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BE ZSHEPRNAREKENFE (2, 6, 18, 54, 162, 486 mg/L) KL BIE R 4 R MMM ZHIH
# (454836, 84.9, 85.7, 89.2, 84.5F190.2%, HIFEELHT3. 6%, P << 0.05) FENEH ESEHF4~
46 h KT 2-40 A BRI B TP N BB T 40 %, 5 9124 85. 7,85.0,89. 9, 87. 9, 87. 4F185. 5% , Xt IB4H57. 6%,
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Abstract Effects of heparin and platelet activating factor (PAF) on the in vitro fertilization of
bovine oocytes (IVF) were examined. Addition of heparin to the fertilization medium at all the con-
centrations tested (2, 6, 18, 54, 162, 486 mg/L) resulted in a significant increase in the cleavage
rate of oocytes (83.6, 84.9, 85.7, 89.2, 84.5 and 90. 2% resp. vs 73. 6%, P <0.05 ) and the
proportion of zygotes beyond the 2-cell stage (85. 7,85. 0,89.9,87.9,87. 4 and 85.5% vs 57. 6%,
P < 0.01). However, the frequency of oocytes developing to the blastocyst stage did not increase
untill the concentration of heparin equalled or exceeded 18 mg/L (21.1,25.0,36.2",39.7",38.4"
and 37.0% " resp. vs 24. 7%, * P <(0.05 ). Increasing heparin concentration from 5 mg/L to 50
mg/L resulted in a significant increase in the cleavage rate and blastocyst development of ococytes
fertilized with sperm from all of the three bulls, but could not delete the variation among bulls in
their contribution to IVF. The addition of 5 mg/l. PAF to the fertilization medium resulted in a
significant increase in the frequency of oocytes developing to the blastocyst stage (41.7% vs
34.4%, P < 0.05), but not in the cleavage rate of oocytes and the proportion of blastocysts
hatched. A high percentage of blastocysts hatched was achieved when IVF took place in the pres-
ence of 10 pg/L PAF. Appropriate elevation of heparin concentrations and addition of PAF to the
fertilization medium can improve the embryonic development of bovine oocytes after IVF. This ac-
tion of heparin and PAF may be mediated by facilitating the capacitation and motility of sperm and
is independent of bulls.
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ABRFTRRAF, B TCM-199% B Gibco A
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(0, 10, 100H11000 pg/L) 43N4AH, BHMNZHEK
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2.1 FFRMREX4PGRREIZRENREE
MR E R PR A& R R ER
FE, WYUBRBSWBAROIRBMPR
e (P <0.01), FLFEWLENS me/L B IR
BRSNS RE AT, X RAN NS0 RER
RERSMITFREEH (26 mg/L) RHBER
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Table 1 Cleavage and blastocyst development of oocytes fer-
tilized in fertilization media containing different concentra-

tion of heparin

FREE AR LSS RELZERE  BRERLR
Heparin  Cleavage Cleavage Blastula Blastula
(mg/L)  rate(%) index(%) developed(%)  hatched($7)

0 73.6(334/454)° 57.6(133/231)" 27.4(112/454)° 76.8(53/69)

(33

83.6(305/365)® 85.7(144/168)*  21.1(77/365)® 72.2(26/36)

25.0(116/464)°  82.5(52/63)

-

84.9(394/464)°  85.0(226/266)"
18 85.7(412/481)" 89.8(237/264)* 36.2(174/481)" 75.0(75/100)
54 89.2(438/491)° 87.9(255/290)* 39.7(195/491)* 86.8(92/106)

1

=3

2 84.2(365/432)° 87.4(229/262)* 38.4(166/432)* 80.0(76/95)

486 90.2(83/92)™  '85.5(71/83)*  37.0(34/92)*  76.2(26/34)

* BHE4 b~ 46 h KT 2-MH IR Bk SRR B JAY 4} R Percentage of
cleaved oocytes beyond 2-cell stage at 44 h~46 h after IVF. abc N BR[| L 47
WEEREE (P<0.05)abe Within a column values with different superscripts
are significantly different (P < 0.05) .

2.2 DEANMEREFRRENFIPSAMEIZRHR
B
mF2R, SXMBPHFREEHS mg/L
38

FAEDs50mg/L i, FPHBARZHENLBE
(F=53.3,P<0.01) R EHE R EFE(F=90.7,
P<0.01) P BIRB. M, A4 EKE KD

RSN E(F=16.7,P<0.01) RERLT

L(F=13.28,P<0.01) NFELHEEBEER. R
T, FERESAFMERZEXPESHEREHIH
F(F=0.67,P>0.05 ) IEBEREFE(F=0.38,
P>0.05) WEEMNNYABE. HitRY, FE
WEEX 4 BRI ZEHRE RS A4 MEE X,
35 5 JF 2 vl BE IR R B Y B 2 2 Mk 1) i ik A 32 W
RER.

2 AFTUERERREXFBHRABEIZREHSR

RRRMEERENGER
Table 2 Effects of bulls and heparin concentration on the
cleavage of bovine oocytes and their subsequént embryonic de-

velopment

FREE 24 BN S8E RERT X
Heparin Mk Qocytes Cleavage Blastula developed
(mg/L) Bulls insem. &0 (%)
5 01 388  78.943.62  31.746.31
02 425  73.946.62  24.645.02
03 413 83.742.30  32.444.83
’%‘Tf 1226 78. 8® 29. 68
oal
50 01 406 . 87.51%2.49  47.345.63
02 391 83.443.11  37.8+3.52
03 375 88.71+2.89  45.0+4.37
i%"ir 1172 86. 54 43. 47
oal

FPEIRK A AKES AR Fid 0 H 2 E R ¥ 2314772 Data shown
in the table are from eight replicates and the values given are mean+-s.d. AB; Hjj§

BAR Edrty 2R 8% (P <0.01 ) Within columns, values with different
superscripts are significantly different( P < 0.01 ).

2.3 PAF X4 EBAMEDZHIIRZM

W3R FEZ AR A N100 pg/L ) PAF,
BERFIIFARZBEORELT R, BRRLE
X GHARK T RERERRAREH B M. 4
PAF EZAE R PR B B N0 pe/L B, BERS
BRI bR TE MW P YR PAF AL
RESR - SR A M 20 BV R R R R A1, T ELiE BB
R R R .
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Table 3 Effects of PAF in fertilization medium on the cleav-
age of bovine oocytes and their subsequent embryonic develop-

ment

~ PAF SHE . RERER RER{L®E
PAF . Cleavage Blatula developed  Blatula hatched
concentration
(pg/L) %) %) %

0 85.8(314/366)* 34.4(126/366)° 87.6(85/97)°
10 85. 4(309/362)"° 41.2(149/362)" 95.6(130/136)"
100 86.7(314/362)™ 41.7(151/362)* 93.9(123/131)*

1000 86.7(288/332)™ 39.2(130/332)* 86.9(113/130)"
ab; AINARF LI EE R B ¥ (P <0.05) Within columns, values

with different superscripts are significantly different ( P < 0.05),

- EAENF I ZHRE D, —BREXE TS

RUEATIRAEALZE, B EHER TSR EBEH15 min
B4 b EHEEFHREHTERRP RN, BTH
RSN ZRERCR S B AT F R R X, 1
BERRTZBBPHFRRE. BREFREKRLAEY
BT BEBEORREZEFE, HESAZFHERS R
SRR BRI T, WRRERIE70 0 M2
SR R, R (U P40 B e R 4
FERFMAT TR RS B —E N R #1E
F» BIEXHH 73R AR S (VR A Y 2 R 5 40 i e B
A5 B, AHRARAERIIZERR, £
THRTFENITMRELE, FFREZRRPHNFE
¥ BE X 4 SR 4 MR AP AT R R R .

YEE RTRIBIR R, Bk B AR A4 R 2R
RS, RERAERIFEEHERERY.H
. &IPSR L E S, B0 R
EZHIBRPHET RN . OAREERH, WEFE
O ¢ BE R 4R TR0 B PR 1R 7 RO R AD AN SR g R,
MERAFMGIRMEBETRINERERRE
MTHREMFEMFIRH RN ESIBCIBLRE
EZREBPRFRERES A TREBRAFMEZ Y
RO SERERR E 5 AR, ABF 5T Y 45 3R SR B 52
X—Ri, BN o MR REERE R B
FREREEHFERS B A MEZ 2R N
REE - BPB FEZHEIBRPHBET N T ER R
FHRARBBIERE, MR EERNEER, HIREm
AREE e FME Hillery 25 (1990) FTFIT £, 2
FAREFRANERSHBN ZRURNERT
T A#E 1996588 F3AE3M

PAEXRMN, #—BiEL TEERX N EHi, #
B SRR T VR B RO T IR SN SRR
{EAREHEBR A MEZ AN ESR.
BRPEERTAE A8, B R ERE MR HER T
KERERHHHRE, BEHTERHRKEBHEH
FEHM, RORARBEKRENFREATEIZHEE
. 19884F , Lu F1 Grodon B9 RN, BB 40 U 52
WS EWREE (0, 0.2, 1.0, 2.0 mg/L) FH
BRES, AMRARBERRENTFE, &
AW 5E 8840 Ma b ) B9 IR B & B BB 1 . Guyader %5
(1990) P& T WP HFRIKE (0. 05 mg/L~

C2.0mg/L) MR BAAMERBEREHE W, K

Hlmg/L FENEMRERBERNETES, &
25. 1% RMEFHES, BREMEEFELE
HNHANEYHBE T RA, ABSARNERE
FEMNNEFRERESTRRTI8 mg/L (4 BF
REHLERE, OEENFRBREZEER, AX
REREZHERER, RIEE—SRETRRE.ZHT
FROERETRIERRT RS RRNER, T
SRTWEMFERENREAKR, BRFREEE
FELEAN > RYESBKL L. Parrish 4
(1989 TI4RHE Lee 1 Ax (1984) HYIRED™, W4
WO E R R LSRR E 780 mg/L,
HIL A RERERWEEFENBEZE/FS4N
EFERSH.

HERZEFIZEHRE, —HHRERY, A
BXBBETHETHRERERRBEEZKEER
D7 o A i N =¥ 0L S B S ST S
MR, RRMA+BERRNFERE R4
MRNGERER, FFEW X PB4 RSP 2R
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BH M AR [R) B 700 B B

/MR EE B+ B — M B IR H L B, B
Rt Z R MED KA, SHEWH M MEHRE
KU R, BERM A EHYRE TR AT
A PAF WEFETE. B, 5T PAF W YIThHRE M RE R,
BEAPREY, PAF X ERsIWHHTFENS, T
RSN R SR B A (R R AR ST Y
HRBR, BRPAF X4 BEARNIRELHE
md, (AR P M BIE R & . h bR K
FEANSWEHRRMZHEFRA R, PAF fEilTiR
B FRE 3 RS 4 A RS 32 R TR
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39



BE LW

Lu K H, Gordon I, Chen H B et al. Birth of twins after
transfer of cattle embryos produced by in vitro techniques.
Vet Record, 1988, 122: 539~540.

ShiD S, Lu K H, Gordon 1. Effects of bulls on fertilization
of bovine oocytes and their subsequent development in vit-
ro. Theriogenology, 1990, 33; 324.

Lu K H, Gordon I, 1988c. Effect of heparin on the capaci-
tation of frozen-thawed bovine spermatozoa used in the in
vitro fertilization of cocytes matured in vitro. Proc 11th Int
Congr Anim Reprod & A 1 (Dublin), 1988c, 3: 342
(3pp).

Guyader C, Marquant-Le Guienne B, Humblot P et al. Ef-
fect of heparin concentration on in vitro development of
bovine eggs. Proc 6th Conf European Embryo Transfer As-
soc (Lyon), 1990. 150.

Ricker D D, Minhas B S, Kumar R et al. The effects of
platelet activating factor on the motility of human sperma-
tozoa. Fert Steril, 1989, 52: 655~658.

Parks ] E, Hough S R. Effects of platelet activating factor
on the motility and acrosome reaction of bovine spermato-
zoa. Theriogenology, 1990, 34: 903~912.

Parrish J J, S;.\sko—Parrish JL, Winer M A et al. Capacita-
tion of bovine sperm by heparin. Biol Reprod, 1988, 38:
1171~1180.

Lu K H, Gordon I, Gallagher M et al. Pregnancy estab-
lished in cattle by transfer of embryos derived from in vitro
fertilization of oocytes matured in vitro. Ver Record,
1987, 121. 259~~260.

Parrish J ], Susko-Parrish J L, Critser E et al. Bovine in
vitro fertilization. Proc 11th Tech Conf Al and Reproduc-
tion, 1986¢c. pp. 120.

40

10

11

12

13

14

15

16

17

18

19

Leibfried-Rutledge M L, Critser E S, Parrish J J et al. In
vitro maturation and fertilization of bovine ococytes. Theri-
ogenology, 1989, 31: 61~74.

Hillery F L, Parrish J ], First N L. Bull specific effect on
fertilization and embryo development in vitro. Teriogenol-
ogy, 1990, 33: 249.

First N L, Parrish J J, Sperm maturation and in vitro fer-
tilization. Proc 11th Int Congr Anim Reprod & A 1
(Dublin), 1988, 5. 161~168.

Lee CN, Ax R L. Concentrations and composition of gly-
cosaminoglycans in the female bovine reproductive tract J
Dairy Sci, 1984, 67; 2006~ 2009.

Parrish J J, Susko-Parrish ] L, Handrow R R. Capacita-
tion of bovine spermatozoa by oviduct fluid. Biol Reprod,
1989a, 40: 1020~1025.

First N L, Parrish J J. In vitro fertilization of ruminants.
J. Reprod. Fert, Suppl., 1987, 34;: 151~165.
Lancaster R, Catt J, Rhodes S et al. Bull and breed spe-
cific effects of heparin-capactitated bovine sperm on the in
vitro fertilization of in vitro matured follicular oocytes.
Proc 6th Conf European Embryo Transfer Assoc (Lyon),
1990. 166.

D ’Cruz O J, Hass G G Jr. Platelet-activating factor in-
duces acrosome reactions in human sperm. In; proceeding
of the Serono Symposium on Fertilization in Mammals,
Boston, M A, 1989. pp. 53 (abstract I-6).. s
Parks ] E, Hough é, Elrod C E. Platelet activating factor
in the phospholipids of bovine spermatozoa. Biol Reprod,
1990b. 43 806~811.

Kuzan F B, Deissler F T, Henderson W R Jr. Role of
platelet activating factor ( PAF ) in fertilization.
Prostaglandins, 1990, 39: 61~74.

(FERE: BRKE HFUH

Guangxi Sciences, Vol. 3 No. 3, August 1996



