55

S OEBHERETICETIHE
(B4E) SENSHOREERICSIZ2FMY EBERBORE

WEFEX - B - ROTHE

P

£

]

HHNSHEIC ST A ERARAERY L5 ENT, RERER~OFEMY (220 Y N HE
U v) | EEREO /L a—A@E (1.5mM, 0.5mM, 0.1lmM, O0mM) ., ¥EEOEH (T
CM199, m—SOF, CR1laa) 2V TORHET-1ETH, 27V VY BELUNTHREY
D YOREMRBRTIE. 27U v Eh b H£29) YOFRMTHRNAEBR, 27V ENARE
o) Y ORBRNTRHREL SR, 1o m—SOF %o S HBH O/ v 2 — AREFHO
HBRTIZ, SThA 7 a—ABENMEVRE, 2 MU E~OSEIR, BERIRERNE -
#. TCM199, m—SOF, CR1aa® 3 SMOREENORRTIZ, m—SOF OlftaRA
EhH—BE <, KICCR 1aad'@h» > m—SOF £ CR 1aath kO & CILRERRO
fitdtE, m—SOFT6HE, 7HH, CR1aaT7 A B4 Lk - RERKR TR -

ar

F—g—grav Yy ndfEgyyvy; Fra—A ;m—SOF i CR laa

# B

N EHe L. BRLIZEOBTFRG, F4LE
Lhakloinio-tz, ¥z, BlfE, BEBEICHVS FIr—
EeLryeEry bR BAHESL LTL, FEAEHE
WKL DL E 5T b,

W BT S, BEECHIR L - BEMEMS O
b, SEENCIFT 2L THEATHELTL, BB
R LTV 5, EENCHEAZTHEZTS 2 L2, MK
ez 4O Mk - EHORL L EREAB LR LTI
MdhH, LiL, 1EOINEMLRAE T2 EEROEIT
2ERELVEL, L) —BORRRREROR LK
BERTWS,

¥ i, BAEHREOMSEIL, FRZHEE S L-a%E
Bl BEmMOVWTHLHEXARDHA TV S,

FCTEY. A TEROBEREDL D, FWT
I o—@ThL Ay ) NAEBRL AL RETY Y
wanE g AR O R SRR LS 21T -
Too WD, Foa—RcRoOWMMEEMEFRALSEE &
D|EP I B Bk, KREFOI V2 —ARE
o THh#E L1,

¥, SETCOEBMTCM1 99Hbh, HBOH
sircrsEm, Tiobbh, XOREROMEB AL, £

OHE AT ¥ R ARIPER (S OF)™ %, il
WERCHEHINECR 1 aa" @i FOFH LW ERR
AEBBLTED, ThbioLTLRFET-1-OTH
&1 35,

HERUAZE

HEN SR, BEHE L TEEDNCRR LIRS
FORME A B R T OB 7 mmll FOIRRa D & 37 R
PR L. FEAUR WEAER L - BERMEE RS
L B Ll TR T - T,

FHBIP T O E®E. 10% 4K EmMFMTCM
19912 3 x5 AAAAREBL, 47207 ¥ aTHE
4 31 1= 2085 17T - 7o,

R, 0.020g,/ ml~ %) YIBORS0p LD >
T ~EENCEBIBF A AR, ZhiZl0mMA 7 =1 ¥
B O TR, BFHAI~5X10°/ mlic % L 7-F
TR A0 Linz . 5ERIfT - oo

ek, BB, 2, 390, LIFOLEDEE
LTs

RB1TIE, 2 )Y (C:HINOS) EnAKET
)y (C:HNO,S) hEfEoRRECE LETRE
BB, 5YTFHEMBEEA ¥ 2 ) ~0.0108, b



56 —HERBERT v ¥ —BFE#E : 255 (1997)

M2 TCMIYIZ, @# %Y Y10mM%E Nz 7oK
(TK) « @4 £4% Y vIomME Mz =K (HK) .
@& /10mM -+ A £ 2 7Y Y10mMEIZ 12X
(T+HEK) O3R%[E LABRET- 10

A2 TR, DABIVHLAT I /BREMAIBILE
ABIER (m—SOF : k1) ‘wennannuimy g
Lz, Q¥ a2—A1L.5mMOX, @7 A a3—20.5mM
O, @7 a—Z0.ImMOK, @74 23— 0mM
DODED4EEHT, REDO TV 2 — ABESBT L,
HE 3 T, BERoEEIICREERATL. TC
M199, m—SOF (#4+2—20mM) . CR1aa
(#2) O32E20T, BRbATHHEER LA~

#1 m—SOF O#pL

NaCl 107.7 (mM)
KCl 7.16 (mM)
CaCl:2H,0 1.71 (mM)
MgCL6H.0 0.49 (mM)
KH.PO, 1.19 (mM)
NaHCO, 25.07 (mM)
Lactic acid 3.3 (mM)
(Sodium salt, Syrup,60%)
Pyruvate—Na 0.33 (mM)
Glucose 0.00 (mM)
*®MEM amino—acids( x 100) 1 (mé/de)
(Non—essential)
* BME amino—acids( x50) 2 (mb/de)
(Essential)
Phenol red 0.1 (mg/de)
Streptomycin 10.0 (mg /de)
. Penicillin 1K (U /de)
*Insulin 1.0 (mg/de)
*k Hypotaurine 10.0 (mM)
*EHF e mE iz b D
#2 CR1l1aaondn
NaCl 114.7 (mM)
KCl 3.1 (mM)
NaHCO, 26.2 (mM)
Lactic acid 5.0 (mM)
(Hemicalcium salt)
Pyruvate—Na 0.4 (mM)
L—glutamine 14.6 (mg/de)
MEM amino—acids (% 100) 1 (m€/de)
(Non—essential)
BME amino—acids( % 50) 2 (md/de)
(Essential)
Phenol red 0.1 (mg/de)
Streptomycin 10.0 (mg/de)
_______ Penicillin 15 (IU/de)
*Insulin 0 (mg/de)
*Hypotaurine 10.0 (mM)

KEIRF L b D

i, ZhOOERETIER L7 HHORRRE X
R RIC >\ T, M THEREEEY L FRE%
FuroMlE s rie m—SOF, CR laaic >\
T, BELL-ERBOSEXHBHT 218, 1.5Mx
FLyy)a—rEtid, 1.AMZ7 ) + ) v ok (X
1) A LIPRAlla s S LT, TOAFEB LU
FERHF B OB HEREY AT, i, —HoOmBELA
BHEL., ZBRETRAAEL .

LLEOBRIZ 5\ Tid, BRFH48RERIE o, 2 dilaLL
EAGEILTWBIBORE 2 # O3 ER2HIE L,
RAEERIT, BHBX0AL LTIHRE T LT
Wy TORMERE LR loEAEEL, REERS L
=

RS, W, RESEONREMHE, T~<T38.5
C. 4 %CO. 2%, BEE9% D&M T LML 3%
LTfr-1e

#w =R

A1 0EXK s s ERAREERL, HET—FS
<.\ 21.2%(356/1676)TH H . TEOREREZ, 17.9%
(148/826). T+HEDRAE G, 17.9% (114/638) TH -
foo ¥io, BEBROREFETIZ, HEO A 6 A B iCHE
MlORELEDLH, THHORERLEL T (K
3) .

AB2 T, m—SOFIEThH I a—AREN
At s, 2Ll L~ EE, RRaEEELE
STt SEIRIE, V31— R1.5mMT73.6% (95/1
29), 0.5mMT75.2% (82/109), 0.1mMT84.5% (180/
213), 0mMT87.5%(342/391) Ta h, a4 R
iy 73 —x1.5mMT31.8% (41/129), 0.5mMT39.
4% (43/109), 0.1mMT51.2% (109/213), 0 mMT59.
3% (232/391) CH -7 (R4d) o

k(R ER 1 1.4 M Glycerol ¥71zit
1.5 M Ethylene—glycol
L=t P 20% T4 migtEE TCM 199
Program Freezer @ A 4%/ —nixgEaK
il K
0

76 ()

0 2 10



L

(B4 8 THEAZHORERRICED 2NN & ERR OB 57

AB3EFs, TCM199, m—SOF, CR 1
aa® 2 fIfLL E~ OG8RI, FRFNT1.1%(865/121
6). 80.8% (829/1026), 84.6% (378/447) TH -1, M
|EARAERZ, FHFN19.6% (238/1216). 48.6% (499/
1026), 43.4%(194/447) THH, m—SOFHi—&FFH <\
KIZCR laahi@dr -t TCM1994,m—SOF &
Oz 1 %K#ET, $1TCM199&CR laakd
Ml s Bk THEXZR AR, m—SOF&CR 1
aal OMICRBEEEN b o (F£5) . BREOREE
HEZ, m—SOF#H—FEL, KIZCR 1laahi @ lh -
72 (B2) o, TCM199, m—SOF, CRlaa%¥h
Fhom®T7 8 R4 LR - LR O i

¥z, JHEORBRMTER Lo (£K6)

¥, m—SOF A 5i§6h i ibfia & iR sy o
R - AEEOHB A NoEFRIT, 1.5 MTF L v 7/
Ja—s, LAMZ VL) ¥ & b2, 6 HEH, THHIC
HE LS L o RERR TR <. 8 HEICHE
Lk L oaRER i Tid, TF LA, CR1aa
BEERoOHBRBNOLEFRE, 1.5 MzF Ly X)) a—
My 1L AMZ Y 20U v i, 7B HHELHEER
BLURERR TE» -1 (7, ¥8) . BRCE
I AFFEBEOFHEE, TCM1 9 9462.5%(5/8)
LIEFEELS, m—SOFi240.0% (6/15) TH 1=, C
R laaTit. 20.0%(1/5) Eh -1 (F9) o

#3 270 (T) ~AFExr2Y Y (H) HEMNEOFRAE K

o4k OB B K LI
z 4 ™ £ £ ¥
_J: 4 e 6 B 7H 8 H 9 H at (%)
T [ES 826 19 52 77 148 17.9
@ H E8 1676 4 97 134 121 356 21.2
@ T+HE 638 13 45 56 114 17.9
£4 Ta—-ABERNRARE
T3 — A s @ -
PA-AME 2 MLl L Eo®
(mM) 5 # 5 R E 74K R
1.5 122 g5 73.6 41 31.8
0.5 109 82 75.2 43 39.4
0.1 213 180 84.5 109 51.2
0.0 391 342 87.5 232 59.3 o
#5 B & B K
' 34 kLL o :
K & =1 5 % g MR R el HEREELEE
xaR PR s (%)
m—SOF 1026 829 80.8 499 48.6"
CR1laa 447 378 84.6 194 43.4"
TCMI199 1216 865 T1.1 238 19.6°
BESsHRIcEEEZS D ack k
b %
%6 & B % (7HEE B o
_ 25 # CRlaa
Ny i 3 A B
K% W
(55 E T G s G Y 2
TCM199 4 104.0 4 143.5 15
m—SOF 4 98.3 140.8 “
CR 1laa 4 91.5 141.0
5
0
6EH THH BHA YHA

2 R LR



58

=EA MR+ v 5 —PEHE 258 (1997)

#7T O - BUAERUR

(1.5 Mz F L v 7Y a—i)

%W Kok 4 fF ¥ i R E
6 H B 85.7(18/21) 28.6( 6/21)
m—SOF 7 B H 92.3(12/13) 53.8( 7/13)
8 HH 35.9(14/39) 25.6(10/39)
6 HH 66.7(2/3) 33.3(1/3)
CRlaa 7 HEH 91.6(11/12) 41.7( 5/12)
8 H B 59.3(16/27) 18.5( 5/27)
F#8 A - BB
(1.4MZ7 V&V v)
%% Kok % F ¥ B HE R
6 B B 81.8(18/22) 45.5(10/22)
m—SOF 7 HH 87.5(14/16) 62.5(10/16)
8 A B 46.7( 7/15) 13.3( 2/15)
6 HH 75.003/4) 25.001/ 4)
CRlaa 7 HH 100.006/6) 66.7( 4/ 6)
8 B H 63.6(7/11) 27.3(3/11)
#9 FEKEOBEES (H7-8)
BERE DBHEEXR SHEHR Tk X
TCMI199 8 5 62.5
m—SOF 15 6 40.0
CR laa 5 1 20.0

£ =

LA vyal) Vi, BEERCENT S EE0REEHR
Np D EPESTIBIRINTIND, Tl £V VY,
A AR VEOSTHT I /BICoWTIR, IR
SBEHEETACENEDhTENY, 4B, 1 ¥ 22
JveEnd{fee ) vEREMTAC LoD, ERIRR
ARNEF O REAEHNEET L L, X LTHRORED
FldascEhmRanizc, Lirl, 270 YiE201T
3. BERHERTCELD 512, TlReed 5™ IEEKKED
HAHERIC BT, 27 ) vEnA i aY ) Y EARKC
EmTaclic sy, BRARERIBE L HBEL
TWAhH, 4EORBTAKFENCLZHREALLN
Kﬁ‘-')f:.o

m—SOF %M1, Ynva—-20BRENFHBOGE.
S — AEEMOE 2o, 2HIBL LS EIE S E
n, EREEEENE ETAZEMHBLE, COBR
BEELS, UELYORBEE —H LI, ELVRY
b — APEEED. AmM, N LPIZ0. ImMARETH B
FHELTWS, ZAa—AEO0TE, RERLIED
BRECLECHLLOREHSLH, m—SOFE™

Wi, Zaa—AREC THEMNRE L, BOK
s LOBHLTbAB T LBETEL,
SEOREICHEVT, m—SOF&CR 1aaldTCM
1991 b, ERAORERNR (. RAEEE LE
hotre COBBODEDE LT v a—ARYHR
R TR EFANELH S, TCM1 9 92,
5.56mM& L 5 EEMEVIRED /v a— 28GR T
WhW, Fra—2%kE&thklbm—SOFELUCR
laaT, BURARIEVREFELRLILEFLDA
bo

¥4 m—SOF&CR1aad Tk, m—SOF
OHNEVRERL, EVRAEELR LI, ZOTE
11, EREmOHKORZLS LHENEZh S, SOF
EIEOHARE ERTIERATLWA D, EOREERC
Rlaalhdb@LThWiOTRELWMEELBNS,
m—SOF$LUCR laak & - THHRHEOME
&ﬂ\m—SOFTGHE.7E§.CRIMT7EE
oA - AR - BORIEARR T . ORI TRES
THITRWE SV LTz, ., ARVRAETRSES
b, m—S OF OFMER, 4E, £EKAHE (40~50%)
A &> TCM1 9 9 DFFEHEOZHE
CREE RV bo0, BiL TSR <,
gy A Lhibh otz CR 1aad3RORRE, *
DAL AN D Do

¥, BRSOV T, KRR D
RARSARECH-T. LrL, m—SOF 2EFHND
ERcHVAZLILEY, F1EHHTHELALIBH
ARG . Lo 2 @rbd@~slmii, COC
L, BEACSRERBEOADFIRAC b L8bh
o

51 A3k
1) BHE)IEE - P)IEM -t leE (1995) O
nEBEmomsr I FEARORECRET
Taurine O¥EIMEE, FHESHPM, 11,3337,

2) Baumrucker C.R., Stemberger B.H. (1989),
Insulin and insulin—like growth factor—1 stimulate
DNA synthesis in bovine mammary tissue in

vitro, J. Anim.Sci.67,3503—3514.

3) Brackett B.G.,Oliphant G.(1975),Capacitation
of rabbit spermatozoa in vitro,Biol.Reprod.12,
260—274.

4) Carolan C.,Lonergan P., Langendonckt V.A.
Mermilod P.(1995) , Factors affecting bovine
embryo development in synthetic oviduct fluid
following oocyte maturation and fertilization in



WIES -

(48 FEAFHORERR I B0 5HRMY & IFRE OB 59

vitro, Therio.43,1115—1128.

5)Gardner H.G., Kaye P.L.(1991),Insulin increase
cell numbers and morphological development in
mouse preimplantation embryos in vitro,Reprod.
Fertil.Dev.3,79—91.

6) Gardner D.K., Lane M., Spitzer A., Batt.P.
A.,(1994) ,Enhanced rates of cleavage and dev—
elopment for sheep zygotes cultured to the blastocyst

stage in vitro in the absence of serum and
somatic cells:amino acids,vitamins,and culturing
embryos in groups stimulate development,Biol.
Reprod.50, 390—400.

7) Harvey M.B. ,Kate P.L.(1992) ,Insulin stimulates
protein synthesis in compacted mouse embryos,
Endocrinol.122(3) ,1182—1185.

8) Harvey M.B.,Kate P.L.(1992), Madiation of
the actions of insulin and insulin—like growth
factor—1 on preimplantation mouse embryos in
vitro,Mol. Reprod.devel.33,270—275.

9) Heyner S.,Rao L.V., Jarett L.,Smith R.M.
(1989), Preimplantation mouse embryos internaize
materal insulin via receptor—mediated endocytosis:
Pattern of uptake and functional correlations,
Dev. Biol. 134,48—58.

10) B R (1995): HEMAE R & 5 4FFAZTHIBO%E

LB, SEOWR,49(9),981—986.

11) HHEME - HERE - AlER=(1995): ERLH
WA - AR RSB ORECRET
#v ) YOS, BARRBEEME 17(2),102—107.

12) Javed M.H.,Wright R.W.,Jr.(1991), Determina
tion of pentose phosphate and embden—meyerho
f pathway activities in bovine embryos, Therio.
35(5),1029—1037.

13) BRI - GEEFIZ (1987): 4FRRBRTF D& EH B
ORISR I £ B Sk, FEWMFMIE,33(4),173
—179.

14) EEI - (UAEZ - BEAER(1995): SOF - H
amF 10R&8HIC & 24 EoikE, kLS TR,
6,16—21.

15) /NPEEEHS - IUAEE - FAMK(1995) 4RO
RECRET A A¥F—HET I/ BOKE, M¥KL
HATH,6,22—29.

16) /NPEIEH B Y - FANE(1993): SOFMIC
;B BTN ERRORE, THILHEATE,S,
25—29.

17) /NFEIEA - BN A (1994) 0 7 o (b 7L R iRt O

A~ R4 B+ 5 5RUE O, ). Reprod. D
evelop.40(5),1—11.

18) /NBEIEA - A XD 2 « T (1994): 7 > kot
AEIR OB~ O R4 BuF T I Al & DLEE
05 alE A0 73— AFEmMOKEE, ].Rep
rod . Develop.40(6) ,59—63.

19) /T8 - EEFE - AMLUES(1993) 0 7 >~ IRAAY
DES R, R4 F 1 S Hypotaurine O
R, ZREAVH,20,35—39.

20) /NBATHY - GREFIE - LS (1994) 0 v BRI
DRI, iS4 1 350 B Hypotaurine D ¥R In&)
£, BAREBMEPFES:E,1(1),10—17.

21) PRLEE T - TR (1993): FRStETEEIC L B v oA
REE - AL FRIN T OGN RE, FEBEMERTSEE, 1
5(3),176—179.

22) McLaughlin K.]. ,McLean D.M., Stevens G.,
AshmanR.A.,Lewis P.A.,Bartsch B.D.,Seamar
k R.F.(1990),Viahility of one—cell bovine embryos
cultured in synthetic oviduct fluid medium, Therio.
33(6),1191—1199.

23) Miler G.F.,Gliedt D.W. ,Rakes J.M., ,Rorie R.
W.(1994) , Addition of penicillamine ,hypotaurine
and epine—phrine(PHE) or bovine oviductal
cells (BOEC) alone or in conbination to bovine
in vitro fertilization medium increases the sub—
sequent embryo cleavage rate,Therio.41,689—
696.

24) EREFF - E(afaL - SRR - AoFEdE (1995): )
IHIFF o {4+ 553 , ]. Reprod . Develop.41(5) ,29—36.
25)Petters R.M., Reed M.L. (1991), Addition of
taurine or hypotaurine to culture medium imp—
roves development of one— and two—cell pig

embryos in vitro,Therio.35(1),253.

26) Reed M.L., Illera M.]J.,Petters R.M.(1992),
In vitro culture of pig embryos, Therio.37(1),
95—109.

27) Rorie R.W. Lester T.D.,Gliedt G.F. ,McNew
R.W.(1994) ,Effects of protein source and co—
culture on bovine embryo development in syn—
thetic oviduct fluid medium, Therio.42,385—395.

28) Rosenblum L[.Y. Mattson B.A., Heyner S.
(1986), Stage—specific insulin binding in mouse
preimplantation embryos, Dev. Biol.116,261—
263.

29) Rosenkrans C. F.,Jr,First N, L.(1991), Cul—
ture of bovine zygotes to the blastocyst stage -



60 ZERAERK+ Y 5 RS 255 (1997)

effects of amino acids and vitamines, Therio.35
(Abstract) ,266.

30) Rosenkrans C. F.,Jr,First N. L.(1994), Effect
of free amino acids and vitamines on cleavage
rate of bovine zygotes in vitro,J.Anim.sci.72,
434—437.

31)Shi C.Z.,Collins H.W. ,Buettger C.W.,Matsc—
hinsky F.M.(1994), Insulin family growth factors

have specific effects on protein synthesis in
preimplantation mouse embryos, Mol.Reprod.
dev.37,398—406.

32) Spider L.]J.,Alpizar E. ,Echternkamp S.E.
(1993) , Effects of insulin,insulin—like growth
factor 1,and gonadotropins on bovine granulosa
cell proliferation, progesterone production,
estradiol production, and(or) insulin—like growth
factor 1 production in vitro,J. Anim.Sci.71,
1232—1241.

33) Takahashi Y., First N.L.(1992),In vitro de—
velopment of bovine one—cell embryos: influence

of glucose, lactate, pyruvate, amino acid and
vitamins, Therio.37:963—978.

34) WK E(995): RESHIC L 54N FRHIBO RS
#, HAMBHEYM¥EE,17(1),38—43.

35) EAME—(1993): 4-FMEIEOILIERE L MM IEE,
FREHBE MR, 16(1) ,37—-43.

36) Tervit H.R.,Whittingham D.G. Rowson L.E.
A.(1972) ,Successful culture in vitro of sheep
and cattle ova,].Reprod.Fert.30,493—497.

37) IAfES - MR - HTEY, FOMIED o
B O, —IBEME ORFRICET HEHA~D
I 2—ROTMHERRORFERCRITTHE—,
B EH AR, 33,1-5.



WIS . (P48 FENTHOREERBC ST A5 s EERO&H 61

Studies on Embryo Transfer Techniques in Cattle
(4 )Examination of additives and mediums appliing
to the culture medium following in vitro fertilization.

Hideo SAKAKIBARA, Yasuhiro NISHI, Yukivoshi YOTANI

Abstract

To get higher developing rate to blastocyst at in vitro fertilization of bovine,the effects
of additions (taurine and hypotaurine), concentration of glucose (1.5mM, 0.5mM, 0.1
mM, 0 mM), and the sort of mediums(TCM199, m—SOF, CRlaa) were examined.
About taurine and hypotaurine,hypotaurine was more effective than taurine. About
glucose concentration of m—SOF, the lower concentration was good at higher cleavaging
rate over 2 cells and higher developing rate to blastocysts. In the evaluation of 3
mediums, m—SOF showed the highest developing rate to blastocvsts, the next was
CRlaa. About frozing and melting tolerance , 6 to 7days blastocysts(or expand blastoc—
ysts) at m—SOF showed high survival rate. And at CRlaa,7days them showed high

survival rate.

Key words @ taurin, hypotaurin, glucose, m—SOF, CRlaa



