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Influence of Host State on the Human Ovarian Tissue Subcutaneous Xenotransplantation

LI Yu-bin, MAI Qing-yun, LI Tao, ZHOU Can-quan
(The Reproductive Center, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To explore influence of host state on the result of thawing human ovarian tissue subcutaneous
xenotransplantation. [ Methods] According to the different host genders, castration condition and subcutaneous local environment, the
xenotransplanted ovarian tissue were divided into six groups. We observed the survival rates, growth, apoptosis and interstitial
reconstruction of the human ovarian tissue slice after xenotransplantation. [ Results] The primordial follicles survival rates in all groups
were significantly decreased compared with the just thawing tissue (P < 0.05). Among the six groups, the primordial follicles
morphological normal rates of the first week after transplantation were significantly difference (P = 0.046). The highest morphological
normal rate was in the group of male mice with subcutaneous aseptic wound (64.6% ), and the lowest one was in the intact female
mice group (39.7%). The sex, castration condition had no effect on the primordial follicles morphologically normal rate after one week
of transplantation (P> 0.05). During 10 weeks after xenotransplantation, the percentage of growth phase follicle increased significantly
with time going by (P < 0.05). However compared among the six groups, it was not statistically different at different time points (P >
0.05). The expression of Ki-67 and TUNEL in situ hybridization after transplantation were similar with thawing tissue, but MMP-9
expressed more widely in stroma. Small human antral follicle can be visible 10 weeks after xenotransplantation into SCID mice.
[ Conclusions] The human ovarian tissue can survive and grow after xenotransplantation subcutaneously. But the tissue has different
interstitial reconstruction. Host local aseptic wound can improve follicle survival rate, however its gender and castration has little effect
on the 10 weeks xenotransplantation.

Key words: human ovarian tissue; xenotransplantation; follicle ; interstitial remodeling

[J SUN Yat-sen Univ(Med Sci),2013,34(5) :681-687 |

r#s HEA . 2013-02-25
EETR: [HK ARRE LS (81100470 F1 81270750) 5 Il K2435 4E Ol 15 539 H (12ykpy24)
EH RN 2T, W1 AR R 22 Ll ; E-mail ; liyubin97200@163.com



682 IR A (A B4R

%345

BION L LREAE IR, A S RIS
NGB HRAE 1906 4F 5 A7 24 4 I8 b 15—
ISR DLIS , PS4 SRR B A A 53
NS ARSI E A B R B AR A R RN AR
BITHE ARG &R, LA A Rk AT
SRR =K, FEHAE T AR O S AT 5T 1Y
P, H AT SRS R 0 A B 2% i LS
A NHE B AR 2 (R G P 43 3 R HE R 1)
RERK SRR 5 A A Rp it — e B o8 A
AR AT S RS A1 32 A B FJR 0 B85 % B 55 41 41
— S BT RZ A, RO P A R R R B Y A
(52 Ny o ORI E P N £ <4 U B | V2 s 1 KT
W AT B BN T BRI, O T e A
PLRAHRCER, FHENTHAT T REIA G s B
(SCID) /N SF R RS A FERE I 5T . AT 9T B 2R IR
KUY R NRI AL G B A, 55
A 25 A B R SR S X i v I B9 20 2 RS Mk
FASEIR R ol B S 21 28 REAR S A i 5 3 24
FEHAR LA

1 #M#H57*

1.1 # #®

1.1.1 ARIpPEARG KR AURER IR
FHHES BT RS, FE IR
AR EA AR 22 ~29(25.1 = 2.7) % 11
7, UNEALUEAEONE REM ST FARIBIT T
MRS o 6 A 0L it T TIEE B FAR,
Hop 3 Zi47 THIEF AR, RG0S 40
IR ERY) R U SE s £ R4, Zad 18 WA YAk
ORI R ] T ARSI 5T

1.1.2 SCID » & k& fFE SCID /N, SPF
9,5 ~ 6 AR/, WgF il REEde s X sh 4 rh
Lo LB BNYEAE T SR e . ST I R E
Yy 2 bR SR, R R IROK R E N S
SG W FLTE . SCID /) BU7EAS 5256 v 7524
BAEY 1

1.2 FH &

1.2.1 ARIPEALREMERTALE  AKINE
LS AR T AR R T I AN ET I SR T R S i
G MO EA L HF AR IIVIFELZ) 3 mm x 1 mm
x 1 mm K/NWAHLUNR, BB L 7 50 i
T, e B R BON 5% M NZE MG F &

1 (HSA,SAGE IVF, USA)+a-MEM # (Gibco,
BRL) /MR, B4 8 /N RIS 5, 1 37
C B EL 5.5% CO, B3 F- 46 P47 15 min, SR )5
BN BT KB a4 2= SPF 9% SCID /N Bh 4
B o
122 AEIPELARGFABE KL EBEL
ST 48 HSCID /N R 6 41, /N 8
SO 1Al MR/ N B8 B i R /N B 5 2
A . RBEE/INERAL, BIATS2 LD R 4 /N B
534l MEME/NEAL, BRSEEEMBEME/INE; 56 4
A . IR/ INERAL, BIAT O DT 04 P /N L
555 4. T HEME /N AL 2 6 4. JCE AN
WEPE/INERAL, A5 /N BRI AT AU A 1 R 1
I PUASEAL SR NN SR R, R A
PRI R e NSO AW (8 B //hR) . R
& 3 d R 1 IRG THRREZR 100 U JLE, #iEfE
1.4.8.10 AR 43 AIAbFE 2 Hogm /L, I 3
A AL ST
123 #HBHADRAALEF K [TERFRNR
AT 4 d JEAT R0 S0 IR IR, FAR
J5 S BOCHRIGE $E1T , R G IR E R AF& 7 AT
Je S 9T TG B A 455 /0 BR A 78 B A R K 7 UL
AP A il 3 TG P PR R R , TR R L 0.6
mL/100 g 71 1 25 /N FRUIE I 7 5 0.15% 7K A 5
B URRESE, AT AR, 1 mL E A4k
FEAUAS T A A, DL o] 550 [0, R —
TR 1.5 em AR TR R, DA Sl ) 81X 4k
RN L B I8 S i I i oAy S e A I A7
JE SR
1.2.4 el F W Ao WEESFIEN 4
SV AT LIRS T . R s E RGN L
B H K BPIYE R (Growing follicle rate, GFR)=(#2%
BRI+ R G B0 )/ (S0 B I+ 0 2% B 3 + Yk R B
) x100% (14 . SEER A > 2SR o S ohik
17 Ki-67 MMP-9 G204k & TUNEL J T4 4>
B, LA T 4% 2 1) B0 55 20 20 A K O S5 1) o 4
DL AT, IR AR 40 Ki-67 FHPESR . BEAL
BRI 10 > S A5 ET , 714k 30 AN UkE 41 i , 7145 FH
PSR PSR . MMP-9 i 44k /34, 2F & &
PR (=) A A (+); BB (++) ; RIB A
(+++), fEURIE RS RIETA O S AR 1R R 5 R
1.3 SitFoH

{HFH SPSS 11.0 G544 387 o ZFIHG B L 1)



555 4 BT, AF. i FOREXT TP RIS S T R ALY 52 ) 683

FURAEH X Koo M, K g6 K HfE o = 0.05,
2 % X

2.1 HMBEANEALANARAZSH

A A H SCID /DR A A
BBAE 2 RARE D% 1 R, 6 AT
T 384 R BRERZHZY, BT IRl 352 K (91.7%),32
7 (9.3% ) AR BEHR M1, BEAE SR — bR A IR, 1VF 28
A B L m PP LA LU AR (B 1), 5 A%
P BLZH 20 7 SR A B AR 0 A P 2H 2 i A
()22 51, A= R DN S 2 U AR /DA 2Rl A5 3 A, 7
JEUA U3 JE BRI DA B A AT, 1 2 BoRd1giy)
RS GAEF I, B TR 10 FiE A
INFEBRHLIE A

A 5T A 5 J5 B8 AE TR 4R ORI A TR RO
72.6%, BA 1 G LRI L A TR
ERRL I  PATA E DL UN 1 TR L 4% 2 LR B i
FEN R 5 R Ja RS AL SUM FL B B R R (P H<

0.05), 7Nl R A, B r e 55 1 R R bR o
TEAIE® B2 54 5112258 L (P =0.046), T
IR/ BRUZH B 7 (64.6% ) , 56 BEMEPE /)N Bl 2H F
K(39.7%) ., ¥ 5] 22 S AT LU 5 — L =2
6], 26— DUZEIE], DAKCES o S 4LIa] AR B i e 2
IEH R 2ZMESEITF2 L ¢ 4ill%E T
0.431.0.066 F1 0.013, P 43 %% F 0.512.,0.797 #l
0.909), EHGLmI U i, 5 — 4l fm 5 =
DU 2 ] Ji7 b B YRR A DE 5 22 HIR JE G it 2 X
(O 3 91%ET 0.018 F1 0.654, P /3 145 T 0.894 FiI
0.419), Z5HR4E7R, AP REAE 1 JEIE 18 E0E0 X
B DU BRI AT R B B s, AN R
=, . H4) HIEE, ¢ =5.405,P =
0.067 , 5 F2H e 5 (64.6% ) ; MEPE/NERL =4 (55 =
P SZH ) [E] HAE %2 = 5.708, P = 0.058, 5 /N 2H
7 (63.4%) , BIREERZEN M AA GBS, A
HEAT R T B 1 RS AT A A i i B YR A7 TG R
EHAEE

A 1 U HS R BAE s, ARk

B1 BE1EARKENEER

L 3

Fig.1 A large number of small vascular generated one week after xenotransplantation (HE, x 400)

Fig.2 Four stages of normal follicles in ovarian tissue after xenotransplantation
A~C; primordial follicle, primary follicle and secondary follicle (HE, x400); D antral follicle (HE, x200)
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Table 1 The primordial follicles survival rates after 1

week of graft in each group

Normal Atresic Total ~ Survival rate
Group 1V 26 31 57 45.6%
Group 2 32 40 72 44.4%
Group 3 25 38 63 39.7%
Group 4 34 39 73 46.6%
Group 5 31 17 48 64.6%
Group 6 26 15 41 63.4%

Among the six groups, the primordial follicles morphological

normal rates of the first week after transplantation were significantly

difference (x*>=11.289,P =0.046).
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Table 2 Follicle growth rate among the six groups (Growing follicle / total follicle)

[ percent (n/N)]

1 Week 4 Week 8 Week 10 Week X2 P

Group 1 36.6%(15/41) 41.2%(14/34) 51.2%(17/33) 82.1%(23/28) 15.586 0.001
Group 2 37.3%(19/51) 43.20(18/44) 53.7%(21/41) 79.3%(23/29)  14.708 0.002
Group 3 35.9%(14,/39) 38.9%(14/36) 48.0%(12/25) 78.8%(26/33)  15.853 0.001
Group 4 34.6%(18/52) 41.4%(24/58) 53.3%(24/45) 81.5%(22/27) 17.372 0.001
Group 5 38%(19/50) 42.5%(17/40) 71.1%(27/38) 80% (36/45) 23.597 < 0.001
Group 6 39.5%(17/43) 41.3%(19/46) 63.9%(23/36) 76.2%(16/21) 11.714 0.008
X 0.292 0.108 5.791 0.339

P 0.998 0.999 0.327 0.997
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Fig.3 Ki-67 immunohistochemical results of ovarian tissue after transplantation

A Large quantities of positive cells in antral follicle granulosa cells and theca cells; B: A positive granulosa cell showed in a primordial follicle,

and in stroma tissue positive cells scattered; C: Positive granulosa cells showed in primary follicles, and the oocytes showed weakly positive; D

Positive granulosa cells were scattered in secondary follicles, also an oocyte in a primordial follicle showed weak positive. (A: x 200, B-D: x 400)

B4 AEIPHEHEL MMP-9 HRENER

Fig 4 The results of MMP-9 immunohistochemistry of human ovarian tissue

A. Granulosa cells and theca cells expressed strong positive in antral follicle after transplantation; B: Secondary follicles and stroma cells

expressed wide and strong positive after transplantation; C: Primordial follicles expressed strong positive after transplantation; D: Granulosa cells

expressed strong positive in secondary and primary follicles after thawing;

xenotransplantation tissue (x 400).
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