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Influences of LH, FSH, EGF and Cysteine on /n Vitro Canine
Oocyte Maturation
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ABSTRACT

Despite many efforts to improving canine in vitro maturation (IVM), the efficiency is still low compared to that of
other mammalian species. The present study investigated the effects of gonadotropin, epidermal growth factor and
cysteine supplementation on in vitro maturation of canine oocytes. Cumulus-oocyte complexes (COCs) were matured
in basic medium (TCM-199 containing 10% FBS, 0.11 mg/ml sodium pyruvate supplemented with or without 10 pg/ml
LH, 10 pg/ml FSH, 10 ng/ml EGF and 0.57 mM cysteine) for 72 hr at 38.5 C in humidified atmosphere of 5% CO;
in air. After culture, oocytes were stained with Hoechst 33342 (10 pg/ml) for 30 min at 4°C, and assessed their nuclear
status (GV: germinal vesicle, GVBD: germinal vesicle break down, MI: metaphase I, MIL metaphase II, UK: unknown
stage). No differences were observed in GV, MI and MII rate except GVBD rate between with and without gonado-
tropins addition respectively (6.7% vs. 17.2%). Supplementation of 10 ng/ml of EGF in hormones added IVM medium
resulted in significantly (p<0.05) higher MII rate (4.54% vs. 7.06%). Although there are no significantly difference, total
of MI and MII rates were increased by adding cysteine. In conclusion, the present study indicates that supple-
mentation of 10 pg/ml LH and FSH, 10 ng/ml EGF and 0.57 mM cysteine in canine IVM medium show a positive
influence on the progression of maturation to MII at 72 hr.
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2005). e AEEAFE|Y F2 Fof wAo] 21, T
A7 g 9dolm, wlF F FAr|E Ao 759U ©]
2o g, g FA7)E 2784 1082 A
ztol7} AThWanke &, 2006). ©1&g slAS] vhekid ot
WA B4 wid A3 A da A9 dsg )
Age Fe Holtkde Matos 5, 1997; Otoi 5, 2002;
Rodriguez- Gonzalez &, 2003; Gall 5, 2005 Reynaud
5. 2005; Wanke &, 2006; Otoi ‘&, 2007).

34 ¥4 32 E(Luteinizing Hormone, LH)¥ X
A= &2 (Follicle Stimulating Hormone, FSH)2 AU
A FEe G LA dA xS 5T TLY
FAelol FE2ROEHN &, HA, w2 H E7] dApe
AedE Aole durdozm AgHT: YrKChoi 5,
2001; Liu =, 2002; Fu %, 2007; Silvestre, 2007, Wu &,
2007). FSHE #gutAXe gle F83E Tt 2
< s, FFHAE FAE FEFh ol LH T84
Z7H2 7149 dEe w8 wdg FXIA7]4L LH
androgen?] A& AF3te] estradiol®] ¥AS 7t
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% 1999; Choi &, 2001; Liu 5, 2002; Fu &, 2007; Sil-
vestre &, 2007; Wu 5, 2007).

AAAH L AAAA AN Epidermal growth factor, EGF)<
53709 ojmiAto g olFojx  ZE|FEte] =(polypep-
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2 Eslo] A3E dEdvin deix ok EGFe g
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¢} Foxcroft 1994; Lonergan 5, 1996; Gall 5, 2005; Cui
= 2006).
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Liu =, 2002; Ali 5, 2003; Accardo &, 2004; Coticchio
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A7k erell 30T 2] 1%(v/v) penicillin-streptomycin(10,000
IU and 10,000 pg/ml, respectively; Pen-Strep; GIBCO)
o] H7}¥ Phosphate Buffered Saline(PBS)°l =
Foiglth. WA S Belia gt v FHVE A
3 %, 10 mM Hepes, 14 mM sodium bicarbonate, 1%
(v/v) Pen-Strep, 6 ng/ml heparin & 0.1% poly poly-
vinyl alcohol(PVA)°] 7}¥ Ham's F10 ¥j¥4E o]&
ato] A2 §F, HEF cl4iel Ham's F10& €3 W&
AEE S o) gste] dEIHS AAEvh AA dv| A3}
oM ARt MEHe] A3 dAE, dTAEY} 37
A Bol glow, dxte] Aol 110 um o/l ARt
S 3)Fate] Agel AT

Hel d=

71 & wjgd o 2= 25 mM sodium pyruvate, 1%(v/v)
Pen-Strep 2 10% (v/v) fetal bovine serum(FBS)7} %7}
Ho] g TCM-199 WjFA A PEA Zx)& AHESHA
t}. 4-well dish(Nunc, Roskilde, Denmark)ll 500 n1¢] 4
gAY A Fx)E ¥x 50719 FTAE GA
BaAE Ue T mineral oild =X3t9 wgEigich
kAL 5% CO, 2 385C9] HAeA 7243t &<
ALz o, A7 A sjgd oz wA|SHIh
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7207 A S F dxtel @ AHE #sh] At
o] 0.05% trypsin-EDTA &-o] 10237+ A& § 583t &
H(vortexing)dte] FTFAEE AASAT FFAHETL A
¥ PAE 0.1% Poly-vinylpyrrolidone(PVP)7} 371 Dul-
becco's Phosphate-Buffered Saline(D-PBS)ofl 3¥ A&
% 1% triton X-1000] #7148 3.7% formaldehyde &4 S
2 1A 2% O, Aoz 3 AHET AH
g WS 10 pg/mle) Hoechst 33342 G K0 HFHF
A agith. 33 dn % (Nicon, Tokyo, Japan) dtoll A 1t
Ake] & A E AEE3 2™, germinal vesicle(GV), ger-
minal vesicle breakdown(GVBD), metaphase I(MI) or
metaphase [[(MI) ¥ unknown stage(UK)Z &3t
(Fig. 4).
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(SPSS, Chicago, Illinois, USA)YS AHE3te] E413H31 %,
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Fig. 1. Meiotic status of canine oocytes cultured for 72 hr in IVM
medium with or without 10 #g/ml LH and FSH (GV: germinal
vesicle, GVBD: germinal vesicle break down, MI: metaphase one,
MIL: metaphase two, UK: unknown stage). Values with different
perscript are significantly different (p<0.05).
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Fig. 2. Meiotic status of canine oocytes cultured for 72 hr in hor-
mones added IVM medium with or without EGF (GV: germinal
vesicle, GVBD: germinal vesicle break down, ML metaphase one,
MII: metaphase two, UK: unknown stage). Values with different
superscript are significantly different (p<0.05).
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Fig. 3. Meiotic status of canine oocytes cultured for 72 hr in
hormones and EGF added IVM medium with or without 0.57 mM
cysteine (GV: germinal vesicle, GVBD: germinal vesicle break down,
MIL: metaphase one, MIL: metaphase two, UK: unknown stage).
Values with different superscript are significantly different (p<0.05).

Fig, 4. Oocytes stained with Hoechst 33342 and observed its nuclear
status at 200x. (A) GV: germinal vesicle, (B) GVBD: germinal vesicle
break down, (C) ML metaphase one, (D) MIL: metaphase two.

A3l Fig. 2014 B vhel 2t EGFE afjgde] 7}
319l 49 GV, GVBD ¥ MIg& #2l#<l AolE &
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%, 28.85%; MIL: 4.84%, 6.55%; UK: 43.32%, 36.83%).
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% thAccardo 5, 2004; Liu 5, 2002; Choi &, 2001). 1
Py Fugy] )Y daelA 5@ dAE 1 1U/mle
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(Chian 5, 1999). 7He] 7%, #ige] doju}r] HAEH &
z g2 59 712 Bt uA] 5 =
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oA ZoA H9A4E Al EGFE A7ES w3k
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o] wijokel o] thatdt aisiAlE H7het) Cysteine
& 1 % YuA9 s Bdo|H(All F, 2003), 53
G2 2 FA] cysteined H7ISHR A st
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