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Philosophy Behind the Establishment of
the Ito Foundation

Approximately half of a century has passed since I established a meat
packing corporation for commercial products in 1928. While involved in this
business, I have had occasion to serve as chairman of the boards of trustees
of several organizations related to the meat industry, such as the Ham-
Sausage Industrial Association of Japan in 1972, the Meat Packing Industrial
Association of Japan, and the Hamburg-Hamburger Association of Japan.

In 1980, unexpectedly, I was highly honored to receive the Order of the
Sacred Treasure, Gold and Silver Star from the emperor in acknowledge-
ment of my contributions to the meat industry and improved human nutrition
during my career. This illustrious award provided a strong impetus for me to
act on my long-standing concern for the future of meat packing industries.

My commitment to the establishment of a new research foundation for the
promotion of meat science was based on two fundamental philosophies : first,
leadership of the Association of the Meat Packing Industry should be trans-
ferred to people with novel ideas and, second, an advanced system for basic
research should be established in meat industries. Clearly, fresh leadership is
needed in changing situations for intensive development in the meat packing
industry. Although some technical product developments have been achieved
in certain individual corporations, the lack of basic research in meat science
at universities and other research organizations certainly will impede future
development of Japanese meat packing industries. It is urgent to end the stag-
nation in the meat industry through research support.

On the basis of these philosophies, I myself will resign from any official
positions in meat-related associations and will establish a new research
foundation to support and promote basic and applied research in meat
science.

Denzo Ito, Founder
June 1981
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Dear Sir :

I am very pleased to send you and your organization a complimentary copy of the
research reports of the Ito Foundation. This research foundation was founded by the late
Mr.Denzo Ito to advance research in meat science. The research reports are published
annually. Unfortunately, the articles are largely in Japanease ; however, in the future we
hope to contribute to the international development of meat science. Any constructive
suggestions or critiques from others involved in meat-related research would be accepted
gratefully.

You will find out philosophy behind the establishment of the Ito Foundation described
by Mr.Denzo Ito, in the research report of the Ito Foundation, Vol.33 enclosed here. We
appreciate any interest you may have in our research efforts.

It is my great pleasure to publish this report as the chief director.

Sincerely yours,
Nov. 2015

Koichi Ito

The chief director
The Ito Foundation

Hoiihi Ao
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Studies on fresh meat color preservation by use of the potent reducing

activity of polyphenols

WM % ok
(EERFRFEY VF - 7= « 7TV F - %4 T2 ZAWFFEE)

Toshiya Masuda

(Institute of Socio-Arts and Sciences, University of Tokushima)

The reduction of MetMb to MbO: changes the color of meat from brown to the more
desirable bright red.

The effect of polyphenols from the plants known as herbs and spices on the reduction of
metmyoglobin was investigated. Potent activity in the reduction of MetMb to oxymyoglobin
was observed for three flavonols, kaempferol, myricetin, and quercetin. A mechanism for the
reduction by one of the active flavonols, quercetin, was proposed based on analytical results for
redox reaction products derived from quercetin. This suggested the importance of a high
propensity toward reduction of the flavonol structure, and rapid convertibility of a quinone
form to a phenol form by a water addition.

The effect of the polyphenols in the presence of cysteine, as a more potent nucleophile,
was also investigated. Although some polyphenols did not show any reducing activity from

metmyoglobin to oxymyoglobin individually, they show highly potent activity in the presence

of cysteine.
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967 =V~ 77— MZ, 50m mol/IDY
v M (pH74, 140 w 1), 120 u mol/l
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HT L, BAEY =I5 CI8AR-II (46mm X
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6-trihydroxyphenylglyoxylic acid) : ESIMS (m/
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HIEESFRECE /2, 22T, vk FrEHn
T, & 5IIMetMbD i IGA F LD HERE O fiF I
DTz,

3.2 MetMb® & ICKE D 7 )V F ¥ A

HPLC% P

BibEITOIRIMIZESE T VLT VI
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HLTWBIENG P72 BELL, EEWI
BrveF oot Thsrl L, 1
LML, 126 KRB ThL 2 e PSh
720 TVt F VI X HMetMbDiRIGA F v 1bid
1R E T2 T L, 20, MbO R IZZAL
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Effects of polyphenols (600 or 300 umol/l) on MetMb reduction.

Fig. 1

aActivity of kaempferol, luteolin, myricetin,

Results are expressed as mean * standard deviation (SD) (n= 6).

and quercetin was measured at 300 x mol/l because of their solubility is below 600 x mol/l. "Data on myricetin after

1 h are low of accuracy due to the dark brown color of the solution mixture.
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Fig. 2 Time-course analytical data for I-III in the

reaction of quercetin and MetMb.
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Fig. 3 MetMb reduction and MbO: oxidation of quercetin, I, I, and .
Panels A, B, C, and D refer to MetMb reduction. Panels A', B', C', and D' refer to MbO2 oxidation. Data are

expressed as mean * standard deviation (SD)
graph.

! note that most SD values are smaller than the symbols used in the
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Fig. 4 Proposed mechanism for MbO: production from MetMb by quercetin..
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AL OREEALIZ KON & 5 22T, K
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ELTCYATA volffeBat Lz, &b, ¥ X
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MetMblZ 9 % EICHEIX Vo Fig. 5I12KRY 7 =
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+Cysteine
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Fig. 5 Effects of polyphenols (600 or 300 zumol/1) on MetMb reduction in the presence of cysteine (600 or 300 gmol/1).
The results are expressed as mean * standard deviation (SD) (n = 3) and * shows significantly different data
against data from the corresponding experiment in the absence of cysteine (¢-test, p<<0.05).
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Effects of dietary porcine blood-derived food ingredient on lipid

metabolism

Hiroshi Kamisoyama

(Graduate School of Agricultural Science, Kobe University)

It is well known that edible meat products and by-products are notable sources of

essential nutrients such as protein, minerals, and vitamins. However, there is little attention to

the biological functions of these products. In Japan, blood is not usually used as a food material,

and therefore, has been wasted as a by-product. In the present study, we have investigated

the effects of dietary heme iron and exercise on abdominal fat accumulation in high-fat diet-

fed mice. Dietary heme iron tended to decrease the weight of the epididymal adipose tissue in

mice. In contrast, exercise significantly decreased the weight of the perirenal adipose tissue in

mice. Dietary heme iron increased the mRNA levels of lipoprotein lipase, adipose triglyceride

lipase, and hormone sensitive lipase in the epididymal adipose tissue. The mRNA level of PPAR ¢

tended to be increased by exercise. These results suggest that the heme iron and exercise

decreased abdominal fat accumulation by different mechanisms in the high-fat diet-fed mice.

1.B ®
EE b2 M2 D0 B EWAENT B W TIL
TR, ARERIRIC B9 B O S e b

TNGEEF R R VWESbR TV B, TOIrHERF
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FIERIFTASRY) v 7y Fu—2DKKE %
2 B ORI 2% PREFIERZRB ST
Vo F72, 20114EOWHODFERIZ Lk, s
EIZ BT 5600 Lo FE#EOFAGIZALOD30%
(R wm) 2505, e, 4%, HrER
IR A R) v 7y Fu—aFfioizod

o THEG | OFEEEIZSSICE T LS H
%

Wk Tk, REDOHERIEY % & LTHEH
T 5 LR VTV L, B2, MiEiE7 5 v
FYy—t—JLLTHEENG, HPEIZBNT
b, HEEIAEWOH B, HALE R IS oW 2l
WIAEHE LT, oo ZliEiEicowT
R - EEHE LT, ERERARICHE S
TWB A, PAFRULE I D2 2 MR D W

TiE, BPECBWTREXER 2w L D
D, ZEOBEHEENT THESE (HoVvIE, BE~
) EhTwd, Zhily, EoFRFHED
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BFE AR CEELRFEL o TWw b,
SRR H O EMFEM & L THWHNTE 72K
O ML ERT 53 % BE 00 LT 5 N B RN L8k
DFEGAL, BRI R~ 7 22 B 5 NI
AR % A S B I A RS, RIFTE
T, BEMAEWTHHMEORGEME LTO
FHEIRD 720D —8E LT, &b —HIZE
W CH B &, NAFKE OPEHRIRICD
WCTHIS2IZT A HWT, SRR~ > X
(2 BT B EEY BT & ARIEVEAN 2 G5 AR
ERICRITTHBIC O W TR,

2. /7 &

HRIBEBEANL8%E 0D BV 3 %ELER i
#} (Table1) % 6#FHOICRY Y A (HARTZ AT
VY —HRAEH) 12, 4HERES Lz, 2O,
Ly FINVEHCT, SRBETEHGG-IX 05
DO~ A2, #HIE5m/minT104", 10m/min
T10%r, 15m/minT10%r, 2 H Hi310m/minT

Table I Composition of experimental diets

1043, 15m/minT10%r, 20m/minT10%r, 3 B
£ U4 H HiZ15m/minC104>, 20m/minC1047,
25m/min T104, 5 H H ¥ 15m/min T 5 477,
20m/minC 5 %, 25m/min T204, £ Z i
Bt L7z, 28HPIEE, A3 H, 25m/min
T 1 H305 M oEE) & fasi5 L, 4B, 24k
MEL, REZME L%, REET CBERRHIR
LD BRI, IS, FPHK, WEIEAG, K E
IR PEARIGRLRE, B X O R PRIk O %
FNENME Lz F72, FRMARSL X OWERER
25t/ = VRNA I(F 7 74 7 A 7 ki)
ZHWTHRRNAZ M L, JEEAH B EE R T
D 3B % 7300Real Time PCR System (7 75 A
FNA AT AT HARD w8 R AEH) BLO
THUNDERBIRD SYBR qPCR Mix (3 ¥ %) & bk
K&t 220 TV s 4 APCRICE Y #HT L
72 VTV A APCRICHWET 74~ —1&
Table 2 1271 L 720 ARaH#NT & — ST HCE 730 Hr
k01757

Table 2 Primers used for quantitative RT-PCR

(g/100g diet)

Control Heme iron
Casein 21 18
L-Cystein 0.39 0.39
Corn starch 20.94 20.94
Sucrose 89 89
Soybean oil 2 2
Beef tallow 329 329
Cellulose 6.5 6.5
Mineral mixture!’ 13 13
Vitamin mixture?’ 17 17
CaHPO4 - 2H20 0.71 0.71
CaCOs 2.1 21
Potasium citrate 1.3 1.3
Choline-tartrate 0.26 0.26
Heme iron 0 3

1) AIN-93G Mineral mixture (Japan SLC, INC,, Shizuoka, Japan)
2) AIN-93G Vitamin mixture (Japan SLC, INC., Shizuoka, Japan)

PPAR.S Forward 5-GCC ACA ACG CAC CCT TTG-3
) Reverse 5-CCT TCT CTG CCT GCC ACA GT-3

Forward 5-GTG CAA GCA GCC CGT CTA G-3

CPT-1b
Reverse 5-TTG CGG CGA TAC ATG ATC AT-3
5-TGA TGT GGT CAA GAC GAG ATA
uer? Forward TGy

Reverse 5-CAG TGA CCT GCG CTG TGG TA-3'
Forward 5-TTT TGC GGA CCT CCT CAC TT-3
vers Reverse 5-TGG ATC TGC AGA CGC ACC TT-3'
Forward 5-GAT GGA CGG TAA CGC GAA TG-3
Reverse 5-TAC AGG GCG GCC ACA AGT-3
Forward 5-CCT CAG GAC AGC TCC ACC AA-3
AteL Reverse 5-TTG AAC TGG ATG CTG GTG TTG-3
Forward 5-GGC GAA AAG GCA AGA TCA AA-3
Reverse 5-CAT CGT GCG TAA ATC CAT GCT-3
Forward 5-CCG GGT CAT CAT CGA GAA GT-3

RPS17
Reverse

LPL

HSL

5-GCG CTT GTT GGT GTG GAA GT-3
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220 3
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0 0

Control Exercise Heme Exercise Control Exercise Heme Exercise
iron  + heme iron  + heme
iron iron
25 - Exeroige P > 0.05 B Exerci§e P <0.05
Heme iron P = 0.064 Heme iron P > 0.05
Interaction P > 0.05 L1 Interaction P > 0.05

© o o o o o o
= M w d» 0 o N
T

Eqididymaladipose tissue (g)
T

Perirenal adipose tissue weight (g)

05 |
0 0
Control Exercise Heme Exercise Control Exercise Heme Exercise
iron + heme iron  + heme
iron iron

02

0.15

0.05

Gastrocnemius muscle (g)

Control Exercise Heme Exercise
iron  +heme
iron

Fig. 1 Effect of heme iron on body weight and the weights of liver, adipose tissues, and gastrocnemius musde in high-
fat diet-fed mice. Data represent the mean + SEM for seven mice in each group.

MR EREIEBIC L D ARISEA L (Figd, P

<0.05). BEMER OPPAR § ®mRNAR X, B

KBEWAN LGOI G E~y 2AokE, O X v #Ens s26mEnR L7z (Fig2, P=0062)
MAREED X OPEEM R 2 RIZTE% A, CPTlb, UCP2 3 X O'UCP 3 ®mRNAHRIZ
Moz hs, KEE EARRPRMGER 2S¢ BAELELRROON -7 (Fig.2). F
L %2R L7z (Fig.l, P=0064). BEEEN 3 AR PEIENA#&OLPLE X CUHSLOmMRNA #

3. % R
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PPARJ
Exercise P = 0.062
30 Heme iron P > 0.05
[ Interaction P> 0.05
25
. - |
220 -
3
2
g 15
E
< 10 ¢
5 L
0
Control Exercise Heme  Exercise
iron + heme
iron
CPT-1b
25
20 +
515 | L
Py
o
310
<
5 -
0
Control Exercise Heme  Exercise
iron + heme
iron

Fig. 2 Effect of heme iron on the mRNA levds of lipid
metabolism-related genes of the gastrocnemius
muscle in high-fat diet-fed mice. Data represent the
mean = SEM for seven mice in each group.

&, KIEPEAN LB G X D AR (Fig.3,
P<0.05), ATGLOmMRNA® b, KiEMEN LG
HAZ X D Bmd Az R L7z (Fig.3, P=0084) .

4. & ¥

AREBIZBWT, KEUEANLBEOMG T~ A
A HE b AR B R I3 REL R o 2 9 ) S B M) &
RU7z0 —J7, EENE, <7 A OB FIRDHE

LPL
Exercise P > 0.05
Heme iron P <0.05
1500 Interaction P > 0.05
S 1000 |
P
o
3 A
b~ 500
0
Control Exercise Heme Exercise
iron + heme
iron
ATGL
Exercise P > 0.05
300 ~ Heme iron P =0.084
Interaction P > 0.05
250 [
S 200 |
Py
g 150 |
£ 100 |
<C
50 F
0
Control Exercise Heme Exercise
iron + heme
iron
HSL
Exercise P > 0.05
120 Heme iron P <0.05
Interaction P >0.05
5 8 }
ey
o
E
= 40 F
0
Control Exercise Heme Exercise
iron + heme
iron

Fig. 3 Effect of heme iron on the mRNA levels of lipid
metabolism-related genes of the epididymal adipose
tissue in high-fat diet-fed mice. Data represent the
mean * SEM for seven mice in each group.
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ERZABICHDSE, ThH0Z ehs, K
BN LSBT, NIBIRDISR % 5 %
EROLICHLED D B Z L AVRE NIz,

HEE AN X IZB W T, BEE A OPPAR § @
mRNAR DT 2 1% /R L7, PPAR S IR
iR L 2 R TG W& LTS Tw 5,
4lnl, PPAR 6 OEMEMRTTHY, I ba v F
V7B T5ERBILOHEEBERETH S
CPT1b" ®mRNARIZIZHE LR ZLIZRD b h
BhrolzbDn, ZOmRNAROZF X, PPAR
ODFNEHEP LD TH o7 (Fig.2)o =
NoHOMAE A OFER2 S, EENE, BRI
B2 BRI L% Tt S8 2 W REMEDVR S 17z,

IKBEVEN LSRRG XY, KE 3 ARE PR
MRS B A1 b)) 7)) FORLD AR OHE
HEEHTHHLPLY, W M) 7Y 1Y) PR
HHEEE TH HATGLE L O'HSL® © OmRNA R
25, H A, &5\ AR L,
COFRIZOWTIEIARHTH 55, KistE~L8k
WEAZXY, BHEICBTA2 MY 7)1 Fo
Rz OB d 5 IR DA oMl (5
A wru77—=) OFBOBINPENTH S

HEED E X O b, 4k, TOREMZREEREICS
WTHLNZTLUENHS 9.

5. 8 8

AWFFETIE, FHEREYOFHLERIED /2D D
—BRE LT, JEBIEM & ARETEAN LSRG E
WA 5~ 7 2 ORI BRI LT 3528
WTHIRAz KBTEANLFRORE1Z, <7 ZA Dk
He AR PHR 5  2 gi S & B ) & R

L, @EEoAME, BRI HRE R 2 R S
Bize F7, MEENIBEBEA BT 5PPARS @
mRNARZ NS zR L, KEEANL
Profa b, KR LR PEIRIMERIC BT S MY

7)) FAH B R R OmRNA & 2 B S
5, HLWEIWIMSELHmERLZ, N5
DFEFD S, KBEEAN LB EENE, ThZhiE
e DI X o T, NIBIRIER 2 WM 52 &
N 3 (/A

Xk

1) bRt PR EERRREA T 5 EmE
e L CORMEDOHMAHEORMIE, A%
NP &M . RSB S 2 B o 78 5 4 i L
i, 31, 6~11, 2013.

2) bl s R SR BUAE i A X B N G
LARPVHIAREE O, A3 B R G RC & 9.
BB S 2 W s mr 7e i A R e, 32, 6~
11, 2014.

3) Houten. S. M., Wanders, R. J. A. : A general
introduction to the biochemistry of mitochondrial
fatty acid p-oxidation, J. Inherit Metab Dis., 33,
469~477, 2010.

4) Jucker, B. M., Yang, D., Casey, W. M., Olzinski, A.
R., Williams, C., Lenhard, S. C, Legos, J. J., Hawk, C.
T., Sarkar, S. K., Newsholme S. J. : Selective
PPARdelta agonist treatment increases skeletal
muscle lipid metabolism without altering
mitochondrial energy coupling: an in vivo magnetic
resonance spectroscopy study, Am J Physiol
Endocrinol Metab., 293, E1256-E 1264, 2007.

5) Zechner, R, Zimmermann, R., Eichmann, T. O.,
Kohlwein, S. D., Haemmerle, G., Lass, A., Madeo, F. :
FAT SIGNALS-lipases and lipolysis in lipid
metabolism and signaling, Cell Metab., 15, 279~
291, 2012.

6) Schweiger, M., Schreiber, R., Haemmerle, G.,
Lass, A., Fledelius, C., Jacobsen, P., Tornqvist, H.,
Zechner, R, Zimmermann, R. : Adipose triglyceride
lipase and hormone-sensitive lipase are the major
enzymes in adipose tissue triacylglycerol catabolism,
J Biol Chem., 281, 40236~40241, 2006.
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Functional peptides derived from fermented meat products

Ol O

(WRSLIR B R R o BB )

Harutoshi Tsuda

(Faculty of Life and Environmental Sciences, Prefectural University of Hiroshima)

The purpose of this study was to investigate a functionality of fermented meat products.
Lactobacillus plantarum JAB2001 was used as a starter culture for the fermented meat
product. The inhibitory activity of angiotensin I-converting enzyme was shown in the extract
of the fermented meat. The fraction that inhibited ACE was purified with a reverse-phase
HPLC and a size-exclusion HPLC. Peptides and amino acids were not observed in the fraction
after SDS-PAGE and an amino acid sequence analyses. An unfermented meat patty showed no
ACE inhibitory activity. Consequently, the ACE inhibitory substance was suggested to be
produced via fermentation process with strain JAB2001, although the main part of the
substance was still unknown. On the other hand, various spices including white pepper, which
was used in the production of the fermented meat, were applied to the ACE inhibitory activity
analysis. Extraction of cumin and clove with boiling water showed high ACE inhibitory
activity, while white pepper showed no activity. Thus, an application of cumin and clove would

contribute to a functional processed meat products with ACE inhibitory activity.

I—VT7 I OB ERET S 72oMEZ EAE
b SHICHIBHERVESTHALTIVEAT

1. H 9

TYEF T VY yEREEE (Angiotensin
Converting Enzyme, ACE) Z24E4K O i M55 P B2
MRS S, KAOIMEZH#HEfi§2s1L =~
~T XA TV URICHEEG LTS, TI W
10507 v ¥+ 5>+~ 1 (DRVYIHPFHL)
ZIX H AL o 72 AR 2 v s, ACEDTEHIIC
X o TCEKIDOHis-Leud i LC7 I/ BE 8 5%
HROT7 I XF T VNBERTE, TOT U F
7 vy vy MREHEER & L CRMEMINE % X
M S5 & & HITRBMEBECRIB 2R L, » T

O D5 a RS 5720, Bk TNao FIZIX
1R, KO B X ORI EOH AL 7256
L, IMEEZMEMNCEASES, 7, ACER
BIERTHDEH) 7L A Y - FZVRIZBVT,
MAFILRIEH 2 & DR T F N Th 2 BIEWE
TIIVFR WS AEMbH S, ACE
BAEWEDER O MR 5T, BIEWEOBE
P L THAENDOHGIREVHERTH D, £
D7, ACEDIEMNEZ HET W, AEEH%
b7 VATV I OEEMHESN S L
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RRICBEEE 2 o F = U HOBE B PiIE S 1,
ME LA OIHNKI RN TH 5,

TN F TIZ400HEHE DL o> ACEBH ) 28 f b
MOHOHESNTE Y, EBIIHEREIERME LTH
HENTw23d30bdH5Y, 728 2 1F,
Lactobacillus helveticus® A % — % — & L7256
s 2MED M) XTF FHEACEHERTF
FELTHEEESNTnEY, IhETICHESN
TWAHACEMEWE DL L 1ZXTF FTH B8,
WAE, 7IN ) =N EDORY T ) — VD
ACEMEEEZ R T 2 e s nTns ¥,

AKWFFeClE, Lactobacillus plantarum JAB2001
EAY—F— L LIRHRENIIBIT 5 ACEME
WHEZ R L7zo BREGIINL - S OMIAET
WD bz, —BRISHIMIEREZ & ORER
EHIERITAEFO-DELEEZ LNDB LD,
ACEfEWH ZZ R ICEOHRBRANTHONIT L
L7V AT KT E BN DH 50 ARG
ORI, T LHkOIME W 8EEEN
Wi, ACEHEWEEZRKT LI L TH b,

2. /7 &
2.1 fEHRR

SRERIZIZLD. plantarum JAB2001% w720 2
ORMRITEREM L OB RS Em [ 7
V] #HEERETHZLOTH Y, EFENEE

Table 1 Component of fermented meat

Component Ratio (%)

Beef shank 72.3
Porcine backfat 15
Common salt 20
Potassium nitrate 0.05
Glucose 0.5
White pepper 0.2
Onion 9

Cell suspension 1.0

BB X U16S rDNA DN K & Wil % [7] 72 L
72bDTHBY, 2, WTNOWKD A6
PR 2 RN U 72 AR BB R L 72 B, R R
BEEZ/RL, 25C CA8KFMHI%ERE L 7 & EpH%EZ 4.8
UTICT530TH57,

2.2 BERORE

FEWAENORHBRIPILLY 2B HITL
(Table 1), RN, KWEREBIOTY <L F
F4mD I ¥ FIT LTz, WEREERIE, W
Pk 2 MRSTBARES Mo CREFUES 28 L 720 B 5a0o o i
(1,000x G, 104) L CHW - BAEELHD &
L7205 EROKIZEEL-b D% vz, i
BERICHARBRERZ 1 %N z225C, 80%RHT
AMERIRAE L 7= b DR REEARW L L7z,

2.3 MEHAEER

y—A) vy HT75y, a)VFTrF—, 3
V, VFEY, RTAL MRyN— FURXTEBX
O 7 a— 7 0K Y 2 ACEFH 516 P 35 12
B L7z HEFRO05g % 5mloBKkISiAZ, &<
B L7220 b Eu iR (1500% G, 1540) L, b
R % BokihmY & L7z,

2.4 ACEMEHEOWE

HiERk & M Uo

2.5 ACEFEYHE ORI R

AR & [ Uo

2.6 SDS-KYT7TZYUNLT I FFIVELIKE

(SDS-PAGE)

AR & 72 1l 53 & SDS-PAGE 73 #1 12 it
L7z ZLVF ¥ ATV (e-28Y = WVE-TI5S,
ATTO) %M\, REMLHEE X OB S 151
FUHEICHRE U7 NV FORBMICIE I <Y =T
V7Y M7= (CBB) %MWz,

2.7 T3 EEEH DR

BRI S N5 % SURETZE L, B RISHE
KEWA 720 #9600pmols;% 5 A7 7 4 /38—
T A AW ST L 720 W R
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Tas4 v —4 yH¥PPSQ-33A (Bid) #H
W, IR UMREICX BT I BEY RN %
1?0 7:0

3. % R

3.1 FEEAENOACEMEG

Lb. plantarum JAB2001 T3 EE L 72 £ A #L 5
100 g % 500mL D 7K 12 &% L 70°C T 3045 ] O fin &k
LB, mOrEE (10000x G, 2047) L7ze Iml
XL 72 BB OpHZISIZHHEL /-0, 15L D
WLy ) — V&R A I A AR U 7200 % B2
L72b D% T /NRL —F —TH300mL T T L
7oo WEAR & HAEHCRE L, 155Nz % 10mL
DKIZERLIZDbDERARE Lo ZORHD
ACEFEEME13297£112% TH - 720

3.2 ACEMEWHE DR
FRRoOMEEHZHPLCICHL, 548124
U720 B \WACEBLEHETEAFLD & 7z 75 %
ESZMEMOBHAPLCICAL L, 32o0Mis4%
7z BHNWMGDH B, FEv ACEREGE
ZRLTbDEFA ZPERA 7 21 L7z, 547
T LWL, B ACE S % 7R L 72 1 45
ZHOFESAOMAHHPLCIZHE L2 2O
ACEM 5P 1346.3% TdH - 72 (Table2), F 72,
ACEMEWE O 5123 % 4 ZPEBRHPLCO M5
275, 300-1,000& HER =7z (Fig.1)o

Z OMWi5%SDS-PAGEICft L7z 2 ANV K
PHERTE Lol TTRIVNETED, B2
WIZCBBHRTHR T DI WRTF FTHLH
ENEZ BN, 51T 3 BES OFNT
BT Tze RNTOKSE, 73/ BOY— 213 HH
LZahrolze ZNWZ, ZOWIZIZT I B
BIEEFINTwRnEEZ N,

DltozZ enrs, ZOACEMEWENRT T
FThH 2D REMEIZK, WS NDH5TEE
ACEMEWH & L CoHER® 226, ZOACE

Table 2 ACE inhibitory activities of an unfermented
meat patty and the fraction after reverse-phase
HPLC and size-exclusion HPLC

ACE Inhibitory activity (%)

Unfermented meat patty ND*
46.3 (75) ***

Fraction* *

* 1 Not Determined (less than 5 % ACE inhibitory activity)
** : Fraction including the peak (13.70min) in Figure 1
**% : Rigures in parenthesis are standard deviation (n= 3)

13.70

20

30

Fig. 1 A chromatogram of the ACE inhibitory fraction
obtained with size-exclusion HPLC.

HEMEIE 7 T8 = VEDORY) 7 ) — VT
HBHUEEMED N EE 2 720 R T2 /) —VEZ
ZLa0AEME LTEEEID ), ZOFERICE
WTHRBERNOTEIZBNTHRT A PRy 35—
AL CWS, 22T, HirOFEREHVT
ACEMEIEEZME L, AREHRTHSNIZACE
EDESFTA PRy N—HEKDLDTH 5 H
FEFRL 720

3.3 FH¥EKROACEMEGM:

TR O BOK M Y O ACEBHLE 5  % Table 3
WZRL7ze 730827 0—=T7TIEEWVWACEMHE
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Table 3 ACE inhibitory activities of spices extracts

Spice ACE inhibitory activity (%)
Turmeric ND*

Saffron ND

Coriander ND

Cumin 844 (3.16) **
Cinnamon 414 (892)

White pepper ND

Nutmeg ND

Clove 956 (3.81)

* : Not determined o
** : Figures in parenthesis are standard deviation (n= 3).

WEDHERTE 7278, R A bRy X—TIIHE
WD LN o 72,
FTA MRy =D HHEIZ B W TACEE

WHERR LN L7228, BLXURKEBEOENA
N7 4 TIRACEMEE I R O M e o722 &
25, JAB2001#kEE A 7 — % —IZH W72 BHEER
O HEL 72 ACE B E T REE BT B VT
RSN/ OTH 2R E V. ZOWHEIX
RTF FHO S DT L7222 h5, &8
LN DOWE P SER LI EZ b, T
bh, KT MRy N—=HLVEFIAFIIEE
NBHRY 7z /) — VEPBEBRICBWTERL
ACEMIEERZRT L9l E 2 b7z,
Sk, COWHEDREZT) LEPD L.

FERoOEREEICOVWTOMZRIE, HEED
H, PUREES SO L L CofR@sh itz &
B BT SN T W B DS, ACEME M
WZOWTOREFIZIZE A ER WV, REBRTIZERY
A4 PRy =% EGLH A OFFEFIIBIT S ACE
FEGME 2 W7, ZORE, 7IvBLUY
0 — 7 OB B TR ACELE G
BROEN, 73 ViV HOHBOEFTH
D, AL—DFNVDOILL L > TWVEEERTH
b0 7270 —7137 b ETHOWMBDODOIZAT
HY, HWEFELEAL, WEHEIfHbNS Z L8

SWEERTHL, ZOOOFLREZFM L7
I CE PRI OB 2 S EH 2T A
nohRedTneEzohb, $72, IhOFER
O Z M LERISHEMT A2 L2k, L
BEREGICACEMEEE 2 MM L, Baetkn T
BREGOABICESGTLILENTELLEZDS
7z

4. E 8

AL TIIFERE LB DO FERETE IS D W TS
L7zo #FICACEMEEMEICAE B L7z, BEFAER
BHoOMBEIIE, BICERAT TOAFTESRIFT
HLZENHSNE RS TVDE T T A VHEDI
R 2 HWieo ZOWkE v TEhZ iR
BEREZFHEL, MR LZSHAPLCE X O 4 X
PERRHPLCIZ AL L 720 155 72 ACEEHE 412D
WTCSDS-PAGEB X V7 3 7 BBECH o i pr 5 5%
AT 7275, W TF FEROWE R EENT
WL BB IER I o720 —F, AT A b
Ry N—%GUM 42 OFERIZB W TACERE
WHEEZHE LA, 73vEru—TI2Bw
THEHWACEMEmHE S s hz—FHTH T4 b
TIEHEGEEIE RO N oz TR
BBEDEWINT 4 12BWTH ACEM G R
LMol TNOLDOREND Z ORI
w28 L7z ACERLE W BLUIZTAB2001 R 12 & 5 %6
HBREICBWTAELZD DO LEZ b,

ARy IN—

X Wk

1) PEUBRKEREAS © BB REtE O R, 3 SE Bk
HF—¥ 2t ¥—, 379~413, 2008.

2) Nakamura, Y. Yamamoto, N., Sakai, K., Takano, T.
. Antihypertensive effect of sour milk and peptides
isolated from it that are inhibitors to angiotensin
I-converting enzyme, J. Dairy Sci. , 78 , 1253 ~
1257, 1995.

3) Actis-Goretta, L., Ottaviani, L. J., Fraga, G. D. :
Inhibition of angiotensin converting enzyme activity
by flavanol-rich foods, J. Agric. Food Chem., 54,
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229~234, 2006. lactic acid bacteria as starter cultures for fermented
4) Tsuda, H, Kubota, K., Matsumoto, T., Ishimi, Y. : meat products, Food Sci. Technol. Res., 18, 713~

Isolation and identification of lactic acid bacteria in 721, 2012.

traditional fermented sushi, Funazushi, from Japan. 6) WILFZE, R, =AM BEEOEARFOR

Food Sci. Technol. Res., 18, 77~82, 2012. & & AL PEIR B3 A P58, EWICE T 2 Bk
5) Tsuda, H, Matsumoto, T., Ishimi, Y. : Selection of WRFE AR s, 5, 298~304, 1986.
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Effects of meat supplementation on hippocampal protein phosphorylation

and gene expression
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Atsushi Toyoda, Hikari Shimonishi and Tatsuhiko Goto

(College of Agriculture, Ibaraki University)

Recently, the patients suffering from brain disorders such as depression or dementia are
increasing, because of rapid aging and stressful condition in Japanese society. To reduce the
risk of incidence of these diseases, the alternate approaches such as improvement of eating
habits are attempted. We have tried to elucidate the chronic effect of diets containing dried
beef meat on the brain function and behaviors. In this study, we focused on the plasma amino
acids in the central nervous system. The rats fed beef-containing diets for 28 days, and then
we analyzed the concentration of amino acids in the blood plasma. As a result, plasma
phenylalanine and tryptophan significantly increased in the group fed beef-containing diet (10
g/kg of diet) compared with control group and the group fed beef-containing diet (100 g/kg of
diet). Because these amino acids are precursors for dopamine and serotonin in the brain,
respectively, which are related to mental disorders. It should be investigated the relation

between these blood plasma amino acids and intracerebral neurotransmitters and the

expression patterns of genes related to mood disorders in future.

1.B ®

AWEFED HIE, AR OEIAHNE O &R BERE~
B2 BB R 5T LNV TR T 5 2
ThHbo

FAEOHARTIE, A¥AERILOETRSEE
FRANLVAOHINIE 5T, 9 DRLBHER
EDOHAKAIRERITHE R 3 5 BB BEH LN L
Twa', 20X BRI, RHAKEK
L ZOHBOFEFFIICE S ) DRLPTSDA O &
ZORMABAEINT VS, IS ORI B

DOFHHEBIEMM b5 0% L, TRE
BITEM (A 27800, Ok Bm)
OWHEDLEINTVDEZ LD, FIEBRDHEBED A
%59, T GRE) RIS FAUTHY M
Elwnwz b,

MEHIE, HAORAEGHZELTINS DK
MFRGROBEE, FICHMEEZ PR TERnrt
H i, BEKEYB X OB E O/ TR
TR OMAEZ W HE S LR DODH 5 D D2
KLTWBEY, BETTIZH WL D00 BEKIE
Yk L OEWHkOEREIERF IOV TR %
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fToTELD, ARTRIERIIETNLESD
AR DOBRTENE D X ) B B2 5.2 5 ),
HALEIRNT ATV oW e £ 2T, 254EEHN S
KRIFFEHEZ BT LTS,
BRIEBET I JBPNT VAL EHEENT
BY, KRR TR E - & LCTHRRET 5
tu b=V R/JVT FLFY Y EORRERD D
EDHSENTWEY, kO b= 2oV TiEH D
EFOMN TR ALY HACVIRETDH 2 iR
HEIH I, 9 DRFEFEAFAE E DOFENE &5 < BE§
LT EDBHMOLENTWEY, JVT KLF) /2D
WTh, RNREER ) DHi%R & DD DR
BEOHBATRIBENT WS, T 5 DR MRS
IZSSRID & 9 =i ) IO, B 5\ IFFEAH
TTERE R ECTHEETLIEDNE L, TRHDHE
WOV THr—AbdH 50, —FH, EDLH%
A T H IR L % WERATE D DR OfE1E
DHSNTEY, BEOQOLE MR - &k T 5
) ATERBRMEII > TWh, ) 2WIdAEE
BOENZ EDPFIE S LI ERMONTE
D, O TBICIEMEIR, LR EETITWS S
EVERTHLEEZONT WD, T72, HER
TEEYZ D ) OWFRIEE T2 WO H 5 2 &
AURIEE TV S O, JEIZRIEII OV T, I
HALENBZEY AR B OBRIVRIZEIN TS
0, BRBEAT B OB A 5 BRCK 2 HUU S B A A2
ENTwB", $72, FKEEZEZECFRWIE, #
IEREZEIT 2 2 & TH DM ALREEIINT 5
VA7 HBOLTIED, =7 ) T Tirbh
TEFREICL > THLRIIR->TWDY, Pk
X0, REBITEABSITIE D DOk & DRz
B L TP a2 CE20TIREE
ZTBY, AWFEHRETIE, ERICRIMAER
(R ZRIOER L7254, BILAVIEAL
L CTRINTIZ ED X ) %55 TR D2 LAE
U205, EEEY (5 ) % HwCRBIfF

FLTwWa,

WO NG & FE N 2 A1, FolEse e IcE
REEEHSTBY, TADART VYN, T —
RIGRAVE, 9 O, BEJIE 2% LA MB A &
O F SE AP RERICECHEE T 2 E
ZHNTWSY, REFZERETIE, RO
£ B~ R WG - T 5 2 & T,
R RIS LT ED X ) B &2 Hom
7, BHEMICBL X ) L E X7z, 22T, Aif
F8 TR O MR EY H O BB I BT 4 L4
73 BICERAE YT, FREHES LcBomE
TIJMESNL, TOREEHETLILICL
726

2. 7 &

2.1 4 HMOERWES FE ORGSR
FEHRBIC DOV TIL, TR & Wbk kT
1o72%s —30C CTRAEL722F (KRB B
TREEFERVAY A V) & 4T Ttk +4
7T, I FERTHELZ, IV THER
2Ny 71, BHRSTIRLC, FRBEERZ.
% KB RETE (AIN93G, # ) =¥ ¥ VEER)
NBIMUCTHEREH RS Lz

5 CEREANLAL 7 Wistar 7 v F
(Fr—NAY =) &, PRGN 1 EH%
BCTTWERERORS ZHG L2, BIWEEIX
FTARTRBR AR ANE Y& TERE L 720

xt B (Control, C) L FWHSHD (10g/
kg diet, LB), - WA #H 5 @ (100 g /kg diet,
HB) @ 3#:IZ50T, Z#nFN 3T D7z,
AW G A FE O 51328 H Bk CTIT - 720 #85
WM, BAEB X OKREZ EHMICHlE L
720 BB, BWEBRICOVTIE, KMAFEFER
HNEIED T v N EHEAERETITo 72, Viifi
HFORH»S T v b &My — L, A
L7zo KEFPEHIHBEIE L, #EiE22T, WEE
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50%, 12FEM OB A4 Z7v (6 005 4T, 18 :
00{HAT) DB T CHIE L7zo KIAKF B FER
ZHEZOBANCANY, AZBRORREZ ZIFTHE
i L 720

2.2 FAKGRBROMEOT I ) BHHT
2. 10865 B T, 7 v M OEHKEIK X
0 LR % BRI L 720 L% % FALBRES, NHBRREE &
LT7 3V REERMAZMA, FEAELL,
55C CLO M4 v Fax—b L7z, HildlchsF
Tl L7z, UPLC/MS/MSIZX ) 7 3 5
Mx4ro72,

2.3 At
FRTLHIZOWTIE, —IChCE S L O IChCiE
D EIHT " T 7 2 IVAEET2006 (SSRI) 12X D
1otz $72, ZEIEKELICO W TIL,
Bonferonni{® & fiv: 7z,

3. BREEE

3.1 FREGHEEROKGAT v FolHET 3
VA3 A AESn %

W EA IR D B ik G iR 4 28 H RS- L
729y NOMIET I ) BOGH EIT> 720 TIVE
ZowTE, A& TRE— 6N
¥, BEIATEETH 72, ThIZOWTIE, 7
NEZ N ORESMZ R LT, FEER
TAHIEDVRLETH L, TOMDIFERHDOT I/
M (eXFVY, TANIFEY, ¥y, &)
Y, TNEIY, TUYY, TANRSFUR, U
WEIVEE ALA=v, TI= v,
VY, Favy, XFF=y, Ny, 40
[ NURA
77 V) AW TUE, KAFETERTETH - 72

ERAERTHDEHT I/ BEIRE O LR 2 h)
ELT, FRBSEHO (10 g /kg diet, LB) 23t
D2ODL Y bEhoTze AN =X LOFERNT
AHTH Y, HEHFHICHETIE VWb 0D, &

AR

Ay, afyy, 7=z=2)0VT7TI3=V,

B2 & B L CLBHAMEO 2 >0 (C, HB)
L0 LEFEMICHEERNES, FoAEDEH E
BL-ZEPDY, ZNODMEET I ) BIRED
BRSO W7 T REME DS RIB S e T
LBEEICBIFAIME T 2= VTS BIU MY
TrT7 7 EER mo2BE ) EZICE, -
7z (Fig. 1)o 1 % DFWHKERZ T v MI228
HBE#E T2 8I2EkoT, 7oV T 520k
)T 77 Y DOMBERIREDS LA T E AN =X
L OFMNE, S, BT RERETH D, AW
Feid, MR E O AR R T O AR 2 JEHE T
ELREMEZ R LR TH Y, AWESEL

BENTERODH LR THDLEEZ L, T2,

MiFALVF =, Fus vy, XFF=VOKEE
IZoWwTiE, LBHEE WSO (100 g /kg
diet, HB) LI L THEICHE» o7 (Fig.1)o
FWDT7 2=V T7I5=y, M7 7 VL,
WBIM @M L, AN TERZR F—r83 v,

o b= VIR ENL, 2, Fuy s Ak
IZR—=/X3 VAW I NS, KicBFAtEn b=
YR FN=NI VL, ) OWRMERIE, S —F
YV U 8 E EF AR 0% BASE L
BIfRL T3 720, HERMIGREO R K EH
fETINSOMEET I/ BEESER L2k
TERNORERY L, BRRV. Sk, FEBRIC
WO T7 I )8, €73 VORENTWER
BOERTED X ) LB T 202 RWET 2 FE
Thbo T/, TREBIUC X BN OBEIE T8
OB TAET b FITHMEEIELECH
B3 2B 2 BIZTHEIEZDNAY A, 7 0
T LA G E ' TR 2 P ETH 5o

4. E 8

WD HARTIE, S Lo % ETRL M
A PLVADOEEINZ X 5T, 9 DOWRPBEHAIER ED
AR R RO BB I L TB Y, EEE
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Fig. 1 Relative values of plasma concentration of amino acids in rats fed the diets containing dried powder of beef
meat. C, control (z=3) : LB, 10g/kg diet (= 3) : HB, 100g/kg diet (z= 3).
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Studies on the formation of specific meat taste in cured meat products

HE ot & -k B A
(— Mk 91 A LV BT 97T

I =S/ LI S R I R

Sayaka Ichimura, Yukinobu Nakamura, Yuka Yoshida and Akihito Hattori

(Japan Meat Science and Technology Institute)

We evaluated the enhancement of the taste of cured meat during maturation by sensory
analysis. Although nitrite (NaNO:) was essential for the development of the taste of cured
meat, a certain period for maturation of raw meat, regardless of the presence of nitrite, was
necessary for the enhancement of the taste. Some fractions increasing in raw meat during the
maturation, which were the heat-stable sarcoplasmic and nitrogen containing compounds, were
involved in the enhancement of the taste.

We tried to identify the compounds involved in the enhancement of the taste of cured
meat during the maturation. The changes in the amount and fractions of nitrogen compounds
were examined in the salted-meat immersed in a 2 % NaCl solution without NaNO: from 0 to
168 hrs incubation. The concentration of hypoxanthine (Hx) gradually increased, while
inosine-5-monophosphate (IMP) decreased during the incubation. The concentration of Hx in
the salted-meat was lower than that of IMP after incubation for 72 hrs, while Hx increased
after 168 hrs of incubation. The addition of Hx to model samples in a dose-dependent fashion
enhanced the taste. It was concluded that Hx is essential for the enhancement of the taste of

cured meat products.

DEFHOWMH B L OHH 7 L — N — LS bif
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PERRAETEDO W, HENZWEORE, BED
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Oy SEOENLIE, 1R Lo RMEZEEIC X
DA G SN2 R TH S, —H, H
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RCTIZENE OWIES TR TH 505, HAERM
BAEDOBK Y —— VH, BHAR—a VEBID
POE N DE OB TIE, KIS 5 POk
(Zhen3, 5, 7THHMULE) 280D Tw5, &
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W3S, =, 7 L= N—DRIZE Db B
GOV TOMFRIE %, WERORALET S
39 RERBGHIFE SN T v, E#ET I/
B TR T F RS0 BIRIK S R L B
) A OWROBEIRICH S L Cnd LifEEShTw
BLH, FRICEERE S THLA /¥ v (IMP)
WATHB I B ST A 2 LR SN TH
0 HEREA OO BRI TSR T
HBEEZEZOLND, BB KA DIRDFE
BURHE SR S A, SIS I o S <,
L Db WIRWETOAFEHNHEIC RS THA I,
KRIFFED HIE, &Y OB PR L2 EikER
Bk & F TSI L D IR ASEE OO %
B ORI TH 5, 4N, WEHEOET VR
B2 W CTHRE A OB O 3R 21203 2 B
S, AR 3 X O A A A I 4 o B - %

BETy % & &b, R ORI IZHE ) i Ak
P AR 50 v O B B DZEAL A & R
O KA OWROBERIZE 5§ 5 W12 45 L7z,

2. /7 &

2.1 JER

TIRERK T — 20> SRR EHZ 80 1L,
FEBHENIAEDE LS 5mmO B VN, H5%
WIFHEALC L7,

2.2 meat-extract® #EfiG
WRIZERDO0IM NaClisl 2 Mz 79 A%
HWTHEAL, 3000x g, 4T T105 HE.0 5
BEL 720 1557z BiE (B%emisr) %100C T20
SrEm#EE, 3000x g, 4C T105 O 5 i
L7z BefBYICHS 5 N7z 1 % meat-extract (i
BUERGSEm ) & LR L7

2.3 BB R o # 4

BRABI, I, IBXONIIHWEBHERTE
FURAEEZRB L2, ¥y 7 VidNaClE 2 %,
FAEEEF + ) 7 4 (NaNO:2) %#200ppmiZ7Ze b &
HITHRE L7z, ERERABR I Tk, MW Hh A% 4T
T2, 728 X U168 H3EHE L7z, BRgilR I T
X, S LOEHE N AL 2 %NaClEHIZ 4 C
TI68IF R T A&, & D #%NaNO: % 200ppm i
%5 X HTMATATT2HEMIEE L2 HHER
BRIICIE, #Y) Y W% HE T50% Dmeat-extract
EELYy s VT4TC, 2MEMIEE L. HRER
BRIV-CIE, BU Y KNZHxOBEED0, 4, 8B &
PI6mMIZ 7 % X H I L72E y 7 )Vic4CT
2 MR L7z S ERHABRICBIT 23 L ¥y
snigl 01 (FE=) THEL, 70C 2045
g, K L7ze BT VBN & E eI
%L FITHmMICRE L7,

2.4 Engir
WERICHEAE RIRO A Z i 5 720, 734
A MEEE =227 v 7 TH U/ZIRE TR L
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7oo Ev 7N TATC, 2 RHBE L 75l8 & Jkik
AELE L, ZRHERCELE, EERERI, O, Mk X
ONO#E T VREHI BT 2 HIEREEH OO
SR L7z WROREEIX 5 By CREAG L, itk
AL R L 72 G ISR R D 5 naE %2 - 2
K, RRPWYEE - 10, 28 %0WEE% 04,
RPN EE + 15, Do DECIEEE + 25
E L7z 28R A M, SRRSO B
WML 72 JASOEREMA R & ZHIZHETHH 9
Hel (BH6s, k34, SEEHRE2
Il 920t L 7z

2.5 salt-extract® #Efii

WARICERD 2 %NaClisW 2 Mz, 0, 728
K ON168 M T I 3A A 72 IEE IR HE ETASHLIE O
ERTH210C & L, &R AAZEENZ
salted-meat & €% L /2o salted-meat®—iifid,
IMPB X UHxEZEOWMEICHEHL, Yo
salt-extract O i # 2 Fj v 72,
salted-meat|ZNaCLEEEAS0.IMIZ 2 % X 9 122
KEMZTHREY A XA L7, 3000 g, 4TC
TL1055 [ Dol L 720 #5517z Bl idmeat-
extract & A FRICALIL L, w#%M 7% 13 % salt-
extract& EF L 720

2.6 salt-extract$ & Wsalted-meat H O £ IR

1.5 DAL 53T

salt-extract D ERIREIL, PRBEDICS X Dl
L7z (AIZFINC-220F, (#F) ALt
vy —#),

salt-extract P D E BRI O /M, TV A
Wrua< 7774 =% TITo 72, salt-
extractZ 045y mt O — A BECHELL, B
thoru< 27774 — (HPLC) (Waters2695,
Watersth8) 12t L7zo & T 2035 W W 5 7 5
a1 FH 3 23100 ~ 5000 D TSK-gel G2500PW.,
78mmID x30cm ((#k) HY —##) ZHwv, &
42 F130.1M NaClis i C it #0.8ml/min,

salted-meat 1%,

FOUVIEREIZ190nm A 5400nm  (Waters2996,
Waterstt#) & L7z,

Salted-meatH OIMPH & O Hx &=, Ll S
DI TR L7z,

2.7 FaLE

FTRTOMBITPHME £ FEEFZETHEL, F
BLOTHEZT -7

3. BREEBE

3.1 MEIEPIEA OWROR IS5 5 KN
(1) EERSIRH

B A A OWRO BRI 39  Sips I i o
BIGAZoWT, HRERER T CHE L - EEN O
BpbEFIVEAR (2, 72, 168K #HWT
AR TR, LR & IR LT, T2RE I L
AR CIERORSIZITE A EBILL RIS,
168 ;[ Hi i L 7238 CIlX R Wk 2S7B 0 B 7z
(p <005)s ZOEVIEIE, PR ES DK
s [BR][HES]IRIEZS] BLO
(N—F=—] W@ IN/kbwERE T2
ENTET, —EHIMM EoMERRIC LY, F
DICEIRZ  HERAEA OWRAKASRE 5 2 LA
RISz,

(2) TAYEESE

168 [ D ¥ i #A B CHURWIF A O £ 5
CETHF HBNaNO: DB G-I DWW T, HhgiER
ICHELZETIVEEZ MW THARZ (Fig.
1)o BIALHEZ L723lRlHE, Rz Lo 7z
FRUESUR & TR LT & 2RV BRASRED H 7z
(p <0.05)c JERHA % i IE AT 12 1681 I NaCliE i
WAL Z 212X D, NaNO:2IZ X 2 HiKiE 2
IR OBV TH > Th, HMVRSFIL
Tbwnwy)ZeThHbH, T IO AKENL /2
AEC IR IE A 0RO FEBLUIED Sz b o
720 O F D, HIEAWRA OROFEBIZIENaNO-
LTI D 575, HHBIZHE D RO T
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[ZIZNaNO:iZlZ & A EH-E 3, NaClia~D
BT AR D RN B RO R E CBG L
TWwh LRI NIz,

(3) meat-extract

AR QBRI T 200 &, SRIERREA
DIROBRIZB G5 50 2 R T 5 HIW THE
MBI %255t Lo #2253 L 72 meat-
extractid, WHALOHREMESTH Y, FEEL
DTHLERT I BB XTF R, HHW
BERHENE LG EEILNDL, 2O
meat-extract® ¥ v 7 VIZHIZ CTREL 72257V
AEHZDOWT, BROBIRICH % meat-extract®
WNEh 5 % X7z (Fig. 2). meat-extractiis il
RN, ARINEEE TERBRO 8 S AT 5 7220
o7z (p<005) ZEFHITIEEMDOKRITH
H3522eno", KEERIZBIT 2RO EIX
meat-extractiCAFET A EERIT L - THI &
o shs LmRgshiz,

very strong 2 -
*
@  stong 1 [
1%}
s |
ks
B y_I_\
§ equal O
1] unpretreated pretreated
weak-1 =

Fig. 1 Effect of the pretreatment without sodium nitrite
on the taste of cured meat.

Sliced meat was immersed in a 2 % NaCl solution
without NaNO: for 168 hrs as a pretreatment, cured
with a pickle containing 2 % NaCl and 200 ppm
NaNO: at 4 C for 2 hrs, and then heated at 70 C for
20 min. The strength of the taste of the samples
pretreated was compared with that of the standard
samples (N=14).

Asterisk; significantly different (p<<0.05).

3.2 HEAREDLOROBERICHEE$ %55
DFsE

NaNO:2 FEFFAE T TR AL - TEIL T % R
WOMAB RO EERNER L, HEAR
H ORDEGRIZBI G5 % W5 Ol 8 % il 72,

F—12, 2 %NaCI¥E#IZ10C, 0 -168Ik &
VA A TEERHA 2 & B L 7z salt-extract 1 0 42
BRI ZWE LR R, 168 D 1T A &I
9 salt-extract D & EFREICELITRO O
Tedrotze AAEREMS, 168KEMIE T AAFIZ,
JFRAH D & Y87 B D X 9 e TR OB H
T I BRESTRTF F v 2GR OM
GRER TR n g S hiz,

B, Svas@rux b7 40— Hw
T, HAAYI A Osalt-extractiZ BT 5 &%
FWFOBEEZ R~z £, TIVRPRTF
FIZBIH 3 %220nm, @ % Vv 13280nm i AKX
EFEOWSFICHE LT, T ARRER OREIZES
sux b AOELRBIE SN o722 &
5, BB O ERRAERE I & > 28 7 B R G
R 5 ¥ 87 B e v o e R ORE S » 3y

very strong 2 -
*
) strong 1 - 1
[%]
8
ks
£
;S'f equal O
2 without extract with extract
weak-1 =

Fig. 2 Effect of the extract on the taste of cured meat.
The sliced meat was cured with a pickle
containing 2 %NaCl, 200ppm NaNO: and 50% (v/v)
of the extract at 4 C for 2 hrs, and then heated at
70C for 20 min. The strength of the taste of the
sample with the extract was compared with that of
the standard samples (N=16).
Asterisk; significantly different (p<<0.05).
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Fig. 3 Gel filtration chromatograms of the fractions of
the salt-extract monitored at 250 nm.

A fractionation of nitrogen compounds in the salt-
extract incubated for 0 (A) or 168 (B) hrs at 10 C
was carried out by gel filtration chromatography.
The changes of nitrogen compounds were detected
by a spectrophotometer using 250 nm. The
calibration substances of typical ATP-related
compounds included in meat, IMP (C), Ino (D)
and Hx (E),
chromatography.

were also applied to a gel filtration

BORRIZE T I/ BORTF FOAIXITE
AEHEATO W EHEE SNz, —FT, HIRM
:‘@%’E’NZ B9 5 UV250nm i 2 12t KRN & #¢
DEFIZBNT, 025 1681 [ DOE T A ARl %
T/7ux b7 I ACKREREADPBLE SN
(Fig. 3)o HITAA 0B X T168KEH D 2 2D 7
U b ARHKTSE, B1BIUE3IES
DR IT168IFH DT AR L o TIEFE A LTH
Z720WZxF L, %4 W5 OmHfEIE 168 M OE T
AARBIZHSPITKEL o7 (Fig3B)o 2D

C]IMP Y

[ Hx +
a

o i

168

concentration ( u mol/g meat)
o =~ N W h OO N

curing perlods (hrs)

Fig. 4 Changes in the concentration of IMP and Hx in
the salted-meat incubated with the 2% NaCl solution
for various periods.

Minced meat was mixed to an equal weight of 2 %
NaCl solution, and then incubated for 0, 72 or 168
hrs at 10 C. The concentrations of IMP and Hx in
the salted-meat were analyzed by the method of
Kitadaet et al. Histograms show mean values
obtained from 4 samples = standard errors.

Bars with different capital and lowercase letters
are significantly different (p<<0.05).

BAWMGOFEESZRET Z720, HRREEY
E (IMP,INOB X UHx) »zu~v 75 aklt
L7255, 6 4 W5 O PRFERE I & Hx o PrFERE
MEh—3% L7z (FigdE)o 72, 168KEHOET
AN K o THER L7258 155 o fRFFRE - IZIMP

—% L7 (Fig.3D). HxiZ, R DIEHE DI
W APICIMPOS R S M CAK L, ARIZBWT
BB OREE LTHYHNRTWSY,

=12, 0, 728 X UN168HER 2 % NaCliA# C
H A A 7salted-meatHF DIMP & Hx D&
bz #~<72 (Fig.4)o 025168 DIE T A
W ICHx 2SI L, IMP2SIA LT, 72
HRE CldHx X © HIMPEE O 255 VAS, 168
BRI TI1Z, IMPX ) b HEED L2 EL oz
(p<005)c ZHiZ, 2 %NaCIAHDEIF AR
FIZIMPAS R L, Hx2SER L7722 & 2R T,
IMPIZ &M [BIR] & LTELBMSINTE
DE TN IVEER AT AL T EEDIC
WADRIZH S 2 LERS TH 2 LW ShT
WwWap®, —J, IhFE CICHx D EROKIZH S
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Fig. 5 Effect of Hx on the taste of cured meat.

The sliced meat was cured with the pickle
containing 2 % NaCl, 200 ppm NaNO 2 and various
concentrations of hypoxanthine (0, 4, 8 and16 ¢ mol/
ml) at 4 C for 2 hrs, and then heated at 70 C for 20
min. The strength of the taste of the samples with
Hx was compared with that of the standard ones (N
=12).
pickle ( umol/ml pickle) and meat( umol/mg
meat), respectively.

Asterisk; significantly different (p<0.05).

A and B show concentration of Hx in the

T LDEDP R BNE e AR, HEA
DRDBERIZ BT 2 HxDHF5IZIMP X b & v
CEERRBLTBY, REIMEEL-ARRYT
X IMP#E B IR < Hx DR EEATE W & v ) il
Lo ThEFshsY,

SIS, MRV D AR ORO B IR
WZxF L CHI D HF LG L TW B 2G50 2 512§
5729, HRERBN THME L2k 4 2R E OHx
EELYy 7 VT 2RMEEL-ET VR 2 E
REsBRIct L2 (Fig. 5)o HxilmhnaAHE, HxA
WINERE L B L Tl IRZ /R L, €O
Hx DI L Tl o720 BT VKO
Hx i B2 2537 u mol/g meatPh F. o4, HxAR
MOFEE L THEESRO N2 Enb
(p<0.05), HxAHEARERIEIC X o THIM L 7-35EE
WA O A BB 5 2 L SRR S 7z,

AWFZEIC XD, HxIXEEPNAE D & A4
HOWRDEIRIZLHETH 5 Lffm Sz, fEkiX
Hx D ER OIS § 245 & LTiiZES T
Chholed, HxGEREZET A0 THE S

EMDY, HxDFOHRPHGE LW OB W
LEIZHFGLTWATREENEZ LN D,

4. B 0

ARWFZE T, HEABIHE D A %o
SR IC OV TNz, WIEREA ORI, &
DICBAFRR <, SRS 35 X Ot Bl i 45 i
SR ORMBTC X - THR L 720 F 72, WANER
ISR NI A OWROFEBUIIWLHTH 5%, 1
EPBHE D) RO ICIZEHER G L anwz &8
RISz,

JEUEHA] D35S Rk o THEEE I 2 i Bk
AR OEERETE e ¥ T (Hx)
ThHholzo HxERIML7ZE Yy Z VTR L 72E
TOVRENZ, SR O D b & TIRIEA
A OWRH SR S L 720 MLEORER, S, ik
BN FEA OWROBERIZIIHx AL TH 5

L L7
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The investigation of functional properties and its expression in cooked and

processed meats

b AT -z | —
GLPRIPRS o oS 2

ANCH ZmE R R R ORI

Michio Muguruma, Saki Kimoto, Kumiko Kawakita and Shinichi Takenoyama

(Faculty of Health and Nutrition, Minami Kyushu University)

This research aimed to study and compare the biological and functional properties as well
as physiological effects of hydrolysates of pork meat treated with various kinds of heat
treatment and processing ; in vitro tests. All samples separately hydrolyzed with pepsin and
trypsin and then subjected to SDS-PAGE and HPLC analysis. Angiotensin I converting
enzyme (ACE) inhibitory activity of the hydrolysates was determined by rabbit lung enzyme.
The antioxidant activity of the hydrolysates was determined by the DPPH radical scavenging
assay.

SDS-PAGE results suggest that each sample was degraded by enzyme treatment. HPLC
patterns indicate that the main peak in each samples digested for 2h contains bioactive
peptides (MW less than 6000). However, undigested samples of raw meat and raw ham
slightly differ from each other. In comparison, HPLC patterns insignificantly varied in samples
of raw meat, heat treated meat and processed meat products, which were digested for 2h. The
pork loin meat treated with various heating methods showed a very similar ACE inhibition
percentage, although processed meat products showed lower ACE inhibition percentage. The
pork loin meat treated with various heating methods also showed a very similar DPPH
inhibition activity, although loin roll and bacon showed higher DPPH inhibition activity.

Based on their remarkable ACE inhibitory activity and antioxidant activity, we suggest
that the hydrolysates from cooked and processed pork meats may have potential applications

as functional food.

BEERO—DODEREEZZ SNTWVWE, ZDL)

1.B ®
ZIRDLo,  FLE N O FEREFL 2 OIS IR X

WA, T4 7 A7 A4 VOEALREHALIZHE W,
ATEB AR L, EROBHEN OB A0
TR o Twd, &I, HEAMRESN
DEITE L, EECROEEL RITT WD
A A=V RFFOHBENL L, AW - WEBOH

7T R &GO RO - BTN,
HEZOBHEICHF G TELREMELTOS A=
MBEEL TS, —F, ERITRESEE LA
ELTEHEL 2O ES I TEwb oo, Btk
ML LTOT7 Tu—F205EBN Tz, LaL,
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BWIIRELRY YNV EELEATEY, &
A, IR TRITER 70 & O ER 2 B REYE IS5 %
WZErstEDd HTW5D Y,

BRIWCE, 7Ty¥Ft7 vy 1 EHEEE
(ACE) ORI X 2 M lLEAE T B O Wife2id %
CEFEEINTVDY, BARICLZINSHOR)
RIFEIIRTF FICHERT 5, BEWY 37 B
BRI X D RTF FERERL, ToRiEk%
SIS 50 BlE, BWHERIER FEH~XTF F
WL TIRERSOMIED ZO T L Oh il &
NTW5> Y, 251, ek, SHEARZIHL
WEORTY Y, P) T RN LTFUT
WS % &, WA, KA, RO A
HEE (ACERE M) 23imd 52 2W 5
ML F72, PR LGS, AEAETRD
R AR NOIDE- % RN A |V L AR N 2 4
WHEZRTZELED, WTFhoRWZERLT
b AEEEER FRC D 20 302 AT
ELZEEWLMPICLEY, ZhED—HOSE
X, FELTHEODEREHVTERLNIERTH
50 LL, blbIWSERZ &3 ABI21E,
ML L 7- AR WL 2 B0 25605 — ik
Thbo

ZIT, WEMTU-AER - AR EZERL 72
B h, AEARERERE & A S A BEREVE R A RE AR
ENDZHED PR, TS EREME S O 5Bk
WZOWTHMHT B E2ARMEDOHBE L2

=i

2. /7 &

2.1 FEEE

BERMEL LT, WEOZITOHERNS
<, BEWMIOEEREELE %> TWDIKA %%
Bt LT L7z IR B IRGIRED K T —
AWEBEAL, SHEMALHEEEAE L THY
7o —H, MLEREGE LTI, EEX—H—
DEE LT — AL (DFTED T 7 AN

L), O—ANnA (NHAEARL) BIUNR—2
¥ O EWREG) AL, FEEEEE L7
2.2 HEu—2AWOEFEFHEN T

MO R AER LT AT — 2R (3
mm/E) ZxRL L. —7, msik (55,
100C, 308bH), wZXm#kidk (Wb, 77478
¥ T %2 30K 3o M), FEEBMME (=
4 7 ik, National NE-NS5ETL 2k
500W, 24 ME) BEXOAF—2a Ry
¥ a YIEE (Sharp Healsio AX-100012 & 1
A== ) VOZMT, 80T, 105 Hhmzy)
Wk, Eu—2KW (3mm/E) %0 L7223k
ZMBGRAA L L,

2.3 AABIUKMFERICL 2R
BRHRARTF FOFTEIIDTOE B TH 5,
FAEMBGHIERN B L CRAEGO I VY FRIC
2REBOERAKREZFZMLTCTI—F 7oty ¥ —
(Panasonic MK-K61) % H\CT30F [, 2 [k
EVFA X LT TOKREY = 5 — b ZEEZARL
POENY Y2 BTV [ (0h)] &
L7z 20O, ZOFREY 24— FZHCT
pHIZIZH & L, HHiE k<7 ¥ (1 :
10000) (FIGHESE THEMRKSHR) 25 0 H
B (EREREN2020%D 5 Y ENEGERS
CEERPBGEL) SR LTL/1000f5 &R m L,
WL aA637TCTIREA v Fax—FL7,
NaOH% M\ CpH68IZFi# L, 1045 & L 72
%, WIREZ40C £ TIRT & 872, TOHER%E
NIV VATV [Ty (1 h)] &L
720 EHITMY Ty (FDGHEE T MR 4)
BXUORyrL7Fr (Aath) 22heh7
TyEFERML, HOBELAASL37C TR
iAo F 2=} L7z miRIC105 WP L7z
BrBERERRTF e Lz, COBHERTY
Ve NUTTVVMEY TV (R SNYT
v (2h)]) &L7

© The Ito Foundation



32 PIR265E I FAIC Y S 2 B JE sl AR (Vol33)

B, BRSO H [HEW (0h)] BIWY
F OB RETHR S NBERIHALIC K D A LT
F FEEWE045umENVT—ATF— b X ¥
TLYTANE— (T ERYT 4 v 28 (K)
I2TAE L7230k 2 22 it L 72,

2.4 FFYVEERST M) LAKRYTIZIVT

I FOVESKE) (SDS-PAGE)

SN O TR 2 5 OFFFE OB &
L ROREZRRL72DIZ TV IV MY
TARYTZYNT I RS VESIKE (SDS-
PAGE) #Laemmli® "™ THro7ze 727U N
7 3 FREL0~20% D77 Ty b rVvERWT
AT THROKENMETIT o720 FNN Y FOGeftid
y—<¥ =717 v k7 I—R-250 (Bio-
RAD Laboratories) 2 & 0 17\, BifiZix10%
gz v, 72, 7 FE~Y—H—-L LT
SDS-PAGE Molecular weight standards, High
Range B X U'Low Range (BIO-RAD#L#!) % fi
HL7z.

2.5 ruvsmmERksrax 7774 —

(HPLC)

WEEWIZIX006MY YR F N U 7 A FE A
(pH7.0) 300mM NaCl% Hv 7z 40T i i v i i
A E (DGU-14A, BE®ERr (FR) 12
MWL, 79 AIETSK-GEL G 2000SWXL (7.8 x
300mm) (Y —#RXa4), #EWA > 7IELC-
20AD (EEHAERTER) % vy, #ii%2.0ml/min,
HEAR20u 1 TIro 72,

R7F Fomick, #ilid (SPD-10AVP,
EHEBEW) v, BilidkRi13280nm T/T -
7oo EHIHFESY—A— L LTBSA (MW :
67,000), ¥ Fr7u—2xC (MW :13000), 77
oF=r (MW :6500), VE77E>Y (MW :
376) w7z,

2.6 ¥ U HOER

BEHE KRB ORN Y 327 8 [Whole] OER
3BiuretiEY 12X 0170720 bbb, &8y
BB L, 4 5 oBiuretiR3E 2 2 TR
T304 W RS S &7z UGB % Bt AR 3
UV-VIS Spectrophotometer1240 &l 43 5% % i 51
(W EE © 540nm) S CTHlE L7ze T 7250 T
HDHRTF FIZOWTRUVEY 2@ L, g
7077 Thbb ¥y V87 BEHED215nm DY
JEEA 5 225nm TOWOLEZ 2= LGl &, 144f5 L
TeREOBAEE & 87 BIREE Lz, Wik
R & Lot at 2 A L7z,

2.7 TUYX¥FFY I EWRESE (ACE) [

EIEVE O E

Cushuman® J# (2# UClllE L7z, ACEIX
THFMEERT VFF T I EREE
(ACE, Peptidyldipeptidase, EC34.1 5.1, ¥ 7~
) v, 025M &k 7 MR T 1 unit/mlic
AR, JSEREIZ130.25M A v MR 17 T60unit/
mUZHMLUMER L7z ACEEDORIBIEE LT
FEBEECCHLETYV-LLAFIYIV-L1
Ay (HHL, FHh 95457 A2%) ML,
HHLIE3EA L by o 2 (FDGHZE T3), 025M
A R & F 2 10608M, 01MIZ% % X
I MilliQZK % F v TR U 73 T L 720

AR 6 11 1260unit/mlDACEEH20 1 1 B &
O°76mM HHLIA#H50 1 1 % #H1 L 37°C T304+
PO &4 720 BRI 0.INHCL (Rl # 28 T %)
554 u 1 A THEIE S E 7z, RSHICIEEERS -
FNV (FHFAFTAZ) 15mlE 2 TACEDE
XML ERBEZRE S ML,
2500rpm (1000 % g ), 15450l % 47 - 726
LEoRETF VE Y 1mlgIL, 100C, 104
B OMENT X ) ZRFHZ I S &7z, W[ L7 G IRER
ZINT %7212 1 MONaCliz# 2 1 mlhn 2 K
VT v 7 A& T o7, L7 BIRBWOGE %2
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228nm TIE L 72

PSR IIRER R OWOLE L S, BRI
Db Y ITMIlliQ water & I 2 72 W O WG EE %
C, oD LOACEX RIGEETH SIS
7RO A B & L TR X ) sRed 7z,

R (%) = {(C-S/C-B)} x100

2.8 DPPHT ¥V A ViRl 2

DPPHZ ¥ # ViHEIGEO M E X, DPPHSL
MEFIWCHE L TIT-72% ThbbH, 400 uM
DPPH, MES (2-morpholino-etanesulphonic acid)
buffer, 20% % /=L ZFHETOMZ, Bz
TERLL 720 RWZ0ImIZTEL, 80% =%/ — v
220ul &IV mE60u l A, 205 5O
B, ZO%, F YTV EIZ MR OS5
FEFEREERS CTOBRES20nm Tl L 720 F 72,
TNV OMHYIZ, 02mM Trolox (Sigmath#)
o CTHEREE LTHEL, M S v 7
@ Trolox Y& 2 5 L 72o MES Bufferid MES
% ZARKICHER L, NaOHTpH6 IZHB L 723
DEMHEH L7z,

3. BREEE

—RMICEREZET LB, MG L - &
WX WEG 2 B 25 60% . A5, A
ML L-A8WS X O EREGZ L BRI
b, EARTHEITRRE T A T SRR DS EAE S
BIE ) IOV THRE T2 2 L ABHMTH %,
I E TOEMNEN DS OERGEKED—D T
& % MM EA-EENEE (ACEBL S EME) oifst
X, ¥ U HRENRTF FORBELHLTH S
Z &%, Stamler 5 DL 25 ¥ 37 BIEEL
HOBIMIMERETICENTHLEENLT LR
EMD, REBRIZBVWTH BRZEBOMHEIC L
DALER L 7258 T O ¥ X 7 R o W BLRM
R, RSN THILZXTF FIREWOACE
FHEGERRDPPH T ¥ 4 Vil 2t 2 2 L7z,

3.1 SDS-PAGEB XU 7 VAMBHPLCIZ L 5
G f oA D53t

I T L-ERBLUOERRM2L, Zhb
DAL X HIHALRAE TREA: S 5 BERETEIK
5 (BREMERTF F) oA RBEEREI L.
3, SDS-PAGEIL X 2%y T NV&tho sy vy
B o5 1R548 L 07V A8BHPLCIC X 5 #H1t
WX BN 87 Ao RoORRINZEILOBIg L
NTESAOWNEEIT-7 (Fig. 1, 2),
WMREOET = AWNE, RTYVUEIZEY 3
F ¥y EH (MW : 230,000) 355 % %051
AY97,0000L T DM 2/ S 7z (Fig.d, lane
3o EBICMN) T UBIUONYZ LT F U
XD, KEGoT 7 F 5T (MW :42000)
LG TRTFF (MWIZ2000LLF) (ZiHfLS
7z (lane 4 ), #3\MN#E (lanes 5~ 7), ¥l
m#k: (lanes 8 ~10), FEEEIINEE (lanesll
~13) BLXUORF—2a RT3 a vk
(lanes14~16) 12 & LB L 7-508HE, (ZIZ[AR
OFFFMBIZ L B0 BOREER LIz, 7272, &
TO—ARDONRT ¥ V2L BB D/N Y R (lane
3) EEMBIEX DNV F (lane 6, 9, 12,
15) #2432 E, 72F L0 bEST DN
FOBEIDTH RN Ehn, MBI Z L7
O — AWOF DR (RXT T v) MBI XY SR
SNRT VI EPHH LA, bR, K
O —ZWH OB L 72 ERHES > 8y HERT
YU, REMN)TVY, N)TV TR E
Zh, LOMETHREWLY v 37 HICHN, %
P8 23y BIIESH S NTRERY & —FL
720 SHICM) TV BIONRY I LT F 0B
(BEEWF 2 h) 232L, BRSO HiZsm
TE6,000fH 2 .l Lz7a— RNy FiZ
RSz,

—F, LA, O—ANABIOR—a V%
WG LR T, A — R S
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ONORONONOROCRGRONORVRURERECRORCROIY)

- <—120.000
<— 91.000

- 48.000
38.000

29.500
< 21.000

Fig. 1-a  SDS-PAGE pattern of time course hydrolization of digested samples. 1 & 17 (molecular weight marker) ; 2 ~
4 (0, 1and 2h digestion time of raw meat) ; 5~7 (0, 1and 2 digestion time of boiled meat) ; 8 ~10 (0,
1 and 2h digestion time of fried meat) 11~13 (0, 1 and 2h digestion time of microwave heated meat) : 14~16

(0, 1and 2h digestion time of superheated steam meat).

235,000 —

<— 120.000

116,000 —
<— 91.000

91,000 —
49,000 — <— 48.000
<— 38.000
<— 29.500

21.000

Fig. 1-b  SDS-PAGE pattern of time course hydrolization of digested samples. 1 & 17 (molecular weight marker) : 18 ~
20 (0, 1 and 2h digestion time of raw ham) : 21~23 (0, 1 and 2 digestion time of loin role) : 24~26 (0, 1

and 2h digestion time of bacon).
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Absorbnce at 280 nm

Absorbnce at 280 nm

Fig. 2-a

M.W.=54,000
1/ M.W.=6,900

M.W.=4,200

v M.W.=1,700
Raw meat (Oh)

<« M.W.=6,200

M.W.=240

Fried meat (2h)

superheated steam meat.

Absorbance at 280 nm Absorbance at 280 nm Absorbance at 280 nm

M.W.=54,000 | <

AN
/

Rawham (0h)

Microwave heated meat (2h)

M.W.=6,000
/

M.W.=240

Raw meat (2h)
M.W.=6,200

<«

M.W.=240

M.W.=6,200

M.W.=1,500

M.W.=6,000

M.W.=240

Boiled meat(2h)

M.W.=6,200

W

M.W.=240

Superheated steam meat (2h)

HPLC pattern of time course hydorolization of raw meat, boiled meat, fried meat, microwave heated meat and

. <  MW.=6,000

M.W.=240
e

Rawham (2h)

<« MW.=8,600

i

Loin roll (Oh)

<— M.W.=8,800

/

<— M.W.=6,000

- M.W.=240
M.W.=1,500 o
Loin roll (2h)
M.W.=5,800
e
M.W.=240 M.W.=240
.
Bacon (2h)

Bacon (0Oh)

Fig. 2-b  HPLC pattern of time course hydorolization of raw ham, loin roll and bacon.
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N—=Ta Y TlE, BWY Y7 EOEEDERVIC
R U 7-BERILPRIC X B 8 v 28 7 B D5 Rk
KD STz,

HPLCO 73 At A & 1) 43-F#20,000Dall .o &
W& >3 7 B136,000Dall TIZH s s 2 &8
ook, £7Tur7—YEORIBIZE S
T8 T OB FALD R S iz KA
DM TFELINC X ) T VI & 280
ZUFRTECETOECHAEL, HHERED
HPLC/8Y — Y id R % 57225, M) Ty BLD
Ny 7 VLT F % (2h) OHPLC/RY —
X, REFABEDSY — v EIR LT, RTV LB
) 7Y T2 HBEFRHL L - BERERTF R
DY — 7 % LB T8 X O RRR TS
5L, N 5TE6000~1,000Dad I ¥ — 2
AL TSI DR S NIz, T HO3 Y
BEGFRDOE — 7 ORMA D S, FEREMER
7T OSSR E N,

3.2 ACEPFHEG O 58 e lehr i

AEu— 2R, SHEEENTAM D — 2R/ E L0
SHFOANE L IR IC X 20T,
BWY VN7 HDIT L A ED6,000Dall T2 5 f#
ENTWD Z ARSI NIz, Z 2 CREFLIIZ
& % ACEBL S P o MG %2 47 - 726

Fig. 312, v — AP, &M LMo —
AWRB LU 3EHOERENERT Y, M) T
SYBIUNRY LT F VEBO, KRB
HMBXOAERNEFHELIZE D045 umE L T —
AT F— b ATV VT 4IVY %R
DACEIREHEREZ R Lz, $72, XTI U0
KR, Zogo M) Ty rBIUNY2LT
F VLB 1 B O AR 2 BEH OB ALEE T, PR
DACEMHEHTH B AN ) ¥ ORHEFE & [F
TN EOACEMEE D FEBLT 5 2 & 28
BNz, B, AEATRDLNZVH DD,
wAmEaE, eAUmEaE, FEEBHMAGEICLD

WAL 70— ZWIE Wb 93~95% O FE v
ACEMIER AR Lz, —F, 3HEOM LM,
OGO N-EEE SR, 86~88% D ACER
EWEEE R L,

PLEO#EED? S, TROKT — AW % HWT,
ZN5 & KNGS, HLBERORT Y »,
M) TV BIUONRC LT F TS L EE
WACEEWSEAFHBLT 5 2 L s bz,
F 72, AEBRSLAT TR, MTEREND Ko —
A % S FEMBGH L L 7250k & i % L A T
WETH DA, BHMDOACEMERTF FTH D
IV E ) LEOCACEENE*HFT S
EDS DT 5 72

3.3 DPPHY ¥ # Vil 2tk o llkkqt

Fig. 412, A2u— AP, &M Hn T o —
AWBLO3MHOEWRLERT Y, MY T
DUBIUNRY T LT T VRS S N RS
R OBBALIGTEZ DPPH S ¥ A Ml £ X D
Woe Lok R a2 R L 72,

FRMAFPLAE, R7T Y VE 1B, 20
BOIN) Ty BIUNS Y7 LT F L]
DEE 2 M OBFZWLIET, HWDPPHT ¥ 7 )V
WHEIEMEZ B L 20 S5 ORSFIT At skhk
REVEIR O BRI =R O B RE 2 L2
DPPHZ ¥ # IWVIHEEEY X ) b bR IIm el
ThHolze Tz, FHMBGHHK T —AWB L
HENLZHWT, RTFY Y, M) T vBIUN
Yo LT F TS 5 EDPPHT ¥ 4 Vil G
PEASBE NS % AT RS Sz,

—J, B=ANABLIOR—0 v 2 RN
5 EHFIZEWDPPHS ¥V A Vil a2 R L
Too ZORERE, ISR EET DEICHR
IS 2 ARRARHE IS F 5 PURRL R R O3
HEHMEIhzbneEz N5, F41x, KHE
BN OTHLREE SR BT 2 PUILIEH o i
Bt 217w, W, KA, B OHLESE 5
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Fig. 3 Associated graph shows the value of ACE inhibition percentages.
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Fig. 4 Effects of various kinds of heat treatment and processing on DPPH radical scavenging activity of each sample.

TE: Trolox equivalent.

2, ViBALWETH B AV Yy RS EOH
BALEEZ RO T 5, RIFROMRETIE, 2
DOBIZIKA TR S N LR OB W HUBR LG Pk 23
BT & 7,

PV Eo#R»2s, oK e -2/ EH T,
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The effect of aging and heat-cooking on the profile of aroma volatiles of

beef

NN TRV S N
(M 10 A 06 2 RS R o e BB 697

Masato Kobayashi and Seiki Sasaki

(Maebashi institute of animal science, Livestock improvement association of Japan, Inc)

In this study, the aromatic volatiles were analyzed from beeves, which were aged by
common wet aging, long term aging as dressed carcass and dry-aging. The samples were
obtained from national meat suppliers, and those were aged with usual manner of their own
processing plants. Raw meat samples and heat-cooked samples were extracted by organic
solvent and the resultant fractions were analyzed by the gas chromatography and the gas
chromatograph-mass spectrometry (GC-MS). The variety and the amount of the volatiles
increased dramatically during the dry-aging, however no appreciable change was observed in
the long term aged beeves. The volatiles increased during the cooking with heat.

The GC-MS analysis revealed that lactones, alcohols, aldehydes, acetoin, pyrazine
derivative were main aromatic volatiles. In addition to those compounds, 2-phenylethyl alcohol
was newly identified in sweet and floral fraction. 2-Phenylethyl alcohol is well known as a
component of a flavor of tomato and other fruits, and is also known as an attractive scent for
insects of roses and other flowers. However, there is no reports about beef aroma. Although,
2-phenylethyl alcohol was scarcely detected in the Holstein beef before aging, it increased
dramatically during the dry-aging and remained in the beef after the cooking with heat. These
findings suggested that 2-phenylethyl alcohol may contribute to the floral aromas of dry-aged
beef.
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Tablel Chemical compounds detected in the extract from aged beef
group compound group compound
lactone y -Butyrolactone alcohol 1-Butanol
y -Hexanolactone 1-Butanol, 2-methyl-
2(3H)-Furanone, 5-ethyldihydro-5-methyl- 1-Butanol, 3-methyl-
y -Heptanolactone 3-Buten-1-ol, 3-methyl-
y -Nonalactone 2-Pentanol
y -Decalactone 1-Hexanol
y -Undecalactone 2-Hexanol
2(3H)-Furanone, dihydro-5- (2-octenyl)- 3-Hexanol
y -Crotonolactone 1-Heptanol
0 -Dodecalactone 2-Heptanol
2H-Pyranmehanol, tetrahydro-2,5-dimethyl- 1-Hexanol, 2-ethyl-
0 -Valerolactone 2-Nonanol
0 -Tetradecalactone 1-Octanol
2H-Pyran-2-one, terahydro-6-undecyl- 2-Octen-1-0l
2H-Pyran-2-one, terahydro-6-tridecyl- 1-Nonen-4-ol
Octadecen-4-olide 1-Nonanol
aldehyde  Butanal, 3-methyl- 1-Dodecancl
1-Tetradecanol
Hexanal
1-Hexandecanol
Heptanal
3-Heptadecanol
Nonanal
Benzyl alcohol
Pentanal, 3-methyl- Phenylethyl Alcohol
Pentadecanal .
Hexadecanal ketone 3Alc{etom
Heptadecanal -tiexanone
2-Heptanone
Octadecanal
9-Octadecenal Vanillin Vanillin
Benzaldehyde pyrazine Pyrazine, 2,5-dimethyl
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Inactivation of microorganisms in packed meat products by radio

frequency heating

i A O E
(B3 - Lo il e SEHAR 8 A I FERERE £ R A I SERT)
Kunihiko Uemura

(National Food Research Institute, NARO)

Plastic packed meat is popular because of its convenience and its sanitation. To inactivate

microorganisms in a beef, it is therefore necessary to heat it by a heat source from outside.

Unfortunately, heating degrades the color and quality of the meat. Radio-Frequency (RF)

heating was thus used to inactivate microorganisms in a plastic packed beef, and

microorganism inactivation by RF heating was subsequently compared to that by conventional

heating. 5 logarithmic order reduction of the Escherichia coli in packed beef was achieved by

RF heating for 45 s, the RF heating time was reduced to one-18th that of conventional heating.

Some discolor of the beef was prevented by the shorter heating time of RF hearing.
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Fig. 1 RF heating setup and the equivalent circuit
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Fig. 2 Temperature records at the center and surface of a beef burger by a conventional heating at 80C
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Fig. 3 Temperature records at center and surface of the beef burger and in tap water by RF heating
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Fig. 4 Effect of heating time on survived E. coli by conventional heating and radio frequency heating
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Fig. 5 Effect of heating time on the color by conventional heating and radio frequency heating
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Non-destructive analysis of spatial contamination of raw meat by

microorganisms using visual and near-infrared multispectral imaging

W W OHEEANRR AALFE

(RRR R 2B 22 R R TR

Yoshio Makino and Mohammed Kamruzzaman

(Graduate School of Agricultural and Life Sciences, The University of Tokyo)

According to the public reports by Ministry of Health, Labour and Welfare, foodborne
diseases caused by eating meat have been continuously occurring. However, conventional
method to count viable cells on the surface of the meat is a sampling method. This means that
leak of inspection is unavoidable. In the present study, nondestructive and rapid prediction of
viable cells on the surface of meat samples by measuring two dimensional spectral absorbance
using a hyperspectral camera was proposed. According to the observation results, appearance
of meat surface changed overtime. This may be caused by the increase of viable cells and
changes in properties of components included in the samples. A partial least square regression
model was made to predict the number of standard plate count bacteria as the dependent
variable by entering 2™ derivative of spectral absorbance values as the independent variables
measured using the meat samples. The number of viable cells was predicted in the accuracy at
the coefficient of determination as 0.76 and root mean square error as 045 CFU cm 2 This
method may be effective for screening hygienically safe meat products at the meat factories or

the butcher shops.
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Fig. 3 Relationship between measured and predicted plate count values on the surface of meats. Open and closed

circles denote the calibration and validation results.
Full lines denote the linear regression results.
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A study on consumers’ needs for beef —identifying intrinsic and extrinsic

quality values

AR R 1 S R =S B S O 7
GRARR R BE AT 7R, * SUM KRB 22T 5
Hiroyuki Hirooka and Yosuke Chomei*

(Graduate School of Agriculture, Kyoto University, * Graduate School of Agriculture, Kyushu University)

Beef quality concept can be divided into intrinsic quality values (which are the
characteristics of beef itself) and extrinsic quality values (which are associated to the socio —
economic factors such as price, brand, origin and human health concern). A national — wide on
— line survey was conducted to identify the motivational factors (beef quality values) affecting
consumers’ beef purchasing decision in Japan. The principal component analysis revealed that
three principal components (importance of overall intrinsic quality value, aging and cooking)
and five principal components (importance of overall extrinsic quality value, safety, fleshiness,
price and production information) were obtained for intrinsic and extrinsic beef quality,
respectively. Price was the most important extrinsic quality value related with consumers’ beef
purchasing decision but there was no relation with other extrinsic quality values. The high
correlation coefficient of principal components between overall intrinsic and extrinsic quality
values was found, indicating that consumers who totally stress intrinsic beef quality also tend
to determine the purchasing choice according to extrinsic quality values. The significant
demographic (region, age, job status, civil status and presence of child) effects on principal
components for intrinsic and extrinsic quality were observed. The daily consumers’ beef
purchase price was influenced by importance of price and both overall intrinsic and extrinsic
quality values of consumers but the magnitudes and direction of the influences differed among
the regions where consumers live. The results from the present study can be used to help
identify factors to positively influence purchasing decisions within targeted markets in different

regions.
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FITARMIZETIR, 18—y hT Y=}
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FAEIC L5 THIZ2, 3B EFREZERBAL T
5 EEOTEHBEHLMONE ST (1) FRW
W B KR\ 3305 2 PRI PR AR & 470 K1 0 fff Ak 02 B 5o 5
LEMEHOEEEZB S, (2) NEVEAM
fiti & AR RIVEAT it 02 B9 2 I H 2 & TR T
WX o TERGEMLL, 2RO 0FRSITHT
LHBHOEEOREEZTN, (3) ThH0E
1853 3 B O H A O W Ol BTS2 KT 3%
BEFFEL, INhLOWBEHR=— AR 5 F
WodbY Hx_RETHILEAME Lz,

2. MBIV HE

AEEFIA vy =y T U= &Hto~sm
IVICHIEL, Hic2, 3MPLEFREBEALT
W EEOLHENES © X212, 20144F12H17H
2 H20144E12H22H I TA v —Fy v T v
r—rEERLZ, RAENLE LT, 25Dl 64
WA T O B % g (25i&-347%, 35-44
ik, 45-547%, 55-64i%) BNIIHEL AR 5 X
)1040% % 7 ¥ ¥ A L7z, 2 oWNRIE,
Table 1 IC/RT B THDH, FRTREH5HL

Table 1  Profiles of respondents
Region Number Percent
Hokkaido 99 95
Tohoku 109 105
Kanto 208 20.0
Chiubu 191 184
Kinki 225 216
Chugoku and Shikoku 93 89
Kyushu 115 111
Gender Female 1040 100.0
Age
25—-34 260 25.0
35-44 260 25.0
45-54 260 25.0
55— 64 260 25.0
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ZHEL, ZhEhoHEBICH LT, [FFICH
HWLTWE] 25 [Fo{HEHLTVARV]
TOT7TEMZE ) YT, MEEEL, TDI) b,
WA L BIAR S 2 BT E & LTI, Wof
RORGED [H7zH], [N7] R [Fu—2]
o [HA), TR OEAW, RYHTO%
L, WO Y Ofaio#EE, FROBE O BES
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HHZY EiF7ze 25 R0 & BIFR S 2 H
W H & LT, MR, InTAEHH, o [1f#
RakBI ], [BSERA | OFoR, TR
A oFoR, WoEhE (X23EeHER) o 5
FHEE ], EPE - WAV E R & [REMA ], TRRERA:
R MPL] RO - O [7F5 2 R,
WA - B EO THRER] O, K&
fgshze TER] o, REC&LGIhk
T3 | OfEH, MitgD12HH 20 RiF7z.
KIS, PNRPEAfAE & SR PEffifE O & 2tz B
THHEMEBICHLT, ERaomeERL, W
PRIPEAfffie & A PPEA A L2 B LT & 7z 0o

Table 2 The results from principal component analysis
Intrinsic quality value?

Items"

Mean PC1 PC2 PC3
Appearance 5.58 0.377 -0.459 0.122
Retail cut 540 0.390 -0.297 0.349
Degree of marbling 490 0407 0.107 0.185
Degree of leaness 515 0.398 -0.155 -0515
Thinness of fat 5.03 0.402 -0.013 -0.542
Aging of beef 4.10 0.318 0.798 -0.044
End usage 5.16 0.346 0.170 0518
Proportion 0.518 0.114 0.109
Cumulative 0518 0.632 0.741

Extrinsic quality value®

Mean PC1 PC2 PC3 PC4 PC5
Durable life 5.69 0.174 0515 0403 -0.173 —-0.067
Package date 5.28 0.224 0.397 0.526 -0.163 -0.036
Tracebility number 3.28 0.302 -0.216 0.184 -0.026 -0.018
BSE tested 3.80 0.343 -0.172 0.053 0.150 —0427
Radioactibity tested 3.90 0.348 -0.158 0.016 0.170 -0416
Creditability of shop 475 0.298 0.138 -0.358 0.047 —-0.382
Origin 5.32 0.260 0.315 —0440 —0.158 —0.047
Brand name 449 0272 0.158 -0.390 -0419 0.275
Information on farm and farmer 4.00 0.345 -0.061 -0.052 -0.072 0.392
Information on feed 359 0.348 -0.231 0.107 0.111 0.346
Information on medicine 359 0.342 —0.249 0.137 0.159 0.297
Price 592 0.046 0.462 -0.129 0.804 0.231
Proportion 0.495 0.162 0.074 0.063 0.052
Cumulative 0.495 0.657 0.732 0.795 0.847

1) evaluated by 7-point scale from not at all important (1) to very important (7)

2) Intristic quality value : PC1 Importance of oveall intristic quality, PC2 Importance of aging, PC3 Importance of cooking

3) Extristic quality value :

Importance of price, PC5 Importance of production information

PC1 Importance of oveall extristic quality, PC2 Importance of safety, PC3 Importance of freshness, PC4
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3. BRBLVEE

- O PR PEATA L2 B3 2 B M IH H o P31l
E TN ORI Table 2 1R T EBY TH
%o PRPEAfE I BE 5 2 B H o Tl b %
BEINTWBIHHIZ [R72H] T, [FEY O
Gl R [HROEAEV] IZHT2HBEHFOER
FEVIAHTR Y 1K A - 726

WIRIVEATE L2 B9 2 ERLG AT Tl 2753828
10% %2 5 3 ERE Lz, 81 £
EOEMEA &b kD A5 20T TR
A EARE T & L %65 2 BRSO
EAWO R E BN 72720 [P ERLA
Tl & L7 HE3OERSIE, AR H & & B
PEDSED > 720 T [FRBEHKNT] L L.

5, A OFHRPEME L B3 % 2 R H
DI & F 50T O #E Fe 1 Table 2 (2R § &
BYTHb, HAMMEOHR THd EEREO R
o BB X Mk ] T, etk E R
(B9 % B I H o> T2 B A I I AR TR T
B o720 FHARVEAGAE I B S 2 B R H X125 H
L o72DT, EWGHHTTIEHFGHEHLS %%
B2 5bDFTHRDY FIF, 5200 s aitL

720 #51 EROT MRS IS O B RIHH & B0
EWHOT, [HHRMMEERERAN T & L.
52 WL, HEHIRCIMTAEA H, A
T & BEYEAE o 72D T [REEERK T &
L7zo #3FWIME, ERHLT TV FED B
BRI TAEH H OF A OS2 HH &
B A R o 720 T THEEERN T & L7
B4 THE, ik & mOBIENED D 2 0T [ifi
REMRT] & L7z RBEOHS FRTdTEL L
TR E B 2 o 72D T [HERERG R
BHF & L7z

PIRIVEATAE L2 B 9 % SRR & ARRVEAAE L2 B 5
B ERS B OB X Table 3I27R3 & B D TH b,
A7V R P 1 4 A TR AR -1, PR P i 4 A e
KWy EIEDRmCHBE»H -7z (r =052), 0
ZEMD, SHRTEAbE 2 SRR ER L TV BT
A, NIRRT S 4B 2 SF§ 2 I S
B 2 L) AR Tz MR PR H O —
DTH AN, TOMOHHRMEAGMEIHEE & o B
MK < (Table 2 DAFRPEAGME D 1 F R Tld
e 3R LHRICHB), S HITAMIKERRKT
I RPEAE & & BEEAMER C (r = - 0.042),

Table 3 Correlation coefficients of principal components
between intrinsic and extrisic quality values

Intrinsic quality value?

Extrinsic quality values? PC1 PC2 PC3
PC1 0.52 0.255 0.025
PC2 0429  —0.337 0.179
PC3 -0.026 0088  —0.019
PC4 -0042  —-0067 —0.088
PC5 0.04 0098  —0.017

1) Intristic quality value ; PC1 Importance of oveall intristic
quality, PC2 Importance of aging, PC3 Importance of
cooking

2) Extristic quality value ; PC1 Importance of oveall extristic
quality, PC2 Importance of safety, PC3 Importance of
freshness, PC4 Importance of price, PC5 Importance of

production information
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MW OARERN T & 1358 R - TV D 2 L HURIR
ENTze 2O ENS, ik E BT H0ED M
RO B 2\ IZABO YR 2 Al & 1352
%, HERZOEFRNLRH SR X - Tl
WHEHINTWL b D LR EINz, F72, HWE
BUR 1%, A DRPEAR (il 4 ALK 1 & v REEE O B
HWYEAFED SN (r =0255), Pk % w25

A AR PR & B L T 2 W REPEAVRIR &

Table 4 Demographic effects on principle components

N7zo WAE, RETROFMOFE D & & HITH
JEHAMASEERE & 72 o TV A A, #EE PIR PEAT if
D1IHATHZIZH b oT, HEE» LA
PEAME & L CEHI S LT 2 ITREEAYRIE S 7z,
Table 4 13, WK T H2HE B OJEIEDR)
R AR/ 2 T WO DRERE TR L 72D D
THb, BHOBTFIIHBEMREZRLIZDDT,
BAEAN0.05LLF TH X E DD EHIZ

i
Joh

(figures are significance levels from least squares analysis of

variance)
Intrinsic quality value Extrinsic quality value
Demographic
variables PC1 PC2 PC3 PC1 PC2 PC3 PC4 PC5
Regian (R) 6 0435 0.775 0.598 0.989 0.588 0.031 0.199 0.641
Age (A) 3 0.054 0.102 0.579 0.001 0.340 0.051 0.073 0.731
Job () 1 0.788 0.330 0.143 0.236 0.455 0912 0.071 0.251
Civil status (M) 1 0.081 0.104 0.718 0.082 0571 0.787 0.256 0.310
Presence of child (C) 1 0.295 0.754 0.007 0.749 0.022 0.661 0.155 0.844
RXA 18 0.008 0.500 0.340 0.907 0.092 0.317 0.071 0.449
RX]J 6 0.559 0.269 0.332 0.750 0.302 0.878 0.621 0.541
RxM 6 0.654 0.007 0471 0.796 0.300 0.326 0.247 0.787
RxC 6 0.248 0.336 0.279 0.244 0.760 0474 0467 0.365
JxM 1 0.786 0.865 0.624 0.865 0.036 0.038 0.983 0.686
JxC 1 0.097 0.170 0.705 0482 0.000 0511 0412 0.748

1) Intristic quality value ; PC1 Importance of oveall intristic quality, PC2 Importance of aging, PC3 Importance of cooking

2) Extristic quality value ; PC1 Importance of oveall extristic quality, PC2 Importance of safety, PC3 Importance of freshness, PC4

Importance of price, PC5 Importance of production information

Table 5 Standardized regression coefficients when daily beef purchase price were used as dependent variable

Region
Chugoku
All regions Hokkaido Tohoku Kanto Chubu Kinki and Kyushu
Shikoku
Intrinsic quality value
PC1 0.196 0.342 0.299 0.229 -0.029 0.231 0.237 0.251
PC2 0.019 -0.076 —0.003 —0.034 —0.007 -0.033 0.068 0.245
PC3 0.086 0.055 0.038 0.179 0.050 0.106 0.136 0.007
Extrinsic quality value?
PC1 0.113 0.173 0.063 —0.005 0.270 0.177 0.036 0.107
PC2 -0.119 —0.244 0.021 -0.310 0.049 —-0.108 -0.134 -0.071
PC3 -0.161 —-0.037 0.010 -0.236 -0.186 —-0.147 -0.101 —0.140
PC4 -0.232 -0.267 -0.093 -0.181 —0.248 -0.322 -0.204 -0.303
PC5 —0.043 —0.087 —0.007 -0.123 0.013 0.017 —0.048 -0.128

1) Intristic quality value ; PC1 Importance of oveall intristic quality, PC2 Importance of aging, PC3 Importance of cooking

2) Extristic quality value ; PC1 Importance of oveall extristic quality, PC2 Importance of safety, PC3 Importance of freshness, PC4

Importance of price, PC5 Importance of production information
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A study on quantification and visualization for taste of wagyu beef using a

taste sensor

o oW OB B

OUHRE: Y 2 7 D BB 7ERE)

Kiyoshi Toko and Yusuke Tahara

(Graduate School of Information Science and Electrical Engineering, Kyushu University)

In this study, we evaluated characteristics of the taste sensor membranes at 50°C

(dissolution temperature of beef tallow) and the interaction between beef tallow and the taste

sensor membranes to establish an objective evaluation technique of quantification and

visualization for taste of wagyu using the taste sensor. The umami sensor responses to wagyu

did not show definite differences between wagyu grades (A2, A3, A5).

It indicates the

necessity of the evaluation between the grade A, B and C which are expected to show

differences of sensory score and taste qualities, as a first step. The umami sensor responses to

MSG and MSG including beef tallow were different, since sensor characteristics for CPA value

of the umami sensor were changed by measuring of sample including beef tallow once. These

results indicated that the umami sensor can become a new evaluation technique of

quantification and visualization for taste of wagyu.
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Bio-Rad Laboratories, Inc.) % H W35 i O ] &
ZiTo7ze 3, WEEREAIO300mM MSGIER O
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WG ZWE L, vy —LICEBEL 72D TR
2 IEI2300mM MSGIB %3 F L, AR
ZHCY WU CWOBEE 2 e L7ze 155 N7 WOl
7 5300mM MSGIEHE DO WA &2 5 L7z kIZ,
BRELZMELZ Y Yy —LHRORIZRL, —EDk
BEIY B LT o B2 kgL, F0300mM
MSG#EWH A ML, E#EAEEIY H L Tlok
JERME L72e 7V y I VIBRONER, G
ZRA Lk r v~y L-7 vy I
BESy b (v~ ) &7z, W
Ly OMETHEMT LTS ) —IVEH TR
I, WEREOBmE & ITMETHREEINSL S
ENREZEZOND 20, WE D EIH Lk
2L 720

3. BREEE

3.1 Wt Y AW FRONE

WK, MREK, O IR, WK, R RV
T, KLy HFIcL a4 —af yolllez
1710720 PR, FRPR, IR, IR U3, WHE
SRR X ST HEmVEE Lt v HIREH» RS
Zmirolze Fig. 112, FHOEELZIRETH L)
TR S OUERRE R Lz, WElE, WES
WML T NATH 7228, T NT LIk
CHINEDRRY, WHEROAEREZFHET S
EWTEL P o720 ) Tt v OFEHE(RZILAC

W A5, W :A3, [J:A2

S -15 -
E
(]
=]
$-30 -
[
=
©
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T .45 - L]
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Fig. 1 Relative value of umami sensor to wagyu

WZERS, YUTVHIOERNKEPSTEE
AoNDo toT, WEY ¥ T NDRE TR,
R LTG5 2 LA D %,

F 72, BRERBEAIT - 205, HWE OISR
THWHESERMOAERIRD bNehotze TV
F—MIX2E, MOKEZHRIEL D720, KK
BOWBEZ M5 2 L2 LWE W) FLikA%
<, FSWHMEOFHI% 3 5720 O g ) i
AT LULERHLEEZEZOND, FikiE, H
—DEFEMTIE R, Bigb L OWHITEN R
T & IRE S N2 AR SRR O RN & 4T O LEEDS
hrHLEZLND,

3.2 S FERtbrHot s FEHE

I FRIE, FRORE RIS % 9 2 TEERK
HThrlEz oMb, F72, WHOMIEZ, 2
IREETLRMEIEEN DD LEZOND,
T MR, EARTRE X OERAFRO DO
DEH, JEHY, Feelk, FLF D EHhWms
N ROKE ShTWb, WEY V2 W
INETOME,S, ) FROCPAEE 22712
RV H 5 2 EARBENTWS Y, 22T,
IFEFREUHEHNT, I FRWETHLIIVY
IVEF MY YA (MSG) BXUMIEE &AL
ety IV ERG) TRkt o v U EER
Ml L7z ToRR, —EMRe &AL YT
NVERE L) e ik, MSGHB X U4
EAHEMSGIH L, B BI0E%RT I D55
72

Fig. 2129 ¥+t v oM %, Fig. 312
CPAME%Z /R L7 Fig.2 X0, —EEMIRZHE L
7ok v B CTMSGIE R A NET 5 &, WiEE
EA L 7= MSGIE R O AR i 1 MSGIA & » K &
Modze WED I FHE Y HIE, MSGHEE DN
e & BICHDOHFIANIIEIMT 2 %B) 2 R_RT &
5, MHMEOE DI NI T 5 &\ 9 ZE)I
ROHFIZ DO TRE VWR 5. Fig.3X0
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Fig. 2 Relative value of umami sensor to MSG and MSG
+10% beef tallow
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Fig. 3 CPA value of umami sensor to MSG and
MSG +10%beef tallow

CPAf#IE, 300mM MSGT +15mV, 4iF10% &
AMSGTOmVZ/RL, MSGE X R & A
M%t%ﬂ,%ﬁ:ﬁbﬁ@ﬁﬁ:%%?é:
ENG o Tz W, MSGOCPAfEIX, 10mM
MSGORE, OmVAEETH ), BEOHME LD
RIS L, 300mM®OKE, —40mVAEE
ERT. 2F N, —ENMIREME L) TRt v
&, MiEENE L 2wy B LT, M
EIZ BV TIIEBEAMIDE ISR & 22 bIE 225,
CPAMHIZE L TIRIS B D IEA MRS 5 &
W) 2 e h o Tz MR E & L 7o MSGIA TR
O CPAME I MSGHE W O CPAEICIERBADH %
Lo TV RBNTH LD, ZDOCPAEDIL
BRI, WMIEOA I X v E2 kLT
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Fig. 4 Adsorbed amount of MSG on lipid polymer
membrane

WH I ERD, HEFHROBK (T27) OFHIEIZE
HTEHZ NS5,

3.3 9 ikt v OWE R

3.2706, —EMREEA LYY TV llE
?ék,ﬂ%@ﬁﬁﬁﬂ%ﬁuﬁ%éné:k
AR ENTz, CPAMEIE, WRWHEOMRE 5T IR
ANOWHEIZMT 5 EBGhoTWVbHD,
MSGIZxF 3 2 WA & Ol 247> 720 ¥ v — L
BB L 2R R IR (9 IRt OB 1Sl
MeZz T L722d o2 v, 300mM MSG & g
10% & 4300mM MSGOW 75 & % Fig. 4 1271 L 720
JEWRE OB, WESRET LI LT,
MSGOW A ENEALT 5 2 & TH v F IR
Bt p L PR L7228, BIREW Z L IZMSGO
WA RmICKELERINL SN H o720 MSGD
WA RIS OGS H b S THEETH D,
Fig. 3D X 9 1258 7% 5 CPAE % /R 3 B %2 B & 20
2T 5 LIITERD o205, RAFLIZMMIE OB
WX BB R CE 2RI L 2B 2 &
PR T & %, 5121, MWIEOWAE=ICHE L TEF
fliZ47) & & B, BT AR EZY S0
T BUEND L.
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2 FZ BB, WAL B EHbiE ORESE &
Hie L, WIRASER$ 550C 50 FTHRE L ~
P& A OFIB L 0 Tt v oIss
FEICOWCEHIi 2 AT > 720 FIH—1 1~ (W
HEMA3, A2, AS5) Ot yHIRETIE, A
BERICEDERIA SN o7z, 5141, W
—DFH TR L, BB L UOWREIEVIR
T IR S B AR AR O BTN & 4T O L EEAS
hrLEZOLND, T2, —EMREZNE LD
Tkt ¥ Hid, CPAHIZH W TH v FIn &t
MEALL, ) EFHRWETHAMSGIZBWT, il
TROEHIZ LD U FINEDEREMER L2 K
AEE, IR ORI § 2 B & Rl T & 287
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Effect of retort processing on the osteoblast growth promoting activities

of porcine myofibrillar protein

R k- R

)

DI B R A O
(IR R, SRR B M IR B2 )

Toshiya Hayashi, Wataru Fukami, Yukihiko Ogawa™ and Seiichi Haga

(Faculty of Agriculture, Meijo University, *Experimental Farm, Meijo University)

In this study, muscle protein degradation and expression of food functionality by retort-

processing were investigated using myofibrillar protein as a simple model system of meat

product. Free amino acid and peptide contents significantly increased during retort processing

compared to heating at 70C (control). Therefore, we suggest that retort processing may lead

to degradation of myofibrillar proteins as a result of exposure to extremely high temperatures.

Furthermore, growth-promoting activities in an osteoblast-like cell culture, i.e., alkaline

phosphatase and collagen synthesis activities of osteoblast-like cell cultures, were significantly

higher in the retorted myofibrillar protein than those in the protein heated at 70C. These

results suggest that retort processing may contribute to derivation of low molecular weight

peptides and improvement in functionalities of meat products.

1.B ®

WMAF7E R TR M THEAM OTHEHIZ L %
ERWE MO IMbFELE BiE L, FEEmEs
Vo 7R O G E IS I T REIZOW
TEWHMNBRELTEY, ZORKE, 7V
V—t—TEHWEELANVIZBWT, 120C
P EOFERICEAL PV MINEIZE > TE LW
BRTARZ B &L DIy V87 DA%
U, ZoOfR, KO9FR7FFr¥ndsZes
HHLTwa"Y, T/, MERAMBRL T
XD ETNVEGOWVERHRMRE G L <A
fbL, MR Ta-7 27 F=>DRRIHED H 5

Mo /WAL, 2ot & v o2 B o5 mb X1 B
FWZALNDZEEZWLPIILTWAEY, 2O X
S HINEARFERE AL D & v 8 7 R, BRI
WM VX2 B o5, BEOFE LwT 2 X
Fy—HBIIBWT, AopgEEL 6T
FZONLDS, —FTHRIEERICBW T, ik
RPF FEBEICEE Ay b2 L7253 2 &0
fFCTE D, 1o T, IRIRFLERIEEER L bV M Inzk
ZHED 7 X B R E B OREM 2 B S AL,
PO RHOAEZ T2 2 L1k, AR
PREUGEZIBIET 5 ) A THRO TEFBRV LV
%o

T TARIIGETIX, BROEESY VXV ETH
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B IERAE S o B e T VR E LTHY
T, FFEL MV MBI Z i L 75 EAE 5
YRTBIIBUITARTF N - lHET I BROEN
ZALZE A, 208 FHNE O 5 LIRTE B 2 SH 5
HZET, VLMVINMBIZK DY o3y B E
R MERBLO A IOV THET 217 5 720

2. REBMELETE

2.1 WEFAH

TE DR Pl & &AL E B D B 72 9k 72
K — AW H 5, —EZ L 7zPerry and Grey®’,
Etlinger” & O FPFEICH U THEMRMEZ L,
I #1912 06M-NaCl - 50mM V)~ BR #% ff K
(pH6.0) 123 LCEMT, =058 (35000% g,
1545, 4C) L THES N7z B3 A5 % i JE A
AR E L7zo #IREE % 15mg/mIC 4% U 72 5 5
Mey OB E, LMV MERES TEARRYE
Jf, HC-VAR) # v, 120C, 130CHB L O°
M40CTEhENIGGMIME L7, $72, 70CT
3057 HIMEA L 72 b O &2 X & Lze I hol
BULHX &, B HER 2 NKE B AT 720 40
BAR & a0 BE (35000g, 1548, 4T) L,
BoNT BB AR ERL KIS LTEN (Spectra/
por CE, MM\W. : 500), A5z L 723 O % xi%
R E L7

2.2 RTFF W7 I BEOWE

LRSS R & ORI S R, FEo
4% M) 7 oufEiE (TCA) 2z bZ &ICX
D 2%TCAWEMEE;ZMBL, =LY D)
FIWHE LTRSS FEE, = FY U 1
UCllE7 3 /B2 flle L7z,

2.3 FFYNVERERS MO LA-K)T YN

7 X FFVELKE) (SDS-PAGE)

LRLOKBEYE S Vs B0 5 287 B oA
% SDS-PAGEY (7 7 )V V7 I N : 75~
20%) X DR, FIV oGt id Coomassie

Brelliant Blue R-25012 & D 1T 72,
2.4 FAEEFMEE (MC3T3-E1) O Ligk:
B

JRSEATBOE NBAL 20780 2 WA U 728 25
Ja B R MC3T3-E1 (RCB1126) # i L 720 &
OB o K #1213 100U/ml Penicillin, 0.1mg/ml
Streptomycin, 4 mM L-Glutamine % & &
Minimum Essential Medium Eagle’s (a -MEM)
i (SIGMA) %= v, 10%FBS (MultiSerTM)
UM L CTHEAR - BIRE 35 21T o 720 BRI
TCO:2M vyFarx—%— (37C, 5%C0O:) NT
o7

N I 2.5 < 10° cells/ml i # # L 72 MC3T3
-E1%35¢ 74 v ¥ 2 lZHEM L, HEmEqH (10%
FBS% &t a -MEM) T3 HEELZ. 0O
o, Wi o -MEMBEHIZZZHBL, Ak y v o8
7 B EEDY 5 mg/mlD & 3R 2 B 1k L C10%
(v/v) 2% 25 X HWRIML T, 3HME®EZT-
72bDERLDTFOEBICHL /2,

BRI 3 B L -l K (35¢
74 v ¥ a) %PBST 3 ¥k, 025M
SucroseZKiFHKOSMIZ AWML, LIV AZ LA /38—
VORI A B - L 72 UYL 7o A
W er% (b I —H 1., UD-201) TILOR[Imkw
L7214, Al % a0 5 B (2000 % g, 3min)
LTS M7z B 2 i e sk & L7z,

TVAYFKAT 75— (ALP) {&MHHIE
27 RT7 v A ™ALP (RS % H w72,
Thbb, 967V — MIEEHEHR (p-=tu
7= ) 100 4 1 & MBLEERER O 11520
wlmz, 37CT305 MR L 728, POt IR’
80u 1 &Nz, 405nm?D P ETWIEE 2% L7z,
Fy MMEOp-= v a7 ) — VIEERERE T
WTER L 2zt & D ko p-=te 7 =
J =N (nmol/ml) Z#HM L 7z. F 7= MMk
Wy >3y HikE 2 BCAB:IZHE D { BCA™
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Protein Assay Kit (PIERCE) AW CillZ L, 2L
T X9 ICALPIGEMEME (n mol/min/ ug protein)
R L7,

ALPIEYEME (n mol/min/mg protein)
=p-Nitrophenol (n mol/ml) x 30 (min)
SRy o387 Ew (ug/ml)

aF — 7 v O Sircol™ Soluble Collagen
Assay Kit (Biocolor Ltd) % H\»TAr- 72",
b, BUENRNING 3 H MR L 7205 1l
200 ¢ 1 1ZSircol dye reagent 1ml#% Jjil 2. T304
WH L2k, &0 05k (10000 X g, 10min,
25C) 55 372 TR B ) 45 12 Alkali reagent
ImlZ M CHIEL, KREZEW I, Zoik
BRI OWOLE (550nm) #WE L7z F v b
B D a5 — 7 VB 2 WV TER L 7 M
MEpag—rrvigErzEl Lz, B, KA
FiZEINEaAaT—FTF B2 EET L7720

120*(A) d
c
8 100 - R
o
X b c
\‘_‘E/O 80 +
5
€ 60 -
o —T
&)
3
5 404 @
()
o
20 - i
OA T T T 1

70°C 120TC 130C 140C

Blanki310% O & ft & &4 a -MEM & L 72,
3. BREEE

3.1 F USRI TR

CHNETICEFVY — k=Y HOH8 LA

IZBWT, L My M RARIRFLER TSP X 5
TEATD Y VX7 B0 L, BT F K
PIRAETHZ ERBERL TS Y, 2T TARE
Bk, MmiGHEORETHY, FES V7 HT
b BMEHMES 87 e ETVRIHWT, L

MV NIMEAS Y 2% 7 BRI AT T RBIZ DO W
TRTF LT I VBREEANLZLICXY
et L7zo

ZORER, VMV IMMEETI &L, X
7F F (Fig.1A), ##E7 3 / & (Fig.1B) O
WINhY, FRXTHBH70CMEAX & iR L TH
B (p<00D) @iz /RL, F#IZ, 140THh
BIX A b HZE TH - 720

WIS, VRV EINEIZ X B8 Voo BoAi 0%

1.2 A

0.8 - b
0.6

0.4 -

Free amino acid content(mg/g protein)

0.2 1

O*jx T 1

70°C 120°C 130C 140C

Fig. 1 Effect of retort processing on the peptide (A) and free amino acid contents (B) of the myofibrillar protein.
Data represent the means = SD of at least three independent experiments.
Values with different superscript letters are significantly different (p<0.01).
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Fig. 2 Effect of peptide fractions from 70C heated and retorted myofibrillar protein on the ALP(A) and collagen

synthesis (B) activity of MC3T3-E1 cells.

Data represent the means = SD of at least five independent experiments.
Values with different superscript letters are significantly different (p<<0.05).

1b% A% 720I1ZSDS-PAGER T 72 25, 7—
FIZIIR L TW w28, 70C e X CTHHBFICA S
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BACLoTHELCET T2 &L 1T, 20kDall T
DAL F- IR D Gt 5REE A3 < 70 B AE AR S 1
720

INGDOZE XY, WS » 87 B o5 R
1, NEGREE FAIARAE LTS B 2 L AURIE
a7z,

3.2 WIS ZITT R

TIFMILOSLIFE L L CTHIKIEDSRME L) <
ALPIHEHER B O IK G TH B 35 — 7 V&b’
LIFLIFHwHE Y, 2 b2 REICLY by
Ik it U 72 55 R O S b B2 3
B OW TR L 72k % Fig.2A L Fig.2BIC #
NZIUR L7z, WX THB70CHIEX & L My
MINEX O ALPTEM M2 KT 5 &, wiho
MEIX S AHE (p <005 IZHEWEEZRL, HFIC
120°C N EL X & 140°C I EL X A5 i Wil & 7R L 72

(Fig.2A) o 130CHEX 3 HEX & i L THE
(p<0.05) IZE <, 120C L Eom#ic & - TE
L% X7 F FIZE Mg o ALPIE PO R A
TEH 3 AW REEAVRIZ S N, ZOREIX, BIEK
WCRIYTF A TV TAEENE -2 T F
FrFy (1075~10"°M) ICHIYS T 2 MAE T
Hol,

—Hoag—r T, FRXTHH70CH
BIX LV MV MK & T 5 &, 120T gk
XTHE (p<00l) IZEWEZRELZDDD,
130C UL Lo X cidA = (p <005) 128w
flizR L7 (Fig.2B)o S HnZ & XD, 130T
PLEOMEIC X > Ta g —7 Y EREEDIEHEALIC
EHT5XRTF FHPAELbDLHEREINL,

SHRIEL PV MBS X o TIRAET B IETER T
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CEGP L ETE . £/, AWRERAT M
P ZER DA - BEARRRICTRIH L BT X
EE

4. B 8

BROFTES VX7 Th D WHIERMES ~ 87
HAEHMETVRE LTHWT, L ML Mt
AN Z LI X BHEMRMESY R Dy 2%
7B R E BT O A IO W THRE 24T -
720

5 IR & > 28 27 12120~ 140C D L bV Ml
BULH AT LIk oC, BT I MR L D
2T F DS, R BRI THEICH
mL (p<001), EEEMEAIZ X > T, FHEHR
My T EOGIRENIEL B 2 EAVRIE S T,

B FMILO MU T THEIIOWTH,
TIVANERRTZ 77 —EEW, a7 —7rraon
Thb, 7T0CMEAX LI L CTHRICHWHEZ R
L (p<005), WIFh oS 140X A3 b
BWEE R L7z,
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Search for index related to delicious of Japanese Black Cattle Beef Meat

by metabolomic analysis

7 NI S 02 " SR Y /N

BT - OHEE HIEET e M

(ALK R BRI FERE, 2 AAR TR, SIERR A REL Y 5 —)

Keiichi Suzuki', Fumiko Iida% Tomohiko Komatsu® Noriaki Shoji* and Kazuo Katoh'

(!Graduate School of Agricultural Science, Tohoku University, 2Japan Women's University,

3Livestock Experiment Station of Yamagata Integrated Agricultural Research Center)

The panel test and the chemical analysis of Japanese Black Cattle Brand beef were done.

In addition, to search for the index related to delicious beef, metabolomics analysis of the beef

sample was executed. The multiple regression analysis of which the independent variants were

the sugar and amino acid content, and the dependent variate was a desirable taste of the panel

test of 35 brand beefs was done and five high beef and five low beef of a desirable taste were

chosen by this multiple regression equation. The evaluated high group of desirable taste beef

was higher in IMP and Carnocine + Taurin than the low group of desirable taste beef. As a

result of metabolomics analysis, the desirable taste low group beef was higher in

Octanoylcarnitine, Spermidine, Glutathione (GSSG)_divalent, Phosphorylcholine and y -Glu-

Cys than high group beef. These results suggested that these compounds be likely to be

related to an undesirable taste.

1.B ®
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WIZOWTENENAEEI S DT A M &4T-5 72,
NANTAMEHEEZ, [RboA2E (FLHO—
BA) ] [Reb b S (B | [HHER] [% i
P TREMERE] TR s8] TEwRELR
S TERORES | [3FF Lwve ) TR R ARG
DI0EHTH 5o FHiIZ 125 8 DEBETHF D
RKEWHPENTV S,

2.2 TIJEE- VRTF N, BRSO

AR EFBRZ, 2SRV T R b &R U4 cuus
L7z (BEEW) 20 % 7V EFM L7z,
F—a A RO —H$200~250mg % B L TA S
REIVFAAL, NFH5mLTHIELTH,S
ANFF U EEF BRI L, 0%, TR RI= MY
V35SmLERML, 70% 7+ F=hFVU ) (5mL)
E L7 045 umD 7 4 VF —%@BL2HD 1mL
A O N T T4 THM LT, BEbh
7esux NI T74DOKT IO — T RESR
AT I VOV — 7RI & IRE L7,

2.3 #E ATPRAEMWE, 7 vBESIZX5
TG ST & )R AT
DT DT 2 AT B 72D, BERUT,
ATPEEME B X7 IV BREORSICL 5 E
B Z AT o720 KIS, 78% VT R b OFERIC
L0, RS, THFE L) K] ofFHiliEHHE % 5
EER (Y), 73 /78, HBXOATPEEYE
MV ER (X) & LAZENGEG 21T, 4FF
L) RSB 2 R 24772, 126
7eEEFAPSHSNIFE L) TS Y
DEDOERZENENSTHT OO WE WL,
AFRA I 7 AFEHHOY TV e LTz,
2.4 A%EKu Iy AEH
B T — 2R O HULERD & 1 % K950mgBRAT L
HRe2l lmlzy XYy Fa—TICANR, FIA4
T A AT T-80C THAGIRAE L 720 SRS IRAT L 72
U TNERAZRTI 7 AMITOERITED,
CE-TOSMSIZ & % X & K1 3 7 ZfHi %475 720
fERTIZ, ba—<> - A¥KXu—LA-F27 /0
VMR BRI L2 T W AR B
V) VB X OB B DML Ew160Y — 7 12
DWT [IFE L) TR @ iR o 524
MEZIT-72 512, 160D —27 %2 H\WwTE
T & 2N A T A RN R AT o 720

3. BWREEE

ZLOIZ, 35HHDOEMA-WIZOWT, HEST,
ATPREME B L7 I/ BRSIC X 2 B4
Wixk4r o720 TOREEFig. 1R L7, H1E
o & 2 EWTIC XD SRS NS Tk
BHLNE R oT20 1 ERGTLE 2 ERTOR
FEMEICIY, 1 FHIE, Ser, Met, Thr,
ez D7 I VBRORTAMENARNE Y 14
e 5D 5, —F, %2 F45 IZIMP, DNA,
HxR, CarTa, Ans’z EOATPRHEME R 7 I /1
WKWEOVEEAF IO ERHLNE LT
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Fig. 1 Plot of principal components (PC) 1 and 2 for
each brand beef.
Symbols of Y, M, S, H, K, I, J shows each brand
beef.

(Table 1 ). 4FI2%5 2 K1, ATPREYE &
Carnocine + TaurinlZ & ) F#fhir oz 2 &4
O FF L) FWR] BaERT I EPHLNE
Y, BRI E YRR 2 Db ol

KIZ, WANVTALD [hFE L) TR 24
B, B, 7 M ATPREYH % Mt
VAR E L72EEEAH OSSR, DU o ER G
PES NI

Y =-374136X 1 - 067641 X 2 +0.08438X 3

+6.37086, R*=04832

ZZT, X1,X2, X3iFehEht /¥ b—
Jv, K1, Carnocine+ TaurinT® 5%,

3ODILFER % LR oIS Y Tido THEE &
N7zY oo ERIZE Y, BEOFA2S ETS
D10 W ZEA T, B L 725108
FRONRANVT A O [hFE L) FIR], B
5, ATPBIMME, 73 /8 - T F K&
DH L, HEEDDBED VI % Table 2 12
RL72e FNHOHT, PR TlEGlycogen,

N

Table 1 Summary of the eigenvalues and principal

components

Ttem Prinl Item Prin2

Eigenvalue % 594 Eigenvalue % 12.6

Ser 0.232 IMP 0431

Met 0.231 DNA 0.393

Thr 0.230 HxR 0.358

Ile 0.230 CarTa 0.346

Phe 0.228 Ans 0.307

Val 0.228 Glyco 0.202

Tyr 0.227 Pro 0.187

Glut 0.226 FruMa 0.159

Ala 0.220 Glu 0.076

Leu 0.217 Sugar 0.073

Lys 0.216 Rib 0.050

Sugar 0.215 Ala 0.026

His 0.214 His 0.014

Trp 0.210 Arg 0.013

Table 2 Comparison of giucose, amino acids between
favorable taste group

Favorable taste group

High Low
Mean sd Mean sd
Favorable taste 6.48 0.15 6.07 044
Glycogen 2.88 1.32 145 0.88
Ribose 0.34 0.12 0.22 0.03
Gluucose 1.10 0.22 0.75 0.18
Sugar 248 045 1.89 0.39
IMP 115 0.22 0.24 0.15
HxR 0.89 0.28 0.53 0.08
DNA 344 0.56 223 0.16
Kvalue 0.66 0.09 0.89 0.06
Glu 0.61 0.16 0.46 0.06
Ser 0.54 0.16 0.36 0.04
His 0.79 0.14 057 0.16
Thr 0.31 0.08 0.22 0.03
Ala 3.02 047 2.37 0.14
Car + Tau 12.21 2.06 791 167
Ans 2.39 0.46 1.80 0.27
Tyr 0.35 0.09 0.24 0.04
Val 048 0.11 0.36 0.08
Met 0.25 0.07 0.18 0.05
Tle 0.30 0.07 0.22 0.05
Amino acides 10.88 1.76 881 0.52
CarTauAns 14.60 2.20 9.71 1.86
Amino + Peptide 2548 3.69 1852 2.34

Number of High and Low goup was 5.

Free amino acid : nmol/g WW, Sugar : ug/gWW
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Table 3 List of compounds that are significantly different between high and low favorable taste

Relative Area

Comparative Analysis

Compound name Low High Low vs High
Mean sd Mean sd Ratio p-value
Octanoylcarnitine 8.0E-04 25E-04 4.2E-04 1.6E-04 19 0.0093
Spermidine 3.1E-03 55E-04 2.3E-03 34E-04 1.3 0.0210
Glutathione(GSSG)_divalent 1.2E-02 1.9E-03 7.7E-03 34E-03 15 0.0241
XA0033 7.8E-04 1.9E-04 55E-04 1.3E-04 14 0.0278
Phosphorylcholine 7.3E-03 1.7E-03 5.3E-03 1.3E-03 14 0.0321
y ~Glu-Cys 6.1E-04 59E-05 40E-04 1.6E-04 15 0.0408
f-Ala-Lys 3.7E-03 1.3E-03 2.3E-03 1.2E-03 1.6 0.0497

ATPRHE Y H TIZIMP,

7 3 /B TlXCar + Tau

HIIZE L RoTHDY,

IS LEWATRENZ

WZoWT [ F LWK] TEMEX ) 2740 mn
DR STz,

[FE Lw) FIR] SIROF WO X &Ko 3y
AENT DGR, 160D AL G @ 9 BgEHIC
HEZENPHIEEN/20ETable 3IT/R L7272
ALEMTH DB, TD9HH, Octanoylearnitine,
Spermidine, Glutathione (GSSG)_divalent,
y -Glu-Cys® 5 2 D fL&W
(22w T, The Human Metabolome Database
IR B 75, FNOLOBERIIDTOEBY T
Hbo WIND [UFF L) TR 2 A

Phosphorylcholine,

or H13 @ Hign
° O Low
12
6 o
L14
o
af
R 2f
2
I3
&
L5 129
Qo o o
2 H27
L4 e
o H8
L]
ab
H15 H30
° .
L L L L L )
15 -10 5 0 10 15
PC1(39.7%)

Fig. 2 Plot of principal components (PC) 1 and 2 of
metabolome for high and low favorable taste beef
brand.

EDRFE LK BRWVIRIZBYES 5 2 L AVRIR S 7z,

Fig.2121%, 10O4-RWIZEHLTAS R Iy
A SRR E 20 G & U 7 R 50T oA R
ZRL7Z0 1 ERFICOVWTRSL E, HEKD
Z e AR D B |2 AR & ARl o
BT 575, BRELTEHLEDIESDONT
Who —F, 82 EESITOVTIEEO 1 EEAS
BRI EWEZ R LT A0k e L TidEdMK
L DIRNMEE o T2 H 1 BRSO K7 A
w22 W T H % &, Diethanolamine, myo-
Inositol 1-phosphate, myo-Inositol 3-phosphate,
Cystathionine, Glycerol, Hexanoic acid 7 & @ 1t
FHOTOARFRBEHNMEE 2o TWDA, Thb
DIFWOERFWERIEIAHTH S, LarL, &
2 B oW F R EO S L ER TR WS &
Xanthine, Cytidine, Isoglutamic acid,
Theobromine, Glutathione (GSSG)_divalent,
Phosphorylcholine, SpermidineZzs & X ¥ R 1 I 7
AEHT ORER, HEADRD 5725 >DLE
o 9 b Glutathione (GSSG)_divalent,
Phosphorylcholine, Spermidine 3K 7 fif 5 o L
M2y r7a3nTBY, F7y-Glu-CysldH¥
AMEAIRIZT V7 ST, £oT, H2E
BEI NS D5 DDLEWIT & o THET T S
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NHRTEEZEZLNS,

NS5 >DLEWONEREZ RS L,
Glutathione (GSSG)_divalent i3 J& 3% Al % & B
TI/BORBMIIHEET L, 0 FoRTH
Glutathione Y AV 7 4 F#EHFIZ L o TDO %
M o 72 B AL T @ Glutathione (GSSG) TH % o
GlutathionelZ, FMENTIHA: L7 iGTERREME R,
WAL & S LTI E &I L THET 575,
H 53 Bk & 1L E& 1t T Glutathione & 7% % o
Glutathione ® A BRI BB I1Z, AN D EZE L0
AL T B T+ — IV OFNLN T O BRES &
THIER, EHIT, kA RE - B - ZEY
B &M S HE L 2 e & R T A D D
5o M@ 7 IV & FF ¥ L ERALEL L &
FA roFIE, UIX U ISR o FMf R &
LCTHRZHICHwSL DY, - T, BILH
Glutathione (GSSG) 2% \» Z LT A RN D IR
PHEYVERLBVHRZEMLCTNE I LIRS
Lilbis,

¥ 72, Phosphorylcholineld 27V ¥ >, &1 ¥
&MU = AR, 7Y e a) SR AUHERE
Bomoa) v ey FI ) O Yoo
RO o) OB ETH Y, Y
R L 7 IV BORBFORBICHERTI2WETDH
%o NI o JFIE % T i Phosphorylcholine i FE A3
FRFTLZEPMOENT VS,

X 512, Spermidineld RV 7 I VG EN
L HEILEY T, MIAHOBIZRNAFR Y X 7 —
O THLHHEHZETT RNAKRY 25 —¥ 2 i
T HDICFIHENDLZ VDB, TUF= Y
S5HMKRT I D7 LY, Spermidine sk
ENb, RYT7 I VvOEBRNKIEIZEICD5
MRICHEOSTELTHICIIMHI ATV L
Vo L LIESSICHA§ 2 ALRRICIZR ) 7 3 U8
ZRICEEINTWD 2T TR AL, 2089 &#
MTIEARY 7 I AMHPWEFETH Y, £/, Ml

WLV FEICHIEB SN TWE 2 Ehn, K
7 2 VIidMiEREE S L O FofIEH OB TERER
HEERITYWEDO—DOTHLLEEZ LN TS,

512, y-Glu-Cysix, V¥ I ULV A
T A ¥ BRTF B4 L 7z Glutathione O i R f&
THh), FIVIIVR-VATA4 ) IT—EIZ
EoTIT NI IVEEL I ATA VS y-T V%
SWIVRATA VERBERIZED y-T vy INVY
AT A VHREREN, &5 IZGlutathione & K
FIZX o T ¥ v & Kb LGlutathione |2 28 ¥
ENb. & o T, y-Glu-Cys i Glutathione
(GSSG) _divalent & PI# 3 2{LFWEH EE 2 %,
LTAHT, aryE, HIK MR RRUE, IR
) FRD 5 AR TIIRE L WIRT, JERIRZZT
TIERL, BER-0H03) - Fiftk - &£ F 0 %
ERARIROELOREZ S L2k EZ 5T
Who, ZoasRKREEATAMEEL LTI
Glutathione 2841 & LT\ %, Glutathioneld, 3
DDT I BN LEALNTF P TERERL= V=
I EIELGENLM, AMIJAS o5,
CNHHEKREZE L SERVH 00, MOKDE
g, R, R 2D &L TRIREER RO LD
NTWb,

BEDEFM RO /NR N T A M TUFF LWnbike
BAH L 7:ALS I TH BIMP, ANV v+ 5
VU EDLERGE, THELW) FK] OF
RO X T Fa 37 2 oRR, filishe
LR OEE 15 L, wIhbAoME%
AL, 2N 5 @ T Spermidine & IMP,
Spermidine & Carnocine + Taurin & D FJIZIZZ 1
ZFh—-056 (P<010) &, —061 (P<005 o
HOMBBH SN T, KU T IvD—D
T & % Spermidine ® A F 22 YA BE AW & 22 DT
T F LWBREBET AIMPR AN ) v+ 5
Y Y OmAIH L TV BT REESE V.

Vb, AWFZETIE, FHOBRE (WS4 D
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) eHEMICH L LT, Mod s eEO
SRR Y TV OGRS A VT A b &
Ty, XAV T A N CTHIER 2RO HIS R
IZoWT, A¥XRa 37 AMeEire, FELlw
HICHE T 2 bW OmEL NS 2/ T
AARDACHHIRIE 2 MR ISR LT, EIRL 31
b BB LIET B 2 RA T2 T ORESR

50D A Y KU —APHEERIFEE LTHRES I
720 THSDALEWE O ERNTORREE L W &
DERE & SIS Z L TERLWEREE:
DOFHENIRE R T 2 LBV H DL EEZ b

4. 2 8

BEAMSHETHICOVTRENSI VT A N &
LS50 %247\, FROSERL S 5 iE %
WRTHLDTRT Y 7IVOMREN A Z R 32
ASENT & S U720 35BHD SR DR S, T
I BEMAREL, NAVTAMOIE LW
AR AR L L2 EIG A 21T, e L7z
BRI L DI E LWBRO RS S 3O % 5%
O, Ay Ra Iy AN 2175720 iFE LR

T EHl S M7z R MRICERii S 72 R K D,

IMP, Carnocine + Taurin 7z & D73 25w 2 &
HONERoTee XY RT3 7 AFNORER, Iif
FLVYI)ITHROBEVELEH W LD D
Octanoylcarnitine, Spermidine, Glutathione
(GSSG) _divalent, Phosphorylcholine , y -Glu-
CysD 5 2DLEW D TN HILEWITA X
L < R WWIRICEIE L T 2 W REPEDRIE S 7z,

X Wk
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The identification of myosin rod region involved in the solubilization under

the low ionic strength condition

BN

B

(IR

JiE R B AR A E AR

Toru Hayakawa

(Department of Animal and Food Hygiene, Obihiro University of Agriculture and Veterinary Medicine)

Meat is rich in high quality proteins containing all essential amino acids for human.
However, meat has not been utilized as a supplementary protein food to the extent of milk or
soybean products due to the low degree of solubility of meat proteins. If meat proteins could
be solubilized in a low ionic strength solution or water, meat could be used in various ways,
such as a liquid diet. Myosin, one of the major proteins in meat, is also insoluble in low and
physiological ionic strength solutions. We already have shown that myosin was solubilized in a
low ionic strength solution containing L-histidine and that structural change of rod region of
myosin was caused by solubilization. In this study, we tried identifying the detail region of
myosin rod involving the solubilization under the low ionic strength condition. Although the
surface hydrophobicity of 1700-1755 amino acids residue of myosin heavy chain, located in rod
region of myosin, was increased by solubilization, there was no difference in the surface
charges between solubilized protein in low ionic strength solution with L-histidine and that in
high ionic strength solutions. The 1700-1755 amino acids residue region of myosin rod could
not be involved in the solublization of myosin in a low ionic strength solution containing
L-histidine.

1. B :p)

ARIZLHET I/ BEEEICECREL Y v 8
7RI TH DD, 205 YT EORPATK
B & ORI E A8 L TR R R, —
Ji, EYRIRERICH L CIZ80% REDOERW ¥ ~
INTEDEIRT HE SNLD, HiREOH Y &
72O ERYE R & OBLUED S RO R IZBER
TRV, b L, BRSY Y82 B%2KD LI

WKL S E 5 2 L5 RE L g,
BWY X7 BORMHEDPSIERT 57213 T% <,
Wl BERNEGORELMFRFTE %,
CNETIZAWY ¥ 737 HOKE L2 il T3l
EANL OhdH B, Krishnamurthy 5 (355 %
K E AR (25-150mM) TOTHVZ# D)
Wg Z & TREERHE & > 28 7 B D90% L 1 % TR
TEZEHGE LAY, TtodIE 2 DN EETIEMIE
WiE s X HOKELEHHTE Lozl
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L, @EHAEEMNZ 252 & T80% L LD FEMEE
ERAHTENTELEHE LY, mETIE,
Takal 537 IV F = ¥ QUM & O A PRI HE %
(150-200 mM) 2BF 5 I ¥ v OB %N
FERLEHRIELTYSEY, T2, TtodDHUEIC
L2, WERHEY o 2 ORI L X
5121E, IV oM En EIE5 2 E0E
BWTHHILLREINTVDLY, ZKrlZIhET
2, IF T oKD LIEERERRICBIT S
BIREICOWTHEI L2225, 34 Y VHMT
FETELAHZES T E b ATV e ATl
WREHER (1mM) I LTHEmTs2 e (B
T, KAL) ZHLMILZY,

IFTVVRFELERSY VN TEHDO—DTH
D, 2AKROEHRE A KOEHEH O % AN wED S
YRTETH D, EEBHRMERIC BV TIE, £
DIFTTUREBEL, “Kn7 45 A2 N EE
NLZESGKRELTHEEL TS, 72, ATPO
GRET 7T EOMESE D KT Z L TH
WEHFEEELEELA LTS, I+ Y Y0 K
W7 47X Y M ORI R EHTH
BH, FEHHI I+ ¥ v oEAKRIEKICB W TIZ
Z ORI EE X H 2 H o TnD 2 EATUR
IBENTWDE Y, 33T VOKBILIZBNTD,
IFVURE (L-2a3t v v, BT, LMM) ©
WEIEZALD D> T B Z L # LN L7228,
P e AR L I A O E ETH S, AT
X, IA T ORI EYISPICT A L R
Hrye L, KEEBRICEELTWwa 34T V8
FRFEIR DR & iAo

2. 7 &

2.1 LMM7 527 x>~ b OfEH#
LMM 7 5 7 * ¥ b OE#IZ1X, Profinity

tTM

eXact™ Protein Purification System (Bio-Rad)

EHW2, LMM7 9 7 X ¥ M, HEKGH I+

Table 1. List of PCR primers used in this study.

Primer Sequgnce Rg]sltzr;crnﬁgn
#759 5-tttgaattcCT Aattgegggcttectgg—3' EcoRI
#761 5-tttgaattcCT Acttcagggcecagetge-3' EcoRI
#763 5-tttaattcCTAtctaagaatgttcttgagatc-3' EcoRI

#765 5-tttgaattcCTActtgttgactgtgactctge-3' EcoRI

#815 5A'7Atth§§|gctttgACAGAGCGCTCGAGAA HindIII
#816 Z —(;[tAt%(%Eg[tgACTGAAGAGAAGGCCA HindITI
#817 SAI_GtXngEéthGGCAAGAAGCAAATTC HindIII
#818 EAE;t:L:tgzliagcttthTCCAGGATCTGGTGG HindIII
LMM
>
/ \
1700 1924
1755
1700-1755
1756 1811
1756-1811
1813 1868
1813-1868
1869
1869-1924

Fig. 1 Diagram of myosin heavy chain constructs.These
constructs were expressed in E. coli. Construct
1700-1755 was expressed with promers #759 and
#815, 1756-1811 was expressed with primers #761
and #816, 1813-1868 was expressed with primers
#763 and #817, and 1869-1924 was expressed with
primers #765 and #818. Construct 1700-1755 was
only examined in this study.

YUEHH1C (NM_001113709) Zd &1, 73
J BEFEIE1700% H A 51924% H £ T2 U45HE$ %
X 9 F L7 (Table 1, Fig. 1), & L 7-
LMM7 527 x> &, 06MKCl, 5mMY ~
FRAT, pH 7.2%° 5 72 2 BMTAMES 0 L TEMT L,
INEXEE Lz, SOLMMY7 527 X 2 + %,
1mMKClL, 5mMbE AF T ¥ H 57 5B
LCENML, TNEKRBILLMMY 77 A2 v b L
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L7e 518, CRAF I UVRMORER D729
12, 06 MKCl, 5mMt ZAF I U h 55BN
AR L CEMT LAZLMM 7 5 7 2 & b b i
L7z

2.2 FmEoKYE

LMM 7 5 7 A ¥ b ® KB ARYE R 52 1%
Guerrieri & D e - 72 LMM 7 5 7 4 ¥
F@W%MM;32mM7:U/+7&vyxw

% (ANS) #HW20 ulZz iz, X <RE.

FHi Tl MG S 728, Bk 380 nm,
HOGI A5 nm 2 B 2 HOGME % 56 H000
BEEE (FP-6200, HAZMG) THlE L, FKImBEAK
P& L7z

2.3 #4714 7-PAGE

A T4 J-PAGEWX, 4% KV 77U NT 3
F7v (EAN=292:08) %k vic, 10%
RUTZ7)NVT I RFV (RE R %4085 v
WCHW, BB VIE, 01% 27 <Y —7Y
V7 Y M7V —R-250WTHAL, 5% XY
J = V-FERRIE TR L 72,

3. BREBER
TrZohFTllIdrvoRnexFryregd
AR R S ER T A 2R LY, KE

(LA TFIZBWT I 3 ¥ v RIS 2 AL
PERETWLIELHLENIILEY, 22T, K
WFgeTid, KIBALOBRITREEZ LA & T2 )2
A RE L, KBEBREWHL 2T LI L
HWE L7, 9, SRR Enzo

B C R Im2505% 5 s % 78 L
XD BRERY NI H (LMM7 57 X )
OIVEBEAT 5 720 T ORHE, 1700-17557 X / B
BRI AL L 72 LMM 7 9 7 A~ MEsHE D
%, R LI ENTELD, MOLMM7 5
AV MIBRIC T aHaEs B ond, DI
DFEBIMET D EDNTELRDPoT2, Filch o &

i, IA TV VR

b C RGN 1869-1894 7 3/ W 5% 2k fH Ik
LMM7 97 4 Y M F o572 BN ERTE R
MNolze TOENDS, UBEOERIIZI ATV
FEEB D 1700-1755 7 I 7 MR bk L sH I % B L 72
LMM7 5 7 * ~ b &, izt

IV UVRERIE, ZIEEIChD, ZADa
ANy TADKEE DL TA N R I IVEEENL S
NTWaLY, Z0aAf )V Faf VIEEDIEEIZI

MR L OBKEGVEMTH Y, LoTH
Yo7 BRERENTBICEAL S NS T X BRIZBIUK
TI/BTHDLILDVE VWY, 22T, LMM
777 A ORI X B R EBUKEDZE
b2 isZ &T, MEEILOIRIEE Lz BUKME
ZWTAELTu— 7L LTANSZ W, K
BALSME T CLMM 7 5 7 A ¥ b ERB S, il
R 380 nm 2 BT % 9B 475 nm T o HE
A IE L7z, TR, mRELETTIX
CAF YV OFEICLBHEREOEIR S
o728, KBEAALEHETTOLMMY 57 X 7 b
TIE L D mVEEs s, KRR T Tl
LMM7 7" & ¥ b o3& O BOKEA R L T
WL ZERGhotz (Fig.2)e 2%, 2oz
LiE, I T Y D1700-17557 I FRER LIS
BOWTKRELICE D HEEZAEPAE L TwDE 2 L%

L TWb,

IF VY OEARIEEICIE, RBEFESNOEER
MEAEAPKECHEG L TwELEINTVSE ),
I T UARIBILT B DI AR O OB
PLETH Y, EEERDSHEET 572012135 ~
N7 G TR OB OB LEIIR LS
Yo FIT, RBFLLZZLMM 7 57 2 ¥ hD K
WEM DEALE & A 7 4 7-PAGEIZ & 0 Mk
L7z ZORER, KEILFRMHETOLMM 7 7 7 2
M, ESHERETBICeZAF Y Vet ETE
BETICBIFAHALMM Y7 527 2~ b EBBEICE
WHERWI LHTREN, ZOREHHEIZEWTIX
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100 r
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Fluorescence intensity

0 1 1 J
1mMKCI5mMHis 06MKCI 0.6 MKCI5mM His

Fig. 2 Surface hydrophobicity of construct 1700-1755 in a
low ionic strength solution containing L-histidine.
The fluorescence intensity of ANS-construct complex
was obtained with a spectrofluorophotometer.
Excitation and emission wavelength were 380 nm
and 475 nm, respectively.
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Fig. 3 Native-PAGE pattern of construct 1700-1755 in a
low ionic strength solution containing L-histidine.
Lane 1 :
5mM L-histidine; lane 2 : construct in a solution of
0.6M KCI ; lane 3 : construct in a solution of 0.6M
KCl and 5mM L-histidine.
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Influence of heme-iron supplement derived from animal production

absorption on the athlete of growth phase

oo k1 E
CRIF 40-F K2 REHE AR AL 7 R R 2 R — 7 K827

il

Yoshiko Sakamoto and Yutaka Yoshikawa

(Department of Health, Sports and Nutrition, Kobe Women's University)

Athletes of growth phase need a meal required for physical growth and an increase in the

meal for the amount of physical exertion. However, experience of the players about the energy

intake or nutrients were very subtlety. Moreover, appropriate intake of nutrients such as

vitamins and minerals for the athletes of growth phase are not shown in the dietary reference

intakes for Japanese. In this study, we checked the meal content, the hemoglobin values in the

blood, and body constitution of the athlete of growth phase. And, we confirm the effect of

heme-iron supplement derived from animal production on the hemoglobin values in the blood

or sensation of weariness obtained from the Profile of Mood States (POMS) test.
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Table 2 The energy consumtion, energy intake, and nutritional intake of the target person

Energy Energy Protei " . . X
. + an Fat Carbohydrate Potassium Calcium Magnesium  Phosphorus Iron Zinc Copper
no:Mme:o: ﬁmwww (g) (g) (g) (mg) (mg) mg) (mg) (mg) (mg) (mg)
M@%mv 2887345  2740+781 1022+332 858%263 37901276 3152+1460 638+384 314+138 1439 +506 104+7.1 12.7+5,0 1.62+091
mMou:w% 2949+240  2690+631 104.1+193 87.8+243 3606+1123 3086+863  543+192 299+79 1443 £ 307 98+30 13.2+37 144047
Reference 3100 3100 116.2 86.1 465.0 2700 800 350 1200 95 13.0 0.90
Selenium VitaminA  VitaminD  VitaminE VitaminK VitaminBl ~ VitaminB2 Niacin VitaminB6  VitaminB12  Folic acid VitaminC
(mg) (ug) (ug) (mg) (ug) (mg) (mg) (mg) (mg) (ug) (ug) (mg)
mﬁvuc%mv 89+33 630+ 935 75+ 81+44 289+407 154+£063 163+090 ~4188+1544  1.72+0.84 94+108 378 £222 152+94
*
ﬂoncwmv 89+19 573+515 94+64 80+25 221+138 1.60+047 157+049 | 4564+823 1.79+0.49 8676 348+ 154 133+89
Reference 35 900 45 8.0 80 1.50 1.70 16.00 140 24 240 100
* 1 P<0.05

Value are represent the mean = SD.

Table 1 The blood hemoglobin (HGB) concentration and physical situation of the target person

* 1 P<005 **:P<001, NS: not significant

Values are represent the mean = SD.

HGB (g/dl) Height (cm) Body weight (kg) Intracellular water concent (1) | Extracellular water concent (1)
pre post P pre post P pre post pre post P pre post P
ﬂmm% 144+12 15013 % |1705%57 1705+57 NS | 57.8+92 60173 243+26 244+26 NS | 14224 14415 NS
MWWMW 14410 14712 NS |1716+61 171.0+56 NS 598+74  60.7+74 247+26  249%25 NS 145+15 14514 NS
Skeletal muscle mass (kg) Amount of body fat (kg) BMI Body fat percentage (%)
pre post P pre post P pre post pre post P
ﬂmw% 205+37 293+38 NS | 68%50  82%29 * 200+22 20717 10331 12140 k%
Mmm% 30234 29249 NS | 6423  75%26 k% | 203x17 207=L17 104+28 11728 %%
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Table 4 The nutritional intake of the target person

Energy Eneray i . . . .
. y intake Proteign Fat Carbohydrate Potassium Calcium Magnesium Phosphorus Iron Zinc Copper
noswmm_;uv:o: kcal) (g) (g) (g) (mg) (mg mg) (mg) (mg) (mg) (mg)
groupla ﬁq: =312 ﬁgﬁgm ﬁwili ﬁod&g ﬁswww 1530 ﬂ&ﬁ 1895 Tmfﬁ ﬁaﬁ 184 ﬁ@_mﬁ@cm.m ﬁmmu 108 ﬁﬁéw ﬁ‘wﬁ 138
* * k| k| ek k| ek k| ek ek *¥| k)
mﬂmmww 2962 + 334 2416 %430 89.3+187 765+19.0 330.0+74.7 2581 + 688 514+ 256 262+ 66 1234.6 2727 82+29 0.6=2, @ 1.31%0.30
ek **ﬁ ek **ﬁ ek **ﬁ ek **ﬁ ek **ﬁ ek L Y ﬁ ek **ﬁ ol ﬁ ek **ﬁ ﬁ
grouza 2931230 3323392 1225+132 1048215 4694=1015 3922636 728+57 37959 177051617 11933 6.1+28 191049
mﬁmﬂw 2852+ 563 2630 %759 1015+256 86.0+26.8 355.2+120.7 3028 =967 533+210 293+90 14080 = 3885 96+32 129+41 1.42+050
Reference 3100 3100 116.2 86.1 465.0 2700 800 350 1200 95 130 0.90
Selenium VitaminA VitaminD VitaminE VitaminK VitaminB1 VitaminB2 Niacin VitaminB6 VitaminB12 Folic acid VitaminC
(mg ug) (ug mg) (ug) (mg) (mg (mg) (mg) (ug) (ug) (mg)
groupla ﬁ 1241 ﬁomm +1628 8237 9030 497706 203076 239125 55291988 250106 147161 558+303 235+ 112
- o % * ﬁ **ﬁ **ﬁ **ﬁ **ﬁ T ﬁ **ﬁ ﬁ
mﬁsw_mm% 80+24 434+189 72+62 T7+48 200+78 1.33+044 1.31+042 36.13+8.22 139+042 71+66 301113 116 +56
n= & ¥ & £ * ﬁ ek ... ﬁ ok **ﬁ Kk * ﬁ T ok ﬁ ﬁ
ﬁﬁﬁ%w 100 +26 886+ 774 109%53 98=17 303143 1.85%0.29 1.89%0.23 5241+7.16 204=042 128118 ﬁ 467 +148 ﬁ 194=116
ﬂowmvww 87422 592 +501 93+62 78=27 221+135 156052 153%054 44511086 175054 89=74 5+155 134=87
Reference 35 900 45 80 80 150 170 16.00 140 24 240 100

T 1 P<010, * : P<005 3% :P<00l
Value are represent the mean + SD.
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Fig. 1 The change of Fvalue in the target person
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Studies on relationship between meat intake level and the composition of

blood amino acids, fatty acids, atherogenic lipoproteins and/or thrombotic

factors in patients with coronary heart diseases
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Shinji Koba!, Yuuya Yokota!, Youichi Kobayashi!, Tetsuya Takao?,
Katsuyuki Nakajima® and Akikazu Takada*

(1Showa University School of Medicine, 2Showa Women's University,

3Gunma University, 4Hamamatsu University School of Medicine)

Background: Dietary information immediately before onset of acute coronary syndrome
(ACS) remains to be limitted. We reported some essential amino acids were changed in
patients with ACS and diet might play an important role in metabolic disorder in
atherosclerosis last year. The aim of the present study is to compare amino acids and fatty
acids between ACS patients and healthy men. In addition, we evaluate how dietary pattern
affects amino acid and/or fatty acid compositions.

Methods and Results: The blood samples on admission of ACS in 161 male and 61 female
patients were compared with those in 50 age-matched healthy men. Diet immediately before
onset of ACS was assessed using self-administered diet history questionnaire (DHQL) .
Plasma fatty acids were measured using gas-chromatography and plasma amino acids were by
Liquid Chromatograph Mass Spectometer. Compared with control men, both male and female
patients with ACS had significantly higher levels of phenylalanine and glutamic acid, and
significantly lower levels of essential amino acids, histidine, tryptophan, lysine, glutamine, and
arginine, while total protein, total amino acids, LDL-cholesterol, and non-HDL-cholesterol were
comparable among the 3 groups. Plasma levels of arachidonic acid, eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) were significantly lower in male patients with ACS.
ACS male patients took significantly more dietary fat and carbohydrate despite similar total
energy intake compared with the control. Plasma concentration of tryptophan was somewhat
negatively related with dietary intake of fat, animal fat, animal protein, and estimated
tryptophan levels. Plasma concentration of EPA and DHA significantly correlated with fish,
seaweeds, and omega-3 unsaturated fatty acid intake.

Conclusion: These suggest that some amino acids and fatty acids regulate key metabolic
pathways, and disturbance of amino acid metabolism may play an important role in onset of

ACS. Further studies are required to evaluate in larger number of patients.
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LAF Y M)REAIVATE—)V) LOREE
MET L72o ACSHEI2IA (BH101AN) okt
RRTIE, BWEOEBEME LB L, taurine,
asparatic acid, glutamic acid, alanine, cysteine,
phenylalanine, f -alanine, ornitine 2% & fiti T,
asparagine, glutamine, tryptophan, arginine 7% &
HTH - 720 FFITHER I TldtryptophanA® & )
iz /R L7z MY T b7 7 JdEAE, REIC
ZLEFEN, TORMICEE 2 &AOEIA LD
WREEE E R 720 SRR, TORRICELT,
SHOICEEREMP L THEEL, HREATORR
EHB U720 £72ACSHAERT 1 # H M o A
ZiAL, ABROMAIRE - 7 3 /By H~D
WEETMTAZ L xHIWE L7,

2./ &

ACSIZ & & AR HIRIM 2 FRAC L, IfiLih &
IM4E % 53-8l U720 ER O BRIEE 4 5371 % 7 A 27
u< 7574 =T, 73 /M3 E A
rua< b7 77 4 —EESHEFCHE L7z, iiE
Loy MY REHRaL A5 — ) (RLP-C)
BT, LDLI L A5 u—) (LDL-C)
EAREY =7 AETHE L7z Non-HDLZ L A
70—V (non-HDL-C) ¥ IV AT T — )b
SHDLI L A7 u—)V (HDL-C) %5l CTHIH
L7z HERARIRMAME B R (eGFR) (&P T OHfEH
A THH L720 eGFR=0.741 X 175X Age "% x JfiL

Wo7L7F=r (Cr)™x 1 (KHWHEITIH0.742) 0

FHHENURI S B RS R 5 - self-
administered diet history questionnaire (DHQL)
ALY ACSAKEEEIZ, FEIEmT 1+ HIH
DEFNEFELZEL T 5\, AWEIUHE R A&
HICRA L7z AR OMITIZDHQY K — b
v % — (http://www.ebnjapan.org/) TE i L
7oo MEERBIVENE, FRIMAT 1 o H o &R 2 FA
L7z

HHFEBVEIHA L RFET, K774 7 TH
B U720 BEAEIEE, RRIEIE S L OVBRJHE 0 70 o iR
BEBINZ D T2A3, 2ZEIRF IS A3 126mg/dIDL I
DFERIFDFENDHIBH L7z 3 A& BRAEL725% D 50
BlZzarybha—VEEE L,

FRRTARAT IXMERE T (control men) , ACSH %
BE (ACSmen), ZHHEFE (ACS women) @
3WACH, BENILE X WA (ANOVA)
T, TMIL# X Tucky post hoc test THT o 726
Pelife B L 07 IV BompiRE L BRNE L O
BA#E, SpearmanDNARAARE TN L7z, &b,
FIRAL I DARET T I, PRI |28 TR T PR 541
9 EAEY ) B

3. BREEE

3.1 BERE®

ACSHEHE212 N\ & fEERE Y 50 A O 5t % Table 1
2R3 o ACSHEE D% AL, 40 % 25 K
MEPEEE L, 20% DB COMEZE R B IR AT FF
B OMELH L Twize ACSHMED 8 & %
P 3 BNE M AE R ENTBHEZ 2T TV i2ds, &0
TN U720 ACSHIPE 9 B, ACSZE 2 BlILBR
MRS n - 3 REAMAFLARIIRIE 2 A L CTw
72

3.2 NREMK D K

FRMBEN DB L O EORAMR 2
Table 2 12773, ACSEAIZH L L MET VT
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Table 1 Clinical characteristic

Control men ACS men ACS women
Number 50 161 51
Age 61.7+10.0 66.3+135 778+85
BMI 246+34 240+42 215+35
Hypertension 0 101 40
Diabetes (Insulin therapy) 0 40 (6) 19 (4)
Prior stroke 0 14 5
Hemodialysis 0 8 3
Prior malignancy 0 12 8
Prior coronary revascularization 0 29 9
Prior myocardial infarction 0 21 5
Smoking Former/Current 0/0 56/77 5/7
Calcium channel blocker 0 42 19
ACE-inhibitor 0 7 0
Angiotensin receptor I blocker 0 39 22
Beta-blocker 0 19 3
Anti-platelet agent (Dual) 0 37 (16) 9 (5)
Anti-coagulant agent 0 4 1
Lipid-lowering agent (EPA or EPA/DHA) 0 42 (9) 10 (2)
Table 2 Blood chemistry
Data expressed as mean * SD. The number in parenthesis expresses actual number of measured cases. Non-HDL-C = non-HDL-
cholesterol, LDL-C = LDL-cholesterol, HDL-C = HDL-cholesterol, RLP-C = remnant-like lipoprotein-cholesterol, eGFR = estimate of
glomerular filtration rate, DHLA = dihomogamma-linolenic acid, AA = arachidonic acid, EPA = eicosapentaenoic acid, DHA =
docosahexaenoic acid, #p<0.05, ##p<001, ###p<0.001 by ANOVA. *p<0.05 vs Healthy men by Tukey post hoc test
Control men ACS men ACS women
Number 50 161 51
Total protein, g/dl 73+0.3 (26) 7107 71+09
Albumine, g/dl### 4702 (26) 41+05* 38+06* §
Total bilirubin, mg/dl# 06+03 (26) 08+04 09=+05*
BUN, mg/dl# 14.0+25 (26) 205+129* 231+122%*
Creatinine, mg/dl 09+01 (26) 14+19 11+13
eGFR, ml/min/1.73m? # 710+114 (26) 62.0+249 55.7+24.0*
Non-HDL-C, mg/dl 1482+334 141.9+40.1 141.7+425
LDL-C, mg/dl 1234+29.2 1195+ 364 117.1+380
HDL-C, mg/dl 59.9+149 441+105* 469+122*
RLP-C, mg/dl 74+90 58+46 52+38
DHLA, ug/ml 36.7+105 38.3+14.0 348+137
AA, ug/ml# 2058 £48.7 179.2+499* 182.1+50.1
EPA, ug/ml## 82.7+46.3 62.1 +44.5* 72.7+52.8
DHA, ug/ml### 154.7+52.8 121.7 +44.9* 141.8+60.3§
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Table 3 Comparison of plasma amino acids between control and ACS

Data are expressed as mean+SD. #p<0.05, ##p<0.01, ###p<0.001 by ANOVA.

*p<0.05 vs Healthy men by Tukey post hoc test

Control men ACS men ACS women
Number 50 161 51
Total amino acids, nmol/ml 2872.1 +236.4 2895.0 +492.7 2895.1 =704.2
Essential amino acids, nmol/ml## 9848 +98.5 904.4+172.8* 885.9+220.2*
Threonine, nmol/ml 131.0+26.9 176.5+242.2 189.9+233.0
Valine, nmol/ml 232.3+320 218.3+66.3 2015*681
Methionine, nmol/ml 27548 264+294 30.7+374
Isoleucine, nmol/ml 672+126 87.4+100.7 101.0+161.8
Leucine, nmol/ml 131.6 =185 153.3£129.6 164.1+152.3
Phenylalanine, nmol/ml## 62.5+88 685189 76.7+289* §
Histidine, nmol/ml## 815*8.6 726+17.7* 721+233*
Tryptophan, nmol/ml### 59.2+91 403+11.2* 375+11.7*
Lysine, nmol/ml### 1919265 162.1 +354* 164.5+50.5*
Non-essential amino acids, nmol/ml 1887.3+188.3 1990.6 = 3784 2008.9 + 5286
Aspartic acid, nmol/ml# 36+07 259.5+838.6 403.8+£9274%*
Serine, nmol/ml 1024+17.0 130.7 +104.9 137.0+92.0
Asparagine, nmol/ml## 46.0£6.0 388+155* 36.4+£202*
Glutamic acid, nmol/ml### 508+17.8 104.0 =58.6* 91.8+58.1*
Glutamine, nmol/ml### 559.1 £58.5 453.1+169.6* 453.1£226.3*
Proline, nmol/ml 174.0+59.3 184.0+9538 157.8 +67.2
Glycine, nmol/ml 2035+28.6 186.3 +55.6 1853 +71.8
Alanine, nmol/ml 396.3+82.6 4055+182.2 392.9+258.6
Cysteine, nmol/ml 224+65 37.1+106.3 55.3+159.2
Thyrosine, nmol/ml 67.1+123 61.3+16.7 639+256
Arginine, nmol/ml### 86.5+20.4 479 +227* 478+304*
IUBEREICEL, ACSKHETHREY VE v A ACSEETIX, Bhed, LWHT I/ BRE

HEIIEMETH - 72. Non-HDL-C, LDL-CiZ A
EFETHo7ens, ACSEH TIFZMERERRIMIZ D M
573, HDL-CH & OURLP-CAE FIKAETH -
72 dihomogamma-linolenic acid (DHLA)
& T H o 72 A, arachidonic acid (AA) ,
eicosapentaenoic acid (EPA) & docosahexaenoic
acid (DHA) (ZACSH M CHREER M ICH LA R
WAKfETH - 72

3.3 T3/ BRIREOHIEK

MAE 7 3 7 FRIE B L % Table 3 1278 § o

CAFT Y, MUT Ty, )Y URNAEIMK
HTHholze 7o=—NVT7 5= VIFACSKHT
ARICEMETH > 720 FFLHT I 7 BRI X 4
THo7n, ACSEBZTHELZREL I VY I VR
PHEBEIWZEMET, TANSEY, FVy3IV, T
VXU HPEEIMETH > 720 WESE, ARIFZED)
BT, Fvy I VRASRACLDL & IEAB &R L7z
SR L, FVY I VEES, IRERE LW
LA PLAZRERT L ZEMEINTVREY,
SHORF TS, ZV¥ I VBPEFE L HACS

/111
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BECTEIIREEZR L7,

3.4 HEFNEOHE

EFEFH S0 & ACSHE#27 A TDHQL % i T
E 72, BHBENE OGN IZACSEE O~
RINTE oo AFEINT AL F—&, EHENE
NEWGHEICE, R HER IR O B A % Table
4128 T MIANF—HINREIFFETH - 7
A3, ACSHMEEH TIRIIEIIE & kKL IEIL
EPARICRETH o 720

3.5 BEMERLLZT I HBIRE L SHNE

& DB

ACSHEA THRBERME L ) BRMETH > 7204
TI/BOCAFT Y, N)T V772,
LEBICEBHETho 7= VT I
TL2HEFNEL O ZTable 51277, & AF

VR

T IRIERR B X ORI ERE & A S
BMEZE, MU b7 7 VEER RTERE
ByvEmiE, BMEA B X OHEEEICN ) T
Ty VIRELARGAMBERL, YT b
7 7 Y OUHREEAS, IRIERNGE, BTkl
YR B L ORI ) 7 7 7 Vi

HERAMBEERLZZED2L, ZORKFEE L
T, BEAOAR LD S, 73 BROAHEE
BEZbNTz, BURIEFOZX PLATTIE, b
VT 776X XL UREASRH, O b
ZUDKET B, AFT T v EORER
B OREAEMT 5%, YT T 7 v
PEACH R SEIRBICB W CIEFICEERT I /B
LWz b, NUT LT 7 ORHRE ORI AL
WTHbo

Table 4 Comparison of dietary pattern between control and ACS.

Mean=SD. #p<0.05, ##p<0.01l by ANOVA. *p<0.05 vs Healthy men by Tukey post hoc test

Control men ACS men ACS women
Number 50 22 5
Total energy intake, kcal 2115.3+436.1 2054.8 +496.6 1932.8 +852.9
Protein intake, g 672+279 66.1 £18.7 718+376
Fat intake, g# 495+214 66.1 £18.7* 718+376
Carbohydrate intake, g ## 197.6+86.7 2747+ 86.7* 2329+85.6
Table 5 Spearman’s correlation between plasma amino acid concentration and dietary intake

Phenylalanine Histidine Tryptophan Lysine
Fat intake (g) -0.088 (70) =0.349** (70) —-0.263* (63) -0.109 (63)
Carbohydrate intake (g) 0.097 (70) —0.371** (70) -0.231 (63) -0.163 (63)
Animal protein —-0.376 (20) -0.277 (20) -0.657* (13) 0.132 (13)
Animal fat 0.144 (20) 0.096 (20) —-0.713** (13) 0032 (13)
Seaweeds 0408 (20) 0450* (20) -0.222 (13) 0190 (13)
Diary product -0.101 (20) -0.080 (20) —-0.702** (13) 0.192 (13)
Dietary phenylalanine -0417 (20) -0.269 (20) -0627* (13) -0.181 (13)
Dietary Histidine —-0417 (20) -0.292 (20) -0484 (13) -0.077 (13)
Dietary tryptophan —-0.408 (20) -0.278 (20) -0.638* (13) -0.176 (13)
Dietary Lysine —-0.344 (20) -0.245 (20) -0.622* (13) -0.027 (13)

The number in parenthesis expresses actual number of measured cases.*p<<0.05, **p<0.01, ***p<0.001
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Table 6 Spearman's correlation between plasma fatty acid and dietary intake

The number in parenthesis expresses actual number of measured cases.

*p<005, **p<001, 45***p<0.001

Plasma AA Plasma EPA Plasma DHA
Fat intake (g) 0.276* (77) 0.020 (77) 0.012 (77)
Toal fatty acid intake (g) 0457* (27) -0.196 (27) -0.100 (27)
Monounsaturated fatty acid (g) 0513** (27) -0418 (27) -0.067 (27)
Polyunsaturated fatty acid (g) 0.446* (27) -0112 (27) -0.004 (27)
Polyunsaturated fatty acid (n-3) (g) 0223 (27) 0.163 (27) 0.144 (27)
Polyunsaturated fatty acid (n-6) (g) 0.487* (27) -0.140 (27) -0.002 (27)
Plant oil (g) 0515%* (27) 0.127 (27) -0.151 (27)
Seaweed (g) —-0.346 (27) 0490%* (27) 0.555%* (27)
Fish (g) -0.277 (27) 0.543* (27) 0.460* (27)
Meat (g) 0.409* (27) 0.047 (27) 0.001 (27)
Egg () 0436* (27) -0.138 (27) 0017 (27)
C181 (g) 0.530%* (27) -0.192 (27) —-0.085 (27)
C182 (n6) (g) 0499%* (27) —-0.138 (27) 0011 (27)
C183 (n-3) (g) 0.443* (27) -0.092 (27) -0.021 (27)
C184 (n-3) (g) -0.395* (27) 0.625%** (27) 0412* (27)
C202 (n-6) (g) 0.425* (27) 0.034 (27) 0.054 (27)
C20:4 (n-3) (g) -0.350 (27) 0.639%** (27) 0.423* (27)
C205 (n-3) EPA (g) -0400* (27) 0.634%** (27) 0.458* (27)
C225 (n-3) (g) -0214 (27) 0.539** (27) 0.340 (27)
C22:6 (n-3) DHA (g) -0.252 (27) 0.578** (27) 0.431* (27)
C24:1 (g) -0.203 (27) 0.480* (27) 0292 (27)

3.6 FEMHZIRLIRIIRRRE L AHNE L
2] :pus

HHENLD M EZ/RL7ZZAA EPAB L O
DHA & B9 5 HFNE 2GS L, Table 6 1271
To AMGRIGIIE, ARAIRIIRE, 12
n -6 RA AN E & A B2 IEHBE 2R L7,
EPA L DHA RSV, HiEBERE X O n - 3 RN
B D e IR & A B2 IEMAHB 2R L7zo ACS
BHETRMEZ THRE LEEFPAR LTS
REPEAVRIR S 720

4. 2 8

SMEEIERRE (ACS) BH LS o
WE B L ML IR, 7 3/ MRiREE 2 L

L7z. ACSEHTIX, MBI AN F—5L[FH
HTho 72N, |iB L O RAKYEIE %
ol

MeIGEE MK T 1k, DHLAW%TH - 7228,
AA, EPA X DHAIZACSH M CREFERMEICH LA
BB THo70 73/ BRIRIETIE, Bied
ACSHH T, WHET I JBIEE, vAFY Y,
FIZ 77y, VY UHEBICRIETSH - 720
T == VT7 7= VIFACSEETHEICHMET
Hotzo FVHT I BIREIIFETH > 7285,
ACSHEETHZEDL VY I VERDA I HE
T, TANRGEX Y, FVF IV, TP
FIRETH o720 DHQLOGHTIZE ), B AF
D VR IRIHERRE B L O R AL IR & A
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BMBEE, MU T N7 7 VR, RTHEEGE,
By rEmE, BWEA B L OHEEEIN Y 7 b
77 VIRELAESAMBER L. AAZRN
Wik, AEFBRIIME R, 4512 n- 6 RAMRINR
itk & BRI %R L7z, EPALDHAIZ
AR, WEHUE B X O n - 3 RGN O HE 2 I
mEABERIEMBEEZRLZ, LEX D, ACSH
BTHMEEZ FRE LEAFEIAL LT B HE
PATRE S iz,

ACSHERERT F 72X FEAEIRFIZ, 7 3 7 BRAHA®
RS, BIIRELERME ) REAIEELY T
T EAURIR S NIz, BEHENE OB A % Hkifi L
E SR HIMAEDLETH 5,

X Wk
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Molecular function analysis of lipid metabolism induced by porcine liver

powder

WA 7 0
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Yoshiharu Okamoto

(Faculty of Agriculture, Tottori University)

We examined effects of degradation product from porcine liver (Liver Hi ®) on gene

expression related to lipid metabolism in HepG2 cells using real time PCR. In addition, we

investigated liver function improvement effect of Liver Hi® on animals with liver diseases. In

gene analysis, it was found that Liver Hi ® enhanced LDL receptor (LDLR) gene. In half of

cases with liver diseases, the levels of liver enzymes in the blood were decreased when Liver

Hi® was administered. These data suggest that Liver Hi® has a potency as a new functional

food.

1. H 9

[20114F AR v 7 BLIC (A6 3 18 99 B 1 H
B ] Ck B e, B mPRER - ma
L A 71 — )V IILIE 55 O i B S5 (AR 4 SEE IR
WZHDHIEIRENTVE Yy HTHNEIREE
oML, 27 R) v 7y Fa—20EN
LENTHY, \BilE, PREREE SIIESo
AEEER AT SR IREREREZ SRS
% L BIIRMAL O b tEd e £ 245, HARANOWE
X, DR EOMB I L AFa— U HiZF R
FERL AL, PHRIAESMEZRTHRL W E
BN TWb, Lo T, BRAOEE, it
Pelifiiz T2 2 &k, BoldE, O, RN
Hi 7 EOBIIRBEALIER B %2 FFi$ 5 720 12FFH 1S
BETHLEEZDBND,

FF 51, LTS L N—3 & — Okiet: %
ARG, BICEELEZONDL YRS V87
B O WD AR AT 22 2 %
oSN Lze TOZEXD, Ry ¥ —I13RE
RBYERN RIS S N B AL R BRietE AL i B
ThHWRENREE 720 E512, ERPiAfN
ETFNVE AV CRISY 57— ORI 2 MEGE L 72
fid, Yy ¥ —OERIZL > TLDLI VAT
O — )V OWA, FFETORIEHRD B X 026
P - BRIV O WA DHERR S 7z

AWZETIE, KL x—s% 5 — (LI3N—Hi) |
DOIRERB L ER R E L0 BT 5720,
in vitroFEER T TOHepG 2 & b I O 7 A
WHEE IR T ORBEE ) 7V ¥ £ APCRICTHE
AL, BETLAVICBT MR 2 BETL
720 F 72 FARSSAE TS R BB & F VTR RE
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LERN R T
2./ &k

2.1 in vitroFEBR GEBLEAR T-H#AT)
HepG 2 M (25x10°f6) #Z12X~4 7w
WZHEREL, 2 HIE10%FCS% & trDEME;
TR %, 10%BSA% L DMEMD & (R
WP B XU, AFEH (10%BSA%Z & &
DMEM) 20.75mM* L 4 Y (X L 4 V%)
FE3F LA UM+ LN—H (KRIEE20mg/
m,vﬂ—mﬁ)%ﬁMLt%m ZHL, &
22 QMR EHiT 720 BBRNA Total Quick
Gene RNA cultured cell kit S (& 4+ 7 1 WV A #
Nath) ZHWTEHIILL, 82 cDNA G KX
Prime Script RT reagent Kit (% % /54 F#
4 BHWTEK L2
V)7V A LART-PCRITF HZHE- THrvy, H
BT OB EI1Z, GAPDHIZX Y % Mxt3s3
mTEL, RUHHEL100& L7z (n=3),
2.2 BRI BB T 2 AR
SHOR AT R B R > 7 —1TRBE L
e ROWT, MEREOKSE, 7I=v7 3 /%
BEE#E (ALT), TANIX VBT I/ b5
A7 x7—% (AST) BIXUFT7TNVHY 7+ X

Table I Summary of case

7 7% —% (ALP) 2 EfETd - 721061 % x5

L L7z 1061 MNERIETable 1 127K L7z,
LN—Hi%x 1 ¥HdH 7= 005-15g HAZ30H

5L, #5Hif ol g L7z,

3. BREEE

3.1 invitroFEW GEIEZTHIURT)

Table 2 12 R B L P a L A7 0 — V&K
REIET, HBOLCICY RS VX7 GG LT O
TR BT B RBIEZR L7,

FRPERR A BRI 5T ClE,  ARBRBEIC R T
F LA VBB X O L N—HilE TIZSREBP-1 ¢
BLUFASE LT RMmsRons, LaL
FLUAUVEBBELELUNN—HEMIIEIR NS
o7z

IV AT U= VERREEET TIE, SREBP-2
EARLERE, 4 LA VRSB KOV N —HIiRE R 12
FEAEEET P72 VWolE ), HMG-CoA
reductase (HMG-CoA#E g HE#IZT) |
Wi, RLERE A LA VBB TIREALE
F oz, LAN—HIEETIE, RRLEREA L
A YRR L IR TEE T OB LTI
o Tz,

VRS N7 B M EET TlE, ApoAl,

Case Bleed Age (year) Sex Body weight (kg) Dose (/day)
1 Border Collie 12 Female 14 1.0
2 Bernese Mountain Dog 5 Male 31 15
3 Shih Tzu 12 Male 5 1.0
4 Mix 13 Female 12 1.0
5 Golden Retriever 14 Female 27 15
6 M. Dachshund 13 Male 6 1.0
7 Papillon 9 Female 15 05
8 Papillon 12 Female 5 1.0
9 M. Dachshund 11 Male 6 1.0
10 Pag 11 Male 11 1.0
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ApoB-1003 X O'MTTPIZB L Tix 3 #ERIICZEAL
FHRONLD o7z LL%&A S, LDLRTIE L
IN—HIREIZBWT, RUEHLORITH VA VR
HELIB L C, RHHEATAAMER ML T,
ARNICBI 3L 27 u— R, TFo
EBYTHLY, mhIZEENa L AT H—
&, AN SIS LT EIE N 5. JEI
2SI VLDLICK & L 72 Tl s i S, i
FFCLDLICE CR#@ NS, 2Dk, LDLIZ&AHL
Fh ML 2 AEAE S 2 LDLZ 4RI & DAl
HEHIZHLY A UCTHRMR~ LG S b, F
7= WFIEAINL I 5V T LDLZ AR AT % 6
MPRE AT S K E LT, A¥F 08
IlmenhTwsd, 255 71%, FlETHaL
F O — VA RIZE S L Tw 2 HMG-CoA & Ll
FHETZZEICEVMEHOIL ATV %
MFEE2, £/, IR SF 128D,
LDLEZ %k D 58 3 2 HMG-CoA reductase D33
IS N, TV AT O— VOGRS B
505, EORSEAEHICLY, #ErRMIIEaL
AT U= VAR L XUVHEH S DG RIEERICH
WT, LN—HIZRMT 22 &I2X), HMG

Table 2 Expression of each gene

CoA reductase®#fxT-R°LDLY & 7 ¥ —#{n T
FEHOMRIFER I NIz ThbELN—HilZ A
FFURMERHZAE L TCWDLZEDHBH L, &5
A5 M OFEED? S, L N—HIlZLDLROFEH % 5
D5 LT, KHES X CHFHE~OLDLE
ZIGEL, MPREZEET L2 L L,
3.2 HIRFERENEE BB 03 5 8 R
LN—HiEH Z TOIMPALT, ASTE L O°
ALP#RE % Table 3 1278 L7z ZD#ER, I
ALTfE (10f07% 6 #1), ASTHE (1061 8 #l)
K OTALPfE (10810 5 61) OACT 23HERE S 7z
FHHIE, IhFETICEBHEAMET VEIYZ
W72 LN—HIORRIZOWTHELTEBY, L
N—HOHEWNTAHZ LIZL>TLDLaI LV AT
O — VoL, Wi TORDIE®RD, B L0
2 - BRIEEOWA MR L T2 Sl
i L7 OBER L, A2z -8 &
W EN2bDTH L0, SHORKREIS L
N—HUI MRS ISR L, Al 2 sk L <
W B REMEASRIZ S 7z
HLLSBMEOWRA A S NIHER 6 BL U7 12
OWTHMZERT 5, WY, JHZES - JHR

Gene Un-treated oleic acid oleic acid + Liver-Hi

Synthesis of triglycerides

SREBP-1c 100.0+5.7 1391+10.1 1580+9.2

FAS 100.0=6.0 129.8+9.2 1354+103
Synthesis of choresterol

SREBP-2 100.0*+6.2 1025+124 1183*45

HMG-CoA reductase 100.0+2.38 106.5+7.5 171.0+80
Lipoproteins

ApoAl 100.0+3.1 91.2+90 1000+3.1

ApoB-100 100.0+10.0 1229+23 81.3+5.7

MTTP 100.0+9.7 138.7+10.0 102.7+4.2

LDLR 100.0£55 107.0=14.0 4424+130

SREBP ; sterol regulatory element-binding protein, FAS ; fatty acid synthase, SCD ; stearoyl-CoA desaturase, MTTP ; microsomal

triglyceride transfer protein, LDLR ; LDL receptor
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Table 3 Result of hematology

ALT (U/L) AST (U/L) ALP (U/L)
Case Pre Post Pre Post Pre Post
1 230.0 261.0 80.0 113.0 1511.0 1355.0
2 1925.0 2452.0 324.0 160.0 3176.0 8345.0
3 907.0 933.0 82.0 58.0 540.0 938.0
4 533.0 648.0 420 65.0 >3500.0 >3500.0
5 60.0 210 230 18.0 479.0 189.0
6 429.0 82.0 79.0 30.0 495.0 276.0
7 382.0 99.0 370 29.0 1552.0 862.0
8 106.0 90.0 32.0 280 2250 249.0
9 132.0 29.0 33.0 230 557.0 160.0
10 200.0 84.0 34.0 270 937.0 1334.0

JED72OIIRFERIL 2 FEE L7z LA L, #ithd
BHIIEESIN L2720, YWY T T
I— V#20mg/kg (1 H2M) BXUN 7 VyF
+ »15mg/kg (1 H 2Mm), oIV N—Hiz
30H MRS L7ze ZOfEH, 30HHITILMHE
PR RO T AR S 7z,

Dk, RWFZEOFERIE, EBO R R OB
WBWTH LN —HIPHR) R EN & 25
CLERRELTWS, o5, AR

2HEOTNODLEHEERRZRD LD o7
4. B 0

KAFFEDORER, BB T EBRICBWTLN—
HiZiRN$A5Z L2k, LDLROFEHEIET S

CEMHH L7, F72, EBEOFEEEL BT
WBEII LT LN —HiZ k5 L2/ R, %
BIZBWTHEBZOUEHE RO bz, Lichis
T, UN—HIZAR iR & 2 5 2 L 29R
s iz,

X #

1) PRI RpRE - SRR A, A EA,
2008.

2) fREME—RE, AASRIE - EERRE 66, 279~
285, 2013.

3) AEERE—HE, HARNIE - EFAREE 56, 127~
133, 2003.

4) AP, ANTIRBUE, AT, RARREE,

HEH W, E Yy, AW IIAEE 87, 129~134.

5) ARG, “PH25AEEE B S 5 Wil Je R A
B, GHkEC S, 32, 57~61, 2014
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Studies on clarification of the compounds involved in  “koku attributes”

of pork sausages

LT SR G R N %
FIASBREE 2 B K252 5 2 R 7 S R )

Toshihide Nishimura and Ai Egusa

(Department of Food Science and Technology, Faculty of Applied Life Science, Nippon Veterinary and Life Science University)

In Japan, the term of “koku attributes” as well as taste, aroma and texture, is commonly
used to assess palatable foods. Although “koku attributes” has not been defined clearly yet, it
is thought to be the sensation through richness (complexity), body, mouthfulness and lingering
(persistence) in terms of taste, aroma, and texture of foods.

This research was carried on to clarify the sensory characteristics and the compounds
involved in “koku attributes” of pork sausages. Sensory analyses showed that 12 terms such as
fatty, umami, salty, roasting, lingering, body, mouthful, deep, strong, complex, spicy and rich
tastes in taste factor, 5 terms such as roasting, lingering, mouthful, smoky and spicy aromas in
aroma factor, 5 terms such as elasticity, chewy, juiciness, crunchy and firm feel in texture
factor were listed as sensory characteristics of pork sausages.

Sixteen micro molars of glutamic acids (Glu) and 3.4 x moles of inosine 5-monophosphate
were detected in 1 g of pork sausages. The amount of the former was 25.8 times higher than
that of pork meat used as sausage materials. This high level of Glu seemed to be derived from
added seasonings and result in the sensations of umami, lingering of taste, body and
mouthfulness of flavor. GC/MS analyses for the aroma compounds of sausages has found that
meaty, spicy and floral flavor compounds such as Caryophyllene, 2-Furanmethanol, “2 (3H)
-Furanone, dihydro-4-hydroxy” , Tetradecanoic acid, “Phenol, 2,6-dimethoxy-4-(2-propenyl)
=", cis-9-Hexadecanoic acid and Octadecanoic acid were detected. These compounds seemed

to give complexity in “koku attributes” of pork sausages.

SICHGT 2 BRI T 50198134 L, 7V
I VIRRA )V VRHEE R ) TR TH D
BEARGOBWL ST 505818, £ DKk CEDWSPE RS TV A,
LA, KA, BRICET2005%L, % —7Ji, WRIICE L TE, BRI X 2 F AL
BAICE TN BRI R MBAROF QLD 20 DOELCET 22 DT =y EHINTHD
BrL7ZMEBIEEAETH L, TDOHT, Bwl %, BEAOKBIZH ST 5 EFXET OFER,

1.B ®
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TR ENTORVODRBEIRTH L, 2h
T, MFATIE, 527 N CEFMRER B L 72
FEOHWENICHD o TWLZERHLNE Lo
Twa, 72, BAOARREOFERME L LT,
24-T ATV ZF = VREINTBY, TDER
WHAMZHZLIZED, BLWLEAMKTTHZ L
BHILNTWD, LaL, KAZMEL RO
BRFY)RZNEFERE LoR—2 Y —t =
DBV SIIHFGTLH2HERITE, FEAEHS
MIZENTVWRv, F2, BKREZEEBE L&
W35 T, Mottram? % Ramarathnam 5 * @
WHITL D, W7 VEL, XYV MY, 4
“RAFN-2-RVF IV, 2-TFNV-2-F7 7
F— V7 EOFLRI G HULAE R & 7 L 72 8
POELBMHEINLEZ LWL LR 5TV,
L2L, LORGPERRESOBWLSIZEDbS
TWA 2L, 1 FEAEENRENTVR Y,

HiEE HIE, TNETERNDOBWL S %I
LT LERHMEL, EWEHELL 72RO RIRES
DEH R 5 PIZZENUTL DD A D = A LIZHT
HWgEY ZAEDTE 2, B, BROBVWLED
WIRICBE LT, ) FHRoZEEEZWS2ICL, 9 F
WY IEZAERNOL Fa ik —F )7 a2 R4
LWENHH LMWL, T2, AXYO
[ #EHRT A0, UTDX) ezt
FLTWw2, $4bh, Ao [Z<] 1213,
W, FY, EEIED-TBED, X0ZL 0l
DWNT AL 20N, ENODIEHASY, Fibi
THIELIZEDBLEINEBRTHS LREL
TWwb,

AHFERETIE, oMk nwT, -7
V—t—VOERNEHE 2] TFGFT M
SERBHT A LA, UTFO320HEAI
DWTHRE 2172 720
(1) EREFHICEZR=2 V==Y OEKRMED

A

(2) T2 BBRICHFLT ERK G050 (F
BET 3 R & R R)
(3) B—2r vV —t— T OERLG M

2. /5 &

2.1 EREHFHCXAR—Z VY —k—VDOEK
YD IRAT

AER 1 ERERHME R E Yy — -V %
PO 2 SEEO M
FARARIZOWT 2 7 HU Loz 2, i
FERA T A MICABK Lz8x ) 2 M2%4 % v
T, BERERFMGERER A FEhE L 720 HARMICIE,
JASE#7 G ADKR—=2 V) —t—=2 (LLF, []
) LA 5) 254g (124MY) 21 Lowh
KRBT 3 M T b o xRt L7z, /3
AU R M, (R -FY - K] o 3HHIZD
WC, IR L [ERearHili ARl (K85
WHH, &0 --87HH, £&-343HH) 2¥EL, []
Bl #BALCHTIFHHAZRINLTL 72,

A2 ] 2wy — k=Y oRKgMk
D g

ABR 1 TYUE L7 K ERERFIHFE IO W T,
S REE 2R B iR & LC, JASRREZ 21T
W WAl 2 iR TS T B [h
W T4 tMUasthicci#mshizbo, D
T, [HHR] AT 2) RV, 2 MR 175
72

2.2 T2 BBCHLT 2 2R D55 Ht

(hedfe 7 X /7 e & A% R BE ) BT

TV Yy —THIYIL7=5 g [ JH] ITRL
20ml D Dw & %, 10000rpm T 1 4/, &
EVFA AL BONTFEY R — D@ ls
BE (10000 g, 10471, 4TC) L, RiFIKEE
T3%E%DE)ANVKTYY)FVERERML 20
Ws oo r %o biEE T I 2 BABSHE (HAR
TwT) IEL, GlunErx1T- 72
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IMP ® 43 #7112 1x, ODS# 5 & (Pegasil-300
ODS SP100, ¥ ¥ 2 —#4%) % Hv, 0.05mol/
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IIT A4y IWETHNM LTz %8B, H T HEIR
40T, MeICiE, 260nmOP R % Hv7z,

2.3 K=V —t—VOFEZLHH

MY L7225 g [T HHVIE ] 2
AOmIBE DA TIVIZAN, 2 ) Ak
#] (Monotrap:GL¥ 4 = > ) %&# Ak, 80CT
2 IREMH), FRFEVERL & XL 720 $RFEVERS) % 3
#£ L 7-Monotrapid 1l mlo &R (7 My, =
)=, VIFNVIT—FN, ~"FH) TFXR
W& LA L, GC/MS (Agilent 5977A GC/
MSD) 2ft L7zc & F A 121%, CP-wax 52CP
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—240C (10min) O HWM 7Y 7 T A THHI &
1o 720 BEFITIZFID (260C) %M L7z,

3. BREEE

3.1 ERHIICLIZR—7V—k—VDREK
Pk fEAT

WL ERERHMIAEER E Wy —k—T %
RO 2 SEEO M

122034 A FOW, 3/ EOEK) A B
MEE LZHBEIZOWT, 212F L7, fFiC
9L EANEINL 22581, R (AR & LT
[Mao 2wy, 9 FBR, 3K, XL WIR] 295807
LM, HY TR, BRIRFICEE SN [FEL ]
LRENEREINT, T2, 77 AF ¥ =TI, [H
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Establishment of a method for quantitative analysis of a novel functional

fatty acid, phytanic acid

B K A
(B R B

Satoshi Kawahara and Tomonori Nakanishi

(Faculty of Agriculture, University of Miyazaki)

This study was carried out to develop a precise and convenient method using gas-liquid

chromatography with flame ionized detector for determination of phytanic acid and pristanic

acid in lipids from ruminant foods, which are suggested to have physiological functions such as

insulin resistance. As a result, it was demonstrated that those fatty acids could be determined

by the internal standard method with a gas chromatograph equipped with a capillary column

of highly polar liquid phase. However some diastereomer of pristanic acid, ie., both the SRR

form and SRS form, could not be fully separated with this method. It is reported that each

diastereomer of those fatty acids would have different physiological effects. Therefore this

method should be improved to precisely determine each diastereomer of those fatty acids.

1.B ®

J 5 0 s ) R 5 R B AR WAL 7 & A0 B4
WMORRICH 22 &0, HEEIEFD,SOMR
% Y2 B @D 5. BWZEICEENS
B ERR I X SRR R 2 & A, R ILAE o J5L A
EIZR )R TnE—KRIIEZONTWD, £

. BASORWMEE, Zhoicsfmsnsiiyg

GHEEETEMBELTWAZ E0D, ARMEICHE
N7z ERFOEIULE b ORI EEZ LT3
RIZ%2 A dnABETHD, MAT, FR%E
EREBIWICHIRT 2 ERRHICHENS &6
ENd b v ARRIFIEIC O W T OREFEDOBH D,
HEZ~OBWIEIROMS 2 BL X ¥ 0k

HEHMENZ, 2OXH) REFOR, EFE, F#lz
FEREENRIIER DEml & LT, @iz hisks %
BN ICE R SN b 7 4 ¥ VB (phytanic
acid, 3,7,11,15-tetramethylhexadecanoic acid) 2%
HFHER TS,

74 % VERESRRO 1 EThHY, s
07 4 VOMBERTH L7 4 b —IVOKRFERNN
BUBB X H VAR VEENOBALBISIZ X D AT
brEzH6NTw2S (Fig.1)e 7145 Y ROE
RIS DWW TIERIZRIMOE T D D DD, K%
HWE—H Ov—x ) TORENIEG TS L
SN TNDY, B, FEYWFRTFEICX
D, 745 YBRHBE M EDONVFF LY — LY
A EEZ AR (PPAR) O4MAMEY A F &
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%5 LAUREMN, FEMRIMEE O U R i WAL 7
ElZBIF A4 v A) VIkPuE U 7 & o AR
HidkRE 2 T 5 Z WIS hTw s,
INFTITHEGE SN 7 4 ¥ Y ERODERITE
I Azax NI 7 ERGHEE (GC/MS)
WCEBLDBKETHL T DS, GHTEEDEHEH
ThobcH, LTLHEEREEL BV, F7z,
AT XN O [ 28 R A KN L DA 7
ENNIH N2y —NTHED, — g2
<, BNV —F otk LTEEL R,
Z 2 TAMIZETIE, XV fiifErOREE DS
 ORBIFE MR R E ST b KRH#EA + b
RPN LD T4 5 VBOF A0~ 7T T 5
#t (GC/FID) 2 & % 43 #7 & & 1 D Fifg 37 % 3l &

Fig.1 Structures of chlorophyll (A), phytol (B) and
phytanic acid (C).

7oo Flo, RWIFETIE, 745 VRO a BBALICH
W<TdHbH7) A% U (pristanic acid, 2,6,10,14-
tetramethylpentadecanoic acid) ®ZE POV
THPTHRET L 72

2 MHEBIUHE

2.1 3
T4V, TIVAY VBBIOZERLD A F
VI AT VER, WEEEDHE LTHWA MY
IV (C23: 0) 123 XCSigmatt#o o
Wz, B - EEERICH W IR 2 v
I AT IVIREWIZARIV a37TFMFAME v 7 &
(Arv ki) w7z,

2.2 KEBIUZEMH

AU NI 7HEBRIA— M VTV
Y — % Ay L 7o eI GC-2010% A vy, #R
HEHIRE LA+ AMkeligs (FID) & Hwv7z,
Fr¥I)—H T2 KR)ZFL VEMHD
Supelcowax®10 (0.32mm ID.x60m, BE0.25 u
m, AV H250IE0% YT/ Fusa
EVEY V7= y-yudFHd UilHo
BPX90 (0.25mm LD. X 100 m, JEE 025 um,
SGE Analytical Scienceft®) #fiH L, #hZ
NERCISED T4 57 VEBEBI T XY Vi
DHHEEAEZ KR L7z, 703 b7 T T ~ORE
WARIZIOuL, A 7Yy bEEI0: 1235
A7)y MEABIZL D757z #1 T AIRER,
160C, 8 75 [ & F¢ %,
220CFT2C /4rCHims s, k4555 iR
L7 —7, BPX9O0OI&I2iE, 140C, 704
MPEFER, 220CFT2C 4TRSS E, 54
WIPRFE L 7ze FEATES X ORIERIRE I ZhZh
250C B LV260C &L L7ze V)7 —HAIZIEA
U Ax v, $EE20em/min O §i 3 T 54T &
o720

Supelcowax ® 3 &,
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XOT) RS VBOERIPRERTICED, DL
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72721,

m O O w o=
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D BIRIEE O ¥ — 2 ik

SRV UBAFNVIATF VOV — 7 HR
DN AN (ng)
DRUBHREGE (g)

D750 Ya vy AD AL R A TV T
AF VDY — 7 itk

D757 Y a v BUEED AL 7RI A F
VI AT VDY — 7k
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FAME @ 73 B — BB H W S LT 5 ki
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Fig.2 Elution profile of a commercial FAME mixture (a) and that containing methyl esters of pristanic acid (b) and
phytanic acid (c) by a polar culmun (Supelcowax®10).

© The Ito Foundation



112 P26 BT 2 BB A B R SR (Vol33)
a) 1800
1600 | 2610
_1400 |
>
31200 ¢
>
§1mmw
2 800 1150
= L 15:1n-5
5 600 16:1n-7 17:0
& 400 |
? 200 | Aww
O bl ™ - "L-‘ ‘f T T T T T - S5 T
24 26 28 30 32 34 36 38 40
[f Retention time(min) %
800 c) 450 o1
700 190 400 F|'01 17:0
< I 15:1n5 S 350 ¢
E 600 n E 0 -
S 500 SRS/SRR s
2 400 | i 2
5 RRR 8 200
£ 300 / |
? ? 150 r
o 200 J 2100 |
100 ¢ 50 F
O L L L L L 0 . . .

24 25 26 27 28 29 30
Retention time(min)

Fig.3 Elution profile of a commercial FAME mixture
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(a) and that containing methyl esters of pristanic acid (b) and

phytanic acid (¢) by a highly polar culmun (BPX90).

MH 5 5 (Supelcowax®10) B L OEAHIZ90%
77a7a¥)VRY) YT b ry-vafi
YWAH & B L 7R 7 & (BPX90) % H
WTC, 745 VEBHDLVIETY RS VBERINL
72 IEAMER G %2 500 L7/ R %2 Fig. 2 B &
UFig. 31T WEFRO A 5 A% W2 EaD,
MFAMED 5B RETH - 7228, Higth: s 7
AT T 45 VIBEOYE =T HIT7 0 0 L5EaITonHE
FTHIEDNTERPoTze T4 VBTV RS
YRS < G S B Bk O IR
1%, RO RFE RO AIRIIRY D %0 6§
GHINTWD, ZDRD, 7145 YBEOERS

Py

Brad79 a2, AR TR L2 o & 4
HoHVIEENL EomEEREAH L2 F v ¥
T)V—= DT LEHVLIENRLET L WEEZDLN
720

T4 VBBIOT) Ay VBIEF T VPO E
37 FiFEH, SRS, SRREB X URRROY T AT
VA=W HET S (Fig.1). KEiBOY 7
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Thane b AU (C23: 0) ORAHAEE A
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Fig.4 The relation lines between mass ratio and area ratio of phytanic acids to internal standard material. Mx, mass of

analysis species; Ms, mass of internal standard; Ax, area of analysis species; As, area of internal standard.
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Fig.5 The relation lines between mass ratio and area ratio of pristanic acids to internal standard material. Mzx, mass of
analysis species; Ms, mass of internal standard; Ax, area of analysis species; As, area of internal standard.
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Fricf L CRERB O — 2 mRE 2 WE L7z 4
Hifl & WSS o ¥ — 7 Tkt (Ax/As) B
IORGEBToZzRZhoERIL (Me/Ms)
7*5Fig. 4 B X UFig. 5 IR TR 2 145720 7 4
U, TUAY UL BT, NEEHEYEOE
it & ¥ — 7 I B BB R AR L, N
TR X 2 EEA R TH 5 T DR S
7oo F72, HUREMROKRAEDEERAEDNS, 74
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3.3 ARAYDO 74 ¥ VEBEBLOTY XY VR

DIE ‘R

BRTDOT 45 VBBLOT) A5 VBEOEE
(2, SRR L7250 S C & % D & R
T5HMWT, SR OmIENEOE®IERRE 1T
720 ARFZE TR S D D R L 7255
ZAT9 72, WA EWICEEAIRE (0.5mg/100
gW) D747 VBBIUTY RS VB ZR
A L CHRB L 723082 & 53 X 0 NG % i
L, FAMEMR#® A& T, GCHEIT->72. [k
OB T T AT - 7245 K% Table 1 127”3, %
B, BFBESZRINL TORVWENEAIZOW

Table 1 Quantification of phytanic and pristanic acids in
meat sample

estimated value RSD*

Fatty acid (mg/100g meat)

Phytanic acid

SRS 0.106 82
SRR 0.315 83
RRR 0.147 94
Total 0.568 83

Pristanic acid

SRS/SRR 0.355 54
RRR 0.119 14.0
Total 0474 45

*RSD =SD/average x 100

TWE74 7V TURY UEEE D ITHBRALL
TThotzo FHOZAHITEHRML 720 fR IR = &
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Intramuscular free fatty acids related to beef eating quality, PartIV

Wzt - vl S5 -8 Mg - B B8R R —& - B 2

(CiIEpNE YN 2 e )

Minoru Yamanoue, Masahiro Nishida, Anan Cho, Syuji Ueda, Ikko Thara and Kiyohiko Toyoda

(Graduate School of Agricultural Science, Kobe University)

The aims of this study were to measure the lipase activities in water-soluble extract
(broth) from Japanese Black Wagyu and Holstein beef during postmortem aging, and to prove
the influence of increase of the amounts of free fatty acid (FFA) on beef eating quality,
especially taste of beef broth. First, the standard curves for measurement of neutral lipase, acid
lipase and acid phospholipase activities were figured with a 4-Methylumbelliferone. Then,
measurement condition for each lipase activity with 4-Methylumbelliferyl-oleate as a lipase
substrate was examined. Sample beef slices were taken from carcass cross—section between
the sixth and seventh ribs of Japanese Black Wagyu and Holstein cattle and stored at 4 C
antiseptically. At 7-, 14-and 21-days postmortem, beef broths were prepared from raw and
cooked samples. The neutral lipase, acid lipase and acid phospholipase activities of both beef
broths were measured. As the results, neutral lipase activity of the broth prepared from
Japanese Black Wagyu beef was about two times higher than that of Holstein beef during
postmortem aging. Both acid lipase and acid phospholipase activities were low and remained
almost unchanged. Therefore, it is suggested that higher neutral lipase activity is possible to
relate to increase in free fatty acid of Japanese Black Wagyu beef broth during postmortem

aging.
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Fig.1 Standard curves for the various lipase activities of Japanese Black Wagyu and Holstein beef broths.
Neutral lipase (A), acidic lipase (B), and acidic phospholipase (C) activities were measured.
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Fig.2 Effects of pH on the activity of neutral lipase in
Japanese Black Wagyu beef broth prepared at 21—
days postmortem (n=2).

DY IR—FRKRAFY—VIZLDrEELZOLND
B, ZORMIIRIZIETIE R V. S HITHEH
AP ERS 2 EREIRIIR & FR OBV L &
EOMHIZE 57K AWTH B, EREEICENT:
BB A 2R T L7z & 21T 2 2
F TR e D W AR B & INAEDE ) /X — & D B
T 5 2 Ei1x, BEMETRNOBWL E~D
BRI O 52 H O 22T 5 ) A TEE
LEZOLND,
FTFRANICHIET 5L EZ SNL kY /8-
¥ (NL), MV 8—+¥ (AL), B X UM+ A

3000 ¢
2500 t y=41.82x

R®=0.99443
2000 +
1500
1000 +

500 t 5

Fluorescence Intensity (460nm)

0

20 30 40 50 60 70
Time (min)

0 10

Fig.3 Changes in neutral lipase activity during the
measurement time in Japanese Black Wagyu beef
broth prepared at 7-days postmortem (n= 2).
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Fig.4 Effects of postmortem aging on various lipase
activities in Japanese Black Wagyu and Holstein beef
broths (n= 2).

Each broth was prepared from raw samples from
Japanese Black Wagyu (A) and Holstein beef (B)
at appropriate postmortem days (7-days, [ 14-
days, ; 21-days, D).
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Fig.5 Difference in pHs of the broths prepared from raw
and cooked Japanese Black Wagyu beef ((]) and
Holstein beef () at 21-days postmortem (n= 2).
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Investigation of the effects of applied surface electric potential on the

removal behavior of meat borne soilings on metal surface during cleaning

A8 M WA Hom Z
(B R K27 Bt FAREHAIESE R

Koreyoshi Imamura and Naoyuki Ishida

(Graduate School of Natural Science and Technology, Okayama University)

When a metal surface contacts with meat, some components of the meat bind to the metal
surface. In this study, the attached components, originated from meat, were first analyzed by
using a Fourier transform IR spectroscopy. The IR spectra indicated that the main components
of the attachment matter originated from meat comprised of fatty acids, esters, and proteins.
Hence, the next step of this study focused the effective methodologies for the removal of
adsorbed lipid and protein on metal surfaces. Stainless steel SUS 316L was used as a metal
surface. In this study, (i) alkaline cleaning, (ii) enzymatic cleaning and (iii) oxidation cleaning
by OH radicals generated by hydrolysis of hydrogen peroxide (H:0:-electrolysis cleaning)
were employed. The adsorbed fatty acids and esters could be removed by H:0:2-electrolysis
cleaning while it remained after alkaline cleaning (and enzyme cleaning) at room temperature.
The adsorbed protein could be removed by the enzymatic (trypsin) cleanings, the rate of
which was increased with increasing the trypsin concentration. However, at the trypsin
concentration above 10 ug/mlL, the adsorption of trypsin onto the stainless steel surface
became significant after once the adsorbed protein was removed. The application of electric
potential during the enzyme cleaning resulted in the further increase in the trypsin adsorption
and did not contribute to the increase in the cleaning rate. The H:0:z-electrolysis cleaning was

also quite effective for the removal of adsorbed protein.
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Fig.1 IR spectra for stainless steel surfaces that had
been contacted with pig meat at 180C for different
periods. The result for the unheated surface (contact
period: 10min) is also shown. All IR spectra were
measured by using an attenuated total reflection
(ATR) method.
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Fig.2 Courses of decrease in (a) amount of palmitic and (b) stearic acid adsorbed on stainless steel surface during

H20z2-electrolysis cleaning (H202 conc.: 11mM)
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Fig.3 IR spectra of stainless steel surface, on which
palmitic acid was adsorbed and then treated for
different period by H202-electrolysis cleaning at —
04V vs Ag/AgCl IR spectra were measured by
reflection absorption (RA) method.
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Fig.4 Remaining amount of protein (BSA) on stainless
steel SUS 316L surface after enzymatic cleaning
(trypsin) for 10-min (open keys) and 60-min as a
function of trypsin concentration. The increases in
the protein adsorbed amount after 60 min were
considered to be mainly due to the adsorption of
trypsin onto the stainless steel surface.
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Fig.5 Removal rate constants for stainless steel SUS
316L at H202-electrolysis treatments as a function of
applied potentials Bovine serum albumin was used
as a model protein.
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Establishment of bovine and swine derived hepatocytes for the lipid

metabolism and infection study
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Tomokazu Fukuda

(Graduate School of Agricultural Science, Tohoku University)

The liver is the one of the most important organs to regulate the lipid metabolism, and
energy production in the livestock. Furthermore, liver is critical organ for the infectious
diseases, such as type E hepatitis virus. For the molecular studies of these metabolic and
infectious diseases, the in vitro experimental system is quite useful. However, as far as we
know, there is no report for functional hepatocyte derived cell lines of the livestock.
Furthermore, recent advance in cell biology showed that expression of three cell cycle
regulators (Cyclin dependent kinase 4 (CDK4), Cyclin D, teromerase (TERT)) allows us to
establish the immortalized cell lines, which nature is close to the original cell in human. Our
previous study showed that the expression of these human derived factors enable us to
establish the immortalized cells from various types of animals, such as bovine, swine, and
monkey. Therefore, these situation leaded us to build the hypothesis that the expression of
these three cell cycle regulators might useful to establish the hepatocyte derived immortalized
cells as well as bovine and swine. We cultured the primary derived bovine cell with two
condition, DMEM (Dulbecco Modified Eagle Medium) based medium (Condition 1), and
DMEM/Ham F12 based medium containing the various types of growth factor (Condition 2).
In the primary culture, the hepatocyte efficiently attached to the bottom of the cultured dish,
and showed cell growth. To be noted, the cell culture under the condition 1 was difficult to do
the passage. However, the hepatocyte obtained under condition 2 overcame the enzymatic
digestion process in the passage, and stable cell passage more than five generations.
Furthermore, we prepared the recombinant lenti and retroviruses which express the Enhanced
Green Fluorescence Protein (EGFP), and introduced into the hepatocytes obtained under
condition 2. Several percentage of colonies showed the positive expression of EGFP. Although
we need to find the more optimized condition for the genetic introduction, these information

would be the basic data to obtain the immortalized bovine derived hepatocytes.
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BRY) 2D F 2L THBGEDTRE & % 8727
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2.1 FFHsALRE o 55 22w L B

RNVAL A A, M5l E 2 B L7z
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VU2 & o THIUIARRL Z EE L, HBK & 240k
FaBELIz. Z0O%BICHES Nk %
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fuvpdE & L7z
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Al 2 TSI L Clddx o E O FFE R L A S
L TWEE 2w,

2.4 HMAWZ T A NADEYEB L UEA LT

EGFP#E{zE T DB OB

£ 5 N7 AEE A &2 35em 7 Z A F v
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Day3 after the starting of the culture

DI B bGP T2 B 1 o I B Sl o T R
FefiA3Condition 1, 4ifll2%Condition 2 THiFEZAT 572 Do FIRENIEE Y 77 A ROMNSE & FeoMINaRE, FCHE]
R T = — 2 L 72l 2 R g

Day7 after the starting of the culture

Condition1

X2 FEpiatk 1EEICED ShMiia o = — ok
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Effects of functional components in grass on enhancing immunoglobulin in

colostrum
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Shinichi Kume, Mengdong Wang and Saya Taniguchi

(Graduate School of Agriculture, Kyoto University)

Passive immunity is critical to the survival and health of neonates, and colostrum is a
source of nutrients and immune components for neonatal calves. An adequate immune system
is required to prevent diarrhea in neonates, and colostral IgG and IgA of cows provide
protection against microbial antigens. Data from 19 Japanese Black multiparous cows were
collected to clarify the relationships among IgG, IgA, f-carotene, vitamin A and a
-tocopherol contents in colostrum of cows in order to evaluate the role of fat-soluble vitamins
on colostral IgG and IgA production. Mean colostral I1gG was 141mg/mL, ranging from 65 to
208mg/mL, whereas mean colostral IgA was 8.7mg/mL, ranging from 1.0 to 34.6mg/mL.
Colostral IgG increased with aging in multiparous cows. There were positive correlations
between colostral 1gG and colostral vitamin A or colostral a -tocopherol in cows, and the
higher adjusted R’ was obtained in the prediction model of colostral IgG from age and colostral
vitamin A. Colostral vitamin A was positively correlated with colostral f -carotene or colostral
a —tocopherol in cows, but there were no relationships between colostral IgA and colostral IgG
or colostral fat-soluble vitamins. These results indicate that fat-soluble vitamin contents in
colostrum of cows may be changed in similar patterns and high colostral vitamin A is related
with high colostral IgG. Also, supplemental a -tocopherol may be useful to increase the IgA

antibody-secreting cells in the jejunum in lactating mice.
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& BRI BB O WA EZ R, #ATH
DIgG, IgA, %Err71) M (IgM), p-h 1

TV, E¥IVABIUOEY I VEGEEZHAN
BEAMEM O RIET T T OYED
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¥ IVABXOEY I VEGREZEHERKs o
< NI 7ETHMEL, AR OERETES (B
-huyy, E¥I VALY YIVE) LRES
o7y (IgGilIgh) OMBRLR &% SAST
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W & FUBROTIgAREA B § % B AR F D
(IgA C-region) 1RT-PCR#:Ti#H~R7z,

3. BREEE
3.1 BEMMZMAOMAFRIES T »
ERBTEE ¥ 3 Vo BRY
BEAMMZMF 0P oY (§
PH) 1314lmg/mL (65~208mg/mL), ¥ 7z#IFL

HoFIgIgA & (#PH) 1387mg/mL (1.0~
346mg/mL) & & HIZEBHVKEDN 57208, W)
HHDIgGE R L IgA T =M I B BERIERD
b dro 7z (Table 1)o #IFLHIgGE &= (N
WZHEST8mL (P <001), #IFAFOIgGERIZ
MAHESY I VAGER (P<001) BXOWIAF
a-ba7zu—EE (P<005) &IIEOME
PRObh (Fig.1). AT LE Y I VAGE

Table 1 Correlation between IgG, IgA and fat-soluble vitamins in colostrum of Japanese Black multiparous cows (n=19).
Mean SD Min. Max. r
IgG IgA
Age, months 72.7 235 34.0 1183 0.68** 0.25
Gestation length, days 2877 46 2770 296.0 0.32 0.37
Colostrum
f —carotene, ug/dL 125.7 56.0 40.0 221.0 0.35 —0.07
Vitamin A, wug/dL 490.5 2594 69.0 1096.0 0.66* * —0.01
a —tocopherol, wug/dL 963.2 554.3 117.0 2606.0 0.53* 0.17
IgA, mg/mL 8.7 9.7 1.0 34.6 0.32 —
IgG, mg/mL 140.9 32.2 65.0 208.0 — —
** P <001, *P<0.05.
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Fig. 1 Relationships between colostral IgG and colostral IgA, vitamin A,

multiparous cows (n=19).

a -tocopherol (ug/dL)

a —tocopherol or age in Japanese Black
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Fig. 2 Relationships between colostral f-carotene and colostral vitamin A or a -tocopherol and relationships between
colostral vitamin A and colostral a -tocopherol or IgA in Japanese Black multiparous cows (n=19).
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Dysregulation of bile acid metabolism by skatole : Control of the regulation

towards health promotion in both humans and livestock

i K
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Satoshi Ishizuka and Hidehisa Shimizu

(Research Faculty of Agriculture, Hokkaido University)

Excess intake of animal proteins is involved in a variety of disease pathogenesis. However,
the mechanisms responsible for the pathogenesis remain to be elucidated. We investigated the
relationship between skatole, an enterobacterium-derived dietary protein metabolite, and bile
acid metabolism. Male SD rats were fed a diet supplemented with or without skatole for 4
weeks. The dietary intervention did not affect the food intake, body weight, and some organ
weights including liver, kidney, and adipose tissues. The ingestion of skatole elevated total and
secondary bile acid concentrations in the feces, especially deoxycholic acid-related bile acids.
There is a trend to increase the amount of cholic acid and the taurine-conjugates in the portal
vein of the skatole-fed rats. There was a promotion of Cyp7al expression, the rate-limiting
enzyme of bile acid synthesis, in the liver of the skatole-fed rats. An increase of skatole
concentration by excess consumption of animal proteins is considered to be a responsible factor
for propagation of secondary bile acid concentrations in the gastrointestinal tract, which might

be involved in subsequent liver and colorectal carcinogenesis.
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Fig.1 Fecal bile acids in the rats fed skatole-
supplemented diet. The values are means * SEM, n
= 7 or 8. Asterisks show significant difference from

control.
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Fig.2 Liver cyp7al and cyp8bl expressions in the rats
fed skatole-supplemented diet. The values are
means + SEM, n = 7 or 8. Asterisks show significant
difference from control.
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Estimation of feed characteristics of fermented total mixed ration for

beef cattle
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Waka Saito

(Hokkaido Research Organization, Agriculture Research Department, Aminal Research Center)

This study aimed to investigate chemical composition and fermentation quality of
fermented total mixed ration (TMR) for beef cattle, and its palatability and digestibility in beef
cattles. Grass silage (GS) based TMR for growing beef cattle producted butyric acid after
ensiling, and the fermentation quality of corn silage (CS) based TMR for fatting beef cattle
were good after ensiling. The palatability of GS based fresh TMR was significantly higher than
that of fermented TMR (P<0.01), whereas the treatments showed no significant effect on the
feed intake in the digestion trial. There was some different on the rumen fermentation between
on the GS and CS based TMR, while the apparent digestibility and nitrogen utilization showed
no differences between the treatments. In addition, total digestible nutrients content showed
similar value. In conclusion, deterioration of fermentation quality and energy losses by
fermentation were not observe between on GS and CS based TMR designed for beef cattle,

therefore they were useful feed to beef cattle.
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Tablel Ingredients of experimental diets(% DM)

GSTMR CSTMRQD CSTMR®

Grass silage 50 - -
Corn silage - 60 40
Steam rolled corn 354 29 35
Steam rolled barley - - 11
Soybean meal 14.6 11 6
Wheat bran - - 8

DM : dry matter
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Table2 Changes in chemical composition and fermentation quality of experimental diets after re-ensiling

GSTMR CSTMR® CSTMR®
Days 0 34 56 69 0 36 48 57 0 41 53 65 73
Chemical composition
DM (% FM) 419 394 423 422 403 405 408 400 476 487 514 506 509
CP (% DM) 159 171 157 174 124 124 128 121 124 118 124 123 120
aNDFom (% DM) 409 433 401 428 328 311 296 316 369 335 302 309 314
WSC (% DM) 27 2.3 11 14 5.0 4.0 338 44 58 37 31 35 39
Protein fraction (% CP)
CPs 256 361 332 317 457 512 534 525 353 4561 420 413 445
CPd 541 570 530 523 672 671 685 689 591 616 622 583  60.1
Fermentation quality
pH 497 44 445 433 402 399 398 405 430 430 425 422 419
Lactic acid (% FM) 041 078 165 163 184 133 175 119 111 103 135 104 091
Acetic adid (% FM) 010 013 014 017 039 028 018 022 011 035 029 041 042
Propionic acid (% FM) 005 005 005 005 002 ND ND ND ND ND ND ND ND
Butylic acid (% FM) 061 068 060 041 011 ND ND ND ND ND ND ND ND
VBN/TN (%) 551 528 512 652 444 453 526 352 163 285 320 357 352
V-score 590 594 598 577 984 994 995 999 1000 989 993 984 983

DM : dry matter ; FM : fresh matter ; CP @ crude protein ; aNDFom : a -amylase treated ash-free neutral detergent fiber ;
WSC : water soluble carbohydrate ; CPs : soluble crude protein ; CPd : degradable crude protein ; VBN/TN : Ratio of volatile
basic nitrogen to total nitrogen

ND : not detected
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Table3 Effects of feeding fresh and fermented total mixed ratoin on dry matter intake, digestibility and

nitrogen balance of fresh and fermented total ratoin in beef steers

GSTMR CSTMR® CSTMR®
fresh fermented fresh fermented fresh fermented
DM intake (kg/day) 5.6 5.6 5.1 49* 52 54*
digestibility (%)
DM 704 71.5 741 741 755 74.6
CP 68.7 68.6 66.5 68.3 68.9 68.9
aNDFom 675 716 59.3 52.1 56.3 52.1
Starch 90.5 91.7 97.7 95.5 97.1 97.0
TDN (%) 714 71.8 759 76.6 777 76.7
Ratio of nitrogen intake (%)
Feces N excretion 31.3 314 335 31.7 311 311
Urine N excretion 44.9 445 44.1 50.3 459 415
N retention 238 24.1 225 185 230 273
TDN : toral digestible nutrients
*P<0.05
Tabled Effects of fresh and fermented total mixed ration on ruminal profiles in beef steers
GSTMR CSTMR® CSTMR®
fresh fermented fresh fermented fresh fermented
pH 6.2 6.3* 6.3 6.3 6.4 64
Ammonia nitrogen (mg/dl) 122 10.0 9.3 10.6 45 85%
Total VFA (mmol/dl) 11.1 10.6 109 10.2 103 112
VFA composition (mol %)
Acetate 69.8 64.7* 67.6 67.0 654 70.2%*
Propionete 158 17.1* 145 17.0* 182 135*
Butyrate 105 13.3* 12.6 88* 10.3 89*

VFA : volatile fatty acid
*P<0.05

BICH B OVER S Twzds, CSEARTMRT
VP DBEERAE T A S e b o 726

3.2 FEEETMR O WELTV:EHA

B R o B W R % Fig. 1 1R L7z,
GSTMR® X I'CSTMR@ T, 7L v ¥ 2TMR
EFBTMR CHEIE T A SN0 o 7258
CSTMROTIZ 7 L v ¥ 2 TMRTH Z I HE IR
H% < %5720 CSTMROD BRI 7 HF
AIZERLTBY, BHETMROpHA435TH S
DIZHLT7L v ¥ 2TMRTIZ621 & & L IF4

HWEBDPZFELP>ZICbEDbLT, 7Ly
TMROEBED S 2o 28l E LT, #4132
AERBHIARTIC 7 L v ¥ 2 TMRICIRA L 72CS%E#
Ha3nTBY, ZoOEIGREBRYWEIEIEE L )R
13 L2 REMEARIE S 7z,

3.3 FEEETMR O ALEEE -

7L v ¥ 2 TMRB & OFEETMRAG G- R B 1)
L HZ G, Wb B X V% FE AL % Table
3R L7z EWEEEEIZCSTMROB L 0'@T
EDVHROSNTZD, TNIEWEREDOENICED D
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NDT7 L v ¥aTMR, ZBTMRE IG5 3
7o fRHE$RTHEIL Tz, /L%, TDNA
BB I UOREHESRERIZE, TRXTOTMRIZBW
TR THBERZIAON 572 TNHD
Fi AL, TMROFEREH B ASZLE O F R AL R
BEHMICRITTHERIL 2V ETIHED & —
B L7z,

7L v ¥ 2TMRB X O FETMRIE G- K2 B
%V — A Y N IR % Table 4 1278 L 725
GSTMRTIX, B TMRTpH, 7ut+ VB
X OFEERE NV LS 2o 720 CSTMROTIE, %
BETMRT7u ¥4t v BENIE L, BEEIL
W3 > 720 CSTMR@ T, #EBETMRTT ¥
EoTREFREL LOFREVIESHEL, 70
Yd v ib L ORBELVIIIMES 572, KA Y
&, SRS Vo2 BERORVEEORG1LR
MOEZPHEREZMINSE, V-2 VN7 VEZ
TRELKREEZ PRSI E2WMEL TV,
RABRIZBWT D, CSEEMRE LAHKBETMRO
MHIZE DNV — AV NT VB THREEFEED |
ABARLNTz, V=X VNTHEEINT v E=
T, WMAMRES YR EICHERIND D, IV —
A D SIS Al PR S s . ARG
Bk, MARFEERREZWEL TR,
IR OERPRIRICA R R EIAON 5722
LD, V=R UNTEEENT yE=TRES
FIZOWTIINV— A VHITEIC & D B SR S
N7-eE2oNb, EETMRGGIC L 50— 2
YWOTO YL VEBENLO ERPHEY ShT
WA, ZAUZFEEETMR T bR o w] i o
FAH O FURREC AR L, HHCL 72 R IEv —
AYNTTRES VERICEHRINSG 2 LISERL
TWwb, KRBOWLHABTHWA 7Ly v a
TMRB X OB TMROFL#E &1L, GSTMRT
072% B £ *1.64%, CSTMROT085% kB & O
156%, CSTMR®@T0.67% 3 &£ 1M094%TH 1,

FEBETMR T O L AL & S RN % 2 o 72
GSTMRB & O'CSTMROTIZ 7 ¥ 4 Y BEE L
Hpse <, BAEOHE & —H L T,
Dbz s, HEBETMROFREAC L %6
B SB L UORBEGEOEHIINSL, 7Ly
¥ 2 TMR & $EETMR TIEIEATE R L — % V3
BACHETOENEIH A D00, FRHEIERHL
K, SRAHEICAORET R, BHIILLT
ANF—TZLEDONLD o722 L2 bk L
LTREGMEIEVWEEZEZ LN, LA LED
5, AWFZE T OIS X CEEIGE O It
BLAToTwhnZ Ers, BRSBTS
REVER A TS EIC O W TR L
THb,

4. 8 8

PR L 72 SR G R (TMR) 0By
BT DT B R SRR, WU, LA
WZOWTHRGE L7z B (GS) FATMR
T, BRI D BERAE L ATRD H 7z, IEE
HEIBAZLHAL—Y (CS) FARTMRDIE

MmEIZ B TH o720 GSEKRTMRTIE, 7L v
¥ 2 TMR & FBETMR TR ICAT B AADTTRD S
7z (P<001) %% WHALERERT O FPEHEER 12
IFBEE CTEIEA O N o720 F72, GS, CSE
KTMRE I — & ¥ NFEEAIE T O\ 2572
HoNTb DD, FHITTHILRR BHRA A
3% <, TDNE®LEETH 72, Dbhrb,
W ICRERT L 72GSB X U'CSEARTMR Tl 5
WCEAMWEERTRIALEF—a R ERDSNT,
WAHEEE L CHHTRETH 5 2 EAVRENT,

X

1) HAKA, FHEEAE, SEEHERH, 18, 1~8,
2011.

2) VEBE, WIN#E, EEET NIRRT, B
Halbek, 23, 1~8, 2009.
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3) SRR, EVHEN, TAR—, RARBK, BEE 5)  WIARZEM, wiHA, WIMER, P&, & A
WF i, 1. 2011 W=, WIVER, PP, s, FlledE
4) KRBTSO, BEIE, AMRTES, BirT, W 3£ B SRS I e e SRR BT ZEHE S & R RE R &
TRk, 14, 23~35, 2014. YEORE, 46~47, 2005.

© The Ito Foundation



149

FLIRE % 1\ 72 % AL O BB D S et &
BRSO 5

Bactericidal effect of multi-drug resistance bacteria using lactic acid

bacteria and development of functional domestic animal fodder

|

(BRI LIS T — K ¥ 9 AR

Hideki Kinoshita
(Miyagi University, Department of Food Management, School of Food,

Agricultural and Environmental Sciences, Department of Food Management)

Large amounts of antibiotics used for human therapy, as well as for farm animals, resulted
in the selection of pathogenic multidrug-resistant organisms (MDROs). MDROs can cause
serious local and systemic infections that can be severely debilitating and even life threatening.
In this study, we studied on bacteriocins produced by lactic acid bacteria (LAB) as a useful
and safe substitute for antibiotics. When 908 of LAB culture supernatants were tested for
antimicrobial activity against Lactobacillus delbrueckii subsp. blugaricus JCM1002"™ and Bacillus
sp. C107, 373 and 461 samples showed antimicrobial activities against two indicator bacteria at
41.1 and 50.8%, respectively. Six strains were selected and all strains were identified as
Lactococcus lactis. Antimicrobial resistant bacteria in porcine feces were counted using each
growth agar containing three antibacterial drugs, amikacin, imipenem, and ciprofloxacin.
Amikacin and ciprofloxacin resistant bacteria were higher than imipenem resistant bacteria. It
is thought that this corresponds to a history of antibiotic use. Further, 24 of MDROs that grew
with three-mixed growth culture were isolated and identified. Ten out of 24 isolated MDROs
were identified as Cellulosimicrobium sp. and all of them were killed by the culture
supernatants of selected LAB. Thus, LAB could reduce MDROs in feces of livestock and may
be applied to a functional feedstuff.

1.B ®

BAE, WETOIRHEOBEDIS B X UIFKE
IO HBE MBI Y, PRSI 2 RS
W% S HBLIL T2, T b B PR S it
PEZ RS L HIMER X e P AO&Y: L ZDii kD
X hTwa "2, 20104F 1 WHO A BB 12

*F L Z AN PR O R Z IO PT 722 L b &
D, EHENZBWTH M 2 PUHIEOTEE 2
5L, KENOIEEMTIZOVWTRELD
H#EDLN TS,

—J7, FUERW I3 Bk~ R RERIERD R A S
THEY, —, EWHORZME LTORMH
BESNTw2Y L Lads, Zhbdoiks
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F—EZOMPRIROEND DD, RENRAAT
HY, FERELETREOYEEBWICOWVTIIHLR
IS S5 2B VONBIRTH S, FrDZ
N E CTOWZETELANMYER IS LT D HRITERN %
RINTTIVF T UHPFIET B L EHLANITL
720 NZ TV I Y VIR FL & TR
T5ZLIL o TRRICH 720, THER2SH
BHLOBWEW) i H b, 22 TRIIZETIE
IR B 2 S AN YER O A A 217 2
ETHHNMEROEAEN ) A 75 liZ 79 L & b
2, AR ZBER L LT T+ 2 VIS
LA MREMET L, PRREVEZR & SR 2 5SS
5T LERHME L7,

2. /7 &

2.1 fEHIRIMR & B e Sttt

PRI PERER D 72 0 DFUMRE X, B pESERL
Wik v ¥ — A OO8HKk & Fv 7z, B 3E1d
MRS broth (Difco Laboratories, Detroit, MI,
USA) ZH\W, 2 %#HIC X 1 37C T24 k¢ 5
#2 U720 Lactobacillus delbrueckii subsp. blugaricus
JCM1002" i, MRS broth T 37 C, Bacillus sp.
Cl10713, SCDX:#h (H K#EMKNX 4L, Hn0)
T30C, TNLhI8KERH, FHEREL-bD%iR
ER & L TR,

2.2 FLRRN OBUR G TSR

PR RER I, =) v Ay TEB LY
WSTHNZ X VAT o720 R2D ) Y7y THTIE,
Lb. delbrueckii subsp. blugaricus JCM1002" % |
WST: Tl Bacillus sp. Cl07% 8181 & L TH W
TR R Z AT o 720 T ¥ 7L, AW
DFAE B2 Hwiz,

RV Ay THETE, BEREZ 1%L %5
X)L 72075% MRS agarZ1E L, o 1
=) Ay 7 (A4E 8 mm, L6 mm)
EHHE L72o WICR=2 ) Yy ORIty 7

V100w | Z@ml, 37C CT—Mikea#%, BHIREM
DRESZWE L7z HHEMHEIE, PEEEZ RS
LholzbdD% [0], R=Y Y Uy THOM
BEROEFIMZON TS 0% [1], M
LM OEAA 8 mmbl E, 12mmAEiio b 0%
[2], MHIEMHOEEDI2mmUL E, 18mm A o
box [3], 8mmlllodboz [4] &L,
5 B TR L 720

WST#:TlZ, WilidMicrobial Viability Assay
Kit-WST (AL BIZEAT, REA) %o Tl
fFO~ =27 VIZHe o THEEL 720 IGMEAE I,
WST-8 RNV H VABICE DR FEHLzbo
Z[0), WwHFEfErRLZbO%E [1], £o7-
It Lrwdbor [2] &L, 3EMETIHFLL
720

F72, SHEAFEMTEE LAWEREICHT 2
PURTEERER D LR =) Uy TR
WTAT o 720 KiRE, BRIEFOBERE TR L7,

2.3 REMED O OMVER O 558 & 53 Ai AL

SEHI VRN O 53 & AT A D HIY T, ARFEF
BRSO 6 Mk BUAEWRKG L 3K, A
D 3MER), HREAHTO LRSS 2 HA
WUEWERGAY) ORFEM2ZRNL, AR E
T —80C CTHUAELRAE L 720 BRSPRAFE L 73R 2 15
it TN AKICTEREANL, 10ppm 7 0
ANFYINBIUIHEOPAEWE (TIHY
v i AMK, 12mg/ml, 4 I X% & ; IPM, 12mg/
ml, ¥7u7u¥x¥ v ; CPFX, lmg/ml) %%
NWENHM, 73R E L72AEGAMEE K H
(H KBS RA A4, WA B X OSCDIERE; Y
(HZRBREMRASA, Hu0) IRRL T, 40CT
488 L 120 L Can=— %2 EFH S,
BHHCBTDEEE A Y Y b L. Z#EGAM
FERFHII PSS T T, SCDEREHII I 55
HFrFCcERENRE L. SHRARMTEFL
2RI OWTIISIW L, IKIEMEIZ I51F 2 A1
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Table 1 The result of antibacterial test using LAB culture supernatants

Number of strains (%)

Activity levels

Against Lb. delbrueckii subsp.
blugaricus JCM1002T

Against Bacillus sp.C107

0 535 (58.9) 447 (49.2)
1 248 (27.3) 144 (15.9)
2 96 (10.6) 317 (34.9)
3 19 21) -
4 10 (1.1) -
Total 908 (100) 908 (100)
Table 2 Selected LAB strains producing antibacterial substances.
Strain Species Source
MBR648 Lactococcus lactis Hosta sieboldii (species of plantain lily)
MBR652 Lactococcus lactis Hosta sieboldii (species of plantain lily)
MBR653 Lactococcus lactis Hosta sieboldii (species of plantain lily)
MBR655 Lactococcus lactis Hosta sieboldii (species of plantain lily)
MBR656 Lactococcus lactis Hosta sieboldii (species of plantain lily)
MBR733 Lactococcus lactis Gentiana triflora (species of gentian)

W7z

2.4 FUEEWB X OTHER O fE 5 [ 2

BB W B X OlHER 22w T, 16S rDNA
ORI 217, 8 LNV ofi 5[ E &2 17 -
720 PCRIZ & 1 16S rDNA DA ERS| % HilE L,
¥ A% =34 =% —FEIT XD 3130 Genetic
Analyzer (Applied Biosystems, Carlsbad, CA,
USA) Z THRBIENT 24T o 720 FLH#HT O R
1% 5NN O WT, NCBIOBLAST
707 7 A2 &0 MFEPERER IS TR E %217 -
720

3. BREER

FLER (908 #R) DRFFE L & H Vv - HUHE
MR OFE R Z Table 1 12 F & © 72, JCM1002" 8k

WZx U CHUR Gk 2 /) L 72 W3 373 Rk T,
411% Tdh o720 8mmPl EOMIEF (FtEL X

V2] LR 25 72 W kR %125 W B
(138%) Tdho7zo Tz, CLOTHITH L THR
k%R LW IZ461 Mk (508%) THDH, £
DN, 317wk (349%) IFREVHIRHEEZR L
Too ARBMBAER LD, JCMI002"#R I L TE W
PWEEZRL, 222, CLOTHRICH L CH I
% % % Jr L 72 MBR648, MBR652, MBR653,
MBR655, MBR656, MBR738 % 3 4k L 7z (Table
2), THHORMIE, EHIREZEETIZH 2 Hhy
T S 2 b S5 AR B B 20 & B ) 2 B 0T & 49 CRRIILL
TaANnNFRyIBIFIVEYSY Y R b
HESNZ-WHRTH D, WHEEZITo 268, w
3N Lactococcus lactisTH > 72, Le. lactisld,

BE L ORKTNZ FUF Y v OWED RSN T
By, #H507 ELL ETEMRAARE LTS
NTWbF ATy AdbLe lactisSEPET N7
TUVFT U THb, 72, Le lactisld, +14 ¥
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Y7, FATrQ, I/ bavrQ, I MY
A 203 0Q, 772743 vQBLCT 774
VI EMABREEON 7)Y G SR
Twa Yo SRR ALETIED 575, i
RE ORI A& 558 L 7z Le. lactis\E/N 27 71)
F YU EREELTVWLREEDS R, SEEREOR
B SFET N7 T )T ORI S
72

FREHNZ BT B IRKIAE 1 g 4720 DR K%
Fig. 1 127" U720 AMK, IPM, CPFX® 3 Fi¥H O
HEWVE & RS L2 R S e s i e
B0, WTNOHUEYE B IRA VIR AR v
EROLBHEETH Y, REMIEHT L 20
I IEOREA D B0 AREBOFER, HiAEWED
B OfF M, RELMEOEVICED ST, AMK
B L UCPFX I 2R3 WA% <, IPMINPER
I D T Do 720 PUEMBEIR G- IXIZ B0 5
LMW TIX, AMK®B X O'CPEXIZF§ A itk i
BHAEWE A E T hway b= LT AEE
bHRVH THHIRWRETH - 7245, iAW EIE
FHX (b D ICHRE 2 3% 5) T 2 HifwRs
Relotee LLADS, HRMERTIRZOM
M S N h o7z, UEMEIERGIX TlELk
DHBHS L ehotze SNIHABEOEAT L
e T LY R EOREWEICE > TH®
EENZ o TSI EZ oM, &
7z, BUBREEWC S ORI G X O 5
W 3HRARMWTET LIRS NG o720
Wxt L, BUAEME RS- IXAC B TR T 25
ENze 737270 2y FRPUEWE I ERRRIN
HIREWHESEME LTHBESATEY, 7t
u¥ o SREEWE B HEERE LD
NTWaZers, HEROIERERT %ZR>AMK
ECPFXIZH LI Z /RS WA S o/ b HE 2 S
N7zo =T, FVNRA L RYUEY R IR E)
WHEHmE LToOHERO N TRV
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1E+01
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Fig.l1 Viable cell counts of antimicrobial resistant
bacteria using each growth agar containing three
antibacterial drugs. Porcine feces were diluted and
spread on each growth agar containing non-
antibacterial drug (1 and 6), 12mg/ml of amikacin (2
and 7), 12mg/ml of imipenem (3 and 9), 1mg/ml of
ciprofloxacin (4 and 8), and three mix (5 and 10).
The plates were incubated for 48 or 120 h at 40T
under anaerobic condition (1-5) or aerobic condition
(6-10). Samples were used in (A) Tsubonuma
without antibacterial drug administration (n=3) ,
(B) Tsubonuma with antibacterial drug
administration (n=3), and (C) Kakuda with
antibacterial drug administration (n=2).
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Table 3 MDROs isolated from three-mixed agar

Strain Species Source Growth agar
RO1 Not identified Tsubonuma A mGAM
R02 Not identified Tsubonuma B mGAM
RO3 Not identified Tsubonuma B mGAM
RO4 Not identified Tsubonuma B mGAM
R05 Not identified Tsubonuma B mGAM
R06 Not identified Tsubonuma B SCD
RO7 Not identified Kakuda mGAM
RO8 Cellulosimicrobium sp. Kakuda mGAM
R09 Cellulosimicrobium sp. Kakuda mGAM
R10 Not identified Kakuda mGAM
R11 Bacillus sp. Kakuda mGAM
R12 Cellulosimicrobium sp. Kakuda mGAM
R13 Cellulosimicrobium sp. Kakuda mGAM
R14 Cellulosimicrobium sp. Kakuda mGAM
R15 Cellulosimicrobium sp. Kakuda mGAM
R16 Cellulosimicrobium sp. Kakuda mGAM
R17 Not identified Kakuda SCD
R18 Lactococcus lactis Kakuda SCD
R19 Cellulosimicrobium sp. Kakuda SCD
R20 Cellulosimicrobium sp. Kakuda SCD
R21 Cellulosimicrobium sp. Kakuda SCD
R22 Not identified Tsubonuma C SCD
R23 Not identified Tsubonuma C SCD
R24 Not identified Tsubonuma C SCD

mGAM : modified GAM agar

Table 4 Antimicrobial activities against MDROs using the culture supernatant of selected LAB

Strain MBR648 MBR652 MBR653 MBR655 MBR656 MBR738
RO1 22 22 22 23 23 23
RO2 - - - - - -
RO3 - - - - - -
RO4 13 13 13 14 14 16
RO5 - - - - - -
R06 - - - - - -
RO7 - - - - - -
RO8 19 22 23 23 23 23
RO9 16 16 16 16 17 17
R10 15 19 19 20 20 20
R11 6 6 6 6 6 6
R12 18 21 21 21 21 20
R13 18 21 21 22 22 22
R14 18 20 20 21 21 21
R15 17 19 19 20 20 20
R16 19 21 22 22 23 22
R17 - - - - - -
R18 - - - - - -
R19 38 38 38 38 38 38
R20 38 38 38 38 38 38
R21 38 38 38 38 38 38
R22 - - - - - -
R23 - - - - - -
R24 - - - - - -

% Each data indicates diameter of inhibitory zone (mm), [—];
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O, IPMIdER IR o7z e H 2 bz, Bk
AT A NS A 2 EE O B O HIE & A o
HIBRIC &0, IPMIF AR A & 2 A i1k Ak i o
MIMEIEFIET LA EMELTEBY, JikD
BT & RN OMBLIEREICHEL TWwb 2
EDPRENTWEY, E512, FxDBLLATICAT-
7o B BRI A BT b SRR
R B HESES L LTSN T 250HY
HISad 2R IEE i s h CRAKRT —
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72 (Table 3, Table4 ). TINS5 DHIZOWTIl S
& % ATz 2 A, Cellulosimicrobium sp.7)s
10Wi ¥, Bacillus sp. 7% 1 Wk, Lc. lactisHY 1 1§
WRE ol B L2HKRIEKRFAEDET I THY,
SHAEEZIT > TV FETDHD b,
Cellulosimicrobium& X, BEREO—FTH D,
W EPL XL pMINLEIHTH LY T2,
DHNBESREF DM » S5 HES N LRl bAD
HMABREDRONL2EWTHY, AMKB IO
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LB DR i CAF M HE Sz, £
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7228, Le. lactis RISICIEPLH G Z R S 2 h o
720 AMBTH 728528 35133 XTLe. lactis
THo7Z L6 RISKRIZFIMOILRWE % L
LTBY, HOMMELZA L T2 iR 7R S
Mizo KRBIZBWT, NI FVF T YDTRA
7)) — = ¥ ZIZJCM1002 ¥k B & O C107#k % $51E
WE L TITo 7288, OGSOV TII RIS
FOVRLLIENEZONDT=0, [HMEIE -
72 v VT HIRMERICIZAER TH 2 TRtk d +
BEZOND. TDI2D, GHTNTOY T
(2D THREFE MY VTR TR LS9 % HUR R R % f# AT

TAETETH L, ARBTIE, ZHIMVER % 7L
WOREET PP & )RR T E 5 RetEds
RENT, Gk, SO DM Z TV, B
REVER EBIRL O BTEN L BT 72w

4. B 8

LA, S RO EOMERIC X Y ZHIHER
BEECHBILTBY, b MOBEGIL R R
ENTWVE, EITHAEWEHIIRDY, Zetko
BOVWIBHONZ UL v 2EH LT, ZHl
HRHOY A7 B TE R ERT, 7,
FLEE W 908 W AR IZ D W CTHLE T AR 2 1T > 72 &
Z %, JCMI002"Bk izt L CHURTEE 2 /R L 721
133730k (41.1%), CL107HRICxE L CHUmNE Tk
R L7z 3461 Wk (508%) Tdh o7z T
bEWIEMEZR L7 6 WtkZEIKL, WHFEE %
RATL A, Wb Le lactisTHY, N7
TV Y VELEDOW SR S NIz, 2, K
FAE R O PER B E ORER, AMKES L O
CPFX DI ER A% <, IPMIHPER 13 i 4 7%
Mo tze TAUIEPERAINA R B H RS o
BHEE AR L T B R VRIR S 7z, 3AEIR
GRMTEF LW ZEAELZEZAS, £ D
Cellulosimicrobium sp. e iz, T o
AT O AN VE Cellulosimicrobium spik, IR
FRRORE LHICX DV AEFECIMR 6N S
L, ABEONT TIF T R TEHAN
PERAIETE D WREMAVR S Nz 5BE O R
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X Wk
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Basic study for the establishment of the method to increase carnosine-

related dipeptide levels in meats

Kok A =
(RURRR R B B T2 )

Shozo Tomonaga

(Graduate School of Agriculture, Kyoto University)

For the first step to establish the method to increase carnosine-related dipepitdes in

chicken breast meat, we investigated correlations among carnosine-related dipeptides and the

molecular ion peaks derived from low-molecular-weight substances measured by gas

chromatography mass spectrometry-based metabolomics in the breast muscle of chickens.

1. B i)

IV Y VY RTFER (LM 3I5
V= NVIRTFR) THEAINI Y (-T7F
SN RAFTVV), Tk Y (f-TTF=N-1
“AFNVEAFTY) BLONL=Y (B-TTF7=
N=3-AF NV AFTV V) &, BIOHAIZEL
AT %o AFRERE L L CHUMBILIEM Y Rkl
A2 R EFRFOLNTWS, &5, BICLS
MEARTRYRS, EH ST + —< > A ERRY
BIOA NV ARGEARIRY &b ST
Who —J, ENOHFEEIIBWT, [FHRE
DORFIE] AT S0 P TOREMEETIIHE
A ARHFEE TR L TR EMRVRE R,
L AW OIS TEEERICH L TRV & 28
MEE 2o T0h, £2T, BARCBITS [HA
AL ORFIE] OIUCEEKT 572012, BA
ARIZEZ VAN VY RTF FIZKEHL

T, RICHRDBWEE KA ZBEITLTE 2, AV
I LB AN YV VEHEYRTF FEEE
Y HBALRMBoOROKS 1L, Ty MB
V2809 ORATEIRIIRS = ATBIT B ET
BREHENE 2AETHIE R R L. F7-, B
LARNDOHN I ¥ VB RTF F o & 5(1H
WTENE, 5L LHEEMkN RICoRA b L%
Z, BIZBWTAN I P ET ) YORERT
IVMBTHEHB-T I =V OHEG5IED L AAN
DANI 2T e vEROlEZ R
W0 A RHWOH N Y v ERmBPD T A
LEMNHD R LY, DX, #hE
7N RANA N I ¥ v B Y R 7 F FBEE
DFEAIE, TR T I 7 BROBG- DAL O A 1 % #il
WY 5502 R 5 LEE R S 7z,

W7 IV BORG I DHBANI NV ¥ VY
HWINRTF FERmOMEEE, BN b kA %
P CcHE I TwD, KTIX, f-79=V
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PUIThRL, IV ) OEODRET 3
JBTHAIALRF YV UV HFARERSEL 2 LITL
DANA N ¥y EEFD TR LY,
— T, Ty FNTRB-T 5= OG5 THEIC
Q0RFIEE) BN AV 2 ¥ amashgmL 722,
INSHATIZEIR, f-T T = HMB LI p-
TIZVELAF YV DORABRGDORRTH S
A3, bW ISR BT I BiG 0S%
fr (BhotE, R, FWHBAL 5w, P50
BB LOHGRELRE) OREZEFIE> TR
Vo BT, AN TR TR VEFTRL
NLZroEmE CTHRRAL TV, Led
MBI LR, R4, WO T 3 /B, 4
WCEAF VoG No AV ) v Vv HEYRTF
FHEZRAD A, N = U AEROENEAL
BRI EEZDL, BERDL, CAFI U
BT I VBETDEHIN ¥y OEBARAET T T
B, CAFTVUNBEI-AFIVEATFT IO
RPRAE S NTHER, 3-AF VAT I V%
BN T I 7 MRET BN = Y OERAIEEIZH D%
MLWEEDLDH L0 HTH L. —H, f-TI=
YO¥GIZEY, P UAR=I =T LS
Y UBBITEGEELROLNT VWS LH
5870 Fwm ) VI AN Y YRS F N
BOLODOHEMLRBETHLEEZONS, UL
X0, BA, KA ERALRERIIBIT L0V
TV Y T F PO R EREICHE T 5 72
DITIE, KHWEAL, s X OESRN R LI
BIFEAN Y VBE Y RTF N 3FEE (HV )
VU, TRV VYBIONLZY) EEHEKT 2
W (p-79=, LXAFV, 1-AF Nk
FIUUBIUOP3I-AFNVELRAFIY) BEUY Y
) UERPBTAZEVANTH L EEZTY
5o ZTITHAIL, BEHKkrsru~rr77-
5 v 7 A RVE RS HTEE (UHPLC-MS/MS) % H
W7z AccQ-Tag#HF BMARAL 7 I 7 BT 1B W»

T, BAXADHAN I Vv, Treyy, -7
1-AFIVERAFT Y, 3-
AFNVEAF VU BLUY ) UAERTHETDH
LI ERMERL, AN Y VYRS T PR
HEOMNEHICTE D& R L 72",
WOBEREE LT, R TIE, v/ v U
VRTF FER B~ OB MORS % Hig
LT, kitoatiEz v, #v sy vy
NRTF N L B B K5 T T OB & A
oo ThbL, TROELLHAFOHI N T Y
WYORTF R, RT7I/VBBIUY YY) V&R
EFEBRSNL, WY IV EFA7Uux N5 7T
HE5HEE (GC/MS) DARS1- 1% 55 O M8 #E 1 F
ERMHT (A F R —2) ([ZHHEL, WHrksE
AR THBMIZAN ) ¥ VY RTF R
DA % P~z

S=v, BAFI

2. 7 &

R b (EIN3E) OBLAAAZE5~6
P TN, GEITH O T R RN O/NTEE B
OAF L7z, HEmEE (7 9447V, <
Ar70a7 vy 7 =F%r) THIHL CEERERICX
Ly v BB, UHPLC-MS/MSIZ X %
AccQ-TagiF LML T I / BT " 2 T,
ANy, Ty, NLZY, =TTV,
LAFT U, 1-AFINVEAFT YV, 3-AF)Lk
AFIVrBLYIYYY) yOERERAT
UHPLC-MS/MS X, AQUITY TQD (Waters)
W7z, ks LN 2 v ize N
YR, ANV Yy, TrkY) Y, NLD
Y1-AFINWeRAFT Y, 3-FINVEARAFTTHIZ
L-t AF ¥~ (ring2-13C), -7 I=vHIicr
VY r=d5BIUFYY YHICL-Z7 vy I v-
2,3,3,4,4-d5 #ERH L7z [Y >~ 7T aEGC/MS
(QP2010-Ultra, & @ 8 /£ Hr) 12 X % Smart
Metabolites database (E#E:BAERT) @ 54T 514
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WA RO — NI L 72, KIS, 53
M A5 52> 5 Profiling Solution (BEt#4ET) %2 M
WA A Y= F—=F 2 L7z o mE
XV RITA F Y =7 h DT 2B, A
L7757 — % X—Z (41 1Z#i & © Smart
Metabolites database) (2% 8k S LTV 2 WS
LI TE LW ZKT 72O TH L, SHIT,
I A4 =7 % w755/ =R nGE
(PLS-R) XX 2 FMETVEAERTEZWHEIC
BV, EFNVIIBILHEGEORETH L VIP
PAEBEIHE (REFZETIE 1 DR H & oLtk
MED2MEUEEAELE L) A F =2 DK
BIHARDHIET, HET LIS EER LT

3. BREEE

BARADHIN ) v, Ty, Nz,
b-TI=V, LAFIVUyBINYY) VEER
FTHIENTEZ, =T, 1-AFIVELRAFY
VHRLWIZ3-AFIV ATV F, BTN
WCBWTER FRE FliloTWwiz, 22T, AL
v, TRy, XLV, p-TI5=V,
CLAFVUBIUS Y VIZEH L TGC/MSH
WrickvEonzza+ v ¥—2 (176911H) %
W7ZPLSIVE & 7V DVER 2 MG L 72858, v
/v v (A=2, R2X (cum) =0811, Q2 (cum)
=0373), 7tV ¥ (A=2, R2X (cum) =
0796, Q2 (cum) =0288) B »NL=r (A
=4, R2X (cum) =0985 Q2 (cum) =0.643)
EVUTLETNVEERT SN TE, £E
TWVIZBWT, VIPPHAREIZEWAF =2 &
LT, AN/ YU TIEL36UE, 7)) ¥ Tik
3544, NV = rTIE312MRD bz T4b
L, IS4 F =2 DRFETH ST KD
X, KN T VHEEYNRT T VEm e HEND
SUEMEZIRIZL TV, #%iE, Tho >
¥ — 7 2% H L T Smart Metabolites database

(BEBLERN 12X B0 TR ORE %A D
LI, RF=F N=RIHFAE L BWEAR,
BRI ORI 2 VAL ) £ L DAL AW A B &k
ERNTWELEF—F =2 (NIST% &) ZHWwiz
BHTHAGORAELRADLFETH L. T2, 5
i, WROBLAHWEHWZ720, £ 7
DERDP S ORBIFH A BT 2 LA TER
Molze LML ORGERERNZ, WEWEIZK -
TIEHHRERIEEE RIZL) B LEZ LN,
ZZT, LREZOBALAAICENTY, Sk
FMOEFRZ M TH Y, SHOMHRLE ALY
THEETLIEEHRBIVNTVWS, 8512, [F
WEMLOAFEE] X, thoBRWTLRDENS
s, WMEMMFEOHKOMTAZITH 2 &
Fea e 7= 2PURTHILVEETH 5,
BT 5 &, HROBLFAIZBNT, AN
VY XTF R LM R R T I RENE D D S K
SFRGHEDA F v E— 2 2T 52 L AT
&7z, GE, [HERIMOREME] Oz
BT 572012, REOFEEHNTE L5
HAEWOPEIMY MO TETH %o

4. E 8

AL TIE, BLARADA N ) ¥ VHHE YRS
FR (INVI2Yy, TrEYVYBIUNLZY)
EROM R TIANOLBEERE L7201, B
AAHIZBIFBEAN ) Y VHBEIRTFRE,
A0 b7 7EEGHENI L B A5 R — L
FERTIC & o TR O NTARG TR D A 4~
Y—7 LM ER L7,

X Wk
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Effect of myostatin control during early growth period on meat quality of

Japanese Black cattle

WO F L
LIRS B TR H I 1)

Hideyuki Takahashi

(Kuju Agricultural Research Center, Kyushu University)

This study aimed to determine effects of feeding increased volume of high-fat milk during
early post—natal life on concentrations of metabolites in blood, the expression of key genes
regulating intermediary metabolism in skeletal muscle and the rate of growth of Japanese
Black cattle. All calves were fed a high-fat milk replacer (crude protein, 26 % : crude fat,
255% ; total dissolved nitrogen, 116%). Control calves (n = 4) were nursed with 500g (4L/
day) milk replacer until 3 months of age and were then weaned. In the experimental group (n
= 4), calves were nursed with 1,800g (9L/day) milk replacer until 3 mo and were then
weaned. From weaning to 7 mo, both groups were fed concentrate (1.5% of body weight [BW])
and hay (ad libitum). Body weight tended to be higher in the experimental group than in the
control group at 7 mo. Plasma concentrations of growth hormone (GH) tended to be higher at
3 month. However, there was no difference after weaning. Insulin like growth factor-1 (IGF-1)
was significantly higher in the experimental group. Expression of myostatin mRNA tended to
be lower at 5 months, whereas there was no difference in myostatin expression at 7 months in
the M. longissimus thoracis of the experimental group compared with controls. These results
suggested that the plane of nutrition during early post—natal life influences the rate of growth,

myostatin mRNA expression after weaning in Japanese Black cattle.

1.B ®

BB DL TIE, BWFEROZHIC X
% NG5 BAR L7 AR BE ¥ A 7 A A3 &
o TWhe —hT, ZAfiZ s EA O A 1
IR RS O R F DI X 2 -5 WHE ORI
fEv, HBEZFORAIEFIIEHRILL TETWa,
L72hioT, ENTORREEIZBNTY, Sk

BHBED=—XIUBZ 572D, R WO
T THRLRFAOAFERZRIMEE5 2 L1
WIHHTH Do
IFAYFVIFEICEBRHICBWTEASR,
PeMiEk 2 RES %5, — KT, IFAZFYOR
HRIZBHEHREEZMAKL CUREHEZ BRS¢,
TR h OB ELR > DIt & 7 2 R A BRI
RaBgsE - 5k, W R O RAZIRE R A v
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EVICK D REIND, T, ORISR
L 7-ACH A IRk R 1, T OBROERRE AT
W7 B 2 RITT e shTnsd, Lz
Mo T, MHIEMORERICE Z2NGWERT
IFAYFUEEML, ZOHORNERRNELY
YRRV ENREE AU, AR
B DR G WAEREF 7213 F M) WA ED W HE L
hhEEZOLNL, WERAVEY (GH) &K%
YR ERERL, Wi e RAET 5. GHIZ
XD S WS B A4 v R YRR ER T
1 (IGF-1) &, MK - IRGHH I B 58 & B n S ¢
50, TNHDFRVEVIF, FBERPHRBIRED
ZACICHES) L CZ O AELZLS R, I+ RS
F 2 LRARRICERBICBNTA v R Vgl
HEHLCwB I EPMENTVE Y, L7225 T,
GHR IGF-11& 4 #5 5 C i A S U T %0 B W 7
BRI HIF AT F 2N LTCEOEMZHR
HL T3 EmRBEINLD, REMIEINT
WEVODBUIRTH 5, € TRIFETIE, BE
R % D TR O KT I L 205
WEHASWER I A AT F U RBICH 2 B8 %
MET L7z

2. /7 &

2.1 B X ORI
AWFZETIE, 108HO BB %2 H v,
EXP-1X (n=5) BXUCONT-1X (n=5)
D25 E L7, EXP-1XTid, 4R %
5 Ao BTEHREE T8 5 A #I L, ki 2
NENKGRO BB TH 2 6°FR, %
&3, HEMBLUORERTH- 7. —FT,
CONT-1X T, 4HDE% 2 ififko BT
FH 5 A EKL, MEIEENENRSEORE
MM CH L EMS, BaE, FEEBLIY
ERETH -7,

EXP-1X &, Waa KRy M2k v A HA

(CP:26%, CF:255%, TDN :116%) %K
1,800g/day D 5T 3 » Al £ THG-L, 37
H VLR AR E H 15 % A 24 8 o> B R i IR A R
(CP:18%, CF: 2%, TDN :72%) ¥ X Ul
SN B S TR L 72, — 5, CONT-1IX1d,
EXP-1X & ko H A% N7 7 7. T500g/
dayD T3 7 HllE TG L, 3 » AL
ZEXP-1X & A0 fl#2E Bk 2 L 720 A
W7 CHOCONT-1XIZ BT 2 XHIAL OG- &1L,
W20 H A #8E8E (hedg g2z, 20084F) 12
o &R L7z, MXOMERAE, AEH%RI4H TR
FX )AL, W TRy M X 2 ELRER % B
HL72

F7, EBRPS T2 HiEE TOZEHITBWT
REPE ATV, R 3, 5B X7 » H Gk
ATV, MR ER (LT) oMy~ 7 v
5BLUT » HRRFIINA + 7 ¥ =2 TR
L 72

2.2 MY 7w

3,50BL07 2 AlRICB VT, SO
W2, SHERIR & D~ R ELZEER A & VT
MY > TN Z RN 720 TXTOMFEY >~ 7
&, iR T3500x g, 3045 Om LLEEE 1T\,
MAEH > TN 2RI 720 FRICL 72144 > 7 v
X, SHiE4T) £ T-35C THRAF L 720
MRS D HTE H I, GHB X OIGF-1& L,
IS DM 531 & L2 TR R 40 4 S s 1
s (TR-FIA) & MW CillaE L7z,

2.3 "M AT —
LTOMEAMERIE A F 7 ¥ — % v TR
L7zo ¥ 7 VERIAENC, A F V¥ (Ltd
Intervet, Osaka, Japan) 0.3mg/100kgBW o fij N
EHR B L OF s 4~ (AsraZeneca KK,
Osaka, Japan) 5ml® Kz FiEEFIC & - T4 & R
BLORIIREZ T 72812, == FW AL 57
V=l o ThEEM (LT) oMMkt~ 7
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VR L7z LTIE, 7 2 HERIZBWT, =—
RIS A 7 =12 TH12 - 13MHER X b &5 8
em DAL T PRI L 720 FRICL 72808%H > 7 Vg,
BB ISHASENTHE S &, HrE21r) £ T
80C THRAF L 726

2.4 RNAHEBIOEENY 7NV A4 APCR

Total RNAIX, ISOGEN (NIPPON GENE CO,
LTD. Tokyo, Japan), Z @iV A B XAV
Tus ) =il X o T L, complementary
DNA (LLF, cDNA) &, SuperScript VILO
Master Mix (Life Technologies Japan Ltd.
Tokyo, Japan) % H\WT, 15u g Dtotal RNA X
D&M L7 &1 L722cDNA1uL & SYBER
Green% 7L — PN T A L, Thermal Cycler
Dice Real Time System (TaKaRa Bio, Shiga,
Japan) & o> TERMY 7V ¥ 4 LPCRALELZ
fTo720 ZD#, StepOne Plus Real Time PCR
System (Life Technologies Japan Ltd., Tokyo,
Japan) 2 - T, Myostatin (MSTN) ®E{=T
FEHEAZWE L. F72, REBTIINERIER
fZFE LT Y AF—E ¥ F#ifsF Th HRPSIS
ZRRA L, BN 217D BT EOPH L CllE
2ITH 2 EICL o T, MIKERHRE X UCHEE
MIET A L& Lz, TNEFLOBETFIE, FD
YIRS & e lC Rt a2 T I 4 <= — 2 H v Tl
L7z

2.5 kEaiLEt

TRTCOERT— 513, 20 OMARIIBITS ¢
BoE 2 v THBZERE 21T 572,

3. BREEE

LB L OHEINE G IFEXP-1X 2B W T
3 » AHOWFLM RN EIL 22007, e
THEZEPR OGN (P<00D). 72, AH
FLHRDOCP (Hl¥ > o87) #HUE B L OCF (i
M) #BHGE L, EXP-1XSHREICE o7z (P

<001, P<0.01, respectively)s

HEOEALZ, 14HERB IO 1 » Higkedr 5
3 » Al 2T T, EXP-1X2SCONT-1X & [t
WMLUARICE 272 (P<005), F7z, BEAE
D45 Ak L7 7 AiElB T, EXP-1
XASCONT-1IX & g LA IR WA S
72 (P<01)s

R CTH B 1 » HilEd 5 3 7 ki
BWTIE, EXP-IXDOEEACONT-1XIZHARE
BICEPozZ b, oMtk BEBHW
LRI T HHELE CORMAATRD 7V a— X
R OIS XL ORE RS2 812k D,
MFLE DL D> 72EXP-1X O BRI E DS 5 72 B
DEEZOLND, —HT, WAED 4 » AklEd
57 7 HERICBWTIE, REOZIIHEILZIT/N
S otz s, WILHHPoORHRLD A ~
I WL EARIEEIND,

MRS L, MAEGHIREEIZEXP-1X 2B W,
3 o FL IR B a1 A3 5L © A7z s HEFL R 1 X
OMIZEIRON G572, EXP-1XIZBIT S
AL 413K 1,800g/day TdH - 7225, 3 #» Ak
R OBEFLIZIANT T75 H > S AU L oG G- = 1
WEN, 3 » kR TIREXP-1X O LA
5 #®IZCONT-1X L & TH - 72728, GHIZH
BGEPRONL o oI RIEE NS, —
5 CIAEIGF-1BE IZEXP-1X IZB W TAHEICE
WEZIR L7z, & SR ICGHIRE 15
a3 X OIGF-1oF B almas o nsz2 &2
5, WHIREMOREFIC I Y NWE A HE
THoHIENRBEIND, 5%, WIRPE T O
R AR KRG WM 2 RS 5 LD 5 LS
SR

BIZFHBUE, 57 HEHIZB W TEXP-1X
DIFAYF HBUICONT-1X & ik L THH
mOWA SR o Nize —FT, 72 Ak
IFRYF UREBUIMXOBIZAEIZ RSN G d 5
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7oo L72H3oC, WIHIERM ORIEREIC XD B
DI+ A Y F EBAHIE S 05 ] REMEDIR
WX /zo GHOFGIZE Y I+ 2% F 13PN
END, L7z2dso> T, ARRETIIMZLYIH o
GHREEZHBICLASIELIENTELRD) -T2
C NI F AL F v OFBLE % BRI HERE T
BIENTELDPoIEHNTH L LIS,
WEICE LT, TRIIEHR B 2 Rig3 %
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WA 5 &, PR ERIORERICE N5
HHIZIA RS F U RBLOGIEASTRETH L 2 &
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H R ARG HEA5HETH Y, RHAD
A 28T NI T o 7272 DI BEFLIE O IR 55
RIFRYF URBUIHIRER ZBR O o 72
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4. B 8

W LIV R e D R FLE 45 1 T O LR & R A
L, MR OREREE, Zo%oEeR
BB ERITT, LALeds, WEENO
FREICL DN WEEDPEERCIA RS F V5%
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B RHFLAG G OB R O B R X+ A
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REIZ 1 » AEGEE A 5 3 2 A#EEIC A2 T
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CONT-1IX & Heg LA A L S =28, 7 »
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FEBL % W5 2 W REMEARIE S 7z,
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Basal serum zinc value in Japanese Black calves and effect of supplemental

zinc in Japanese Black calves against clinical diseases

& M FZh-E M W KR OB T
(BEJR By ko S I BREE 2, * I B L)

Konosuke Otomaru, Chikara Kubota and Makiko Tokimori*

(Joint Faculty of Veterinary Medicine, Kagoshima University, *Hokusathu Agricultural Mutual Aid Associations)

Zinc is known to play an important role in regulation of more than 200 enzymes cofactor
in the animal body, and is associated with various functions, including fetal development,
growth, tissue repair, ossification, reproductive system, appetite, and the immune system. The
main zinc deficiency disorders in cattle include swelling of the hocks and knees, as well as
parakeratosis of the skin. Recently, the blood zinc levels of Holstein and Angus calves have
been reported. However, there have been no reports about the zinc level of Japanese Black
calves. Therefore, the current study was conducted to establish reference values of serum zinc
in growing stages of Japanese Black calves kept on ordinary farms in Kagoshima Prefecture,
Japan. Four hundreds sixty eight clinically healthy Japanese Black calves on 24 farms, from
birth to 8 months old, were used in the present study. Serum samples were collected once per
head and data were divided into three stage based on their age, which are at suckling stage (8-
89 days of age; n = 162), early growing stage (90-179 days of age; n = 161), late growing
stage (180-269 days of age; n = 145). The mean concentration of serum zinc in the suckling
stage (mean * SD:102.7 + 257 u g/dl) was significantly higher than the early growing stage
(938 += 135 u g/dl) (P<0.01), and tended to be higher than the late growing stage (98.0 +
129 u g/dl) (P<0.1). The mean concentration of serum zinc in all stages were above 90 ug/dl.
The serum zinc values obtained in this study are considered useful as indices for health
management of Japanese Black calves. Further studies of are needed to clearly difference with

clinical healthy calves and disease calves of the serum zinc value in Japanese Black calves.
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Table1 Serum zinc values of Japanese Black calves
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suckling stage (n=162)

ealry growing stage (n=161)

late growing stage (n=145)

102.7 +25.72

938+135%

98.0+129"

Data are expressed as the mean = SD (ug/dl). a indicate significantly difference between the groups (P<0.01). b indicate marginally

difference between the groups (P<0.1).
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The factor of functional component on Wagyu meat

ST

(BRERR A7 B 5R)

Takuji Hirayama

(Faculty of Agriculture, University of the Ryukyus)

In this examination, we studied the effect of breed (Wagyu and F1) and sex (heifer and
steer) on the functionality composition of meat (39 head sample; Wagyu-heifer: 16 head,
Wagyu-steer: 11 head, Fl-steer: 12 head). In fatty acid, myristic acid, palmitic acid, stearic acid,
milli strain acid, palmitoleic acid, oleic acid and linoleic acid were detected. In amino acid,
aspartic acid, glutamic acid, asparagine, serine, glycine, threonine, alanine, lysine, proline,
histidine, arginine, tyrosine, 2-amino-3-methylbutyric acid, methionine, tryptophan,
phenylalanine, iso leucine, leucine, glutamine, beta alanine, carnosine, towering, anserine and
cystine were detected. In the meat of wagyu-heifers, carnitine, hematin, oleic acid, flavor,
sweetness, bitterness content were higher than in other meat. The results suggested that
flavor of beef meat was effected by breed. From this result, it is possible to explain the flavor
of Matsusaka and Tajima beef (using wagyu-heifers) which is the worldwide brand. In future,
it will be necessary to consider the relation between the fattening period and the genetic
background.
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Fig. 1 Carnitine and hematin content of wagyu-heifer,
wagyu-ox and Fl-ox meat
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Fig. 2 Fatty acid composition of wagyu-heifer, wagyu-
ox and Fl1-ox meat
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Fig. 3 SFA and MUFA content of wagyu-heifer,
wagyu-ox and F1-ox meat
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Fig. 4 Amino acid content of wagyu-heifer, wagyu-ox and F1-ox meat
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Fig. 5 Fanctionality composition of wagyu-heifer,
wagyu-ox and F1-ox meat
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The research for relationships among genome DNA methylation

polymorphism and carcass traits in Japanese beef cattle

HOH #& A
(BT WA 57 R )

Yoshihito Suda

(School of Food, Agricultural and Environmental Sciences, Miyagi University)

Heritabilities of quality, tenderness and marbling of meat of Japanese Black cattle (JB)
range between 0.3 and 0.6, and meat of JB, known as Wagyu, has become very popular
worldwide for its quality. However the main mechanism of developing their characteristic
features are not well understood although many researchers have reported SNPs and QTLs
which may be concerning with them. Today, we know that DNA methylation to CG rich
regions in the upstream region of a start codon, ATG, controls the expression of many genes
on a genome wide level, and a part of methylation patterns (DMP) is specific by each tissue
and differentiation stage. In its process, it might reflect the environmental effects such as
feeding condition, stress and so on. So the relationships among quantitative traits are affected
by environmental effects and these might also be affected by DNA methylation. This study’s
aims are to examine relationships among DMP at the slaughter after fattening and economic
carcass traits of JB siblings of two sires. Genomic DNA samples were collected from adipose
tissues around the kidneys in each 100 JBs produced from 2 sires (Sire A and B) have parent-
child relation, totaling of 200 JBs. To search DMP, EpiXplore Methylated DNA Enrichment Kit,
EpiScope Promoter qPCR Array (Human) and SYBR Premix Ex Taq GC (Perfect Real Time)
of TAKARA was used respectively. Correlation analysis and analysis of variance (ANOVA)
are performed by using SAS program, version 9.1. The CG rich regions in the upstream
regions of seven genes, APC_2, CDKN2A_1, CDKN2A_2, CDKN2B, GSTP1, MGMT and SFRP1
of 24 genes were very high DNA methylation level, and DMP in the other genes was similar
between 2 sires with parent-child relation. Additionally, CDKN2A_2 and RB1 was specific
condition. Correlation between subcutaneous fat thickness and CHFR was 0.73 at 5%

significance level in JBs of sire A.

B BART—ALEbEPSATER S, 1
17 EOH b BABERRORA L DL B
BAEOBEMMON LM EOWMIE 251 koTHY, RSB BHEMEE

1.B ®
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ProTWB, AR, 5 FAWFEMDTEE L

L RRREEDIZT ) AR EA TS Z &
T, BRIICHER WRHFEICE D % 50 T A 4 =
ALDFERHL T NEEZ ONTE 2, REhE
I T A RFIEICIZB U2 Lo
THAEELCTEY, TOHBERTFHOKERE
JEARAE ORI X R B2 D TV Do s, BRI
B D) G ARHE 60 % & EEDTR L, B
il A DB E R R T OB H R R TR0 A1
RSS2 LD TH D, EEDOQTLIEH
LSNPIEHMORF I ENOFGRKIIMEL, 250
53D B L SNLBETHEND IO DOEH
HWCRIZPEICED 2 BikEiz T2 At
CLIZBBEBECIRILB LS. o T, 7z,

wBINEE D% 1L, BIZEROMLR ST ERIEEN
DWEBLHRNZ LS, AR —H—L LTEE
O RINCHBIc& 2 b0 L LTiE, #E%E
HWoOAZE ST “BREER" oWz KI5
DTHDLIENUHTHY, 724 OBIZTIC
L2 T AN AL ZHSTWAEZ EAEE
Thbo AFETIEX, ZHFETEEAH =X 4
DIYT AT 4 v 7 EEHE, 27 ADNAD
A F VLRI ISR 2 B CThzo — IS T
WA5DNAD X F VAL HEARN 22 % 2 ) T,

BT OMRNAFBEE ¥4 IV 72 L T
WA5LDT, TaE—F—FHEBOCPG) v FH
DYV ERAFMETEILETEL L DBETD
FEB A @ LTS 2 ThH B, TR
= A LDFEAERACOIRAEINE > THIRR S X OB
BRFRAICZAL L, 7 AT 4 FICZAL L THLRE
DRVERRERT L2 IR ERT 2 EE 25
M, SRIEBCH IRRA R R TR BRI L Z 2 5
N5, BEMMEOIRZMEE, 728 2 H—0%%
RWBTH-TH, Sk, RBE, HIH, (Irkks
ZENTHRMEZ DR LWV EIZMsNT
BOY, TV T4y 7L ORI

PECOWTETHHIRFENEEZ BN, b L

DNA * F)VALEE (—EoHIRD &) &AW
L MBI R A, HEEd 5 IR
LA T — Y TOLRBRAD & F N RE I H & 251]
BECTH DY, BUTOLRETIVIC L 2 FHAMMOIE
BEEZHOLDDOEMFETE L, Dol &
5, SHNTETHERICH B 2FHEAHED T/ A
DNAZMBR LT, & M7/ A TOAFIVLRE
IR E SN L EE T REIR34EI A R L, 2 F
MEEE (X FALEE) ZdE, L7z, 72,
ZIS LB E & OB b 1T 5 720

2. /7 &

2.1 BB XU ADNAOHIH

BABRICH 2 MR 20 (FABXUK
B) OFET-41008H, 7200860 #% A BRIGN; %
BEILL, 7/ ADNAZHI T 5 % T-20C T
Bl 7/ ADNADOHIH X, QIAamp®DNA
Mini KitZ Hiv 7z, Bk, Fv MiEo 7o b a
WAZHE > TIT o 726

2.2 EBEWEMEB X OV A F VIEDNA O i

Vibra cell (SONICS#:) % Hw<T, fili L7
77 LDNA % 6 EIT CRE 555 W AL B & 17
FAb %17 5720 $fFIZAMPL30% T35f & L 72,
EpiXplore™ Methylated DNA Enrichment Kit
(% 515354 F4k) % HvT A FIL{LDNA D i
iiolze DEOFMIZ, fHEo7a kanic
Peo THT o 720 Wi S 7z X 7 IVILDNA % ¥ 3
572028 —VikBEY Tirwv, €561
CENTRI-SEP Spin Columns
Separationstl) #HWTHBE L7z, #5729
TN & LB ORHTIC 7,

2.3 77 ADNA®D X F VALEIG O fEMT

f# Mt 12 1% EpiScope ® Promoter qPCR Array
(Human) (¥ # 7 /84 * #1) B X O°SYBR®
Premix Ex Taq™ GC (Perfect Real Time) (%

(Princeton
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B TNA ) RV, PRI, fHEoTa b
INIHES P20 KV TN BIF 2 DNAD &
EHET H0IC) TV 4 APCREZ WV, £
@ & ZDThreshold (dRn) HZ0.02127% % L7z
0%, ¥HINAFHID AR I TWS
EpiScope Promoter qPCR Array Analysis Tool
EHWTE AT VLEEG LR FVEEGE 2
ZTNEM L 7z0 KAEFICBWTIE, A F LR
TEODNAM BT 2T R &R L7z

2.4 FREHEAT

BEAHIITICIE, SAS (5= 3 ¥01) 7u”
FLABLXUOGLM 70y —3Y ¥ B XUPCORRT 1
Y=Y x B HVTHGE L7ze SRIGHTICH V78
WL, A H IR HETH 5 L DIZOWTH
YHEBICHRIEMIEL, &2 FVEEE (X Fufk
BE) O UTH TORE, & 5IZIMHBMT 2
17 720 AHBIMEAT CTIE 5 % K e A B M E %
1o 72

3. BREEBE

ASRFE L BT O RREIcE LT, AB&
O ¥ 7 AE#HR%E b L ICBLAST#NT % 17V A
FPEICOWTHRE L2 2 A, TXTO#MMET L
TEIAIZ B TT70% %> H80% FEE—F L T 7z,

MEHEEADETIZBWWT, #iETAPC 2,
CDKN2A_1, CDKN2B, GSTPI, MGMT, #L
CSFRP 1 @ FHIBICBEVWTIZA3INHAS T
AT TR R, MERN O 2 F VL]
BV EEITICH 572 (Fig. 1)o —H T, Hi
B OEFIZB VT FAROMEF AR 5 7273,
HFIZCDKN2A_ 2 3l HE B 0 5 A3 P32 8
Motz (Fig.2). &5121, MM ADORBL X
BAHTA 4 TEAFMEEEGSE L, Thsto
AT TR A F VLD G EW LW S 2
oz COMMIMMEFBDA 3BT
R I N7, TOMMRT LIz B2 X F v

{LIREEIZ, BERBHMTHY, LHOLDOIY
FIAR—=h = LTHNITH S Z EDHIfFSh
oo EHuBHALELT, MHFABLUBOE
F12BWT, CCNAL, DAPKI, PTGS2, #L
TWT 1 o L, Fn2n100%K 2 Fv1t
RETHLZ LWL RS20 MAT,
CDHI, CHFR, #LTMLH1 iZZhZNEAF
WMEE AR NEHINTH L Z L BHL L o
7zo THOHOHFIHERRWY S L TR EE A
FEOBPBIALE ) IR RN BB CTH 2 WD H

D, &5H7%5BHFEITMZ TR L X)L TOIn
VitroWf5E D LRSI EETH B L EZTWHY,

MR AICBWTHAER (CW) &LINE-1
FIRI DR A FOVLEIE & ORI B R IEOHE
(046) BB SN (P<005). &5IIE, F
THRNE & BNIP 3 & OMICHERADOMME (-
048), Z L CCHFR& OHIZE WA R % EDOFHE
(073) HFhZ2h#ED SN (P<005). i
AL FCHFRIZSEZ I WIEOHBEERH Y, &
DEETFIZE3SIEXFF Uy YRy H) T —¥ %
I—FLTHBY, HRMIED S IR B
BRI E A G2 2EELRNTTHL I L
N, AFIVALIKEDP B A2 5 2
EHEZE I NI, ZOMAIE, HRDOZZDDOHER)
RIS ) AR =N —DHFEEZTRETLHDLE
ZbND, —HT, FHEFBIZBWTIE, HRE
L CDKN2A_1 L OoBICHE R IEOMM (049)
WRD BN (P<005), MOILEIZDOWTIZ
A BERABIZRD SN h o T,

FEHEZE ADST, FHEA: BASC L W) BT-BILRIC
»HHEENHERERTHY, TNOOETIIBITA
AR O WAL BRI OB A F VAL EE o
FOL T BRI D o 7278, B OB 7%
2T LIRS & 2 & 2o 720 5§, CDKN2A_
2B LURB1IZE S %5 Ha % E3 2 BEEN
BIATLERBTHE EEZ BNz Fz, FilESF
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Fig. 2 Methylation degree in adipose tissue around the kidney of Sire B's child HAS5 [JA 4
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Table 1 Correlations among carcass traits and
methylation degree of 28 upstream regions in 16
genes of the cattle produced from sire A.

Table 2 Correlations among carcass traits and
methylation degree of 28 upstream regions in 16
genes of the cattle produced from sire B.

Gene BMS CW LEA RLT SUB Gene BMS CW LEA RLT
APC_1 0.18 0.08 014 -016 -030 APC_1 0.32 0.39 0.34 0.35
APC_2 011 -005 -020 -007 0.05 APC_2 0.09 —-0.13 0.22 0.03
BNIP3 022 -0.26 024  -009 -048* BNIP3 0.26 —-0.08 -0.34 —-0.11
BRCA1L 018 -0.28 0.04 005 -0.38 BRCA1L 0.19 —-0.13 -0.15 -0.19
CADM1 —-0.31 0.27 —-0.22 0.13 0.39 CADM1 0.04 0.18 041 0.28
CDH1 —-0.07 0.11 -017  -022 -035 CDH1 0.13 —-0.08 0.17 0.16
CDKN2A_1 008 —0.30 -010 —-003 0.21 CDKN2A_1 -0.12 —0.02 0.09 -0.25
CDKN2A_2 022 —0.08 —0.06 021 -023 CDKN2A_2 0.19 0.49* 0.40 0.45*
CDKNZ2B 0.23 0.06 0.13 0.29 0.35 CDKNZB —-0.08 0.05 0.16 -0.28
CHFR -0.17 0.26 -0.14 0.27 0.73* CHFR 0.33 -0.07 0.04 0.03
DAPK1 —-0.20 041 -0.37 0.25 0.40 DAPK1 0.04 -0.29 -0.15 -0.09
FHIT -021 -005 016  -003 0.03 FHIT -0.06 —0.11 —-0.22 -0.32
GSTP1 003 -015 0.31 003 -002 GSTP1 0.20 -0.35 -0.05 -0.25
MGMT1 014 -031 -0.05 0.00 0.24 MGMT1 0.36 0.17 0.13 0.27
MLH1 -0.17 0.33 0.05 008 -0.04 MLH1 -0.12 -0.16 =031 -0.07
RASSF1 —-0.06 0.12 037 =030 -019 RASSF1 —-0.11 —-0.20 -0.13 -024
SFRP1 030 —-0.36 01z -014 -024 SFRP1 -0.19 —-0.07 0.00 —-018
LINE-1 -0.07 046*  —001 0.22 0.00 LINE-1 -0.39 0.14 —-0.11 0.00

BMS ; bovine marbling score, CW ; carcass weight, LEA ; loin
eye area, RLT ; Rib loin thickness, SUB ; Subcutaneous fat
thickness

* 5 It was at 5% of significance level.

ABXUBHTHIET.2L, ADHOETOHEA
BAES RN ERMHNTEBY, CHFROE X F
WALEIG & OBRIRED TRV EHER I L, Thb
DHELEFICHT LSO LMANEELTHLLE
Z 5Nz (Table 1, Table2 ).

4. B 0

BEAM ORI ZHEZ X Lo & L7z RN IZE
WHTIEH SN Twb. TOENZAEFBE~D
HEGE A FRER R I S hTu v, —
i T, MR T 7 &R OB AR
60% & i <, T OFEBRBIET DAFFEAY R < WIFRF S
N7z, SWBE OB G S 5 8I5 TR
RKTHhY, HERYIZRIZIESSQTLE L U

BMS ; bovine marbling score, CW ; carcass weight, LEA ; loin
eye area, RLT ; Rib loin thickness
* It was at 5% of significance level.

SNPEHT B OFFFIEANDOFGEIX LT 1
~5 %R N2, BEGEIR TREORE XK
e ahTwa, 2L T, BENREIEEEL LT
BEZENOEEZZ A LEZLN, EHEOR
WH M RIZIZNH 2 RAEWICERT 2 LEV D
%o ZZTHENE, BlFBRICH 5 2 T HIR
D7) ADNAZMAL T, e N7/ ATORXF
WALIRAETIR & SN % BAR T L3456 % # IR
L, AFIVLE (X FULElE) 2FdE, il
o F72, TG IR E OMHBIENT b 1T 5
ERE MM TH D AB X OB T %1008 AT
2008HOE PR sk 7 2 A DNAZ EE L 72,
t N TDNAX F LD EE L 2T 5 Z EHH S
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Studies on perinatal transmission of bovine leukemia virus

H B A
(B R B AR IRPE 27

Hirohisa Mekata

(Department of Veterinary Medicine, Faculty of Agriculture, University of Miyazaki)

Bovine leukemia virus (BLV) is the causative agent of enzootic bovine leukosis (EBL) .
Many BLV-infected cattle remain asymptomatic carriers of the virus. However, 1-5% develop
EBL, which is characterized by fatal lymphoma or lymphosarcoma several years after infection.
Understanding perinatal transmission of BLV is essential for constructing effective
countermeasures against BLV infection. However, the rate of perinatal transmission is
uncertain, as larger sample sizes are needed to assess this. This study investigated the
frequency of perinatal BLV infection under field conditions and evaluated some of the risk
factors associated with its occurrence. A total of 129 calves born to BLV-infected cows in 2013-
14 in a herd in Kyusyu, Japan, were tested for infection immediately after birth and again at
one month of age using nested PCR. Maternal viral load, cattle breed, the presence or absence
of midwifery and the number of births per dam were evaluated to validate the risk factors
associated with perinatal infection. A total of 24 (18.2%) calves were infected with BLV, of
which 14 (10.8%) calves were infected through the transplacental and 10 (7.7%) calves
through the birth canal routes. Maternal viral load was significantly correlated with the
frequency of perinatal infection. Fourteen of 29 (482%) newborn calves born to dams with
more than 400 copies/10 ng of genomic DNA were infected with BLV at birth. Only nine of 95
(94%) calves born to dams with fewer than 400 copies/10 ng were infected with BLV. No
statistical associations were found between perinatal infection and cattle breed, midwifery and
number of births per dam. From the result of this study, identifying cattle with high viral load
(over 400 copies/10 ng) and transferring their use from dairy cows or breeding dams to
fattening cows or donor cows for embryo collection will reduce the possibility of vertical

transmission in herds.

gy A NVARFLEYL PO YA NRE
(Retroviridae Deltaretrovirus) \ZJ& 3 5 I A i
WA B s (LU, REmE) i, L b WA NADKG R FHKE L, HIEREED) &

1.B ®

© The Ito Foundation



180 PIR265E I FAIC Y S 2 B JE sl AR (Vol33)

FNEE EBETAFORIBMEISRCTH Do R
DRIT0% I\ TIERERTH D, 25~30% A5 ¥ 78ERAHS
ZUNTHINT 2 Frfeth ) v SERBE S & 7 B A5,
SR EIZERHFIER Z fEb v 1~ 5 % D &g
HIEGe 0 S BAE RIS T - ) >N & S
L, PHBARERD, 72, LY TRIENFR K
NI BT BBEFELy & 70 B o 2010~114E124T D
N7z E&EHEOHRAE T, 4, WHEO4A MR
ANV AEYGRITENEN409%, 287% TH -
72V BIEFOBIERL AL TBY, PHRAR
RAETERI L 2B RBRIKE RRHEE
o TwWh, /2, ZHETIEY V/8Bko B
FHMCEREDR RV EE 2 ST E M) vk
WEEINCB VT, REMEONESIIES %
BEREAC T R0, A EMEAC T ARG S, 4-Fim
WA N RGN X B HEPGEIL EICKRE W T
EDRHLDIIHR)DDH B,

FRIE Y A v 23 EG ) » 85k & & iR
TBAEZNL TR T %0 RIFREIEZ b7
D, I N EOWRIMEBE, TEFERERT 4
DfECEL, WLz ) #H o REEHEBA T
BT 5° 7, 72, KPEHE L LRTHEIRD
BWLOD, BAE AN L IZEGR RS X O
BRICRETREET 22 dmonTns®Y,
FIE ™ AV 2 N3&Getz, Tar A VAL LT
b ogemRicilARTh, AEEICDR > T
HHET %o BRRFEZD T 7 F », Wk
AR L 2\ 7280, 2 ks SR 2F E s 7 A
VA DIEGe% B < UM B3 % v,

FRIMAFERT R E LT, G o iRk 23
RINTVD, I -y 3R F T =T DOE%A
TIE, FEWIRIKORER, IR £ v A
EASER S 72 W, L L, ERER» S OHIME
A, BEESEVHARIIBWT, Bt of
HRIIRIKIERE OB AR E N L2 58
LW, 20720, BENRAHOD L, B

TR oMK, RGO 3
DLLENH L, Tihrl, IHEH» S B~
DENIREFN R ARBDH L L, JEONY Y
AT L TIIMEEISFERFE AT TLIENHL
W EMD, FEMR R A AT - G S R
TR HRBHA L 2 BGF OB PEGRE T
FrELRFEL LD, 20720, LVFEIMEOH
2Rl %2 3. C % 72D AR 7 A v 2 O T %
Y1) 27 % EMECILIR T 2 BN H B, T2, T
B 2 B C ool CTEE RG] D 5 ) 2 7 HF
ZHOPICT HUERH L, T, REFFETIE
MHEEPOMERZRHRDL & 2 H I 227 WT- O
Wia4T > 720 AWFIERCRIE, BB 23058
70 L RS S DREAT, 2 L4 55 O I L2 D>
B35,

2.7 &

2.1 HE

MO —BEREEYE RVAY A4 xR
25008, HEAM A 3008, F 1H% #3008,
7T v AA AR A KILI008E AT ) (2B VTR
DRI ZAT o 720 BHBELTRIBAEZAN L0
M7 AV ARG i <720, HMEBZO T4 %
B o i L, SR IR L 72z 5
Z, TOBRIIRAAE G 272, 20134 1 H~10H,
1245 APl L orEd, 5290682 & Rl % 17 -
720 TRTOMBEHMARLELE (15002, 55,
ME 5 BEZ ATV, B ORRFISHE Y, ELISA
FEWC X BT A VARG B W% 1T - 72
(JNCHE, #H30) o 20134 6 H~20144E 5 H, Hiiak
OFFEEY, FAIFY A v ARG & B L7
FRE1158 B & ORARH: & 0 4 % v 7e 7212980
(BB : 5450, F 18 : 648, FV RS A~
Fi: 35, 79 AA AM: 8H) X0tk
2ABERI AP RRIN & 47 > 720 F 72, E#31~45H
H, FE, TH25RM%17-72,
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2.2 Fuv AV Zokihs X OEGeRE o d
SE

M 2> 5 O DNAHH 1Z Wizard Genomic DNA
Purification Kit (Promegafl, Fitchburg, K[E)
ZH 7z, flih L 72DNA D5 ER T
WoE L, 50 ng/ ul\ A BEHE L7z, dhili L7
DNAZ R & LT, FHIKE Y 4 VA DLong
terminal repeatfigi B & LenviBIn T2 M & L
7znested PCRiE %17~ 72% . HAEEBZOMTE T
P20 231 ~45 H i DA Ttk o+ 8 2 G &
g, WWAEE RO TREEA D31 ~45H i DA
Thtkod % B L Lz,

2.3 YT AN ZmOYE

BEORERETI ANV ZAmEWNET 5720,
Cycleave PCR Reaction MixB X O} IlLI% 7 A4
VAR F > b (TaKaRafh, Ki#) #HWT,
Real-time PCRE %472 727

2.4 SRR

Wi - B RY & PO A OV A&, S0k
HERE, FFo oW Tha!
MExRITo 720 P<O05EFHEAD Y & L7z

3. BREEE

IR 7 A IV AN &G LT 72 BEAR 12980 A
SEFNAETEDIH, 148 (108%) TH#
Jes, 1080 (7.7%) CTHEEREIFBO SN
(Table 1) 71186% TH Dkl X UV K
PAFRE 722 LR, Thid 4~ 6 % TEElE

Table 1 The frequencies of perinatal BLV infection

#HI 5L LBEOME LT RVHEE 25
T3, ZORERKE LT, MHHEOEND
ZZON5. MEDOWETH7 IVINTLEE L
@ & AW TV 7znested PCR%: Tl b i B
MEL Lo FETFTRIERDFEN LML 2
&, BENSOHEPTHITEE L T Rn &
Mo, TA VRIS BHREED T IAT b
F, FOVINILREROSEE TR T REZ: LV £ THL
FAfi2S B L T WITREED S 50 Vo lT),
nested PCRE#:TIE W £ )V A #\IEFZ# M 572
D, FrAEFAFOPURE AR ISR RSB S
o MAEFFCTRRFAZBEEDZOIZ, Mk
TEBRFRAHALEZ LUV DB, Th
FTOMEICLD L, BITHARIIREI » ik
THHET 720", 9 o A o724 o4 1 i
W7 A IV AMAIIPCREEDSEY TH 5. AWFFET
13, W L 31~45H #RIZ BV Tnested PCR
PICX2MEZEM L7z 6 HOWATFT, H
FEAR 2415 [ LU O s TR M A2 2 31~ 45 H i D B
ETERETH 72, TNEFBEOMmEE, DA
HbITbNTwaY, 206 FICIET ML LT,
single PCRZZ & 5409 4 7 )V OHEIES Tld ™
ANVABIETEMIBTE Ldolze 2O LR
5, BEBRDOY AN ) Lk EORANEE
LTwaeElEbhsd, Dbh»s, PCREEIZL ST
FOMAEZ 1 r AP T ) S X D@Ee
EZbNhb,

JaiE - BRSBTS ) A7 T2 S0

Transplacental . . . . . .

Calf breed Number of calves o Birth canal infection Total perinatal infection
transmission

Japanese Black 54 7 (129%) 2 (37) 9 (16.6)

F1 64 7 (109) 7 (109) 14 (218)

Holstein 3 0 (0) 0 (0) 0 (0)

Brown-Swiss 8 0 (0) 1 (125) 1 (125)

Total 129 14 (108) 10 (7.7) 24 (186)
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5720, BFORGEY A VAR, SEAhOH
e, TR, B o REERIE E I - PEE K
OB ELELZ. Th5DOERNEZ ) A7 HF
DM EE 2Bl e LT, - EEEEoY
AT T EANORGE T A VA RB L ORER
BA BT LLEE2T00THD, 2F ), B
DEGe7 A W ARIIHETHE~ORBE T A VAR
(2, S, o ahEE,  BE o RIS
WO EE X BT 5720, TEOEBICAETY
BIEE OE, DF ) 7 A )V RTRETE SN D L
BT EEZ T LI, BFoKEEY A
VAR LS - EEERREOMBERLE S
5, R ANV ZAEOBIMILBIL T, bl -
IR DRERIEM L7z (Fig. 1), ¥72, 10ng
O 7 Ap, AR 4 VADEGT ¥ —
BH400 copiesA:ii D TII NG - B KGO
C BHERED94% (9/95) THhorzoizxlL, €
N EDOBETIZ482% (14/29) TH - 72 (P<

(a) []: Birth canal
B : Transplacental
20 ¢
15t
10}
e
< 5l
C
2 0
3 <200 <400 <600 <800 <1,000
(b)fg (n=87) (95) (111) (119) (122)
© <0.01
2 60 p<0.0 ‘
£
8340 ¢
20
0
<400 >400
(95) (29)

Viral loads of dams (copies/10 ng)

Fig. 1 Correlation between maternal viral loads and
perinatal infection.

(a) Rate of perinatal infection was proportional to
maternal viral load (b) Perinatal BLV infections
occurred in 94% and 48.2% of newborn calves born
from cattle with under and over 400 copies/10 ng,
respectively

001)e TOZ LD, BFDEGT 4V ARED
P - BRI EE R ) AV HNTTHB I LS
HoHME kol T, DB OA ML
W - EEEROMBE LK Lz A BId ) o
TG 03200% (2/10) & ABhZ Lo
D6.1% (7/114) L TEWEE 7 o 7298,
INSOMICHEEREVII L o7 (P=015),
Tz, MEME - R L TR0 MR LT 5
&, F1AET218% (14/64), BEMAT16.6%
(9/54), "NVAZ A L FET T v AL AFTH
Hb¥T91% (1/11) TH o7z (Tablel), TH0
mn Al & G - PEE RGO MICHE R E VI % L
(P=068), ETHRRIZHT/IINVZZ0I5
WAL S CTH A F 1 BTl D gk &
eolze Mol - FEEIEG: & B O R A R
L72& 2 A, JEERGE O3 o 1 1% 4.87 [0,
i AL 135,300, &G L OREIZ4.92I0 T
D, ZNOLOMICAEREREVIE Rr o7 (P=
037)0 WD ) OB TRVIERGEI LD S
N7zb 0o, FHoiiE, HEERE e G - EE
B O RN 2R RDRD Mol E
Mo, SUROWEE S AEGD ) A7 TH DD
WTIE LR BB PLETH S,

REFGED S, FHIME T 4V A EYFF R0 4
FNFHD186% Thafls - MEHEIRYT 52 LA®
WO otz 72, BG4V X E208
HELVAZKFTHY, 400 copies/10 ng % itd
RBETANAEDEGEIZRS &, 482% D
FrAETFAAEAIE Y 4V A& L TAETRS
PO E Lol FHMIEY A IV AEFIZ
KRG TIRIRT B0 TD72%, YO R
AR SR RGN TORGZ B CeOICEETH
%o WVWolF) T, BERETIFL720121F, K
Y R T DD b0 BRI DYy A
AREIRBL, ey £V ARIZEDS W E R
W, SUEETE 2T A A, FREGCE ORI
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DRND, THIVBHICBWT, Fr—Et72 5k
FOEGURBIIHMET 2 TSR L w2 et
HoENELoTWEY Y, 207D, Biev AV
ARDL WX ) ZHEIN 2 $R D, BLV IR
FICBAT 52 LT, BLVORESEY A7 &2 X0
WCHIZ D30, G A VA ROS WO
EHEFET AL DUWRETH B,

%< DL by AV AEGHETIE, &AL 2
RIEDEE L) A NFTH D, £D72, TEH
R D BNLEAR OB 725 TR L, FREF O
WA OGN DH L. O LD
b, FHEIE Y A v 2 &G I AP G723 T
%<, WEEGOS I D AT L THT ) LEDD S0
B, AWFZE K F X Mekata, H,, Sekiguchi, S.,
Konnai, S, Kirino, Y., Honkawa, K., Nonaka, N,
Horii, Y., Norimine, J. : Evaluation of the natural
perinatal transmission of bovine leukaemia
virus, Vet. Rec., doi: 10.1136/vr.102464, 2014. 1
e BFEER L7,

4. 2 8

Mo 7 PR ML V2 LR ™7 4 v A D& Ge %
K E 25 ORISR TH 5. £ OREG
BEERIEERZ R ELZVLE 0D, 1~5%DKgt
BHRIEL, TPHRARSEBEIEWNSG %5720, #
W RERDS R E Ve JTAE, ENTIEE M >
AW ADEGEEHBIL, SRS O Jm A58 L
TWwhizd, RELRHEIKDON TS, FH
MIF 7 A NV 23R8 & O EE K TRk %,
T BYSREIIKTEETH Y, TDY) AT HT
WZ2oWTERZLOH|EITTbNTVE, wWolX
9, BEBRIZEOMEATFTIELNZLDD
D, ZOMER)AZHNTLERRLRESL SV,
AWEZETIE, 1298 LK 7 A Vv R &SRk

oA FNIHET oM &M L, 4 H s
T ANV ADTEMIEGOMHERS L A7 HFI12H
LN AT o 720 ARITROKER, AR5
HEFENT2TFHD186% Tkl X U & & Ge o5t
CHIEDPHONE T, T2, BEOKYy
ANV A mDOBIMIILBI LT, Bl - Bl
BRI L 720 G £ VA mP L WRER A
F 7274 (400 copies/10 nglh L) Ti3482%
TEREMLIFET2DICHL, PhwiEroATh
72 TI394% TR L 72 (P<001)s Vo lE
9, RSB OF R, FomiE, B ER
Bl - EEEEOMRICEREREN IR d o
7eo BLEDS, TRTOLFIMIFEY A IV R &G
P —HUSHIK - BHONRET LD TIE %L,
BRI AN ZABOL W2 R L, BENICHE
B9 5 e, BEIMIED A VA O EG 5
TIREDRRTD 5,

X Ok
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A countermeasure against the infectious source of human toxocariasis and
ascriasis : An epidemiological role of cattle and chickens and development

of a control measure

Pprp S - LI REZT - EHE O R - MBS - O TERR - =3 M- BR W

(RIS R B, E IR R D)

Nariaki Nonaka, Haruhiko Maruyama®, Ayako Yoshida*, Yumi Kirino,
Yoichiro Horii, Naoaki Misawa and Ryoko Uemura

(Faculty of Agriculture, University of Miyazaki, *Faculty of Medicine, University of Miyazaki)

In order to evaluate human risk of infection with ascarid worms from beef and chicken
meat in the southern Kyushu, sero-prevalence against the parasites infection in cattle and
chicken was investigated using the diagnostic system developed for humans. In cattle, 35 %
showed positive reaction in the screening ELISA, and more than 50% of those positives
showed ascarid worm species-specific reactions, indicating the possibility of infection of ascarid
worms (Toxocara and Ascaris) taken place at the farm level. On the other hand, more than
80% showed positive reaction in the screening ELISA in chicken. As in cattle, species-specific
reactions were observed in chickens. However, it can not be denied that false—-positive reactions
may be involved in the result of chickens, and thus we are now performing an experimental
infection in chickens to evaluate the reliability and possible cross-reaction in the ELISA
systems using different antigens made from different ascarid worms. We also developed an
epidemiological tool for detecting Ascaris suum larvae in meat products by real-time PCR in
this study. We are planning to develop similar methods for detecting Toxocara canis and T.
cati. Based on the results obtained, we further plan an epidemiological study in farms having
sero-positive animals to clarify the conditions and factors for the ascarid infection in cattle and
chickens, and want to establish a feasible countermeasure against the animal infection with the

ascarid worms and to contribute to the improvement of the food safety in Japan.

LA, AORHNTHRIBEETZ0E

FHRHNBATT A0SR SNIHEHTDH

Wy eI HE X, FRASE % o B T %o TAENZBVTIE, K - o] BUE o BTk B H

B %o T NERILE A JUE T, B o fn il FES RIS (19934 C) s hTnd
B, bbb, MR, FKE HEEAS A& 2T ICDIED Y, F2, ZAELANLT

1.B ®
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a7 A4 BUE B O MG W 2 47 > TV 2 WF 28404
B - A OWFZEEE T 1L 19864F LIk > By i sk m] it
JiE SR FRIE B0 0 A31,000 (#4081, 4F) %8 2 72,
E AN, BHCRIEREG DT L A CIZREEY
FERZ R &, E D720 Wik (0 R 12
BoRVicd), BEZERATEZWTS—X, 7%
HbHIFERNEREZ AL DIZE L E 26N
%o FEBE, MHEFTA TIEE % O PR ESRE A
HE SN TS Y, KEHFEIZOWTSH, 19904
E S MER SN D X )12k, ERiALF
ZEE T OB O W% IR BN L 2 b DL e L
TWwh,

W R D ANDJEGLE, 220 TR, i,
R D FEFE PR S 2 0] IR OB FE A TR AS
WA TH Y, HEOMIZEHZINILL TV
MBORGDSTETH o720 LA L, EdE, EAE
Tk, WEOER, T4abbRWICHKET % EY:
(Fig. 1) HEIZh->TwbY, FEEL L5
REREDORE - FEVPINSORMIIEY L 72
Yitr, WHUIRN AT LIRS HRIch o £
FHE 5, BHETIE, ALOZBICL VRE
DOURIEDO AR IFEFN 5 X9 12% > TRNH
REBGEASHM L 72 L E 2 5, FEE, ZAGO
I TRBEERATEZ 5> TV BY, FRZH LT
X, BADOAERZEFGE V) BAOETALA D
D, FREIEDL L X DEBRE Bz Eh) oK
K L) A 7 3o & R TEWEZ 2
bbb,

AW TIE, ANHBH Y AT 5 OWREE v
T, HiFE 04 L BB 5Pk %R % A
L, BEZOGENMEEM D 720 O &G Iz B % il
2o F72, Y-V ELTRERDSOL R
HERRFE L.

Fig. 1 Transmission routes of ascarid worms to humans

2. /7 &

2.1 BAW - ABREYIIBT A
HIFEORR - £BLIEIBWT, WHTB
L UOHWHBoMBMEEZ AT L, NHICHBE S
7z, BRI E R AR IL PR (As-SWAP) % H
Wiz A2 ) —= v ZFELISAKA, B X ORI H
ot (Tc-ES) 3 X UMK %) L o HEH 75 ih it
(As-ES) % J\v 7z Jo] dffi e SR ELISA e % 92 it
L720 ZEOBE Batk s v b4 7, EwED
ML 6 MARDWICEE O IR R 2D 3 5% L
L7Aflie Lz b oix, 704 5—%2KEHa
vhu—nwte e LixE L7z /2, AHMF
VHIGRESHH Y ZAY y7ay b (WB) Fv
b (Toxocara WB IgG Kit, LDBIO) %4~ - 8 H
WCHELTHY, K-MElm (FeDThFv
) 1263 2 R RYUAZ R L 72

2.2 WD SO R dUE 1 0 7290 O real-

time PCRi%E DS

JK I UK R 2 B 3 % 720, BRI B ARG 22
TIAx—Tu—TERERL, IhbiHwie
real-time PCR(Z X % K[l B 4 HUs Y o> 15 g ik
% AT L 720
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2.3 RYLFERRB X OPURIERIC LT K, A
K, F1n] BUIE O I

BRI  X OV - RS AN) %
L, K, M, K BhEmokhe AF L.
R ZEH L, TEP X ) KRR o RE A R
L, ¥3#®7 7 23 ThigE L ORI 2 1372,
2.4 ) H )y B o HEiE S o 1 B
KBRIIOINR %, T A — X% v TR
MCHE L, SRR R E2 7., Boh
oWl % 5%CO.F, 37CTH#EL, ¥ bikz
A L CHRIE I PR & 1572,

2.5 JEHFEER

IR DA D KR A FER T 5720, K
JRE 2,000 & %5 2 B0k O8RS L, 3
HE o L cHm L, BaeE (Body), B
g & O (K, AR E, K H) ~FEL
TR L 7o IRIBIBUC DWW, BRI
5 80% 10,0000 8800 LU BN gEER 2 17 - 720 RIS,
FREE IR AF (53 7) 1SRG L, &
] BTS2 LAl D ZE AL & HURE ] 0 58 7 I
JBVE% S 5 720 D FEER % BIG L 720

2.6 BERIIBIFLHFL

fiE B O KGR B & OB EREOFAE 1T
) 728, HIEE X OB L 5% 0 BRGNS
Ji 7o Tl 2 BldG L 720

3. BREEE

3.1 HEWERAFBLUEIIBT S KM E
V23 % BuAgifli o FH

(1) W4

TP, BEREFE LAV EWVD LATY VLG
300BIKICOVT ALY ) —= v T ZR T 72 L
A, 1058k (35%) B Pitkbatks o720 &
2T, A BB AR IS X 0 e U o e % 3R
B7zo TOBAETIE, Tc-ESIZxTd % Bk
IBASAS-ESIZH 3 5 ROt & ) B id M F v

7 5 [ &GS, 2 As-ESISH$ 2 PiiRB I
JEASTe-ESIZxt3 % KU & 1 B354 130 ] Husk
PG b, A7) —= v FHREBYEE -7
LOSHEARIZ DWW C o] U R AL 2 AT 5 72 & 2 5,
219% 25 N %V H 7l dUEG %, 36.2% ASIKIn]
YA MR E oz NE VAT RO R
AEED N2 20K DO W TWBI R 2T o728 &
5, 18R SWBR 4 TH - 72 (Fig.2). 52 [l
HOPRAITBE2IFE L CHE L7z, 3285123
WHERAE LR, A7) —=r FREnETEx14
BR (44%) D248 (20%) THiEhiz, 20
96, XV ATRIBROEGERETEDLNIZD DOH9
Btk (375%), FRIEHUEGEAsBE b7z H D H315
Bk (625%) ThHolzo T OFEFIIHIITHE S
N R OIRM E FikEE 2 5Nz, Py
H T HROEGD LN OD I B, THRRD
WBEETH o720 BRINIHSL L, 9BRTK
mHEGe b N DDA, 2BETIE VT
DGR D NS O A Sz, Y D
3RMGTIE, W5 b BUEGe S5 b B s
ENize THOOBARRE, K, A, WK\ UK
PR LB TRI > TO L REEZ R T 550
LEZOLND,

~
S

spesific

} Toxocara
bands

+— B &
®

Anti-Tc-ES antibody (0D, .;nm)

O 0O 0O O = =4 a4 a4 o
O N B O OCON B O ®
I I I I I I I I )
B

Negative Positive
WB

Fig. 2 Detection of Toxocara-specific antibodies by
Western Blots
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(2) WHIF

FHIZOWTHET, BEEHELZVEVI S
T a4 7 — MG 150K 5 & OV H G I 1694
HEBRE L. 704 7 —1MiEDIZE A LED0D
fHO2LA T Ol AZ /R L7 2 & 2520, A L,
s P %2 O Cut-offfli # ODfE025 & L7z, Th %
bellda e, WBIHT ALY —= ¥ 7
T, 864% D FmthE ROt % 7R L7z, [o] URE KR SR AR
TxfTo7L T A, 265% B NFVH T kg%,
349% DSIKI G 2 B ) #iRk & o7 FF Y
71 0 MO &Y AEE D N2 TTRRIZ D W TWBHK
E2lfio72L 25, 10MEBHETH -7z 211
HOREIIRREZELTEML Iz, 9 RKIST
PAEMELLMEER, A7) —= v 7REREER
91.0% DH (AERK) THM S N7z, ol B
BANK§ 2 SOSEIXREB TR ERIETED &N
Ao, KeH, REHRB X OW G OG5 D
NLBRRBENENZ, 2, 3FhH o772, FRHD 2
HCIIPURSUSIIBE L TR 5 720 T Ot
AL, K, R HUEGE A KB TEZ 5T
WALIREMEARRIRT 5L b EXObN505, — /T
Btk BSOS % 7R SRS 227 ) ORI DT 720,
JRPFEERE 1T o T, MO EO BN % A
TLUENDHDLEEZ BNTZ,

3.2 Real-time PCR#:IZ X 2 JIK Il Ht % th o> ¥

h

RFECED, YR1ICOMBATETH L &
Wbhol, LALEDAS, <7 ZHhE500mglc

Table 1 Number of larvae recovered from various organs

Rl 2/ A9 % &, St 2 el F13100%
BMINTE 575 1ILZRASELGEIIMEDS
TR T LM TE Y, ALY BB
1PELLE2IEKGTH B Z e h3bh otz —Ti,
2SN ESN TS SR i) 1Rl S 7=y VY R
mnZ e bbrol, 4RI REOHTEED
MEZKY, EEORA (GRS X OHEAR)
OO BRBIZATH) & &b, HAROTTEEIC X
D, K BB oBMEORE & EFAUEHE b 179
TETH S,

3.3 AT L7 m RS 2 R 5l o & getE b X

OPURAIHERS & 2872 PO O &l 92 5%

Table 1 12 Vi ZERO KR 2R L 720 FHIIHUE
HARNTIIERARITZE T, HEBEICRALL
ke, HOEBENE - TORE 2D, TD720NE
BED B OWA AT o 7205, HB2WHH15ILEB LT
A8V DI AR S N Fzo MBIl 3 MR
T2ATH 72077, At 3 H HIZH A FE S
5 EEZONDNIES L OB 2w L7z, Kl
g U S & O 5 1 ~113PED %)l
AR S 7228, K 200008 & 5-FE Tk &
Dz b WML TE L olze TIT,
BRI DN F % % 2. 1000018 5- 2 175 72 &
ZAh, MERRTOETIED 575, HFlEs X O
PR EIT S I ENTEL, ThEelli
G- EcE oK, A, FEIE 212,000 738, KR
HE50,00018,FNCFAE L, AR bl RBUE 3
% HURAl D ZEAL & S HEHUEI 0§ 2 S OB E %

of chickens inoculated with eggs of different ascarid worms

zggisiétg Asggﬁgia Toxocara canis Toxocara cati Ascaris suum
Dose of
cgas 2,000 2,000 2,000 2,000 10,000
Organ Intestine Liver Lung Liver Lung Liver Lung Liver Lung
Chicken 1 15 76 2 0 1 0 0 7 0
Chicken 2 48 106 7 4 45 0 0 1 0
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AP % &G I B & BT - T b,
3.4 BEFIIBLHA

FEEICIE, AP -SRI o A T Ry AR A
M S N7 MR BRO 9 B, WENOWIIIC
WS O N7, BIBERE N RICHEHY
DIEGLIRW B L CHBFEREOMAZITH) FET
BHo T2, WAT L TT» T B AL OB N
AT TE TV LRNWT & 28 A, KRIEEEILHR
AR IARH O IR O FEM L 2o 72,
RS D TR AR I L o B T [ 4k & R
T, REFEDIRICEET 2 FETH 5o

4. 2 8

BILNIZ BT 2 Ao Bk dUE D & L
TOHREHED) A7 3§ 5720, NHZ#H >
AFLEYRLT, Wz aHukBEEE%
AL 720 BTIE3B% AR 2 ) — = v ZRA b
L, IS D50% Lt Cla] B SO 2SR
LN, BRIZBVWTK-M (MY AHTF) B&
DK R D &6 5 DEGe b Z 5 TV 5 W] HEEDS
RIS NIz, —, FATII80% % W2 % HFEA A
7)== v SRR E 2D, SRS IZIE R
FEROBDFRO NIz, L L5,
TIBEERIEEHR > Tw BV E BETE T
BAERPEREIT> TEORBMEZFEML TV
bo T2, SHBOMAEY — L E LT, Real-time
PCRIEIC & BRI gy ok 2 % L7z 4
%, K- MR RRIE S BT ETH b 5
BB B A S N7 BRICB W ORSIRA
% F il L T~ DRGLIRIL & 2 DB Z B 5 A

IO

WL, FEATWMRERM R EVE LT, SOREDM
PRIZEG L nwEEZTWA,

X Ok
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Application of bronchoalveolar lavage to specify offending bacterium of

the pneumonia to cow medical treatment

NNV R
CHE YR A S BRI 254

Seiji Hobo and Michiko Noguchi

(Joint Faculty of Veterinary Medicine, Kagoshima University)

Calf pneumonia is an infectious disease which does not only largely affect growth, but also
claims the lives of calves. In addition, it is one of the most significant diseases in veterinary
medicine. So far, specifying the offending bacterium of the pneumonia has been conducted by
bacteriological analysis via nasal swabs. However, information obtained from the nasal swabs is
often inconclusive due to a large variety of bacterium existing in the nasal cavity mucosal
membrane of cows, even if they are healthy; the bacterium does not seem to connect directly
to the offending bacterium of the pneumonia. The present study aimed to specify the offending
bacterium of the pneumonia by analyzing nasal swabs and bronchoalveolar lavage fluid
obtained from 18 pneumonia-infected cows in bacteriology. As a result, Pasteurella multocida
and Mycoplasma bovis were mainly isolated from the bronchoalveolar lavage fluids of the
pneumonia-infected cows. It was suggested that the isolated bacterium was significantly
related to the clinical condition. Moreover, the isolation agreement rates from the nasal swab
and the bronchoalveolar lavage fluid of the pneumonia-infected cows was 40.0% (P.
multocida), and 35.3% (M. bovis). The bacterium isolated from the cows’ nasal swabs did not
necessarily reflect the existence of the bacterium in the bronchoalveolar region. As a result,
the pneumonia-infected area became clear. Therefore, it was assumed to be extremely difficult
to isolate the bacterial strain from the nasal swab, as well as to identify the principal causative

bacterium of the pneumonia.

HWZRZ 2 Lo L Lo s & Ok

e FRELTEBIN TS, 72, MiRER

FHoMikiE, ZORRICEREEER RITT WORFE, FITHIERT 7 OMEFIMFEIC X

20 B, AELEVPRLVEGETH D, DERIN TS, LA L, MikOWEIIHHET

BERICB O TROAELLDREDVLEOTH S, HoH12D, TNOHBWEOATEOREE 712
F-ONf g OFBWNIE, Al E & 50 72 B RBRAE, LR LBWT 5 2 L3RRS E DR v,

1.B ®

© The Ito Foundation



190 PIR265E I FAIC Y S 2 B JE sl AR (Vol33)

—h, FMEOHEREE, HEEOEGRS %+
ke LTitbnd, Lo L, FIBITBMi%0H
WHERL, RIS KRR RERA Y 7
A5 ORI 7B ASRE RISV TEB S hTw
5720, TIBIEEMRPGEON TN L bR
v, ThUE, BRRREERICHED AR, <
FCHMRERE 242 L THRELZIRG L Tw
52D, UHAOMiROBRIHA T 20K
WVHRNTHEDEIAHTH S Z ENRFELRIERT
bbo Tz, FPEFEIIIM 4 MR AEE IS
FAELTWD 2 Ehb, MRFETDRIERT T
Z 7 A BRI & D e S TR A,
i 9EFEE T O G % R B L T 22\l Tig
HEHHETE LV,

Fer i, ERIRMICEERE €508 O NG AT T 5%
HT R % 580 7 T 0 BPERIRI X 2 B o M A
HMEF AT B A5, LA Mg s - S 130
WEmHEE N W EEZFEH LY, 202 &h
5, AR AAAE L 2 WEAE R 8382 ©
WADEE SN2 06, BROMRERNETHL Z L
BWETEDL LI RoT0 T2, BYALL 220
FHEBIA- 6 BHO LG S s 513, o F%
T Wi R IKH C B 5 Pasteurella multocida?® 6 B
28D S, Mycoplasma bovish 6 BEETHD & 45
HES N, T OHITE A SRR O BARIZ R < B
LTV e E RS2,

ARWEFETIE, MSVE ~ BN & 2 M S5 0E
0 5 N A S M B2 ATV, ol
RENF2FETAI e HIE L7,

2. 7 &

2.1 HEAT4B X ORRR AT R

A~ Y, PRI X 2o
5 24WE I DL BRI L 72 i 258 AE 2 189 (SR
M MEQUH, K 1T, MEOB:50+18~ J ik
CPIgfl = R A) ) 2k L 7z. fEEd 1ot L

T, KREURREICEBRAENET AL &b, TE
B XD OB X OV R EHEL 72

2.2 IR

PR DO SHBRIR > © 5B SCEEMA AT | &
FRIL, M F By AT 218 & v ORI o |
MEREL, RIMERE, ~NEZOEVEEBL AT
M7y MEZRIE L.

2.3 WRZEHRARORINE X OB

M2 e, HEHAT7 VI —VICRE L
MfEx VW CTRIUHL 2 L7z, ftnT, R
FIARR 2 W RE 22 PR D) SRR E TR A L, SRS
) 2 LK DRk (BiER T 7)) &R,
S L HMA B X OV S B Pk i 0 $R I
1, MMESEZICERLZ Y, $habb, R
HTIPCHRTORIP SAELFEEMAL, S
B L OMAMEER 2 BigE L7z, 20k, LEISLL
T2 %M FH A 2T & B EHNEE 0 FE T R
FEMBLZADS, [REBIUORETNEZBIZL
720 MENT, RELHEEZRBMENEOLIDE
BoAED, OB FI55m O KA X
WA L 720

B FBALNZ 37C A il L 72 9 i A 2 A3 /K 30
mL%Z REXHEOH T SEAL, BIEEIZEIY
L7z F#EEREF2MSERL, RFL720DEK
fk (GAEIMMTEEH - BALF) & L7z, H#o5h
7o BARIE IR TR S Ak L, MR
3 WREHI LIS SR A It L7z £ 72, BALF®
BUCRZFHIT 2 & & b2, BImEkEHEEZ v
THBAME (FEMRERR) 2L 7.
2.4 TS EER AT
BONTMEDH B, BIEZT 7132300 ul D,
AR AR I R B, M 0 BERR AR L 2k L 7
F 2BALFIE, @O RMEIC X D 10065 12 ki L 72
%, MR SEERAICHE L2 BIKIE, 5 % B
GhHan v ETEREM BAKH) BXUO~vy
OV —EREH (MACEH) ([cZ2hZh A

© The Ito Foundation



Mg I R DFEE 2 HIY & L 72 508 SN PE i D R R~ OIS 191

SN7z. BARI LG 2 flifH OB 383L (37°C & ol
A5 5%CO: TBLUHBARSEMAET) T,
MACH I 1 BB DR (37C 5 W4T
T2A~4BIFHIBEFE S L7z,

B OBAR O EELME 2 ML, #
BB 7 T AR A B X O I e A (R
AT W5 B M & 4 A1 38 Time of Flight Mass
Spectrometry : TOF-MS) #% %jiti L, Biff% [F
ELTzo B BARWEICBWTIX, Mannheimia
haemolytica, P. multocida 3 & O Histophilus
somni% FEIHE - [FE RMw & L7z,

2.5 ¥4 377 A5

<A AT T ARGFEERAE, M SRR & )
BROBKS0 ul %~ A4 275 X~ 451 92 R H5
C#AT L, BB SEME (37T 5 5 %C0:2) FT
7 HEE 2 (EEHEE) $aLLdbil, vxfa7
T A WEWE I EERE (50 ul) LIRS T
T2 HMHEE (MEEE) 62 LICXDEBL
7oo TOH, WRIEEBRI0u 2~ A 377X
SOTHERISERRE S ®BAT L, R TC7H
MR SNz, BiEho~ A 377 A< H%E
REFHIL, FEABAMBITBIZR T L & HIT, Ky
roHEROaT = =122V TTOF-MS% v
THE I N7z,
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D, REEFCHBELUBEICHENL W, 2ol
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WCBITL T Z EIERNT 2 LR S,
3.3 AEIHHTR

Table 1 Findings of the clinical, blood and bronchoalveolar lavage fluid exermination in chronic pneumonia—

infected cows

Inspection item Unit (m e}fnesilts_D)
Rectal temperature () 394 = 04
Heart rate (beats/min) 744 * 169
Respiration rate (times/min) 733 = 136
White blood count in the peripheral blood (/mm3) 11,883 = 4,449
Red blood count in the peripheral blood (x10*/mm3) 1179 = 184
Hemoglobin concentration in the peripheral blood (g/dL) 124 £ 23
Hematocrit in the peripheral blood (%) 410 *= 84
Recover rates in bronchoalveolar lavage fluid (%) 354 = 119
Number of cells in bronchoalveolar lavage fluid (x105/mL) 363 = 345
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-b) -
P

Fig. 1 Bronchoscopic findings of the pneumonia-infected
cows
a) Trachea, b)~d) Bronchus

A
d)

P 18BH N T O I % & D1k
Wi os@igtsnsz (Fig. 1), T2, BH~ED
BALREXICI L EORIEREASBIZE SN
(Fig. 1), JWREDFLEEIZIE U7z lAsBig: S 7z,
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18Mefkr 5 itk (278%) 6 X U'BALF18##AkH
10 M & (556 % ) » &, M. haemolytica H3
BALF18# Mk 1 etk (56%) 206 o & 7z
(Table2). 7z, M. bovisld 5l A 7 718k fkrh
6 ik (333%) B & U'BALFISHAK i 17He1k
(944 %) & 58S 720 M haemolytica, P.
multocida® £ O°M. bovis\Z, Do EEIR
HWHTH D IREBOEAICHS G TEHEEZLN
TWbZ e, RiFFEToHEES N7 MH b
PP OREEALO TN E > TV D b D LIS
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Table 2 Results of bacterial isolation from nasal swab and bronchoalveolar lavage fluid in chronic pneumonia-infected

COwWS
Mycoplasma bovis
P. multocida M. haemoritica H. somni
Animal No. Direct culture Enrichment culture

1 — — - — — — — — +
2 - - - - - - - - +
3 — + — — — — — — +
4 — — — — — — — — +
5 + + — — — — + — +
6 — — — — — — + — +
7 + — — — — — — + +
8 — + — — — — + — +
9 + — + — — + — +
10 + + — — — — + — +
11 — + — — — + + + +
12 - + - - - - + — +
13 — — — — — — — + +
14 — — — — — — — + +
15 — — — — — — — — +
16 — + — — — — — —
17 + + — — — + — + +
18 + — — — — — + +

P. multocida : Pasteurella multocida, M. haemoritica : Mannheimia haemolytica, H. somni : Histophilus somni

BALF : bronchoalveolar lavage fluid

+ : Culture positive — © Culture negative
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Examination of food-borne bacteria in wild animals intended for

consumption
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Masako Andoh and Takehisa Chuma

(Joint Faculty of Veterinary Medicine, Kagoshima University)

Consumption of wild game meat, especially deer and boar meat, is becoming popular in
Japan as a result of population control of the animals intended to reduce wild animal-related
damage in human life. Processing of domestic animals is controled by legal hygiene regulations
to retain food safety. However, there are no legal regulations for handling wild game meat, and
most of the game meat goes to table without any inspections. To prevent foodborne diseases
from wild game meat, information of pathogens in the animals are important to establish
appropriate control measures. In this study, we investigated fecal samples from wild deers and
boars for bacteria, Shiga-toxin producing Escherichia coli (STEC), Salmonella spp.,
Campylobacter spp., and Staphylococcus aureus (SA). Out of total 134 animals (70 deers and 64
boars), 16 (11.9%), 1 (0.7%), 9 (6.7%)., and 13 (9.7%) were positive for STEC,
Salmonella spp., Campylobacter spp., and SA, respectively. Within isolated STEC, serotype 0157
(2 isolates) was included. Carrying of STEC and SA in deers was significantly higher (p<0.05)
compared to boars. Animals investigated in this study did not show any apparent clinical signs
(e.g. diarrhea). The results show presence of food-borne bacteria in wild deers and boars feces.
Careful handling of intestinal organs not to spill the contents when slaughtering is required to
prevent possible bacterial contamination of wild game meat. Information on pathogens in wild
animals can help avoid inappropriate consumption and prevent wild game meat-borne infection

to humans.
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F L D7z, TN OMIEAHHE S M- Bi i,
T H228H (314%), 4 7 ¥ 148 (219%), &
FI36HH (269%) TH o720 MREWIIPIIR TR
T AR OIATE NI e 2o 7278, 2o DM
BERAELTWAZ EDHLNI R 572,

FHW D AR O HESRE %, Fig. 1, 2, 3I1TRL
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WX D IREBWICRY 23 ), STECH &
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3.2 #fL7 N RN
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Table I Number and percentage of bacterial isolation-positive animals

Ng?ikr’s;l of Staphylococcus aureus Salmonella spp. Campylobacter spp. Shi%i’;z:i?c }I; irao gsﬁing
n n % n % n % n %
Deer 70 11 1574 0 0 0 0 14 2008
Boar 64 2 314 1 16 9 14.1 2 318
Total 134 13 9.7 1 0.7 9 6.7 16 119

A and B : There was a significant difference (p<0.05) between deer and boar.
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g. 1 Isolation rate of Staphylococcus aureus from wild
animals. S. aureus were isolated from deer during
June to September, while it was isolated from boar
only in August.
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g. 2 Isolation rate of Campylobacter spp. from wild
animals. The bacteria was isolated only from boar.
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Fig. 3 Positive animal rate for Shiga-toxin producing
Escherichia coli. The bacteria was isolated from
boar only in September.
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Table 2. Number of Escherichia coli isolates carrying
pathogenic gene(s).

Gene (s) Total number Deer Boar
stxl 6 5 1
stx2 19 16 3
eaeA 11 8 3
stxl + stx2 6 5 1
stxl + eaeA 0 0 0
stx2+ eaeA 2 0 2
stxl + stx2+ eaeA 0 0 0

B SRARDSVT 2 % BEE L T v o h kit
TELho72OPHETET, JUEMORL 2
VT2 % AT 2 REELEZ N,

OPUEHIAHIH L 72D 1L, stn2B £ WeaeA % Il
BEICPRA 9 % 2 # (Ec58-5BY, Ec58-2BY) T,
MERO157TH - 720 FAEBWIRA T 2RI
BOTIERMNMOVEROWREED H 5. SPE
TE LD o HBERMBFERIIOWTIE, E6%5
RN UETH D EEZHNDL,

4. 2 8
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HOME L HE S, SEEERIEZENEN119%,
07%, 67%, 97% TdH o7z RKEWB L Ui
TRIEREE, A2 E0d a6 E L G
N7 (p<005), Hr¥UNZ ¥ —BLUIHIL
EBLTIE, AT DOaEEI NI RIBRIZIE,

M{ER 0157 b & F Nz Sl L 78 <,
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WE EREELEVRYE) IZ2ORB5EEZDS
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Standard operation procedures for Japanese Black cattle related to

reproductive performance

(g N S/ o A 17 S [ 1) S SV E - 1
(BFRYT =27 b7 v 7 HEERHE *NOSAIAR &, **HIRFRF )

Yosuke Sasaki, Mizuho Uematsu®, Go Kitahara™* and Takeshi Osawa**

(Organization for Promotion of Tenure Track, University of Miyazaki, *NOSAI Miyazaki,

**Faculty of Agriculture, University of Miyazaki)

Japanese Black is the most popular beef breed in Japan. The relationship between
management procedures and reproductive performance in cow-calf operation was investigated.
The target population for the present study comprised beef cattle farms located in Miyazaki
prefecture, Japan. A questionnaire survey was conducted by clinical veterinarians to ask the
production system and management procedures. A total of 189 farms were participated in the
present study. The 189 farms were categorized into three groups based on the average cow
inventory: small (1 to 10 cows; n = 72), middle (11 to 50 cows; n = 90) and large (more than
51 cows; n = 27). Small farms had longer interval from calving to first service and lower
conception rate than large farms (P<0.05). In small farms, cows served during winter and
spring had lower conception rate than those during summer and fall (P<0.05), whereas there
was no difference of conception rate among season in large farms. The results of questionnaire
survey showed small farms had higher proportions of farms remaining cows in the calving
room after service than large farms (P<0.05). In addition, small farms had higher number of
calving room per cow than large farms (P<0.05). Cows in large farms had shorter weaning age
than those in small farms (P<0.05). Large farms had higher proportion of farms using ICT
devices to predict the timing of parturition and to find estrus of cows compared to the other
farms (P<0.05). There was no difference of the amount of roughages per day among farm size
groups, but large farms fed higher amount of concentrated feeding than small farms (P<0.05).
In addition, many large farms had management to reduce cold stress. Based on these results,
we recommend improving performances of cows by feeding concentrate feeds more,

performing the practice to reduce cold stress, and introducing ICT technique to find estrus.
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Table 1 The questionnaire items in each section

Section

Questionnaire items

Average cow inventory

Farm basic information

Type of barn

Distance from house to farm

Days when pregnant cows move to calving barn

Management for cows in calving

Days when cows move from calving barn

Bedding materials

Methods for estrus detection

Management for cows during estrus

Days when estrus detection performs

Methods for pregnancy diagnosis

Feed amount of roughages per day

Feeding program

Feed amount of concentrate feeds per day

Feeding program in each season

Management to reduce heat stress and cold stress

Management to reduce heat stress
Management to reduce cold stress

Culling guidelines for old-age cows

Culling guidelines for cows

Culling guidelines for cows with reproductive failure

Management for replacement heifers

(SAS Institute Inc., Cary, NC, USA) % H\w 7z,
i AEHIAR L B AR O BT L T,
Continues variable ® #4712 1EMIXED procedure
12 & % A linear mixed-effects model%, Binomial
variable D f#HT 12 1ZGLIMMIX procedurelZ & %a
mixed-effects logistic regression model % H \»
7o AEABEESASNAHECELT, £E
WS B 7 B2 1d Tukey-KramerlZ & % % HILEL
BEML7, 7o, AEFEEEL X OFEERIC
LT, fEHATLICREHEGZIIEL, oh
5 o B P2 B L T A linear mixed-effects
modellZ TH B2 Mg L7z,
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AT L 72 B3 189 Tdh - 72, 189
B3 O V35 il # BE P BB 260 T o 720 2O
189235 > fl A8 BRI O B HE, IR Y78
T28EYs, BRI AR0REYS, KBRS H327 2
YiToholzo FZERRE BIBGROBMEMEL L
T, RABERFIINBBER L L <, i
SN T TOHED L, ZhFE»E <,
Z L CANLERBE» D 2 h o7 (P <005).
T7z, BB L OHHBRR CIE, &3k

VR U7 B B F 2 3RS L Ao B
L0 B ZHEIMED o 2h (P <005), KHE
BRTIIFHMIC L 2Z/EOLEBALN D>
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FTRTCOFBEBML S N —TI2BVWT, SHFIHD
B3 TR 2B L T, —F, Al
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L T 7z R EE I RBIBLRY Tld67% T - 7:
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BIZE o7z (P<005). /MBBERIE, AL
Mol b €D F L0 CTHE L T3 R0
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vs.0.18 =) o
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2R R B % RN 0 7 E H 26 H
IRV BRI % i s D BBl 2 R 45 e £
WHHBETH o720 IS DM RSB & 5
WA LN oz L, KBBERIE, /b
B Y & L C, FFoBEFL H A5 35 H
Motz (P<005). ¥/, BFo5BEHOY
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Detection of type I interferon-mediated catabolic activity in blood and

somatic cells for early pregnancy diagnosis

. -
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Masashi Takahashi

(Research Faculty of Agriculture, Department of Animal Science, Lab of Animal Breeding and Reproduction)

The aim of this study was to investigate the type I interferon-mediated catabolic activities
of cathepsinB (CTSB) and lysosomes in blood and somatic cells for early pregnancy diagnosis.
Peripheral blood leukocytes (PBLs) separated from blood samples collected from non-pregnant
Holstein cows were used for experiments. Separated BPLs were used for RNA extraction
followed by RT-PCT to detect gene expressions of Type I interferon receptor subunits
(IFNARI and R2). Both genes were expressed in PBLs. Then the PBLs were cultured for 24
and 48h with or without recombinant bovine interferont (IFN t) at 385C in a CO:
incubator. After culture, PBLs were collected and used for gene expression analysis of MX1
and MXZ2, which are interferon-stimulated genes. CTSB gene expression was also detected
after IFN 7 stimulation. IFN 7 increased both MX1 and MXZ2, whereas CTSB was decreased
both in control and IFN t administration. After staining of PBL with fluorescence dyes for
active CTSB and lysosomal activities, clear fluorescence signals were observed in nucleated
cells, not in anucleate cells such as erythrocytes. IFN 7 administration did not clearly show the
increase of CTSB or lysosomal activities by showing the individual difference of cows. To
investigate the IFN 7 -induced response of CTSB in somatic cells via possible signal
transduction pathway of Type I IFN receptor, cultured bovine fibroblasts were used for IFN 7
stimulation. Both JFNARI and R2 were expressed in fibroblast cells. After 20h of culture with
IEN 7, clear fluorescence signals of active CTSB were observed. These overall results indicate
the possibility of the establishment of IFN 7 stimulation bioassay system for lysosomal and

cathepsin activities by using appropriate somatic cells.
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BHIZL 2ZBFoMTVrIBeashTs)Y, X*NbA4 vy —7xuar (IEN) 1 257 ENER
TPPRFTAM K L 2N EERGOENBA RO T FVREENL, TOYTFNVEZT

1.B ®

© The Ito Foundation



IRA Yy =72 a Y IBENA 7R v 7 ORI & 2 IR R B D B 5 205
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S20MY 7=y FOBMETFRAI KL SN
(Fig. 1)o 2 P ML EREEWACIEN 1 % iR IN24 15
MHICIE, MX1BXU208HIFEIRL
(Fig.2 a,b)e 2O L H 5, Fig. 1 THRIL SN
HILER AT 5 1 BIFNZ %K% 4~ L 72IFN 1
W& B Y7 FIVEEBBEINTWS 2 LRI
2o L2L, #F7Y Y BREEFIZOWTIZIFN
T B FEHFBEIIAS NS, S L%
(Fig.2 ¢)o & b CHRIFREZ~DIFN 1 $25-%D
RMIMBERAICBWTMX L, 2B L0077
YC K Lo#@RFEHOMMA RO D 2 L 2
5, ITMIFNY 7 F IV & o T T o
T TV VHEELEEEZ LI EPEESN
720 5181, BUSD B F 7L L2 T H T
DYLEDD %,

F 72, IFN 7 312005 B 42 F iBkf g 2 e L,
iR, A7 T YBBIOY VY — AN
R L7722, AMICBWTHTTY Y
Bifitkoskkih s (Fig. 3), #TORADPES
N72RIMERTIE AT 7Y Y Bilithid - 72d Wb
Nhhol, TOZEIE, VYV —2EHETHH
PICAHEMIL O A TOFEEEITH - 720 AL
TIE, EEY v SERIC B DI E B L 22,
HEARZHINL T 2 RIMERTE - 72 <IHPEATH S e
MolzZ L%, Az BV 7B BRI O &
RENCHEMR AT e CTH B Z LAVRB S h, &
BRI, SRR EERIBICH VS 2 &8
MrEshz,

GrHEY) 2 NERICIEN © s N20Weige o 4 7 772
YBB IO VY — AERE BRI X - T
PR 24T o 728 2 A, M L2 AR TIng
DEVHE SN, TFN 7 RN X % B 2528
ool (Fig.d)o Z2ZO0NLHHEL
T, AT T UHBRFALSN AW SN TS
VY — Ao MEY, BEREOHE, OO
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Fig. 1 Expression of /FNARI and R2 genes in
peripheral blood leukocytes
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Fig. 2 Expression of MX1, 2 and cathepsin B genes in
non pregnant lymphocytes by IFN- 7 stimulation

Fig. 3 peripheral blood leukocytes stained by cathepsin
activity and hoechst for staining nuclei
Cells showing cathepsin activities and stained

nucleai (bright cells). Black cells with no

fluorescence are erythrocytes (400x)

BOALF R A LRI S TRESITEALL,
TR T T BORHDRIZTD Z L35
LNTwE, ZoZLns, MlLosi, Rk
EOBIEF ORI L > TY VY — 20 LR
SN HT T v BoH - iEWALA I Y, IFN
ZHEREN LIRS LR LRSS E 2 51
5o SR, EMEMATZ%E, TE272H
JIZA ML ARG Z 5\ WLBL 2179 LD D 5o
3.2 BimMRMINE A H W 2IFN ¢ ot s 7 7
¥V BRI

FRAEEIC B T H]A vy —T 20 v
BIRIFNAR- 1 B X U2 0BV MR I 7z
(Fig.5 a)o IFN 7 iR M20WE [ 2 1 (XG AL L 72 7
77V v BERRTRAHEICO B L BINATBIEE S
N7z (Figsb)o ZHicxt LT, sIRIX Cidamk
(LRSS T o 720

REBRER LY, INF 1 ICX BIBEY 7 FVid
TR T E N TO_ MR TIZ R, T8
Ay =720 ZHEEATHMRTHRESS
DL R 572, FEADIFN a #2512 X -
CIFN v &ML L 72 S ARAT IR R R IFN ¢
DOFHAT X o THRIRDS— 8 PEIC 735 Z &%k
HBEINTWRS Y, ZhbnZ ens, 15, #
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Fig. 4
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Fig. 5 Expression of type I interferon receptors and induction of cathepson B activity by IFN-t in bovine fibroblast
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R & o EGERE~ O T MIFNO IGEIEH R, 4
SEALFR DA OFLHE - MIfa~DIRE & L CORITEH
DIFEIIIIFNZ Bk % A L7226 & L CTOIFN
DY TFNVUPBENTWE ESR B,

AREFFEIC BT, AR DAL o R
WTBHIFN 1 I8 & o> TY 7 F v oift b 2
D, ZofERE LTINS 77 v ol b e
W RBAL L LTI % BOBASH S 7z & Lk
RV, IFNt DIfEHE LTOAT T v =DV
Y — ARRERICBI L CUERIBH 2 A% Wiz 0,
IFN © A3B35-3 2 fEAR I 0E 9 3 72 70 P RRAT R &
LTOT vt A DRBPHFESNS,

4. B 0

AWFIETIE, BRRFZBREW > SEA SIS
IFN ¢ J0& 2 el - GFfifid 2 2 &2 HIWE LT,
HRNOARE S 87 BEORICE D) Y
V—LBLY, ZRIEINLTERHETHL Y
77 BOWEHICEHR L, HKEAMEKS X O
MEZFHNLIC B HIFN ¢ DB A i L7z, FiiL
BT I RIFNZAROBIZTHARIALTEY,
IFN 7 B & > TMX 1, 2 #5707 E )T
BNtz LaL, #77Y yBEaETHREGEE
BROLNT, VYV —2BIUHFTTY U BOIWE
PEIZBHIFN T 12 X 2 B 288 R IE R SN %k
Polze TNITH LT, FikMEFMsTco 1T/
IFNZZE R IE TR B LU, IFN R X %
NT TV BIEEOMRENI B SNz Dok
REY, ITRIFNZAEERE AT 2 M0 % #8128
RIEIIZED, VIV —LBLIUOHT TV VB
PeEIRE L L2ZIFN 1 DAL F 7 v 2 A IZHW S
T RePEATRIE S iz,
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Identification of polymorphisms on retinol binding protein 4 (RBP4) gene

in Japanese black cattle

Rt R O N S - &

(R IURFER P B ER)

mg

Takashi Hirano, Hiromi Hara and Kei Hanzawa

(Tokyo University of Agriculture, Faculty of Agriculture)

Excellent marbling is the greatest merit of beef from Japanese black cattle, and it is
known that the restriction of vitamin A improves marbling significantly. Vitamin A is absorbed
in the small intestine as retinyl ester (RE), and transported to the liver. RE is then converted
to retinol (ROH) in the liver. To transport ROH to the target tissues (cells), ROH binds to
RBP4, and the complex is released from liver into the circulatory system. Therefore, it is
suggested that polymorphisms on RBP4 gene affects to marbling, and we tried to identify the
RBP4 polymorphisms in Japanese black cattle.

PCR was performed for a random Japanese black cattle population with primers
designed in flanking regions of each exons of RBP4, and the sequences of the PCR products
were determined. These sequences were compared with bovine RBP4 sequence
(NM_001040475) and bovine genome sequence (UMD3.1), and 3 SNPs were detected. Two of
these SNPs located in the coding region (¢.237C>G) and 3UTR (c.*50A>G). The remaining
SNP located in an intronic region (c.355 + 26C>T). ¢.237C>G in coding region was
synonymous, and it was suggested that the polymorphism did not affect to RBP4 function. It
was predicted that c. * 50A>G located in target sequences for two microRNA, bta-miR-2338
and bta-miR-485. Therefore, it was indicated that c. * 50A>G might change regulation for
RBP4 transcripts by microRNA, and affect to marbling formation.

F200BHLL EA D % 5T HE &) BRI

% QTL (Quantitative trait locus) f#HF AS165H @

MRS R Ol 2 e 3 2 EERH T MM ISR LCoEm S, TRIFZHEC S 2 1
HY, REHEEIEORRIISHE BN 72 W E T RofthEmrmishTtnws, 7,

%o INFETIC, BEMMSEREELOIRE 5 EDGI1 (Endothelial differentiation sphingolipid

1.B ®
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G-protein-coupled receptor 1), TTN (Titin) X
MYBPC1 (Myosin binding protein C, slow type)
D5 F721F 3 UTRR 70 & — & —fHBIE§
BLSNP LRI ZRMD AR E N B 7 &, JRITIZS
MR BART OBRHED LN TV B, L
1,%%§%%mxw:XAi$%&K\#%w
BEMAEONEE MR HIE R 2 ZHa L
ﬂﬁﬂ:ﬁﬁn%>5®&&wmb%%@5?5
ZETmhESy I VAL MZLTITBRT
ElEZE2bNTWE>Y, ERBIZ, BREMEE
PRI BWTILH Y & 3 2 AR IR
BRAOHMEH L EIRENTWDELT, Tz,
BT HR 9 2 Ji i i B e o0 B sl 716 2
Y IVADPWHIT I EREINTNEY,
ROV A F T — LB A IS B ARy
(PPAR y) ZEMiMl b~ Ay —L Fa
L—=%—Thh, LF/ 4 FXZHEHE RXR)
ZREEBNTHZLENH LY, B
IVAR, VF /=N, LFF—, LFIA Y
B2 EOBMKBTHY, LFIAL VBILF 4V
7k (RAR) &4 L, PPARy O3B 2 H
Hil9 5 LB, RARDFEHEZEAET 5, X 51
RARIIRXREANT U B ZHERT S 720
PPARy L BT 5, TDOHEHE, PPARy ERXR
ORI L, IR R S s &
EZONTW5Y, $§hbb, ¥ 3IVAIHA
PIZHAAES % IR DT BT 0 45016 2 Jfi L CTw B
2, ¥ IV AORGEHIRYT 2 2 & TR
DIALIIRI AR S, PRI SCHIE RS H £ % &
Zz2bNTwa,
E¥IVARLVFNVI ATV E LTNEHE

AT

PHWILS , ) U E R TFEANE SR
R, LF /= VIZEBRS N TEIEIETHE I

% - Retinol-binding protein (RBP) &L F / —
VERELUTIREBLELF , —VvEua L, ik
T55 00 ThHb, 72, LF /= Vollillid

HE<HEDL DL EEZHNTWSRBPICIE,
MFLNRBP 1, #lZNRBP 2, HMilLRBP 3 8 &
CHERBP 4 DT 4 V7 4 — ADBFEAET o I4E
RBP4 1%, JFhE2 S (M%) 2w snsd
LT =V EfEa L CEIRSE (M) ~d%d 2
B %o T AP, RBPAZ6 DD Y v
oY, v Y26FGbAR EIALE S 5 6,200bp
2L BIETC, 20107 I Ve a— ¥ 5,
F 72, BEMMEOMREZEHQTLIX267 Gtk I
THHIES T,

NSO EH S, RBPAD LRI
BACHBET L LeEZ, BREAMEICBIT2LR 425
KIhrZ kL L7,

2. MHRBIVTE

2.1 JHLEER

BEMMIIAAET A RBPIL T % T T 5720
OHEME LT, IhFTITPESN TR0
H DI BERE L 72 B FIFE4908H A~ & 7450 % 2k
L7zo THNOHTABHOEHIL, BRI D 2R S
B 5O H—MEFOET P 2H AR L X
INATo7ze TNHDF 7 ADNAW, H LK
% Proteinase KIZ & » CT37C T—H s L 7214,
T /=)0 7x)VATRIEFT LI &I
XoTH L7z #I L7247 2ADNA%20ng/ u
LOWEISHEL, PCRRIEDT v TFL—hEL
THHEL7,

2.2 ¥4V =T

7 VY RBPA%WEK T 2 6 DDy Y Y &2ZNE
NS 272012, &7V X OIMINZT T4
~—%h#E L7 (Fig. 1, Table 1) 25 60D
TI4<—+ty bafif§ L TPCR%Z1T»> 72, PCR
BOBGEE, BEMZMC T2, ZD1%I4TCT
148, 7==Y Y7 %60CT1%, MERE%

T2CT1 53504 7 Vi DR L, HEMERIE
Z72C TI00 AT o 720 i b N7 HEWRRED) 2 1Y
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RBP4/ex3 RBP4/ex6

RBP4/ex2 »————=-"=="———"— RBP4/eX5 > <
RBP4/ext *:: ************ - REE%{@@ ””””””””””””””” «
e BEE s F——] ¢« }—
1 5 6
Exon ‘_‘ I_ u ‘
o ¢.355+26C>T Y
C. 237C>G c.*50A>G

Fig. 1 Position of primers, exons, and detected SNPs
1) Each box indicates exons of RBP4 gene. Shaded boxes were 3 and 5 UTR.
2) Arrows and dashed lines above exons indicate primers and amplified regions by each primers, respectively.
3) Filled triangle indicates SNP position.
4) ATG is initiation codon, and TAG is termination codon.

Table 1 Primers for each exons

Primer sequence (5'—3") Size (bp) GC content
wrear | TR
wrvos b SNBSS
wress | QEUGIESHETE
wree | IERMAAS
wrres | ISAAERESANGE
s § LSRRI e

ELTHAVI V=T TR ATo Tz, ik

. 3. BREEE
B P 1X, Genetic Analyzer 3130 (Applied
Biosystems, Foster City, CA, USA) T & ik#h RBPAEET 2R 2 R T 572012, BB
%, Sequencing Analysis version 52 12 & - T TABHODNAZ HHWTCEFA V2 Vo= v v
17577 AT, T2V V2DV T14~688H D1 HE LY
2.3 ZRER ZYE L7z (Table2)o ISP L7z HiFEELS

Yoo U7z i EREH) & 7 — 7 R— 228 T EHWT, I— FEENICHNET STV 30
W5 7 Y RBPAYEFE L] (NM_001040475) 3 X c237C>G, 7V ¥ 4@ 3 K> 526353 T i
O >4 AfLH] (UMD31) %214 52 &1 BT A4 > b a4 Dce355+26C>TH L
Lo TERMERR L1z ZTOHERB L K S T7Y 6?3 IEREFREE (UTR © untranslated
N7-SNPAIEFFHKE I TH %7 %, GENETYX-  region) 2L § 5 c.*50A>G D 3 fliDSNP %
MACZ W CHERR L7z 72, 3'UTRICH#EY M L7 (Fig.l, Table2), TN TIZ, REMM

%5SNPIZDWT, Z®DSNPAH microRNAD ¥ — DSNPAY, BEMMEEE LG F52HO 7 —
7y MR E T D H % TargetScan (http:// DNAZ Wz R IR Y — 7 v =12k &7
targetscan.org) & o TN L7z, IR —=F vyl EoT, WEMICIESE X

nTwas®, La»rL, RBPAO TV v 1~41%
read depth?2SAR+73 R $HIIC & T, SNPIEZED
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Table 2 Detected SNPs on RBP4 gene

Allele
. Genotype frequency(n) .
. Genomic Frequency
Primer n* SNP position®
W/W W/M M/M x 2 p w M
RBP4-ex1 14 — — — — — — — — —
RBP4-ex2 24 — — — — — — — — —
RBP4-ex3 68 ¢237C>G (synonymous) 14,946,129 0368 (25) 0529 (36) 0.103 (7) 1300 >01 0632 0368
RBP4-ex4 65 ¢355+26C>T (intron4) 14945816 0262 (17) 0323 (21) 0415 (27) 7476 <001 0423 0577
RBP4-ex5 45 — — — — — — — — —
RBP4-ex6 67 ¢.*50A>G (3'UTR) 14,940,784 0382 (26) 0324 (22) 0294 (20) 8238 <001 0544 0466
W : Reference type allele
M : Substitution type allele
* @ Successfully sequenced individuals
# : UMD3.1

G I SN T W 72728, ¢237C>G L 355
+26C>TIX S M 72 12t E L7=SNPTH - 72,

3 — FHEIBUIALE T 5 c.237C>G O & fx 17
BRI, C/CHY - 0.37, C/GHY : 0538 & U'G/GH :
010CTH o720 Tz, FTVIVHEIXCT LI :
063 GT LIV :03TTH-72Z hn, BEM
FEAERNCEIRAL 7 LVD)LFE > T0d T EDTRE
N7ze LrL, TOSNPIZ7 I/ BEEHE bR
WHRZEBIRTH > 722 &0 5, ZOSNPIZRBP 4
DRRBICEBE L wEEZ b, 72, ¢355
+26C>Tix A4 ~ MET LI END, 2
DSNPH RBP4 BEREIE L e E 2 bz,
€355+ 26C>TD &7 LIIVHEIR, CT7 LIV 042
EGT VIVHHEE 1 058 Th - 72,

3 UTRIZALE T 5 c.*50A>GD iz 1 TS &
T UVIVEEE, A/AT 039, A/GHE: 036, G/
GHl : 025CdH Y, ATLIV 1057, GT7 LV :043
THotz (Table2), ZHOZ &5, EREI 7 L
WHBRTEAMERIILEF > TVWE I LIREN
72 microRNAIZmRNA® 3 UTRIZHES L, #
DR % W3 Hnoncoding RNAO—FETH 1,
3UTRICBIZZD S —7 v MRIIOERITHE
BRICEES 2 L2 5N, FEBIZ3UTROZE
REREGH VEOHEIREINTNEY, 22T,

=i

3'UTR TH i S 172 ¢.*50A>G 25 microRNA @
& —7y MERHINZE T LD D % TargetScan i
XoTHILAZEZA, TOSNPIEZY O
microRNA T& % bta-miR-2338 & bta-miR-485®
=y M DELEAINICAET S 2 EAUR
&7z (data not shown)s TOT EH 5, D3’
UTRTHI S 72c.*50A>GlE, microRNAIZ X
% RBP4EART- DG 2 2L S &, JRIZE
HEERAZ BT A BB AVR S 7z,

Gml, Frr Y YEMET A7 74—
T, ¥4V T N = U3 v T EFW, {17
YOV T14~68FH DI AL & g L7
(Table2), =27V ¥ 1 LTV 200N %k
T E7ARIEENENIHE 245 CTH - 720
NOoFMOGCCEHEREIZ, HGCHERE SN 5065%
DBHEW075L071TH -7z (Tablel )™, ZD7z
%, TNHIIPCRIIFES & OHRIERCH P A3 e
REIRTH Y, WL & e T & 2B
7 VB ERNR, R holctFE R T

RBPLHZT O V) v BLUOZDHEND 3
TOSNPH M S Lize D5 H, 3UTRICHL
B9 %c.*50A>GiE, microRNA ®bta-miR-2338
& bta-miR-485D ¥ — 7 v MELHIPNICALE $ 5 1
REVEAVR S, TENIZHEE I B 2 2 & %
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ANz, 72, SRHVAHEFICET 5355
+26C>T & c*'50A>GO#En TR, Hardy-
Weinberg - 2 S5/ Twr 72 (Table 2), 51
1, THSSNPAHEEBEONRIIZEHE & BE§ %
PEWHL2LIZT L LB, BIETFREEORY
WP & W72 720 e O F GRS 5 72
(2, Bl % & CHUE L 7B AR AR HI B L
TWVWBIEFIEE LEMEHWT, TIHSNP
ENRINGZEHE & @ BEENT 247 9 LHE DD %o

4. 8 8

BEBAMIIR - ER2mEETH Y, IBE
BRI Y I VARG ERHIRT 22 812X 5T,
Wi A £ 5 2 EDRENT VDS, ¥ ¥
IVARLFINIZFIVE LTNED SRS
n, FFIEICHE S NS, T LT/ — I AR
Sh, By (W) 2% %729 I1CRBP4
EREA LT, S MPicswmshsd, 2hb
D&MD, RBPLEIZT DL RNINRIIZCHEIL K

BT 5 e E 2, REAMERAAET 5 RBP4
DL EBERR L7z,

HEMM745 D7 ) LDNA L 7 Y RBPAD %
IV REETA7I4 =% HWTPCRL,
BoNWIRED 2 > —r v A LTz g L7231
FERH & 7 — 7 R—ABFHIN T2 7 ¥ RBP4
(NM_001040475) B £ "% ¥ 7 7 4 B ¥
(UMD31) #K/#L7&Z A, 3HDOSNPAMK
N, Tho5D2SNPsid =7 v TR
s, I— F#EE 3UTRICHE L7z, 5&) D
1SNPidZA v by TRl gz, a— FEiRD
SNPIZ[FZHEETH D, RBP4 FEREICE L 2w
E#ZZbN7e 3'UTROSNPIX, 2 f oD
microRNA®D ¥ — 7"y MEHNIHAET S 2 & AP
WEnhi, ToZlhs, BEMEICHFLET S
RBP4 &z ¥ @ 3 UTRIC{L# 3 % SNP I3,
microRNAIZ & BRI BE L, TRIizcHE

TR BT T RetE VR Sz,
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Genetic analysis for days open in Japanese Black cattle

g N~ S—
AT AR G >~ 7 —)

Shinji Sasaki

(National Livestock Breeding Center)

The days open (DO), which is the calving to conception interval, is an important trait

related to reproductive performance and profitability in cow-calf operation. To identify

quantitative trait loci for DO in Japanese Black cattle, we conducted a genome-wide association

study using 459 animals with extreme DO values selected from a larger group of 15,488

animals. We identified single nucleotide polymorphisms (SNPs) on bovine chromosome 2 that

were associated with DO. Six SNPs were located in 85 kb-associated region, proved be in a

state of high linkage disequilibrium. The association was replicated in a sample of 1,778 animals.

In the replicated population, the frequency of the reduced-DO allele (@) was 0.63, and the

effect of allele substitution on DO was a decrease of 3.74 days. The results suggest that the @

allele could serve as a useful marker in Japanese Black cattle to select animals with superior

DO performance.
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Fig. 1 Manhattan plot of the association of SNPs with OD in 459 Japanese Black cattle

(A) Manhattan plot of the association of SNPs with DO in 459 Japanese Black cattle. The chromosomes are
distinguished with alternating colors (grey, odd numbers; black, even numbers). The chromosome number is
indicated on the x-axis. The dashed line is the Bonferroni genome-wide significance threshold (-logio (P) =5.82).
The vertical axis is broken for P-values below-logio (7). SNPs positions are based on the UMD3.1 assembly of the
bovine genome.

(B) Regional plot of the locus on BTA2 associated with DO. SNPs from the 50K SNP chip are shown in black
filled triangles. The imputed SNPs are shown as unfilled circles.

(C) A conditional analysis was performed by including a genotype of BovineHD0200028010, one of most closely
associated SNP on the BTAZ, as a covariate in the model. An arrow indicates the BovineHD0200028010. Unfilled
circles and black filled diamonds represent P values in -logio scale before and after conditioning, respectively.
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The study of thermotolenrace in bovine blastocysts

B4 & B & E
(CH) BLBPREHEU B SR e > & — S ST JE RIS, R B S A Sy A B )

Miki Sakatani and Miyuki Mori*

(Livestock and Grassland Research Division, Kyushu Okinawa Agricultural Research Center, National Agriculture and Food

Research Organization (NARO), *Fukuoka Agriculture and Forestry Research Center)

Low conception rate in dairy cattle in summer is a worldwide problem. One of the possible
reasons is high thermo-sensitivity of early stage embryos. The embryo transfer is a candidate
to improve low conception rate in summer. However, the conception rate of frozen-thawed
embryo transfer is still lower than that of fresh embryo transfer. Therefore, we conducted two
experiments to understand the reason of low conception rate in in vitro derived frozen embryo
transfer in summer and to improve the detrimental effects of heat shock.

In experiment 1, we evaluated the effect of heat shock to frozen-thawed in vitro derived
blastocysts on survivability and gene expressions. The stress gene (HSPAIA) expression was
increased not only by frozen-thawed treatment but also dramatically by heat shock treatment
after thawing. Besides, the surviving rate and re-expanding rate of blastocysts at 6 or 48 h
after thawing was decreased by heat shock treatment.

In experiment 2, we produced embryos with supplemented 5 mg/ml L-carnitine (Car-HS)
or P-glycoprotein induced (PP-HS) media before freezing. And then, the effect of heat shock
to frozen-thawed blastocysts were evaluated. There were no significant differences were
observed in gene expressions. However, the rate of shrink blastocysts at 6 h after thawing was
lower in Car-HS and PP-HS than that in heat-shocked blastocysts. And the rates of living
blastocysts at 48 h after thawing were higher in Car-HS and PP-HS than that of heat-shocked
group. These results indicated that the supplementation of L-carnitine to culture medium or
induction of P-glycoprotein in embryos improved the detrimental effect of heat shock to
frozen-thawed blastocysts.

In conclusion, in vitro derived frozen-thawed blastocysts was sensitive and easily
damaged to heat shock. However, the supplementation of L-carnitine or induced
P-glycoprotein to embryos were seemed to improve the survivability to heat shock after
thawing.
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Table 1 Primer information

Gene Sequence (5'-3) Product length Accession number
F: AAACGGCTACCACATCCAAGG
RNI18S1 138 DQ066896
R: GCGGAAGGATTTAAAGTGGACTC
F: GACAAGTGCCAGGAGGTGATTT
HSPAIA 117 U 09861
R: CAGTCTGCTGATGATGGGGTTA
F: TGCAGCAAATTAGCCACATC
POU5F1 123 NM_174580.2
R: AATCCTCACGTTGGGAGTTG
F: TCCATGAGATGCTCCAGCAGT
IFNT 103 X 65539
R: TGTTGGAGCCCAGTGCAGA
F: GCAGCCAAGTGAAAACCAGG
CDX2 118 NM_001206299
R: GCTTTCCTCCGGATGGTGAT
VYT Lz ) ORE, 385C 5 %CO. Tl .
e 2 o 2 /2t 3 ° *ﬂ% (‘: %$
ABIF ] & CTHE A A ke L, 48 DD IETE
(Bt L EREZFAELR, S 3EOLELRS 3.1 FE1

WA NS % R TR 7)) v 7 LT, s
FIBU, BUREE 2 AT D 7 b o 72 (fresh)
AL ORI & i L 72
FER2 RIS AERER (0~7 HH) 125 mg/
mlL-# V=7 > (Car-HS) F721310uM7 #
VA ¥y, 100uMY 77 ¥y (PP-HS)
G Lo B i CUERL L 72 IR R % iU A L
41.0°C T 6 B w0 B % 4T > 720 6 BRI IR
DILRE % FARBMSEC THIZ L, KX 5KE#n
TRBBH Y > 7)) v 7 Lize 520 OEIZRE
fRASIE ] & CTRI A kbt L, 48W2 DR D IEIE
(EAEME) L ERETAL 2o MI99DOA TR L
7R % SRS AR £2385C  (RHIRIX : Con) F 721
41.0° C(Con-HS) T 6 W[5 28 L 720k & Hlk L 7=,

2.5 fEat

AT LR X Statview £ 721 R 2 v 72, &5 T
RN B ArE: (Tukey-Kramer) TN 2 17
v, BOALEIZOWTIE N A I RBREE T 210
Fisher D IEMERE % FEhti L 720 F 72 ERIIAIS
D72\ Student —testz HWTHHT L, P1EA%0.05
DToboxHETHEEHEL,

R34 (4 5AE) ORBERLIZ O W TAF O
fiti % 47 5 72 Cryo-con X TIX @l fi# 6 W[ £ 12
90% P L DR YRR £ 723 RR L Twiz
25, Cryo-HSIX TlE LR F 72 13 FHnsk L 7218
1£55% Td ) A IEIMKA > 72 (Table2). RLf#48
B 014 O IR Tld, Cryo-HSIX T H A
Cryo—con[X & FeiE LA RTINS, RO AR,
BEEIZOWTHAEBEIKHEEZ /R L7 (Table
3)o VLLLo#ERIE, BRASRR O RIRALEIZ X
DIRIEKRE T A—=DVkZ), BAUEPETT 5
Z&, FobEER, WEMMET T AR
ML TWa,

Fig. 1 IR & 9 ISR OF R 2 /L L
7Yt AMNVAR—H—"TdH%HSPAIADF
AT RS AR 6 e £ O X BEIX (Cryo-con) T
HAFNHN L 724, Cryo-HSTRIMIZHI I L
720 72, 6 WM DCryo-HSIX 13 Cryo-conlX
EIEE LT L A EICHSPAIAD BB Eh - 7120
L2 L7255, 4A8WFH#RICIZHSPAIADFEHLIX
PR L F LNV Th - 726

INE TORNERROMETIE, HBEDEA
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Table 2 Effect of heat shock on blastocyst survival at 6 h after thawing (after heat shock)

Number of blastocysts at 6 h after thawing (%)

Treatment n (replicate)

Shrink Expanding Expanded
Cryo-con 34 (4) 3 (89)= 14 (41.2) 17 (50.0) @
Cryo-HS 34 (4) 15 (44.1)°® 12 (35.3) 7 (206) ¢

The different symbols indicate significant differences (a-b: P<0.01, a-c: P<0.05).

Table 3 Effect of heat shock on blastocyst survival and size at 48 h after thawing

Number of hatched blastocysts at 48 h

Treatment n (replicate) after thawing (%) Diameter of blastocysts (um) *
Cryo-con 14 (3) 9 (64.3) 2 2794+79.72
Cryo-HS 14 (3) 2 (143)° 215.3+63.0P

* Excluded degenerated blastocysts (Cryo-con: the average of 13 blastocysts; Cryo-HS: the average of 10 blastocysts).

different symbols indicate significant differences (a-b : P<0.05).
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(HSPA1A, A), interferon tau (IFNT, B) and POU domain, class 5, transcription factor 1 (POU5FI, C). Cryo-con:
blastocysts incubated at 385C for 6 h after thawing. Cryo-HS: blastocysts incubated at 41.0C for 6 h after
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Table 4 Effect of heat shock on blastocyst survival after thawing

Treatment Number of embryos (%) at 6 h after thawing Number of embryos (%) at 48 h after thawing
Shrink Expanding Expanded Total Living Hatched Total
Con 7 (135) 2 27 (51.9) 18 (34.6) 2 52 12 (75.0) 5 (31.3) 16
Con-HS 20 (392)° 20 (39.2) 11 (216)2 51 7 (438) T 5 (31.3) 16
Car-HS 5 (77) 34 (52.3) 26 (40.0) = 65 21 (67.7) 8 (25.8) 31
PP-HS 6 (94) 26 (40.6) 32 (50.0)® 64 23 (79.3) 3 (10.3) 29

Con: blastocysts incubated at 385C for 6 h after thawing. Con-HS: blastocysts incubated at 41.0C for 6 h after thawing. Car-HS:
blastocysts produced by supplementation of 5 mg/ml L-carnitine was incubated at 41.0C for 6 h after thawing. PP-HS: blastocysts
produced by supplementation of 10 u M forskolin and 10 4 M rifampicin exposed at 41.0C for 6 h. The different symbols indicate
significant differences (a-b : P<0.05, T : P<0.1).
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Fig. 2 Effect of heat shock to frozen-thawed blastocysts produced by supplementation of L-carnitine or enhancement
of P-glycoprotein synthesis on gene expression
Results are means = SEM of the fold change relative to that on frozen-thawed blastocysts without heat shock
treatment. Heat shock protein 70 kDa (HSPAIA, A), interferon tau (/FNT, B), CDX2 (CDX2, C) and POU
domain, class 5, transcription factor 1 (POU5FI, D). con: blastocysts incubated at 385C for 6 h after thawing. con-
HS: blastocysts incubated at 41.0C for 6 h after thawing. Car-HS: blastocysts produced by supplementation of
5mg/ml L-carnitine was incubated at 41.0C for 6 h after thawing. PP-HS: blastocysts produced by
supplementation of 10 mM forskolin and 10 mM rifampicin exposed at 41.0°C for 6 h. The different symbols indicate
P<0.05.
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Development of latex agglutination tests for detection of antibodies against

porcine reproductive and respiratory syndrome viruses
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Masayuki Horie and Kosei Ueno*
(Transboundary Animal Diseases Research Center, Joint Faculty of Veterinary Medicine, Kagoshima University,

*Laboratory of Animal Hygiene, Joint Faculty of Veterinary Medicine, Kagoshima University)

Porcine reproductive and respiratory syndrome virus (PRRSV) is the pathogen
responsible for PRRS, which causes significant economic losses in many countries including
Japan. To control and monitor PRRSV infection, antibody detection ELISA is widely used in
the swine industry. However, ELISA is relatively expensive and time-consuming, and needs
several special laboratory equipment. Therefore, novel serological methods are demanded by
the swine industry. Although many improved anti-PRRSV antibody detection systems have
been reported thus far, none of them have been in practical use.

Latex agglutination test (LAT) is widely used for detection of antibodies against
pathogenic microorganisms in the swine industry. LAT has several advantages compared to
other assays: (1) it is easy to perform and does not need laboratory equipment; (2) it usually
takes less than 10 minutes to get the results; (3) it is usually cheaper than other methods.
Therefore, LAT has a potential to be an ideal serological assay for PRRSV. However, no LAT
has been reported to be applied to PRRSV thus far.

In this study, we developed a LAT for detection of anti-PRRSV antibodies. We expressed
recombinant PRRSV nucleocapcid (N) protein fused with glutathione S-transferase in
Escherichia coli, purified the protein using affinity chromatography, and coupled the purified
protein with latex beads. We first tested our LAT with sera from mice immunized with
PRRSV N protein or small PRRSV GP5 peptide, which is also a structural protein of PRRSV
but antigenically unrelated to N, showing that the LAT specifically detected anti-PRRSV N
antibodies. Then we optimized our LAT with twelve swine serum samples. Although non-
specific agglutination was observed when directly testing sera, pretreatment with dilution
buffer, which was previously reported to suppress non-specific reaction in a LAT, significantly
improved the specificity of LAT. The results obtained by our LAT are almost identical to
those by a commercially available ELISA. Importantly, even including the pretreatment step,
our LAT takes less than 40 min to gain the results. Our LAT can be a useful tool to control

and monitor PRRSV infections.
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1.B ®

WK - IR B SEE R RE 7 4 )V A (porcine
reproductive and respiratory syndrome virus:
PRRSV) KIS L, BEIK CIIBGH R E %
FRCTIEMPRGBEESLEEARLZEZ 3,
PRRSVIZERAZIE 2SR 3R T 7 F ¥ b AF
FEL V720, HARIZBWTHPRRSVIESATE
L TWb, PRRSIC X BRI EIZFEKRT,
EINICBIT A2l EFIIB0EMH AR INTS
D", PRRSVOHEALITEIKEREIC BT 5 HE
RED—DTH 5, PRRSVAF I LML L 72
AR R, MEFEIEIRERMET 720 D%
ili THREP D FEEDO VB ARPLETH 5o
PRRSVOZ MR IEK & @EIEFHRHR & HUEm
HWRIZGT o5, ‘Eﬁﬁii‘ﬁ&%’@ $ R 5 PCR
(RT-PCR) 7%, ¥ifEtiliR T IZELISA 7%l
HENTw5b, RT-PCRIZBAEICEH AN LT L 9
2, TANVABEF I B LA AR
3, T L HRT-PCRO#KRAIEG DG % Ik
LCTWwW5 &SR, —%, PRRSVICHT %
PR3 &G t% 1 BEEE T LA T5 720, ik
FRIIPRRSV O DR GE % W L, PRRSV
DE=F) 7L THMTH S, LAL, BT
DY 5 T H 5 ELISA 1F HHL I R [ A3 2> 7
%) RN, WHOBEAMY P LE L D720
HOMERRA L IEE5VEEv,

F 7 v 7 AL (latex agglutination test:
LAT) 3R ARKESELTT v 7 A=
Bk (M7 &) ZREEDE 2720 O TH
R PUARBINETH 5o MG IS HUR IR HUA
DT B &, EPHEICHET 28128 -
TEY—XMLz4UGL, 77 v 7 A —XDEE
ZHHTHET S LATE S, LATOFIE &
LT UTo3DHIFoND  OBIEREDD
THHTH ) Blidi 2 & ORI 2 5225 & 72

. OB BREH A, @—Befkh S5
BATZ 5720 TH %, LATIZZ I TIT,
=T AFX—IK, FFVTITAhERA REY
FEDPUAMA D L LTEALLINTWSA, h
¥ TICPRRSIZH T 2 W53 v,

AWFZEIE FECOVER & A 272, O E 2
PLPRRSVILAIRIN R TH L2 LATO I % Hig &
LTiTo 72,

2. /7 &

2.1 Mz 5 87 HORH
PRRSV® Ni#tfx¥-, Nsp9i#ifzt, GP5 B &
"M & 1z F @ cytoplasmid tail &k 7 % = N F
pGEX-6P-1X7 ¥ —7 5 XA I Nt 7u—="
T L7 HONTENENDOTIAI FEHWT
Kz #BL21 (DE 3) #kd %\ iZRosetta2 (DE
3) MAEIEERR L7z, MRz 5 87 BossBl
BT LS 1ATbh, TRENOTIAIF
T 2 KB ®BL2L (DE3) Md % Wi
Rosseta2 (DE3) ##50ug/ml7 v EL Y v %
EHT HWARLBRE IS TR Z TV, BRI
ODeoo%Eﬂﬁ' L720 ODw=015-027 (F&Bly 7%
IXoTHRE D) IZBW TREIRE04MM D
477Uk»4%%iﬁ?7%67/9F
(IPTG) ML, #ikz s > 7 QOB %FH
W7z IPTGEl N, 25C T15~210eMH (GEH
YR BIZE o TRE ) OREEEZTV, #lb
WCTKRBHARLY Y P &REIL 72, 155 072 KEw
~ L v b %BugBuster protein extraction reagent
(Merck Millipore) \ZTH&EL, HffOo~=27
WXt o TRGW Z 6 L7z KIBWIEHY %
20600x g, 1547, 4CTalL72%, Lkifz
BYEW Gy, XLy R EAEMER & LT,
SDSEV 77V NVT I R VESRKB LU=
=TV T Y N TN — R TR R 5 Ny
B OWEEZRE Lz, EtEmr o B Lz 5
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YR ER02umIlOoy ) VYT 4V E —
WCTREL, & U7 ERREIT- 72,

2.2 HM¥zy T EORER

Mz & 8T BIZGSTRIG Y Y 87 B Th
5 7-%, Glutathione Sepharose 4B (GE~NJV A 4
7) ZHWT, BN OFWEFIHE > THERZIT-
720 FEB L 724 2 ¥ 7% 7 1Z Centricon
Plus-20 (Millipore) % Bl \» TPBS~ & /N v
77— DEHREIT > 72,

2.3 PURY VRV EDTT v I AL —=ZXND

Kt

Polybead® Microspheres 1.00 x m (Polysciences)
W, WA OFHWPEIZH > TrGST-N2 5 7 v
A= ANEWFE ST, FoT7 0y XU TH
ELT D1% FME7TVTIY, @7y F
YT (FAFGATFAY), @TOaY rIT—R
(DS7 7 —<2N\4 F 54 V), @SuperBlock
Blocking Buffer (Thermo scientific) % JH\>7z,
DF, #heho7ay ® v Z7HNITTHER L 72
LATO %% ZNZFNLAT-1, -2, -3, -4 &
5

2.4 I OwLE

R RWEE WK D72, dilution buffer
(205% glucose, 0.8% trisodium citrate, 0.42%
sodium chloride, and 0.1 % Tween 20)* 2 T Ifil
H ORI 21T 5 720 ML O AT LI 1355 & o I
& dilution bufferZ #£4 L, 37C305 DAL % 1T -
726

2.5 T7 v 7 AGHERIG

T T v 7 ABEDUNIIETL S O FEY 12w
fiotze ATAMD LTS p | DUl 2\ IEHT
MBLFEIMGE & 5 u 1 DrGST-N¥&GIT 7 v 7 A
C— 22 RE, TORERLPIHELLTE 50
M &4, BRI X o TEEEZ KW L7z, Sk
T+, JEREE -, HETERWEAEE L L
726

2.6 ELISA

PRRS X3 =1 —#* v b (IDEXX) ZHW,
WA OFHEIZHE > CELISAZ 4T 572, ¥ 7 A
mEE2M2ZHEAOR, ZRItkE LT
Polyclonal Rabbit Anti-Mouse Immunoglobulins/
HRP (Dako) # w7z,

3. BREEE

3.1 MR Y N EDOFRH

PRRSV®ON,Nsp 9 & —#, GP5 B L UMD
cytoplasmid tail B> D AIE 2 5 ¥ 37 H DO FEB
WP L7z LAL, NUAMDF 7 T35
TARBECTCH- 228, TN V7RI
PRRSV®D ™ £ v AR CTRAES N=HETH %
ZEMB, N& 7 BICHED LUK %
Tolze T72, NZ VX2 ELGSTRUIMIT5 &
BEARIL, AEtkERoTLE) ZL2vHH
L7zDT, GSTRENY » 828 (rGST-N) %
KPR (Fig. 1) & LTUBOFEREIT- 72,

55 -
43

34
26

(kDa)

Fig. 1 Purification of recombinant PRRSV nucleocapsid
protein. Recombinant PRRSV nucleocapsid protein
was expressed in E.coli and then purified by affinity
chromatography. The whole cell lysate and purified
protein were analyzed by SDA-PAGE and CBB
stain. Molecular weight is shown on left side of the
picture. Lane 1, whole cell lysate; lane 2, purified
protein.
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Table 1 Latex agglutination tests with mice sera

Number Immunogen ELISA LAT-1 LAT-2 LAT-3 LAT-4
1 N + + + + +
2 + + + + +
3 + + + + +
4 GP5 peptide - - - - -
5 _ _ _ _ _
6 _ _ _ _ _
Table 2 Optimization of latex agglutination tests with swine sera
Pretreatment (—) Pretreatment (+)

Number ELISA LAT-1 LAT-2 LAT-3 LAT-4 LAT-1 LAT-2 LAT-3 LAT-4
1 - + - + + + - - +
2 - + + + + + - - +
3 - + - + + + - - +
4 - + + + + + - - +
5 - + + + + + - - +
6 + + + + + + + + +
7 + + - + + + + + +
8 + + - + + + + + +
9 + + + + + + + + +
10 - + - + + + + + +
11 + + + + + + + + +
12 + + - + + + - + +
13 + + + + + + + + +
14 + + - + + + - + +

3.2 =Y AMEEH W97 v 7 ZBEUS
DI

LIz, v A% W CLATOME %
o720 BathlfiiE & L CPRRSV N¥ ¥ /87 H 12
X RELEY AMEE, BEmEE LT
PRRSVOGP 5 Offffg s~ 7' F M2 & b 5
L7z= v AliiE % 2 hEh SR o Mvi, &
DOFER, LAT-1256-4 3T XTORICBVWTE
PEME ClREES RSN, B Cl3gEs 7
SNGholz (Tablel )o SNHDO T ENL, KA
DYERK L72LATIZPRRSVON 7 ¥ 28 7 B 7 h i
BN TE 2R THEHEEZ NS, F2kkE

FEC & D 5 UMNICRE S, 15D T 2 H W
AHHETH o 726

3.3 R Z 725 7 v 2 AR S O

fif

WIZ 6 AR DO ELISA b P B A IK L, 6 Bk
D ELISA BEVEFF FHIKINLTE 2 H W CTLAT O #iat %
1To7z, MiEEIF vy 7 A — X2 HBERA L
Bty LAT-125-4 F TFRTOLATIZE W
T, FERFRWOS 2B S /=729, dilution
buffer(Z £ 5 MLiF ORI 24T - 720 E DGR,
IR RIS A L EH S, LAT-3 128w
TELISA & 1313 —3H T 2 #1253 7z (Table
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2) #%, ELISABRHICCTHEED WS N5 HAH
12oR 6N, ZOBKIZE L TIZELISATIX
BETH D00, Mokt HTEuk
HEZRLTEBY, ELISATIIMHTE WL
NVOPEDPAIET DRI EETE LV, &
%, EHOLIREe Y Ay T ay VER L
:J:%?F‘ﬁ%ﬁ“ﬂ%“(“ﬁ)é Dbz &nn, K

IZBWTLAT- 33N ¥ 287 B HiR oM
Zﬁﬁﬁﬂﬁa’(“ﬁ)é LEZ bz, FRRIMLEICE
WTdH, BEITECELSFUNIZE LN, i
THEZHIWATTRETH - 720 S RIT & D Stk
AL, KB, FFREZLR S ELISA L KT
LW BN B Do

4. E 08

AWETENE, K0 R 2 KB - I s S M
74 )V A (PRRSV) OHfEMETHL 77 v
7 AEERE (LAT) OR%ZHE LTT-
720

P e L TRGRICB W TIBL - KR L 748
AXoVEHTYER (N) o578z vz
LATAR/ER L7z T LOIWENS V27 HIZBw
THPE L 72~ 7 AL 2 H v TLAT O &4l 2

To 7289, WIOELISAF v b & [EEED K4
B N7z WIIPAMK I, %2 W72 LAT %417 >
7208, M e T7 v 7 A= X EBRA LY
A, % OB TIRRWEEIBIE SNz, L
ML, 7ay X FRORE &M ORI X
D IR BTN S, ELISA & (ZIZFH U
R ERz. A ORI LZLATIZILIE O [
P2 50 TUH DINICHERIME LN 120 b
53, MROELISAIZEWR RS ELNTED,
SHPRRSUYRICBIT B2 HEM Y — )V & 7 5T
MO TVDE, GBS HITHEEZRER LT
HEFIELEHIT, FUNRTEBR Toy s
T EORRETV, HTROELISADR & 7%
% flij i = Piik iR &2 HI8 9,

X Wk

1) ILBREER, HAHEREE A2 4R,
2010.

2) Yu, Z., Jin, M., Xu, X, Zhang, R., Zhou, H,, Hu, Q.,
Wu, H,, Qin, B, Tan, Y., Chen, H. Avian Dis., 50, 264
~268, 2006.
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Development of porcine/bovine germline stem cell technology using novel

growth factor
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Seiji Takashima

(Faculty of Textile Science and Technology, Shinshu University)

Spermatogonial stem cells are foundation of male germ cell system. In 2003, cultured
spermatogonial stem cell, germline stem (GS) cells were established from immature mouse
testis. In the presence of glial cell line-derived neurotrophic factor, GS cells proliferated stably
with undifferentiated characteristics for more than two years and restored fertility to infertile
W/Wv recipient mice following transplantation into seminiferous tubule. In addition, GS cells
are available for gene modification of mice and rats, suggesting the benefit of livestock-derived
GS cell for livestock improvement. However, establishment of bovine-/pig-derived GS cells
remain to be archived. Main bottleneck is higher proliferative activity of their testis somatic
cells. Moreover, population of spermatogonia in their testis is smaller than that of rodents.
These data suggests that it is essential to exclude the testis somatic cells from the culture of
bovine-/pig-GS cells.

In this study, we tried to identify the cell surface markers for bovine-/pig-spermatogonia.
In addition, we also improved the method for enzymatic digestion of bovine-/pig-testis to obtain
spermatogonia enriched-testis single cells. We assessed the capability of antibodies reactive for
mouse spermatogonia and found that ITGAG6 is suitable marker for both bovine and pig
spermatogonia. Intracellular proteins, DDX4 and UCHLI1 were also applicable to identify their
spermatogonia. In the enzymatic digestion, although collagenase type IV, suitable for digestion
of murine testis stroma, did not digest bovine-/pig-testis stroma, we found that collagenase
type II and Liberase TL (mixture of collagenase and low concentration of thermolysin) were

effective.

5o T OHEHMIE1960FE A 535 L7290+ - 21

EOR:FE - BAEBA 2 e LT 52, WITH

BIH T BANE, BRESFORBAFEIZKE L RAHEGE L 7 WAL T 5 5T, SO
HMMLTWS, ZOHLEHSTWEDAXAD DEEFTHIC 2 DRSS H B B TH 2 S 51T
AN, D F VIR & L BRIERAN TH FRIEDHIZIE, KREBRNNTIA LT T PHPLE

1.B ®
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HiEHIE N E T, + ZAOAFMIE TR 150
Mol #5 =7y ML LT oK HLVEIHTY:
MO x24T - T & 7o KT BB IZR oK
HE ORIMINZIBIEL, BRDEJEICD DI
ZUEDHT B, WHIEKFOILE %ML TDH
%o ZOfMIE, HOBEEMRERT-Glial cell line-
derived neurotrophic factor (GDNF) OF4E T,
ABENT 22U EORIICO DI E5 2
EDMRETH S, £ L TEOMNEE FOREN
Y S L, EEL, MTERERE R
B 2 2 ENTEETH S, ZOFMMIZINET
2, YTA Ty M - NARAY—THEIMLENTY
570, BEEEIEC O e 2 LD
KBMOFRETH DN - KRBT 5 2 L Z2HAT
&7

LALAads, BEDLEIAZ ) LRAAITE
NZIFE > TWiv, GDNFIZKE T #sl i oo #5il
WCHHTH Y, TORFICIDIT > w0 T
ARG DS ERIC 2 5720 L LA H ZORT
BRMRHE O Fifile z 835 2 LIiETE
Gdrolze DFN, KREIFKEN MLz s ERE
N5 S %121k, GDNFIZAAb 2B EHCOH
WRFOREVULHTH 572,

HEEH O, LRCHrge & MREATC, <7 A%
TEHBOHCOHEE R B = XL DN 2 DT &
7z ZOWIFEMAET, GDNFIFAETE T Tl M
DORETHMEA LD S VOMBAELTE 0%
M L&A, 28D ERIZhIo THEAFL
HEIZEND OO B E R T Z ez /I L
720 SOBIREFEL T2z RETIRIMW IS
FNTWAFGF2 Th -7, TOFHIE, [H
T B EEEICIZGDNEAWETH S | &
WHLEDLEICDNEEONTE S 2 BT
bDTH- Tz

29 LR OHEFERE, HAPERLH

CHEHERNTFGF2 2\, ThTTHRIH D%
WIKB L O o oML - BRI O
ZHBE L, WIgEZ D Tw b, SR OHE T,
e RS X0 RS & Gk 5 72 ol
K~ — A7 —FRE, b - WRE S WM
AL URSHIAS 2 B L & SR ko > v 7
WXV %153 % 723 ORG HAMRRIRE L ST %
11272

2. /7 &

2.1 WHEMEOATF

e R R SR 12 TR LD
WIS N2bDEFEEL T2 &It L
72o IS5y ARERTEMMEO b o, KiZka—72
Px—HiEt TV FL—AMOF 1 D4 8kB LT
SBEED D DEAMA L7z, S NIMMIE, K
ECHMERRL 7 F RF%EE  CEM L, PBS (-)
T 7 & % Peid L 7ot S SRR L 7o
2.2 - R TTERMito o0~ —h —

R

4 B HALRE Z 5 mm DU AR o AR I Y)
DL, 4%/89FNVLTIVTFR FIZT4C, —
B2 CTRIE L 720 KIZ30% ¥ 3 BEEWIC T
4°C, —W2 T CTHASIRE L 7280CTa ¥ 3
YRWZEE|L, 7UF A%y hTL0u mDuHHEL)
Fra i L7ze dotfEgaicon i, Rtk
ETHERLZWR L YWOCTa /3w v F%#PBS
(=) TP L, 0.1% TritonX-100 T % i L
AT o 72th, —RIEKUEE AT 720 L7
PufkidTable 1 12509 HUARSOUSIE 4 C CT—WdfT
W, R RPURBOGIC X D WAL L 7ze Yetn
#1350% 7V o — ) —PBS (-) 122 ug/ml
Hoechst33342% Nz 7=¥AMCH AL, JfErL —
P TBIE L 72,
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2.3 B BREIPS T VIV ENERLIZD
D SRS

e BRI AR LR L) EPEE T
Hho DD, X7 AKEEMILEHEET S L &
2 H v 5 Collagenase type IVEZ FHWTdH, MWE
BB LBHE 2L TE o7, £
CC, MHME OB RN L7 % M 28N
WHALW e I 9 75— OBEREIT- 72,
Collagenase type I8 & U'type IV (Sigma) &
2mg/mITHBSS (+) (2L, 04um ) ¥
V74N — THEEBERE LT L7z, YNT—
DL, DH, TL, TM, TH (Roche) %1 Z1250
ug/mITHBSS (+) i LA L 720
FHARR IS 213 S AT 2mmAREOK &
SITHIEIL, RSB DN ILEESE T37C, 155
L EAT - 720 B O NHEME 123005 D F A
OryAyyaTHIL, E512025% ~Y 7
v+ 1mM EDTATHEILT 52 & THMEZ >
YTV ENIT LT

3. BREEBE

3.1 b - K TEMaiito o0~ — 7 —
TR

HiEE 1o F COMRET, ITGA6, CDY,
EPCAM, GFRA1, CDHI, M-CAM % < ™7 245 1%
MlaoEE S F~—H—L LCTRZELTE Y,
InsoEmMPLUED ) H, ITGA6 GFRAL, CDH
LIZDWTH - KRS BEALRR o S st ge fa & 47
W, g~ — A — & L CO BN MG L
7oo MZT, RS 2200 1 RR 5200 2 Bl 0 % 452
HTHLIF DAL ) = T RO HET
110720 F72, WFHAMIICREIT 2 MNG T
PLZF, PGP95, DDX 4, B X UtV bV Hlfa4sR
N 5EHT HGATA4, ASGR 1 I22oWT bt %
17> 72 (Table1 ),

FIRTHMEELN~Y — 7 — 1225w T,

CDHL, GFRA 1 2 h T h 2 M O hufk % H v
THEEL722%, FEEAMIE  CRSAEE O i/ NS A8
I AMEGME T, Wil EEt) 2RRNIIC

Table 1 Summary of Immuno-/lectin-staining.

Bovine Pig
Marker 4.5 months 12 weeks
old old
ConA X X
DBA Gonia Gonia
DSL X X
ECL X X
GSL1 X X
GSL2 X X
Jacalin X X
LCA X X
LEL Gonia X
PHA-E X X
Lectin PHA-L x x
PNA X X
PSA X X
RCA120 Gonia X
SBA X X
SJA X X
STL X X
sWGA X X
UEA X X
VVA X X
WGA X X
GFRAL * x
Mowe .
Spermatogonial e [
ke T moas GGk G
g < -
Fecby :
UCHLI1 Gonia Gonia
Spermatogonial
marker DDX4 Gonia Gonia
(intracellular)
PLZF Gonia x
ASGR1 Sertoli X
Sertoli marker
GATA4 Sertoli Sertoli

X ! non-specific staining
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Hoechst PLZF ITGA6

Pig 12 weeks old Bovine 4.5 mo old

Fig. 1 Immunofluorescent staining for Bovine/Pig testis
with PLZF and ITGA6 antibodies. Although anti-
PLZF antibody reacted only with bovine
spermatogonia, anti-ITGA6 antibody reacted with
both spermatogonia.

Hoechst UCHL1

Pig 12 weeks old Bovine 4.5 mo old

Fig. 2 Immunofluorescent staining for Bovine/Pig testis
with UCHL1 antibody. Both spermatogonia were
positive for UCHLI.

Hoechst

Pig 12 weeks old Bovine 4.5 mo old

Fig. 3 Immunofluorescent staining for Bovine/Pig testis
with GATA4 antibody. Both Sertoli cells were
positive for GATA4.

P35 LIFTELRNo7, —HITGA6 X
A AU OFEEMIL & 2oy b UM E SRR B
ZEDHEREINT (Fig. 1)o KRIZ, §XTO5H
LR D~ 7 2 EHMIBIZ5EBl§ 5 DDX 4,
JEME % Yt 3 APLZF, B X Ot MEEHML %
Jett 5 UCHL 1 ik w7258, wiho
PUik & R EHINE 2 S A et 32 S L AT T E 72
(UCHL 1 %+t : Fig.2)o M T, ¥7 A kN b
VM AT AGATA4, v MV MY
FRICHEBRTHASGR 1 IZOWTH M 21T-
725, GATA 4 534 - KL bV RO % G«
L, ASGR 1122V TIZHE R 2 Je i fRIT A S
Nhh o7 (GATA 44 : Fig.3). 512,
8 DRI e 25 18T B 2 R SR A VSRR S B BB D X
7)==V 7 b0 - R L 7 5
Y THHDBAICKIET A 2 LA BTV,
KT O L 7 F ¥ DAL Tz ARFETIEA
FRER21DL 7 F O THEE & 1T 5 770§
L LCDBAUS D L 7 F Vi34 R 4 22 1Y
7 B 3R & %2 - 72 (Data not shown) o
PLLEDO#ERN S, PUITGA 6 PifkE L O'DBAZS
K 2 Bk % 9 2 THA CTH 5 W RetEds
RENTZ, TRHIEE—IZ, MACSRFACSZ
WS FEMRAALICISHTE 5, Mz TIns
AR LR IS A 2 &I X Dlin & A &
EFMHTED, DENDIFTATA A=Y VTP
RSB EEZOND, T72, b - B EML
% k3] © & % PGP9.5, DDX4, PLZF i3 MMl g % 1
Y= =TI BViDdITAL T4 A=Y 7RMli
FALIIXISH T & 2\ 2%, Western blot=e fyE 4t
I X D ABEHE B2 E2 BT 2 DI HTH
D, FBICGATA 413V - M AT 2% 4
MNT 2 DIAEHTRETH 50

A NS TR R R 2T L 75 7
W72i, GBS TR A il e A
PEHRT DI LIFTE RV, KU E A D
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LT ofMtiE L 94 74 A=Y ¥V 7 Fik
HIFENLT &AL, - RS 15l o SRR N RG
L O—Bh e b EZ LN,

3.2 - BREELS Y VN NVERL D

D GRS

e KRR~ AR R E R ) HEEET
Hb, TODH, v AFEEMBE TS L &
\Z v 5 Collagenase type IVEZ FIWT 3, ME
ERELIBNEL /LI LD TE D o7 £
ZC, MlE OB MR L7 % FHE 2 EEN
WCHALTREZR 2 9 7 S — B OEEIT - 72 WGE
L7232 F 7+ — ¥ X Sigma ® Collagenase type
II, B X UPRoched V) XZ —¥DL, DH, TL, TM,
THT® %, < LT 4 HlERH 2 BEEIC W 72,
A BEALAR 2 L ECRESR C37C - 155 RLEL L 7=
#H A, Collagenase type II, BX Y NF —F
TLIZX Y, BAGEBEIHLEI NG Z & 2R
L7zo BERMEEKZIZHF AT Xy ¥ (#300)
EHWEZET, ML b MY - HE
ML, FHEMERZ DN TEL L MRS
720 SHICHOLNIHEMEIRIC - 150 M) T
v - EDTARBIZ X DESIZY Y vk
TAHIEDARTH o7

2. 2128V TH T EME 2 Bk RE e bk - L
7F v aRRELREY, ThbdrxHvCHiliaz it
LIATARXA=T Y ZITRBALIIIERD SR
BRI VY TNV BT DB B - 1295,
HEEHED Y 7 A THEH LW FikTidd - KR
ROMEZHLURME 2 T2 LA TER
olze FRIOMEITL Y, 4 - BAEHED S A5/
BEHEEL, 512225y bl i
T2 LTI,

L, 2.3DFHETY Y I VNV ERHET S E
EBIT, 2.2 OFFEE S S R0 ML,
TATARA—T Y 7ERELL, TROEIEHL
THE T NE o SRR B L O L 2 HIR 9,

4. B 8

AWFZETIE, FHARETH L - BWHEX D
T & B 2 720 ORERERA & LT, Ok
T ZERT A=A — DA T ) ==V 7,
@« KRG HA N % B3 5 72 O FE LI S
OB EAT - 720 fHF L LT, PUTGA 6 fiufk,
BLUDBAL 7 F ¥ 23 - KK T il T A ek
HHTHDHZ &, Collagenase type IIB L N X
T —ETLB KRR S > v Z VeV & 5
DIZFRTHLI L2 RE LD, 5%, b
DOILBERA % MAE DY, F Tl o,
FTATARXA=T Y 7o E, ThoZItHL
7oK P O SEE NRE L DR 2 O 72\,

X Wk

1) Kanatsu-Shinohara, et al, Biol. Reprod, 69, 612 ~
616, 2003.

2) Kanatsu-Shinohara, et al., Biol. Reprod, 78, 611 ~
617, 2008.

3) Kanatsu-Shinohara, et al, Biol. Reprod, 85, 208 ~
217, 2011.

4) Takashima, et al, Stem Cell Reports, 4 , 489 ~
502, 2015.

5) Shinohara, et al, Proc. Natl. Acad. Sci. USA,
97, 8346~8351, 2000.

6) Kanatsu-Shinohara, et al., Biol. Reprod, 70, 70~
75, 2004.

7 ) Kanatsu-Shinohara, et al., PLos One, 6, €23663 ,
2011.

8) Kanatsu-Shinohara, et al, Biol. Reprod, 87, 139,
2012.

© The Ito Foundation



236

1.

N Hi 1A D F IR FE A 5 D IRAE D FA A

Production of embryos using growing oocytes derived from the ovaries

removed bovine calves before fattening

oY B -F RO R WOASRT
R TP 58 A3 0 b AR £ TR S 4 7 5 T 5697

Satoko Matoba, Yuji Hirao and Kumiko Takeda

(NARO Institute of Livestock and Grassland Science)

The aim of this study was to investigate if the production of embryos using growing
oocytes collected from the ovaries from calves just before fattening (approximately 9-month-
old) is beneficial for the rescue of them as genetic resources. Immature oocytes with normal
size, approximately 120 um in diameter, were selected after aspiration of follicles on the calf
ovaries (IM oocytes as IM group), matured (IVM) for 22-23 hours (h), fertilized (IVF) for 6
h and cultured (IVC) for 9 days in vitro. Growing oocytes with small size, approximately 100
um in diameter, were collected from dissected follicles of less than 1 mm in diameter and
subjected to iz vitro growing culture on the membrane inserts in several candidates’ media for
14 days (IVG oocytes as IVG group). IM and IVG oocytes were subjected to IVM-IVF-IVC.
Tentative embryos in both groups were cultured in the individual isolated microwell in culture
dishes. Embryos developed to the blastocyst stage in the IM group were lower than those
produced from cow ovaries from a local abattoir. When newly developed medium supplemented
with supplementation was used for iz vitro growth culture of growing oocytes from calf
ovaries for 14 days, IVG oocytes showed increased diameter, volume and mitochondrial DNA
copy compared with those cultured without the supplementation. Blastocyst formation was
observed in the IVG group. Total number of blastocysts derived from all the oocytes combined
with the IM and IVG groups was 4.3 embryos per head per session when new developed
medium was used for iz vitro growth culture. In conclusion, our approach suggested the double
benefits of embryo production after IVM-IVF using both grown oocytes and growing oocytes
collected from the same ovaries removed from calves before fattening. However, further study
is required to improve embryo development and confirm developmental competence of

produced embryos following transfer to the recipient cow.
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3, LITLIEHEEHO LT EHh 5L 0B
TIEFNCERE GIEZFHE) ShTwb, gl
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INSOBENHEEZFIAT LI LATENR, 1M
O S MR OBRRAEET 2 LR L
%ho KIVZRETHGBINTIE, PECTEET S
ERAEFEMRNZ LSRN TEY Y, FEFE
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DOINEDOEE 2 ~ 6 mmDIFHL A S W5 [FRIL L 72
ELAERY 120 pm DO RIFHIPF- GEF YA ZDIPT-,
IM oocyteslX) & I0 EMBOBEAMAEIZ, BHTY O
& B ORI, RV RE B X ORIV AR AR &
EWL7zo T4bbH, KIbEHE, 5 %414
M (NBS) & 0.02AU/ml FSH I TCM199 %
v, 22~23WR ORFFEIC X D AT 720 RIVZHE
i, BEARERE R O BRI & B L TV
770 BHIRTIE, 90% /% — I — VB EEA L T
MW % 5B L 720 BHICIVFI00 (BEREME~R 7T K
WFoERT) % B TR EZ 3 X 1057/ mliZ
AR L 72K 6 IRERIBEAS L 720 ROV & RAE
ZHiiE, 385C, 5 %CO:2B X 1M95% R DN
SAHT TIr o7z BERRE, T Z28H4LL, 5%
NBS & 025mg/mlV) 7 — VT V7 3 ViR
CRlaa%x v, 385T, 5%CO:2, 5% 0:B L
90% N> DINIESAA T T 9 HE ORI IEAR %
Fh L 7o BRI, MR EILY 2 1
W, G- OFEAREDMRGE & DA FELEIZ DWW T,
BERE2 7 ~ 9 H H ORI HIIR~ DA I X
D BGET L 720

2.2 ik O IR EENE 2> & O RE DR

7

JHHE A X ORI E % E o IR

DOERPWZHIB L, ZOURHNFETFREZWEE, S

© The Ito Foundation



238 PIR265E I FAIC Y S 2 B JE sl AR (Vol33)

#) 5 WM RICBHAG L 7ze 588 & IR R O $REL
ERAVRERED X OORARE B ITEER Y 125 -
7eo ThbH, 21THNLRE 1% I8 R O B
HEeE<WhL, EE L mmARiGOIEE 2
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WHIMMEM A THIB L CEAEH100 u m DREE &
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RLERSS R 2 0 B IR B 0 BRI 2 S FREL L 7258112

© The Ito Foundation



NI T -7 ORI IV E A 5 DIRAFE D KA 239

Fig. 1 Representative images of the Day 7 embryos in individual microwells of culture dishes (Day 0 = IVF). Embryos
were derived from immature oocytes of approximately 120 um (A) and 100 um in diameter after iz vitro growth
culture (B), respectively. Note that [] indicate embryos developed to the blastocyst stage. The diameter of each
microwell was 287 um.
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a-d, P<0.05, Tukey test. a,b, P<0.05, Tukey test.

Fig. 2 In vitro growth of oocytes after isolation from calf ovaries. A) Increase of oocyte volume between Day 1 and Day
14 of culture. Three different types of media (I, II, and III) were used for culture of oocytes during the 14-day
culture period. B) The volume gained between Day 1 and Day 14. The volume on Day 1 was designated 100%.
When the type III medium was used, the increase of oocyte volume was the largest, resulting in a 1.8-fold increase.
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Fig. 3 Mitochondrial DNA (mtDNA) copy number per iz
vitro matured oocyte in IVG oocytes was analyzed
by COX1 gene. In vitro growth media without (S1)
and with the newly supplementation (S2) were used
for in vitro growth culture of IVG oocytes (IVG-IVM
group). The IVM group indicates i vitro matured
oocytes from cow ovaries obtained from a local
abattoir. ** ; Significant difference was shown between
them (P<001, ~test).
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Production of piglets by ovum pick up, in vitro embryo production and

embryo transfer

E=A I = I ORI O o
(I TP ST 58 A B3 - 5t b b AR A TR G B i AT T - 34 7 5 T 5697

Koji Yoshioka and Satoko Matoba™

(National Institute of Animal Health, *NARO institute of Institute of Livestock and Grassland Science,

National Agriculture and Food Research Organization)

The objective of this research is to develop a system for piglet production by ovum pick-
up (OPU), in vitro production (IVP) of embryos and embryo transfer. Firstly, to establish
culture system for a small number of oocytes or embryos, we evaluated the effect of different
incubation volumes and culture densities on fertilizing ability and developmental competence
in vitro. Porcine oocytes derived from abattoir-obtained ovaries were matured, fertilized and
then cultured in vitro as follows: in groups of 50 oocytes in 500 ul of medium for in vitro
maturation (IVM), 20 oocytes in 100 ul of medium for in vitro fertilization (IVF) and 20
embryos in 40 ul of medium for in vitro culture (IVC) (Group I) ; 20 in 100 ul for IVM, 20 in
100 ul for IVF and 20 in 40 ul for IVC (Group II) ; and 10 in 100 ul for IVM, 10 in 100 ul for
IVF and 10 in 40 ul for IVC (Group III). Rates of sperm penetration, cleavage and blastocyst
formation did not differ among the groups. Secondly, to increase the collection efficiency of
porcine oocytes by transvaginal ultrasound-guided OPU, the effects of aspiration pressure on
follicular oocyte collection were assessed. When oocytes were aspirated from ovaries of live
sows using 2 different aspiration pressures (80 or 100 mmHg), a number of oocytes recovered
in 100 mmHg pressure was significantly higher than in 80 mmHg pressure. Finally, 81 oocytes
from 5 donor sows obtained by OPU were subjected to IVP. At 5 days after IVF, 47
transferable embryos at the morula and blastocyst stages (9.4 embryos per session) were
produced. When they were transferred into five recipient gilts (5-16 blastocysts per recipient),
3 recipients became pregnant and farrowed a total of 12 live piglets. The present results
clearly demonstrate that porcine blastocysts can be produced by OVP-IVP and that they can

develop to full term after embryo transfer.

GRS 2 5 P07 2 W5 1§ % AR IR 151 (OPU)
By L9012 ROV T2M S 2, IR RS Al A
RICBWT, BEWETA N T CRERCAERD Wiz IRBIRM £ THAE S5O FRIERE

1. B i)
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(IVP) Hifi % i L 72 WA IC X 2 TR BE &
AT AERMNTHI L HNE T 5, BRHEN
ICEN S 2SI () 2 L, €h
LSOl BoOE ((KHEE: LYELY ) OF
HEME) TSRO TEREET LI LEDT
& DIRBMIL, AR & 2 BENZIN, R
W EARIES B W RETE IO TRV & 2 AT S h
TBEY, AEMEHERKOLANICFHHATEE, 8
PeIROEIEZ IR T & {ENFERDEFERE
MR REIT) ZENTED, LA L, TTICZH
RBREESE L LC, —EBEOmGE AT 50 L
B0, KA RY COMBRIC X 2 TIRAE
VAT DIREHEL SN TV,
ROTEIZRESITLTBY, THHFIOE
IAEIE R FEO 720, IRORIS X OB AL BIET
M X D ARHGIZAT ) BESH 720 L LIk
B, R TERTEAN S T =7 Vv E VT
MRICIRZ RS 5 2 12X ), TFIRAVERET
LT LENMEEINTEY, BBMIZOWTI,
A RE B CEM T B R B S S oD B b
=75, RS OROBIUIO>WTIE, BHAETDH
BHIEFA IS X 29V FEIHH S 2 % 2 Wik
WICHBo FTEAER, ATIKEHEOKE T =i
WA X D B L T, WEBRIZFIH L Twiz25,
OPU-IVPHifti 41z, 1A SIEHTE %
BA e I L o B &2 I I L3¢, B
MR D E 545 E RIZHBL TW5, KIZhw
T3, OPU-IVPIZ & » CTHEMEHZ 1§ 2 2 &
ATEIE, AREROBRIEIEH A S IR
ELTHEZ, FEFMEZTOTERT S &A%
RE& 22 0, ARSI TR T RE 2 IR 2 G L
TIRAEREY A7 28 LT, BKIZBI 52N
BHEEOBERICKELSHKT 2, 22T,
OPU-IVPIZ & 2 IR o &, IRBHIIC X 5
THRO&EE HIF,

2. /7 &

2.1 BRI TG ERIEORE
(Experiment 1)

ERWLHG P, SINR 2 /RLILGEERRD,
OPUTIZ 1 itk LHRIT & 290 F 0 Hix % <
TWEEINEZ s, £3, PHOITT
HIVPIZ & o TR X KRR F TRAES &
52 LDTELRREEZWET 5720, RoFs}
FEBIIBU BRI ERE R E OB
N7zo BRI IR & FIIHE DI A & s [$§
WU 72 RN 112, BEERY (20E o TIRAb A S
S ORIV RS U 7o, IRBR A% B agiiim % 201
S40ul, 1008401, S5 40u 1, 10fE.
0ul BXOSM 10ul & LTHRIVEEEEAT
W, RAVRE (BERE) %2 HHoHIE, 5 HH
OREERIA~DOFEA RS L ORI oM % X
720

2.2 RHVEEB X ORIV RS IC BT 9015

FEEOMGET (Experiment 2)

PR A SERICL 72501 1%, Table 1 /R 9 1558
TR TR, BRIV HE B L ORI 2 17
W, VRSB X ORIV R R IR L 7 2
B, BERBORKEFREZVINDS 1 x10°/ /ml
L L7

2.3 BRI HRIIE 2 Vv 720PUIC BT

ZW5 15 okET (Experiment 3)

EHEINE A HIV, OPUIfE 3 % AR NIR 1
PRINEE B X W5 812 X - T60, 80, 100F 721
120mmHg D W51 T % 2 1L 10018 o YR iig % W
FIL, BURFEE RS & L S ICEIPUEo %
BEBIZEL, 2290 AP F RS 2R
R INF (Grade A), JP FeAMiE o — & A3
LTw2 ¥ (Grade B), #LII¥ (Grade C)
BXUOZMWIIT (Grade D) ICHHL, ZoHEE
27z
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Table 1 Culture density of oocytes or embryos in Experiment 2

Number of oocytes or embryos/volume of culture medium

Group
In vitro maturation In vitro fertilization In vitro culture
I 50/500 ul 20/100 ! 20/40 ul
I 20/100 ! 20/100 ! 20/40 ul
I 10/100 ul 10/100 ul 10/40 ul

2.4 OPUIC B % W5l & o # &
(Experiment 4 )

FF—& LTSV FL—X, KI—2r v —H
BLUZNS OZEMREREIKI2E (29.0+6.7 H
i, 1799=186kg) & M\ 7z BMBITZFEL,
W ICIR R B 2 MEH S 5720, HEIRT: 8 ~11
HE»SHY / 7uA e LTlomgh 7 u Xy s
7YY (PG) Fau (23T YHi Meiji Seika
7 7v) %1 H2M03HHEHANCESL, &
5125 HHDOPGF: $% 5K (FEIPGEF 2. $¢5-1% 3
HE) 2»50flEsvEey (7MY >, k37
W) 2AUR 1 H 2 2 HEFHANICHES L
720 MIEPGF: $45-% 5 H HIZOPU % % L 720
FF—3BEHA A M —VHICAN, &R ET
PRog L7z, #EH (1% X Vg K75 Y
vV, 70Xy, DST 7T Z<TIANIA,
S5ml AN, BIZEAREIIHIH (2 % 7F VA
aXRG I VALY, TRAa8y, HEAXR—Y &
H—=A4 g L, 2mli#iRN) B X
FRESE (2% FAA4 >, F3ah4r2%, 7
A MFEAN, 3ml BHEEAY) % 0LE L7,
OPU 21X UST-9106P-75 (7 & %) % #& i 7
u—7& L THY, JITFHREIEZ0H % ik
100mmHg& L7zo FRL 7200 T3 REZ B L
Totk, WAV, RIVRS, RAMEEZ ATV, B
Ktk 2 HHOsE%, 5 HHORERADRER
B L OB oMl Z 7z,

2.5 OPU-IVPIZ X ZIRA i L IEBAHIC X 552
& oBGE (Experiment 5 )

FFr—eLThkI—2 vy —MRERKSH
(221 =054 H i, 159.1 = 89kg) % JH W72,
Experiment 4 & [{ k0 F i THEMARBITHIRE L X
OGRS W FALE 2 i L, #IEPGF:. 5% 5
H HIZOPU % % ji L 72 - OPU IZ i& UST-
9106P-753 % W IZHCV-4710MV (A% ET) *
BgE7uo—7L L THwYw, 005 E X
100mmHg& L7zo ML 7200 T3 RE 2 5 L
7ok, ARHVEGR, AV, RONREE R AT o 72,
BoNHE%RS HHOFERS L OB,
FER YL L7250 T ¥ FL—2fix k3 —
7 — AR ARARERRK (69077 Hiis, 994
£70kg) DOFEHHNNFYICBREL 72, 18O
FF—2bA SN BMIRIEE, 1HoL YL
Y EEBRL, ZMRiEEE HE L TR 6 H
HOLIYEZY MIZA NI VF—NTut v
BT ATV (FNKIVEYTFE—, b1 Hhil#E)
10mg% WM S L7z, IRBAL#208 HIZHEH
WEHRB WL X 2 iR 2 M L, IERD
RENTKIE, SIS, ETRBLOETOK
EEFHI L 72,

3. BREEE

AV & OMRALSZRE L 7otk IRES 255
W EA S 10u 1, 1087201, 51H.740
wl, 1018740 u 1 B X O20f8 40 1 & LT
EiERAT o722 A, S 10ul & L72YE
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DB~ DFEEZE (6 %) FMHOX (18~
24%) WCHAREEIE» o720 T2, WIT-%500H
500 1, 20f8, 7200 u 1 B X O10M8 7100 1 &
L TSR 2TV, MV B X O %
To7zbh, WTRASE (56~63%) RIEH%
FE (34~39%) ICEERDN Lol F
7z, INEIER, RN 0FEAERE X ORI oM
fafix, 7 Vv—7MICE%Z B D %D > 72 (Table
2), INHOZ LS, OPUIL X Y 10MEFE D
PIF-2NIT 5 2 EATENLE, BRI H K
DREDOINF- 2 7R ZFH LT, W

BREOHEGTHEREZIERTE S LE X LN,
OPUZ % i d 2B DWBIS£IZDO T EHIN
BEHOWTHRE L2 5, BN T-ERIZWS|E
 RIFH I EL 2D (80~91%), IEH %I
&% 7R3 Grade AD I D EA13100mgHg & L
72%4 (19%), 60mmHg (9 %) IZH~REEIC
o 7z AR E W TOPUR %Eiiti L 72854,
1ty ¥ardbhBonzmrHiE, WylE
80mmHg (13.7ff) & [L#k L T100mmHg (21.21)
THEILE D o7 (Table3), W~
MK (26~29%) THEERBORP-72, 1XY

Table 2 Effect of ration of embryo number/medium volume on porcine in vitro embryo development

Category* No. of oocytes cultured No. of clea(\g/ﬁ:()i embryos No. of blastocysts (%) C%lllalslgorgsg §in
Group I 140 74 (52.9) 29 (20.7) 482+147
Group II 140 77 (55.0) 33 (236) 474+200
Group IIT 140 78 (55.7) 31 (22.1) 471+167
*See Tablel.
§Mean * SD.

Table 3 Effect of aspiration pressure during oocyte harvesting on the recovery and subsequent IVP of embryos

No. of oocytes

Aspiration pressure collected [per

No. of sessions

No. of oocytes

cultured [per Cell number in

No. of blastocysts

mmHg session] * session] * [per session] * blastocyst*
80 6 79 [137+55]" 75 [125+58] 22 [37+43] 515+151
100 6 127 [21.2+65]2 111 [185+80] 29 [48+45] 61.0+157
*Mean +SD.

abyalues with different superscript letters are significantly different (P<0.05).

Table 4 Pregnancy results after transfer of porcine embryos derived from oocytes collected by OPU

No. of oocytes No. of oocytes

Donor ID

No. (%) *of

No. (%) *of
transferable

No. of piglets
Pregnancy born

collected cultured blastocysts embryos (per litter) §
No.147 14 14 6 (429) 8 (57.1) + 6
No.146 15 14 4 (286) 9 (64.3) - -
No.150 15 14 7 (50.0) 9 (64.3) - -
No.145 12 11 4 (36.6) 5 (455) + 2
No.151 25 24 13 (54.2) 16 (66.7) + 4
omberpr ooy el WU BEH ex R0

*Percentage per oocytes cultured.
§Mean = SD.
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Fig. 1 Oocytes collected from a donor sow by OPU (left panel), transferable IVP embryos derived from the oocytes
(center panel) and piglets obtained after transfer of the embryos (right panel).

ardly, TNEN3TE X 43O R
255N, BKOOPUTIZ1I00mmHg D Wes [ THp
faA2WE$ 52 LAENTHD LE R HNIZ,

S5H® FF—2 5 A58 UEOIN ¥ % [ L 72
(Table 4 )o Z @9 BT % ARIVSE - KAV K -
AV AL, 47T (61.0%) DOBHIK (3
FERB L OMBER) 2157, MER~OFERIT
442%T, 1ty ardHzh 6otz
B XA DOBRNE % /I T & 720 OV
5~16Mff%5HDL YLy MBI LZES
2%, SUHDENR - ML, FH2BHO TR % £ 7
(Fig. 1)o 53Ut L 72K 0BT HUEFH400H T, 1
Yty arydiV24HEOTHRELEET S LN
TRETH o720 KTIE, BFENBE & 5\
TWHA PREE 7T — 72 12X 50PUIC X ) P
FWGIATWEETH Y, HRIMVEREIC X ) IR
BNDY ZENRREENRTWAS, OPUILE »
THRILL 7290 F sk O RSV EIR ORI L 5 T
TRZEH L2 13 e v S oBFZETI,
OPU-IVPZIGH L TR & L jE 5 5 Z & A5 BB
Thh, SRR ) FIKE/ERT 52 812
B L7z, OPU-IVPORIFEAZLE L, FEAFHY
MERHIC L) TRZEET 52 LRI EN
&, AEBIIC BT LRI X O & FE it
THIENTE, BRABEEFEZ GG
B EDHFRTE B,

4. B 8

RIFZETIE, OPU-TVPHM % i 1 L 72 IR Al
XD FIREREY AT 2O ZHBE L, Ko
OPU-IVPD 7= DGt 2 a3 5 & & H 12,
BHONIVPIRZBALL, ZHREEZMmaEL 7z,
¥, DHOIT-THIVPIZ X o TR X RN
FCRAESEDLILDTEXDLERERRNT L2
B, EHIPHD SHRIIT 2 VW TIVPEZ ATV,
R mRPRHERE L LORBEERNRIL A,
OPUIZ X D 10MFEEEDYRF- % L § % Z £ A3 T
ST, ERWLAEY RO KE DT % 71k
SHERERZ R LT, FREEOH G TR % 1
WT&reEzbNi. 72, EHEIWRBIUAE
B2 HWCTOPUIC B 2WBIEEZRF LzE Z
%, BEOOPUTIX100mmHg D WL s [ THI L %
FITAZENHEMYTHLEEZ LN, 51,
FROEHFEHWTSEHD Fh—254581EHO
PRI L 720 209 BT7EZ ARAVEE - 5L
ZHE - R RRICEER L, N —18HBHA- D94
TORMIE 2 T & 720 RYVEREIR 5 ~164H %
S5OV ELY MIBHL72EZ A, 3
0% - 3L, FH2HHOFIKZ Rz, L 72K
FETFHUT 40T, 1y ¥ a v 248
DTFREEET LI ENNETH 72 DEX
D, OPU-IVPZIGH L CIKIRZERET 5 2 & 28
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Establishment of early prognostic systems for Bovine Respiratory

Diseases Complex using serum amyloid A and plasma endotoxin activity

oK —
(P 27 B K BRI 27 TR BRIDE 27950

Kazuyuki Suzuki

(School of Veterinary Medicine, Rakuno Gakuen University)

Severe Bovine Respiratory Disease Complex (BRDC) is a systematic inflammatory
response caused by endotoxin and similar to human inflammatory respiratory disease. The aim
of this study was to investigate the relationships, if any, in plasma and bronchoalveolar lavage
fluid (BALF) activities of endotoxin in calves with lung inflammation associated with
Mycoplasma bronchopneumonia.

Seventeen healthy Holstein calves without Mycoplasma bovis infection were used in this
study as a control group. Seventeen calves were patients at the Rakuno Gakuen Unicersity
Veterinary Teaching Hospital showing clinical signs such as coughing, nasal discharge, fever,
and pulmonary adventitious breath sounds. The M. bovis was detected in BALF of all 17 calves
by a PCR method based on 16S rRNA gene. Endotoxin activity in plasma and BALF were
detected by LAL-kinetic turbidimetric (KT) assay (Endosafe® KTA?, Charles River,
Charleston, SC, USA). The mean values for each dependent variable were compared with the
normal values, using the Student’s t-test after analysis of ANOVA as F test. Receiver
operating characteristic (ROC) curves was used to characterize the sensitivity and specificity
of each parameter to Mycoplasma bronchopneumonia associated changes. The optimal cutoff
point for a test was calculated by the Youden index.

The calves with Mycoplasma were characterized by significantly higher in endotoxin
activity in plasma (0.334 EU/mL) and 1058 EU/mL) . The proposed diagnostic cutoffs for
endotoxin activity in plasma and BALF based on ROC analysis in detecting bronchopneumonia
were set at > 0.078 and > 6.05 EU/mL, respectively. BALF and plasma endotoxin activity value
showed a significant positive correlation (»% = 0916). Calves with severe respiratory signs
caused by Mycoplasma infection indicate high endotoxin activity in the BALF and plasma.
Therefore, it is suggested that endotoxin in respiratory tract may be shifted into blood stream

via affected trachea and bronchi.
O JIEEIIR e R IS L 2= > F M %
VUHROEGWIEC RS DY, T RN F
EEOFOBEA TR EEE (BRDC) dk b VUYOMYIEIAWTH B AWSE TIELimulus

1. B i)

© The Ito Foundation



M7 I 04 FABEUTY N b3 ARHERSRRE S LA B D R Pl s 2 7 2O 249

Amebocyte Lysate (LAL) #4 274 v 7%
JH W T Mycoplasmal&§: D88 5 L 7-BRDC T4~
DRk (BALF) B X OmiEhL >y ¥
TUBNRERGHM L 7o 7z, MW B X OVERRI %
E PR BT o g 7V % v C Kinetic—
Limulus amebocyte lysate assay = ek & L 72
A o B b EMEENER (Endosafe-
PTS™, Charles Riverth) OAEEEDB X O IEMERE %
A L 720

2./ &

2.1 #Er1

RETHBEHL TV AITIREHERZREAL T
W W e BRI -V R 8 A R R
(F1) BXUANVASY A YHT4 (HIEEE, n
=17), 75 IR B OB £ 7213 RED
T2 ORI ABE, Ak E 3B LT
- (BRDCH#E, n =17) Ofifadkii (BALF)
BLUmEEZ MW7z, #HHREANM VAT -T
(L7 2 AREZTRAY NENA VAT —F
MAF-TM, #* VY ¥/82) ZHWTHEEIZLD
BALFZ ML, Z0—#%16S rRNA#MIE T
M 3D { PCRIEIZ & B Mycoplasma bovis DI H
A7 o 7zo MAELIFERIRA SERIM L 7212, ~/%Y
VINMEZERINE CTORAE L7282, 3055 LA L
SHEL TR LN REEREH W, =V N M EFT Y
TEEMEIXBALF B X OIS O /i LB 5 R D Fife 37 72
5 IC A HAE RO R E & 17 o 72, Kinetic
limulus amebocyte lysate assay (Kinetic-LAL)
o9 b, BALF & 38 fou & W 2 H % (KCA:
Kinetic chromogenic assay), IM%% % I & Iy i 55
BriE (KTA: Kinetic Thrbidimetric assay) % H
WTHIE L 720

WEEB IR N2 v F b2 2 ENE
O W G BE B X OV IE B B & oK I A R R
(FDA) B L O HARER T OHELEIEHEIZIED W T

A L 720 —HREH O I 0713 Student's-t £ 72
I¥Mann Whitney Uk, T F MF ¥ oMl
\2 & 2BRDCOZWirE IZROCH#EHT, BALF & Ifil%E
ey B E D OB X Spearman’s
rank testlZ £ U 5 L 720

2.2 W2

it 72 6 BHO -4 120111:B4-LPS % 25 1 g/kg
IR NG L CRIENRRE 2 /B L, LPS#5-#
05, 1.0, 123 X U245 D MR %2 R L 72
NS DIMEE X 208588 L 72801 T10455- [k
LCilEicfiL7ze = K bF 2 oM E
AN CTH HKTAB X OKCAE: L, il
BETHLEWA T VK MF D EEEN E S
(Endosafe PTS™) #H\WTi7o72o KCAB LT
KTA & Bl 2 & oM RSB X OB %
Z N ZFNFriedmanMi % B £ U'Person’s product-
moment correlation coefficient & il \» T 7FAfi L
7oo FRRICHEEE I X OV IEAE B L OR B & L R 38 S
(FDA) B X OHAFER ) OHfEIEIEAEITIES VT
A L 720

3. BREEE

3.1 ABr1

IV R MF Y GRS B & Ot
DORTLIL T B OFEN. 72 & P A PG LR DR E %
fTo72&2%, BALFGZ Y REFHRT ¥ - 71—
KT00BHMLzb0EZ0F THEICML,
ML 2085 A L 721212801045 hil L 72 A2 23l
FEINZHEL 72, Table 1 12> K MF ¥ UG D
W E PR3 % IR BE & ASBE % 54ifi L 720 BALF
IZKCA (n =34), MEEIZKTA (n =50 2k
DRE L7728, TNZNOIEME &R E % 5FHl
L7zt 2%, BALFB XUy R F 2~
T PE M o 3 5 X FDA @ B 3 5 70 a] L =R
(spike recovery), % @ % %t (coefficient of
variation) %7z L C\W7z, fit>C, BALF &1L
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Table 1

Kinetic Chromogenic (KCA) n=34

Accuracy and precision for kinetic chromogenic (KCA) and thrbidimetric (KTA) in this study

BALF

Ideal*

Actual

Spike Recovery

50%—200%

93.3% (range 67.8%—153.9%)

Coefficient of Variation <25% 0.71% (range 0 %—1.97%)
Lower Limited (100 diluted) 0.300EU/mL
Kinetic Thrbidimetric (KTA) n=50
PLASMA Ideal* Actual

Spike Recovery
Coefficient of Variation

Lower Limited (20 diluted)

50%—200%
<25%
0.060EU/mL

119.3% (62.9%—198.1%)
047% (0 %—9.6%)
28/50

* : Range of Japanese Pharmacopoeia and FDA’s recommended

ROy FMFY VEEEIEICS VYT, KCA
BIXUOKTAIZHMHZHETH B EBbhiz,
Mycoplasma bovis D3RI S M7=k RHEEL L O
BRDCH O T2 NZNn0/178H (0%) BLD
17/1788 (100%) T& - 7z Fig. 1 B X U'Fig. 2
12, BRDCTA 2B ABALFB L OVl >
F by UM% R L7z BRDCEEOBALFS
oM = v R MR IR MEAE o Ll
10588 £ M0.334EU/mLTdH V), WM D2348
K T0060EU/mL & ) & & THA RIS HH %2R
L7 (p <0001)s BALF (Se =813%, Sp =
846%) B X I (Se=929%, Sp=100%)
IZBWTZ Y FMF ¥ PGP X 52BRDCOR

800 105.8

600 |
400}
200}
243 ij

Control BRDC
p<0.001 (Mann Whitney U-test)

o

Endotoxin activity in BALF (EU/mL)

Fig. 1 Endotoxin activity in bronchoalveolar lavage fluid

(BALF) in calves with BRDC

WegldFEETHY, Ththohy M+ 7l
6.058 X °0.078EU/mLLL E TRt & ¥ T & 72,
F 72, Speaman’s rank test®D#E A5, BALF &
AT > B AEHER A BRI %
~L (Fig.3, r*=0916), Z O wEmk D i
ROV HERBEZE LN, TNHDHENS,
Mycoplasmal&#e L 72BRDCHEIER) Tix, KEN
TIZY MR UPERLTEY, 2o—EB2%0
PWHABITLTWB I ERE SN, 5T,
BALFH L > F b 3% ¥ PG MEEA R & i 247
%L, FMBRBIT LT PRS2 /iko
TEHEBEIMET L L EbNh s,

-

S

S

T s 0.334
S *
%)

S 10t

o

£

>

s 05

3 0.060

c 2

9

8 Control BRDC
G p<0.001 (Mann Whitney U-test)

Fig. 2 Endotoxin activity in plasma in calves with BRDC
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3.2 B2
PRI O N b 2 IR E B i o0 UK IS
HOWREEEZBERT 57201, =T/ FMF2
F Ly VX)) RIEREEZER L2740 515
LNFZIMAEY >~ 70N & 2085 ML 72, 80EE10%5
B L Ty F & UiGTHE 2 EHEETH 5
KTAB X UKCALHHM T > F & ViGHkH
WELE (PTS™) 12X 2HIERREE LR L 720
KTA (»=0963, p<0001) F7/21ZKCA (»*=
0982, p <0001) {2 X 2 MEf & PTS™IZ L 3
WAl % g U758, PTS™Mokfeid g ¢
HLLALR—=Z2DT v A FELHFRICR LD %
o7z (Fig.4)e SNHOMRIZHE DIV,
PTS™iZ, oliEhox s K ¥y VGt %
FHili 9 2 72012, fiEAOEEIL L2 AT A L
LCHEHTAZENMETHS I EAVRES NI,

4. B

(ER5)!

O OB AR E (BRDC) e b
D JAEVENF A BIE R ISP L 7= > P M &
Y UHBROEGV SRS ) A, T F M F
PYOBEIEAMTH B, AWFSE TIlE Limulus
Amebocyte Lysate (LAL) #4 274 v 7%
JH W T Mycoplasmal&§ D #88 5 7 BRDC T}~
ORifEkE (BALF) B X Ok ¥
TV EIRE A A L 7o
(BHEL & J55]

Mycoplasmal& Pk DR KAV 2 ¥ 4 1117
WHARIREEE Uiz F72, WIREHEIRE EFRICK
e L 72 I 2 3 B F- 2R 1780 2 BRDCHE & L 720
BRDC# @ ¥ 213 9 X T Mycoplasma bovis %
Tdh o720 BALFIZ20065 A M L THeta &5 i
2, MAZ20R5 AL 721£80°C, 1045 R mim AL 24
L CHERM ORI ) = F 2 UGMEE
ZUE L7z, ZHEM O 213 Student's-t £

o Yy =0.0019x + 0.0951
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Fig. 3 Relationship between endotoxin activity in BALF
and plasma obtained from calves with BRDC
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Fig. 4 Correlation of endotoxin activity in serum
between the traditional kinetic limulus amebocyte
lysate (LAL) analysis and portable test system
(PTS™).

The endotoxin activities detected in serum
samples PTS™ positively corrected with those using
the kinetic turbidimetric (KTA: upper) and kinetic
chromogenic (KCA: bottom) assays by Pearson’s
product-moment correlation coefficient.
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flilZ X 2 BRDCOZ Mg IdROCHANT, BALF & Ifil
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BRDCHEDOBALFE L M lfidErh > K hF 2~
A O H 131058 38 & 180.334EU/mL T &
D, WHREEL D A EICEE% R L7z, BALF (Se
=813%, Sp=846%) B X IL% (Se =
929%, Sp=100%) IZBWVWTZY FbF I ViF
PEfEIC X 2BRDCOZHREIZAETH Y, ThE

NOMMEIZ6.0535 & 070.078EU/mLUL L TdH - 72,
F7:, BALFEM4Eh T > F M % 2 ViHHIEA
BRIEOMEERLE (r=0916)

(%]

Mycoplasmal&x L 7-BRDCE i ] Tl, %8
NTIZY FFFIUPEHLTEY, 20—
MEFEHABITLTVDE I EARBENTZ, o
T, BALFHF T ¥ F b ¥ VPSR W & i
BATHE L, femhBfr L7z FhF o i
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Studies on the cellular receptor for porcine epidemic diarrhea virus

H oA & ®-% b MO f-m 13 R
(EISE SR IETT 7 £ v A 55 3645 495, * HARBRES A B a7 K27 BRI 23 H RS )

Kazuya Shirato, Shutoku Matsuyama and Fumihiro Taguchi*

(Laboratory of Acute Respiratory Viral Diseases and Cytokines, Department of Virology III, National Institute of Infectious

Diseases, *Department of Veterinary Science, Faculty of Veterinary Medicine, Nippon Veterinary and Life Science University)

Porcine epidemic diarrhea virus (PEDV), a causative agent of pig diarrhea, has recently
wrought great economic damage worldwide. PEDV infects only pigs, thus not other species,
and this may reflect the fact that only pigs have the viral receptor. One of the principal factors
determining viral species specificity is the cellular receptor with which the virus initially
interacts. Other coronaviral porcine diarrhea disease, transmissible gastroenteritis virus
(TGEV), utilizes the porcine aminopeptidase N (pAPN) as the cellular receptor. For TGEV,
vaccines for both piglets and sows were developed and the infection is well-controlled by
vaccination. In contrast, only a vaccine for sow was developed for PEDV, and the cellular
receptor for PEDV remains controversial. Similar to TGEV, pAPN also has been reported to be
the receptor for PEDV, although robust evidence is lacking. In the present study, we explored
whether or not pAPN functions as a receptor for PEDV. HeLa cells expressing pAPN and
pAPN-positive CPK cells failed to support PEDV infection, but both cell types were susceptible
to infection with transmissible gastroenteritis virus (TGEV), which utilizes pAPN as a
functional receptor. In contrast, Vero cells were susceptible to PEDV infection regardless of the
expression status of pAPN. These results strongly suggested that pAPN failed to function as a
PEDV receptor. The soluble form of pAPN (pAPs) has been reported to enhance infection by
PEDYV, but we could not confirm this in our present study. Furthermore, we showed that
PEDV failed to bind pAPN attached to hydrophobic magnetic beads, whereas TGEV did bind
to pAPN, showing that TGEV but not PEDV interacts with pAPN. These results collectively
suggest that pAPN is not a functional receptor for PEDV and does not interact with PEDV.

Further work on identification of receptor molecule (s) for PEDV is required.

HPEDY A VA (PEDV) IZXoTHlEEEI SN
BIROFNTT, THIEZ FBE L, W, JE2K
K A7 T# (PED) 320+ o4 VATH IKBRIE FIISFEOREIR 2 51 S 297 MFLIK TIdh

1. B i)
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D THEIELLLT L, 1FIF100% DEILHEZ RS
—J7, BT T 5 2 &3, ERAE,
RERDEOIERA R S, RERDSERAIR Ti%
AL, FRAESET 25— A b b5,
HFLIK COFIEE DD TRz, SE LY
B OREFIIIEIIMD TR &  REEGR TPk
ZHED MR GDRICIRE SN T S,

PEDIE, EIHNTIX19804E1 & b s34k
AR SN, 1990FAUSKBIBL 2 ATAR S 7z,
ZOBCAIREZ BN E T2 K0T 7 7~
MRS Esh, —HifTORBER 2. ZOHBRT 7
F VKRR — A U CHISHIEEN R SN 1R
JETH o720 LA L20004EARFIE & ) Al & rpuls
L L7277 TRIEATVH 6N, 20134EI213 T 2
) HKBETHD THRADH SN, BUE D AT 25
KpTHb, TLTOVICHARENTDMHE, XK
WCRAEL-OZRZLD, HHE BHE, i,
MEIRTORFTATHREL, BEICEITHO TIRA
L Twh,

PEDIEFHRIC & o Tid s <, R&EMAE
FICDMETIEH > 72072h, Raar A
AW EoTHI &R I N2 Kt E b %
(TGE) ICHRTHIEEIMENEFTbh, ZOuM
HMPEDIZE 5 TRETH-72L F X %o TGEX
RERH & TR OW S D7 7 F 2 HBsE S, %)
B TR bhTwb, $ 7238058 b
A, TI/)RTFF—¥N (APN) 237 4 VA
SHRGFTHLIELWLLIILY, ZOBK
IR L C\w5, —HTPEDIX, BEHAT 2 F
YEHBLDOD, KIZFTTA N AZEAET SR
THY, TOTANVAEEERDONFOED XL
Gho TRV, TOX) BB#oOH S, 72
FUTHEOAR R EORELHE, SO L)%
KB FRATZH T E L EZ OND,

TANVAZHEREWASPICTHI L, T4
ADIEG - BB L BIHT 5 9 2 THO TER

Thbo 7ANVAZEERETANVAM®ES >80
BOKE O AT T ENTENUE, YAV R
EGFHIE D 72D DR 2 T — 4 2155 2 & A8
TEDL, fiv A VAEORHELWHEL 2 5,
o> CTPEDVDO Y AV AZHEERORERITH 2 &
ZIEBERFZEDHEHE D 72D I B IR ICEETH 5,
L7 Li4E, PEDVO 7 A Vv A Z%AKIZTGE Y A
WA (TGEV) EFERIZT I DT I ) RTF ¥ —
YN (pAPN) Th 5, LVIHIHErLIhTw
L0, L LIS o CiidpAPNIS S
WCBWTPEDVHY S EEHE T 5 L ) S0 %
FEHLASZ: <, pAPNASY A NV A ZHAKTH 5 h
PIEHEROBHD TR > T B, F 2 TAIFETIZ
PEDVIZ Y 4 W AZFHRORENI I - T, ik
XN TV B pAPNAAYIZPEDVD 7 £ L A %%
HTHL0EPOMBRHEIT) T2 HME L,

2./ &

2.1 M K

Verofll 2 (CCL-81) & the American Tissue
Culture Collection (ATCC) X » AF L 7z,
HeLa229 (CCL-21) % HeLaffifz& L CTHwW7,
pAPN % HH IZ 5B 3 % HeLa-pAPNAIZ 1L,
pAPNZ FEB 4 5 pCAGGS 7 J A I F & G418}
W is T #FopTargeT 79 AI Fxa b5 v
AT 227 8T A ETHRZ, KHKMIBTH S
CPKAIEZ FH\v7zo 3 XTOMMIESE %7 ¥
W 2 & & 7V Xy 3 & /N O EEE
(DMEM, Sigma) T ¥ 38 L, #k fC 12 1& Cell
Dissociation Solution (Sigma) ¥ 7z bV 7 ¥
v (EJehEE) =MWz,

2.2 IAINWVA

PEDV MKH& H AR R ARF T 200 5 555 &
N 7zo PEDVIZ@H Verofilfaz vy, MV S
ZIRIML TR T 578, AFEBRTIZPEDVE V)
T 7 —DIRETVerofifBITEG &, 3
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Ho®#Eo%k, Mg e mIL, ®EmmmL T
TANAA Ly 7L LTHWz, 74V AIIliD
W THEOHE EB Y I T>72". TGEV To-
163¥k X B s A FZE T 20 & 450 5- S 1, CPKGHiiAE
ZHWTHER, il 217 - 72

2.3 pAPN#&ET v A

BOKERS Y — X (Dynabeads M-270 Epoxy)
ZR~A4 70y —LHKAPNTH HLAP (Sigma-
Aldrich) £ 1 M7 Y E=oY A FHEFTERAL,
J7CCT—mitiE L, ¥—XITHE 3¢5, pAPN
War—X%#421/7uvys (DS77—<) T
Tuy Xy T LM TANVREERAL, 37C
T2-3HEMREL, E—=AHEAELLZTA VA
RNAZBEHMO FETH B 7 4 VAR 7
% 4 LPCRIC X » TH L 72%

3. BREEE

WHOHE 2 12HDHEBY, pAPNAA Y
PEDV®D ™Y 4 VA 2%k L TORREND 5 0 &
M E BT 572, PEDVIEREZYE D HeLafl
IZpAPN % [HEHIC3EBL & & (HeLa-pAPN), %
BRI A VAT 20 B> OME &2 1T 5 72
(Fig. 1)o T3 &AMIEICBIT 5 pAPNIEH % 37X
724, % &8 ) HeLa-pAPNIZ & b & K5 @
APNZFHHLTEBY (Fig.la), ZORBEIIK
B kM o CPK D 17015 12 & Td » 72
(Fig.1b)o 7 4 VA 2 MR &G S &, Mifab X
R P o A VAT iR 25,
pAPN% 2%k & L CHIH § % TGEVIZpAPN %
9 5 CPKB L O'HeLa-pAPN®O & TH 5 2272
BWHRERL72o —F, PEDVIZVerofilig TlIEH#
#RL7zb00, pAPNEHMITIE MY 7~
WK CTE 2 WM EZRE B h o7z (Figle)s
it > TpAPN D FEBUZ IE & MM e T & % HeLa
HMIZICPEDVY A W ARRZH A b6 83w &
DRIz,

T A NVADHINLIEGT 5 72D121F, A VA
s VN e 4 NV AZEROREEREETDH
%o & Z TpAPNEPEDVAEET 2 0 ED DR
A ERATo 720 MRS HEETR L X9 IR/
¥ — XIZpAPNZ #ify & (Fig.2a), PEDV
TGEV LA L7z, WAl X ) pAPNKSAE —
AEFEEL, C—ZXRMMHBAELTE TV A
wx Y7V A APCRTHlE L 72 (Fig.2b)o
pAPN % %k & L THiA L Tw % TGEV &
PAPNAE T T A )V AW H = A10MG F5H4 5
73, PEDVIZpAPNDF T £ )L AW 75 & DZE
bl snzh o7z DL EdH SPEDVIZpAPN &
BELTWRWZ EAVREB I N,

T/, OhH OIMEY TR HEMET +—20
pAPN (sopAPN) % E3#MICHRINT 52 LT,
MY 7 Y Y EFERRICPEDVE# ZEET 5 L v 9
ZEPMEEIN TS, 2 TERIFETHsopAPN
HPEDVHEEIZE G L T A2 G20MH 217 -
720 VerofIZPEDV % &Yets, pAPNZ% L %
Moo THREMISRINL, 3HE/IX6 AL 2%
I ANV A& fE L7z (Fig.3). Ohd D
X T1X0.024~24pg/mlDsop APNDREIMT MY 7
YLD AN AR ERT EBRT WS
A%, REBEDOFERLTIZ14.8~1850ng/ mID R E T
WIMLTYH, PITFYrDEH By A )V AR
WA FIT A SN o720 F72pAPNZE 7 A )V A
ZHERE LTHEHTA2TGEV TS 7 A )V A M HA

DWBIRSN LD o720 HE-> T, sopAPNIZ
PEDVY A VABHHORERRD vy 2 &
DIRE NIz,

4. B 8

TANVAZHEEREHLPMITEH I LE, AV
A DG - B2 PR 5 9 2 TR THEE

THb, WHHNOHEIZLY, PEDVO™Y A4V A5
HAKIZTGEV & MEEICpAPNTH 5, L) HiE
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Fig. 1 PEDV replication in HeLa-pAPN cells. a) Total RNAs were extracted from HeLa,
HeLa-G418, HeLa-pAPN, Vero, and CPK cells, and expression of pAPN mRNA was
confirmed via PCR assay after first—stand cDNA synthesis. f —actin served as a positive
control for all cells and hGAPDH as a human cell control. hAPN- and pAPN-encoding
mRNAs were amplified from the same samples. b) pAPN expression levels were
compared via real-time PCR usind the samples of Figure la. 18s rRNA served as an
internal control. The data were normalized and calculated using a comparative method,
and are expressed relative to the values of CPK cells (n=4). c¢) Cells were inoculated
with trypsin—free PEDV or TGEV at an m.o.. of 0.01 and incudated in 10 % TPB-DMEM
or 10 %TPB - DMEM with 1.25 u g/mL of trypsin at 37 C . Cells and supernatants were
separately collected at the indicated time points post-infection (0, 6, 18, 24, and 48h),
and viral titers determined. Titers are axpressed as PFU/100 uL. for PEDV and
TCIDs0/100 uL for TGEV. (n=5)

BrIhTnz"?, LirLIhnsofEidr—
Y HEEENTH Y, pAPNAPEDVO ™Y A )V A%
HIRTDH B D HMIERER DN & 7% > Tz A

28 TIIpAPNAPEDVD Y 4 WV A ZHARTH % &
W ZEEIRT LB R T — 7 d %L,
PAPNIZPEDVO ™Y £ VA ZHKTH 5 2 L1d#E
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Fig. 2 APN-binding assays. a) APs were bound to hydrophobic magnetic beads
(Dynabeads M-270 Epoxy) and the beads were washed and blocked using
Immunoblock (DS Pharma Biomedical). Binding of APs to beads was confirmed by
Western blotting. APs were detected using serum from rabbits immunized with
LAP ; authentic LAP (37ng) was used as a positive control. b) About 2.5x10°
copies of PEDV or TGEV (in 100 #L), and the same amount of Immunoblock was
added to beads and incubated at 37°C for 2-3h. Next, the beads were washed four
times with PBS and the amounts of viral genomic RNA recovered from virions
were determined via real-time PCR, The data represent the averages of three
independent experiment.

4 8
PEDV TGEV
- LI _&6
() (0]
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e} L2
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3d 6d 3d
00014.8 @74 @370 m 1850 m Trypsin+ 000148074 370 m1850
Aminopeitidase (ng/ml) Aminopeitidase (ng/ml)

Fig. 3 Effects of soluble pAPs on PEDV and TGEYV infection. PEDV or TGEV was
inoculated onto Vero or CPK cells at an MOI of 0.1. After virus adsorption, cells were
incubated in 10% TPB-DMEM containing the indicated concentration of pAPs (0, 14.8,
74, 370, and 1850 ng/mL). After 3 or 6 days of incubation, cells and supernatants were
collected separately, and virus titers were determined (n=6).

AW WIERE L o720 8- T, MICPEDVOH X
= e < N - 1) Oh, J.S. Song, D. S, Park, B. K., J Vet Sci., 4,
DY AN RBFWG DT B EEL BN, T oL, Song. D. S, Fark B K. J Vet S
NEHSNITT S 2 L IZPEDVERGHIH D72 D 2) LiB.X.,Ge J. W, LiY.]., Virology.. 365, 166~
. 172, 2007.
FEBARE BB EZZ N, 3) Shirato, K., Matsuyama, S., Ujike, M., Taguchi, F.,,

J Virol., 85, 7872~7880, 2011.
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Analysis of factors related to heat stress tolerance in bovine spermatozoa

o —
(R BFER)

Ken-ichi Yamanaka

(Faculty of Agriculture, Saga University)

The objective of this study was to investigate the difference in heat stress tolerance of
spermatozoa among Japanese Black bulls. In vitro fertilization was performed by using semen
obtained from four bulls (A, B, C and D). Heat stress (40.0 C) during in vitro fertilization did
not affect the pronuclear formation rate of embryos regardless of bulls. The developmental rate
to blastocyst stage was significantly decreased in embryos from bull A, B and C by heat stress
during i vitro fertilization, but not in bull C. Next, acrosome integrity of spermatozoa from
bull A (with low heat stress tolerance) and D (with high heat stress tolerance) was observed
after thawing. There was no difference in the rate of spermatozoa with intact acrosome. In
addition, we examined effect of heat stress on mitochondrial activity of spermatozoa from bull
A and C at 6hr after thawing. Although the rate of spermatozoa with active mitochondria at
6hr after thawing significantly decreased in both control and heat stress groups, there was no
difference between bull A and C groups. In conclusion, the present results implicated that heat

stress tolerance of spermatozoa would differ among Japanese Black bulls.

1. B i

TAE O W ERIRIELE O SBEE B L 5 RKE~D
A b U AN W) DIEREVEN AT AR S
NTWs, BHEREDICHL TV 21X, BEF0xhk
FOWTPKRELMEL 2->TEBY, 2oL
ORFIEREORE L VW2 5, BEFEOMZIEEIL
GRF GBI, SEREARAL, FELEWI ORI
LB EVEDERTH S Z LPHILN
TWwb, TOL) REROb L, HE, BHTIT
BEIRMEE T AHE T =4 (Bosindicus) & 3 —

Oy REJEELE T HWERDOY (Bos taurus)
LR ONTAETB LU 2 2w TRst
ZREERAT, EESNLEOBHA P LATTO
R R L L f g, 7 — oy v
L TEBHA L RIS AW RV & v
I ERM|ESNTVEY, TR, vk
BN DB A b L 2K B ik AS SR ] T 52
h5ZEERLTBY, EFEOZHEOM O/
DIZIEINSBHA ML ATHPED @ AT A
BHEHNTHDE VW) T EEZRBELTWVES,

L Lad s, FHROKER % BREAM ORI
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BNTIHET 52 LICX D AEREL TWLEDEIC
BWTIEINS O REZEIRISHT 52 L1
WlETH b LEZON, BAEEOFREEARRIC
WA LIBHA ML AREZHL S 2 EAURES
Nb, $%bb, REMENOBERMTOR»S S
BA L AMED ST % RO iR % 3505 %
CENLEE LA, INFT, RAFEBHATL
ADRFEAERI RUTTHBIZOWTHIZEL T & 72
R CTREBAMEN T R4 2 MM ISR T 245
T THRE SN2 ZRIRDBEA b L Rtk 235
b VI REREH TV, BARIIZIE, KA
K& 72 3RV AR AR R IO B A B L A LBR L 72
Yitr, R L7 OHRIC X > TZREOFA
EHPELLETFTLD0, — /T, FEALHE
ERMET LV D E WS X5 B pE s
Nizo WH OREEE TN 21T - 720G 1
HWTHETIOX) RENAON W LG, Z
DOAERIZFE RN T HHF OB M L RIS
AR CTEWEL S EWH T EEZRIBLTW S,
L723> T, ZD &9 R ToOEWRED X
) GERIZE S THIERI ENTVREDORITON
THLNZTHI LT, BHANLATWEORW
K & RO O BB ATTREIC % 200 b L
Vo LLAASS, IhE CTEREMMEICE W T
HE PSR OB B b L R OE N IZ DWW TR
MNCBGIEE 47 o 728 130 v

Z 2T, AWFETIE, #7% 2 HEAREAHE A
SHRIL 72K T CTOBEA I L RMEDEN %
FIERI L TWAERNARKT LI LEHMET
%o

2./ &

2.1 7 RS IR O 1R
EHPHRINEE L D, W EREGRIC & U A 2
~ 6 mm AL DIINL 2 5 R Z & OH IR BRI
BEM (COCs) ZHRHLL, FERBHMSE T THIAM

N 53— 72 3 @ UL E o A A 75 L Tw
% COCs % TCMI199 (Gibco) 12 5 % FBS
(Corning), FSH (0.02 AU/ml; 7> # #38) B
O y<4 3 (10ug/ml; Sigma-Aldrich)
N Z 7R c385C, 5 %CO:2, ISt T
T2, MIMRBIAE 21T o 720 RIMIHTR
PY IR BER I A K1 IVELO0 (B fEE R 7 F F
WFZEpT) < 3 [Pk, 50u 1 IVFI00 & v
TP L, A F T385C, 5%CO0:, MiEs
TENCHHE L7zo —7, MIZ4HOR L 5 1E
IR E 2~ 0 BREX L 72 A\ T 35245 F Skt R & Fio
720 WHAREFENTHBRA SN TV LHFRA T
O—ZHY L, 35~37C DOHKNTHEEL 720
Blf# %, 90%Percoll (GE Healthcare) #5A - 72
BT 2 — TR EH T L, =ik, 800% go
ZAETLOS B 2 4T o 720 g, RIS T,
5mIDIVFI00%& 2 CHE&E L, =i, 600% gD
ZMTH M L EIT o 720 FE RERIET, M
TIEAL0X107PE  mllZ 7 % X 9 IZIVF100T
AL 7o A L 7oK IR 50 1 1% COCs 28
AoTwab Fay FITmz, xtHIXTiE385C,
ZEA MLV AKX TI400C OWESLEMET, 2he
N5 %CO2, MRS T T 6 REMBR 217> 720
WAE%, 5 %FBSIHMTCMINIIZE L, ¥xXy
T4 Y ZICE DI EAEE X O T 252 aICHD
B &, SOF-BE 1 %:#> TP¥E L, 50 uloE:
oy 7215255 >% L, 385%F 7213
400C, 5 %COz2, 5 %O NS T THRIFIEA
R wfiolo, ¥iaets, 2HTHHEE, 8HTHI
WM B % 57 L 72

2.2 HWIBEHROBILE
ZREHROBAMOBIRIE A — v~y ¥ MEIZXD
1o 7o BEREBAG 1085 1 0 52 K5Ik 2 PBS (—)
T1REER A4 P9 2C8HE, 7)Y ¥
ARy NEAF I HIN—F T AEDRET, BV
JT7HW Wiy —n=3:1) TREL
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1 %A NVt A R THets L7zo PEiiE, ALAHZEEH
WHE P TROIERE T BigE LB Hl L7z,
2.3 WWERIIR D 7 R b — > 2B B ok
EEENIIE O 7 R b — ¥ A VEMAZ IS TUNEL
#: % FIH L 7z In Situ Cell Death Detection Kit
(Roche Applied Science) #JHWTHH L7z, IR
BHRIE % 4 %55 F VAT VT FEik
(pH7.4) HrC2055 Ml E 2 47 - 720 BlER, 01%
PVP-PBSH 12 # L 3 M Pk %, 05 % Triton
X-100 (FHF 4 7 A7) @INPBST204 M, &
WP %2 4T > 726 0.1%PVP-PBSH T104°1H, 2
WL 21T o 720 VR, BEITTO N EITHEN T
# 72 TUNELUS AR 2 8 L 37C, 6047,
40 Fax— L7, St 01%PVP-PBSH
T 54, 3 MmPELE % 4T - 72 VECTASHILD
Mounting Medium with DAPI (Vector
Laboratories) TA A4 77 ZXiZx7 ~ ML,
TN=T T A%, HOGBMEZ L) Bl 21T
v, SRR BT 2 B X 0T R
b= 2V B 2 W E L7z a9
H7 RS — T R B VEMIE O % % Apoptosis
index& L CTHIIL 72
2.4 RO R
70RO 5 1 Terada & O Y ([TIBIE %
Mz TIT o720 kol U7zRAb sk & IRk &
0 K5 FIREE & 3.0 X 10° P8 mIZ i % L 72 K5 1 1k
W20 u 1 AT A KA AICHY, JHN S &7,
A% 7 —)V (Sigma-Aldrich) TREET %5, FH%E
%, 30 ug/mlOFITC-PNA (Sigma-Aldrich) T
385C, 304rM, Fufuz47- 7. PBSTUE12,
VECTASHILD Mounting Medium with DAPI %
WEL, AN—=HF A% 5T CHOLHME CRigt
A7 o720 SBARBISRVRREBEES A ON L O
Zintact, JEMRIHO —EIRREALAR SN D b
® % partially damaged, fkfad G Sz w
{ O % damaged & L CTEMli L 72,

2.5 K1 bary ) 7iEkomt

MFoI rary M) 7iEEo#IL T Yamauchi
SOFEY ITBIEEIMZ TITo 720 kak L7444
ZHhE & FARTEIC X DR FIRE A 1.0 <107, ml
WZF % L, 500nM MitoTracker® Red CMXRos
(Molecular Probes) B & Y25 xg/ml Hoechst
33342 (Sigma-Aldrich) Z &I L 72 BB H T
385C T205° M, £ v FaxX—=% —HNIZTHM%
To7z0 Jetutt, 1mlOPBSZINZ, 600g T5
s L, RiEEBRZEL, PBSTHEHL, A
FTARHFTAZAKRY ML, IN=FTF A %0T
THOGHMSE CBIZ 21TV, PR IRV AR
KHAROENBHET%I bay FY 7imtkEE L
TR L 720 S FEBRIX & HIZ1000LLL o s 71
BWTBIHE T 72

2.6 FualfET

FFEBE B3 AL Lo L) -5 24
720 HIREIERLE & OO FE A GRS D v Tldchi-
square test, WREERLIIIRIC BT A Mba%, 7
R b= AT, BARBEOIEFMESL X U073
b2y FY 7IE D v TlE Tukey-Kramer
multiple comparison testiZ & ) Z N ZF N A HK
#5%& LTHEL,

3. BREEE

3.1 BHEALNLATTORL BB
WCHIRT 2 M CoZHRE S & ORI 5L iR
DI

BRI 4 B S PRI 72 SO & H > Tk

MR RATV, FHHRIXB L OB ML AKICE
I BREIIZIEE (Table 1) B X Ok AF 58 4 5
(Table2) % F~7-. FIZIEHRICEEL Cid, Ff
HEZERICTRABIC N T D E DD 5205, IR & 28k
A MLV AKH TR TR COMEF B THER
IR SN, BEHA ML A X BHEEERA
DOREIRD LNT, BEOHE L FERDORERT
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Table 1 Effect of heat stress during iz vitro fertilization
on pronuclear formation rate of bovine embryos
fertilized with semen from different Japanese
Black bulls

Bull Heat No. of No. (%) of embryos
u stress embryos formed pronucleus
- 76 60 (79.0)
A
+ 73 57 (78.1)
- 57 46 (80.7)
B
+ 47 35 (745)
c - 50 41 (82.0)
+ 37 34 (919)
- 71 48 (67.6)
D
+ 61 36 (59.0)

Table 2 Effect of heat stress during iz vitro fertilization
on in vitro development of bovine embryos
fertilized with semen from different Japanese

Black bulls
B o Nl M”30
- 108 97 (89.9)= 24 (222)%
A + 115 86 (74.8)° 9 (78)0
- 83 72 (86.7) 19 (229) 2
b N 7 53 (146) 6 (B84
- 74 60 (8L1) 17 (23.0)
¢ + 81 59 (72.8) 13 (16.0)
- 94 66 (70.2) 23 (245)
P + 92 69 (75.0) 12 (13.0)®

abValues with different superscripts between experimental
groups (heat stress (=) vs. (+)) within the bull are
significantly different (P<0.05).

Holeo HHAFEARICHL CIE, MHETA, B
BIUDIZBWTEBHA L AXTHEKX & Hig
L TR IE AN O R RAF LT Lz &
S, FHEFAICBOTIIDERICLBHA ML
AR CTHBRIRT B SNz IV ZHEDZ
BAPLAZE VRO ERIMET T LI L1
NETITHIEEINTEBY, ThbooHRE L&~
DWERIIZ—HTHLDTH-72% —hT, Ml
FCIZBWTIRBHAR b L AKIZB W T M

A4 L AR IR RS IE 00 58 A SAMK N ¢ 2 1 iX
Bohz2, ZoORTICHEERIIRO SN Do
720 RERIXICBUT 2 5SS MR T AR S
NV b od, FIBIEEREL X ORI
ERIZBWTEBHA DL AXTOFERET
DO N0 7o T L h SR C ORI OFE
MR & IR L TR b L AR E WS
LR ENT, — KT, BHAAMLAOREZ
ZUF 7 MOFEREF T LT 2R, s, R
TR E HIZBHAA P L AR THEIIE T L7
FEHEA: A DIBHUT BB b L AEDER N & v D
S EDRBENT AT, WO b Al
B RICBHD A N L ADEER RN & h
5, HHVZREREDZBEA N L AR O IR
ICHERELH. 2 TWAH I EDTRIBENT,

WIZ, FHETFABIOCOREEHWTELN
72RO S % A3 % 72 0 W IR TR o0 Fs i i
B L7 R b= AL OB %17 - 7284
F (Table3), FEHEZ-MH], AHXEVFHIZBW
THEDRD LN h o720 Fr IZEIVZREED
BEA DNV A X BRAEIE A IR, M
FCTHA LR TIEMBEICEN W &) [AEkD
WEEZLTEDY, REIETD RO RS S
nickwz b, $7z, BEA MLV AME»EL S
Z EAURIR S NTAEHEE A B KON C DRFI & DU
DEBTIEHA, ZNHBEA ML AEDE
ZRIEEITERIZOVWTHRE2T) 2L & L7

3.2 ZBEA MV AMMED R % 8T O BUH

#r

FHEEA B L O CORE T DR TS 57280
2, FTIERE 2RI LE R TR0 IR
PEZ D TRUE B 2 O RGH % FCRMEi &2 1T - 72
(Table 4 ), JofkDIREEZ 3 DIZHH L CTHlk %
1o 72468, So8E QIR EE T BRI
RO, T0%REORFIIB W TIEHE k%
ALTWAZEPBIZEINTz, I, BRER
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Table 3 Effect of heat stress during iz vitro fertilization
on total cell number and apoptosis incidence in

blastosysts
No. of cells/ -
Bt Jeat e blastocyst B,
examined SEM) +SEM)
- 20 96.6 8.3 112+10
A + 9 979+76 116+15
- 12 1076 135 7410
¢ + 10 101.8+14.5 7914

The data are means = standard errors.

Table 4 Acrosome integrity of spermatozoa from two
Japanese Black bulls after thawing

% of sperm

0,
with partially 20 of sperm

% of sperm

Bull with intact with damaged
damaged
acrosome acrosome acrosome
A 71.8+04 16.0+0.2 122+0.2
C 727+25 156+23 116+0.3

The data are means * standard errors.

Table 5 Effect of heat stress on mitochondrial activity of
spermatozoa from two Japanese Black bulls at 6hr
after thawing

385C for 40.0C for

Bull Post-thaw 6 hr 6 hr
A 71.8+042 160+0.2° 122020
C 727+252 156+2.3b 11.6+0.3"

The rates of sperm with active mitochondria are shown
(means * standard errors).

2 bValues with different superscripts within same row are
significantly different (P<0.05).

385C (WMEIX) % 7213400C (BEA ML ZAIX)
T 6 R HE 2 L 2B O KMHEFORFI2B1T 5 3
by R 7O %17 572 (Table5). <
DOFER, BHHET & b BRI % O RS TIERIT70%
IZBWTHRWI by B 7Bl s n,
HIHBLRAZTIBDON R olze —HT, 6
B L2 BoM T IcBwTidI ba vy FY 7%
HEET DR/ TFOHEGIIRE LT L, HEIX,
BEA DML ARXE D IERE RO T LI LT

BHRANRD ONTH, MR, AR
FENLFRO BN o 720 ARBFIETIIRGT D2 Kk
W53 2 BERICOWTEIEN 21T - 7298, &
B OFERD O IR TONEFDOBEA ML A
TP 2 BT ERICOWTHRET 5 2 L1k
TELholze LYLEDVS, SNHOMERIIETE
AR BT H R FOBEA M L AP
BB HDLIEERTEEDIL, INOLOENE
AU S8 2 BERAZHG RO OMIR A BRI H %
TREMEZ IR SRIB LT Wb, BHA ML AL S
W D 5 HE SR DA T S VA TP OO 1 1 S A B
5552 MEINTBYY, TNSOBIIC
B 53 2 BIRFRBIAE FH TR Y, B+
VAT CORERIEELRIZLTWEILELT
BENd, L7hoT, SHIZTNORFICLDY
EESNIROMFBERBICEIT2L LD
(2, WEREME TN e O THEMFN R T T
OU—F2{T)UENHLLEZ LN,

4. B 8

AWFE T, 7 5 BEARAEE 2 S 3R
7RG O TBHA N L AT TORINZNE 217
H T EITEY, FHERITORFBEA N LRI
HDENEB L OENSITEET 5 EZ ROV T
WA EEHME Lize RIVZHERFICBEA b
VAZRMNG LR, WIhomlE o T2 1
WT DRI I I RO DN h o7z
A, AV TIIMHEE H T EBBA b L 2T
THREPRR DL I LAUREN, Ml TRl T
DB N L AMERLR D 2 EHRE SN,
WIS, TNHOHENEF| &R TERIIONT
Rp 7202, BFHHEEORTOREOIRER I b
Y R 7IEEICOWTRER BB I LA
MBRIENT 2 AT o720 ZOMER, IhHIZBWT
B L OERX B CEIROON LD o
720 DO RS, BEMMEABICBNTD

%\1&
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K OBHA N AMEIECD»HLZE, S5
12, SNHOENEEL S5 BRPZRZOW
WIRSE A BRI D 5 WTRETEAVRIB S N7z 4Tkl
N (Y - SN2 Y Y (WA (T} RS2 SRR A
B 2 RN BAE TN % E O IEW N R T
Tu—Fx2frH) S EBWEEN D,

x i
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Enterobacterial contamination of extraintestinal organs in cattle

BB O A
CHE YR A S BRI 254

Takehisa Chuma

(Joint Faculty of Veterinary Medicine, Kagoshima University)

In Japan, the sale and offering of raw beef liver was prohibited in 2012 because food-borne

infection in humans related to the consumption of raw beef liver were reported every year.

Because the source of contamination remains unclear, we investigated bacterial contamination

of the liver, mesenteric lymph node, kidney, and spleen of culled and fed cattle. The livers

without gross lesion of fed cattle were all aseptic (0/7, 0 %), whereas 7/16 (43.8%) livers

without gross lesion from the culled cattle were contaminated. FEscherichia coli was the

predominant species. The results of this study support the safety of extraintestinal organs

without gross lesion of fed cattle from bacteriological point of view.

1.B ®

FOWEND S IEWHREE KRB W 01578 7% » ¥
N7y —=FRHENhL 2 EnHs0Y, BN
M C ORI T, FHEAPINS ORI
FINZOER CHEPESNTWE, LirLi
MBS, FOELN=EOBREERFENE LI H
LOWITE B EPRIBEMIz 2o 720 FH10
E~2EDOMNFEOE L N— % FIN & § 5 EhH
I8 FEA L TH Y, BEPIIB2A L HE I
TWbe Z0) b2 (BEETIN) 34 i
BRBEEICE > TRETEBY, BYDIFLALR
HrEUNZ = ZLoTHDLEN T, B4
FEEIC X B OfESE O O B 4 BT A
T, R S OB IER SIS TW A

CEBHLNI ol FTT, FOAELNN—%
GRIZETHEDSR R wizd, FR24E7H 1 HIC
ZOWTE - WP EMMIZEILE Zozs L L
L5, FolEsMER ORI TG %4k 5 2RI
bhro T, FAE, AW, FHISHR 2 e
$5FEE LT, HESHED—2TH % Matrix
Assisted Laser Desorption/Ionization-Time of
Flight Mass Spectrometer (MALDI-TOF MS)
VHH I N TIHEO TSP, MALDI-TOF MS&
X Ry 7 ALY AL, BT A
F oAb €, BEZPITTHEFLETIET,

Z ORI DOEFEDENDSEH R AANRT PV
ERBLFLETH L, MEOFEX, HONDEA
DIYAANRY P& TF—F N=2 G gIhTw
B EDOMMD AR PV EDINY — 2 HP—FH LT
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WL EBET LI ETITbNE, TOKHEIC
IoT, EREBCIT—PERINITLD
DI T == 5 ERH105312 & CREDSEIT S
NoZenrb, Zofdlt, i, 7>=v7
IXMOEESARFEELTHITONE, £Z T,
AWF9ETlx, MALDI-TOF MS% H W T4l
S h i O 5 etk & RENC A L, BEHR
CIEE L O THROER & B L, &
BIZ, HFE & s g © [FE VT A555 B X 721
IZDWT, ZOFBE KI5 2 LICL DR
DHEARNRATIZ O W TIENT L 72,

2. MBETE

2.1 MHROFRIE @O, W%

JEE VR 5 WL N > SE A AT T 12 20124F 8 H 2 52013
AE 2 HOMNIZEL 6 Mk A & L 7zBEH 44380, IEE
365 O R, WL, EFBE, BB o oS
(MLN) Z#k & L7zo AARERICY ) S
INSDIEROEEZ TV T —ViER L, Nk
L7z A= 7 )V CREIK %, BREZ YD LRI
WML, IMEFEREMICEEA Y T L. &
Dk, 37C, 247 HASKEI T — v 7 B % 4TV
WIRMIEROR 2 2 8F a0 =—% 3 95—l
IR MW AT L, MR EAT 5 72, MKGHER
DFH L7z au=—%MALDI-TOF MSIZ & ¥
il %€ L 720 MALDI-TOF MST A 27 2170 L
THENRTH L E L, LTRIETH > k%
EARREE L7z,

HreunNy ¥y —o5nR HIE LT, iR
1 g% 7 VAN AR HICT42TC, 48MERHIfMT
SCCHIW B 1, CCDARSHICHAT L, ST
R L7,

2.2 NIVAT 4=V KX VERXKE (PFGE)
Bk S N7 KRIG W 2 DHLSE KB i C %A L,
37C, 24WMIFRIER L2 BB Lzau=—%
2mIOLBE M AR L, 37°C, 24 RISFARE %

L7ze COREBEELZIASHEED, LBEMIZHE
L CHEMETe S 7IRMEREZELTHELON
7235700 w1 212000rpm T 5 7Rl L, ik
EEE72 T iZProteinase K (20mg/ml) 10
1 ECSB190u | Z A L72HISHEML, ZhI
15%7 A=A V%2200u 1 A, E—I NI
ANTH L 2 X THIODEHE L2, ME 7277
27" % Cell Lysis Solution (50mM Tris , 50mM
EDTA, 1 %% )2 ), 0.1mg/ml Proteinase
K) smliZ A, 24KEfH56C TRl L7z

7T TIEAERAKTU®|E L, TE buffer T56C,
15 BB T 572 INE 3MED KL
e, 797 %4255, €01k & HlREER
Xba1T37C, AWGHMUIEL7:, WHL2TF 7
% 1 %Pulsed Field Certified Agarose (Bio-Rad)
DRI A, 05 x TBE % i 72 L 7= Bio-Rad
CHEF DRI # fj \» Clnitial Time % 5.0%, Final
Time % 500 %, gradient % 6 V/cm, included
angle % 120° \Z#% 2 L, 14C C24BFHI TR IKE) L
720 lug/moTFyva7uxf FEIMAL
AR T205%m L, UVIREI TNy FEBISEL
720

Xba 1 WWH T UPFGE/N ¥ — ¥ &R L 72 K
B B & [ U4t CBIn T ALPLIZ X % BEAIKE)
MATb Tz,

2.3 KW o

KGR @ O T M5 R 13 JFUME G 1 e I i
(A ] (7> 7 bR att) DR AL 2 v
TRZ ) ==Y 7 &7, BEFBD LMY
A, Y LRAMEE S 15 OREIIE 2 v
THEEDOH ML HER L 720

2.4 vero# FEAHER

WZH T T v 7 RGOSR &) verods
FOMMEAT o 720 KI5 % BHIZE K E; #h T
37C, 24M[KEEL, PO 357D 1 PLEOH K
Z1mloA) IF 2 ¥ BER (5000U0/ml) (23
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w3, JTCTImMER S . TOM5H5T
EAZEE CIRAIL 720 522 % 6400rpm T1045-[H]
HLLTHELN BB EREERE L, Urv
A rua7L— o35 THERERE ul & 2 50
BANL, Zn2hodllcVT 1 B L OVT 2 Kk
S5y oA, WNBI Ty oA (F v hEMERRE
) ZELZ. L — b I FH—TRER, =
TS — B U R OF BA TR L 720

3. % R

3.1 BEAA L EF I olisigs T OME O 45 BEvH
BB X OB & Witk
BE 438 5 © 338 (76.7%), NEH 368
DI b4 (11.1%) DL S ME A0 HE S h
7o BEERHITIX, BFEE, MLN, S, B o
WM TZEhENn395% (17/43),
465% (20/43), 41.8% (18/43), 23.3% (10/43)
THY, BEFTIEZNZENILI% (4/36), 28%
(1/36), 0% (0/36), 28% (1/36) TH -7z
BEF 20 & il S M o B kbR R
Table 1 1278 U720 &aF1368E 0 BES L, 2T D9
% 864k D Ml ¥ AXMALDI-TOF MS T [ % 7 fig T

Table 1 B4 & 70 & 7= O FEAH & FREL

HY, 240BIIHVTONTze E. coliS 168k L b %
Do 72 BHE A TIREREN 6 MROMIR A3 0 S
SHRDSE. coli, W\~TAcinetobacter)&75 2 R TdH
D, RO 1HRIEIFEAETH o7 A BN
75 —3EEAYE, BHEFOVWThAr S b pEES
Tl

3.2 B LIEH O & MIR5 5
43 DBEM A 9 B 165H D TR A AR AL T A
BetEsh, BEEATII36HD I B 7 FHOliE
WEW L oz G LHIE S 7B A0 Tl
TI6HHH 7 51 (438%) 2 LMIE D THES =D
W LT, EHEF O &HE S 2 FEA 51X
HR B S N o 720

AT WSRO O M7z PRI BEE L 53 S 7z,
B CIR2TH O MRS N, DL AD
NPT PR IRBE (1080 © JFEIRBED & 7
B, WENRHE+ 2o 38H), K Tiltg
(68 : SEBIFDA 48, BT+ £ Do
R28H) Efiv7ze BEHATIX198H O HFIE A BESE
Sh, FFIRBE (1458 : FFHBEO ALI8E,
MBE+ ZDMOFT R 3H) A d % o7z BEE
Wgy & 7 o 2B Y, BT owThr s

) HREL
E. coli 16
Bacillus)g 12
Streptococcuslg 9
Corynebacteriumlg 8
Kocurialg 7
Staphylococcusls 5
Enterococcusl®  Moraxellal& 4
Chrysebobacterium)g 3
Acidovorax)& Macrococcus)®  Stenotorophomonas)® 2
Antrobacter J& — Neisseria J& _ Pseudomonas J&  Trueperella J&  Agromyces J& _ Brevibacterium J& 1
Dermacoccusl®  ViridibacillusIg  Aerococcus)®&  Sphingomonaslg  Paenibacillusl® Enterobacter)g
[l EAhE ) 50
&t 136

1) MALDI-TOF MSTA a 72517k T - 7k
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LMW A TE SN, ZoBERITZELEN
40.7%, 211% TdH o720

3.3 [—BeA OIFIE & Ahlisss 2 5 50 S

72E. coli®d g

S S NTZE. coliD BFLEB L ONIILIE Y % Table
2R L7z20 E. coltlZBER 118 & FH168k 5 HE
S, BEEHTIEIFIE D S 9Bk, MLN75 5,
A S 2 HRorEE S, MR CIERRIE S ko
720 MEHLTIX 3D S 3MOE. colis il S
n, IXTHFEHRTH 5720 S NIE. coli
DOIMFERIL 6 2121 Sz, BEHIFTIZ063,
0121, 0125, 0l127ad® 4224 lFoh, Fh
TR, 28, 48, 3HTHo7z. 6HIE
untypeable T®» - 720 EETIZO0 1, 0119,
Ol2sBZNZEN 1T oA LNz, STz
E. colild 3T X TveromHEETH - 72

] — B Fl 2F o IR ik & A lig 25 2~ & 7Bt & M7 E.
coliD MR, PFGE/S % — » % Table 3 & Fig. 1

R U720 4 BHDOBEM A O RFIK & Ml es 2> & [F] 15
\CE. coli 3508 e, 38 (B A% %5 1467,
1479, 3055) (XM & MLNA S, 10 (A%
53051) VXA & Bl S FEFICE. colihs i X
M7z (Table3)o FPHE 773051 DA 513 2
DE. coliD? g s Nize TS 7THRODE. coli®
Xba 1 YIWFZ X APFGE/Y % — i3 4 f (A~D)
W Sz (Fig. 1). BT 51467, 3051,
30550 Z ML Z N DN & hlisi s 2> & 55 dE S 7z
E. coli®PFGE/N ¥ — > L LRI SE I —F L
720 BWTHF 14790 K, MLNH K DE. coli
LATHk £ MO61#RDPFGE/ Y ¥ — Y 13NV F 1 A®D
ARDENLNALNLG N 722 800, H—Tdh
HEHMW L7z 72, SHHOMIEBINIIICE S
VIl T b AR = 45 R Sz,

4. & ¥

ARHWEZE T H v 72MALDI-TOF MS i3 % # & 2

Table 2 BEMA L IE L2508 S NTZE. coliD 5 BERREL & ik 7Y

. N ik i 1) 43 AR A QIR
SrHEBEEL B EL
Tk MLN Tk ek 01 063 0119 0121 0125 0Ol127a ut?
JBE T 11 16 9 5 2 0 1 2 4 3 6
EH 4 3 3 3 0 0 0 1 1 1
1) untypeable
Table 3 [a]l—BE 2 D IFIR & ABNEZF 2> S 08 S N72E. coli®OPFGE/S ¥ — ¥ L i j Al
o Bn PFGE/ Y% — Fen
iaokiess Ji v Witk (Xba1) L5 25
JHF-Tiek L24 A 027 a
1467
MLN M27 A 0127 a
JHF-Tiek L47 ut!)
1479
MLN M61 ut
JHFlidk L4 C 0125
3051 JHF-Tiek L3 D 0121
Tk K8 D 0121
JHF-Tiek L18 C 0125
3055
MLN M29 C 0125

1) untypeable
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1 2 3 4

5 6 7 8 9

A A B B’

C D D C C

Fig. 1 [l —BEH -0 IFi & s 23 R E. colid Xba 1 YIWIC X APFGE/S % —
L—>1, 2 BWRFE 51467, FRZRIFH E MLNHIKE. coli (L24, M27)
L—>3, 4 BA%K 51479, T2, MLNHSRE. coli (L47, M61)
L—r5,6, 7 #R%FS3051, ZNENHNE, B, EIEHRE. coli (L4, L3, K8)
L—r8,9 : ¥WEF3055, FhEF, MLNHRE. coli (L18, M29)

5 OMEFEIHELL, Ol b4 W%
GHERIET 5 2 L AT E T, BEHF- ol S
X, BN CTH AE. coli, THEHEREEDLNS
Bacillus)& 3% 08 S Wiz B 56 OfE
SrEER (76.7%) FIEEF25 0558EEE (111%)
ZREL LB STBY, EEHFHTD I,

MLN, s, Mo 3T olEds B9
B OE L, BEATOMEREE W LX)V TG
ENTWDE I EDHELE AT 572, EnokimotoH
DOWEY TIHERTDOHED 5 %, Ack b D
Y CREMEREBDL% S EhEND v ¥
TUNT F =508 ST B8, RIFETIE, BE

A BEFwIFhrL b v ¥uny & —idg)
HES N Dotz PRI HER0L, BkO RS E 2%
ERWR LA T2 UENH D000 Lk,
BRBAR A & S N EE AR 5
MRIEE o7 B S N h 5 7205, B &
72 o 72N IZ D T 02 A S WA B S 72l Ahs
Hotzo MEFOIBITME ICHERESNDLZ L1
HDHOD, BARI S D DOIFEDTRD O 1LBE
TG oTVwDHEER BN, —T1, BEMA
DRI BRI DA IS D & 35 A3 B <
Nize 2O s, BEHFOREIZ: & 2
B LV Z ESMIWENE R ELIE A bV
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EDHSL 5 72

gD B E. colin3niE S N7-BEREDH 5, 3
S F & AR ICMLN A 5, 1 BEIATHE & [ RS
[N S E. colih3 ot S iz [W—BERA DI
Jigk & Ll 2 7> © W e 53 E 72 E. coliD PFGE
NE = MERIE—FL722 eh s, BRMR
THBE. colilZMLNIZREA L 7D b AKN % #
7L, WO SV 2iE5 L) 52 &
AR I NG, BERAIIE 4 & i L Tl
MELREICEDA ML AZZITTWLEEZ LR
THBY, BNMEEOLS), TIEEROKT, S5
RA VAR EE, BB AME T ORE R
BLOY xR THERNNEAT 234 %
FlERITIENMOENTVES, ZDL) %R
BGH W& s isds COMBIL ORI & %> T
LUHEELE LThIFH N5,

ARG X, 2Dy b i o Al T 5 Gtk
BN R Y, BT IEES L) &y
LAV THIRIZTHER SN T WD 2 E%bhro 7z,
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Development of new diagnostic methods for bovine leucosis by using

monoclonarity of tumor cell
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Hisashi Inokuma

(Obihiro University of Agriculture & Veterinary Medicine)

Monoclonal integration of bovine leukemia virus (BLV) proviral DNA into bovine

genomes was detected in peripheral blood from two clinical cases of enzootic bovine leukosis

(EBL) without enlargement of superficial lymph nodes. A BLV-specific probe hybridized with
1 to 3 EcoRI and HindIII fragments in these 2 atypical EBL cattle by Southern blotting and
hybridization, as well as in 3 typical EBL cattle. The probe also hybridized to a large number
of EcoRI and HindIII fragments in 5 cattle with persistent leukosis. These results suggest that

the detection of monoclonal integration of BLV provirus into the host genome may serve as a

marker of monoclonal proliferation and malignancy in difficult to diagnose EBL cattle.

1.B ®

oot F s (EBL) (134%™ £ v A
(BLV) 12X > THl &I SN b FoERIES T
»5 ', EBLOBRKREMRIZ, —HIICERRIR
TCEIHE, EREVEIRT, RV ooSHilERSE, JE
BRYTHDH?, EBLOMEDWICIZHEEY ~
2N E 7 A M IR & R 2 L A
RTH D, WELRELY ¥ 75 H O § RG]
(FNA) 2ibhb?s LH L, FNADRKE & 4F
BY, TNhZh38~67%&25~80%TH 0 Y,
F 72, BAY VB HBUIEBLAE B 010.4% D
ATRDLENLY, 51T, EBLTIXKEY 3
HiOMERF 72130 V/RERMZENROONE WD
DHHN Y, DX BRERTILA T ORifEE B W

HHETH Y, HIBHICLI DI LD THET
bo WAE, XY REEMOEVEBLREEY - —&
LCIiEF I Vv FF—+F (TK) EHEI G &
NTWBENY, STUFTA LT v A BRETH
BIEDNRMTH D, F72ABICHKHMD A >~
y—uAF Y 2ZHFEEMBETRT 4V A ANESE
T DB EAEBLOFIE~Y — A —& L THI%E
ENTVDA, KL IFRECHE S, L
72035 T, EBLBIED 720D LB~ — 7 —
ARD HENT W5,

v b TH A ME Y 4 v 2-1 (HTLV-1) X
BLVICEZO Y A VA TH Y, A T Mk Im
i (ATL) Z5l&EI ¥, $XTOATLEHET
i, BESSHIEPICHTLY 1 25€ 7 7 u—J Uil
HAFEFNTWAS Z & (monoclonal integration)
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COMEE, ATLEZIZBI L) Y RBROE
su—EEHARELTBY, &Y V8B
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EBLISE - OBESHIIE 7 7 202, 1 2w LEEEUHE
FiflAAENRTVE® Y, WwolE), EBLEAED
BB CH D Fifeth ) v BRBZIE  (persistent
lymphocytosis: PL) Ti&, BLVZ o> 4 )L A1k
HET ) LD A EALICHAATN TS Y,
INSOFTRIE, BLVZ a7 )VADIEET
LNDRIARIN G — IENTHS, G o kB
BWO<T—H =L ) s REEZREL TY
5o TNETHE SNABLV E Y A )L AHIA
FHINY — 2 OWFFETIE, £ Y 3H O S 7k
JEK % £ 5 WHRIWEBLAERI 721 25k & LT
SNTHBY, KEY SRR v SERB I
ZPED R, WhWw 5 IEEREBLIZKT 5 ERIRM
AR S M Twiv, RIFZETIZBLY 7
Ty AV AR AR T — LT O I EBLIEE
==t LTOFHEERE L7,

2. /7 &

R W 2SR C & - 7 I MEBLAE L 2 A
2L L7z (Tablel)o FEBI 1 7OKINVA Y A
URE (ATY-1) T, JE#%, B, Wl PR,
TR R L Tnieas, REB XV RIER O
) UONHIEIRIZERD SN h o T FILEREIE S
(12900, u 1) EWEDY ¥ 8B LIE (6579
S u 1) BARONTDS, MEEHREAR TR
YORERIZRED SN h o 7o BLVIUKIZ BT
B o720 EBLBIEDEED IS, IEHN 72 3RS
BoNehoizizd, WHE LB SNz W
PR CLIBS I Y > X8, SEVUE EPE ) » oS
BEOWEEROY v SHiSEALTEBY, Rk

MICEBLE BT S 7z FEBI 21X 6 DRIV RS
A1 (ATY-2) T, Z28Ro BARBE &t VA
AR L, AREBIOERENDY »oElEIERIX
R LN olz, HMEREMNSZ (13400 u 1)
EREEDY NERN L NE (9916 u 1) B’AD
N72HS, MEEIREEAR CIE R Y VS ERIZED 5
N o720 BLVHUKREYE L 1) > 78 ERBE 2 5 A
SEBLASIE % Bt 72785, AN EZ R c& %
Mo 7zo FRBEE CTIIIEREN Y X O R AT
DL N, WHIICEBLE B S N7z,

i e UCRHBEHD % Fvi7z (Table 1), i
RIBEBLIAEL 3 (TY-1~3) &, wihd
BLVHLARGMET, AEY v SHiOERF 213K
REILY) > S ERBOE L REDSTRD B, DY) v /3
F 72 3RS I TSl 25 B2 S U CAERITICEBL
LW NIz, R O108IZERM IR TH
D, Bt E LTHW, 4 3IZBLVHUAR
P oOPLEZR L (PL-1~4). 5HHIIBLVHL
BT d % HPLIGRED Sz 20> 72 (BLV-1
~5)o 1BIIBLVHUKRBEETY > 38ki4 % & A
Shahorz (N1)o B, V) U8k
Bendixen's key = H\ 7,

AR M200 1 1 55 QIAamp*DNAI =F v b
(Qiagen) ZH\WT# 2 LDNAZHIH L, 4
T-30C THRE L7, DNAKIOu g & EcoRI'E
721% HindIII (Roche Diagnostics) TiH1t L,
10% X7 IVT0V, TH5REHEKEI L7z,
PVDFBICHERE L 72 NA T 5L ¥—= 3~
M OBLV tax#{nf 55071 — 71, 511bp®
PCREMZT VAV FAT 75— CHE# L,
CDP-Star (RPN3690, GE Healthcare) ¥ A 7 &
ERHOWTER LY " 7Y FLE—va vid
70 —7 4ng/mlx JAWVT, 65CTEMLT. ¥
FFNVEEEREL - TV TTT 4 =T 4 VA
(T=¥va) 2HLTHRIELZ,
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Table 1 Profiles of 2 atypical enzootic bovine leukosis (EBL) cattle and 13 control cattle

Group and ID Breed  Sex (méngtehs) Wil(i)tuentt)logtliﬂcell %ggﬁh?%ﬁe an]?ilk;gdy TKL)<U/ Clinical findings
Atypical EBL without lymphadenopathy
ATY-1  HF F 94 12,900 6579 + 510 ~ Lever cough, wheezing,
ATY-2 HF F 72 13,400 9916 + 52.5 Anorexia, astasia
Control Animals
Typical EBL
TY-1 HF  F 89 266,700 258699 + 10000  Anoresia depression,
Anorexia, anemia,
TY-2 HF F 50 104,000 102,960 + 10000 lethargy,
lymphadenopathy
TY-3 HF  F 21 46,200 43890 + 100  pnotexia depression,
Persistent lymphocytosis
PL-1 HF F 69 16,700 10,251 + NT Clinically healthy
PL-2 HF F 54 14,400 9,792 + NT Clinically healthy
PL-3 HF F 53 14,300 11,011 + NT Clinically healthy
PL-4 HF F 46 14,700 11,319 + NT Clinically healthy
BLYV infection without persistent lymphocytosis
BLV-1 HF F 66 8,300 5395 + NT Clinically healthy
BLV-2 HF F 64 7500 4,050 + NT Clinically healthy
BLV-3 HF F 61 6,900 3,657 + NT Clinically healthy
BLV-4 HF F 53 9,700 6,208 + NT Clinically healthy
BLV-5 HF F 41 8,600 4,730 + NT Clinically healthy
Clinically normal without BLV infection
N-1 HF F 51 8,600 5676 - NT Clinically healthy

HF : Holstein Friesian, F : Female, BLV : bovine leukemia virus, TK : tymidine kinase, NT : not tested

3. BREEE

EBLB X OJEEBLF DN, 7N ¥4 E—2 3 ¥
DK% TN ENFig. 1 LFig. 2 1IRT, el
EBL#&SEA- 2 B0 & UMIWEBLSSiEZF 3B TIE, W
TR 1 ~3KOWHAZNY FRBD LN
(Fig. 1)o Vo I¥9H, PLA 4B TIZ, BLViaxi
BRI 7T -7, Z{ DR ERELTH
D, EcoRIW K Tix 8 kbpLh LOFALIZ, F 72
HindIIIW [Tl 5 kbp Pk EOFBALIZA X T & L
T ohsz (Fig.2). BLVHUARLYETPLE &
LTwWiaWw5HHD) 538 (BLV-3~5) Tid

EcoRIWIFF TARXT Ny =V IRALN, FRH D2
TR A SN d o7 (Fig.2). BLV-3
L 4O 2 NI HindIIIFIZBWTH A X T8
Y — U DRRO HNT FOMDF TR O KIS D
HHNLD o7z,

BLVIZZD B Y ¥ 8ERIC &G LDNA I HE1E 2
WZHLAA T NS 720, BEELL TWiwTld,
BLVZ7E2 7 4V ADOMAIRITKRY) 70 —F VT
HHT, L, oz AfEoERE LA A
LhdE, BYYSERIZE /) 70 —F)VIicihd %
728, BLVZ O™ A )V A DRLAKRIAL D FEED
W 22, 202, N T ) T4 B —
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Fig. 1 Hybridization of the BLV fax probe to EcoRI and HindIII fragments in 2 atypical and 3 typical EBL cases. The
probe hybridized with 1 to 3 EcoRI and HindIII fragments in these cases. ATY-1 and 2: Atypical EBL. TY-1, 2
and 3: Typical EBL cases with obvious lymphadenopathy and/or remarkable lymphocytosis. N-1 : Negative
controls without persistent lymphocytosis or BLV infection. H: EcoRI digestion,H. HindIII digestion, M: Marker, Pr:
PCR product of 511 bp was used as the DNA probe.

M N-1 PL-1 BLV-1BLV-2BLV-3BLV-4Pr Pr N-1 M PL-2 BLV-5 M PL-3 PL-4

kbp =
T EHEHEHEHEHEH B R R B

10— ez ﬁg R W | ; -

5. . 4]
4 — s {1 -
R { 3 .,

Fig. 2 Hybridization of the BLV tax probe to EcoRI and HindIII fragments in non-EBL cattle, including 4 cattle with
persistent lymphocytosis (PL), 5 BLV infected cattle and 1 BLV-negative healthy cow. Integration patterns of the
5 PL cattle showed a ‘smear’ for both EcoRI and HindIII fragments. EcoRI fragments from three (BLV-3, 4 and
5) among five cattle with BLV infection without lymphocytosis showed a ‘smear’ pattern; however, samples from
the remaining two cattle showed no smear. HindIII fragments from 2 (BLV-3 and 4) among five cattle positive
for BLV infection without lymphocytosis showed also a ‘smear’ pattern. PL-1to 4 : Clinically normal cattle with
persistent lymphocytosis and BLV infection. BLV-1 to 5 : Clinically normal cattle with BLV infection but normal
lymphocyte counts. N-1 : Negative control without persistent lymphocytosis or BLV infection. E: FcoRI digestion,
H: HindIII digestion, M : Marker, Pr: PCR product of 511 bp which was used as the DNA probe.
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Effects of summer heat stress on the bovine oviductal functions
~Relationship between the receptors of sex steroid hormones and heat

shock proteins—~

oA w x-01 W B
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Yuki Yamamoto and Kiyoshi Okuda

(Graduate School of Environmental and Life Science, Okayama University)

Summer heat stress depresses fertility in cattle. Recently, we have shown that heat shock
protein (HSP) 90 expression in the bovine oviduct in summer is higher than in winter.
Mammalian oviducts play key roles in fertilization, in early embryonic development and in
gamete/embryo transport. Oviductal function is regulated by several steroid hormones. Since
HSP90 binds to receptors of these hormones and makes them activated in cytosol, high
expression of HSP90 in the oviduct can affect functions of steroid hormone receptors in
summer. Here, we compared expressions of sex steroid hormone receptors (estrogen receptor
ERa, ERp and progesterone receptor (PR)) and glucocorticoid receptor (GRa ), which also
binds to HSP90 in cytosol in bovine oviducts in winter and summer. The oviducts were
collected from 6 cows in winter and 6 cows in summer. All the cows were at ovulation day.
Messenger RNA expressions of ERa, ERf and PR were insignificantly different in winter and
in summer. Interestingly, GRa expression was lower in summer than in winter. In addition, the
previous study has shown that plasma concentrations of glucocorticoid show abnormality in
hot condition. Because of high expression of HSP90 and low expression of GRa in summer
season, the effects of steroid hormones on oviductal cells might be affected by high temperature
in summer season. Further study about the effects of high temperature on oviductal function

induced by steroid hormones is needed to clarify the mechanism of summer infertility in cattle.

ErRplERIL, ZHFEELET S5 Ll

ENTWVD, ZD720, FTAEDHMIRIEIEILIZHE,

FIZBWT, BEFEOKMRD LAIE 5B b LD IRCHIBIZ BV THFOZIGFL T 24 L,
L Z (heat stress; HS) (&, 158D MEGIL, BIEEPHERREL PRSI N TV D, A
SRNBDFEE R X 2 HRINREE, MR DL 2% eI, MEEAGESRE TH BHINEICEH T 5. 1
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=X, LE&E0GUNOLIE (WKL) %
PR L 720 BRELL 7908 30K L 72 A Aok
TR LIRS £ Tzt L7zo 201148111 21H
~20124E 3 A 1 HISHRIL L 72004 2 454 > 7
& LT, 20124F 7 H23H~20124E 9 H 6 HIZEREL
L72E# BRIV e LTERICH L, %
B, AFHHB L OCEFHH O PRI Z
ME7C B L V275C Th o 720 EFHMOHRILK
e RERmOMPX221~368CTH Y, 2>
I (46HR) @9 H33HMIZH WV TRFE IR
H333C U L& ftsk L7z, FLAEARIRA25T %l 2
HEAMNVADEEEZIIROLEEDNTES
D, AW CTEFHMICIIE Z R 720, T+
DEBBA PV ARZZIT T LRSS, &
BRAMICHT 2ELHEIALIT A=
(http://www.jma.go.jp/jma/index.html) &£ O A
F L7

PRILL 72904 1%, Okuda® (1988)" & F ikl
L7255 T2 & NS FE O RIRMATRIC X )
PESR R 2 g L7z FEINMBL X ) IR 240 0
WY, RoeifkzrE: Lok, hEFRp Tl
B L OB L, total RNAZR S ONC Y ¥ 87
DI,

2.2 PIEMLEL O Total RNAFIH B L 0% 1

FHcDNAD B

WARE T TR L72IEMR L D, wkick
D & total RNAZ MM L7z $iH L72RNA L D),
iScript™ Reverse Transcription Supermix for
RT-qPCR (BioRad Laboratories) % H\T# 1
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SHCDNAZ AL 720

2.3 Realtime Reverse Transcription

Polymerase Chain Reaction (RT-PCR) #:

HEB L UAFIIBT IS OINER 7
O FRVEYZERBICZ VvaavsFasf |
TR TIEBLE % T 5 729, Real-time
RT-PCREIC X ) £ mRNAFE B & 2 W& L 7.
FEAT I IR CtiE 2 FlV THT 5 726

2.4 JENMREIrSOY Y7 BB L VY

YRy BN E

AR THES L2V S, ¥ o7 8
SRR BLERFIET, oK T THREY A
AL7z0 FEVFA B MEBEL, BULL 7208
Wa S OITBEWEWM L7z € OB Lok
o TR EEZBINLTY Y8BTk
L7zo B Y80 %Y TIVERB DY ¥ 87 Bt
J£1%, Bicinchonianate@: 2 X W lE L 720 & ¥
287 BRI E 7 v 7 R v (0-1200 1 g/
ml) % w7z,

2.5 LGB X O'Western blottingid:

HSPI0 & &2 BRI TRHREL T oL
DMEIFRTT B 720, LAy oy Y
TV % SRRE IR AL L 72 FUHSPIOPLIR % fE 5
=G s, iy s BY TV ER
ML, AL TEDONIERE - XSS
YT EHROIEA T OA FARIVE VZHEERLR S
7 vaanFas F2EE058l % Western
bloti# 2 & Y #rit L7z,

3. BREEE

3.1 EFEBIUOAFIIBIFALATOA Nk
E VAR R BLE O K
FPERMRICBT ST A ba Y v ZHER
(ERa B X C’ERB), 7u ¥y = XA 51 v 25514k
(PR) ZHNZZ IV aanF a4 K254k (GRa)
DEFEB L OAFH TORBBLKEIT-72, €

DFfER, ERa, ERS 7 5 ONIZPR mRNAZHL O,
BB LUO4EMIIBIT 5283 ok o
72 (Fig.1)o ZOZ 05, MATOA4 KA
EVZREOFBAKICEZHA P L AT EE K
ZS VeI NIz, £O—)T, HHINH DY
FIZBUF 5GRa OmRNAFHIAY, &F LR
TEFIIBWTREWZ EXWLNE BT
(Fig.2)o GROV A Y R THALZVvaavFag
FiE, AFPLAKLVEYELTHIORN, EBIZS
BMA MLV AZZTPICBWT, b7 vaa
VF a4 NRENREE LRI LNINE TITH
OhERoTVE> Y, FIEEEA»SHWIND
FhvaanFaf N, Mzl ey
Y, ZThZholEd: - 8 EICEBT 5GREN
L CHRAE SUL DI R 4 72 AR V& ¥ 53U AEH
Th, FNVAANFIAL ROY—7 v N ThHbHE
EATAL—=F—DOEDIITURY T T VT4
¥ (PG) 23»HFoh, rFvaanvFaq FiEPG
DRI 5 D5, JRH MRSV TH
HEINTWD, —FTIEFICBITL2PCOHEE L
BBV LD, WEOEEIZUETH 5
EE ORI BT 5N Do PGIZ T O YA
LR AT A LT, CABEZ S LINE
P EENCES L Twb, AFRICBWTES
R DGR BRI S N7z &h b, HFED
BRI LTI 7V aanF a4 FiLEEps g
L, VY FEZITWLIPEMDOL T
¥ —RBlm bR EZ T LAIRENTZ, TD
NG, WEMERRTHEFORFTIX, FV
Ia)VF T A FIZ X BPGH MW O INHI MR K HE 12
LEEh, XY REOPGHWARENLZ & T
SRR EEN BN R, FOME, RIETB X
O WIS S RE A L CRZR 2 &R
WHEMEDSD % o
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Fig. 1

Messenger RNA expressions of estrogen receptora ,

estrogen receptorff and progesterone receptorin bovine

oviducts (n=6) in the ovulation day in winter (November2l, 2011-March 1, 2012) and summer (July23,
2012-September 6, 2012). There were no significant differences (P>0.05 ; Student’s t-test).

<ZE Glucocorticoid receptor a
o v 4
TE1s a  abP<0.05
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[ el ]
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Fig. 2 Messenger RNA expressions of glucocorticoid receptora in bovine oviducts (n= 6) in the ovulation day in
winter (November2l, 2011-March 1, 2012) and summer (July23, 2012-September6, 2012). Different superscript
letters indicate significant difference (P<0.05 ; Student’s t-test).

3.2 PECBITREHRMAT O, FALE Y
ZHAROFEI
PATFTAL FRVEVSZEEBICZVaan
F a4 FEZFEIE, MEHTHSPOL HAT 5
CETHMAEL, VAV FERALLZDOLIC
HSPO L fifhfe, ) 77y § - ZEFRESHRIIENIC
BATL CIRGHT& LCTERT 5, €2 CHIKLE

HFIZBITAEMERZF a4 RERVEVZEERD
ZALZB S 22T 5729012, HSPI0 & 25k L D
AR LGELEIC I VBT 2 L ERA

%o BUE, 5 V87 VTV OFEERIGIEL
[, Western blotih: D FEER S-S DM 2 #E D
TWHEETH S,

PR X BRI T u A Bk
FROFEHBEZWOPICTHEEHIT

PG X - THEHIEDO AT a0 {4 KARIVE »
WA B OSSR 2 2 S0 %, AoeE
HifgEE Sk VW TR T2 2 TFEL TV 5,

4. B

BIZBVWT, EFEOZH A ML A (summer
heat stress; HS) 3ZHEHEEZKT S5 —KHTH
HZ &N S T W5, Heat shock protein
(HSP) 3B A P L AKX DB MIND ¥
VSTHT, FIFICBVT, AFLRELES

2B HHSPOD B ED FLA$5HZ L%, B4
EHODVH SN Lz, IWEIZRHOL» 20
ORI EELEETH Y, JNEOREEIZMEA
77U FRIVEVICERIND Z L bN 5,
ZOMATFTA FRIVE Y OZEBISHIVEN T
HSPOO L #EELTHB Y, HFICHSPIODFE B &)

© The Ito Foundation



FINERRRRIC NI T HFZBHA b L ADBE 281

AT 52 LT, AT A FZEROBEREIC AT
SOORENI L RELD 5. AWZETIE,
2570 Af FRIVEVZHEK (ERa, EREB LV
PR) &, FARICHSPO L #EATHI EDHMBN
L7 NVaalvFas Fz#EK (GRa) ORBE
RAZFLEFTHB L2, FIE (WK (&,
AFEBLOEFEENZN6 HOPIIH D0 S8,
WMU7z0 EZBEHROBIZTHRBELFTEHFHT
R L72& 2%, ERa, ERB 7% 6 ICPROFEH

LRAFLEFOMTHBELREA»RD SN
Motze ZD—J, GRa DmRNAFEH &L, 4
FLIELEFIIBW TRV LWL, L RS
720 MEOHEIZBVT, AMLVAKRLVESTH
L7VaanFaqf FolfiEEx, 282 b
A&ZF BV TREEZRT I EHALNT
B, REIIBWT, Thax WA HOZ%E
KO BEERDLIEPHLNE T2 B

ZFIBWT, HSPODOFEHED FAH L7V aan
F a4 FZEEROEHBEPMRT T2 205, A
THA FRIVE VX DIE~OERI B A
L5 ZENMEEINT Gtk BilRENAT O
A FRIVE 7 24 LIS B REfIEE1C & o &
) BB Z DN EWL DT ELEND S,

X Wk

1) Menezo, Y., Guerin, P., Euro J Obst Gynecol
Reprod Biol., 73, 99~104, 1997.

2) Greve, T, Callesen, H., Reprod Nut Develop, 41,
451~459, 2001.

3) Kobayashi, Y., Wakamiya, K., Kohka, M.,
Yamamoto, Y., Okuda, K., Reproduction, 146, 103~
110, 2013.

4) Okuda, K, Kito, S, Sumi, N., Sato, K., Vet Rec,
123, 80~183, 1988.

5) Abilay, T A., Mitra, R., Johnson, H D., J Anim
Seci., 41, 113~117, 1975.

6) Wise, M E., Armstrong, D V., Huber, J T.,
Hunter, R., Wiersma, F., J Dairy Sci., 71, 2480~
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Basic study of the development of an innovative hypocholesterolemic food

materials using cattle heart peptides

B F
(BE BRI H B

Satoshi Nagaoka

(Faculty of Applied Biological Sciences, Gifu University)

Only a few reports have dealt with the effects of animal protein and animal protein

hydrolysate on cholesterol metabolism. The cattle heart protein hydrolysate ultra—filtrate
(HPHU, MW < ca. 1,000 Da peptides fraction) derived from HPH imparts a stronger

hypocholesterolemic activity than HPH in rats. Thus, after purification of HPHU by a reverse

phase chromatography and gel filtration chromatography, we try to identify the active

hypocholesterolic peptide derived from HPHU using in vitro assay related to micellar solubility

of cholesterol in vitro. Micellar solubility of cholesterol was significantly decreased by HPHU

RP1, RP2 or RP3 (purified by a reverse phase chromatography) -group compared to CTH-

group. Micellar solubility of cholesterol was significantly decreased by HPHU gf3 (purified by a

gel filtration chromatography) -group compared to CTH-group. Micellar solubility of
cholesterol was significantly decreased by gf3-RPI, gf3-RPII or gf3-RPIII (purified by a
reverse phase chromatography) -group compared to CTH-group.

1. B i

—fRIZ, KREy vy Hx Loty v 87
Hix, #EA R E0BWESY o8y BHERBL
T, UBIRBALE 26T 5L E2 N TV Y,
L2 L, BUEGREICITbILTw 2 RIS O ReT
&0 2oL MiEI VAT E— VKT
TERZBIEEMICD A ON 2 2 SIS
NTwa, FEBIZ, BL, FAOAESY V7 H
A, BTSN TH Y RO KRGS Ny
HEnd, mbhriEa L 25o— VK TERH%Z

BHT L LEBILLBHLTWSE Y, 7z,
FELARERTH Y 2055, ERITEA LK
B INTURWEERMEN DI B, FRRT
FF, FUN—RTF PN I VAT a— VK
TERAZAETAIELAMLZY, 51T, BEE
FEOWZET, Bk EMS 5 X7 B THh B FRIC
MEAHL, FEEHOEEGMAM L) BN
Mo, BEFEHNEEO MM TH B W,
ligt, ZFARIMER, AN R & 7R gE &
1o 7z, R4 5 (HPH) 2%
Wl alb A7 o — VREUGEER 2 58819 5 2
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ERFERLZY,

251, FAOBEHRST OWFEFiEE VT,
g 28 7 ks (HPH) o3 A
TH— VR TEREEEZH O Lz I VAT
T—V I b VEmEIE sS4 v X SHPHTAH
FUKT L7zo Caco-2fifana L 2 7u— ik
WHIHE A ¥4 v 3V X ) HPHI LV TH
BICE o7z MEIVATE—VIZAEAL v &
D SHPHCTAH BRI > 720 BHEa L A7 10—
VTHE Lz VAT — VIRIUE A B4 ~ L1
NXTCHPHTHREIZHA L, HPHOI L AT 0 —
WERTIERZ 0 a2 L 2570 — VIIRELE I &
55DTHb, 512, HPHHE O LK S ~
287 FMOK G R O BRAVIE#EY) (HPHU, 401
#1000V + Y LT R 7F R5Hi) &, v
MIBWTHPHE D Q@) a L A7 0 — Vi
TrERZRT S L &AL, WELAZY,

ZIT, RifETIR, RT7FFREWTH D
HPHU® 2 L 2 7 u — VRE#UEEEHICH S 5%
WYERTF FEEET 572912, HPHUR KRR T
F RO RE# A KL, in vitroD I LV AT T —
VX VIR RER 2 AT o 72,

2. /7 &

2.1 FEBx1

HPHU# MMz o~ 27571+ — (RPC) 12X
D 34 (RP1~3) L, CHOL 3 &)V
RS BB AL 2. B, HPHUO MM 2
v 7574 =KD 0MIE, Bk
o~ b 574 =12k, TSK-GEL ODS-80Ts
(V=) T 72,

2.2 FEBR2

HPHU% 7 Vig# 2z v~ b 257 4+ — (GFC)
XD 440 (gf1 ~4) L, CHOLS ®IV#H#
PRI B B2 M L7z, 2B, HPHUD IV
Mz O~ - Z T 74— 12X B5MIE, AKTA

avant 25 (GE Healthcare) Bk v~ 7
Z 7 4 —I2 &V, HiLoad 26/60 Superdex 30 pg
(GE Healthcare) % f\»TAT- 72,

2.3 B3

EE2 THELNY YTV (gf3) ZRPCIC L
D 457 (gf3-RPI~IV) L, CHOL R & ViEf#
PSR § BB ARG L 720 2B, FEBi2 THS
Wizt > 7 (gf 3) ®RPCIZ X 5 75 &
AKTa purifier 10 plus (GE Healthcare) 12X 0,
SOURCE 5 RPC ST 4.6/150 (GE Healthcare) %
HWTiro 72,

B, FEEREROBESHTICIE, Duncan's
Multiple Range-Test% 272,

3. BREEE
3.1 ZE1
Fig. 1 12, HPHUDRPCIZ X % iF 8y — v %

RL7z

HPHU®DRPCIZ & 257 W) THAHRP 1, RP2,
RP3 W H €A ¥ MY 7 ¥ ks (CTH)
LHIELT, L AFa—I I L IVIERMED A
WAL T L7z (Tablel)s

3.2 FEEi2

Fig.2 12, HPHUDGFCIZ & B8y — v %
RL7z.

HPHU®DGFCIZ & 5 5B Td % gf 31ECTH
CLHILT, IVATE— I L VERENEE
WA L7z (Table2),

3.3 FiER3

Fig. 312, gf 3DRPCIZ X BHE NS — V&R
L7

HPHUDGFCIZ & % 5Bl Tad % gf 313CTH
LHBLT, IVATE— I LB REIMET
%R L, 512, gf 3ORPCIZL %4 HYT
& % gf3-RPI, gf3-RPII, gf3-RPIIITCIdA &I
L7z (Table3).

© The Ito Foundation



284 PIR265E I FAIC Y S 2 B JE sl AR (Vol33)

3500 — — 5
3250 5 =
i — 90
3000 — C
2750 o - 80
2500 3 70
2250 — E o7
3 Feot
2000 — C N
Y 3 C =
3£ 1800 — — 50 b
B E /: )
1500 E L
3 — 40;)%
1250 = E g
1000 = 30
750 5 F 20
500 — =
3 — 10
250 —| C
0 R L L L L L L P L L v A B B - o
0.0 50 10.0 15.0 0. 25.0 300 35, 400 min
Urrvarsqdh
RP1 RP2 RP3
Fig. 1

Table 1  Effects of samples (5mg/ml) on micellar solubility of cholesterol

sample concentration micellar solubility of cholesterol (%)
CTH 5mg/ml 906+33¢
HPHU 5mg/ml 792+26b
HPHU RP 1 5mg/ml 574+14a
HPHU RP 2 5mg/ml 722+12b
HPHU RP 3 5mg/ml 6l.1+15a

1. The data are Means =SEM of 4 samples per group.

2. Means with different letters are significantly (P<0.05) by Tukey's multiple range test.

CTH : Casein Tryptic Hydolysate
HPHU : Cattle Heart Protein Hydrolysate Ultrafiltrate

HPHU RP : Cattle Heart Protein Hydrolyzate Ultrafiltrate Reverse Phase Chromatography Fractionate

%R, TR X 5T F FoHrh
5, gf3-RPI, gf3-RPII, gf3-RPIILiZ, #fi% D~
TFROREMTHLZ DS, IHTHEXRTF Fo
FFED 20121, SR L5 HERILETH S,

4. B 0

FA72 B IZHPHEH R O 0l & > 2% 7 K5
B ORI EY (HPHU, 278810005V k
YUFOXRTF Ramy) &, 7y MIBWwT

HPHX Y 5L A5a— VR TIEH %2R
FTIEAEBEL, WL,

ZZT, RifRETIR, RTFFREWTH S
HPHUD 2 L A7 0 — VRS EEHICH ST %
WYERTF F2HET 572012, HPHUH KRR T
F RS RESEHI O N TT T 4 =RV
Wiz~ N5 74 —I2XDERBL, SEPWIC
DWW, invitro® I L AF 0 —)b 3 bV
RERZ AT o720 TOMERE, gf 3 ORPCIZ & %551
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Table 2 Effects of samples (5mg/ml) on micellar solubility of cholesterol

500

600

sample concentration micellar solubility of cholesterol (%)
CTH 5mg/ml 90.7+33b
HPHU 5mg/ml 791+26a
HPHU gf 1 5mg/ml 956+1.7b
HPHU gf 2 5mg/ml 96.2%23b
HPHU gf 3 5mg/ml 799+20a
HPHU gf4 5mg/ml 1054+34b

1. The data are Means =SEM of 4 samples per group.

2. Means with different letters are significantly (P<0.05) by Tukey's multiple range test.

CTH : Casein Tryptic Hydolysate
HPHU : Cattle Heart Protein Hydrolysate Ultrafiltrate
HPHU gfl~4 : Cattle Heart Protein Hydrolysate Ultrafiltrate Gel Filtation Fraction 1 ~ 4

WT® %gf3-RPI, gf3-RPII, gf3-RPIITIIAE
AR L7z WERTF FOREDZDITIE, &
574550 MRERPLETD %,

4) Iwami, K, Sakakibara, K, Ibuki, F. : Agric. Biol.
Chem., 50, 1217, 1986.

5) Sugano, M., Goto, S., Yamada, Y., Yosida, K.,
Hashimoto, Y., Matsuo, T., Kimoto M. : J. Nutr.,
120, 977, 1990.

6) FMA AR 2 B oE R A B
X ik 336, 1998.
1) Carroll, K. K, Hamilton, R. M. G. : J. Food Sci., 7)) ERA) RIS 5 B 7E I A R R
40, 18, 1975. 378, 1999.
2) Nagaoka, S, Kanamaru, Y., Kuzuya, Y., Kojima, T, 8) Nagaoka, S, Awano, T. Nagata, N, Masaoka, M.,

Kuwata, T. : Biosci. Biotch. Biochem., 56, 1484,
1992.

3)  RMF: HARE - ARYREE 49, 303, 1996.

Hori, G., Hashimoto, K. : Biosci. Biotech. Biochem.,
61, 354, 1997.
9) Nagaoka, S, Miyazaki, H., Oda, H,, Aoyama, Y.,
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Table 3 Effects of samples (5mg/ml) on micellar solubility of cholesterol

sample concentration micellar solubility of cholesterol (%)
CTH 5mg/ml 906+33¢c
HPHU 5mg/ml 79.0 = 2.6bc
HPHU gf 3 5mg/ml 830+57¢
HPHU gf3-RPI 5mg/ml 64.9 = 2.2ab
HPHU gf3-RPIT 5mg/ml 65.3*2.1ab
HPHU gf3-RPIIL 5mg/ml 627x10a
HPHU gf3-RPIV 5mg/ml 80728 ¢

1. The data are Means = SEM of 4 samples per group.

2. Means with different letters are significantly (P<0.05) by Tukey's multiple range test.

CTH : Casein Tryptic Hydolysate

HPHU : Cattle Heart Protein Hydrolysate Ultrafiltrate

HPHUgf3 : Cattle Heart Protein Hydrolysate Ultrafiltrate Gel Filtrate Fraction 3

HPHUgf3-RPI ~ IV : Cattle Heart Protein Hydrolysate Ultrafiltrate Gel Filtrate Fraction 3 Reverse Phase Chromatography Fraction
I~1v

Yoshida A.: J. Nutr., 120, 1134, 1990. 11) Nakade, K. Kaneko, H, Oka, T, Ahhmed, A.M,
10) Nagaoka, S, Miwa, K., Eto, M, Kuzuya, Y., Hori, G, Muguruma, M., Numata, M., Nagaoka, S. : Biosci.
Yamamoto, K. : J. Nutr., 129, 1725, 1999. Biotechnol. Biochem., 73, 607, 2009.
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Effect of administration of the enteric coated probiotic capsule on bacterial

flora in cattle intestine

WL R CPER EEE - R BIF W]
(M5 AT B K B ST 3R A S A D7)

Tomohiro Seyama, Hirofumi Hirayasu, Gen Yoshida and Koji Kasai

(Local incorporated administrative agency Research Institute of Environment, Agriculture and Fisheries, Osaka Prefecture)

Effect of lactic acid bacterium, delivered by enteric capsule on intestinal flora of cattle was
discussed. The enteric coated capsules, containing 3*10711cfu of Lactobacillus coryniformis
subsp. (JCM 1099) for each were orally administrated to lactating cows once a day for
consecutive 7 days. Various DNA, including 16S rDNA of the administrated lactic acid
bacterium were picked up from the feces, collected every 24 hours after the administration in
order to examine the changes in intestinal flora. DNA detection was done by the denaturing
gradient gel electrophoresis. The 16S rDNA of JCM 1099 was detected from a fecal sample of
one cow out of two, which were administrated with enteric capsules containing powdered JCM
1099, while none was detected from the cows treated with blank capsules and powdered JCM
1099 separately (control). The changes in intestinal flora were analyzed by using Next
Generation Sequencer. No difference was seen in the change of relative abundances of
Lactobacillus between capsule administrated cows and control cows, nevertheless, there was a
significant change in relative abundances of Ruminococcus and Paraprevotella between two
groups. In addition, principal component analysis proved that the distribution of metagenomic
data from intestinal flora of capsule administrated cows and control cows tended to be
separated into two different groups by PCO 1 and PCO 2. These results suggest that intestinal
flora of cattle could be changed by administration of lactic acid bacterium using enteric coated

capsule.

DTN KT 4 7 ATEESFICHIEH S D
Db, WK, TR, Tungti g s R
EAE, WEICHRZIEHZ 725 3 EY 2 & Lo THWARFRRLEEIOME ERE IR TY
55252 8T, BPMEAHO WK 2 T 5 54 =T, REHWTHLFTIE, EXEE
TUNA KT 4 7 AN, & b ORI —HPMEMBBEE 25 TB Y, ROBIL
EVIIWENL L I TS Y, £LT, AREAZOFE—HTHRIN, 55T

1.B ®
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5729, BB NHE LA ReTnin
ERHLNMIEINTBY T, AWF O BRI
B2k 270 A &5 4 7 ZZBRIEMRFTE v,
FAx, B TOIRRE A OFH O RO
BEDS, H—HTORBRARIIHDLEZ, Ih
5Bz, FLRE 2 Bt r 72 VICE AL
72o TOHTENIE, HEEL3IZ, BFEEZ6mm
R LT, 4% nhlE L Ol Ic 4 E %
WY, T, B2 SEBEOE —-HIEAT
BT, TEHLE THED 2 WIZHEMR LT,
NEWZRNT 2. ZOBEED 7LV E2HW
T, WeAETIRREC;OR T ThHN
MR ZZE LS EB 2 e TENE, FHTaN
AT A7 ADWRMEDIEN S, £ T, Aifgt
T, AW Z &6 T 20600 72V ofhh
FOENMEAICE 2 2 B2 BET L 72

2.7 &

2.1 FEER1 AP o WE 2 v 7o 2R
5 28 SR

RHF7ETIX, CHBAEDF T a TN, F)
V—A7uY s M@ LT, BffANAFY Y —
A 27— DI R 2 7R O W Sk ALEE
W (JCM 1099 ; Lactobacillus coryniformis
subsp.) % fi Fl L 72 JCM 1099 iZ MRS 5% b
(Becton, Dickinson and Company, New Jersey,
USA) #HHWT, 30CTHEL, DHEOFERIC
w7z,

BB OME B EZ12°, FPeoW%
ELREFRW TICM 1099 % 481 532 L, Power
soil DNA Extraction Kit (MO BIO Laboratories,
Inc., California, USA) TDNAZ i L7z, D
MIMDNAZFME LT, VN—AT T4 <—D
5'Kui\2GCr 7 ¥ 7 &AL 7= 2Lk W B e 7
74 % — X7 WBAC-F (5-GTC GTC AGC
TCG TGT CGT GAG A-3), WBAC-R (5-CGC

CCG CCG CGC CCC GCG CCC GGC CCG cca
CCC CCG CCC CCC CGG GAA CGT ATT CAC
CGC G-3) " I\, PCRTC#LEE® 16S rDNA
DYWEZ AT o 720 BEWESAFIZ, AIIZEE94C 5 77,
359 A 7 W DZEPEIT30H, T =—"Y »760T30
B, 72T 170, mMR72C 708 Lz &
) i BE ) B 7 OV Uk B (DGGE) 13 DCode
(Bio-Rad Laboratories, Inc., California, USA) %
HWT, 8%7 7V NVT I, 30~60%%MEH#E
JEAEL 7V T60T 55, 150 V % B T200ng
DPCRIGHEPEY DUKE) 2 1T - 720

2.2 FEER2 T eni5ER

RNVAY A CREWALEIA 450 CPkn
$%295+29H, FIKE6703+529kg) &AL L
720 ABEXIE, 131 HH7203*100 1cfud]CM
1099% & & 7V 2 FHf 10122 (No.3-4)
W5 L7z, WX, Mty 43Iy 77T, 3
10~ 11cfu®d JCM 1099 30RS 62 1 T By K % PBSIZ A%
wWLT, RBXERBOTI V2 A TRV EED
W2 (No.1-2) 1285 Lze #5131 B ke
LTATo72 (125 7HH). IR¥WOEGER &,
BEPO2EH T, EHIEYOFEGHH14H
HIZPEE oW 2 5 58500 g B L7z (1 2
58 HHE14HH) . #4500 g DHEEOW % R E
WNTH—IZ% 5 L) ICREL, €09 H250mg
ZDNAHHIZ W72,

MH L7-DNAZ$81Z, 16S rDNADYV 3-V
4 A WIE L 720 79 4 ~—1216S Amplicon
PCR Primer (Forward : 5-TCG TCG GCA GCG
TCA GAT GTG TAT AAG AGA CAG CCT
ACG GGN GGC WGC AG-3', Reverse : 5-GTC
TCG TGG GCT CGG AGA TGT GTA TAA
GAG ACA GGA CTA CHV GGG TAT CTA
ATC C-3) &Hw="s ZOPCREW % HWwT,
Hlumina MiSeq¥ A7 24 (Hlumina, Inc., California,
USA) CHIRAH & AT L 720 1% 5N 72FASTQ
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7 — # IZMG-RAST (https://metagenomics.anl.
gov/) TN & 4T > 720 77— % OIFIE 5 JE T
%€ 1X Ribosomal database project (RDP) #% #J
L7z

2.3 BEaEHMENT

AR 2 AR, BT BRAE IR & LPX %
BERIRE LT, —BALWIERE T TV Chtal i
W% 4T o 720 f#HT IR statistical software (version
3.1.0 s www.r-projectorg) =M L7z,

3. BREEE

3.1 FEBR1 : FURHEE ORI E WV - LR
R

P oWk OALERE (JCM 1099) OHE¢
O TOEAFEE, IR O R & 7
BB CRERR L 7o B5 28312 O DN A H
> 7V ODGGER H: % Fig. 1 1R T JCM 10991
B BAIATRASIE I £ T, JEIRT 5 2 & e MY
BIENTEZ, 7270, HEMBERE KL
T, 24WEREE, ABMEMITATIZ NY FAML 2o T
WB I END, FOELFEIERRWMAMEINICDH B
EE 2 5N D, JCM 10995350 Wy 2 & FRUY,
HEESNHTHEH L L, ZoOAFHEOWE:
% W72 FLRA B RO R A G b THIE
ThHE, FuntFra s AL LTHE LY
&, BN, BNTEST S LR S
EN7z, 2T, UBEORERICHIJCM 1099 % H
WHZEE L7 b, MBIE L7-WE HWT,
AR DR AR A IT-> THB Y, JLWODNAIZ24
RIS RIS NL 2 E 2R L TWA (57—
5 BW) o

3.2 FEER2 : h TG

JCM 1099 % S L, » 7 kL T2 b
BTG L, B oW & kR I I L T,
DGGE#: T G5-7LMRK (JCM 1099) ©16S rDNA
Mz ilasz. Lo L, BSIRFOFIEIABRR

D16S rDNA &, JCM 1099016S rDNA®D /N F
LEAERELTBY, 1 EDODGGE T 2 8
BT HEETH - 72728, JCM 1099 16S rDNA
O EEELHEBAET 7 IV T I V58D
IHL, DNAZIII L7z ZOMIIDNA % §H &
LT, # A7 v FPCR& 2nd DGGE % 17 \»,

JCM 1099916S rDNADHiH % i 7ze AT v
FPCRIZIZ, JCM 1099 16S rDNA PCR W i
EBLY (77— Em) 2HWT, Ty ~X—2 Lk
D BEAN L. coryniformis 2B 5] (Accession No.

©
. JCM1099 €
Negative supplemented 8 2
control culture )
g g o g & =%
s £5 & £ 5 & 388
= S o < S a4 ¥ a2
' -

LA

i

L]

u

[1T1TH

Fig. 1 Result of denaturing gradient gel electrophoresis
of the PCR product that amplified 16S rDNA region
V7-8. DNA was extracted after static batch culture
fermentation. Negative control was not
supplemented any lactic acid bacterium, and
positive control was the amplified 16S rDNA of pure
cultured JCM 1099. Ohrs; DNA extraction was done
immediately after starting static batch culture
fermentation. 24hrs. and 48hrs; DNA extraction was
done after 24hours or 48hours later.
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KP189215.1) & ML T2 EDIADT D - 72
WAL GEZEFFS1012-1026) 12 3" KA K A L9
T4~ —%&al Lice ZOR, 17
G4 280955, 1HOPEOWH 535 5-FLIR K
»16S rDNAZ I L7z (Fig.2)o HEE2oWH 5
JCM 1099 16S rDNADKR IR T & 720 1%, R
BIEH 6 HHDOY PN ThoTze ZTOFH
X, JCMI10991EHEg >WH THRIB LIZ VD D
D, WS ARNEAE Lkrolzizdll, Hido
P OWREIMEL o T/l EilE b ER
bhb,

Bo PRI R AR 125 6 2 FLIR W B & & F &AL
ZWOPITT B0, R —7 Y EHWz
AE7 ) MR R EREL 720 &Y T s, P
WATRED JE A S 1172 (Table 1) FHAAFEFELL
2305% L EDFER19EIToOWT, FLGHET
FHXFAEAE L D224 % Table 2 (127897 A RAME
1, SR (No.1-4) 2#ZRmRNE, KRR
EALHRX % AR & L7z iR & — AL IR &
E TNV TAT o720 Ruminococcus & Paraprevotella
T, TR o)E 23 hNMEAIC 5o 285160
FERZALIZOWT, R, HHRXEIZERD D
(p<0.01) , Prevotella & Phaeocystis, Alkaliphilus
T, ENENEND HEIABH SNz (HIZp
=0.0578, p =00517, p =0.0837)c Ruminococcus
&, X CRBRB AT & e & U 22D
GWEZ#EC TR L 2wl LT, AMELY
AT WAL L THG L 723BRIX T, BRI EEm
L7zo F72, ParaprevotellaTix, xfMX T
LTWBDITH LT, ABRIX TIIZH L &eh o7,
IOl AT EVLBRKE ORG-S, BN
HMEAHO —FMOBOWKILITEE L G252 Lh
IRENTzZ. —F7, JCM 1099288 $ % Lactobacillus
ZowTik, KMICAEZERIR O 2D o7
(p=07273), Zhid, FLFHEEOWEHZ H W
7B RO RO X 512, JCM1099258E

capsule6
control admin. 2
- N ™ < 9O
6 b B @ S9N
O © O O vo
z Zz Z zggg
2 2 2 23053
O &6 0 oa2=

i~
IIIIII% N

Fig. 2 Result of denaturing gradient gel electrophoresis
of the PCR product that amplified 16S rDNA region
V7-8. DNA was extracted from the excrement of
six days after the administration. Control; blank
capsule and freeze dried JCM 1099 powder were
administered. Capsule admin.; Capsuled JCM 1099
was administered. Arrow head shows the 16S rDNA
of JCM 1099.

Table 1 average number of detected genera

animal No. of average No. of average

Nos. treatment 2 seql}ence detecte'd
reads genera
1 175,116 140
control
2 79,300 147
3 JCM 1099 103,446 150
capsule
4 admin. 74,872 147

a Control was administrated freeze dried JCM 1099 powder

and blank capsule.
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Table 2 Changes of relative value of different bacterial genera

Relative value of abundances against to before administration

bacterial genera treatment? d?y d%y dgy dzy dgy dgy dg;y dgy giﬁg;ﬁi‘éﬁ
capsule 174 1.38 1.60 277 208 2.38 2.26 449
Ruminococcus admin. ' ’ ' ’ ’ ' ’ ’ ok
control 093 0.73 120 141 178 123 105 086
capsule 021 044 L1l 0.96 0.98 085 0.76 0.77
Paraprevotella admin. *
control 137 0.71 052 0.54 044 0.15 021 048
capsule 1.03 097 0.76 0.66 065 058 058 049
Prevotella admin. ' ’ ' ’ ’ ’ ’ ' T
control 083 2.30 152 117 121 159 117 179
capsule 083 083 0.77 068 086 0.72 061 0.60
Phacocystis admin. i
control 091 1.03 062 0.86 0.95 116 099 1.06
capsule 094 0.92 0.89 0.96 1.20 105 0.96 114
Alkaliphilus admin. ’ ’ ’ ’ ’ ’ ’ ’ T
control 0.70 1.38 2.27 1.87 1.29 204 149 246
capsule 0.79 071 089 0.76 107 098 092 0.78
Eubacterium admin. ’ ’ ' ’ ’ ’ ’ ’ ns
control 114 082 2.37 2.22 1.22 201 2.30 1.30
capsule 114 131 112 1.38 112 104 125 104
Clostridium admin. ' ’ ' ’ ’ ’ ’ ' ns.
control 116 149 0.76 073 114 068 117 135
capsule 096 088 091 0.77 0.69 060 085 057
Bacteroides admin. ' ' ’ ’ ’ ’ ' ’ ns
control 119 107 082 0.74 063 102 107 113
unclassified capsule 117 133 094 113 081 090 093 090
((}erivgd' from admin. ns.
Clostridiales) control 122 113 0.79 0.80 1.02 108 091 117
capsule 044 082 083 059 085 0.00 062 061
Chloroidium admin. ns.
control 089 101 068 085 091 038 0.90 1.02
capsule 123 0.96 1.09 095 091 101 103 073
Alistipes admin. ’ - ’ ’ ' ' ’ ns.
control 119 095 142 0.90 081 090 097 0.89
unclassified capsule 087 080 090 147 115 121 110 L14
(derived from admin. ns.
Ruminococcaceae) control 0.70 1.03 119 151 1.07 153 1.09 119
C,ifs‘.ﬂe 099 112 089 084 0.66 0.88 075 0.70
Porphyromonas admin. n.s.
control 141 127 087 1.09 095 1.03 088 085
capsule 1.04 127 1.02 1.06 1.07 1.62 L12 129
Ethanoligenens admin. n.s.
control 080 0.77 053 L13 085 1.06 0.96 113
unclassified C?S‘%le 0.83 0.71 0.83 0.68 0.68 0.86 0.62 083
(derived from admin. ns.
Peptostreptococcaceae) control 078 103 0.75 0.74 087 087 088 113
Acetivibrio gg’;‘;}f 113 122 L1l 1.07 1.03 093 104 0.70 .
control 067 0.99 083 081 0.69 0.70 084 086
capsule 116 1.36 1.40 1.26 147 1.66 1.34 1.82
Selenomonas admin. ns.
control 083 042 140 0.58 1.06 066 042 1.36
sul
unclassified it 1.68 1.02 091 094 1.08 1.64 085 1.01 s
(derived from Bacteria) :
control 1.63 1.38 0.75 084 218 2.79 1.69 113
capsule 098 0.69 072 123 081 0.88 132 100
Lactobacillus admin. ’ ' ’ ’ ’ ’ ’ ' ns.
control 0.76 1.06 140 087 1.37 0.90 0.79 124

aControl was administrated freeze-dried L. coryniformis spp. (JCM 1099) powder and blank capsule.

b 0.05< p<0l1: ** p<001
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BOYPTRAAEFT LI LEDVHEERZ LD 5,
5%, BWNIZES, BTN TE LD
- ZLIERT S EEZHND. LactobacillusT
137 £, Ruminococcus & Paraprevotella’s & DH
AR ASZEAL L 72 B, JCM 109913 5 A ©
WL TV =T, HKGshsZET, |
BRI NI — 2 B 1IN L TBY, £
DT EHREMEDEILI, B B\ I31E TR
RZOMOR %I LN M B Z 725
L7zeHEgEsns,

& 512, MG-RAST server % f v T 32 i 43 #
M 24T o 72453, B e v#%587 (Nos.1-2: <7,
Nos3-4: W) L7k V5 TH7HH
(Nos.1-2; A, Nos3-4; &), 752797kl
B IO ERIICM 1099 % 5 L T\ 5 R X
(Nos1-2;O) oF vy Fro7ay MIERS 1
EEWF 2R GA LT VDD LT, 7T
AL L 72JCM 1099 % $¢ 5- L T > % ] ] o 3Bk
X (Nos3-4; M) o7uv biE, £l 20k
HIZHEPL, o7 oy M ERGTEDMEMNH -
7z (Fig.3)o iU, #7EMEL72JCM 10990
BHAZX Y, BNMEAEA, Z oMM & 5
%%, —EDMEHERICPOET 2 HmIcH - 722
LEIRETHHDTH S,

L.coryniformis spp. (JCM 1099) ® # 7+ )V
512 & o TRuminococcus & Paraprevotella®#
SHAELASE B L, ER T cid s 7t
NG X EXRIX T TE DM H 572, T
DR S, KBHEHET L7720, FIHENL 72
HBAAIEWT 5 & ENLFITBVTY, RN
BN TENMEL TG94 2T, BRI
AL 726 LIGA I RO NI hoTzs 2D
SRS 72V, FROTaNA 74 X
DWREZRTHIDTH %,

0 at
|
|
A
mv <©
~ A |
° |
" o
o m mg
8 N OY A ©
2 o w
u o4
PSR DN
2 v o
° i
i
@]
T \%
13 05 007 07 14
PCO1

Fig. 3 Principal component analysis of the bacterial
composition.

Each sample is shown in a different symbol
according to V¥ and V¥ ; before administration of
capsules, A and A ;7 days later of finishing
administration, <> ; treated with blank capsules
and powdered JCM 1099 separately (control) and
B ; administrated with enteric capsules, containing
powdered JCM 1099. Furthermore, animal Nos.1-2
(control) are shown in white and Nos.3-4
(administrated with enteric capsules, containing
powdered JCM 1099) are in black.

4. B &

K2 EIET 512H72), FEEROTERIIHT
BT B ERE L W22 & T L el R AR
B RYSE) =Tt v ¥ — OB REEHE, T
R THAEHEBIR TRV 72 L T §

5. 8 8

AWFZETIE, X2 H 2B ez bty 7
VST U CREO$S: L 72 2LER N 32 O B AT
MG 2 28 % WRE L 72o Lactobacillus
coryniformis subsp. (JCM 1099) 3*10A11cfu% &
HYBWEEn 7V 2 1TH L, 7H
BRI G- L 7o $25-122405 1 & & oo
SDNAZ I LT, #45- L7-FLMRKE 16S rDNAD
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B &, BN A D2 L 2 s L7z. % 5-FL
W D16S rDN AR H 2 VA BE A L & )V o 50K
B cAiTv, A T WAL L 72 L. coryniformis
subsp.z G- L7234 20HO 9 b 12 S, 5
W16S rDNAZ M L7z —7, BURSHEME L 7216
HOWMEL T T v 7 h TRV &S LI RIX
T, WS e h o 7o lNMRE IO W T,

WAy =7 2 N2 A 57 ) 3 7 AT %
fTolee A7 NFELEIX L3 HIXOMHT
Lactobacillus DA R DO ZALIT A Sk o
7253, Ruminococcus & Paraprevotella T3 HE 7%
AL H o720 SHIZ, BB TR, 77k
WG X ERBBXRIZERD 212X D 5T E 5
ZH o720 b b, BEtESD 72V 2 v,

WA 595 2 LT, FOBNMEHZ 2L
SR T EDIRENT,

X Wk
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Establishment of reverse genetics system for animal coronavirus

(CRBOR AL It FE AT e B F 7 & > & — BRI - JE 7 v — )

Wataru Kamitani

(Laboratory of Clinical Research on Infectious Diseases, Research Center for Infectious Disease Control, Research Institute for

Microbial Diseases, Osaka University)

Coronaviruses are an enveloped virus carrying a long (~ 27kb), single-stranded, positive-
sense RNA genome. Coronaviruses have been identified in mice, chickens, pigs, dogs, cats, and
humans. Coronaviruses are associated with respiratory, enteric, hepatic, and central nerves
system disease. Reverse genetic system is important and useful tool in Virology filed. However,
in coronaviruses, the reverse genetic system is difficult to handle due to the long RNA genome.
Porcine Epidemic Diarrhea virus (PEDV), which belongs to the genus alphacoronavirusis in
the family Coronaviridae, is the etiological agent of porcine epidemic diarrhea. Our purpose is
to establish the reverse genetic system for PEDV to understand viral replication and
pathogenesis of PEDV. For the system, we chose the Bacterial Artificial Chromosome (BAC)
to make the infectious clone. We amplified six cDNA fragments from PEDV (CV777 strain)
RNA and the fragments were sequentially cloned into BAC to generate the PEDV infectious
clone. Our PEDV infectious clone is useful to understand the replication and pathogenesis of
PEDV.

1. B i

VAR, 2Tt A VAT K ARG, B
Wb X OBRE I B W T EEREYED 1 o
Thbo EHHEIIBVTIE, 20024EFE 12T L
T EE AR EHEREE IO 5 7 £ VX (SARS
auF A4V R), ZDOI0EHRD20124E FEIZ
M3l THEAE L T 2 IR S e e o 1 -7 A
WARBMENT WD, SARSTE F 7 4 b Z1E
R Z ORGSR L7225, F8ICH 14ETE

DIEYIHE L 720 MERSZH 7 £ )V A%,
IR TWF 2 Z DGR LTBY, e
FII30%LLLETH L EMESISN TV 5D,

—7, BREZEEECE, Kk, 4, B Taun
T ANV REGHENRH 5N T WD, 20144F X ) [H
WIZ B W TIRIEATEE FHRRED K Y 4 V 2 TdH %
PEDVOIEAEDIEE %2> T b,

AR EFIIC BT I A VAT ) W
DERZEATE LEETHRIGRIE, W R IR
TANREIVHDTTETH Do L LEDVH,
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Ty ANV AGEET 7/ A& L TH30,00036
EORNAZBREATH720, 3uF7 4 VAEH
WIZBIA T RERIGFEFICHEETH Y, T bT
WDTNV—=TREDOHEDARTH L,

BYaaF A VADOHRETY, TN TLAS
LT BKEATH FTHEITTF 7 4R
(PEDV) &, —EZRAT 2 L ZOMFHLITK
XLEBERICBTCa Yy P e— L LTI R
LRWVWT A NVAEGSED 1 > Tdh %, PEDVIE,
a0 F A NVAF e aaF I AL NVABICHES
n, 97FRFETAHY, ThThhb, #E
LTW2O0BIRTH %,

PFDVIC & 2 &4 Vi % X IEGLFh I 0 72
121X, PEDVO Y A4 )V R R % & N2 T4:
W PR S 5  E U TH B LA L
BHS, FlO LI IZaaF AV AIHT Bl
T HERIEHEEETH Y, PEDVICHT %8BT
BERIT WO NG LAFEL RV,

Z 2T, AWRIETIX, PEDVOEIET-H1E
S O fif 37 % Bacterial Artificial Chromosome
(BAC) ¥ 25 A% H W T4 EDPEDVD
cDNAZ 0 — > D% KA 5,

2. /7 &

2.1 MEEarAbrI2 b
PEDVODCVTTTHE % &G & & 728538 Lk,
TRIzol % H\» T 4 v ARNAD i 2 47 5 72,
M L7z 4V ARNA% JHWTC, SuperSeriptll
(Invitrogen) 2 T% A WV AcDNAGKZ4T - 720
4 L 72cDNA % Ji v TTable 1 T7R9 Primer %
M\ CPEDVO#{Z TR ZIHKREWR L7z, %
PEDVO#EEFWiI A XA I L VADT
OE—4%— BGHERYAYZFVORICHEAL
720 512, 584 EDOPEDV cDNA® 3 K2
1325353 D A (polyA-25) #AFhL, BGHAY
AT 7 F v EpolyA-25D[zix, DAEF %~ 4
WAHED ) KA LAEHETFAT S LT,
L P AFTOIALNVADTOE—F —I2% > THK
XN BHPEDVDSE4A R ORNAD K450 7 1
HERANAMFIMS N X ) ITHEE Lz, HKilfsT
Wi XN OBIREERY A P2 Wb LT,
PEDV® 54 DOcDNAZ S L 72,

2.2 KBW~OBACOI ik

PEDV @ £ s = ¥ Wil & BAC % ffill BRE% 5 T AL

Table 1 Primer used for construction of PEDV infectious clone

Primer name

Primer Sequence

PEDV1

PEDV2

PEDV3

PEDV4

PEDV5

PEDV6

PEDV7

PEDV8

PEDV9
PEDV10
PEDV11
PEDV12

5-cgcaatggtacc ATCGATGTTAACAAAACACTT-3
5-GAGCTCGCTTGCGGCCGCTCCTCCACTCTGGGATGTCTT-3
5-TAGGTACAGTGGATCCTATACGTTTT-3
5-TAAGCAGTGGAGGCCTTCACACAGAG-3
5-CTCTGTGTGAAGGCCTCCACTGCTTA-3
5-CCTGACCAGAATCGATGTAGCTGAGA-3
5-TCTCAGCTACATCGATTCTGGTCAGG-3
5-TTTTGTTAACATCGATGTAATCTGGG-3
5-gtacagGGCGCCACTTAAAAAGATTTTCTATCTACG-3
5-GAACATCAATACGCGTGTAACGATGA-3
5-TCATCGTTACACGCGTATTGATGTTC-3
5-CTCAGGCCTAAAACGTATAGGATCCACTGTACCTA-3
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L2, f150ng®BACIZXF LT, ENVET
1 : 3 ®PEDV @ i {5 T Wr i % T4 ligase
(TAKARA) ZJHWT, 16CTO/NTRIE%T-
2o TDK, ¥ ) —VIERICTRAITEZ Y
Br&, 30ulo 2 ¥ ¥F ~ bt IVNEB1Obeta (NEB)
FHOWTILZ baRL— 3 YISO SRR
2T o72

Il 7 baRb—=2 32, 0lmm¥Fy vy 7D
F 2~y b (Nepagene) ZHWwT, 1700V D45
fF xRl —%— (Roche) MW iro7a,

2.3 Red/ETIZ X 2 HIFI##H 2

PEDV @ &8z ¥- W i % il R 3% TBACIZ 3
AT 5O KHEZ KL, Red/ET Recombination
System (GENE BRIDGES) # MW T4i-720 7
O b a—ViZhEy, A L7250 A oA
FEH 2oL 7 ¥ a v~ —H—#EF%PCR
WX D BEIE L, Red/ETIC & 0 HIFALHE 2 SOG %
fio7z0 WIZ, MALIZVHORSIZ, 5045
DA FELS % FFO I 2 PCRICTHTEL, L2
Yarv—h—LiE&HEbL L), Red/ETIC
CHRIFIALR 2 PG % 47 5 720

2.4 Inverse PCRIZ & 23 IERHIH] D55

BB AHE SN TWLCVTTTRRE R B
ik, 4 ¥ —APCR#EIC X % mutagenesis kit
(TOYOBO) ZHWTTF =% —~R—2ICHE S h
TWABIERINC 2 5 X ) IBEET- 72

2.5 HERE ORfERE

3L % o ff 32 1%, Big Dye v1.1 (Life
technologies) % i\, ABI PRISM 3100!2 T
WAERH D PE 2 AT > 720

2.6 BAC#% H\WW/2PEDV cDNAZ 1 — > D1

BLFE

$9, BACICPEDVOEMEFHH ZIHAT 512
#7219, BACIZ, Sfol, Mlul, BamHI, Stul, Clal
DO REEFEY A b &3l A LpBAC_PEDV_MCS#%
TEBLL 720 #7202 U 7= i BREE 3R o BE 511

BigDye v1.1% H W CHi LR % fERE L 72,

WIZ, PEDVD2722135 37> 52803332k % T%
ANL#EETE (Eurofine) 2L DALz, &
W L 72 N LR F A RS & PEDV 0243653 5
052722235 B D4 2 PEDV 1 2 PEDV2 O 7
FA =% HWTPCR% 1T\, Lid ®BAC
(pPBAC_PEDV_MCS) Tl AAT Z & TH I
pBAC_PEDV_MCS 1 #/E# L 7=,

W2 (1 FHOWR), PEDVOD124933E 555
163533 3L # PEDV 3 £ PEDV 4 ®primer & H \»
CHIIE L 13 ®pBAC_PEDV_MCS 1 {=BamHI &
Stul D BREESRE % W T A L, pBAC_PEDV_
1E&Ll7,

WIZ (2FHOW ), PEDVD163285i2E75 5
2089315 75 # PEDV 5 £ PEDV 6 ®primer = H \»
TR L Lo pBAC_PEDV_ 1 1ZStul & Clal®
HIBREE 2= W CTiiA L, pBAC_PEDV_1 + 2
L7

K2 (4FHOWF), PEDV®20868%i%:7% &
2437935 3% # PEDV 7 &£ PEDV 8 ®primer %= H \»
THE L LRt ®pBAC_PEDV_1 + 2 {ZClalo il
REgFEx HWTHAL, pBAC_PEDV_1 + 2 +
4+ L7,

W2 (5F B oW h), PEDVO 1 D5
632743 % PEDV 9 & PEDV10® primer % F V2T
R L LRCopBAC_PEDV_1 + 2 + 4 (ZSfol &
MIuIDHIREEZE 2 WA L, pBAC_PEDV_
1+2+4+5&L7%

WIZ (6 FHOWR), PEDV®D68023E A &
12518% 2% % PEDV11 & PEDV12 ® primer % i \»
THE L LR dpBAC_PEDV_1 +2 + 4 + 512
Miul & Stul D I BREE S 2= v TiiA L, pBAC_
PEDV_1+2+4+5+6&L7

KIZ, PEDVOCDNAD 5 K4 b A AT
TANADTTE—F — R IR R R
SHEEFNOM M2 LIRS 2> EG5bE 5
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Sfol Miul BamHlI Stul

PEDVS | PEDV6 ; PEDV1

Clal Clal Rsrll

PEDV3 ; A(25)

pCMV

pBAC PEDV-FL

Fig. 1 Strategy to assemble the PEDV infectious clone

Six DNA fragment, generated by using PCR, were sequentially cloned into the plasmid pBelobac 11 to generate
the PEDV infectious clone (pBAC PEDV-FL). Relevant restriction sites, pPCMV promoter (pCMV), HDV ribozyme
(Rz), BGH termination and polyadenylation sequence (BGH) are shown.

72812, Red/ET recombination system% f 7z,

7B, Fig.1 TxR$ 3WH HIX, GenBankiZ#k
HEINTWBHEH] (Genebank, 727t v ¥ g~
Fr P AF353511L1) L R_LLEHTH -7z £
?D 7%, mutagenesis kit (TOYOBO) #=HwT,
s SN TV AHCVTTTIRIC—3 T A IR ILESIC 2
5 E)ITBEEITo 72,

%2 (3% H oW ) %, Red/ET
recombination system# JIWWC, 4 &FH D THIC
HALZ.

3. BREEE

4:Ji], Bacterial Artificial Chromosome (BAC)
VT, KR THREY 4 VA (PEDV) @
CVTITHRZ tic, M7 0 — ¥ OfgE 2z KA
7o BYME 2 v — V1%, PEDVOSE 2 ECDNAD 5’
KIIZHA S ATTIAL VAD T O E— 5 —hL
Fl, 2L T, 3'KuICBGHOKR) AL 7+ L%
ATHI LT, BEMBANTYS M2 T4
VADTTE—Y —0bEERDPEDVOMRNA
MWEAEEIN L, E51Z, PEDVOCDNA® 3 i
WCDHIIFE7 £ VA DY) RH A ARLHI %I AT 5
LT, BHIEDOR) AR EFOTANAD
mRNAAEZMIBNTHEAIND X9 ITHESEL
72

Fig. 1 12773 X 9 IZPEDV O W ER O il BREE AL
% T, PEDVO%ZEEDDNA% 6 D DWT
K237z ZD%, PEDVOZNZENDcDNA
Wr B % Table 1 ®primer % f\» TPCRIZ & » T4
IE L, WIREEE &ligase? VT, BACIZIETE I
HAIAATZ,

Z D%k, A L7PEDV®OcDNAR T O3EILE
W&y —2 2y X DR L 720

GBI ZCVTTTHRERE D > TV iZBWwT
I3, 7—4%—~—2Z (Genebank, 77ty 3
K5  AF35635111) ICHEBEENTWwWL 0k
DT DR FERCHN 35 7 5 T 7z,

9, 3L®IZ, SHEETLORF3HEETD
BHCS2MRIE DO RIBHRD Sz TORBITLD
ORF 3 BIZFRBITE R B D720,
PCR%Z W CRIA#IR Z B L 720

K, MFHOWEHANSC2 S T, 72% H oMk
DANKIE, 89 H D 592% H DIFITTCCHAK
8, 221567 H O3fIEARCH 6 T, 233237 H 0¥
EBGCH A, 24461F HOMEENA» S C,
269407 H DIEIEAC O TNEE Db > Tz,

LR RIEIZE L TlE, PEDVOCDNA% 7
U—= Y ZHIRBELAEDD, HDVIE, 4Shfi
AL A NVAA Ny 2125 Tl o RN
CTWwWeop, SHBE Z#ED TEaRDOcDNA

inverse
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70— el 2 UNENH D L5 h o7,
4, PEDV®O5E4EcDNA%BACICIiAT %
ZENTE. LALEAS, LRoREAFED
Sh7:720, BAE, Red/ETIC & 5 HIFEMEZ v
AT A HWT, RIBEBOBEHEZIT> T,
Lth, BEMSE T, pBAC_PEDV_FL7% 538
JIZEA L TR 7 A VADEEZFT) FET
Hbo

L, HW7zBACIC X a0 F 74 Vv ADRK
JelEcDNADIER B, —B, BACIZIEA L7
%, BEFOLERRZENRDONT, FEHITEK
FELTaaF 74V ADDNAZRIETE %)k
THY, Red/ETOMFMIR ¥ AT 4 EAAE
bbb LT, FHICHMEICGFPR & DI RER
TEEEOLFIIFEATE L Z LW TE %,

4. 8 8

auF A NVAIZ, #BIETST /AL LTRNA
ZHEL, e’ BIUEPWIIBWTEELRY A VA
JRYSETH D, 2T F 74V A1X, RNAY AV
ZADHTIREOBB X Z300008EL%2FH3 5L~
NU—=TIA VA THb, IUF T4 IVADEIA
TR, TORERWAYEMET, TLRLN

TN—=TDHRTHEIL T 5b KA FHED
JEIN ™ 4 v A Td HPEDVDIEY:IIHEERICK
EREHEEE 7256 F, TOPEDVOMIE T
VER%ZTE$ 52 L1, PEDVO ™ A )L A4
BB LOHEZIET 5 ) Z TUELRERTH S,
4la], $& % 13 Bacterial Artificial Chromosome
(BAC) ¥ 27 A% M\wT, PEDVOCV77TH®
EEZBACICIHFATAZ LN TE, 41,
DPEDVO &G 7 1 — » L Red/ETIZ & 2 Hi[H
MIRZICED, EEOERZIMRIZEFRPEDVO
P 7: & NICGFPR KO F{HEL R— ¥ — G T %
AT HLA—%—PEDVOEREZLTH Z L2k
D, PEDVOBRHELDR ) —= vy FB LD
7o F VERMOBIIELO L B D,

X Wk

1) Yount, B, Curtis, K. M,, Fritz, E. A, Hensley, L. E.,
Jahrling, P. B, Prentice, E., Denison, MR., Geisbert, T.
W., Baric, R. S., Proc Natl Acad Sci USA, 100 (22),
12995~13000, 2003.

2) Almazan, F. Dediego, M. L., Galan, C., Escors, D.,
Alvarez, E., Ortego, J., Sola, I, Zuniga, S., Alonso, S.,
Moreno, J. L., Nogales, A., Capiscol, C., Enjuanes, L.,
J Virolo, 80 (21), 10900~109006.

3) Chunhua Li, Zhen Li, Yong Zou, Oliver Wicht,
Frank ] M van Kuppeveld, Peter ] M Rottier,
Berend Jan Bosch, PLos one, 8, ¢6997, 2013.
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Prediction technique of parturition by IR depth sensor in beef cattle

AN S N ) I R ®
(RIS B

Daisuke Kohari and Tsuyoshi Okayama

(Colloge of Agriculture, Ibaraki university)

Prediction of parturition time in breeding cattle using some predictive instruments is
helpful for breeding support. Although many sensors put on an animal’'s body can facilitate
prediction of their parturition from changes of some pre-parturition behaviour, a more direct
and non-invasive sensing method was formulated using IR depth-sensor cameras. This study
clarified the sensing accuracy of IR depth sensor camera systems for assessing the pre-
parturition behaviour of breeding cattle. Eight cattle delivered between May and November
2014 to the Field Science Center of Ibaraki University were used as subject animals. Two video
cameras and an IR depth-sensor camera were placed at the calving pen. The authors observed
four 24-h periods of pre-parturition behaviour such as posture change (standing, lying down),
circling, tail lifting, and turning the head to the abdomen. The frequencies and percentages of
these behaviours were calculated from the video observation data. Furthermore, these data
from video and IR depth-sensor camera were compared and were used to calculate
concordance rates. Data were analyzed using software (R ver. 3.1.2; The R Foundation for
Statistical Computing). The posture change frequency and the percentage of walking were
increased 6 h before calving. Tail lifting was increased 5 h before calving. Turning the head to
the abdomen was increased 3 h before calving. Posture, circling and turning the head to the
abdomen concordance rates were 90-100%. However, that of tail lifting decreased during 4 h
before calving because their condition exhibited some differences. These results demonstrate
that the IR depth-sensor camera had high accuracy for detection of pre-parturition behaviour

of cattle. Detection of tail lifting requires more definition to discriminate their conditions..

RPERIZEY, WATAEHTA L DR

WAL E G TE 720 LA LTPPREHOHKE R

1914E DR Dl A F AL LR, A3 E O K7 WX oTiE, BBAELCEWEZITTISORS
AREIZ BT, BRI SCHER L O R B O 1Y EOHEDH B L H I, EE, HAOWLHEE
H L ZNZMORBOAFERE G D E 7 & O DHBRRIE, —BRL BN O2H 5, MR T,

1.B ®
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HOTTH 2 BERFEANINL, BEAISHELLRER D
D—@EIESTBY, ZORMILLEALTY
Bo —HT, 1FH720 OFZETBUIE 2 B L
TWbIehn, ThebOEPEOR BRI
1, SRR ORI U CBUED B AR L
D0, THE TUL IR OR® 5 B HATK
DOENTWDEEWZ D, 1HDZ) OEEHAD
HOWRGOEEIZBWTIE, 20 LT
DIEFEP O R A FEDLARU R THDH, ZD
T R OFIUE, T AEEICBIT A KE
GRED—D 25TV b, FRIZHT-R MR 2
EARAAATRE R DN, FiHhTEH
DHIRIE B &I 2 TEIF OBIEICA % i
LVENRH L, LhL, SBIEILTLLTPELS
DIZATbNAE Ty —ZXEH ) THRL, FHEIZH
oo THEELRTNER S 2w 2 L RFEBIH
MiaE -7-L LThH, ADVERT > -KEICHE
HIELEL, BFRIZESTIIEFEICHNIKRE
WL o TWwWd, T LTHIRD X 9 RS
DEEALIMA T, 1 A&7 ) OfFEEE DN
1, SEHEBICE S TESRAME LS T
BY, BEISIRIATRE ZLMETHL &%
AbNb,

Z 2 TARIZETIE, ARSI AR AL AN HE A
TWDRABIEE L —H %5 (IR depth
sensor camera) & \»9 3WICIHEMZI Y K H
ED R Y — A A SR L, SRt
SR & U 71 5 20 BkG BE O 43 W7 BT O Fife 37
DIzDDOWIEERAT > 120 T O RTMOFREEE L
T, TNETIZHHBRERNIZ BT 2555 O
ZAbR R LB O MBLY, RO G E)
wOHM, B0 BEOELE EHMS T
BY, HERIE 1 BTREIAORIRBIZERZ NS &5
WFB72001 v —HEPERICRELTE=S
VYIS AFENEZLNTE 2, LaL, KA
AEH WA LT 2 RIMRRE Y v — X 5

TIE, B O LARRY 7 AR B D FERE I ZEAL R0 73 e iy
B DM R ITEIOZ LE ) TV Z 4 A TE
s E L CHBEIRZ 2 2 L ETH S, Sl
E, FTHRE LD 5MEATEO%RE EE= 5 Y
Y7L, MATENS OFRIRRE YV —12 &
VTS L W

2. /7 &

2.1 MR &Rk

TR TIEKFNIE 7 4 — IV B A4 =0 Z8FE
et v & — 034 Tiio 72, kL, BEM
MG 8 THT, /AP EH D 1 ~ 2 H M8
HWEH LTV MR A 5 BAT40m, TE3.0m
OHMEICBEIL, FACH L BEIE1IH L
BII6KEIZHEE - 770 b a— A L—2 - e
K A L7,

2.2 AR L 7o bRy b B i
RWEFECHEH L 72 RIVRIRE Y v = 2 5
(DL TFHEEL ¥ ¥ —) 13 ASUSH # o Xtion PRO
LIVET® » 720 REEL Y F—1%, FITHRIMR
RIS L IRE L Y —D 20085, |
G S R ORI L — 5 — % —FRIC IS L
REEY v — 2 T CHREHHPEN O & KR 55
HDEARZEFZARD Z DD, WO 3 KICTHEH
ZHBLDTHD. LD - T, HEL Y F—13,
AR L % D5 R HPANICINE 5 X912,
RS @ E35mDOMEICHBE L. $7—%
DT DOIZES — A AN ) — SV a v
(U24A-PX3210R, ASUSH:-#) #% ki L7z, &
SICEATHOWIRBIL I, 5i5E DR 528
mONHENZD B EHORITHRIRER A 2 5
(S643TDN, #A &7 A 7 — MR, DUFKGH
HAT) b 2REE L.

2.3 SYUREIATEY O SN & Bi5E )k

WL A 5 EPRIE v — 2 X AEkIIE, 5k
FEH O 1AM A SR Lz, B 251X
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07 L—4/8T, WELy—-1F17L—2/
S5 CHEM L7z, Sk L7 =5 D9 b, S
24WE M 53 2 FRAT IS V720 A AT T =538y a
YOFEFEY 7 T, WEL VY —T =513
ProcessingZ il L C, REHEREZ T — A7 —
Vi e UTHERL, Bl8E2fro7z, AEHHE X
SN T oL (LAL - ARBL), Talds (47
W N el 3 5 478)), R, JEilh Bz
JEERNC I BATEY) D 4EHE L, B AT
TIRZENENORM - & TRH %2, RER - H—
TIXERI R L RATE O F MO A 1 % 5odk L 720

2.4 HEEHENT

WL U — B XU A X T2 X 55 1HT24
RO BATEI IS D7 — 13 1 B & & 28R
7oo kB, WEHEEALEDE, JEMN 1 RHH2D
OB, RBEFICOVWTIX 1ERSH-0 Ol
BEGE LTHIL L, FRREL VI — oM
FEIERERD 720, RIEE v — LWL A STl )
THWELTE MR OVT, 5BITEDfTHO
Fhti - AEMERLERL, 1HH I E IR0 —3%
RefM L7z, 7— 7MIZIZR (version3.1.2)
2L 720

3. BREEE

3.1 ZMRETIC B B BT 2L

LHACOBEIL, W24~ 7 KRGS AT T
13, Ol A5.5~14.50] 7 h OFIPH & R L7225,
Miedema 5 (2011)% %, Jensen (2012)" & [
BRIZ, 2300 6 RERIHTAS L 2> S 08 2 ISP RAE O 15
BHE SN L ® 7 (Median : 1851 h,
Mean : 2391, h). F7z, 3EEHIHTICIE—EK
T L72%% (Median : 205/, h, Mean : 36.31
/h), 2BFMRNICH RS L, SUHMPG6HETI]
B 5 DL RPN ET B L) ko7
(Median : 628 /" h, Mean : 7701/ h), 1
BIHNCIE TR TOMAET 9 I EOBEELH A

Hh7z (Median : 1308, h, Mean : 129181, h ),
CDOEHZ, ATHRARE 2L, FFZHE
IR S8 2 & vwo 2RI L, EEE
YH=THAMLRT VLD LEZ bRz,

=75, DBIERHHEEE, Jrdh ST E Tldi3 & A
ERONhodens, 3EREMENIHRAET 1 E~
h (Mean : O, h), 2WKMHTIZ25Mk, h
(Mean : 08181 h) &¥4INL 72, SRR R
it v 7 —o#E> TiE, KRR SVHEiNS
I0HELLER SN EDZ L TH oS, REH
T, HiELAHEIAR SN 0D, Zoftiizbd
MTHY, FEEEL L CIIEEICTIMD 2 LI DH
5b0LEZ BN,

JEZTEIGIZ, W24~ 6 WEH w3 JufiE0.7
~48% DR TIZIT—FEIZHR L7124, Tk,
5 R HT 2 5 B L 4% (Median : 6.9 %,
Mean : 252%), 3WEMETICIZ TP 6T, 1
R DR ZE T E 4 1250% % 8 2 (Median -
725%, Mean : 675%), 2 WRIATIZI1d 8 S 7
UH (Median : 100%, Mean : 94.8%) TI100%,
1M AT R CTOMETI0% & % - 7z
(Median : 100%, Mean : 100%). 7z, JB%F
HEIF20~40% L 127 B & ik TR FE
HINTBY, IhEMAdTsZeicky, <
T2MR PN A B 5 2 3 FITE BT
HEPEDSE 2 b7z,

JE HUSEE 1, 5 IRT24~ 4 BRI RT O Ll 155
~185, h LffKIC L > TRE S R 572, 3
R AT O H YL 13205001 h, 2 IR A1 26.5 0]
S h, TRERIENZ34m h iZ¥m L7z, LA LA
— DU AL & 55 = U3 AP o0 7213 3 REH] T
36/, 2 KERIFETC135M, 1 RERIHETIEZ30.5M & K
&<, W ZRBINME A532D 55 D15 1 I
BRI S5V 5 THh o 72, Jensen (2012) 1,
i 2 ERIRT 2 ST T B LW LT\ b 25,
AL RS, ZOTEEATIIZR Mo &
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DERD S W 2 LR L E 2 bz,

3.2 FAMRIREE Y V¥ —12 X 2 5 Wi T8 o

B

FEOBIEDRTREEREZEICLY, —HoRE
X o —7— 5 ORFHI R L 72720, 7—%
PPNz DIE 3TDATH > 720 ZTNENDITHE)
IZDWT, BEBLA 2 T LIREY V4 —I12 X 0%
7= O 1 KBz O—FezHH LRk
BHIALTI9.7%, [HEETIT7%, JEHIZ>WT
13934% & RRED H0S, TNENILEE RS
JETHTERIAMIMTETVA I LD S E 572,
—7, BFEIFIZOWTIX, 54 ~ 2 BERIATIC
—HEDH L AR L7zo HRIC 2 BHTH I 4 Y
Hil2150% £471%, & 9 1 BIE5 %k 3 KR Hi 1S
243%, 2WFRIRAGIC150% F TIRT L7ze Z0H
HE LT, —2EhENNRL R LREREL
YH—oggfiEM T LE s T2l b
IO HEPREL V= TH L2 255
BLCWiEEZ oM, TNIEEL Y —D
0] 7 K258 TS & B 3REE £ o — DR FE ot
NOTFHIZLZbDTH Y, HoglBEokcsy
BUHETREE Z 2 bz —h, BT —F K
B EBILCHER LT, 582 ~ 4 BT
D—FHHEIF30~40% TH -7z TORKEE LT
X, BORBIZLD, BBRIFLEHAMTE dol
CEBHEBLTW I DEE LN, T, HE
MR E—PKROHTTE SN BOMF TR
DU A SEER T BRI, RARIBOZ 8
INEWTDD, BT — AT — VGO ATIES
CHIBITE COledorze BT R 3 ~ 4 FEH
H2ROWELIENE L, TIhLE—WAKET
X, CORDOIRENE,P-/2720, ZoRHO—
BEMIET L2EEZ 5N,

L2 LEHE, mAORE LTREL Y —
DATE 7 — Z WHFRRL 2 MR T 572012, HLE
THEEHREZ D EIMER L7z 7 — 27 — )Vl

ZHHETHI LD DL O—FKERZTTH
D, AKOFIRTHBHEEY > ¥ — 0 3R
FHOE»PLERTVRVE W) HEL H 5
720 FRICROZ FIRRBICIIM 4 ZER D D, H
I TRPLELE Z SN, ThIEARK
SWICTEMRE R REL v —DBEFTHTH 5,
B, #MATEIRN O 0HEEL v —TE S5
72 3WITIHHIZHD OB KRR T 7T 2D
HELZRATEY, SHRENETIhDORO% LIKE
DIEFMEADLETHENITH I LICLD, BT
BOBRAKEOE LA L & & d1Z, L)k
BERATEP IR O R TE L DD EEZ T,

4. E 8

A TIE, 3KICHEMREHRD T EHTEDHhR
MREREE & = 2 & VAo JERIRIG
ST OMEE BigE LT, FilliaEEs %
2 HIZE O 53 I B 2405 [ O 478l KL D HE 52 & AR
WL Y — 2 X 2 2 HATE) S DORLERAEEE
DWTORER AR, 4, G5B T8) &
L7288 LB L ORETICOVW T, 415 ~
6MERIRIIC R % L, ThFTLHRTRELLA
T5IZENH, SRERIRNERTHER) % Tl
e beEz 0N —F, Wz il
DWW, MBUREN D o720, kR
BRLNT, FHEBHEICELOLWEEZ LR
720 7z, TREATENE LML, Wldx, ik
TENE, TN S RIREREE & ¥ — 12 X M
LIRS o 7288, BRETFIZO W T
LEFOEAE L DX AH2DITITE O %5 TR
VETHDLEEZ BN,

X

1) /NBFZE, IR, RS, BEE AN
Faxis, 37, 311~312, 1991.

2) WEEF, NG, FRECR, SR =, ORI,
13, 13~18, 1982.
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Alister, M. 1. Applied Animal Behaviour Science, 5 https://ssl.pref.shimane.lg.jp/industry/norin/
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Study on risk analysis of porcine epidemic diarrhea

Mo [/ GK S

(R IR K2 R 540

Satoshi Sekiguchi and Junzo Norimine

(Faculty of Agriculture, University of Miyazaki)

The porcine epidemic diarrhea (PED) virus, a member of the Coronaviridae family, causes
acute diarrhea and dehydration in pigs, and it was first identified in Europe in 1971. PED has
widely spread in many Asian countries from 2012 and caused economic loss due to high
morbidity and mortality in neonatal piglets. In Japan, PED cases were usually detected with
syndromic surveillance based on clinical signs and symptoms. Syndromic surveillance system
can rapidly detect disease outbreaks, but not detect subclinically infected animals. In contrast,
active serosurvey at slaughterhouse enables to detect both infected animals showing clinical
signs and subclinically infected animals of infected farms. Additionally, systematic survey at
slaughterhouse is very useful in terms of collecting samples, biosecurity and animal welfare.
Thus, the aim of this study was to perform active serosurvey to detect infected animals, and to
differentiate free farms and infected farms at slaughterhouse. Blood samples of growing-
finishing pig were collected at the slaughterhouse in Kyushu area from March 2014 to July
2014. Blood samples were collected from 13 case farms and 95 non-case farms. Seropositive
animals were detected in all case farms (100%), and in 15 out of 95 non-case farms (15.8%).
This study showed evidence for the existence of subclinical infection with PED virus in non-
case farms. In addition, all case farms had infected animals showing positive results with
neutralization test. These results indicate active serosurvey system at slaughterhouse is more
sensitive than syndromic surveillance system and useful to detect infected farms. To
differentiate susceptible farms and infected farms is very important for control measures,
especially in prevention of cross-contamination and epidemiological analysis. The data obtained
from this study is fed back to livestock hygiene service center and meat inspection center to

utilize for effective preventive measures against PED outbreak.

WX BRO T2 £ L § 5 SVEEGDET, Tl
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TREDHREINL R EVELRNE 2R E R
TBHT, LLARIMEL TS, HAEI0HIC
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B dr & RGBT T A IV ADMR AT B W RENE %
AELTWDS, THICHL, EROFMIZEDL S
TIRTOFENL RS SKE T > 5 A28
LA 2hE (BB —~472) T
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T ThL, WMEX R LMESEWHO TS
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B RO [ENRFFENE IR0 A 8 s 2
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3. BREEE

HRAERBRORE R, AR S - BSIT AR
B T25% (9/36), Bl T264% (19/72) T
Hotz (Tablel ), ZDHH, AW TOIEFAE
BB 5 BERIZ10% (3/30), BHUKTO

Table 1 Results of neutralization test for PED virus
infection in case and non-case farms in area A and

B
Number  Number
Total "
) f of Positive
Area  Status nfufnber positive  negative rate
Of farms farms farms

Case 6 6 0 100.0%
Non-

A case 30 3 23 10.0%
Total 36 9 23 25.0%
Case 7 7 0 100.0%
Non-

B case 65 12 53 185%
Total 72 19 53 26.4%

%

80 A !

60 -

40 -

20 ~

0 T T
Case Non-case

Fig. 1 Percentage of positive animals for neutralization
test in case and non-case farms. There is not a
significant difference between case and non-case
farms

IEFEERYIC BT B TE=12185% (12/65) T
Hotze TOREDNS, WHBIZBWTIETA R
B ORISR RIS L T b Z &0
Lk ol FERGIZOWTIIMHERE 3
RTCO R THYEDTRD SNz BRI BW
ThitEZ R LA o# G E%ERY TFY
46.7% =025, FEFEAFEY;TI933.3% £0.30°T,

MEMICB T2 EELRETIRObN o7
(Fig.1)o 2D Z ki, PEDY AV AIZEY L 72
B CIUEROF D ST, 74 IV ADTHEN
TEHFLTWDL I LEZERL TS, F AR
B D B A 13 8 2R B3 1 ok 0 &SR A3 P39 T 4.3
£697, FEFEAE RS IR O BEGR T3 T25 =
1.00C, WHICHBELREIROLN o7z, K
WFZE I RIERER 12 X 2 IS 21 e A2 & - C
BRYEOFMEZZBWILTBY, 74 IV AHEKOLT
FEEAHTLHHDTIEI RV, ZDDIEG) X2
ZHEBEICEHET 5 2 & 138 LV, Pukifioks
EhD, AR & ARG R ORG) A Y
IR L EZ SNz, Lo T, YR I
GRS A WM SRR 5 L, AR

FHICHETHLLEDNS,

BIEPED A 135 O T 58 35 Wi (213 324 2 T v
72PCRIC & 2 #EIETHRELHCHN TV D, L
Lad 5, FTH~D T 4V 2P I3 72
b, Ffi % W 72PCRIC X % 5 M oM &
ERETELHDTIE RV, 2 TAIFZETIZ
HFTERBRIC & & G =M & W CR G A 1%
W L7z, HREBEEZ HwihiE, PEDY A L
AT IR RPUAS N T &, BRS04 k% 1k
MRS 2 L T& %, PEDY 7 F Vi3 Hk
KIS 2 72O EE R &2 AN R L § 55O
P RANNIHE DR, T2, BB TH W
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TEMM L7722 L DARMEOIFMTH S, LEH,T
19 RELFIEIL, BEOBRYLGOME KR — 72
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Prediction of genomic breeding values for meat color defined by

myoglobin content in longissimus muscle of Japanese Black cattle
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Mizuho Yamasaki, Kazushi Tomizu, Sachio Kouno, Toshio Watanabe™ and Yoshikazu Sugimoto

* %

(Hiroshima Prefectural Technology Research Institute, Livestock Research Center,

*National Livestock Breeding Center, **Shirakawa Institute of Animal Genetics)

The color of Japanese Black cattle beef influences desirability to consumers. However,
breeding for this purpose has barely advanced. In Japan, beef color is evaluated using the beef
color standard number (BCS No.) established by the Japan Meat Grading Association.
However, BCS No. is a trait which is not a continuous value but an ordered categorical data
ranging from No. 1 to 7. This trait is unsuitable for genomic analysis because it is evaluated
subjectively based on visual inspection and tends to be classified to only three categories
(No.3-5). In addition, no genetic locus has been reported to be associated with beef color so
far. In the present study, we attempted to estimate genomic breeding values of the myoglobin
(Mb) content, a major component of meat pigmentation using genome-wide SNP array data.

Mb content in the fat-free dry matter of longissimus muscles from 768 Japanese Black
steers were determined, and SNPs were genotyped with the Illumina BovineLD or the
GeneSeek SuperLD SNP arrays. The Mb content increased as the BCS number increased. The
heritability of Mb content was estimated to be 043, which is higher than 0.29, the estimated
heritability of the beef marbling standard (BMS) score, suggesting that Mb content may be
used as a novel indicator for genetic improvement of beef color trait.

The genomic breeding values estimated with SNP data were strongly correlated with
breeding values estimated with pedigree information (r=0.79). In the present study, the
accuracies of both breeding values were low because of the small number of myoglobin content
records. In the future, it is important to improve the accuracy of breeding value estimation for
purpose of the breeding of Mb content trait. For further investigation, collection of more SNP

data and Mb content records is needed.

FRELSEAL, MEEE»SOUHELLRE
WS ZFOF MR BIZHEA TV, FAETIZ,
HEMAFRICBWTAGBIZNEE S O ETE) W DOFgE L LT, HARRKMGEDED

B ®
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% [BCS No. (Beef Color Standard Number) |
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N T2, EAE, &% 7% SNP (Single
HHwsFHTE S &
IRV, 7 BRI HSNPOERE L
TIRTOBIANERZFIT 5 L OIREITIED
<, [77 25/ OoW%EsEd Sh, 2o
MAEF S TW5, 7 AFRM ORI,
MAETEHR TIZEMMTE RhoicE 1) VO
NEZFHETE 52 &%, SNPHE#RAE S UL
THETEWRD 2 AR OBBECiHMlicE 5 2 L5
BHBYe Bk TIIT OB R BT
Bz hikL, URBEEEZRO L7207 ) LF
FATI I & 0 BT 2 FENORBELSHEATS
D, BEMEFICBWTHEMEEES Tn
b0

BAIFIINFTIC, WOBEDOEERSTH S
IF vy (Mb) OF®ED, FHROWGEE
HTHERTHY, BCSNo.k bHEAHLZ L
ZHLPIZLTWS Y, BEAMEIZB W THEK
DFHEEIECTH LW 6 TWE (B ER, T—2A
BIERE, NTE, R TRIEE, &8k E
BMSH#efil) DISNoFi 7z 25l E 2 8%, 7
J WERAGC & )RS R A L, HE
AFREAAHTO 5% 225010 - mA I L
WRECHMTZ2DDEEZ B, o TARIIRET
X, BCS No.l2fkb o> TMba®EZ W OHF 727
FMEFREE L L, 7 A oMo L
LHREAMC & B BRI RE T Al % A 72,
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2.4 SNP#RMEE, &/ AEHEMEH
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Fig. 1 Distribution of Mb content in the fat-free dry matter of longissimus muscles by BCS No.

A total of 768 Japanese Black steers were examined.

Means of Mb content were 225 (No. 3) , 26,5 (No. 4), and 29.7 (No5).

Table 1 Genetic (Vg) and residual (Ve) variance and heribility * standard deviation (h?) estimated for Mb content,
carcass weight (CW), longissimus muscle areas (LMA), rib thickness (RT), subcutaneous fat thickness (SFT),
yield estimates (YE), and beef marbling scores (BMS) using G-BLUP and BLUP

G-BLUP BLUP

Trait Vg Ve h2 =SE Vg Ve h2+SE
Mb content 12.65 17.10 043+0.08 6.32 1143 0.36+0.11
CW 1658.21 1117.38 0.60+0.08 980.75 1376.82 042+0.02
LMA 26.20 3243 0.45+0.08 3045 33.65 048 +0.02
RT 0.24 0.39 0.37+0.08 0.26 0.55 0.32+0.02
SFT 0.28 042 040+0.08 0.38 0.34 0.52+0.02
YE 0.38 0.95 048+0.08 111 0.89 0.55+0.02
BMSNo. 0.06 015 0.29+0.08 0.23 0.25 049 +0.02
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g) Ol = FEHEIR 2672+ 472, FKAHIE
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D029 X 180495 1 — Z IR 00.608 X 107042
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Nb,
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HE S N7z (Fig.2B)o D REMFE WV &g S
N 72SNPIX 1 FF Gtk E155.7MbRHEICAFEAE L,
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Fig. 2 (A) Effects of SNP substitutions and variance explained by SNP for Mb content estimated by the BayesB
method

A total of 33,800 SNPs of 739 Japanese Black steers were used.

(B) Variance explained by SNP for each chromosome
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y = 0.6907x - 0.0554
R? = 0.6249

»

r=0.79

dnig

»

G-BLUP

Fig. 3 Scatter plot of breeding values calculated using G-BLUP (genomic breeding values) and BLUP (true breeding

values) for Mb content

Genomic and true breeding values were estimated in 36 Japanese Black bulls.

Table 2 Correlation coefficient (r) between genomic breeding values and true breeding values
Accuracy of genomic breeding values and true breeding values

G-BLUP BLUP
Trait r
Mean Max. Min Mean Max. Min.
Mb content 0.79 0.82 0.94 0.72 0.59 0.90 0.22
CW 0.78 0.88 0.96 0.81 0.98 0.99 0.94
LMA 0.31 0.83 0.95 0.73 0.98 0.99 0.93
RT 0.37 0.80 0.93 0.69 0.98 0.99 0.92
SFT 0.34 0.81 0.94 0.71 097 0.99 094
YE 0.37 0.84 0.95 0.75 0.98 0.99 094
BMS No. 0.76 0.76 092 0.64 0.98 0.99 094
T 550030832, FH-E (EMMMBESHIC  SAAET 2, ZORIETEEIROECSNPIFHR
i 2 SNPASHM§ 5 0o E 7) 120062T  HEhzehol,

BHo72e ZOSNPIZAMIEND ¥ 7 F MRS
3%V v EE Y W B % T H % phospholipase
C-like 2 BI5 T FITHFIET %0 RIZEIRDE W &
e S M-SNPIE, 1 FHefaufk E21.9MbAf I
fEIEL, 7Y IVERELRIL - 044mg/100 g,

SNP S 9 % 4#1120.089, 2F5-38130.007TH -
720 %B, Mb# s 113 5 FYetfk L742Mb K

3.4 7 NEHMiE

WHREZ P Mb & EIZ BT, A LT
(2 & 2 BRI & 5 o E AR O A B AR B
079t E\WAHBIZ /R L7z (Fig. 3, Table2). W
6 HEIZ BT 5 HBAREIE, BAERE078, 1—
ABTHAR03L, N FZ)E037, BT HEIIE034, %
R 2EHENHO.37, BMSIEHEAHOT6TH 0, IR
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Development of molecular biological method for species identification of

zoonotic nematode larvae found in meat
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Hong-Kean Ooi and Kensuke Taira

(Faculty of Veterinary Medicine, Azabu University)

The presence of zoonotic nematode larvae in meat pose a hazard to food safety, and there
is a need to clarify the species of the nematode involved, so as to provide more information for
identifying the source of contamination and origin of the infection of nematode larvae in
humans. Thus, we developed a PCR-based molecular biological method for species identification
of zoonotic nematode larvae found in meat. We developed the LAMP method for the
identification of these nematode. The target nematode larvae were Toxocara canis, the large
round worm of dogs, and Toxocara cati, the large round worm of cats. We constructed LAMP
species-specific primer sets for 7. canis and 7. cati using the nucleotide sequences for the
ITS-2 gene. We found that our primer sets were useful and specific for the identification of the
respective toxocarids. There was no cross-reaction to other ascaridoids worms, such as Ascaris
suum or Baylisascaris procyonis, in our LAMP reactions for 7. canis and T. cati, respectively.
This implies that the LAMP method we have developed can be used in the field for identifying

T. canis and T. cati larvae in the meat.
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L9, A, FFICHATE, FRBONRES
WOARZFKNE TS M5V TP ZTH
D, BREZNTD VR VA TEMNERESND L9
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2o T&72>% BOHARITBIZNFV AT
B R EFHFEL T FORGIRIC R D15 2

LIIHSNTVAEY, RYOKH - KEIIBT S
MRV A BB ROBRERINIOLEIS
AHTHZ7,

KWFZEIE, K& - REOHWICHFET L M)
FTBEICNF VA TEEBROLYROMS -
W AR EEOMEEHINET5H 0
T, £9, MFR VA ZENROMEERYDNAR
R a2 57D DLAMPEZ BT 5. KI5
2D, filig - R L ARG O 7R BURAE A
IR, ZhEEHLT, AREROZZL -
BEVRETE L L)1 h 5,

T 7

2. 7 &

2.1 % EHDNA

KW W Toxocara canis B X UM [l i Toxocara
catiDDNAFIINZIZ, HREGEY OFMED 53R
ML 70 & v 7z FEMEA SHEFR L 72 i
05%F V=Y Y CTEIR 4 MHFEER, R
T2 FTIOCTRAEL 720 F72, WAL ORRE
W OMERD -0, WK M Ascaris suumB X T
F 4 7= 8l W Baylisascaris procyonis® DNA % %
NENRIIB LY RS L, g s L
720

2.2 DNA®#hH

FNEFNROWIIH 5\ iZS M % TE Bufferl0ml
DA - 7215mEERERE 12 A, 2000rpm T 3 45 H s
L LTEEZBRE, MilliQ water 10ml% iz 72
COESER 3R R L C RPN F 72134 W & P
L7z0 TNZNoWIPF 721350 R #510~ 10018
ZIRAY —VEXRy P TLHMIBFL Y Ry Fa—
TIWZAN, N4 F~<v T vy—I0 (Nippiftt) TH
%%, QIAamp DNA Mini Kit (QIAGEN#) #
HnT, [FEOFNEHEICHE L CTHEDNAOHH %

To2e WM L7-DNAIRERT A2 ET-20C T

TRAF L 720

2.3 774 ~—ikit

LAMP#E W H W5 7 9 4 <% — & Primer
Explorer V3 (i) #Hw<, fHEoFIH
FIZHE TR L 720 B¢EHErDNADITS 2 FHisk
D5 M»re, F 34, F 24, F 1480
B 1%, B 2%, B3V 6DDMHIK
ZRHLTERL, KOHBI AV F—23- 4
kcal/mol L FIZ7 % X 9 IZ3E L7zo TmfEl
FlcB X UBlci#igT65CHifA2 (64~66T), F 2
FHIK, B 2L, F 3%, B 3% T60° CHi

% (59~61TC), V=775 4 < —1365CHif#k
(64~66C) IZFkEL7ze YL ED X HI1T3E L7
7T A4 < —"%Table 1 IZ/RL 720

2.4 LAMPiE

Loopamp DNA amplification (#WFtl) # Hw
THE O FNEEF I2H U CTrDNADITS 2 FHi % 1
gL 720 BB, 1x Reaction buffer 12.5 ul,
Bst DNA polymerase 1 ul , FIB&EBIP Y 7 4 ~—
DFNZFN40pmol, B3 EF3 794 ~—D%
NZN 5pmol, HMDNA2 ul B X OERK
(DW) T, #E25uli2%% &)L, 1
W SOIG &, R - A BUOE % 65°C T6045 [ & 47
v, 80T 2 4rM CRER 2 RIE S ¥ MBI S &
726

DNA B i 7 ¥ (3 10 £5 A H SYBR GREEN I
(Invitrogen, Taiwan) ® 1 ul Z{FEML TRIG &
W7o, BEOULOHBIZ L VR Lz, £z,
DNAMIEEW O 2 % 7 /0 — R SR % 17\,
IFYyATURA FTRELLEZ UVIA b
TR E T THOFCOA WM E MR L 720

F7:, MRMBBEBARADNAREZ N5 7291210ng
DNA (2 ulof template) %312 L CLOfR5BREA
RTH > TN L, FEROLAMPEZ1T > 720
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Table 1 Nucleotide sequences of primers for the ITS-2 loop-mediated isothermal amplification of Toxocara canis

and Toxocara cati.

Parasite Primer type Sequence (5-3) Length
T. camis F 3 TGTGATTAACGCGCAAGGTT 20
B3 GCTGCCACAACCAAACA 18
FIP (Flc+F2) CTTGGCAAGGTACGCTGTACAGGTGCATTCGGTGAGCTATG 42
BIP (Blc+B2) TCGCACAAGAAATGGCTGTCGTGGCCGTATCGTGAAGCAA 40
T. cati F3 TGCACAAGAAATCGCTGTCG 20
B3 TCAACCATTCACGCGCATT 19
FIP (Flc+F2) GCTGGAGGCCATATCGTGAAGGTTTGCTCGTGAAGAGGCG 40
BIP (Blc+B2) GCGTTGTTTGTTGTTGCTTGGCCCTTCTTCAAGCAGCCGATG 42
#t @ Toxocara cati (Genbank accession numbers:
3. BREEE

Toxocara canisB £ O Toxocara cati DF§ 519 72
rDNADITS- 2 S E LB A 2 R 5 5 72012 2
D2OT A<=ty FEEEL, ZhHeMwTh
WD Toxocara®INI M 2 F8, RIlK, BT T4
7= HOEDNAZ AW TLAMP G % 7o 72
(Table 1)o Toxocara cati® 77 4 <—+t v MIHB
WX, Toxocara catiDDNAT D AIGIEFEY D /3
YRD2%T AU — AEAIRE) TRD 5N, T
canis, A. suumB X B. procyonis TIERED LN
hotze 7z, HOGHBMMEBRTY, T, cati
DNABEIREY) O A DBWIRThrIZA 27228, T.
canis, A. suum®B X O°B. procyonis Tl T F
TEMITASN o7 (Fig.1)s Toxocara canis
DT IA<—t vy MIBWTIX, Toxocara canis®
DNATOARMEIEE OIS K32 %7 A — A
LURENCTRRD SN2, T. cati, A. suum$B L UB.
procyonis CIXFED LN L0 o720 72, 3006 - H
MR TY, T, canis® DNAYEIEEEY O A2
ket 2 5 L7225, T.cati, A suum B X OB
procyonis TIIRBDF FTEBIIALN R D72
(Fig.2)o 2% 7 /10— AEXIKE CTRO SN2
THONY FOBEERS 2 A5 E, G40
Toxocara cati B & U Toxocara canis D EEH)IZ, B

Y09493) B & U Toxocara canis (Y09489) o L%l
E—F L7z G IIH72 Toxocara canis DDNA
~ 7 )V (10ng DNA in 2 ul template) 12B1F 54
LAMP#:OM R DNARIX10fgTH > 720
Toxocaral® 0l R Trichinella)& %3 K O %y B
 MIHFELTRAZRI T En, ABILE
BYHEL LCEETH S, TN HOLHIIEED
HIXBIDSEHE L WS &, S FAEMFIE N DA
HATHHY 4h, & MIFALTHAEREZT
Toxocara)® | W O EEFE T % Toxocara canis B
& O Toxocara cati © F¢ ¥ W) DNA % #i i 5 %
LAMP 2813212 fE V. C & 72 LAMP#:E, Bst
polymerase % i 1 3~ % 72 D I MR DR A55 <,
—EDOWME TS ELZ 212L ), PCREDY;
A XD D IEMECRERE CHIEZIT) 2 &A5TE
%o F72, SYBR GREEN L2 & % Ui D2
(2 & o THj BRI DNART R o B iE AT Wy <
EDo BRENELPOMME - RETH LI &
5, LAMPEIFFICEABRA R MIEO B T,
HFRESEWEZEZ b, —), #YRLAMPY 7
A —%EITH5Z LI, BHTHRV, 4,
Trichinella spiralis & Trichinella pseudospiralis
DLAMPEEO B D A7z, TS IERAZHE
ENTWh W, 5%, Trichinella)m ¥ I % FilF
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2000 bp
1000 bp

500 bp

200 bp

Fig. 1 Specificity of Toxocara cati LAMP primer set. (A) Agarose gel electrophoresis. Lanes (M) 100 bp DNA ladder; (1)
Baylisascaris procyonis; (2) T. canis; (3) T. cati; (4) Ascaris suum; and (5) Negative control. (B) Visual detection
of LAMP products after addition of 1 ul of 1/10 dilution of SYBR Green L Positive sample (3, T. cati) turned green
while negative samples remained orange (1, B. procyonis; 2, T. canis; 4, A. suum; and 5, negative control.)

Fig. 2 Specificity of Toxocara canis LAMP primer set. (A) Agarose gel electrophoresis. Lanes (M) 100 bp DNA ladder;
(1) Baylisascaris procyonis; (2) T. canis; (3) T. cati; (4) Ascaris suum; and (5) Negative control. (B) Visual
detection of LAMP products after addition of 1 ul of 1/10 dilution of SYBR Green L Positive sample (2, T\ canis)
turned green while negative samples remained orange (1, B. procyonis; 3, T. cati; 4, A. suum; and 5, negative
control.)
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BRI T 282 794 v —%%RlIL, Ih
SEMINT HLAMPEZ AT 2 TETH 5o

% - REOMHWIZHAT 5 2 NS @7 AR R
THHPMIeFBLO MRV A TENEOLGHD
fii gy - Bl 2 3 TR A IR 2 0SB % S v
i, chEA LT, BRBEHOZL -
BMTXh5LIIChDEER D,

BAHR

4. B

BRIZH AT 2 NERIEF LRI DWW T
PCRI: & JEHE kbfh’\?ﬁiw%ﬂﬁﬁnﬂi{i@ﬁﬁ“
kA7 ThbH, LAMPHE: % K Toxocara
canis B X UMl i Toxocara cati® [ E G H L
720 R H B X O I MO TTS- 2 #8380 35 L AL
Bl & FRAF RIS A LAMPEH 79 4 < —
v bEEEIL, LAMPHEZATo728 25, KN
BB LOHERODNAZENZNITB W THiFEA
BICRIBASR Z 5 2 LR sz, T72, 2h
5D Toxocaral& D7 7 4 < —+1 v M, JKulH

Ascaris suum R° 7 T A 7 < 6l W Baylisascaris

procyonis& DRI & R S 2o 720 4R
FFL7ZZLAMPE: 7 5 4 ¥ —+& v MId K B 4
BIROG Rt - FET 22 EATETH S
LB, BRICHFET LIRS OB 2 RS
2HELLTHHATHL EER b,

5| A3k
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Development of rapid and non-destructive diagnostic system for cow’s

estrus and pregnancy

vzvavyy NVITF - FEH B ) WA e va—Y N¥—
(i KSR T B m T 7B A AR 520 7e =)

Roumiana Tsenkova, Yosuke Kubota, Akane Furukawa, Go Takemura and George Bazar

(Biomeasurement Laboratory, Kobe University Graduate School of Agricultural Science)

The purpose of this research is to develop a system which enables us to diagnose cow’s
estrus non-destructively, rapidly and easily by means of near infrared spectroscopy (NIRS)
and Aquaphotomics proposed as new NIRS analytical method recently. Aquaphotomics is the
method that can measure changes of solutes in solution by observing water NIR spectra which
is changed by changes of solutes, so this method is very useful to measure changes in bio
systems.

This research examines the possibility that NIR spectra of milk and foremilk of dairy cows
can be used to diagnose estrus which caused by sexual hormone (progesterone).

17 cows whose estruses were induced by hormone infusion were used. Sampling period
contained planned estrus days in the middle of it.

Progesterone concentration of serum samples was measured by enzyme immunoassay
which was used as conventional method to measure sexual hormone. Progesterone
concentration decrease just before estrus period, so we divide the samples high progesterone
period and low progesterone period.

From the results of milk and foremilk, the important wavelength ranges which showed
changes of progesterone were investigated. In the future, with knowledge acquired, we will try

to construct a small, cheap NIR sensor for easy and fast estrus detections.

FERHBLTWDS, 72777+ F3I 7 A%, &

LROE iéi&% ERF LD BIFRZ AT L,

KW CTIEEFRNINEET 7T 7+ FI TR HP DWW RO HEGL L) Bk
2T, Fo5N - EiREIFNIE, Blroflf BEOMETH L. H5WLEROKERTIZAKID
W REZ: ¥ A T A DRFEZRT) Vo THR I NS 720, ZOFETHEEROEE ORE

WHESE 7 N — T TR, FARYMIGE D IRNT AL " KDOWRILA X7 bV %38 L T ORIED
WCBWT, 772774 327 AWkt & bo MTHEEHOEAENEE LTIX, A&
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A DO, BT BB LB R
WHY, EETE, F¥ATYINFY BIY
F5 =5 0T DRANRY bV S KGTHEE
AR IR & L TV b Z EAVRIBE T,
2O FEREE O A S TR B W S 1% 25 W~ D 6
WREMEDR STz,

AR TIEZOFEEHCT, F0% - ik
(2RI % RV E Y DFWIRI Y S O 5N - iR
B ICHF I 20 B RN AR 7 S Vo s — v Z B 5 H
WL, IhzdemlE Al oIS 2%
Wiy A7 A% B%T 5. NRMIZIEZDOI AT A
EHOCTHERRPH A DEBORPTHHTE S
N AR e V=R BT A L %
H¥Ed,

FICARTIRRFDOBBICOWT, IR oE
B IR R EFLR CEORELI BT T2 L 0w
B#EHo, RVEYTHL IO Y AT
(LAF, Pa) WIS M2 ZHNE L.

2. /5 &

F-OFIER QMR IE, IMp P JEEATK &
CIETFF2 e HEINTNEY, F/z, I
P REDOZEALZEAT ORI S, &
WHIBIBIR DD B Z Db h o TW 5B fit- T,
RIFFETIEFEERE %2 &t — e W, kg5
M, AEFL, miDFEY 7 E LTERIL
FTRTCOY Y TNVDOEFRIANRT MV aflE L
2o T2, MEEY Y INL, B4 560mL
I L, 37C T304 M A v F 2= M%7 72t%
([20C, 3000rpm® Z T CT155 [t Lor B & 17
WG L 72,

REBRTIE, B L U IR AR ER
i v & — iR RAEHM v ¥ —DFNVA S L ¥
23 Z 7z, 23O N, 178 G5 R
A-Q) IEFNVE VBAN X o TRIBRM S N7z
FEWEYFERLE L, RYVO6H (2> tu—

HR-W) ERERAMZ 3, »oEREREH O
oy ha—VIERE L.

ANRYZ MVIIEROY > i, EFLERIHED
FLE L, EFicovTiE, FA-W (FEHERA-
179, a > hua—Vi4 65), HivEY LTI,
AD-W (GEWEEIIF - 1450, 2> bu— )/
6 9H) M OHERM L7z AR LR IOV TIX
FHICOo &, FEE TR I 2 b S H % 1 B
H, FHi & FHRICEML, 3> ba—n4b ek
WZERM L7zo F 72, MERIVE VIIED 729D LG
P TN EbETERM L7

A2l & RTHE D R R E AL AR AL 53 64 XDS
(Metrohm#l) 12X D 40C OiRESMAT T, G
£ 1 mmT4Y ¥ 70V D400-2500nm  (fF AT 58 18
13K D& — 55 #I8 T H 51300-1600nm) D A
7 MV 3G E Lz M PR
Kinoshita® @ @O F PO WTZ VA4 A 1 A
JT7vtA (EIA) #zHwTxAf a7 L—}
) — % —iMark (BioRadtl:) TillzE L 72

RAEFEOMFERR R L LC, [HEFFR, 45
el [HHED FUFET, (R LTkl o 45
HOEKEIY TN TORARY N IVIENTRE R % s
ER

3. BRBLUVEE

3.1 EIAEEIC X 21 Pa el E
FOMWFIEF2IHMTH Y, €O TIHENA
WCHAAR SN, M 7e Y 270 VREDS
EWEZ ROREH] (LLF, &P & #RANE
7L TR 2 RO (LT, 1RP.) 2%
D, BPMEKPJIOBRTIE, PAOREOSK
THABIZEEIN D, 8, M PaOgEo KT
ME723 -4 HE (NLEMGEY) 84T
%o TOMWREMZFH TS HRIVEVBEANCL D5
HoFHRIE, BARENARLVE B (PRIDD
L <I1ZCIDR) Z#FAL, ATWIZHOMEKN P
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FEZ m W KEEICR S, AWM E Lo, B
Al ks 52 & THRNPOREZ NLIICEH
WIKTFTEEAZETIT),

EIAEIC X Z I3 P4t (ng/ml) ZlE L
7R, Y b=V ERBROTRTORT, B
WREIL ROV E 2 RAOBREFI K T POREICR
R BEEIER SN, ST VAN X AN
PaREDOBIMEIEII L Tz LRI
(Fig. 1)o

3.2 AFABIUHHEIALIBILAXS b

IV IEHT
(1) #ARZ bVIZX 5 P2 Bk
3 5 MR OHIH

ARG XD 3 ke THIE L 72 % 7L A
NI MVEFHL, AT VDT T H )4 XK
WD72DI L E AT o 7288, R—=AF 4 VHIEE
L € MSC (Multiplicative Scattering Correlation)
WA L7z 20, SPJEKP HoKILA
Ry MVEFHL, EARZ MLV E P
P &AM L7

BHARY MV BRI LIZEAXT PVps

]

20

Leave-one cow-outi® % JAW T, PusiEEALIC
FAtR3 B E A fliE L7z, Leave-one cow-outik
L&, b IVEER SRR LS OY Y TV E
bR, R O E0Y Y TV DEANRT b
%I L, Savitzky-GolayiEiZ 3o { kMm%
BT A2 LT, ¥—27 2R3 REHBE R
L, 2RA‘oE»NV—-7325 2812k, F
BBk RFEIEEZ ML T2 FETHh 5,

AFFRIZB T, FiED FLY > 7z nT
3200 —7, EFH Y T VITBWTIE23V— 7T
AT 24T o720 T2, BV —TD80%LLE THiH
ENBWEFERICB VT, LMl Sz
MLV EE POREZILICBROBEVIEERT
H2HERRL (Tablel),

(2) PaREZLICHERT 2EEZHNTT

T TS LK B PREDE

Leave-one cow-outi 2 & 0 filiHhh S 7= ALK MK
BEHWCT, 777772252 PaES %
Tolze T2 T 77881, KNITXVIFEHRE
OWICEZ AL L7ME (T2 777 2MH) %
L—F—Fx— e LTRRLZEZDDTH D, &

L

18

—eo— Treated cows

. « « @+« Control cows

16 S~
14
12
10

P, concentration in blood[ng/m

o N M O

Experiment day

Fig. 1 Concentration of serum samples measured by ETA
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Table 1 Represented wavelengths related to P4 concentration change picked up by Leave-one cow-out

Milk (AM) Milk (PM) Foremilk (AM) Foremilk (PM)
Wave iength Wave length Wave length Wave length
(nm) (nm) (nm) (nm)
1363.5 13055 1326 1429
1407 1326 1414 14475
14435 1414 14235 1475
14675 14235 14535 1525
1480 14315 14645 1561.5
1490 1488 1473 1580
1504 1500 1483
1534.5 1536 1493
1551 1550 1506
1566 1522
1540
1555
1568.5
1584.5
1595.5
(a) 19635 13635 5%
Toud 0.5.||'.: 1407 1551 05, 1407 : 1595.5.-_ ge 1414
r \‘3{"‘ :?_I' F .\_ 14235 1534.5.__. '9‘_2 i . :. 14235
1534.5 14435 15345/ [ 0705, et '| L 14435 i 14535 15685 | 1114535
1 'F -'I a -.r'.' Caeas  1sss 1, 1464.5
1504 1467.5 1504 15 -.':_..b_ 1467.5 1473 1522 -\.“‘:-: . i . 2 1473
¥ o’ o .
E 1506 1483
1490 1480 1390 1480 1493
~ = HighP4 — = High P4
— Low P4 — L OW P4

o 1447.5
14315 1550 1
1475
1500
’ 1525
— = HighP4 — = High P4
s LOW P4 . LOW P4

Fig. 2 Aquagrams of treated cows (left) and control cows (right)
(a) milk AM, (b) milk PM, (¢) foremilk AM, (d) foremilk PM
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90.0 1 83.3

70.6

Sensitivity and specificity(%)

Milk (AM)

Milk (PM)

Foremilk
(AM)

Sensitivity (%)
m Spesificity (%)

Foremilk
(PM)

Fig. 3 Sensitivity and specificity of each sample type aquagram

&), SPJ R P 2 BT %
CEWHREE R Do

X=X
[

Aggi :

Aggr ELIOT 2T 7T MMl

Xa DY TND BT AW

X2 MBI BEY Y T VOWSLEDFEY
o MBI BEY VT NOWIEE ORI

TOT T AIE D PAREBEOME, &7
P TNIZONWT, FEETHP KPP
W7 27 79 MEOENR LN, K5 O%RE
FIZEDF UED8Y — %R LTWB I b
otz (Fig.2)e STNHIZOWT, tHE (B
HAKHES %) AT 7oAER, FENFIERE TR’
EFL FHT) ©14675nm B & O 1480nm LAY O
RlZBwWTHEE RO LNz, LML, a2~
O— VAT EER THEAN RO LN R ) »
7e7z%, FEEFIERE D 518 5 7RIS
JEE P LR P DED Y - (BLF, Py
BWiNy =) BT, RELHERE 2O

BIi2XY, 727275 22X 30 PakEEL
W ORGEE & WET L7z,

‘ PRI/ — > &R L RN
JEEE (04) =
BRI (%) = L

x 100

Puiplhing — v %R & hdpotzay bo— 44
a3y hu— VR

TR (%) = %100

20®%ﬁ®ﬁ%ﬁﬁbt@% FRIZHTHE D 7L
(PR ZHWVZLEIC8% L FEOKES LT
SS%U\J:O)%ﬁE%’ET«?%k_ EnTER (Fig.3)o
Fi, AR MV ENS, T L OHE LM
EDED ENT2h, REREEZHWT 2T 7
WL T, % LR R T L 7R
ERBLIENTELILENDD, AFREOFHN
DIRS NIz

FREOFERED S, AR L FIE D ORI A X
7 NVORITAER DS, THIOFHED FAS PR
ESWICIRERT Y TVETH Y, $RTOY
7 JWETWO%UJ:@F.&TE%J‘@ b2 ehrs, F
EWREEN T 727 7T MK B POk
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ZWOWRIEDVR SNz £z, KROIBEN S
FENGIRF AT AL TURKFERE & 0 3R 5] 75 A3 A3 5 i
MToH B EVH)EAARS N, FENIITHZE
DFEREFPL TV D I Eh D, BWOFRELK
WBWTATEDPAHTH 2 RMEAVR S N7,

4. B 0

AW TR ARSI G &, TERBE S hTw
BN ENC BT F 72 e i FETH BT
2774 M3 ARHNT, B, HRHEOf
EICFOREBW 2179 Y AT AREEHWE T
bo TZT 74 FI 7AW, KBEHhOBELD
ZACIZHE D Ko TF DEACE TR AR IV D%
b SHAND FETH Y, EERNOELE B
THDITHEL TW5o AFFZETIEAER L HIED AL
DL ANRZ DV s, GO POREO%E
fbx b b2 52 LT, RIGLHOWRENZRE L
720 DERDVERIVE VREERIEH:TH HEIARELC
X0, FAVEVEAN K o TRIGEZ ML 25117
HOLOPAREOZEAZMEL, HPJ &P,
WOBFNARY MVEENTT S LT, FHID
FidE D FLAS P EE WISl 2~ 7 VT H
B EIRENTz, Gk, BONARE VTN
B, RS Rt v — o E HIST,
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