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Chromosome Configurations of Human QOocytes Matured in vitro following
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= Abstract =

Objective: To investigate effects of cryoprotectant and cryopreservation on the chromosome
of the human immature oocytes.

Design: Intact cumulus-enclosed immature oocytes were collected from unstxmulated ovaries
and divided into three groups, such as no treatment as control (group 1), only 1,2-propanediol
(PROH)-treated (group 2), and cryopreserved oocytes (group 3). Oocytes in group 1, 2, and
survived oocytes after cryopreservation in group 3 were cultured for 48 hours.

Setting: Infertility Medical Center at the CHA General Hospital, Seoul, Korea.

Patients: Oocytes were obtained from patients undergoing gynecological surgery.

Main Outcome Measures: Maturation rate, abnormality in chromosomes by fluorescence in
situ hybridization (FISH).

Results: There was no effect of PROH only treatment on the chromosomal abnormalities in
group 2 compared to control oocytes (41.4% and 31.8%, respectively). Whereas significantly
increased abnormalities in chromosome (77.8%) were found in group 3.

Conclusions: Human oocytes matured in vitro after cryopreservation at the germinal vesicle
(GV) stage showed increased incidence of chromosemal abnormalities. These abnormalities may
impair the capacity for further development of the embryos derived from frozen-thawed oocytes.

Key Words: 1,2-propanediol, human immature oocytes, unstimulated ovaries, cryopreservation,
chromosome, spindle
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o %Yo Motsdel Be feld, WAEAS
AAT & e ez Q4 8 sl
u] ¢ = (Capron, 1992; Perry9} Schneider, 1992)
£t FEE oMz 2E97]9 FAFTEC]
Y AAR Mt & BEY AAATE FUZ
RED 4 gtk Aol 2 9 9i7h v § Arke
SATh Q7 WA FAREA BH ATE
Chen (1986)3} Van Uem (1987)¢ll 2j&lA 2=
Aedag AT A FH S B3l A
g wolg ol Asal AN} 24 Hud o7
o7 A7AE o3l A5 FARE
b A= Fo) AR 4BUo] B
15} (Al-Hasani %, 1987; Siebzehnruebl %,
1989). th -9 AFE A HH5dxE £F
B A5 AEEo] v 2a o) 59 33
Hjopdr o] 3] A3 Aoz deld vt
(Chen, 1986, 1988; Al-Hasani -, 1987; Hunter 5,
1991; Imoedehe®} Sigue, 1992). &3} A3hd=}
£ ol &% AT E BAA TAS dAY M=
gt AEZET T YA AsdAy A d
A o FAE e v MaTA WFAPL 2%
o] Wiglo) uj - Wizkste] FZA G AGAA 7
£-2] (non-disjunction)7} @A 3}a] g Al o] o]}
53] o]4@4 (aneuploidy)o] S7F=7] W &o]2}
H 3319t} (Van der Elst %, 1988; Sathanathan
1988; Pickering =, 1990). TE&+ A 2 24e] 7
L%ﬂ*ﬂﬂ xEolv FEEHA TAEE &
o EAlshe B30l 27[WEH AV (prem-
ature cortical granule exocytosis; Schalkoff &, 1989)
T E94 &40y AslE A (zona har-
dening)o] At FF FAte] YEL H
&9 Asht o] A4 T FAA o)
ANE7L Foldtkn B3 (Carroll 5, 1990; Al-
Hasani 5, 1987)5 12 §lo] A& dAE o] &3 &
e ol Be TABE x2oka 2
o} ojolme} B4R FABET &9 gre
A WA 9957) AEAY 9% O e
£20] olej@ BANE AT + S Rez
AA At vids dxpe] FHE w2 (Van
der Elst 5, 1992; Schroeder -, 1990; Candy 5,
1994), F (Pellicer 5 1988), 3] ~F] (Mandelbaum
%, 1988b) 9} <17} (Mandelbaum 5 1988a; Mand-
elbaum 5 1988b; Toth 5 1994) ojl A H 3% At}
S Q2 A% Bate] B2e] BE BuE
W Aom, £2 - §ae 4% IARE

o ks

2 oo

AAE Be ASE iR
(Candy 5, 1994). ol e} AREL T
1,2-propancdiol & ©] §-3e] Q1t Tl el
$Anzd BY ATE $9 A3 B

B 0% GANNE §AF e 4E e 2
Y22 Uyl (Son 5, 1996). olo ¥ AT
AN E B4 dAle) BABEA vehte Az
@ Az BEe 49E FHH A% 7]
zA72N FBAAY =23 2 - 89 5o
A 5B A dAA e G o] Lopn7]
CE L E i

€

AR SL AAT T 19 gage FAHLC]
ZE 10 ml FA7]E o] &3t FAaEHE| 2~5
mme] FAGES FUFLEA 8% A A
A3t H58 vl SAs AAHN A (Wid
Swiss)stoll A Al £ o] AUty FHU F9
o G T XUstA FAE dRe A
stod B Ao o] &ttt o)w vt YA
Hag dxle Ao AgAAT sled 7
AL date 4744 20% FBS (Fetal Bovine
Serum, Gibco/BRL, USA)7} $Hf-¥ DMEM | &+
o (Gibco/BRL, USA)ll =7 37T, 5% CO: v
A6l A v ket

2. o|4Suixtel SHGH

548 MAsdAE A7 B gt o
Z7 (Group I), @534 =& o2 T2
o] 4] £ A 1.5 M 1,2-propanediol (PROH; Sigma,
USA)I A 1087 =% 15 M PROHS}F 0.1 M
sucroseo| A SEZF =A%) WA} (Group 1) 18]
3 FA53 l W2} (Group I £ F-8+] o).

T4 e HP AT Lassalle WY (Lassalle 5,
1985)2 o] & }ai »¥ Jx2 PBS (Gibco/BRL,
USA)Z A|HAZE 15 M PROHO 10¥ =%
1.5 M PROH®} 0.1 M sucrose7} 718 2 o]
S5EZE =2A)7 F strawe] GRS Eo] F27]
(Planner, UK)oll Z&AZth F2WHE -7C7

A 2 7A 7 F, 7T A 0.25 ml straw
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Table 1. Comparison of chromosomal abnormalities of human cocytes matured in vitro for 48hrs after
cryopreservation at the GV-stage

No. of oocytes (%)

Grovps Used Survived Ml Analyzed  Aneuploidy  Polyploidy Total abnormality
1 91 91 (100) 74 (81.3) 44 11 (250) 3 ( 6.8) 14 (31.8)
76 76 (100) 49 (64.5) 29 9 31.0) 3 (10.3) 12 (41.4)
128 77 (602) 47 (61.0)° 27 12 (444) 9 (333)° 21 (77.8)°

+ Group 1; control (no treatment), group 2; PROH treatment only, group 3; cryopreseved
t+ Group 2 significantly different from group 1 (p<0.05)

* Group 3 significantly different from group 1 (p<0.01)

§ Group 3 significantly different from group 1 and 2 (p<0.01).

9] AFES LNolA WA 7] pincetg- o] -3t X SSC7t AE7ld &4 oA 73TAA 58
seeding8l & 587 FAA1Z] B 7CAA -39*‘(}7/} WA sl A AT prober WAbe] 23%e] A E
A -03CH AT F AA Fid ZA s ﬁ/ﬂé}o}-{_ biotine. # Al H 917 DNA probe
FAANZG §8 E AL 405_2} HFx] A) (Oncer, USA)E A}-&-313 T} probert H7HE &4
7 F30C &FeAM §3 & ob5 1.0 M PROHe] 3 2988 7} slided] H7HA| 71 2, cover glassZ ¢
0.1 M sucrose, 0.5 M PROH¢| 0.2 M sucrose, 0.2 3l rubber cement® WEA|Z] F 37T 9ol A
M sucrose} A DAF SR SEH S A)F o, 1A 7 =¢F whg A A} cover glassE A A A7
PBSE A 3*8}" AR En Aol FAE BE % 72C 2 X SSC £ ol A 581 Al H % flu-
3t] AE&EE ZAMEE O Sl AES U orescence labeled avidin -89 (Oncer, USA)S &7}
= DMEM (Gibco/BRL, USA)ol| 20% FBS (Gibco/ A )3 15570 ¥he-A)1F] 3L counter staing $]8)
BRL, USA), 101U/ml PMSG (Sigma, USA), hCG propidium iodide &2 & 7} Fl cover slipe &
(Sigma, USA)7} H71E vl ol A 48R3+ ge = g 3338073l (Olympus, Japan)oll A #2
g HFgezA AgdsE e AL st ch
o) 28 dAHE 0.1% hyaluronidase (Sigma,
USAY} @69 PBSEalo] 187 AA| sl v 2 ot
NEE AA AZchS Adduddoz Ag
g AT HES g g NS ¥ oo AntE g ostd HiloA B uke
o FFE FA3AG. Zch A &g A 2T dEAA =
< - . 2379 7A$ BE dAF AESA 2 AT A
4.".3=.1é9,‘xil BMS 2|5l Fluorescence in situ %%ig%fsﬂziﬂ- Q7b HlASviae] Wz
hybridizafion (FISED B¢ uAABE AL F98 & 94 2du
Tarkowski (1966)94 air-drying ¥4 2 ¥ ¥ 3} EARETY AL 602% (77/128)8] AEEE B
wate] dAAE FHistA T dAE 0.9% so- o A7) FAHT v P er G Y&
dium-citrate A %93 o 1582 A F dAE & Yehfo] FAgaAA o] vidsdAte] A
e WA dlided] &olm 204 R AA4H & dFL v Aoz dHHATt Fl
E 13 O}ﬁu‘r ‘ﬂ;ﬁ nEd I (HEL T Z BEY vAsdxie Ag85E e A%
FRT =5:1: 9% FA} gle FFE FFH 7zt AT AdEsEL gz 2F 813%
5-7velod <F 1%’: Bk dAe] BHdE AAY (74/91), FF A =F TS 64.5% (49/76) T1¥} 3L
F agd I (ee  MEA =3 1)E HH8 agvanix 61.0% (47772 2Tl 1

BT} Qi AAC Hohste] dAAE 2N & FEAA mFeH FARHT AU %
71t} SlideZ 70%, 85%, 100% ethanole] Z+7} 28 o] golstA e éﬂre el ot ohepa 6*
A A A A7) & oarget DNAE 70% formamides} 2 Zaa] Helv B4t n A Ldrtel A LA
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Fig. 1. Chromosomes analyzed by FISH. Normal
haploidy human oocyte with human total chro-
mosome. Arrow indicates polar body chromosomes.

Zo A 24§ VeEpiTgE A& ¢ F AT
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ol ¥z W=zT A 31.8% FFHA =
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Ak GAA o] 3F aneuploidye] W=+ 2T
oA 25.0% (11/44), FEH A =ZFoA 31.0%
919), EZ-g8) TN 44.4% (12/27) B2 po-
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9 333% (92NATH 2GR T dAA o
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AqF3 A=

Fig. 2. Chromosomes analyzed by FISH. (A), Hy-
pohaploidy human cocyte with human total chro-
mosome probe. (B), Hyperhaploidy human ococyte
with human total chromosome probe.

g

e 3

T

AAEL SIS ol &3td AJE&5FH
42§ &3] 24l E vjolE ovum donation pro-
game E3) AFAoE dote FU-E Bnd}
o] 917+ ovum donation programol] 9l mjA &
Aol ddd 7hsAd-& A SE T (Cha 7, 1991,
1992), ©]% A A}E& ovum donation program-g
9%t ovum banke] A Y& A& FaRFE HF
& ngdsdAe] 22E AF ATFE FHSA

2 USRI B2 SAF AL, £ER 2

o) 3 4 &< Bndyr} (Son F, 1996). &
7t n S GAte] SARE B3I A& Man-
delbaurm = (1988a)c} oJsf H 22 Ba=E oY
o] Eofo] B AT AFARY AT
A& ) AgAA Artte] £ e 4
A o)t} ot Toth 5 (1994a)S TEER7|E &
& dag AdFrle dARYE 353 vy
& Ao AT 448 FE&s v
wetged 32R2H7E Be dARRH I
9 mlAdsdate] A&l 748%% 3 &0
56.5%91 wrA TA-ga e I A5 &% 73
£-& 833%9} 57.7%% Jehjo] FFe Aol
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7b debgA] @skttn Hasigl. T3 ols
goldt T BAEE S o) 43t F3)
BEET] A5&E vustded Uy 1
freezmg, slow thawing)?] 22 B2 g5 L& A
& (156%)% Jetd o A4 &F (583%)
< =skon] UMY 2 (rapid freezing, rapid thawing)
dME B2 BFEE (433%)2 e vl Be
A5 (273%)S JeEU T Ruste nlAg 4
wate] A I wet AEEH A4 gl
Zpol7t vebd& A H 8t} (Toth 5, 1994b). ©]
Auls] A5 <] oA A7 oM v w2
L HES 5.1%F AEE (593%)2 Bust
o g (2.9%)T RS (16.7%) He
©% UERY (Son 5, 1996). 54 &7} wrgr
o e Agle] thal A o}4 Waka) kAl
FRAFANF A, G 22, AT
B2l Wkl 99 slow 290t n
A B Qe ool g A9k oA % e
AA Al Al A AR AA T %@v
AN A= AAA & Tohis] 943 7]
2QF2A AAYEY Batel G0 4L
Attt GAaH o FHQ o] d& B3
3)) fluorescence in situ hybridization (FISH) 3
o] &3t} FISH & UwkA <l aneuploidy 9}
TEE A ol dE AT Y] Y3 wye
BIE 1 Qv (Griffin 5, 1992). o)A 7|2
TE B Ao AAA A& 93 FISHS
Giemsa methodE W) w3lg o 71 A7 3 3HA
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7‘/\],,4 ‘63/&0] %137_ Oﬂ/\ﬂxﬂ7} H]J_L;G o]—;gg /\]—
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A AEHAG. ey B A7 AR A5 datol
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ot 28y 1.5 M PROHAA =2 A7 whabol A
B GaA o) (41.4%)S =79 1A (31.8%)
3} ax m Siglch <)o sk vl wof
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Z3hak-2- 9] B} anenploidy$} polyploidyE &
E3h= Z o2 HI (Van der Elst 5 1988, satha-
nathan %, 1988)¥ ¢l o0 n}-$-A2] w4 Wa}
o FAgAF AAENABE o1& mATE
APNE AEAT A A, FAHe) T2
9} Ao W3lE& B33} (Van Blerkom,
1989). 22 ut diF-&o Aol FAIAAEFC
AEAT Yo WAk GAF WEEL Bk
°% H¥HE Ao wusgoy ¥ AT
Me s dake] 258 o dstEo] v
FHF A H A G AHew AFAHUT
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<1t w2k molecular level &2 biochemical lev-
el Aol A7t dad Aoz Atrdr. &4,
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