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Effect of Gonadotropins added during Maturation of Porcine
Oocytes on the In Vitro Maturation, In Vitro Fertilization
and Development of Embryos
J. H. Lee, C. K. Kim and Y. C. Chung
College of Industrial Studies, Chung-Ang University

SUMMARY

This study was carried out to investigate the effects of gonadotropins added during
maturation of porcine oocytes on the in wvitro maturation(IVM), in vitro fertilization(IVF)
and developmental potential of embryos. The follicular oocytes were cultured in TCM-199
medium containing different combination of gonadotropins(5xg/ml FSH or 101U /ml
PMSG and 10zg /ml LH or 101U /ml hCG), 10% FCS and 10% pFF for 36~48h in a incu-
bator with 5% CO, in Air at 39C and then matured oocytes were again cultured to 120h
after IVF for 6~7h with heparin(100ug /ml)-treated sperm. When the oocytes were
matured for 42hrs in the medium containing FSH+LH, FSH+hCG, PMSG-+LH or
PMSG+hCG, the IVF rate of each treatment was 50.0%, 52.9%, 66.7% and 70.0%, re-
spectively, The highest CEI{cumulus cell expansion index) was obtained from PM-
SG+hCG-added medium and the highest polyspermic penetration resulted from FSH+
LH-added medium. The cleavage of IVF oocytes derived from hormone added IVM was
significantly (P <0.05) promoted by PMSG+hCG and the cleavage rate after 36-h, 42-h
and 48-h maturation aws 53.0%, 56.7% and 45.6%, respectively. The highest developmen-
tal potential resulted from the oocytes derived from PMSG-+LH-added VM.
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Table 1. Effect of gonadotropins added during maturation on cumulus cells expansion of oocytes

No. of cocytes?

Degree of cumulus cells expansion

Hormones

examined 2 3 CEI? (x SD)
FSH LH 71 17 47 2.57+0.32
hCG 75 16 52 2.58+0.18
PMSG LH 76 13 57 2.66x0.10
hCG 76 18 53 2.64£0.05

D Qocytes were cultured for 42hrs in maturation medium containing different combination of gonadotropins(5u
g /ml FSH or 10IU /ml PMSG and 104 /ml LH or 101U /ml hCG).

2 CEI (cumulus cells expansion index) was defined as :

_ Y. Di Fi
CEl = BRI
Where,
Di : ith value for degree of cumulus cells expansion, i = 1, 2 and 3.

Fi : frequency corresponding to Di.

ab Values in same column with different superscripts are significantly different(P<0.05).
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Table 2. Effect of gonadotropins added during maturation on in vitro fertilization of oocytes

No. of No. of ococytes penetrated Fertilization
+
Hormones  oocytes L PN 2PN D)2PN(%) Total(%)  rate(%)*
matured Swellen head
FSH LH 28 6 8 4(14.3) 8(64.3) 14(50.0)
hCG 34 12 6 2(5.9) 20(58.8) 18(52.9)
PMSG LH 27 9 9 3(11.1) 21(77.8) 18(66.7)
hCG 30 9 12 3(10.0) 24(80.0) 21(70.0)

*Normal fertilization rate : No, (%) of oocytes with 1 PN plus swellen-head or 2 PN at 20h after inseminatioin.

Table 3. Effect of gonadotropins during maturation on early cleavage of oocytes cultured for 48hrs after in
vitro fertiliz

Maturation No. of cocytes! No. of oocytes cleaved to Cleavage

(Hormone) matured 2-cell 4-cell Total (%) index?
FSH -+ LH 29 5 1 6(20.7) 1.21
FSH +hCG 31 5 - 5(16.1) 1.16
PMSG+ LH 32 4 2 6(18.8) 1.19
PMSG+hCG 28 7 - 7(25.0) 1.25

' Qocytes were matured for 42hrs in maturation medium containing different combination of gonadotropins(
5ug /ml FSH or 101U /ml PMSG and 10ug /ml LH or 10IU /ml hCG).
2 Cleavage index(Cl) was assessed according to scores "1"(two-cell) to "5"(developed to morula stage:M) de-
scribed by Wright ~s method (1977).
CI based on number of normal blastomeres as measured by the formula for a geometric progression and was
defined as :
Y DiFi
Cl = -
Y Fi
Where,
Di : ith score for developmental potential of embryos, i = 1, 2, 3, 4 and 5.
Fi : frequency corresponding to Di.
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Table 4. Developmental potential after in vitro fertilization of oocytes matured under various hormone

combinations and maturation times

Maturation No. of No. of oocytes cleaved Cleavage
Hormone Time(h) %ﬂfﬁ;ﬁ 2-cell 4-cell 8-cell 16-cell Morula  Total (%)* &1 iesxg)
LH-++FSH 36 32 4 6 - - - 7(33.4+ 5.8) 1.62+ .07

42 32 3 8 1 1 13(40.4£12.2) 2.28+ .67
43 125 17 18 3 5 4 52(41.1%+ 8.6) 1.97+ .60
38.99.0¢
36 31 6 4 - - - 10(35.9+12.1) 1.38+0.18
LH+PMSG
42 41 4 4 7 2 17(44.8+11.2) 3.06%+1.14
43 120 17 11 7 4 1 40(32.8+ 9.0) 2.10+0.27
37.5£10.6
hCG—+ FSH 36 47 10 3 2 - 3 18(40.8% 6.6) 2.04x .06
42 43 3 4 4 1 40(29.7+ 4.2) 192+ .64
48 72 13 7 5 4 7 52(50.6% 5.0) 2.39% .56
40.3+10.6°
36 76 18 10 3 3 4 38(53.0+ 8.5) 2.07+ .13
hCG+PMSG
42 205 30 25 29 21 114(56.7+ 5.3)  2.70%.17
48 91 17 11 9 3 3 43(45.6+ 6.8) 2.20+ .20
53.0£7.5°
U Oocytes were cultured to 120h after in witro fertilization with heparin(100.g /ml)-treated sperm
2 (CI : refer to Table 3.
2 Values in same column with different superscripts are significantly different (P<0.05).
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