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ABSTRACT

The objective of this study was to determine the developmental competence of in vitro matured
oocytes after intracytoplasmic sperm injection(ICSI) with epididymal spermatozoa. The ovaries were
obtained from slaughtered small species dogs. Oocytes matured in vitro for 24 hrs were fertilized by
ICSI with epididymal spermatozoa. After ICSI, one group of oocytes was activated with 2.0 mM
dimethylaminopurine or 7% ethanol for 5 min. and second group was not activated. The follicular
oocytes were cultured in synthetic oviductal fluid(SOF) and TCM-199 medium containing hormones and
10% FCS for 24~48 hrs in a incubator with 5% CO; in air at 38.5°C.

1. Results of IVM showed that the percentage of oocytes reaching M afier 24 h and 48 hrs of
incubation were significantly higher(p<0.05) after culture with 48 hrs(9/30, 30.0%) than that afier
culture with 24hrs(8/30, 26.7%).

2. Results of IVM showed that the percentage of oocytes reaching M1l after 48 hrs of incubation were
significantly higher(p<0.05) after culture with SOF media(10/30, 30.3%) than TCM-199 media (7/30,
23.3%).

3. The rate of cleavaged embryos to blastocyst obtained by ICSI treated activation oocytes was
significantly higher(p<0.05) than that of nonactivation ococytes(5/16, 25.0% vs 1/13, 5.0%).

4. The rates of development of cleavaged embryos to blastocyst obtained by ICSI treated sperm of fresh,
epididymal and frozen-thawed epididymal were 8/18(44.43%), 5/16(31.3%), 2/14(14.3%}, respectively.
and these values of frozen-thawed epididymal sperm injection were lower than fresh sperm injection.
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A2 Fad, JAYHo R
BME 2FF0] UF g st o
ol F3] HAAY FAFr}t st EAAA I
w2 Ao |tHGunzel, 1986; Kim, 2001). 287
AYE A FH JAF7E F3] AL AT A
L FA F S §4E /AT U HH
Woll 2= e 982 232 B lysosomal
enzymeS XS Qlo] &g FAEH] MY
2] grol FAA N AastE A olor & 3
o] e algo|tiDotte} Dingle, 1968; Alisonz}
Hartree, 1970; Allen3# England, 1992).

wate] M EAW B A F (intracytoplasmic
sperm injection, ICSD)ol| &3 A3 F= A7HS
Ae g BEYXE AT (Bar Hava 5, 1977; Ba-
rros &, 1997; Holden 5, 1977; Hoover &, 1997)
of 2 o] & HYAT NAFE F E YR
78 BaE AT F AU Bogliolo 5(2001)
S o] BAE o] 83t A3 Xl F 24, 40
A7 B3l g o MI29 MYHEE&L 7zt
64.4%59} 82.8%2A) B|BA 5t Aol HF) B
N &EE Ve o] Bt ICSIE 54 &
ANHE o dule} vz o] ARy &L
34.9%%} 6.6%THAL 315 2., Catt®} Rhodes (1995)
= % & HA dAd AR FYH, T 993
o2 AANTA g2 FAANHES W HAE
w2 2 PN 2o RAER, ¥ AR
EA G FAGel FIF EAsEE Aol
it H 7389 th Keskintepes}t Brackett (2000}
= ICSIH el o3l dojn A wiwrEE zona-intact,
zona -free 2 & UTo] 5AHS f HEL&S
87.5% (14/16)$} 75.0%(12/16)2. 24 =& AE&
(p<0.05)S JEMRTH 3Hch. Martin(2000)2- ==
WS g4 Z ICSIHO R A4S 4847k 69
%7t AEHY T, 38%7F wiuFE R WA St o,
159 #AEA 0143 3viele] A7} EAbet
Fok ek T EAAATE B AAFF
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AE 848 A F2
BAZ ICSIO s FPAAE o ALy &
ZA7] st FRaRG.

0. Mz H WY

1. SHEZO| 3|0 H|Y=

N GAE HZEsted, 100 IU/mIS penicillin G}
100 z2g/m12] streptomycin sulfateS Y 7}3F 38 'C 2
A g AR st dFHLE £ ds da
GEXERE 4ESS Aok e G2
< 2 IU/ml¢] hCG(Sigma, U.S.A)9} 1 pg/mle] B
-estradiol(Sigma, U.S.A.)3} 10%(v/v)¢] FCS (Sig-
ma, US.A)7} d7Fe TCM-199(Whittaker, US.A.) %
+ synthetic oviductal fluid(SOF, Sigma, U.S.A.)
o wigFegch. T AYYHL vk
o 50 419] A2 S mineral oil(Squibb, U.S.A)E 1]
B8 2 5719 dEFE FU3A CO, wig
71W(5% CO,, 95% air, 38.5C)ollA] 24~48A]7}
s ettt

2. HXje| #d3 X2

t2re] g4t Ae GFAEE AA 9
3la 0.2% hyaluronidase(Sigma, U.S.A.)7} A 7€
PBS Hixjo]Ax BGEAEE A AT FTFAE
7t AAE GAEFTA A 1FA 28 dAu
S A¥ste 7% ethanolo| A 587 A8 & 2.0
mM dimethylaminopurine(Sigma, U.S.A.)ellA 14]
Zb &35 HYFE Al o] &3ttt

3. Exiel Mxz|

AHF AL B2 F1E e gL s
AL B o BOY 2mid] 34 ste] w7
A wieFaE A swim-up® AAE ARl o] &-3}
Av, F 23 FAE A8k Kim(2001)9] 1H
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of gated T2 g3 F AlFe o] &5k

4. ICSI

AR e AEAY ZAe F9& mi-
cromanipulator(Narishige Co., Japan)7} 2tz o]
e YA stages] petri dishufjof] AFE A
e k3t polyvinylpyrrofidone(Sigma, U.S.A)4 A
HEd AAE ¥o] £54E& AsA S mi-
cropipettes] YAE AHAA BAL pipette L2
¢ 2 A dAllo] drlzao] 23
FdstaArt

5. MM 9 HeUysol £y

HAE 0.2%2] hyaluronidase(Sigma, US.A)E
1~SE7F Ao st d7MEE HAs I
38 WA} acetic acid : ethanol(1 : 3)H ol 244] 7}
A 1% aceto-orcein == 10 ug/ml bisbenzi-
mide(Hoechst 33342, Sigma, US.A)) dygo g
AU THE AE 2 9 RUE BRI B
9 AY9%E BYHD. ICSIF 2710 E WP
02 33 A|HF 10% FCS + TCM-199 1] okej 0.
2 ufFstEA v Aol A A FA 2t o
o) b A 5 A&}, FDA(flurescence diace-
tate)-test o]l A ALY & HEEL AHAH
(Schilling 5, 1982).

6. SHEE 24
SHOEE Fiol 9od g3 Rl
o8 BFAE PR, HY7e o]
&t7] $13te] Duncan®] hEAZTE AA8)

n. Z3 R 0F

1. 28 7§ SHXEel Held=oll nixi= Xt

1) HISAIZ

ICSIA] Yabe] &4 319 5 4
2 7¢ xllﬂ’““ﬂ HAE 43 % FE87] #st4

A GES et ALAdg 24A7 2 48
AZE HH"*G}%I g A} 2 A s E
2 Table 134 7t}

GESE 3R T 24N v okst g S of uf kAl
ol }E GV, MI, MII 29 Holge 747t
14/30(46.7%), 2/30(6.7%), 8/30(26.7%) Q2. 4817+
H kA 7 e W2 GV, MI, M 29] H L
zkz} 11/30(36.7%), 3/30(10.0%), 9/30(30.0%)3th
9, 322 6/30(20.0%)9 7/30(23.3%) Atk ©]
B A N GAE o) &3k 487wt
GVBD ¥ MI 7|29 @A&S 7tz 33.0%~
49.0%9} 2.0%~6.0%A Tt ¢ Hewitt2} England
(1999)8] H o) uiste] 47 & AMAgLLg&S
UeHTh o) Al UAE Wk FRe) b ¢
o Jelsts £/E T3 3 dAgs Ad
sto] wiokst Atz wabdch A dxpe A,
dxo] g, dAe] e 2 A ol A
ot & 4%S PAA B2 &% rHHe-
witte} England, 1999; Bolamba &, 1998).

o°(°

YESS 3)48ke) SOFS TCM-199 H)
okelloll 1 48A17F wj k3l -S o wj kAo whE A
94‘:'“8%° Table 29} 7t}

e 35 T TCM-1993 SOF ulj okol of) A}
48*17& Bkt Es o wjkelo] WS GV, MI, M
D29 ALY &L TCM-199 wlf Fof o M & 22}

Table 1. Meiotic progression of bovine oocytes after 24, 48 hrs of in vitro maturation in culture media

Time of

o) GV(® MI(® MI® d(®
culture(hrs) ocytes V(%) I(%) (%) Degenerated(%)
24 30 14(46.7)" 2( 6.7) 8(26.7) 6(20.0)

48 30 11(36.7)° 3(10.0) 9(30.0) 7(23.3)

* Values with different superseripts within column were significantly different(p<0.05).
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Table 2. Meiotic progression of dog oocytes after 48 hrs of in vifro maturation in two different culture

media
Medium Oocytes GV(%) M1 (%) M (%) Degenerated(%)
TCM-199 30 11(36.7) 3(10.0) 7(23.3)° 9(30.0)
SOF 30 12(40.0) 4(13.3) 10(30.3)° 4(13.3)

* Values with different superscripts within column were significantly different(p<0.05).

11/30(36.7%), 3/30(10.0%), 7/30(23.3%) A%, SOF 9] A oA && Table 334 7k

ok o M= Zkz} 12/30(40.0%), 4/30(13.3%), 10/ B35 A2 ¢ djo] 2 $5F Es A

30(30.3%) Atk oA S AaE ) GAE ol &3y A2 ICSIF Wkl & W Abddv)el wiytz 2ol
48217} SOF +3% BSAS} SOF +4% BSAHd]A ALY &L 747} 3/16(18.8%), 4/16(25.0%) A7,
ujoFst S ol GVBD 2 MIIZ9 A& 2438 AIE A 2L dATY ALY EL

Z}z} 20/44(45.0%), 2/33(6.0%)9} 15/44(36.0%), 3/ 747} 3/13(23.1%), 1/13(7.7%)°] vl8] da& 84
42(7.0%) At 3 Hewitt9} England(1998)¢] B3 3 AH2E Y& W =2 AN &S YEpTh
of B3t 7t F& AYAEES veblth ¢ ole{gt A 7 A ICSIo| gt FLd& A+
9, Karja 5(2001)2 7%o]E A C & inactive, HIE A& & glo AgeA nid & gA
follicular, luteal®] 3gAlel WA|F712 FLE & o A3 A Zoko] YALE o] &8t ICSIE
ANHAT ekl e o GVEE 77} 98.1%, 81.8%, S o WivtER] AYEHEL 6.6%ATY
942%2 W2F7) wt 2ozt AT 3 g Bogliolo 5(2001)¢] Aol vlate 7t £
t}. 7 ] wjoFA] SOF uioflof 3%2] BSAS A &S Vet

HA7tete W gBe W oHE wgdel Hla] <kzh

w2 AdsEs YeElloZ dniHewinst Engl- 2) 32 8ol #E ’SX}
and, 1999; Bolamba %5, 1998). ICSIAl 572 §al s F 8 429 ol 4 7t5A
& FHstaA &3t ﬂaa Aol Ay, 2
2. 28 7 HXe| 1csiofl ofxl= Xt a8 ZA 2 T feld Fis YAz ICSIF
W Fat e W AR L2 Table 49} 7}
1) HXfe| #y3 o B4s AYE @ bRl daga, FaE A

ICSIA 7o) A8} A2|7p Ay g v A9 FF §8s HuE YAZ ICSIF vl %3l
A GTE FEHTA DAY ADE WA T L W TR AATALE 247 8/18(44.4%),
2§ AT ICST T e S of b= 5/16(31.3%), 2/14(143%)EH 2 218 Rx2

Table 3. Cleavage rate of activated or nonactivated oocytes obtained by ICSI treated with frozen-thawed
epididymal spermatozoa

Oocytes Cleavaged Stage of development(%)

Treatment

(%) (%) 2~8 cell(%) 8~16cell(%) Morula(%)  Blastocyst (%)
ICSI(A) 20 16(80.0) 3(18.8) 6(37.5) 3(18.8) 4(25.0%°
ICSI(NA) 20 13(65.0) 5(38.5) 4(30.8) 3(23.1) 1( 7.7)°

* A : activated oocytes, NA : nonactivated oocytes.
* Values with different superscripts within column were significantly different(p<0.05).
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Table 4. Cleavage rate of activated oocytes obtained by ICSI treated with fresh, epidididymal sperm

and frozen-thawed epididymal spermatozoa

Type of Oocytes Cleavaged Stage of development
sperm (%) (%) 2~8 cell(%) 8~16cell(%) Morula(%)  Blastocyst(%)
Fresh 20 18(90.0) 2(11.1) 5(27.8) 3(16.7) 8(44.4)°
ES* 20 16(80.0) 6(37.5) 3(18.8) 2(12.5) 5(31.3)b
FES** 20 14(70.0) 9(64.3) 2(14.3) 1(7.1) 2(14.3)b
* Values with different superscripts within column were significantly different(p<0.05).
* ES : epididymal sperm, ** FES : frozen epididymal sperm.
ICSIAl AR Hal R AGRAES U 4 TS AR dRol A4FA, 218 A 2
EFAAI g ICSIO] o) & 7}b*é°1 &S 3k TE g 218 AR ICSIZ e A
o} o33 AP U3} ATLRTE BL 5 g A& zhzt 8/18(44.4%), 5/16(31.3%),
ol AeatA LY S QAT NG £ VI4(143%)2A 52 $18 AA AUZE

AAE o] &3t ICSIE 3t3le ) A AL &l
56.0%} 42.0%%th & Kim3} Cheong(2001)¢]

Aol vlste] R AL BAES Uehith
.2 ¢
2 A7E 4929 89 #2835 37
S 9ol 287 v I AAG AL
48 DT $LE ZAZ ICSINAE W AY
YL 2A] Asted FAsgch
L dZEe 35 F 24, 4807 WAL o
WAzl BHE GV, MI, M2 A9

& 7}z} 14/30(46.7%), 2/30(6.7%), 8/30(26.7
%)HL 48A1ZF B AT wE GV, ML, M
Iz AgIMEL 72 11/30(36.7%), 3/
30(10.0%), 9/30(30.0%) %t}

2. GEFE 35 F 48A17F viokEt g s o) ok
Ao wWE MIEY HYIAL&L SOFH
(10730, 30.3%)411 41 €] ul ko] TCM-1999(7/30,
233 %Rt =2 AgdAgs velid

3. A3} A7 A 28 A= ICSIE 3
Fg W Aduiel wiwixEol Hojuag
z+z}t 3/16(18.8%), 4/16(25.0%)Z A H|&A 3}
) GARE ] 3/13(23.1%), 1/13(7.7%)°) H)s)
=< AT &S Yeboh
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