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[ Abstract] Objective To compare the the spindles, cytoskeleton and the developmental potential
of human oocytes between vitrification and slow freezing approaches by polscope and electron microscopy.
Methods The immature human oocytes were randomly divided into control, slow freezing, and vitrification
freezing-thawing groups (0 h, 1 h, 3 h after thawing). The spindle, the angle of spindle to the first polarbody, the
surface area of oocytes and the lining and outer retardance of zona pellucida were observed by Polscope. The
surface and ultrastructure of oocytes were observed by scanning electron microscopy (SEM) and transmission
electron microscopy (TEM). Finally, the influences of two freezing methods on developmental capability of
human oocytes were analyzed. Results The visible rate of spindle was 92.4%, 56.4%, 11.2%, 24.8%, 61.1% in
control group, slow freezing-thawing group, and vitrification freezing-thawing after 0 h, 1 h and 3 h, respectively.
Compared with slow freezing, the angle of the spindle to the first polar body in vitrification freezing-thawing
after 3 h group was smaller (37.3°, 68°, P=0.023). No significant differences were observed in the surface area of
oocytes, the lining and outer ret of oocytes zona pellucida between vitrification freezing-thawing after 3 h group
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and slow freezing group. The protrusions of oocyte surface were increased, the microvilli were normal, and laid

down on the membrane surface in vitrification freezing-thawing after 3 h group than slow freezing group, and

similar results of better recovery of perivitelline space and mitochondria were obtained. The 2 pronucleus (PN)

fertilization rate in slow freezing group (65.7%) was decreased compared with control group (79.2%, P=0.041).

No significant differences were observed between vitrification freezing-thawing after 3 h group and control group

in 2PN fertilization rate, cleavage rate and blastocyst formation rate. Conclusion Preliminary results suggest that

the vitrification freezing-thawing for oocyte cryopreservation is a better choice than slow freezing-thawing.
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Table 1 Components of vitrified freezing-thawing solution

. SR RV BR 7 (JERICA ) G-MOPS)
Component of vitrified freezing-thawing solution

Solution

(basis solution: G-MOPS)
VIR 1 7.5% EG+7.5% DMSO+10 g/L HSA
Freezing solution 1
VR 2 15% EG+15% DMSO-+0.5 mol/L Sucrose+10 g/L HSA
Freezing solution 1
R 1 1 mol/L Sucrose+10 g/L HSA
Thawing solution 1
R 2 0.5 mol/L Sucrose + 10 g/L HSA
Thawing solution 2
R 3 0.25 mol/L Sucrose+10 g/L HSA

Thawing solution 3

H: G-MOPS /ARSI T / IRHG AL B EG /R & B DMSO 7R
IR HSA JR AL A ; Sucrose 7 LB

1.5 FEPAA R

1.5.1 A4 ZEiLN, VOV REA ROSCE R AR 1)
YT 2 I BN 2 WP CE 10 min, AR
W3 BCE 10 min J5, R 5N BEGE RN R 22
H4 B 1) 22 B TN A A (R FIE SY-
LAB), JFUHE -

152 %%AF 20 °CH 7 C (-2 C/min), 5
S5min, A THEVK, T8 10 min, -7 ‘C#|-32 C
(0.3 °C /min), FLAHH

153 MA KR HREE MRET I, AR
1630 s, SEHIIBON 32 ‘C/K# 1 mino fEM 1. 2.
3¢ 4 WP KR 5 mine BT H IR A S
AT (£ 2).

1.6 TEM Al SEM

1.6.1 TEM HFHMEFE 5~6 B My WIS REAR L, 43

x2 PP URIR RIS

Table 2 Components of programmed freezing-thawing and
solution

- B4 R ARRUR 5 (FERLTRCAR ) G-MOPS)

Solution Component of programmed freezing-thawing
solution (basis solution: G-MOPS)

YRR 1 10 ¢/L HSA

Freezing solution 1

VR 2 10 g/L HSA +1.5 mol/L PROH

Freezing solution 2

VR 3 1.5 mol/L PROH+0.3 mol/L Sucrose+10 g/L HSA

Freezing solution 3

AR 1 0.5 mol/L Sucrose + 10 g/L HSA

Thawing solution 1

R 2 1.0 mol/L PROH+0.3 mol/L Sucrose +10 g/L HSA

Thawing solution 2

fR VR 3 0.5 mol/L PROH+0.3 mol/L Sucrose +10 g/L HSA

Thawing solution 3

I 4 10 g/L HSA

Thawing solution 4

i G-MOPS /RAESMEC T/ FRAR AL IR : HSA 75 NG F &
PROH 75 A - f#; Sucrose 7~ JHEHH
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Figure 1 The influence of two freezing methods on the spindle and the angle of spindle to the first polar body analyzed by using Polscope

A TR HE AL R B REA R 1) 95 8417 D spindles morphological of human oocytes in control group, 1n=20, X200; B 7~FEf A0 2 g 75 J5 B0 RE4N o
YA 4% 51 spindles morphological of human oocytes in slow freezing group, n=24, X200; C /RBIEACAERIERTFE 0hy 1T hy 3 h JFUIREI U b &
AR50 spindles morphological of human oocytes in vitrification group (thawed after 0 h, 1 h, 3 h), %41 n=24, X200; D 7~ YRR 2 HR A4 55—
RIS 1) 4 FhkEaC K schematic representation represented the four oocyte groups (I: 0°to 5°, II: 6°to 45°; III: 46° to 90°; TV: 91°to 180°); E /K
FH Polscope RIS [RIVA ¥ I vE 2 i N G REAN ARG AAFN 25— KR AR (1) )< £ the angles of the spindle to the first polar body in different freezing groups were
visualized through the Polscope system: F 75K H] Polscope 73 M AN [RIVA-4: 7 V240 i N OGP RE41 i [¥) 95 844 1] W% the visible rates of human oocytes spindle

in different freezing groups were analyzed by Polscope system

B JFURURLE R K /b B AR,
ML BRI A, SRR IR RO . 3%
ARG IR 3 ha, MARBIRSEONIER, IR
FEANMIA T, SNy IR > b AN
ARFHR AN o VLB RRIET IR 3 hJroes R

MBS R R RS -

2.5 2 PRI NI B IS RGO
RIEREA N BERTE BN N 2 ARG A
PR o 6 AR o LXTIRATATILE, REFPALR
LR D BRI IE R SRR BUE R AR, 257



=714~

TP AR Sk A 2k R 2018 4E 9 15 38 445 9 3] Chin J Reprod Contracep, September 2018, Vol. 38, No. 9

1=¥41# i before frozen (n=20)
3=BE I A R 75 J50 h vitrification recovery 0 h (7=24)
S=BE AL AR R 7553 h vitrification recovery 3 h (n=24)
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Figure 2 The influence of two freezing methods on surface area of oocytes spindle and the lining and outer ret of zona pellucida measured by Polscope
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Figure 3 The influence of two freezing methods on morphological photograph of human oocytes analyzed by SEM (n=6, scale bars=5 um)
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AU TR R NG 3 h

Before freezing 3 h after slow freezing recovery

B VR Vitrification
I 0 h S5 1h "Ik 3h
after recovery - ) 1 h after recovery

PVS 75l JA 1] Bt perivitelline space; M 7RZEH7#& mitochondria; MV 7R {48 microvilli; ZP 7R5NIEW] 47 zone pellucida

Bl 4 B ST T 2 B R 00 A G REAN [ B9 1) SR BRAN R ARSI S (n=6, $5IE7N 2 pm)

Figure 4 The influence of two freezing methods on perivitelline space and microvilli of human oocytes analyzed by TEM (scale bars= 2 pum)

b2 WSRO REAN LI A B e 1

HOAE RS Rk, KRR RN
24%~80% A4, VRl 5 O BE AR 52 K R B B
K, BRTEHCEAME, HIRF S ERIC. Bt
BB B M, 1999 4 H T A 90 RE41 i
AURARIE M, 2R R p AR ok iz U,
Hur 2 homddh Bor, KEREENEE, 7
65%~96%, H F Ik 99%, 52K KGN R K 4
90% LA b U5 AR T 3 B Ak A VR AL R 9 R R
WA TR A NS, HEERLS
TR RO, ATRES BT gl N BT ST U BEAE AR % H
T /> Ko A&l R W BRI VA VR e A 8008385 R
RN REA R 53 9 S W IR R B T R

AT )R P A VA R PRI IR T
(PROH) A B IEVELR Y 7] — H AL E AR (DMSO) 1F
KRR o T B AL R T IR IR YRR 771
WUISR A 2 3 AR R 1) EG RIS 4 i 27325 g
JIE5R I DMSO TE M AR, IXFERERE = T

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

PUARAINSENE, XM T DMSO M5k .
iR RIR, KR VR 7 R T R
RN ERBEINTE % . 050K A LA R
FEIPA VA R 2 5 | R B BEE0 M 1 ZE ) BUA# - Valojerdi
2 OV I 9 2% W B BRI VA VR IR P A 74 Ve 2 1 . Y
REGH i ok B o, i A 2R 4535 0 S d . A Hit
FALME BN P WA E )G, S0 AL, DR R
Y MR OB R SR . TR AR R 3 h
Jeis UNRRGH MR AR B sk k. HETOGT
VR Rl 75 2 3 B BN 32 By B AL B AP AE il — T
AN RN B BT R, FR R A R AR R
S 7N GG BE A0 ) R JTORURE 2% B8 HORE R, 3 s O
R4k, 1R T S e B TR ) N . 2010 4, B
Far 25 PY Il A BB A A R IR VR AT TS A% M
SOTONBE 0 o B A I A P A I TR), &5 B OR iR
R ) SN BEZH i BT 7 0 IS IA) B A R A SR, DAL
HH BB A V8 VR AN S A B0 B Ay AR B ) 20, A ad
X IR 5T I A6 BN BEAR IV R & g ) AT HR .

http://www.cnki.net



-716-

rh AR Y g4k 2018 45 9 H 2 38 4528 9 H Chin J Reprod Contracep, September 2018, Vol. 38, No. 9

Before freezing

Gl

P A RE NG 3h

.3 h after slow freezing recovery

Iﬁfﬁ%@é‘/@ I Vitrification

S50 h
0 h after recovery

" TR
Es i

SIJE 1h
1 h after recovery
.

TR TSR 2 T VR TR R N OB ANk R A

HHJh3h

3 h after recovery

KM (=6, 7342 200 nm)

Figure 5 The influence of two freezing methods on mitochondria of human oocytes analyzed by SEM (scale bars= 200 nm)
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