ET B Z2TEMH LR LABRMA ORI AEE &
FIRAEDHESANOMEL. (55 2#)

AL A

L3 )

AR - )RR

PEHBIRTIE (MERSIR) O haaRm b4 BN, MEdike N TR (AD 1%, M

PRI REIR (MESZREIN) AR d 218 VBl L BBaRE 2 JEh L7z, $£7-, WiliR2
WriZF31F % Interferon-stimulated gene protein 15kDa (ISG15) DA NI OV TR 1T -
Too TORER, BB OZIR3R1% 36.4% (12/33) L7320, ET k3% 31.8% (107/337)
SOMEREHE Al 32163 35.3% (12/34) IR TEZIEENEWVVEIITH Y, MEFERD AlIZE
WTHIBWBIITSZREON LICHE Ch o7z, HIEE I T Al EHRORLV A X A
VR (5/5) ThoT-, MFIHERIT 16.7% (2112) &@<, FHITHEI FKY 27 b
D EBERONT, SHIT, I - JPESRIX 58.3% (7/12) TH Y, K4 BE
23 200 H %48 % 5 BRI AHE A COMRACIRSER « WPFEA R Z L7z ) 27 )
mEW EHEER SN, BV ET BrofMied s e Lz A, mikk=a L
AT 0 —/VZIRETHEICE S, RZRPEI=RNT—NARRETHZ Il L
PRI T RIREMEDVRIE STz, 1SG15 DFEBLEIZ K 5 WMAIEIR - OfFE=IL 25.0% (N
THEHRB WS IR 1/4) Th Y, WAHRZH e LR s & 2 b,
F—U— R MBI, MESREDN, JBUVBHE, 1ISGL5, X, TipE

#E

UTAE, FLAEO MBI L D EEE I IZ Y,
720G RO R B CZIEEOKT W I L v 2
BN RO R RN RIRE & 72> TN D 10 18

SRR EUET D IEE LT, ALZ{TY, 7 H
BRSO = A RIS (ET) %2179
“BOBE” BNEESNTWDHLo0, MR
I D FE « VPER & FHCRO M) &
2o TG Y, Fi, BMEZIROLAMERTOR
RWNAIIE (7 V) —~—F ) @EIn T
%18 REFFETIE, FLABARE ORI A RE &
ERRAEOMWPERZ L L, MBEIRE 7 ) —~—F
VREIED T DITHESAEINZ OFH L7218V VB HEIC &
BAEPERR OMNL & Z DV A 7 BRI TR
AT o Tc, AFEEIIVEERE L0 e igo L
DB 21T ) & & bIg, BWBHEERS

DEFFFHAIZ SV TS T 5,

F7o, NAoheEH o CoTHTS 2 L TH
R Z R S 5720, MAZBHI OV T HIRET
ATolz, MFaiWrd 5L LB E R
BENETONDR, ZoOHEIFEOFHICE -
TEASIND W, TREZZWET DR~ — 5 —f5%
> 1oL LTISGLs I s, 1SGL5 134T
HRAIZEBUVT ISG15 mMRNA R EF. 10 22 L5,
HFDFE A~ Interferon- ¢ %512 L Y 1SG15
MRNA FBLD ERAHRE S TND 9, 2 b
HX AR TIE, AR T ERA 2 0
t 1SG15 mMRNA FEEL @ & ARG A ST, W12
Wr ik & LT ISGL5 DA MEIZ DWW TR &1T
STz, AFEREIIVEEE X0 oTsEsk A e LT
DIBIEREZ1T 9,
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AR REABSIT TE S S 32 5 (2019)

Mk L OJ5k

1 MERSIE & MESREDN 22 FH O By VB AR

(1) BV

RS CHARE STV A X A L FERESE 25 58,
ARAREA 13 A A U 7o, EhEsai L0~ 33 BH T
B 5, ALTITEZNHWTW D e R A3 L,
ET (213, f@ & rEsliRis & N o BB Fnfd - (L
b UM RSO 2 A U7z, AL L 725RI T
FEREAEOMERIR (—FEETEN FEc B3,
) AWz, SRR CERIPEINALE 21T > 72
BIERE Al 21TV, AL 7 B BICERINZ T 7219,
[EIN ST FE R D ILRIVE IR Z A, A,
B, C, DOSEETHEL, BZ7 70 EDY
DEBMATREINEHE Y L, 7 n 7T Lt

(Peltier ET Freezer, =1 E T3S, HAD)
Z DTS Lz, BUERIZIZ 0.1% F~ A v
MOAIM A7 @ —AM18M =F L7 a—)L%&
A=W,

MR O REHBEIT -7 12 FERZIC Al

(Day:0) ZATVY, 6-8 HIZIZECHAlF = f sz
FEONERAE (ET) L7z, Al X0 30 HLARRICER
B, HoHWVIE, BERZEEEZ AR T
HTREE E A T o 72,

(2) MiRE[LFHRE

BUWBEERZED 9 b 27 SAIZ ET KiMiEna %
Skt L7,

MR T~ A B2 E 2 AW R
RS & 0 BRIt SKIE CEMRZE DIz 7 T
=7 (NHs) ZHIE L7z, £D%, 4C, 3000rpm
(27T 15 S A BE AT O, I 7 e S 27 v
v (P4) B ELOVEMEREFE (d-ROMs) OHIE, i
AR 2 i L7z, SoTiciEEaL24 mini
Vidas (AR v 7 &« B A 2 —#ASt, |
), 7 U —7 VAU EE FREE carpe diem (#f
ASftT/)L e =h - X, HJUL) BLOPELRT
A 57000V (B+7 4 Va8t 1) %
i, MRAECFRAERE, Z7rva—2 (Gl),
TNE I VAR afiig s 7 AT I8
TANTX BT I ) N7 A7 27—k

(GOT/AST), W/ wh (Ca), Vv (IP), 7

V7 XV (ALB), JRFEZEFE (BUN), REH (TP),
alLxA7m—/ (Tchol) @ 8 HEIZDOWTH
it L7=,

(3) BB

SR AHZB LTI i 30 B & ik 2R F
DIMHAREL & B - 2RO R & itk 7 B
H £ CORFRIREEIC W CRIE B v 88 2 3206 L
oo F£72, FHAOMEEMRNZOWTIZEHATO
el Uiz, RZARAICEE L CldiBy VB E itk
DZIRRDUZ DN T E IR HEE1T o 72, Wik
RICB LTI, REERRRIIARZIRA & RO
BEIT>T,

tRREIZ K0 HEF LR 2 S L 72,

2 WAMHRZINC T D ISGL5 DffEt

BOWBAEZAT o 72 24 9, BREFFESZREINZ 1 98
Bl L7- 180, 2JPHE L7- 10 BHDF! 35 B A ik
A L7, HEC oW TR (Day:0) 1% 30 H
VIR CIEIGHRA, HDVE, BEERZEE 2
ToMRAEI S ORI E, B RO, WAAEREIE 21T
olc, FOW%, MEMBREEUTORMETERLE
ISG15 DFEHL & & bhig: L7z,

JIE LY 18-24 H ORI 1 & EDTA AV HZ24%
A8 2 W CRARER & 0 R U, KR Tl L 7=,
Z D%, Gifford etal.? OFMEIZHE U -CHAM HLER
ZERHL L, S3HTE T-80 FETIRAT L 72, ISG15 DFE
&Y Gifford et al.¥ OFNEICHE L T Real-time
PCR (CFX ConnectTM Real-Time System, Bio-Rad,
USA) ICCTEEZTToT2, 7=—U v 7ZiREIX
60°C, U 7 7 L Ai#fn1-IZiZ Cyclophilin A (Cyc
A) EHWE,

ISG15 ® 77 A ~—I%, Accession no. NM_174366,

F1 REFHBVBE, MR AL KO ET OBk
R

BB TRAE  ETRMHE 5 &A
BE Tgy EREEE T, (%) BHE%)
A 12 4 33.3  29.9(23/ 77) 0.0(0/5)
B 12 3 25.0 27.3( 9/ 33) KEHE
C 6 2 33.3  32.5(27/ 83) REHE
D 1 1 100.0 31.5(35/111) 31.8(7/22)
E 2 2 100.0 39.4(13/ 33) 71.4(5/7)
it 33 12 36.4 31.8(107/337) 35.3(12/34)

*H27-29 £ OFLHRRPE R~ S RSO L 7= 52 R



(TR 7 I e ¢ Forward ( 5 7

GGTATCCGAGCTGAAGCAGTT-3’), Reverse (5°

-ACCTCCCTGCTGTCAAGGT -3°) %Al L7= 4,
TE B AT 21X CFX Manager software ver.3.0
(Bio-Rad, USA) #H\W\ 7z,

T S

1 MEREIE & MESREDN 2 FHO T aBy VB AR

(1) ZIERGR

BB RRER & SIEIRAE & MERS IR A2 T2 A
THREDEFRZRROLE A2 F 1 IR L, B
WBHEER O R IR 36.4% (12/33) T,
BIRFOMEFFIRD Al 2B~ my MEANIC S
v, BVWBHEEREZE D ET FHZHEE 31.8%

(107/337) , HERSIR AT P32 63 85.8% (12/34)
% B[R~ 7z,

BWBAERERIZ 31T 2 08 B 7 5 1B AE S
HE COVERERIZRFEEZER 2R L2, 100
H 20 ClIsZz A= 80.0% (4/5), 100 HLALE 200
A A Tl R 33.3% (2/6), 200 HLLE 300
H 20 ClIsz A= 40.0% (2/5), 300 HLLETIX
20% (2/10) L7¢o7=,

F2 RKESMA XV IBWVBRERB £ TOREK
&SRR D L

BRSBE-BLBERER DR

10053 1000200k 20060 E3005&:# 3008k
EHETEH 5 6 5 10
ZRER 4 2 2 2
ZREE (%) 80.0 33.3 40.0 20.0
RARPES & R4 2R

&3 IR & O IREE T
BiF BF/BF  SBERKER

EF

A M+ FREQRISAR)RILR-/0Q
B By % V16 HRILS
c By B HRILS
D WF IR RE N
E By B HRIL S
F By B2 RIL R
G By MER-RE A~BH
H By MERR-RE ZN:L
| By BERER-RE 8§
J By MR-RE A~BH
K By B HRILS
L By WIER-RE A<B8

WA IEHR T 16.7% (O 7R R A/ 5 fr BA
$¥e2/12) THoT=,

(2) BHFHE

ZHR DML & 3 W PE - 23R 31N LT,
B ERIL 33.3% (4/12), TPERIL 58.3%

(712), ZOMM 8.3% (1/12) L7poiz, HE
BIBNZ DWW CIIRHAMEICIRIR T 5 728, #EEIC
RS 2 EUIH & 1380 5, ARSIV TR
VMR ORI R Do T, ShRE S PERIDSHE
RTETEFITOWTIE AL HRDOHRNAV AR A
i 85.7% (6/7), ET HkDOEEFIFE 14.3% (1/7)
Tholz, MM - EERIIZOWTIE, HIEA
# 30-60 HA 42.9% (3/7), 60 HLL&EN 57.1%

7)) &72v, 95 1HAT69 HHIZHIERFE

7, 1HAT 218 H BT T 2ME LT, itk
DORARIUZHOWTIE, 1 BN HE IS L
U AMAEZFAE L, ENAREE S L7 (ENANEE
) o B R FE A~ OREIEE OB I fERE K 4
R LT,

TRPEAIC DUV TZENR B & RPEER DL 2 K 5
(s LTz, 22k B3 200 H R OZ IR I3 ER
33.3%1Zx%f L 200 H LA EOSZIEA T4 Tt & 72
STz, WFERRLEOZHRIE K 1 IR LT,

BOBHEIZB W TRZ IR OB WBEE DOZG
Wiz 2 1R L, a3 71.4% (10/14) C
EHIZERE BRI 329.3 H, BEHISR 28.6% (4/14),
FERFRER T BgREE, R, R, FHTH
D, W IXR ST,

F 4 ENAREORGEBEEE

BR (ECaMfEH 2L, IFIC1EIFERSE
B4 A1E 5 %ESRRICIECamE RE

Day 0 #EIFREICKYAMEALAE

Day7 #23f

BR-TREY
MEEERICHVIVITHRLNS
FLEM DL MEA KT D= EER

Day 8
D%

K5 ZER B L RPEESR DL

ZHREH
200555 200k E300k5E 3000k
SRR 6 2 2
TRE 2 2 2
TREE (%) 33.3 100.0 100.0
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1 WMEEFDZF D% %2018 4 12 A

TZAEAM
1488

Ed
71%
2 PNZRRFEDZE DL %2184 12 AL

(3) Mgk

ZHRA & ARz hRETC ET Broo it ot
343 6 [ 2R LT=, T-chol IZOWCER4I A%
RAELVAEREICE»- T, MOBEHIZONWTHE
3o T,

Oy IR O MR E A £ 7T\ OR Lis, ol
B MR ClE Ca/IP EhiZ 3 C H AR oid- &
IRV N = SN Sl =w:=y/A TV gVl

2 WAHHRZENCE T D ISG15 DRt

BBEMRA, 52 WITEGRE L 0 AR 4
5H, HFIERAE 85H, AR 24 BHTH T2,

IR 12 DG IHEIRHIE O FE A 1
ICERE L, FEBEN 1 UL EOEREZ a4 L 2k
L7z, MAHEDREEL 1.5 ITRREL, FBlE
23 1.5 LA EOERZ B4Ry S 2 LTz, =hh
FORI T 33.83% (N2 Wrea s/ = b d
#04/12), AZMBAFORFERIL 70.8% (KM
WrEEE RN MEEEEC17/24) , A-AEHRAF OfFE R
1% 25.0% CRFATHRZWrEREy M-I yRaa451/4)
Lo,

# 6 ET FFMiRREDOZIE & A4 Ll

. =AY B
(N=8) (N=19)
NH3 (pg/dl) 326+ 58 338+ 3.6 2
GOT/AST (IU/L) 86.5 =+ 8.0 86.7 £+ 5.2
BUN (mg/dl) 9.0 + 1.3 106 = 0.9
Ca (mg/dl) 10.2 = 0.2 100 = 0.1
IP (mg/dl) 6.2 + 04 6.3 + 0.3
ALB (g/dl) 3.5+ 0.1 36+ 0.1
TP (g/sdl) 7.6 = 0.3 78 = 0.2
Glu (mg/dI) 718+ 40 666+ 2.6
T-chol (ma/dl) 2459 +18.42 1925 +119°
P4 (ng/dl) 7.8 =+ 1.7 41 + 1.1
d-ROMs (U) 111.1 +10.2 106.2 =+ 6.6
Ca/IPLh 1.7 £ 0.1 16 =+ 0.1
LR SR
*1 N=7
*2 N=18

R EHTHEEZDHY ( P<0.05)

£ T SRR O MR A RS D Lk

SRR 53381

ma h3's BuRmg ER

(N=3) (N=1) (N=2)
NH3 (pg/dl) 71.7 £ 31.6 49 330 7.0
GOT/AST (IU/L) 603 £ 3.8 50 96.5 £ 2.5
BUN (mg/dl) 83 % 4.2 10.6 91 % 1.7
Ca (mg/dl) 93 £ 0.2 9.4 96 £ 0.3
1P (mg/dl) 83 % 0.6 5.4 65+ 0.1
ALB (g/dI) 35+ 0.1 3.8 38+ 0.2
TP (g/dl) 7.0 £ 0.1 7.4 68 £ 0.0
Glu (mg/dl) 653 £ 26 62 47.0 £ 14.0
T-chol (mg/dl) 138.0 £ 36.7 84 1540 % 7.0

P4 (ng/dl) 10.1 £ 1.2 207

d-ROMs (U) 943 £ 4.1 93 1025 % 3.5
Ca/IPtt 1.1+ 012 1.74% 15+ 00

ML ITRNIARRER B L, DL T ARUE & BT X
P aWiat 3[4
BB CAEEDY (P<0.05)

- =
WEARRE & [FIRRIS, BV OZ G 36.4%
(12/33) &, MERE# % V= Al @ 35.3% (12/34)
R ET @ 31.8% (107/337) ZH~ATEEFITE
fH T, FNVAZAFEOY B— T U —
KTk L CBWB 2 FE L7355, ET ==
DSRRPELR 20%, AREPES 30%I 2% LGBV VEES
R ERISERPE 42%, ASRRPELR 49% & 2R Dm) I
NFESTND Y,
fEHROILANZIT 201k HREIL 472 B T
D1 ZEiE AENE 192 B (O MRiEIRE-ATSR H £k 280
H) Thd, 4, wHROYELZENRBEEB L
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% 200 HLL EOEMIARZBFETH- T, A
M B IBVVEBHESENE H £ TON-H H %% 300 H R T
40%, 300 HLLET20%0DZaRE 72 -7,

ZDT, MRS A W2 BOBREIZEB W T
HERRIRER A OBV L 0 2R b o
», VE— TV = =D NN T 5 A
REMED R ST,

WEAEFE L [AIRRIC, ET REMIRIMAS 1235 T T-chol
AR N TR ERNE o T, I VAT
17— /U RAEC PRI O FRIE © TR
FNF—EERWVIEOMBNR S Y ¥, BHHEGE ? <
I RAERIR 2 ~OEERRESN TS,
DI, BOWBMHF LI L THAZBETH-
7RISR FIRRE DAL, FHZ RV F— DA BN
RSN, 51T, BERRERER X 0 ARGt
DONEH)ZeRk H 0% 329.3 H LtEHIRONE)ZE0E H
X0 100 HLLESERE LTV 5720, Rziad
R R A B FE LS L HEE STz,

RV AL A RO P ERIL— R 8.5%
(27/316), —IRRsHE 13.5% (7/52), 1BV VEHE 3.2%
(1/31) L2V KTV 5, A, FipEER 58.3%
(7112) LHEL D bEWRER &7z, ZEIRHE
#5200 HARGEOZIGEILIRESR 33.3%I2%F L 200
A UL EDOSZRGTETHE & 72 o 72728, FRTZE
5 H %200 H ## 2 5 BSR4 OV Tt E
UAZ3ENEB 265,

AW TUI RO FHUL L S 780 o
72b DD, BRI THEARITIRA Tl
FHEN LT EnEIN TS Y, F,
B ENBUVEE O IR 17% & & & IZSEFER
19% & N THHRED 5%35 LY 10%I2 e~ T L5 ©
NFESN TS, BRNIZBWTHEES F~D
EHYHEEICL->TAL HDEWE, ET OR3HE
Jiti U 72 B3O A3 3R1 % 10% A0 T - 72, AT
TEDOMAHALHRZRIT 16.7% (2/112) ThHo7zi=HM
THHRIC K 2 U 2R 7 13 E oS & RSN
D RSN,

FEHIBIRRR 2 L7BUWBE T Al HSkEE
¥ 625% (10/16), ET HI3KPE T 37.5% (6/16) &
WEIN TS Y, REFFETIE, Al HEDFRILA
XA Ff 85.7% (6/7), ET HROEEFIFE 14.3%

(U7) <ThHo, WELD L Al HKET DL
Blrpoi-,

INHOREREY, MEREEZ AW AL K0 b
ZREPEL, BTOSRPHEFITHEDO AL A X
A VFENGENTW -2 Enn, HHBMKEDE
PEREAN & U CHEREIK & MESEABIN 2 BV VSR
IFETIERVNEEZ LR, LL, URY
& L TRIIRZRFOWE Y A7 & AAHRIC X
D030 A KT D EBEZ BN, FEhilchiz
STIEHEFEEVBPLETH D,

AR, ENTAREAFO MR Tl B R
FEEARTENABELRD CallP NG B ISE D> T2,
Ca & IP CIXFAEAITIALNZRD > T2 DDOJERE
5L D & IP OIEH#PHIX5.6-6.5mg/dl TH D,
HARIAFD IP I8 W TREVVME A R H vz, &
IP MJE I T B EARE CLIELIEROND 280
D, ET R IPEITZ G4 - Nhad & b IR
FEEE, 2o, EF#HPANTSHD (£6) 70450
IZBW T B OFRBEEIOERT5 &2 56
N5, ENARFORKNBERHIZITE LR o T,
LU, IR b3 7 IAUE DS IEAERE DN i VR,
73, BB I T HI0E L7 8 mkkill b
DETH -T2 Z ENHIBWBHE LKL 7 Al
JEICBREI IV EE 2 B, ABFFREIZR W TILE
USRI & 2 B PERR O R B o 1=,

ISG15 MRNA F8l & P4 JRFEZ L AG T
BaA=DRGRERIT 78.6%, NEZIRAOHTHF 81.3%
EHEINTWD Y, AIFROERELY, St
DORFFEHRIL 33.3% (4/12), FZMHBAF ORI
70.8% (17/24) & 1SG15 mRNA FH1 & P4 Jfs 4
G ORI HE XV IRWEER & e o7, T DT
D, HHRZEIC BT 1SG15 mRNA JESLEHIE
DHEV Y P4 LAEAEDE D T L AL L HEER
ST, BFITEHRAFORFHFRIL 25.0% (14) L7
D, BEEERE L [ARRIC, ISGL5 (FM IR IE
LTV iRn Bz s,

B /N

1) #HIEN  BARFESE N LRSS, FEAL
BGRERT XA~ (X&ZRINEhER) ,
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The efficient production of Dairy cattle and Wakasagyu (Japanese black) using embryo transfer (ET)

Sonoko MATSUMOTO, Kiyotaka SASAKI,  Nobuhiro KAWAMORI
Fukui Prefectural Livestock Experiment Station

Abstract

We transferred female embryo to the opposite uterine horn of corpus luteum following to artificial insemination
using sexed sperm to daily cattle (ET after Al) and surveyed the risk of it. The availability of
Interferon-stimulated gene protein 15kDa  (ISG15) for pregnancy diagnosis for twins was also examined. For the
results, the fertility of ET after Al was 36.4% (12/33 cattle) and, was higher than the fertility of Al using sexed
sperm  (35.3%, 12/34 cattle) and ET (31.8%, 107/337 cattle) . All the calves of singles were Holstein Friesian
from Al; therefore it could be said that ET after Al could be one of effective method to improve fertility rate and
product Dairy cattle. However, it had the high delivery risk due to the high rate of twins. In addition, there were the
high rates of embryonic mortality and abortion, especially when cow had the non-pregnant period over 200 days.
The total cholesterol of the fertilized cattle was significant higher than the unfertilized; therefore it could be said
that the shortage of calorie caused the lower fertility rate. The expression level of ISG15 indicated 25.0% of twin
predictive rate  (twin predicted / twin pregnancy: 1/4 cattle) and it might be that this low twin predictive rate
showed the determination of ISG15 could not be used for prediction of twins.

Keyword: sexed sperm, Female embryo, ET after Al, ISG15, twin, abortion
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