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IBEROBEMRTF FRHRDSHARUVABRBERHIERTFF
B # (KRR XZFISHEDEFE)

B OREEMEMICE T A NIERICER SN TS, E0biT, B&mF N7 E)
DIRET DREEMAEET T NICET 2 EIX. P v o AWIEEER 2 BET L2 E AL
RARXRTTF R, BEA L OIRETHMERTXTF RTHDHTF 27 b NIUXTF K (IPP)
R EDOHBBMBOKER LIS Mo, BRERETLRML Y VN HHEOEEMIEE T
FRIT, ST TANO3ITERE] OFRAELTHEMASATVDS, ZHRITELZY X7 B0/
BEDNEREREK D ORI ESE R POREHREZTLICER SN CEEEROMELZET LD
ThbH, TOHLENNITELHELEREL Y N EHROMEEMKEESTF FREREINT
Xfe, Tl ZF. REMREHGE,. mJEIR T, PUbERE. PUBR . IMEERE. PLT > G, Uit
B, RIEHE., PiERib. B, I X7 AVMIMEE, PiE, BRFEE RS THD VY, £, £
SRR B N R DB EENE T F R in vitro THEHHESNDHICE->TWVND
2. in vivo TOERAEESCH T LNV TOEM, b N TOHEMMERIEZR 12X, KELL D
MBEA R LTS, KEMTIT., FICHLZ AN EHRBREESTF a3+ 2 ey
(2. TREDOAETEEEF & EEORVABREENRH (2 A7 r—)L : CHOL) HE T F KD
i A S50 S A R BN

FLH¥ CHOLRBMEBZERRIF FTHDTF7 7 b AFZF > (1IAEK) OZRED KR
FrxiztRr TR, FHLB-727 a7V CHOL Rk EBTTF K, 77 F &
AF o EFERL LY, NG T IIAEK S EAMEH T 200+ 2 RET 5 7-HI2, [TAEK %%
YW E A LD ARAET A F 7 e —7 TIKEK Z{LFAa L P, T v Mk &R O
Caco-2 Ml DIRE 7 7 /3 IZ%f9 5 TIXEK 2 AW 7= B R F2BR 72 B lc K 0  TTAEK &
FHHEERTAEGOSFE L THBT AN 7327742 —F (IAP) 4 E L Y, B R
Z LT, TIAEK IRINIC X Y Caco-2 Ml DOAEE 7 7 ME 4 @ TAP FIEPEIXA 3 5880, TAP
R LASVITBEE I L7z, Caco—2 Mifd ~® TIAEK IRINIC K v IAP BH XA EIZ L
H U ABCAL BEBUIAEICIE T L Y, & 512, Caco-2 i~ TAP siRNA 3 AZ L v | TTIAEK
WRINZ X 5 ABCA1 mRNA L =L D F FE 7K FIXWAk Lz, & - T, TIAEK (% IAP Z % &K (IAP
SZRMEBOFEE) & L, 1AP L OBEHENFEAEH 271 L T, TAP O ¢ B A97E M L & Y ABCAT mRNA
VLD T E o T CHOL Rk B ER 2 BT 2 0 IS ERZ R A LE Y,

[ % 3CHK]

1) RMF: B&mZ X7 EHKRTTF FOETEEER TSCEERICE T 20708 .
L& 44 54, 804-811 (2016).

2) EMAF: X7F REEEERLN. AAREZLEHAZEE 14, 3-11 (2019).

3) Nagaoka S. et a/.: Plant—-derived peptides improving lipid and glucose metabolism.
Peptides 142, 170577 (2021).

4) Nagaoka S. et al.: Identification of novel hypocholesterolemic peptides derived
from bovine milk B —lactoglobulin. Aiochem. Biophys. Res. Commun. 281, 11-17 (2001).

5) Takeuchi A. et al.: ITAEK targets intestinal alkaline phosphatase (IAP) to improve
cholesterol metabolism with a specific activation of IAP and downregulation of
ABCAl. MNutrients 12, 2859 (2020).
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V140 HTHEE) 72> T0D, 5% 2026 FE TIZHERTIT. 1%DOREN TR S, THHR
LI 2638 Fv (3 JR 5420 (M) #8222 L EHEMRESHAN FHEL TS, ARIZBWTHAL
WEE T, JATHEERERNA ARG LD A2 INT (L2471 I 7 A NA2 MILK : 2018 4F)
DHRFEZ MG, TOBREFEEENENTRBICBWTEA, £ EHAELZ2ED TS, L2ALA
AKENO —BEHEBEEZORMIIEE> TR WRIETHD, ZOHEBE O 1 22, HRIZEIT S A2
SNVT DOMAESNTE L WEHENREAL TWHWRNZ ERET 5, EEEIC A2 :/I/76 DN T DOE
WTOMEIT TS KB LnZenEn) ORBIRTH S,

© A2 I L7 &

P OH R ITEDOL-HEBA L DOHGFEIIT A L A2RBRHBY Al BAEEERNE-F
PA L OHRTHERENDFILEZ A2 INVT E0 ),

AL B-TBA ANIENTHILESNDBIZ, NEREAES A RTHLB-IYELT £ -
7 (BCM-7) Z4AKT 5D, T O BM-7T NI HICEVIAEN, KNKSFICHLIAEAEA RLETH
—IIfETHI LT, SEIERACOREER (TRFERPFE., OEFH. BE., HEHaRER
) FEEILTWVWAZERNE SIS TWVD

bt O e )

B-AJEILT4-7
(BCM-7)

Al A2 SATHFIROMREER TLHD) v — v RELZH LT — AV v R7 5+ — K
BEoWHaE T, HRICB T2 A2 IV 7 OREFEHRIFELBEICOWVWTREMNT S,
© 1 BUHE R 9P O B 5T
© IR O SR
© MR R _ou\fm%%‘%
© EFEOHEAEICET D5
HIZ, YR OIFEANE, ARIZBT2BRZ2EICONTHHEN, 5% OB RIZE T D A2
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HARDILFIL 9% ENRF LA A THY, Vv —Y—OfEFHEZILH 10,000 56 & 470
W, LaaL., IR (EEEFHHE L) 135 2,000 0y —Y— 2B L TH Y, faEEEK
X eE 2L, MEREIIEE IME27ED, Yy — VI ZHLBEHSCEIEILEE 5 OH AN E <
AN THLOBRNVELEAET D, AEDNHRLVAZ A LD TERELDRWED, ILE
DOHEENMBE & ST 1960~1970 FEARICEN OB E T 4,000 BHIFIZ F THEBIAAT, LvL,
BAEEO S CTRERFIANED CRHMic N D Koy mEFIEBETY ¥ — Y —%fid
BT AEELZNEZ TWVWAD, LIRS 1,200 0F TV v — 2V — N5 G (1983 4F) % #%
B L7-2, FrllEkE E S GRlg) 2Ol < 203 Bk E, FHGRE., BEH
fABHEES N Thbiu, BIERXY Yy —V—0O—KEME L TAL LN LYo T, LR
B — VU —BEORKEL LOWEMER ElChiT - XE AT TR EEFB I OELRN
HWEE LA EEBB IO T 7 Fhomibaz#ED T 5,

Bl LR, MR RMOKER A ¥ — B EMAEMELEE L, HEB IO AE O m T
A L & 229 L C X 72, 2021 AR FELS CSN2 B AR T D2 Wi & 600 BB CTIT - 7228, 3 — XA
DRERMFIZERFZHBLOR# I 7 7 A VHEHOY TV H T E 201, Hilk
BT DEEFEEOHPI THA I, A2 I V7T, B-TEBA VBB TN A2 OF2HED ., £
DAEHAZR —1 v P THERE - BRET DR HIVTEE R CEDLDLIIEL LR TES, L
ML, B EZENRERLVALZ AL TAL T UANRENZ 6, A2 TALDORENINENT S,
A2 ALICHE L - B EFEMR AL E L 25000 LvZe N, ZILHERO 2 v — ¥ — 3 A1AL, A1A2
B A2 OFNRZNZE 3.2, 30.3 BLW66.5%T, RILVAX A ik vy ——
AR AL DE THA &M S U, AAL BRFEF IO R MERE T 0 7 7 4 LE 2 B
DAEFEZFTLNERTE TWARNDS, B FRICED2ENIRD 5N TR,

AL I V7 & A2 IV OEMIZ, £ BL 0TIV OB LEDES V2~ T AT
WMELTHATWD, BNMEEEZORBEME R DR, AL IBA L A2 EBAL U DEND
A ERY, =NV EEoTDT, A —F—L L THWORIABEOFIZT 2 Y
YUy FRANTTF REKS S HEE5E DPP4 (dipeptidyl peptidase 4) family ZFf>H D
NHLlnhbThHD, I—T N ERT—ATIHAL ST ~DODREVRHLL XL ENDH0D
LvZe WL, A2 S V7 OBMERKDND AREE S & D, 33— 270 b OBREMERE I X BE LT
FThD,

Fald, BB L ORI OAFER LFEEZTH2H T, A2 IV 7 OFTFELMH L WS R o)
maEBE L7, SERMOMERER X OMEMRITIZIAEARAMEETO+NFELEEZ X TODN,
REERZEICA2 INVTICHETLIEMAIIFEE AL BNV, A2 V7 OEBNMEITEREDE
BB IVHRST T, RMAOBRELD R WL I TH D, il L OPEEIS M Ol <o
RN B ARTED LY, VUV RV TVATEHERTLEERARBRTEZLZ L2 FLTWVD,

1) Nuomin, Nguyen, D.Q., Aodaohu & Nishino, N.: Frequency of fJ —casein gene

polymorphisms in Jersey cows in western Japan. Animals 12,
2076 (2022). @ JRA
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EE:BE »E (MuX=)
3 =F A VT IER Fogera M HLAF O = 2L X —F I M IE T 31k 0 %
O—F#BF " - /AT 27 - E)I B 5k 2
(CERKRAEE - BRI - 2B JICA)
4 PEHLIEBOE N R A Z A WIS O AEEI KT TR
OFAKR— - JHEFEE A
(B0 VR R 7K AF)
SAMIIEEdFDONL—X L FTHEIEEICB T oRAKEHMEEAED 7 —IZBT A =X
T4 v IET VORI
O JA [ 22

(KRB %)
K& (16:50~17:00)
JErE 6~8 (17:00~17:30)

EE: tH 58 (WFXFE)
6 FEEHIRICE T DA T a—rH A b— DA PEO RS E R L SR
OfgIfihz ' - HEHBEZ *
(B R - 2R I & PE IR BLER)
T HILBRNTAEESATZHEIECETENLIMEEREFEOMA
O KA -+ A £ 5k
(] L1 ¥ PEAIT)
8 MiEHZ " Ez2MNIZHAAFERNTBEOEERIETZW > AT ANEERERE KT
B O RE
O E&EE " REFFREKR " - BERT ° - KHFRFE L2 mARE - MEHD >° - RAR#Hh
1,2,3
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RE+9~14 (8:30~9:30)

ER: EX BE (MFX%E)
*¥9 LPS =D hU b FOMBEH —BLERERBREROBELB FRIEEZKTIES
Of HaA - BE Bl - Wit
(BIERE)
%10 M/MRIEMEALIE 728 =7 N U b F 078 & A KISICE 2 5 2%
ORAR T8 - B8 Bl - Mg th
(ZRKE)
11 % NEZBIRMEIELDN 7 0 A4 7 — O ENRES L OBENMEEICE 2 5 2%
O A% - HGHth - B Bl
(ZRKE)
*¥12 VANV KR = b &N =T b HEMRBOMREGIEICE 2 5 2
OBy 2E KA - g - Ky Bl
(R KE)
¥I3AK X R TEREIA~D A MRV I VRN T v A 7 —OAEEMICE 2 5 BE
O EHM - 8 Rl - figth
(R KE)
MU xAZ XAy NEAMAIER 2 MEERFET L~ A db/db v A ¥ LT KK-Ay
~ U ADGEICRIFET
OREBRF' - AR - FHEIR - /NBETL ' - FHHET 2 HREFE?- BRI
MR ERMEE S ERB R KA
CHRRBEE - *HERICHEY - AR LT)

78 (9:30~9:40)
EE*15~%19 (9:40~10:30)

EER: & &6 (BRXF)
%15 U Y F — AL B 2 F W2 IBEDR A 3R A PLE T 2 HIK O R
OB AEE ' - ERAMA " - mABEAR " - EHE - JREE - KM - ZRMIER] 2
- A e
(1] 1L R e BR B A i+ 2 i) 1L R %)
*16 B A2 o 0 HORBIKALMBE 2 W I — & % A 7 F — X DR
O=ZMRAMA ' - BFlGISE ' - t& B 1 - RARE * - LR ° - MRS 2 - BEDZE2 - K
AEWL - IERARE - HEP AR KA RIS - SR 0 AL T
<RI HORAS L AR BRI SER N SRR
(1 Ff 1L R PE BR B2 A A = 2 ) 1L R )
*17 BB 4 O I AR E - (KRHETE v 2 T L O
O I 7@ '+ & FATK 2
(" 1L & PEE - 2 B 1 THc)

EE:RU ¥ (BFXE)
*18 HLER LW B RN K 2 WUk @R ~ © Z4G 1 o s @ P 1m0 - o # 5t
OFIREHiaE - HIFFHH - KHMF
(it 1R PE )
%19 Migration of PLCZ1 distribution in frozen—thawed bull spermatozoa occurs
during acrosomal exocytosis, but its translocation does not be influenced by
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thawing protocols

ONguyen Thanh Hai'2, Do Quang Son', Lakshitha Fonseka!? Takuya Wakai!, Hiroaki
Funahashi!

(!Grad Sch Envir Life Sci, Okayama Univ; 2Facul Anim Sci Vet Med, Nong Lam

Univ; °Facul Agri, Univ Ruhuna)

A& (10:30~10:40)
RE*20~+25 (10:40~11:40)

ER: FH HE (EHX%E)

%20 EFFECTS OF EXPRESSION OF EXOGENOUS PGC—-1ALPHA ON DEVELOPMENTAL COMPETENCE OF
PORCINE OOCYTES
ODo Quang Son', Nguyen Thanh Hail?, Takuya Wakai! and Hiroaki Funahashi'
('6rad Sch Envir Life Sci, Okayama Univ; 2Facul Anim Sci Vet Med, Nong Lam
Univ)

%21 Identify the relationship between Brilliant Cresyl Blue (BCB) staining and
initial dead cell ratio of cumulus cells in germinal vesicle stage of porcine
oocytes
O Lakshitha Fonseka®?, Nguyen Thanh Hai'®, Do Quang Son', Takuya Wakail,
Hiroaki Funahashi!

('6rad Sch Envir Life Sci, Okayama Univ; 2Facul Agri, Univ Ruhuna; °*Facul Anim
Sci Vet Med, Nong Lam Univ HCMC)

*22 MME A INRE RS T OWHIIR D 2 b KU TEIREIC R IT T 8

O Pk - Arixs 7% - AEILF - HHHek - fiHEIL %
QENIPNT: 00

EE: G 28 (FIIXE)
23 VB — N7 U =X =BT 5B X OE BN E ORERK & 2 DR
OFHIL 6! - NEER 2 [UARKR - FKEMF° - FHIEY . pEE - 2!
(BEFERRK - PARREEL - ) =77 —20)
*24 Comparison of the effect on gut microbiota between Al and A2 caseins using
mice
ONuomin, Baek, R., Aodaofu, Tsuruta, T. and Nishino, N.
(Grad Sch Envir Life Sci, Okayama Univ)
%26 AL RIB X O A2 DA H L a— TV o LI BA Okt
O H B 5 » Nuomin « %5 H I =] - 75 B & 45
(i 1L R Bt B B2 A6 A )

EBERS I UHKRE (11:40~13:00)
ERE*26~%28 (13:00~13:30)

ERk:—F &% (BRXE)
%26 Lactation—long changes in milk microbiota, milk composition, and blood
metabolites of Jersey cows

OGathinji, P. K., Zabiulla, Y., Akada, K., Aodaofu, Tsuruta, T. and Nishino,
N

(Grad Sch Envir Life Sci, Okayama Univ)
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OF ks - gL
(aH R BR BE)
%28 v TV AaBLEE ARG S NTE=U N OBAH - BINCH T 5HEE O T
OHATR—BE ' - KRS - RaniElh 2 - g o' - ILffe !
QN RN PN S e i)

REE (13:30~13:40)
(BFEREORRRZEEN)

R 29~33 (13:40~14:20)

EER:22F %XF GEEXE)
29 70 AT —HORELOCFEEHEREICRB T 24407 Y (Hodotermopsis sjostedti)
Fy AN D % e
OBRIFIES « KokAFE - HIFEY - /A - KkE = - A0 - JAMIEZ - i
(KB
30 7 T BT H LD M EOMEALIE, B REERB L OE—H & EEONE I &
ERER-A -
REALAE D2« (UFRyE#E D BRER Y - MEEME - OSB!
(CHRPERE - PN RPiEm - R - WEM - ' EBHE )
AT IET HLGEIC L DEMEBROBNMESEEMHIR — 27 e A4 —"—ikx HAniziB
MR —
OJIIREFZ T« AR - JEHFEME 2 - [EPTHHR 2« EORFES 2« REP A ° - FRPEF ¢
CFINKE -2HEEG - FINREMBRES - *RE - WE)

EE:EBAS t©t (RFEXZE)
32 7 4 X — B LHMBE AR S LIZEERMY N BRI AR OAEFEN ., BEER IO
H#IC G 2 5 5
OF MmN 2, FHEER S, KRE® 2 BEN 2 FEREANC B
2R RAE 2, MfROKES 2, mfEAREE . ARorE
(MEBRAAA <23 Y VYR - ERRAEE)
33 EF MM b o IMiE # v %7 B2 72 BB R 5B o B R AT R T T o0 3R A
OMIBERT 1 - M EHRF 2 - WORIE - FWEFER - RPEE° - a5 - Mg !
c KRR HREEEER T - AT 2
(MERAEEAE - 2R RAME T - SFIR KPP AT - VI BB EM - P BEGER - CE
S TRk AT)

FEE Y. RO
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RENEMFOZRICELEAIRFRYUCEFHER L OER
OBBRDE " - BRERX® EHEMD - HLEx"°- 17£1E|$D’f36 HEE'- E%Eﬂiﬁkiﬁ‘-
KERAAN'-LREEZ ' -EBax  (RAKRER - AAREREE® > X8 - FEH° - ZESEE -
EmMAR° - BEER {% %)

(B8] FHBELEFENZOREEOBEEIIIBHESIRICEET I2MENZEEL, MEELZHETHD
TERMBNTWAN, BHEMEAICHET ARBEOMBITHE SN TV, £2 T, RIFETEZHRICEL
T NTEEANO R 2 BHEEOHEE L L, ﬁ}ﬁ}&?&%ﬁk;@ S W% 0 B FO AR ME F o> SR M b B 0 B 5 I
BERH 50t L, [HiE] BEGERNER Y % —cB W T, MBEEHELEI 2R/ 2 - ISR % 5 (D ]

Sy Wl 22-53 B)53 BEE K OV Mt (L 81, 0 Mtk 22-53 EI)49 HOBREMEMELER LI, ALICK2Z)R
FECORBCTHESG LR, DT 1 RI(AIL A8 85, 2 [AI(AI2 #£)20 88, 3 [AILL L (AI3 #£)15 88, L #iix
AIL#E 1588, AIRZBE 1588, AIBBE19FH CTH o 7o, B|EY 7 /VIXER I O EE L HILL . M CHFE=E
AL, -80°CTHHTE THA IR L7z, ZMEMEH T 16SIRNA X # 7 Akt (Miseq, Illumina)iz & v 45
7o — %% Qiime2 (2 X VAT L7-, ML, o SRS XL O FEERIZ OV T, Kruskal-Wallis
EEAWT 3HEMOLE %17 > 72, p LAEMIE Unifrac BEEEIC X % PCoA fiE#TIC N 2. PERMANOVA % M\
T3MMOBEFEMHZEOHROENEZMH L, [FHR] D# D Chaol 38 & U Shannon 54 i%. AIL BEAY AI2
BXO AIB IV ENL-oZR(P<0.05), L MICTIIAEERZEIR DN o, B ZHkMIL. D H D PCoA-
unweighted 35 X OF weighted f@#r <., & COREBIC I 1 2 2 M # O # k28 B 72 v (P<0.001), L ¥ Tix. All
BEDOEMMEEN ARSI ARBHOEEMERE LMK NRRD 2 LBRRE N (P<0.001), HEL XL TOD
PRI TFEEEN 0.5%LL ETHY , 2 oHMICAREN D W BT, DT 32FEHE, LY TIX20METH -
7o MAHE ST R C & 2 Fibrobacter O X TEESRIL, D HIC AILEED AR BEL Y H 5 2.2 fi5 & > o 72 (P<0.01),
U EDORERNS, BT H BN L BEMEH & OMICIEERRDH D Z LR mB s i,

Bacillus licheniformis @#ﬁ’a’-b‘iﬂ\ﬂ‘l:@%—%%ﬁ? E—BEHMEDE
BLUNPKHEMCRIZTE
THRX-BELE - BEREE - BHER - BREX - kEJ’U\ - LEBZz - ORATX
"(RARE - "AXRIBEAS - *Huvepharma Japan-*1) 70O - %% - fFIERF)

[BEM] WAERTERMETH AT LVRAEIL, BIHOBNBAEDEL*LETLI20RNH 20, KEHYIC
T LHRICOVTIEARRANZ Y, HESIIAARGESSE 130 BIKES T, RIEHEZHEO in vitro &
BT Bacilluslicheniformis(BL)7§§7‘J“XFE$%%W7JH§%Z> EERLUZ, RFETIEBLOAWAFOE —F
FHEE - WMAEDEL LML RMED ICRETEELFH T, [FHiE] 2021 F7H-9 A, HERTORER
T A ]\~ﬂ/ﬁﬂ%éﬁ’bfb\7‘:d‘ﬂ/x§74 /%EM;HD 12 SH(CE B HEE R E 620 ke, X4 it H #k 210) % PE IR A%
MESMEHEABMIZFEFE L 2D 5% 656 2 BEIZ/ CRB L7z, RBXICIE A T erics A L7z BLLO
g(1.7 x 1011 CFU)/ H -»E% SRR ICIE AN T OHAEmE Lz, R0, 28 B L0056 A B O 1% 0BT
W —HRERAORILL, —HIL-80°CTHRAFL THAEMMATICHEE L, RV ITE LS HEL T REEZ G, R
HNCEHEF MR A I L TN 21572, AN L 16S IRNA & — 4 2 (Miseq, Illumina)lc £ v 15
o7 — %% Qiimel I K VM L7z, [HR] 28 BHICHBREOFE —FHIRP I 4 vBEAGAHRE LY
% < (P<0.05), 56 H B b & W B\ A2~ L 72 (P=0.059), FIL L CTOEMBEOHESFEERIZ. 0-28 HEIZ
TENBO LN ->7=25, 56 H HIZIL Proteobacteria & Tenericutes AFBEX TEmWEM Z R~ L2 (W T
% P=0.086), BL </ TOHMEDHMFIERITZ, 0-28 HHICITAEEITR 2 ->7208, 56 H HICHBRKX D
Butyrivibrio @ % £ 7E B 23K < . Succinivibrionaceae £ o K [7] € B O #1 17 1E 828 & 2> - 72 (P<0.05) , ML+
RWEDRETIODBCHAERZEIRBDOON o728, 28 HBICHRBR OB EY LV EENREL ., 56 A
HIZHBEOMRZ R B, y-CTBLURE Y VE VIREN &M -7 (P<0.05) , BLEGFIZWAFOE —
MM LML ESE, HEBRBICEELZ 5202 LR RBINT,
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IFFEFER Fogera BRAFOIRLNF—FRAICREIFAREZORE
O—F#&&"- /T2 - EIIERL’
(BRXEMEREZ - " BIKEMB - *1]; JICA)

[BA] AWFFEIE SATREPS ICRIRENZ 7 V=27 b —BE L TCEBLEZ, SEREFAET7THELRE
HFEOALE L Tk, BN REFERES THEEDORR Lo TBY . FRWEE~DOBIT & il
MOREFHAOERMEZEH L CHEREOMG EHESHEL HIFEL TWD, BURERROLEERRK L ER
TEHEEMRNRBEEZBRENT S0, BHMAEIL ST O ME OB EE B & O A RE ~OF] 2 212> TR
FTLEMNFARRTORBEIT -2, P CTHEFEIICRBIT S MEBMEBEROHEZRAA L, [FHIE] ABRiz=F
FETTEINTMNOT v F S EERBREICBVWT, 20194 8-9 H (W) WEE LA, RBRFcHMESH
TV % Fogera MW L4 12 58 (CE¥J{ATE 233 kg, W ERE 2.7, ¥ oMth A4 115 H) A # L. 48T
ORHIX (GK) | MY ERYEBEHEENEEX (MHKX) BLXOXET VI AMEENKEEGK (NHK)
WCHE D 4313 7=, G X% 08.00-16.00 i £ TR B THREREIHIR i 24T 72 MHEKB X O NH K TIZKH
HRLIZAVRYVBEBLORET /7 AR EEGSG Lz, 3SRBRR oML - 4 2E#EL L. A
BEErimsk L, MABICEBESEEZ 5N TER(QL3k DG L7z, IFEHAE R L CBREAEHS S BT
NRC (2001) #¥EH L TEELLZT v ¥ VRBRGIEITMEBEICESERE L, CGRIT2E~Y—I—IE,
MH X8 X ONH KIZWNE~— 7 — B L ERBRE ER L, R FohEZ2 2 8MBXICHEL R,
G KL F DIHIIZ GPS & 3 WM E® o — %2/ L, M oTEi %2 3 H sk ciiek L7, [
11D GE,MHEXB L NH OHAREREZZAEN 3.1,2.9 5 L 3.4 kg/DM, ME # H#1% 40.5,
37.9,490 M/ H TH o7z, 2) G RO MBE L 7.3h, 6.8 km, 4 ME K E1% 6.8 MI/EA T, HekF o
ME ERED 19% % 55 tE SN, 3) B EIF 1.2,1.8 B XL N 1.9 kg, {EH ME O L4 FE~ O F) %)
FIL 11,16 BL P 14% T, BEEHEOFIAZIE (34,23 BLU37%) LV EWEHE S,

FEILEBDENARILRS A VEBLFOILEEICRIZITIRE
ORK— - HEHHA
(ERERNKEMRMEERAR L Z—)

[BEW] LRy MERTEBINDIZEBELICL DN EOFRREEEZEDL 2O, HEILBEIEOE VR
NAR A CFEWHFOHLAEEICKRETEEICOW T, BB EICEIRIEDEERZZTHRF L, [F
B] RABOL, A PMR (IR A SR+ 2R IR A SR T3 28 B 1 &, mBERYS (TIRE A SR+
REM+A—FUWE) ¢35 2%2, ThENEBLE, FRBICOBB 720AU EBRBLEZAL R
A REMES 4T o2V, 3MEPEILX (6 B, 16 M L OV 22 BEfESL) & 2 FIFETLK (6 FFk L U8 16 BF
PER) O 2B ERT T, 1M 7TEAMETE27 0 d— "= ETRREIT-> 72, FE OB S BT AR
BT OHREOHER & ILAEEICET ZAIELE SR EZERED 100%F 2 e L, 3EHEA TCORARIZERE
AL THRELE, RBRTEONAZLE, AROBLOFEBHERED T — Z 13, #HELEKEZ ER L+ 5 £0
HOFEEEOEZESICOH D t BEIC K VBT Lz, £z, 2 BRI T2 3 EHEILX O I EHMEIC
SONT, RB1EHAR2ODFEHMBOEEZ AF a—FT L b tREICIVMEFTLE, [HERE] O1BEbHEv o
FLEF, MRBREDICIFHEARDBEFRIZEZ N7 (P<0.05) . 7o, MWEMOHEALMBELE L WA F O
B O(6HF~16HF) TI3MEHEARMNAZTICE o712 (P<0.05) ., QFHRRICBIT S 2 EHEALICKT 5 3 BIHEIL
DFH LRI R T, B 1 (9.3%H) 2ARER 2 (4.9%H) XL v b EWEm AR L (P<0.10) . @FL S I1E.
1 BHEVOEARTIE, 3 BIHELXPEESI BN TEHEWHEBIZH >0, FAFEROLY v 7 H R
3 AR N A EICE» -7 (P<0.05) , OFALTORENDHAOFERNYE & S EAL P IERIEN S
B (ALAEHF 100g H7-0) &, 3 EHELX TOFHMHIZFE 1 2% 0.98mmol, Bk 2 2% 0.87mmol & K #EfE O
2mmol LT & THEY, MR E b 2[EHEILRD EDHFEEN R -T2,
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RARBFDOIL— A ETREIELETICHITARKIEDEERAED 70 —IZEAT S
AH=ZRT4VvIETILOHNA
OLMiEZz (RXRE)

(B8] WEIZZAETREEK, BE, #Hilli, BERLVNALVORAREEDO Y Iab—va r E7VERKELT
XN, BEELY FTRAVARAOETVORBIIIT> T hholz, RFFETIH, V— A v & FTEHHLEICE
T o RAKEY EBEBAE OSSR, B, WLIBRERT AV =AT v 7ETVEHWTCOREOKWHAEE 4
EEHICYI 2L —varE TV AETADLELN L THMME L BITHIEO THE & O 2T, [®
Tl R CTIEHEAFIZET S NASEM (2016) TRENTWAHFEXE2 b LIr— 2 v & FHELEIC
BT D mAS & RAKNC DN — X TOLHE, B, Hib, BEBEREARTAD=RAT v 7 ETVEAE
L. Ogino b (2004)3 By 22 o RN E O WA EAEZTRE LM 2o T, REHHICK T 26
BERLSY T L DRI (RIIEMEES ., T, R F o, aiAbME, RiEKE) BRXOEARE (B
RMEEAE., BoMHEAYE. ESMMEEAE) OL—A N TONME L BEBE, THHELE oML
WE, SV — A URBICL2EREENEERE (FF., Yoo, BB ( AX VEER, 70
RICE DEFRMEEZ TR LIZ, A& UEAREEHREMEIC OV TE, BITHEO FTHUXNORFR &b L
7z. 72¥. Ogino H® (2004) ORE LGB OBRTIEIRENELC D0, LERFEHRZ FE K5 &K
RXMETHE L, DEA]l Y2 —varofER, 74000 TR LZERNH = 3L ¥ — ELER
EAEEEF, DPREOAMHFORBEENOHBONDIZNENOXLEEI D LR PEOHBTREN-T, K
ETANLOT RN O TRIEFEENE L, BTHREO TRE L IZTIE—K LN, AZ VEARO TH
X IPCC OFRALVEOSNEHELY bEro =, BEBMMICET L ETHEO FRNX2 50 FAE
LHRTHORVELS PR ENT,

BEERICEBHFAAMT7I—VHAL—CEEDOHBESERIEHR
Of#she '- ZHRE’* (EBRRA L - "REERER)

[BEm] oFZE A ICHEDIIREFENL, BRE2RETILERND D, BERTIEX. £EHXOWMIERTRIC
AT7a—UFEEHEAL, MEEZ YA L -V L TEREOMEHT, XELZHEZOFEEE LTHAT L. #
S L D F e EEREFRE O A EREORR L. PR ORIV A TS, £
T, Ay NI —EFEME LA T a0 A L UAENRAERREMET D20, T ORFEN R
FMEHOMZT S, [FHiE]l RRa b 72 —0BRICBT 2RSEMORE - AEmE, EEa A
FEREL, A T7T2a—VBAROaLY N7 7 —OREZHA LT H, £ LT, RGE L INHEFREIC
DWT, WERF LV NI/ ¥ —DR#ERSHETEERFNT 5, /2. A 72— (4 AFE5 MM, 5
A& M) OIEEZHREL., 47 a—r %A1 L —TEEMNAKRRORE RS SM0 0 (e %2 BREt
T5, [HR] A T7a—BAROay 78— E LT, BEERITAEESRD 12.8%, LB R
132 87.2% Tdhol-, WEITINHERR 22.8ha Te —L_X—/L5 v 7% A o (500kg/fHl. DM25%) % 1,770 {&
IWHEL, A L —VAFERIT39011 [ 10a Thole, A 7Ta—rHF AV —VAEREEINDI T
I =L DR FRESETAREL, FETNMICBT DDA T a—r A L—VhkE R FNROREED
HREZT TR, WEPRRERDIOF, BEBEFREAMAEE RRELNHE) 20 LEET LT, Y
I3t AR L., RRXZHEMO Yhaz B LEHE, 10adH7zb 38,150 HOWNERHELND Z EHAAL
MmEipot-, SEMOA T a— 2 EYWYHIIEIL 4 AFME (RM113~115) T 1,163kg/10a, 5 H #& &
(RM125) ¢ 1,350kg/10a Toh o7z Z &b, 5 ABER LIERBFNICR LT 25 52MET I VAL »
Llpole, TOWMBITEFIEL 7 — IREKRILT 7] (H29~R1) ORETH D,
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EILRATEESN-EEICEFAIBEERFORE
OXAKRM - aawH (FELBES

[E/] EROREOMAEICET 2EME (BUF, JERHE) o EICEY ., af 24 12 Ao, R Hh o
BEFELZOGHAREZMERRICERLTRET DI ENAREL oz, £ 2T, HB ORI ALK 72 2
WA mA AR EAME LT, BRNTAEE - RSN TWAHIEIZSONT, #HZICRRBARRE o
THMEBEEREOGHAEEEAE L., [FHE] SM3EEFICRANORBESER L ¥ — % CAERE - ISR
RESAHEE 20 5 (B Z EHEETHHM 17 5, BSAHER 3 &) 2R Lz, IEREOHREIIC X
DR TRIPBDOONDZ LR EBEIRTD >, TUyE=THER, HBHEESR, <BMHEY 8.
KREHEY v, <BEWEDY ., KEESY . AIREeE, EMAEK, KEEAK, witaes, <EEEL. K
WS KB~ T, KEEM~ T, SBEMHIEI BEROKEMEIE) Fx, HIREFED S L (2010
) R OUEEERBRIE (2020) ICHET 200 HIBICEC TOT Lz, [FR] =2F% (2%, U Uk,
U)o REER S T, BEHEOREICL Y MERRIIRRAELARESAE (v W 3Bl Y
0.1%, ¥ 5 FILFE 0.05%, = OMILFE 1%) (LT, EERKEKEAE) 2B -0 BEAKOART, F5
A BB L T AHEAE T 88% (15/17) | FH5AHEAE T 100% (3/3) Thotz, 7 2 =7 P K ORI
ERVEEREKEFEZBAD2b0E o, KBV VBBEROKES) VEBNEERKEFELB AT
Lok, FSEAEEFRERBETHIHETEN TN 59% (10/17) KT 0% (0/17) | #H5SAHEE T 100% (3/3) k&
0% (0/3) Thol, MEHFEIC, KBEEDY ROKBEEDVIZONWTIE, F5A2ERETIHIETEN
T 88% (15/17) KN 71% (12/17) . W5 AHEAE T 100% (3/3) KTV 67% (2/3) TH -7,

8
mEPE RV BEZAVEARAFEAREOEREEZH A TLANEERERREICRETESE
OF: 351
OtEREEF'-RERK'-MBHF° - AHARTE " - ELE "7 MEFES >° - At 123
(EXREYET - "EXREVEL - H5EXRERB)

(B8] F4FHHTWM SNDEFMHEREMLTNDE Z L, ik A LT LTV s, ARAED
1SV OEFEI A NEEBL T, £ERBFZORENEBIN TS, —F T, SEEI, thoEEda
ETDH—REEXTHDHZ L, BWF U RNVEORBEFMEER LS L, SLIIRHOREEBEOB A%
BsEx, ENOSHEEOHE REZEBR ST LEIRBEORBETHY ., Fi T ERSEREICET DA
JRXR—=va VAR RO N TS, Fxid, EBEMHRPICHMAEORABE AT 5FEE LT,
BEMEZACTEEHBETYOARFERMEFR O v X7 B2 BENICHET L, HWROEARBE %
EEHM AT T 2EMZRBE L CEx. (BIIEMEESEFSRS) . ABEERCIE, FF X v 7 H%E
AVWERNALERAREOAREEZH AT 208N - IERAPREREERE ICEKITTEEIZOVWTYIalL
—varBaE Lz, [HE] WEEzBRET M LT, OBREENINOF G T I 2L —va b,
QUWHAFENFEOCAREEZH VAT AEA - FAHICKZ2EERNBM TR Y I 2 —va v 2ELE,
MEE OB PEM CREOHAREZ THIL, TOFBRICESHEREL LT (A) RHHMICE2EERED
B, 50T (B) AEM LELZBHELEEEHIEOLTE, OBREZITR-EZHAOFELHKLE, [#
Rl vIab—rarrOTiE, 1LHETZY OBAKERNFTEIX A LS TlE~A T2 GRF) Tholo, 3
2b—3a QT THRRS Ao BEICRMHMIC LD EERIB ATV, A2~Ad E o6
WWEVOIEEYMHE CoEm EZ BB LAEEEFEE2ERBT 22T, WEELAM ETL 2 EBBESH
oo UWEDORERNL, HAFERBEOARBEEZH AT 2OBRGEEET VORI DE LN, [#HEE]
AW FEIT IRA HPERBE R OBk & 51 THEME L 72,
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%9
LPSIEF=T PV ETORHBER—BILEREHABROBECTFREAEZEBETIESD
OFHHMA - HERH - BEtHh (BEEXR)

[BEW] =9 RV 2 T 2EMEOMMEER Y THE Y RKFI S v BT 4K (LPS) 255 &, EK
IEDIEMEAT D L L HIT, BRIEK TR EOTEHCEBMSICEINAE LD, HITHIRIZE D, LPS D 5IC
LoTilo—ElEHR (NO) OB (NOX) RENSHEMLIZZ &b, LPSIEINO ZEALESETZED
ERZRBEIEDAEENTRIBIREZ, L2L, NODAKZ ML C\5d NO & kiE®E (NOS) (1% 3HE
HHD, LPSHED NOS ICHEEZ 52X TCVWINRECHLDIZENRTWARY, 22T, AFFETIE=U b
Ve TIPS ZHEG L% D NOS BIETREEEZMNDHT LT, EO NOSNH LPS DIEHIZEb> TS
DR ZLEZEHBNE Lz, [FHE] ERICEISBIV6ABOLA Y —F A AWV (EB 1) LPS% 0
(kM) F 721X 100 ug MERENE G L, 3 WM& I, AP, Bels., Bl XD EzsRIL, V7 s A
LPCRICE>TNOSEBEFRAELHEE L, (FEBR2) FEHBR 112KV nNOS i@ﬁ%%@%%@ﬁ?ﬁiﬁ%
7D, nNOSHHZERITH D 7-= ha A &Y — 1 (7-NI) % T nNOS O {EAIE F R EAfTEIC
EOREELEZTWDLIORHIT, 7-NIL &2 0 (H) | 05 £/ 1.5mg lEENES L, 05, 1, 2, 3k
T 4B OBARELZRIE L, [FHR] (EBR 1) LPSOELGICL > TLEUA O LG ISR T S
iINOS B+ H BT A ZITHEM LI=DI% L, nNOS &+ 3& Bl B IX AT IR LA O & g s 12 B W CTH & IC
MLz, (EBR2 15mgD 7-NIOFELEICE-T1, 2BLXP3HMBOERBENFRICH D Lz, LD
RS AT CHE SN TV D LPSIZ X 2 M i NOX ¥ EE NI 1L INOS 3B - T\ D Z & MR
Iz, 72, nNOS A LPSIT L 2 BHKDOIKRTITHE I - TV D ATREME RS RIE S 17z,

*10
m/MREEERFR-_TJFNIEFTOTBHELEBRRBICEASE
OXBRTE-UHREH - BEHh (BEEXER)

[ER] m/BRIEE R I MEEEZ SR T 5 ) VIBEL O AR SN D AEBEEYE TH D, WAEIZEW
TR RIS AL IR 7 A RIESOSR B RO ME, EBROFBRICEHDLL Z EAMEIN TS, LirL, =V
VB W TR /NRIE ALK 2 TE SR A KIGICE X2 BICOWTRERLNIZS TV RY, 22
T, AWM /AMRIEECR FOBERENESER =D F) e FoEaE, KR, T8 XM Phmycsx
LB EP~L LT, =U N OTE EABKISIZE T D /RIEECK F OEENZSWTHH T 5 Z &
ZHME L, [HE] ERICE6~9 MO LA Y —F A% iz, f/MMIEMECKE X DMSO I[CEfE L
Teth, EHEEAKTHERL THWEZ, (FEBR LD f/MOEHEK T2 0, 10 £72iT 40pg EERNE LG L, #5
05, 1, 2, 3BLV4FHBICEBEEZNE Lz, (FEB2) EBR1LERFCO/IRIEEECRFZRE L.
S EAT, 05, 1, 2, 3SBIVARMBOERBRBREZME L, (FEBR )ml/J\viﬁ:Wt%%oif:mwg
PERENEL L, B5 1% ECTCO 10 T Lo RES RS AR ETHENEEBEB CHB L, &5
MO T ORkT2ET7ARELEFORGBEAITHBEICM L, BREDREAEH., B EZITVELS %Lf

MEEZFERL, P aLFaxTa s BELI L a—2ABEZRE L, FEER] (FEBR 1) @m/hREE
fbRF D5 05, 1LBLO2RHZICERERAFEICE A L, (FB 2) /MUSHEER 052X 5
WROBEREIIR N> 72, (B 3) M/MUSHALKR T O 5 30 38 XU 40 %I B R EE &N
HEIZHA L, 20 38 X 30 & ICSEAL RS BICIA Lic, — . /RGP R 7 13 i 5 Rl oy 1o 28
EHzabot, UEORREI Y, mM/BREHLCNFIZ=U N e ToERTEBIOTEERICEEL S
2D T EDVIRE SN,
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*11
ETERRAMAMNTIOASAS—OHERERBSIUVENEERICEASRE
OMAitsE - BEh - WERE (BEXR)

[BW] BEBOBEHO 1 DA Z I EAXEAVEEZRER S S, ZORKREOFE THEEHINED
L2 Aspergillusoryzae Z B S HRE L TS, L2 L, TORGEHRBCEBRLE T TL228HY ., %
TLEEBIRAICEMEZ W OEENG LD, Aoryzae REAT D 0-TIT7—ER TR A T—DT
TUWIERELELDDHZLITMA, A oryzae OBIIZ L D27 a A 4T 4 7 AGRDBHHFETEDHZ Lo
b, B TFERBR 7 A7 —0fBFECIEA T2 EE 2, T TARFETIE, BTEHOBER T aa
T—OREBRBEBIOBAMEE~SZIEEBLERAE L, [FE]IL1HBBO 7oA 7 — A 228 PEH T
HBERREIT R o/, MEMHMMIT S BEME &L, 1~-3HEETE2AY., 3~6 Wiz B Lz, AEH D a-
7 2T —BiEMAEA 0, 500, 1000 3 L8 2000 Ukg L7 k2 IC TEBEZE AL, CP & MERSELWH
FlRAFAEZHM L, 1 BRI LICHERELBAEZHEL, ABRETHRICEZL., bW, B, &
Mtk L ONEENEOREEZWE L, BRI LZEMBIZOWTIIERFFMEZERBREE TIT o7, £
7. EBNEWICEENLME L 16S A X7 ATV IEE L., Qiime2 % AW T HAFE &M L 7=,
[FEHR] 20000 KicBWT, HEE, BEESLIOEBAG EEWGORENFRICHEML 72, EBHO 265k
. WEXEICERRE(EIRDOD N oTc, BNMEEICEVWTIIERNARFOME L LT 87 B%x
REL,. ZO02b 11 BOSHERERETZROBMICEIVAEREICELEZ, FFio, FHE L LTHALN D IR
BAEMLIZZ e W TEBIIT7T oA 7 —OBNMEELRET LR RBEINT, LEORHERNL,
W T EBITEEERE L CIEHCTE 2 AREMES AL ST,

*12
CHLRZLEEMR =T P BFHBOBEREFEICEZASEE
OMHHFRF - HEHh - WHFRW (BERAR)

[BEW] Zva—2AnbERRNOKEL 2B L > TEREN D DIV R= LA, FERFEFICRWL
THERBEZETSEIRAMED 2L LTEXZLNTVS, L2L, mEHMTHE=7 b Y OFHK
IR T DO INR= ML EHOEEBIHA NS TWARY, 22T, YHIArR={tE&hn="7 h Uk
B YR MR oM ARG 2 2B ERE L, [FEIWINIWTBEEO=U Y IRNHD &M
HERBR L, HFEMizHE L7z, 10%FBS ¥ 199 i 2 5t B & L, ZHC P DA R={bAEWTH
% Glyoxal (GO) . Methylglyoxal (MGO) . 3 L U 3-Deoxyglucosone (3-DG) #Z# 41, 103 L O 100
UM & 722 LSRN LR 2 3 8 U7z, M ZEMin 2 5P IR © 3 ARG % . RBRE < 1 mess s
L7z, AMIEANTE, TX VX —AEZITIEOICHAKEREZERNBHTEY, itk NADH A EE S
%, AMALPN NADH B34 MAEkic 4 5725, NADH &2 HE LAEMBEOEE L Lz, £/, BEE2Z
7o IR IR R A~ & FLEE K E R (LDH) MR T 5720, 1BETEZ O A HILL ., 5 o LDH
EHEEWE Lz, [FEER] Mo NADH &if, *TRX L i LT MGO @ 1 X100 uM X, 3-DG ® £ T
DOWHX TCHREICIKRT L, EMEENED Ll ERRB IR, £z, BHF o LDH E®HICB WX, %t
FRIX &bl LT MGO @ 100 uM, 3-DG D& TOLIX THEIWCHML, TNHDO VIV R= M LEWIT X
STHMBEAEELZ T LI NI ENT, LEOFER»L, PO ALR=1{bL&WD MGO & 3-DG iF=V
NUSEMBEOMBATREICEVWTADOREERZFOMEENSREBINTZ, —J7 TGO IX, MIzd NADH &5
FOEHMAEO LDH EHOELLICBVWTHEBEZ EX ol b, PH AR = L& WS kA4 17
BICSE 2 5 BIZ0BBEICL TRRDL ZENTFBENT,
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*13
BRUNRIVERABAOA FRLETVEMATOANS—DEERICEZALIEE
OtHiH - ¥MHERH - HEHL (BEXR)

[B®)] B ERS & id, 7 VBOT I ) HREBLHEO I VR VENIEBRENICHEETIRIEDZ L TH
Lo TORISICEOVT I /MM ELT DL, FUNIEAROFREL LTOREEZR-ERLIRD, HE
FHMERLDbR D, £, BEFHIEBOE CTHERE SN TV AHIEY v 87 Bk, @ fFERHC TR
NI SN T I VBER V20D, F LRSI 27T I VBBROEERRZIWVWARERND D, T2
TR T, RY 7 BERHCHERIS Z8H T2 A FARALI Y (MF) ZIRIILEZBEO T, 7 —0
EFEMEZRE L, [FE] 1HBOT oA 74 X2 KENPEFE LS RDELI9C4RITHIT, 7ug 77—
DEFRBE~=a T VN UMY v X7 BRESHMBERE MY o "I EEENMBED 10% D 20 IKL
VR ERE ARG L, TREROREHC MF2RINT 52 L TAMBEOMEZFAKL, ZonFhrg
TuA =G L, AERBROMMIT 6 EME L, I~3BEEmETEAIM, S~THSHET TEHKY L L TH
TR EBIUCEAREZHE L, MERBRKTH, L ChiEE2B7-, TO%RBEZEL CEMG. BT
. bLW, . BRI OEENEOBREEZMELL, MERBLOLLATOT I/ BBIRE LXK
IEDFRIETH DR EY (AGEs) BEZWE Lz, [FR] K& o 57 BEE O 513k & k<o k%
BRICEEL G207, MF BN L o THIHHM oM AR L OEB D EAGFREICHEML, kKD
RLLREELBMNLE, EXZ U R7ERABOKEICE > T, MBI OO ATOZ R ERERT I/
D —EICHEBEREMDNRDODONT-, 72, bOLHWF DO AGESIEEN MFICX VA Lz, L EDORREND .,
ARt X R EEBICEDLT, MF X7 e/ 7 —0OFKBERLHEML, AEMEEZ2 M EIE 5 HENE
BWoRERT,

14
DIRAVEALTY FEATHPERBH2RERBFTETLIVDRAAD/MDIHR, ELULKK-Ay THDXD
BEICREZTEE
OXEXM'-AEMKX'-BHEX - /MNBEE ' - FHBEF > AREF -
RAERL' - EHEEE ' -ERHEE - Z8ERE - KEHBE '(ZRXRE - "RKEXGHAEY - B
X9 L7)

[EM] BAEESCED AL R CAFEEBEOLMITIE Y., ERMESCHERFEZREIETL2BENAWL VD, £
o, BEICE T D ABENBESIPIERFBOERICEDL TV EBREFERAL NI TETWVDE, £
TCARMETIE, 2EEOIER 2 MERFET NI VALY =2 RAZ A4y VEAML, BEICKETE
BEREABRZOICHRH Lz, [FiE] 2 EEOREWN 2 WEERFET L~U X (dbldb v 7 2 & KK-Ay ¥ 7
A) L IE#~ 7 A (C57BLI6) ~ 7 A) 1T, IE#A (CE-2) . Quick Fat (QF, & > = B - @S &) . 2 % Cholesterol
I QuickFat (QFC,& v a k- @E - @ a L 27— L&) 26 Ao SHBMKRE L-, 1 3@
BR. 1 4@EHKFICERL, KOBE - FREZERL, d X7 2 -2 0flE, ME20NEEL ST BER
R &2 T o7, [KR] MET A~ A THERMLE., &A1 A D CMiE, @IEMEN BT, KK-Ay v 7 &
DA A Y CEZ db/db v T 2 &G L TR VBHETH -7z, ZIHOMET db/db v 7 2 & KK-Ay ¥ 7
ATz AL U EA Ty NAMICEIVHETLZ2ERMAIA LN, BETHRIMT TIE, 2B EEBIZE T
Dz AFUH ATy NARIZEY CD36 ORIN EFFTLI2HEANA SN, —F., BEBICE VT db/db v
ATz AZ U HE ALy PARMICEY SGLTL & NPCILL ORINAZICK T L, RHEME® T,
C57BL/6) v 7 A% L C KK-Ay v 7 A CZE, BIBIZE T 5 20-1, Occuldin OBEHENFREICK N L, F
7o BN IR LML S B DT, LL eS| /IS T BRI OB, 1% B v o T A BE
RIGHEC TR O AT ET DA RENRB I T,
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JYF—LMEALBEZAV-NBNORBEZEETITIEROHRR
OEXEH'-FWRMA'-BHREXS’ - FLAK - IREME?- KAE - FEXEF "7 RIIRHE
VORI KBRRSGEES - CEILKER)

[EM] ABEZHAVZINARBIEFELNESZS A O TE A, YAFJE=E Tk, Lacticaseibacillus J& 23
RO TINARBERETHAZ L EZWHOLMNILTEE, £/, TOERD 1 OREBOEH WY Y
F—AMEICH L EZRELTE, L2AL, VY F—AMMEEALTWVWAICHEL LT, INAKEED
BEWHBENTFELZI ED, MORBERIRERNH 2 LRI, AFETETZOERZHRRET L L
L, [HE] VY F—AntEEE 15 Bk 2&EEERS (BX 0, Bk, I %7/, Tween80) %
BAEWRMUTZEEMBEIN A CEBEIRE T 2RMEE L, £ ART LT IV (OVA) BLUOXRT v
SR OVA ZIRM L 72 MEESR A CTHRIFRICHE R L, BIFMNICHEER pH ZE T2 2 & T, BMESIC L 2 H
BEEBT~OFELFMLIZ, RiIZ, ABREEEN T2 T4 F—F (CEP) ICHTDIAX /T H DS
M ZFAIT 272012, IFAEZBEMBLOHEBRA Ao~ b7 T 7 00— (WAX) ([ZTHMEE, 45y
x4 208k 2 KO CEP G A ME L7z, ®&&ZIC, K HEH 45 D SDS-PAGE (ICT CEP MM EEZH 4200 A ¥ &~
RIBOHEEIT-oT2, [HR]IFEALEOHRAEMKICEONT, BARMLEZXEERSB L OVAIC L 54
BE~OREBIIREN TH o, —F T, XTV U0 OVA IXZEL2TOEKO AT EAHEIC LA S E
oo TOZ DL, XTFRORE, T bBLINAY VNI E O CEP MHENINAREERRERIZZ>TWND
IEREBZONZ, 2T, IRAOSE EZITV, SFESICK L CERE 2 EEO CEPIEMEZHE L& Z A,
BTN D B & — D WAX %y C CEP ittt 2 /73 2 & kR S vz, SDS-PAGE O F. CEP Mtk
WAX B3 IZIX OVA b AR Laf RREICEHEENTRBY, 2o, WITAXY VI E, fRlcAR Lz
A RPN CEPMfMEEZ AL, AMEICLI2WARELZREICL TWDARENREBINT,

*16
BELHARBRRIBEZAVEIT 434 FTF—XDHEME
OFRMA'-HIFARE - &S - XHEE’- RERA - HNIEF?- BEALF?- REXEM -
MELSER - BHRE - REEE- BERE - HAERF - BARLTF - BHERE - @
BER'-FEER - FIEE (BALUKRREES - "HALKXE)

[E] BADTF 2 IV F —XOWMEBEIIHMEMICH D03, LBEEH A Y —2—0Z ITWAICHEH-> TWH
L, TZTHHE I/ NV —T7TiX, HEAZ—F—0BRBELBHE L., MLUEBNOBAET T2 5 58EL 72 200
b F— XA Z =2 — (A BE AT RKL, 22 A7 F—X&W/EL T, ABEBRICET 58
R ZBEL TE, 41, 2 FRARETCO/RNGEONTZOTHRET D, [HIE] MILEFRILED YV v
—Y—4AE B & L, Bk 4 H A (Latilactobacillus curvatus, Latiplantibacillus argentoratensis .
Latiplantibacillus plantarum, Pediococcus pentosaceus) &% A ¥ — ¥ —IZHW T T —X ¥ 4 7 F — X2 {E L 7=,
IR — A A2 —=Z =2 Wiz, 12°CTH 2FR AL ZAT WV, BEIFAYIC pH. T8 E B AL, 7L IR B 2.
BREHEK, XTFFE, FEHE (PTFL - T V) GHEESZ2MELE, £, FREFHED
[l % 26S rRNA B s FHELA O EIMEMATIC LV ITo7z, [FR] @A X —2—2 AR BRX TIX, &
WHIESSP 2 pHIR N EME LA AR o, AR 8L H BICKBX LFEFEICRY ., Uz oI alssn
Too —H . STRRKIZAREYIC pH LR EMER TAR L., GWEEHENHER I N (FRGEERET
Wickerhamomyces anomalus Th - 72) , HLEE T, JIBEX TRV R A LN ZOICK L, RBRX CITE
RN A LN OO, MBHERNMEFF IR, XTF RRIZOVWTE, RRX TE O LRIk
BIREC DT o 7oy, PARK 261 A HUARE TRIMX L MREM Bl o7z, FEMESARIZ, Y7 EF LI
WTIHEHBROERNELS, T M VITEBRROFVARICE» ST, LLEORERN G ik 4 BKRIZ, 0
IRA S —H— L B ERS, EMARICHE LEZEEAY—F—L LTAHAHATHD Z ER RSN,
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REMBFIOEEMENRE - AT R TLOEKEE
OFNER'- EHMKX*(ELUBIEN - "ALULIEK®E)

[EM] FHoBELERET, BRERBOARZSLHABGEEOREICHAINL TS, LrL, FXERE
AEZMNET 2BIEMELRCREICT D ERRZ2ET L LI, FEoEMic L e rE> ., R TIX
BRI D Z E R KERCERBMEHRET LSV AT L0 ELZAME LT, BEMEF4FOEE 21T
W, BHESMOEE» SR EOHERZRE L, T0O%, BEIATSIEHETEEMELFLRE L.
Z DR 3D WO AW EBMOREME KD, KEHEXICRALTHERELRD D FIEELRLIT,

[ k] RBR1 : 0~10 » Al BEFFE 45 §H %2 H 12— ERBHE 217\, DO~ 808 HH o (AR 32 I i % 5K
Wic, WEBEBIIAEE, k|, +58E. ARREE. MW, BHE. WE Wi, BE BET Y, Zhbd
EHHML S OOMMHERKEZER L., HEROWZ21To7-, B2 : 4~7» Al REME 28 BH %2 Xt F TR
EHAT3EEMVM T =MERANTHEOL T ERE Lz, SHOBEBEZAEKL, IFEdat—F5
L T3WINIEEREERL, Bl Eo 2 SHOERE O EBREEZHE Lz, 3D BHfHoT — X W2
python IZ X VAMER L7727 v 7 T Ak SEEALPE & AR HIZ 1T python DILREY =2 — /L ThH D Numpy &
Open3D AL/, ZOKRE - KABHEE AT ANOROZAERMOHEMEZRR 1 CEKRLELEKEOHE
RICRALT, HEEFREZHEHL, REORRME LKL THELRDZ, [#HR] +4FCcihEICRL T,
R I2x MEME 2% P J8 Rx K FARRICE W TR ERE RS R b @ < M TITHEE (K E = I8 IR 2x 5 1R /2x [ J& 2 x
KRR x8.72x1074+22.17R>=0.9753, H TiI &K & = MR /2x IR /2% T J& 2 x K K K x8.76x1074+24.01,
R2=0.9682 L WIHFERICoT=, F7-. BE - BRI X T ANLRO-HEERE L EREEITREELEEK R2=
0.8446 L 72V | EWHBEEZ RTHER L Lo T,

*18
NBREVEEMCLIERMBIVARFOESEALHROKRE
OFRBHEE - BEFE - KAMF (ALUXKER)

[BEM] B RFEERRICBWT, KEEBRSLCBEEA LA, BILA ML AR EOEELZ T, B
P, ZHEEENTREZS, ThOEEMT 210, BHEBOREVBEORMNIPAER E SN TS, AT
X, PIBBILER 22 ERex R AR R ZM A 2T AL FH U F U (AXTICER Lz, BITHZEICB W T, W
R A~O AXT WO FHERRENT VDA, BEHEEMEEZEIERBWBICLY BAD, X o TARH
RTIE, v~V AR FEAERTRICRT 2 AXT EEBMREEZREF L, Bg~ o Ao mR» 5, AXT
OHEMEETMT A2 2HME Lz, [HFE] #HRBEWE LTI 14 HED ICRE~YD A& HWic, WAEH
FIE, MIRIXIC DMSO, RBAXIZ 0.5, 1, 2, 4uM ICFHE L7 AXT 2 RET SN x 72, HEmEs. K1
DIEEPENSRT XA —& —8IHHZ, BT HEBMENT AT 5(SMAS)IZ Lo CREMMi L7z, BT OEEHERR D &
SR EEBEBEXE L, SEHME T XA —F—8 HH DIZH, Pl/Hoechst “EHY A, k{7 2 (HOST)
ATV, BT O, B OMBEECIRE L MRX & RFEMLZ, S 62 IC-1EHWe7a—H3 A KA
MY —EHTIC T, XD I hay RY TIEEERAZ, [HER] & X R o8 p i % o E 8 213X 0uM:12.97%,
0.5uM:13.66%., 1uM:16.48% . 2uM:13.95% . 4uM:13.15% T&H Y (P = 0.549), AEEIT R b2 - 1258,

1UM @ AXT IR B W CHEBIELZ ZF 6 DOHA TRObEMEEZ R LT, ZO/REE S LICXBRX E 1uM
WIMEOWEEIT o7& 2 A, UM IBMKIZHB W THEER (P = 0.005), EHiHER (P = 0.034)03F EIZM
ELl7, £oT, 1uyM @ AXT RN BERESZ v U AR FOEHEOLBICED TH DL Z LR RINT,

— . Pl/Hoechst —&HY«ft, HOST, 7ua—H% A4 A b U —fFTOMFBR, FEXE 1uM BN E THE 2L
Ronlehote, LEDHERNL AXTIRINIZE 2K THEBB LIORTOMBKELI b2 N 7 OR#ED
Ry, AXT Ot ERIC LIV K Fo@E&BEN [ B LR Rmg I,
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Migration of PLGZ1 distribution in frozen—-thawed bull spermatozoa occurs during
acrosomal exocytosis, but its translocation does not be influenced by thawing
protocols
ONguyen Thanh Hai' %, Do Quang Son', Lakshitha Fonseka'?® Takuya Wakai', Hiroaki
Funahashi' ("Grad Sch Envir Life Sci, Okayama Univ; 2Facul Anim Sci Vet Med, Nong Lam
Univ; *Facul Agri, Univ Ruhuna)

[Objective]: The present study was objected to evaluate the migration of phospholipase C zetal (PLCZ1) distribution
in frozen-thawed bull spermatozoa during acrosomal exocytosis, and to examine if thawing conditions affect its
translocation. [Materials and Methods]: The study consisted of 3 experiments. The first experiment, a 2x4 factorial
design was applied to determine the relation of thawing conditions (conventional, 39°C for 60 sec vs. rapid, 70°C for
8 sec followed by 39°C for 52 sec) and capacitation inducers (caffeine, heparin, both caffeine and heparin, or control)
on PLCZ1 distributions at 90 min following thawing. The second study, effects of treatment with calcium ionophore
(1 uM for 0, 30, 60, or 90 min) on acrosomal status and PLCZ1 distribution were examined following thawing of
spermatozoa. The third one, a 2x4 factorial design was assigned to investigate effects of treatment by washing methods
(no wash, 3 times of washing with PBS only and 3 times of washing either with 0.1% Triton X100 or Tween 20 in
PBS) and the culture periods with calcium ionophore (0 and 90 min) on PLCZ1 distribution. Flow cytometry and
immunocytochemistry were applied to evaluate the acrosome integrity and PLCZ1 distributions, respectively. [Results
and Conclusion]: Results of the first study showed that both percentages of spermatozoa with intact acrosome and
with PLCZ1 at acrosome region only decreased significantly after being cultured in the presence of caffeine only or
both caffeine and heparin for 90 min. In these groups, the proportion of spermatozoa detecting PLCZ1 at both regions
of acrosome and equatorial segment was significantly increased. However, there were no significant differences
between conventional and rapid thawing protocols or between heparin and control. The second experiment revealed
that when frozen-thawed spermatozoa were cultured with calcium ionophore, the ratio of spermatozoa with PLCZ1 at
acrosome region only was significantly reduced, and simultaneously the percentage of spermatozoa with PLCZ1 at
both regions of acrosome and equatorial segment, or at equatorial segment only was increased remarkedly. A
significant increase of acrosome-reacted spermatozoa was also observed when treated with calcium ionophore. There
were some frozen-thawed spermatozoa still detecting PLCZ1 at acrosome region during calcium ionophore treatment,
hypothesizing that there may be an association of some PLCZ1 in frozen-thawed bull spermatozoa to inner acrosomal
membrane at acrosomal region during acrosome reaction. In third study, when either acrosome-intact or reacted
spermatozoa were treated with non-ionic detergents (Triton X100 or Tween 20), the percentage of spermatozoa
detecting PLCZ1 localization at post-acrosomal region only or both acrosomal and post-acrosomal regions increased
considerably as compared with no wash or wash 3 times with only PBS. In conclusion, at least in frozen-thawed bull
spermatozoa, some PLCZ1 proteins could have the ability to associate with inner acrosomal membrane during
acrosome reaction and relocalize quickly to the post-acrosomal region after all spermatic head membranes and
acrosome contents are removed. The migration of PLCZ1 distribution in frozen-thawed bull spermatozoa seems to be
due to acrosomal exocytosis, but its translocation is not influenced by two thawing protocols examined.

*20
EFFECTS OF EXPRESSION OF EXOGENOUS PGCBH%%?EEON DEVELOPMENTAL COMPETENGE OF PORCINE
ODo Quang Son', Nguyen Thanh Hai''2, Takuya Wakai' and Hiroaki Funahashi'('Grad Sch Envir
Life Sci, Okayama Univ; 2Facul Anim Sci Vet Med, Nong Lam Univ)

[Purpose] Peroxisome proliferators-activated receptor y coactivator-lo (PGC-1a) is one of the major regulators of
mitochondrial biogenesis and energy metabolism mammalian cells. PGC-1a regulates the Nuclear respiratory factors
NRF1/2. NRF1 and NRF2 then regulates of genes involved in mtDNA transcription, including Mitochondrial
transcription factor A (TFAM), which plays an important role in transcription of the mitochondrial genome.
Overexpression of PGC-1a in in various models were shown to improve the metabolic capability and increase
mitochondrial content. The objective of this research was to examine the changes in developmental competence, as
well as mitochondrial quantity and function after PGC-1lo was overexpressed in porcine oocytes during in-vitro
maturation. [Materials and Methods] Cumulus-oocyte-complexes were cultured in mPOM medium supplied with eCG,
hCG and dibutyryl cAMP for the first 20 h. After that, the oocytes were denuded and centrifuged to get a better view
of the cytoplasm. A solution of mMRNA constructs of PGC-1a was injected into the oocytes. Oocytes were then further
cultured in fresh mPOM medium for another 24 h. After maturation, polar body extrusions (PBE) rates were checked,
and matured oocytes were parthenogenetically activated. Injection success was checked with Western Blot and
Immunocytochemistry. The relative mitochondrial levels were measured with RealTime-PCR. Reactive Oxygen
Species (ROS) production assays were performed with CM-H2DCFDA oxidative stress indicator. [Results] High-level
of PGC-1a overexpression lowered the PBE rates (P < 0.05), while low-level overexpression did not show any effects
on nuclear maturation. Exogenous PGC-1a in high level abolished the development ability of activated oocytes, and
in low level significantly impaired (P < 0.05) the developmental competence. After in-vitro maturation, the mtDNA
content of oocytes significantly increased (P < 0.05). Microinjection in low dosage significantly increased the mtDNA
levels (P < 0.05). However, further increase in dosage did not show any improvement in mtDNA quantity compared
to low-level overexpression, even though the mtDNA content was elevated when compared to control (P < 0.01).
Oocytes with elevated levels of PGC-1a showed increased levels ROS production (P < 0.01). In conclusion, expression
of exogenous PGC-1a heavily decreased the developmental ability of porcine oocytes. Increase in mitochondrial
quantity, which intunrs led to elevated ROS production may contribute to the negative impact. Future experiments are
needed to further investigate the mechanisms at which PGC-1a overexpression affects porcine oocytes.
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Identify the relationship between Brilliant Cresyl Blue (BGCB) staining and initial
dead cell ratio of cumulus cells in germlnal vesicle stage of porclne oocytes
OlLakshitha Fonseka'?2, Nguyen Thanh Hai'® Do Quang Son', Takuya Wakai', Hiroaki
Funahashi'('Grad Sch Envir Life Sci, Okayama Univ; 2Facul Agri, Univ Ruhuna; *Facul Anim
Sci Vet Med, Nong Lam Univ HCMC)

[Objective]: Aim of our study was to investigate the relationship between BCB staining and dead/live ratio of cumulus
cells in germinal vesicle stage of oocytes aspirated from small follicles (SF, < 3) and medium follicles (MF, 3-6 mm)
of abattoir-derived prepubertal gilt ovaries [Materials and Methods]: Prepubertal gilt ovaries were collected from local
slaughterhouse and imature cumulus oocyte complexes (COCs) were aspirated from small follicles (SF, < 3 mm in
diameter) and medium follicles (MF, 3-6 mm) separately by using 18-gauge needle. Collected COCs were washed
three times using TL-HEPES (PVA) medium. Immediately after the collection COCs were incubated in modified
porcine oocyte medium (m-POM) containing 26 pM BCB for 90 minutes at 39 °C in humidified air. After incubation,
the COCs were washed three times in m-POM medium and oocytes were categories in to two groups based on the
coloration of the cytoplasm. Oocytes with blue coloration (BCB+ group) and oocytes without blue coloration (BCB -
group). A total of 252 COCs were used in four treatments and 1mg/ml Propidium iodide and 1ul/ml SYBR Green
staining was performed for 30 minutes in the dark. After florescence staining COCs were washed three times in TL -
HEPES, and florescence images were obtained from florescence microscope. Images were analyzed based on color
intensity using Fiji/ImageJ software and dead/total cumulus cell ratio was obtained. Results from four groups were
performed by one-way ANOVA and a Tukey multiple comparisons test. [Results]: Results of the study demonstrated
that small follicle derived BCB- oocytes has higher percentage of dead cumulus cells (46.5+7.3) when comparing with
the small follicle derived BCB+ oocytes (28.945.2) and the values are not significantly different between two groups
(p>0.05). However, medium follicle derived BCB- COCs show the highest dead cumulus cell percentage among all
the groups (52.2+5.5) and the value is significantly differ from medium follicle derived BCB+ (24.9+3.8) oocytes
(p<0.05) Further the medium follicle BCB- oocyte dead cumulus percentage is significantly different from small
follicle BCB- oocytes dead cumulus cell ratio(p<0.05). In conclusion, BCB- oocytes has higher percentage of dead
cumulus cells and BCB shows a colorless cytoplasm. When dead/live cumulus cell percentage is low, BCB shows a
dark cytoplasm. BCB can be used to assess the viability of cumulus cells in the COCs, and it can be used as an
advantage when selecting competent oocytes for in-vitro studies.

*22
MmELnMBHlRkRE S VHHEOS Fa VY FY 7HRBICRIETR
OfFWtdr - AMIE 4G - NETF - HHEH - AFLR (ALUKXRIRE)

[BA] WL ST eV IR ARSI IR O MAMRE N E T 32 2 &8 mbn T a s, =0 FK
WOWTELSHEHMENTWARY, I har FUTEMENTEME &R ZHEBEICERY KTEM2MR/NGE
ThYH, TXAXF—AEFESLCT R =V AR EE Mgz lE 5, MIle X W HEoBEIKTIC
Sha R TOBEREVEEGT2ARERBXLLNDL O, R TIEMEG~ 7 A O J0REH <09 B8
WBIFH5I hary NI 7 oMBaNSfEE g Lic, [HE] (B 1) R7e2 Al (2~14 72 A) @ C57BL/6N
BELOICRME~ 7 A WPEIPRER 24T\, PEIFE E BRI KV B o NI A RE L, (FEB2)
%ﬁv¢2<%ﬂmﬂﬁ)£;@m#vvx(n~umﬂﬁ)#Eﬁmbtﬁ%W%Eﬁb\ﬁﬁﬁﬁﬂé
WWEWIbaryr MIT7ERTI7FroMlanNgmEaBlEZ Lz, (FR3) SR~V ABIMNE~ Y 206
EJZ?“EI‘]%%E&L T ha v RYTRENRY ST EAMMLUT GFP (mtGFP) & mCherry Z 5 L2 2 b
H2B # BBl & &7, EMBRBICLI VTR ZMEHL 4l oI hary NI T EEOBREZ 74 7L
AA=V 7RV L, [BR] (EBR 1D ~ U X0 HEOHEMIEWEEIIEE X 0% /I8 E0L
L, 11~14 2 HEO~ 7 A TIE, 2~3 Ao~ 7 A LB L TAHEIC(p<0.06)E T Lz, (FEBR 2) Hin
~ T ADORAINTIE, Wihfb L2 b2 FUTRIFMBRETICHHBELTH %ﬁw_f» s~ o A D AL EIP
T, BELEI Faryr RUTHAEMLE, (ERR 3) M~ v AHROYHLTIE, 2-Mas L O 4-1
BB W T haYy RUITO7 FAZ—F A4 XRWINMLTE, ZN6DRERMD, jJDfﬁ"\??X@EFJ%EH@“?D
MR TIEI b2 R TOBERENTLZERHLNERY, I har FY TEEO R IZINEIC
%ﬁﬁ@@%%@ﬂ%%%ﬁT®—l&&6ﬂ%ﬁmm@énko

/
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*23
JE—FITV—F—HFICET2EMBASLVEBAREDEOEBR L ZOEHY
OEHSKLH'-RNE\BEBE?2- IUARR® - MEARF®- LHEL - dEAR - BHEH ' (BREZE
AX¥ -HAAKEBEI -/ —H2T77—L)

(BW] a4, FEANMEDENRHEA TR Z L0, PHBOTEEREICHABEOBEN RBEIND
Zlnl, EMSRMAEDENEMEICEBRT D REESARE S CWD, T, EE AREEE X, A
BLOBANMAEDEIITHERNS Y | E2E~OBEERTBIND, LU, FOAETHES L UBNMAEY
ELZRMEICET2MAEFREN T, HRAMICHEE o TWn2 Y E— 7 U —%— (RB) #DOMAEMFEIC
OWTHBELMNIENTWARY, £Z TAMIETIX, RB FRLIEEZIRFHOEMBE L OHNKAED#E
DOLbEE, AR E Lz, [FE] AFHKICEFTLZROZVICHEEDLLT. 3 B EATLER (A) LT
bEBET, 0% 360 HUL ERE U A4 7THHE RBAEE, k% 45 HUL ERE L, A&GICRE 2R
T ARBIUNTEZR LIEESZBA 7THESREELE Lz, (R F0FEPBLIOREMICBWT, BXD
ZWEBBLANLVF ¥y —RA U T EZII (BD4E) ZAWw, FEAUTIF, A VT Ty (FLEETLE) #2HWTF
EAREHEODBRIRL, &2 BE A AEAK Im IZEE LG HRERE L, P TEBANOEMEOH R & il b 1T
W, BEERAERNEEICEI VMR T e AT e o REARE LREEM AR L, BIMLERAY T #EE
IX DNA % RN — 7 = > 2T X0 MR AE W 3 O ZARMEREAT 72 © DN LE f Se 12 L 5 B Ll 2 17
o7, [HER] BENBAEWED pSEMEMITICE T, HEH, BEMCEDLL T 2HBIICAEE R ENR
53U, RBE EXBBEM TIEEMEN, EENICRHBEINEZHORKEN BT A I EEBNHALNE -T2, &
7. RB HEOMAEMHEIZITE CIE 7 AN I 7 T AMLBBEMICE T 28, BB CIXBHESME AT EICE
<, MBEHTEHE, TERBLVCEBLE BNV T oA T AMOERFEILEZIGFEL, 2o 0MAEMED
EWRZIRMEICEET AN R I,
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Comparison of the effect on gut microbiota between Al and A2 caseins using mice
ONuomin, Baek, R., Aodaofu, Tsuruta, T. and Nishino, N. (Grad Sch Envir Life Sci,
Okayama Univ)

[Objective] Following reports that p-casein Al variant consumption is related to gastrointestinal disorders, type 1
diabetes, and coronary heart disease, A2 milk, which does not contain the -casein Al variant, has started to be
produced and marketed. The benefits of A2 milk on health are controversial, but the global A2 milk market is expected
to triple in five years. In this study, a nutritional assessment of Al and A2 caseins was performed using mice with a
comparison of commercial casein, soy protein, and egg albumin. [Methods] Raw milk was collected from Jersey cows
diagnosed with A1A1 and A2A2 B-casein genotypes. Caseins were fractionated by isoelectric coagulation, lyophilized,
defatted, and then formulated in a diet fed to mice. In addition, commercial casein (a mixture of Al and A2 variants),
soy protein, and egg albumin were fed to mice for comparison. After four weeks of diet feeding, the mice were
sacrificed and cecum contents were collected to analyze short-chain fatty acid (SCFA) levels and to extract bacterial
DNA, which was subsequently used for 16S rRNA genes amplicon sequencing targeting the V4 region. [Results] No
differences were seen in the cecum tissue weight between dietary treatments, but the cecum content weight increased
in mice fed egg albumin. Acetic acid concentrations were lower in mice fed A2 casein than Al casein. Chao 1 and
Shannon indices of the cecum microbiota were higher in mice fed soy protein than egg albumin. Mice fed Al casein,
A2 casein, and commercial casein were in the middle and no differences were observed between the three types of
casein feeding. The difference between Al casein and A2 casein was found only in the abundance of
Desulfovibrionaceae, which was higher in mice fed Al casein than A2 casein. Changes because of soy protein and egg
albumin feeding were much more apparent; the abundances of Ruminococcaceae and Eggerthellaceae were enhanced
by soy protein and egg albumin feeding, respectively, and the abundance of Erysipelotrichaceae was decreased by soy
protein feeding.

25



*25
MEBSIUANRBOFIEI—FTILILLHRAELEAES Y OEH
O B E5 - Nuomin- #£HRBZ - BHEHS (FHILXREEE®S)

[BER] B-AEA BT CSN2 OFRFHFOFENCTED, FHiT ALBL L A2BLICHEND, AL 5%
BT 5EWEBBTP-IYENLT 427 (BCM-7) RAERK L, ZHDBHEBERORPRBLMNE RIESZ 5| &
BT e@HEESRh TS, 7Y v FAEXTF FEBEEBEOFEAEZZFIC VWA, LBEO R ITIE
TN 6 KT 5 X-prolyl dipeptidyl-peptidase (Pep-X) & #oFfE, BRATFEET D, AWFZETIE. AL 44
A2 AP LV Pep-XIEHEEZ L OAME CENDL ZREIH LI —T NV IO HEAL 2B L, in vitro ¥
{bt% » BCM-5 8 L " BCM-7 £ &% & L 7=,

[HiE] CSN2 Bl = 27 V> 7T ORBERFI L, ALALB X O A2A2 T LIV EHIII SNV Yy — Y —HEn b
U EBE, REFEOFILEZ pHAB ICHEL CHEA v 2SBARESE, EO, T, HAETEL T AL
BLOA2FHLOIEAL UHEAIM B IO A2m) 287, 3 — 7L b L, Pep-X iK% % #E#8 L 7= Streptococcus
thermophilus & Lactobacillus plantarum % 2 % — % — & L CHERK L 72, 37°C., 42 B[ O FEET pH % 4.6 i
FCERTFSE, BEYAEL, E. BFLZELTALBIVT A2 I—2 AL 0T EAL U BHE (Aly BL W
A2y) & L7, invitro HILIZXT > v BI R 7 LT F o OEGAE TITW, ER LEXTF R ZRIE
i L T 7 #<3,000 D4yl % ¥ HPLC T2/ 7 ¥ = & hop#r L7z,

[RERI4HAL 1Y v FAMS, Alm, A2m, Aly B XL O A2y BB A U RNFRFH 39.1, 35.8, 39.1 3 L ) 42.0g
Bohl, ZOBEA v 1g»64AE L BCM-7 &iX, Alm T 0.281lmg, Aly T 0.152mg, A2m T 0.158mg.
A2y T 0.058mg T - 7-, BCM-5 &% Alm T 0.576mg. Aly T 0.298mg. A2m T 0.349mg. A2y T 0.159mg
ThY, YOIEALA L PEE BCM5 OF R EL £k Lz, 3—7 VM35 E BCM-5 5L U BCM-7 O W
FTULAEREIZHD LR, A2FA 058 BCM-7T B4R LT, HIE, 2hbD0h¥A &2~ U AITH
HLTRBEHEZHRITVD,
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Lactation-long changes in milk microbiota, milk composition, and blood metabolites of
Jersey cows
OGathinji, P. K., Zabiulla, Y., Akada, K., Aodaofu, Tsuruta, T. and Nishino, N. (Grad
Sch Envir Life Sci, Okayama Univ)

[Objective] The global demand for high-quality milk is soaring and galvanizes farmers to boost high-quality milk
production while considering improving the breed of dairy cows. Lactating cows experience variable metabolic
changes, especially during the periparturient period, which may impact milk composition and microbiota. This study
aimed to determine how milk composition, milk microbiota, and blood metabolites may change during the lactation
period in Jersey cows. [Methods] Milk samples were collected from eight lactating Jersey cows reared at Chugoku-
Shikoku Dairy College, located in the Hiruzen region of Okayama Prefecture, Japan. Cows that calved in the same
month (Aug.) were selected. During lactation, the herd was offered a total mixed ration. The collection of milk samples
began in the first month and continued every other month until the end of the lactation period. The cows were milked
twice daily at a milking parlor, and morning milking samples were collected. Milk composition was determined using
a CombiFoss FT+ analyzer and the plasma metabolites concentration was determined using commercial kits. The
microbiota was assessed by 16S rRNA gene amplicon sequencing. [Results] Milk yield peaked in the first two months
and gradually decreased as the lactation period progressed. Milk fat, protein, and solids-not-fat contents were low in
the first month, and then increased during the middle and late lactation periods. Plasma concentrations of non-
esterified fatty acids, haptoglobin, and aspartate transaminase were high in the first month. Burkholderiaceae,
Enterobacteriaceae, and Oxalobacteraceae were predominant in the milk microbiota, and S24-7, Lactobacillaceae, and
Ruminococcaceae were prevalent in the airborne dust microbiota. High abundances of Burkholderiaceae and

Oxalobacteraceae were observed in milk and airborne dust microbiota in the first month.
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BHOKSARMBOLEEMENRICRETEE
OFW#E - pIIBUE
(BREBRKXRE)

[EM] BINBOEE A MIEDLEBEOEEIINSHTH D, HFE, EEFAEHEESEBL TND 2
LbdHY, WINBREICBT OIREDEEIIIFEHEOH N ERELRBEOO L 2L -TND, £ITKH
WETlE, ARREREDNTHY ZF o R BAEEICELWEMICER L, MBHCEHN 2R S LS4 O
HWOEFENE, IWE~ORBERE L, [FE]AMBBORI 2T 70 2B @HHeE L THW T, ABX
o R B L OEHEARX (EHELESE S :5,10,20,40%) OAFFS5KE L, HAMRBEE CIEHINT
WAERE (HZ %78 155%., BV U A 33%) #AEEL L CERBROAREEIC RS X ITKE
B fRRL, WM. AR, HIERAERES L, VO 4 HMAZHIBWE L, WmHEAS X T 5% 5 40%F
THRAICEMAORAGE A2 Lz, BIEMMICKS 6 A2 THABRME., Z0% 14 A B2 AR5
EL7e, FBBIOKITEHBEBRCHEA Lz, MEEB L, fEHEBIE, KR, KELbL LOEINE L
L, ZAEE~ORBELTRE L, T, FEEIMT2ILERIL, IFEOWEICH W, IIEO N EHEHA
ELTHIE, B, B WRE, laE., ~va=y b, IIEA, IIEMEERE L, [HR] FeE
B, ks, BXOENRICHFEREZTIAON 2o, REOENICHLERICEDEITRON -T2,
IR EEE X, FORTHORBREREETHIZZTNU EE 572, IFEAITEHESE S OEMIE-STHE (p
< 0.01 Tukey-Kramer #) ICIRWEZ R L, #BAIZR->7-, IIE, E£&, K. IIRE. s, ~"va=y
MCEBZEE R 72, UEoZ D, O Y v R EFEO—EHE2HMCRAL THLEEESINE
WCHEEE IR W ERE T,
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A7V ZEECHANERESAEZDFIORERA - BIRICHTHHEEOBRRER
OFME—E'-BREF'-RGFHE’ A/ x - GRABZ ' (RARR - LSRR EEdH

[BEM] AN ER EEEZFLE LERERBICH D SEYTREORE VO, AOREE & F & HE
LOBAEEEMT B0, RAAFEBEROFEHICET 24 2R B3 ThbhTnad, bhvbhix, A
MARBHICTEROHKMBEMEZRA L CHX U I ER2EETEI YT Y ERBEEE L THWDHFREIC
EFLTWDEN, a7 VEEE5 L TAEIREBASEINC LT 1H2H 03 R & W 5w 21 E &
BoZ LRNBASN TS, ZICAMETIE., a7 URMNEE CTHBZEINTZ=U N ORACHN (ML,
AL, WINE KL KT OIMBEEOREEERBLOTNICEEIIERNEZHLNMCTHIZEEZEME L,
[ FiE] A2 Tld, Web 7 o7 — FlEZEM L 982 40 b0 AR EE2F—2 L Lz, T o7 — FNHEH
L EME (MR Fl, REFEE) | MAeER (<A THREL Y [1] 2EIcA X THEZ Y [7]
DTEMEY) vy I— RE) | BE - BINCKT28RER (BWHTAME. HER, BREME, 7=v1
DT T, BWEHE, o7 VKL, el r PO ABNICHT M) Thotm, S TR, B
EBICEAL TEERSDIICEY 3OO E/KSEZRMMB LZ, WNT, 0 DFEMSG R & BIEEZ ML
BLLT, MEEL~RETHELZ - BRBETT LI > THOM LI, RBHEGT2 a7y L Tix My
27 VICADOREBIZEWVWHEREERIVPEEN TV IHAE] EWIHIFERFBUETIHAL LAVEAZEEL
oo RER] a7 VICHESER RO EHELEZGES, BR BN T 2AeRE L, &Hiv B
PETEL, RERETE TRETRITIABICE» 7, £, EESTICOVTIE, WTFhoHE TH HE-K
W23 EKDEa T VERO=U U 2LORRIICHTHREME T VEHRETI2IEZ20Y
D~OFHIARAERRICEET LI LN RINT,
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TJOA4MS—SO0RERUVHABEREIZBTAAA 07 Y (Hodotermopsis sjostedti)

BERFEMOMER
OBREF - RAREX-BHERH - Z5#F - RAE=Z - BAx - GEAFZ - WHEREZ (RKkR
=)

[BEW] RAAGHEZ2FZSMEHCHEDIERT 2BV MAO —2 L LT, NENSBRAICTE 20 Rz ol
MAA A~ 2R L TR NI EEEETEL a7 VICEHL, AhoREBEZ X7 EELELTHNWS Z
LERARTE, a7 VOoRTHLEPKRELSEEDROBRA A YT UV EH Y, MEHEKEZEHEHICHERNT S
LT, TuA T —MoAERELARE, A, NBEEICRETREEZ 2 0ERLLME L, [J
Bl 7oA 5 —@FFryox—ErHn, ER1ITIEISHAD 20 %2 4 KRB (dilfEHC A % 5.0% FRIN
LB, AREEENIc a7 VR RTRELEZY e 7 VK05, 25, BXU5.0%HRMK) 2, Bk
2 TIHIRSD 18 PE IHBX (IR OALDOKBX, A 25% WM, 27 UK 25%HMK) 12
. ENEFNREEAEY L CHEBERELAEZFEIRCEMICHE Lz, WThoRBRICBWTE 21 BHS
TREAL., HACHNREEZNE L, RE, — B FHHEERE, AHERE, MM, % EEICHT
DWW (A3, ¥¥ I, %) BIOAE IFk, Dk, Mk, ©% 58, B ZEE2kckETRBRXKO
HERIL., —BHBEEETAETHTON Lz, [HR] EFBRILICEABRKICB T 28EI O Z > 7 & &%
ZTAER, WO CP & &I, BB 1T29.7%., EBR2 T21.9% Tho/o, FUWEHB ICKIZTTHAER
KOBBEIEX, WTINOERICBWTHLERERUAMCEIA O 2o, BRICOWVWTIE, EBR 1 THNEY
EFROVBOWEEBEENASBX THOR LY HE < (P=0.03) oz, £B2 TIX. EBREELOEBN
BEMEENAHDENEICENTHBX, a7 VKLY E<L (P=0.05) Rot, WTFNOERIZEWTYH,
YT URMET e 7 —OREROHEEREICEEZ RIS P b0o0, ABHENMIVLERER
FRTSELEZEND, ABRIIEBEELCEALEORIEDLETH DL Z LN TRBINT,
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FI5E7HLOBRENAED KLY, F—BERBFESIUVE—BLABOHERCREIRE
B - LhEE - FREX - EEHE® - OBAX ' (RAKRR -"REGTAKRES® - °X
E-REH-'BES (K))

[BM] HESIIBAEZEEZRSE 128 B KA T, invitro £IETT7 F €7 HA(GA)DIRMITART b 2 Z —F
DWMIZH L TRAZ VEAROERE, H—BE NHe-NBEB IO T e 4 U BEEOEMIERH L 2
xR LT, KPR TIE GA DK ENHLME, F - EBRBMEESIOCHE H L HFEOMERICKTTEEL

in vivo THRE L7z, [HIE] =2V 7 — 0V RiffiE 4 BHCESRE 59.945.99kg) (CHERE R (REME : 74 7
TAA R —=64) {5 LEHBXE, BESEZ GA T 1, 2, 3%fUF L CHEME R & F% o CP & TDN
GRLIEDEIICEILERABREEZR T, 44 DT TV HRIETER L, AED 1.8% BEORBRER % 1 H
2@ 55 Lz, THMOBMO%, K5 AMoE#ESREZBI L, AT OHEIEL X OEEHMHE N E
L7z, REBICIKE, H—BRBIOEBEZRINL, F-HREROFAELHF -—BIRE EEOHEMIT %
fTo7-, B#iT 165 rRNA > — % > A (Miseq, lllumina)ic & ¥ & 7~F — % % Qiimel I X W g&#r L 7=, [#5 %]
ZERXROEWBIRE, AT oMEAR, EFHMNE LOMEMERICEZRED SN2 o 7=, HEEFT. GA2%E &
V3% XDOHE—FHiK pH ZXRX LV &<, GALBX O n-FE Bk IR B i35t FRIX X 0 K5 - 72 (P<0.05), L& L,

TN OETHEARMBICERO O RPN, FRBAXOFE—-FBLIOEMPOREL., 2 ¥ U HEEK.

o ZHEBBICETIRON R oT, — ., BE—HMEOR L X VOMIFEERIT, BT 29X D
Anaerostipes 23 % X & 3%X LV %< A 4 R %12 3%X @ Microbacterium 23 & & % 7> 5 72 (P<0.05),
I, EHEPHEOR LD FEIERIL, 2% KX O Anaerotruncus xR X L 0V & 472 < . YRC22 23 %t FR
K &LVt £h-72(P<0.05), Invitro & TRO BN GA DIRIMEI R in vivo TIZWHHE CTIX R0 - 7208,
BMBECR > TIHE-FLEEFEOMEEICLLEELD I EBRRBRINT,
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FSEZHLBEICEAREEROEAHMEREHHR— IO A —N—Z 2RV EREH—
ONlEH - AAWHMB'- EEEM - EMER* - SAEL - KoM’ - BRERER'
(BINXKE-'BES (%) -‘BINXEWERS - 'RE - REWH

[EM] chET, 7HVTRBBERFOKEERWBHELIREE LT 7 €7 4 (Gum Arabic: GA) % fii
BHHIZ 0.5% R MNT 2 2 & T, BRARKOBNMEZENEL L, BEF 7 r 4 @B L O n-BEOREN
LT 22 E2ARAERCTHRE LZ, LALARRL, BIEREERMBEERIZRBR TH . BEMIC
MHEREZHST TS UV TRHAZIT o), BHIARHRIZOWTOBRERb T, RIFFETIEI 7R
F—N—EERHAL, LV EMZ GARKRGICEI2BNMEECHDIRLEZMRFT L, [FHiE] fi0% @A
DOIFRFEK (LW) 48HEZ AWV, TREBHZGA (77 A RX—F A7 4 — R, BEE) 2 0.0%BLN05%E
DLDEOWMUTRBG R 2B L, BIROREITRBRMAGLNE (B4 % IBEE) | SWkE, BEALRICAT
VD BEBCL 7o B IL-80°CTIRIFE L. EEHROGHIBIRE % 4 4 U HEBR HPLC T, M@ #EEHI & % Miseq TEN
FRAH Lz, [FER] BEhAEBREE TIX, SF0O 7o 4 S GA RINK TERMK I~ &4
AL (P=0.07) | RIBRELFHULEMFE Lo/, #EPHIEE TIX GARMK T, 4 #FFIC Sellimonas J&
OEERNBEREICEMEZ 7~ L. BEILEFIC Megasphera J&=° Dialister BO 5 A RN A EICEHMEE R~/ &, Hi
AR EITRRIFEBICELPBOONTZ, HHITAMARE B Lo boD, v B4 VB n-BEEE~
LB ENDIBEREIEDL o7z, b b, GAZBMARK A~V 72 & 0.5%E B FIZHL
THET2ZLT, BAMEENEMIN, KIBNTOAEEBEELANTLET 2 2 ERHERIEI N,
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7483 —EERBEZREAL-ANTNVIERNFBROLEE. REELSSUBERNEERICE
ABE
O*Eﬂ%ﬂhu 2. EIZEHEH R k’ﬁ‘*'ﬁé P REN T PEAC - BARE - ZHEKE EMNE
-FERARL- GREE - HFRXH ' (EERNNMFA/ R—= a3y -3V )y UHE. S
BEXREMER)

[EM] 74 2 —FBIEEEDO Y VIRIREZRET D Z kf&?f&%ﬁaﬁﬁ%mhéﬁé ERHEIRTWY
2, ¥l AHEABRZEEOBNME#EONT VA2 HETHZ LI VEEEEmMEIED RO
TWd, IV 74+ ACEIX7 4 #— € LEKEE Clostridium butyricum MIYAIRI 588 (CBM588) #% Ed A& L 7= i Bk
"MW THd, KFETEIY 7+ A EZBRYTFRICHES LEBOAEEBLIOEEEICS 22 EEBEH
EL, & 6&:1@%&&%?@%%%5%& Lfﬂ%?ﬂ%ﬂii%ﬁﬁﬁ%%ﬁﬁbto [5iE] 12 80D 42~43 Al D =7
ﬁ%ﬁﬂ%%% PER, RERYEIZRD XD I . T OBEICITAR Y R E o LR (Control )

M OBICEI YT A E ® om%bubtﬁ?ﬂ (MPH ) kgL (WEFo7 ¥ —EEFREEB X
T CBM588 A B B = £ 3,500 FTU/kg 3 L T8 5 x 107 CFU/KG) ., fkHAa G BRMET BB L Os 5 21 H B
WCERHOKRELZ P ES, BFE 2L T 16SIRNAMITIC L DN E BT 2 ER Lz, £7-. 85 24 £
725 BEICARHEZRZRKIESE, HIFEFE2BEM L~/ 72 XBRCTICTRER., SN -EE»LE
Wi T A= —%RHH L, &7 — % OMFMITICIT Student D tREEZH WA, [ER]I I VY722 ED
¥hHIlzk v — P EHHEAE (Control, 0.56 £ 0.07 kg vs MPH, 0.70 £ 0.08 kg) ¥ L OBt #E k= (Control, 1.95
+ 0.15 vs MPH, 1.75 + 0.03) D"AZICKESINTZ, MA T, E3TEBFOBEEOFERBEMARD LN
(Control, 14.40 £ 2.61% vs MPH, 22.76 + 3.01%) . £ 7= . 55 PN #ll (H #E 2AT O 5 5 . MPH B£ T 1Z Limosilactobacillus
BAEZE —MOMERBOBLAIEML T\, RRBOBEENL, IV 7+ A EOKRENIEERD L
FEPER ERB XU BHEERBCTRET D LRI,
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BEHRbOomnES NV ARBRZRAVERENEEZZ4OERABRMARETADOHAHS
OMBHRT'-tLEFEF’- ROFWE®- HEER- ANEE°- ERBE °- MEHED" - kH# AR
Fr-EEEH - AL CEXERS - CAEXREYET -CMAXKERVAL - 'REEEH
CERER - CEHER - MK RI)

(B8] WA ORNEEIZIAERNTSICHT SNERLBRINLIETHRALRNWI L2 b, SERBEOIHE
B RECHMERFRNOREEEZRELLOICL TV, T2 THRAET, BEHBE F OEE S KR E
FICRONDMIEZ v N7 B2 AT, MRS E TR 2 A7 L OEEEZED TE 72, R4
ZeClid, MRFE T LT XDV E DS TH D Incremental Feature Selection (IFS) # AW iiE & v 27 g
BHROMAEGELERKICEDHABMKETHET VROBELZRALT-, [FHiE] BN 3SHIBICEEEAS
N7-EREEMAE LS 158 B O AEM 13~23 » HHORKEIC 2 » AR CEH 6 B ORM AT\, HENYEE
M SWATH-MS 75 (Triple TOF 5600+ System, AB Sciex) ([Z XV MiE X > X7 RO R E & € BB 21T >
oo RESNIEMEX X7 BIFIEEHBESCEERE2ZETTICIFSICL2MAadbERKkKEERKL., T
BEeETF LR EER L, [FR] MENE RS SWATH-MS 5T 135 F¥EO Mg % > 8 7 B3 EE - & &
Shic, WIZ6EIOWMBHOMIEL » X7 BEEREA O THEEMIE A R L LIERERAKMA 6 BEZNEN
DFPMETAREFER LIz, U EED | EBEARPICEREMAKSEEZ TS5 MESN A~ —F R
BoOREEFMRIERITIE, SWATH-MS IEB L OV IFS BAE TH B AlREME RS R S i, RRBAMZ X, JRA
BRERBE RO E 2T TER L7,
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