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Abstract: This experiment was conducted to study the effect of Polyvinyl pyrrolidone (PVP) on
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superovulation of prepubertal lambs, and the effects of factors such as breed, age, hormone dose
and frequency of ovum pick-up on number of oocytes obtained were also studied. One hundred
and twenty 4-12 week-old Poll Dorset and Suffolk lambs were assigned to three FSH treatments
with forty lambs in each group. 120 IU FSH was diluted by PVP with percentage 0, 15% and
30%, respectively. Meanwhile, 30% PVP treatment was sub-grouped based on breed, age, hor-
mone dose and frequency of ovum pick-up, superovulation and ovum pick-up were taken in each
group. In addition, in vitro fertilization and embryo transplantation of lamb oocytes were conduc-
ted compared with oocytes from slaughter house. The results showed that: 1) There were no sig-
nificant differences between 30% PVP group and routine method (P>>0. 05), whereas 15% PVP
group was lowest in each index (P<C0.05); 2) There were no significant differences between Poll
Dorset and Suffolk lamb in number of follicles picked per lamb and available oocytes gained per
lamb (P>>0.05), number of oocytes picked-up from 4., 6 and 8 week-old lambs were higher than
that of 12 week-old lambs (P<C0.05), when 40 IU FSH was injected, number of oocytes picked-
up was lowest (P<C0.05), there were no significant differences between 120 and 240 IU groups
(P>>0.05), efficiency of superovulation decreased significantly in second time ovum pick-up (P<C
0.05); 3) In vitro maturation rate, cleavage rate, morula rate and blastula rate of oocytes from
lambs were lower than that of oocytes from slaughter house (P<C0. 05), but there was no differ-
ence in fertilization rate (P>0. 05); 4) 95 and 140 blastulas from lambs and slaughter house were
cryopreserved, survival rate after thawed were 95. 8% and 94. 3%, respectively, there were no
significant differences in pregnancy rate after transplantation (P>0.05), 2 and 7 lambs were
born, respectively. These results indicated that routine superovulation could be substituted by
Polyvinyl pyrrolidone mediated superovulation in lambs. Number of oocytes picked-up and in
vitro developmental capacity were affected by age, hormone dose and frequency of ovum pick-up,
max number of available oocytes were gained when 4 week-old Poll Dorset lambs were superovu-
lated by 120 TU FSH diluted by 30% PVP, offspring could be produced by ovum pick-up from
prepubertal lambs, indicating that ovum pick-up oocytes have the same developmental capacity as
oocytes from slaughter house.

Key words: Polyvinyl pyrrolidone; lamb; superovulation; ovum pick-up; in wvitro fertilization;

embryo transplantation
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1.2 333 % B

T FSH W B 7 = A4 25 A R w5
I 52 W) [ 5 25 DU Sl R 245005 Sk f g ik B g 5
INFL% 3 25 Wb A BR 2 7] s PVP-40 (Sigma, 43 &
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M. EE R S R FSH, LH, JE 25 55 2 /R A
Whits Z LR A Sigma; BSA Il H Roche; 4% 24 it
e ,FBS ) [ Gibco,

KU :M199 + 10 mmol « L' HEPES + 10
mmol « L' HEPES-Na +5 mmol « L' NaHCO, +
10 mg« L'JFZEH+ 0.4% BSA + 65 mg + L3
R T50mg« L'EERER + 100 mg « L' AL .

A SR - M199 +10% FBS +10 pg * mL!
FSH +10 pg + mL' LH,

Z KGR - SOF + 20 % K% 2 1M +20 mg « L'
JHZ 4

W BG % B W SOF + 1% E i & 3R (NEAA)
+1% VEHLEMR(EAA)+ 8 mg + mL' BSA,
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37 CRIPW G ZE M 2~5 mm GP I, 45 5P B 20 fg 4
W K K AR E T 35 mm SFILPY 38 CHpE L A 1
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TRAN 320 < AR A LA B 240 i 11 0 A8 AT
5% 25 B8 43 FOURL 41 L . 78 2R WP vk 3 I F8 A 30 plL
AT B 10~20 B, in AZKBERE + 20 pL,
ks PR AR 1X10° A « mL L0 24 h 5
WML ZHE R
1.7 BRREFMRERRE

RO ZHE 24 h J5 2R B0 T 00 WG IRF T B B A
KL 20 TE R BR & B UE 3 B A 30 pl KEH %
W BRI 15~20 M2 KRG OR 15 9% . B 48 h 2f it it
W—IK 2R a5 5 Rail 16 4l L b IR i .

R JGV8 VR < 4 DU AL SR A TR IR & E L 43 Sk
BRI (% 20% FBS,.0. 025 mmol « mL"' Hepes #
0.005 96 g » mL'JFZH M199),VS1(% 10 % DM-
SO M 10% EG W £, VS2 (& 20 % DMSO0, 20 %
EG #1 0. 3 mol « L' BERH B WD 45 0.8 mL, Kk
¥ VR B R JIG S P B P IR 2 ~4 MU A VST
H 1~3 min J5 R/ VS A VS2 i 6] 1~
2 mLiy VS2 it A %S F AL A, B 40 3% 59 45 8 IR iR
WA S BB A TR A R O VS22 A iR A
25 s NTERD .

JVR I A O < K DU AL S SR AR TR IR & B 43 ik
B VSL#RIE 15 0.3 mol « L BEREFI 20 % FCS
() M199) F# 7R 2 (£ 0. 15 mol « L7 BRI 20%
FCS 1 M199) A+ (& 20 % FCS i M199) 4% 0. 8
mL. ¥ BHEMBRA T BUL e P 3 3~4 s,
BRI — i A VST, e B N A B 404 5
T WA 408 O3 — i » LRI I A DU FLAR - 1 A%k
B BV AR 1 58 1 min, B AR IRIK 2

x1 PVPASHEFBHEENBHARILE

HERR 5 min, FEE ARFEIR P AE R 5 min, #E17JE
A2VERE L LB B 88 I3 50 R E .
1.8 PERRABHE

KRHAFARBEHATRIEBAE. ZHF2H 24 h
S T I S R UG 5 R TS, B 45° 8] ST A BMAR 47 £
SE T 2 W 2L AL BT 2.5 em,
B 75 B 3h I 2 T O SR R B, 2 R O S L WL ER il
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W A S A0 B R R e R AT S R A
A, P B kT 045 7E 7B A A FLAL L 7 A A R
FR RS A A X HEET FLIR A 5 M I NIRRT A
TEMN B FEMRE RN, FRYER
H—5t45 s a6 5 HIUETIE 300 0, 3000 5
SKAIETR AN B 1. ARG Y KA K K E RS 2
Kl kEE, R 8 d JF I B E kA . X T
SZAREE LW AE W DL R TR T IR AT R B R
FRE .,
1.9 HIEHH

HH R SPSS GE iR v i R O K 56 N O 25
SI BT I 2 E LA IEA T A AT

2 & R
2.1 PVPHEMEFBHSENBHNRILE
SR 30% PVP 28 #% 120 1U FSH #1726 24 #
He, TLURE B S8 BBHE -8R (R D, —H% &
FAREP>0.05 fHAKEE R 156 PVP &
120 TU FSH #1776 2 48 HE % A BUAS 3 AR 1 23031
TEA 4 b5 E KT 30 % PVP 25 1 #0 38 s 1 5
41 (P<<0.05),

Table 1 Comparison of efficiency of PVP-mediated superovulation and routine method

ik LT e HE RN 3R/ Y% - 45 B 3
No. of Rate of lambs response No. of follicles
Method
lambs to superovulation per lamb

R 3 A 0
No. of follicles " MEH/7

) Recovery rate
picked per lamb

Tl I/ K
Available oocytes

per lamb

15%PVP 40 65.0 *(26/40)

30%PVP 40 87.5%(35/40) 42.8347.06"
WAL 40 90. 0% (36/40) 43.17+6. 12"

35.6547. 90"

29.70+6.93* 83.314 25.45+6. 874
36.1847. 25" 84. 470 32.78+6. 45"
37.2246.80" 86. 22" 32.97+7. 28"

[l A AR I BT s 5 B A S 0% 28 5 35 (P <20, 05D, BT b T B A1 ) 3278 22 52 R 3% (P=>0. 05) . T 3K [

Different letters in the same row mean significant difference between the treatments(P<C0. 05) ,the same letter in the same row

means no significant difference between the treatments(P>>0. 05). The same as below
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2.2 30%PVP NS REEFEH FSH X 1R F &%
EXBHRRIER
¥ H 30 % PVP 2% 120 1U FSH 43588 HF 4 ~

®2 FRBAREFBHURLE

12 JE I SE 5, 4.6 F 8 IR 7 3 7 5 4 H 433l AT 4k
FAT] FUR 38.82.34. 77 A1 33. 54 #. B EE T 12
26254 (P<<0. 05,3 2) .

Table 2 The effect of lamb ages on their superovulation
[ SR R HE R R/ 2% - X7 51 9 £ PREOENES ) v -y TR /A%
No. of Rate of lambs response No. of follicles No. of follicles Available oocytes
Week Recovery rate
lambs to superovulation per lamb picked per lamb per lamb
4 10 100. 0*(10/10) 51.3549. 48" 43.41+8.23% 84. 544 38.82+8.31*
6 10 90. 04 (9/10) 47.30+8. 924 39.55+9. 46* 83. 624 34.77+9. 25%
8 10 80. 0% (8/10) 42.76+6. 82" 36.63+6. 974 85. 66" 33.54=£7. 20"
12 10 80. 0" (8/10) 29.64+7.90" 24.85+5.50" 83. 84" 23.48+5. 85"

2.3 30%PVP N SRYHEEFE Y FSH X & ZE 45 0
FREEFBHISRLE
T H 30%PVP 22 %% 120 TU FSH 43 31 #8 HE 18 38

TR v 26 18 ZE R 26 R 3R O R 37. 10 A4,
A]FH 34,35 MU BE AR v 6 SR IR B HL 35. 25 M, mT
A 31,20 M (R 3), “HERARBE(P>0.05),

®3 EBEFNFRREFBHIREER
Table 3 Comparison of superovulation efficiency of Poll Dorset and Suffolk lambs
- LT R HE RN 2/ %% - 15 B 3 H 3 50 £ e Y, R TI DN
o No. of Rate of lambs response No. of follicles No. of follicles ' Available oocytes
Breed Recovery rate
lambs to superovulation per lamb picked per lamb per lamb
SEE LG
20 90. 0% (18/20) 44.35+9. 04" 37.10+8. 98" 83. 654 34.35+9. 374

Dorset
5% 4 5%

" 20 85.0%(17/20) 41.30=£8. 82* 35.25+£8.53% 85. 35" 31.20£8. 62%
Suffolk

2.4 30%PVP /i SHAREFE FSH R FEBHBR
A

K HI 300 PVP ZEREA [ ) i FSH AT 26
HE .40 TU 4-F- X al JHORECH 19. 80 #. KT 80

x4 AEFEFSHEFBHRIRLE

(32.13 ¥).120(38. 72 #) Fn 240 TU (40. 45 #0O 7
B4 (P<C0.05),240 TU F| 2 4H R 3R $m = . =5
5120 TU FEHM L 2Z R AN EBEFE(P>0.05,3 4),

Table 4 The effect of superovulation of lamb with different dose

LT e HE RN 2/ Y% - 45 B 3 H 3R o0 £ S-S5 R BN /AL
& /10 . . B/ % _

No. of Rate of lambs response No. of follicles No. of follicles Available oocytes
Dose } Recovery rate

lambs to superovulation per lamb picked per lamb per lamb
40 10 80. 0" (8/10) 24.85+6.62% 21.25+4. 88" 85.51% 19.80+8. 314
80 10 90. 0" (9/10) 43.50+8.19" 38.12+7.94" 87.63* 32.13+9. 25"
120 10 90. 0% (9/10) 50. 83+7. 24° 41.744+8.27¢ 82.12% 38.72+7.20°
240 10 90.0%(9/10) 52.1748. 54¢ 43.58£8.19¢ 83.53" 40. 45+5. 85¢

2.5 30%PVP M SHEFESBHRRILE
ARG R 00 % 22. 54 BTl 17,31

M B AL T 00 O HE (P<C0. 05) , [l it 8 HE B 2h 3
i N (P<<0. 05,38 5)
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Table 5 The effect of repeated superovulation of lamb

. EER i HE SR 2%/ V6 134 B 3 %X H 3R o0 £ Ay BN/ H
i _ , a2/ Y _
No. of Rate of lambs response No. of follicles No. of follicles Available oocytes
Frequency Recovery rate
lambs to superovulation per lamb picked per lamb per lamb
1 40 87.5(35/40) 42.83+8. 64" 36.18+7. 45 84. 50" 32.78+8.90"
2 40 72.5%(29/40) 28.62+5. 328 22.54+6. 85" 78.76% 17.31£5.01"%

2.6 0%PVP I SMEFEARESEEHRE G 24 H A b AR (86. 104) B LA (78, 606) L F&
HO 5P £ 40 B f 5h & B 1B S LR RERE 2 (46, 300) F 4 IR & (32. 990) BB AR (P <<
5B R AL O AR L TR ARCR RS 0.05) JHZER - HEF AR E(P>0.05.%£ 6),

R6 EFRHERESEEZHRENPBABMEILZFTHBERLER

Table 6 In vitro development of oocytes from lamb and slaughter house

P IRk - -
W’ No. of availabl AR Y ZHER/ % BRBLR /% FHEIRER/ % B/ %
o. of available
Method IVM rate IVF rate Cleavage rate Morula rate Blastula rate
oocytes
30 % PVP i 4 % iy
Ovum pick-up 1 147 86.14(987/1 147) 80.4*(794/987) 78.6"(624/794) 46.3%(289/624) 32.9*(95/289)
under 30%PVP
J& s R Ak
Slaughter house 985 95.0%(936/985) 82.9%(776/936) 87.0%(675/776) 54.1°(365/675) 38.4"(140/365)
collection
2.7 EFMFIIZTRERREAREERE 95. 861 94. 3%, B J5 HEAT T WERR AS . B A S 1)

ORIV URORAE T 95 FI 140 DIRFMANZ KGR MEIRAR T E R AR H (P>0.05) . 733755 2 F1 7
5 8 5 G A Z R IR iR IR R AEiE R e R D,

RT RFEHIZREEREREGEIZEERLEFRFEBERALR

Table 7 Cryopreservation and transplantation of IVF embryos from lamb and slaughter house

N o Vi B s BB LR %/ % )
Az , PR R

No. of cryopreserved Survival rate after Pregnancy rate after )
Method No. of lambing

blastula thawed transplantation
30%PVP i AR by
Ovum pick-up 95 95.8%(91/95) 20. 04 (6/30) 2
under 30 % PVP
J& == YR A
Slaughter house 140 94.3%(132/140) 27.3%(12/44) 7
collection
B IRHDRE A Oy i 2 B R AR S R IE S R

3 3 A BUF BB e AR YAV P AR B E
3.1 PVPHERER o> F ARG R IR R R S 2RO R RS

PVP F 1938 4F i 8 [ {2 % Dr. W. Reppe VB HE & PIHGAE T FIX B 1 B A 1R 72 1 L )
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U T BE 25, H TR 2 R AR AR 2
R FETE G B PVP AT R $] B % R R 2% R ) AR
. 10%6~25% 1) PVP IE A & 8 R S R K
R N il i v A LRI A R A R R MR
S WA — 5 W SE AT A PV iR
Wil s KAk BB R MRE . AR TEX Jy i 2 A 1R
Z W5, Tantishaiyakul Z£#fF ¢ K-17 #1 K-90 PVP
(K E7n PVP [R5 2D XF it 48 188 158 % i 2 5 1) 52
Wi , X PVP 3155 258 731 6] 1) ) B A0 AL~ 45 &
PERREAT A i gs . w0l PVP B 217 1)
PERE . 10 BT J KL Y SR 58 TAE
3.2 PVPEXRFEHHPHE KA

[ A1 0 76 F HEAT ORI 5 0L R B RO BT 4
AN A R 1 ~2 AR 56 T O
HEARAS AT BRBE 40 A 80~ 160 A H IR & A I
IS DR AR E YR R T 2 B R ROR A TR E . I
Yamamoto 25438 . ¥ FSH % A2 PVP Jr i A, Bk
A HE IR A, SO I T R RS A A R i B .
S PVP &g %5, 1 15% PVP+ FSH 200 ~
300 TU, — R4t . # HEA &R w) ik 3] 80 %0, H R
HETRRIPMWA R, EARRK P 30% 1
PVP ¥ FSH X 26 3 2047 HF . ol DUE 2 5 5 81
TR HE— B0 R HE R Rk B 87. 500, H K
9T OB LR 40 32. 78 A, 7EART PR A i
Pidg — R B m RS R. W T BHRE T,
FSH fEg ¥ N i 8 h 2 h 25 %) 3 d. A
TR TE ST S Y R T
3.3 FMEFBHHMERMAR

41 25 8 HE B 5 T T B0 B 290 1 5 B A2 AR SR
ARl AR AR PR R T 7E AN IR o T 2E R A BT
S BHFROR A B &R . ARKE B
S HE AL P S O S N R 2 SRR 1 R R
00N B U2 ~3 s . 5~T7 AW
BART 1 A& LI K 2L 8 Sk F Bk 2
Wi 76 5 R FT AT 8. 35 B A1 &)y 2 o HE 3 B L R
WA FEREIR T 25 5 i B HE A 0%, LE# 4~ 8 Jl i AN
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