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HE  FETIRPONALYHIATNEZREZ—, AAANIEL L, L TR A G fis:
fa. AB 18 7 F 4 e (hUCMSCs) T A F AR B A Fofs A, Bk, %A% § 248 ZhUCMSCs e
B & LR IJR K569 K APOFF 948 A . 445 1 Bl IR 69hUCMSCsiE 4 A5 5 49 POF X R 97 £
R IER R, IPAHA. ME AR M A fe A T A B I ., SR
A, (UCMSCs# it a, XK R e LR BIRE EF, AKX EHE AR E. sk, mF17p-E=
B2(Ey) R, 7897 /& ZLBR(P)Fe i #) K E (AMH)K-F 2 % EA. hUCMSCs#) AL ) T #e
e AT AR T B m et g h. m L, EiR s F I ZIA FARMME, S, AKX E R A 4
£ R A, BAEhUCMSCs/z, POF K RIP £ % Bel-2. AMHA=FSHR#) X5+ &, caspase-369 F AT
M, B, AFR 4 Rt — $304E ThUCMSCsIE it 4m it 2 K B F Bk Ao 38 1R 40 42 T A 49 B e LB,
AT me £ 90 R F-F6 97 F 6906 KB R IRAE T Bt k.
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The Effect of In Situ Injection of Human Umbilical Cord Mesenchymal
Stem Cells on Premature Ovarian Failure in Rats
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SHI Fangxiong®, YAN Li**, HAN Linxiao**
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*Changan Hosptital of Dongguan, Dongguan 523583, China)

Abstract POF (premature ovarian failure) is one of the principal causes of female infertility. Although its
causes are complex, autoimmune deficiency must be involved. hUCMSCs (human umbilical cord mesenchymal
stem cells) can be used for tissue regeneration and repair. Therefore, the present study was designed to determine
the role of hUCMSCs in immune factor-induced POF in rats. In the present study, different concentrations of hUC-

MSCs were injected into induced POF rats. Ovarian functions were examined by evaluating the estrus cycle, follic-
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ular morphology, hormonal secretion, and the proliferation and apoptosis of granulosa cells. The results showed that
the estrus cycle of rats returned to normal and follicular development was significantly improved after transplanta-
tion of hUCMSC:s. In addition, serum concentrations of E, (17-estradiol), P, (progesterone), and AMH (anti-Miil-
lerian hormone) increased significantly with treatment. Transplantation of hUCMSC:s also reduced the apoptosis of
granulosa cells and promoted the proliferation of granulosa cells. All of these improvements were dose dependent.
Furthermore, the results of related gene expression showed that transplanted human hUCMSCs upregulated the ex-
pression of Bcl-2, AMH, and FSHR in the ovary of POF rats and downregulated the expression of caspase-3. Thus,
these results further validated the potential mechanisms of hUCMSCs in promoting the release of cell growth fac-

tors and enhancing tissue regeneration and provided a theoretical basis for the clinical application of stem cells in

the treatment of premature ovarian failure.
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POF [ 8500 J5 K 170 Z 4%, BARSUR K A
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FOWE SE 730 R 8 s ME 14 TC R € Wi JEL(SPF)Z¢SD
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AHAARLFIEE 5 Asia Stem Cell Regenative Phar-
maceutical Co., Ltd $#24t, JFlF T A+ .

1.2 7%
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RIEH R R IR . & 10%06 4 G K
o-MEMZE Al 7R L RE 2 412 he M4 mLA FEIA
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B NS A, R, ) % A 40 i B T
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SR G IR IIGHT (T PBS LUK 41 i 1 5 22 Bl RV
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B B3, IR, AR AR A L7 O 5
PUE 200 mg.

123 POFKFAERZ S  KRENMEHEFEIE )G,
T I YT R I v SR S A, g S 1
1E I B ME T K R 30 R . BEHLZ AN IR ZH(n=10)
ARG (n=20) FFBIAIL KR F% 4 H0.35 mL
SRS PR R T 2 s e . AL P R LAY,
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TRFRIEH 1%
1.2.5 hUCMSCsRAzAHMET  BURTEIFIIFSAS
YR M AT M A e, AR 3 R K R R e 4 e, )
1E AN B, % H I 22 1.6x107/mL, H.40 &
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YBIT . I ARl v A, R 60 mg/ke & 1A AR K
BUEST R B LL 24, 15 ming, 75K R 52 2R, %
KEIEHEA B T3 TFARE B H75%IHR i3
A7 R RTE Eo FH AR AR AR A R B R B Bk, R
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(1) JE 4 Y i (primordial follicles): BF £} 41 i
R AR TR AORE 4 B
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TH KT, 5 BRI 5 R B R AT IR G 25 3, 72 A5 AT
UCMSCsF 1 Ja AR M, 1 LA3 000 r/min 13 fE 25
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PRI E MG
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(P<0.05), E-f AMH/KA Frdet, (HAREBIMH B
EMEER . SHEFER A A X IRk B LR, B
AMHE B A7 1E 2 & 2 7(P<0.05)(E2A M1 X]20), P,
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**x%P<0.000 1.

A: classification of the degree of abnormality of the estrous cycle in rats; B: percentage of rats in the blank control group, POF group and hUCMSCs in

situ injection group after in situ injection of hUCMSCs. ****P<0.000 1.

Ell hUCMSCsRALESEARNEBEAMEIZRERESREKER T

Fig.1 Grading and statistics of the estrous cycle abnormality of rats after in situ injection of hUCMSCs

(A) [ Blank control group
[ POF control group
B Ovarian in situ injection group

(B) 3 Blank control group
[ POF control group
Bl Ovarian in situ injection group

(C) 3 Blank control group
3 POF control group
Bl Ovarian in situ injection group
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& & T £ 2004 T
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A: M7E FEM7KF; B S R P, 17K T C: & AMHIKT-. *P<0.05,

A: E, level in serum; B: P4 level in serum; C: AMH level in serum. *P<0.05.

B2 hUCMSCsRALES FEARMAE,. PAAMHEE
Fig.2 Serum concentrations of E,, P,and AMH in rats after in situ injection of hUCMSCs
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TE(EBA). A, POFXT & ZH A B 1 N 3 B R 245 1)
AL, AR ORID, PO 2, AT UL AR, DA Ak
ORI, AN BT R ECE kb (E3B). b2
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K FH 5 2w AH 1R 6 R 96 23 28 07 VAT ORI T 8 S 4t
THEILR(ER ). S REH, 5723 2o A B R
S AH EELhUCMSCs Ji Az v 5 2H K R PR &% 2% B v 2

T2 E M 22 5 5POFX B4 AH LL 4R, hUCMSCs
JR A St AH K BRI IR s S B YL R S A 11 4
I E W INP<0.05). 45 i B, hUCMSCs /& i 7
SIXTPOFYRIT RS T — @ FURAEH
2.4 [R{LFEEThUCMSCs/E#MPCNA

PCNAsE —FDNA S & B (1) 5 B E, nIE A
T 20 A 3 FER S ) F FR . PCNA S J2 41 Ak AG N O
FLAZUP PG S . 45 REOR, @RS E
Xof HEEH KRR BN B 5. s A7 75 41 i 3 B (K14 A), T POF
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S NI T 1A 76 51200 e B0 S5 R S oxet O B B S R i T AEA

2339

©

Ar B AL B: POF4L; C: GRS AL AL O D: O SR A AR S

A: blank control group; B: POF group; C: injection side of ovarian in situ injection group; D: non-injection side of ovarian in situ injection group.
[El3 hUCMSCs/RLLES RIPEELAHEREE

Fig.3 HE staining of ovarian tissue after in situ injection of hUCMSCs

1 hUCMSCsE{LFERMARINERMINEFEAITE

Table 1 Follicle and corpus luteum counts of rat ovaries after in situ injection of h\UCMSCs

kil JE LRI HIZRINE RIRIIL B S

Group Primordial follicles Primary follicles Secondary follicles  Mature follicles Corpus luteum
Blank control group 598.3£36.91* 95.25+10.99* 53.75+7.16 6.75+0.48* 13.75+1.112
POF control group 432.5+30.24° 48.95+6.12° 36.58+5.03° 2.37£0.61° 5.25+0.46°
Ovarian in situ injection group 537.7+38.63* 81.67+11.29* 40.33+8.29® 5.75+0.85° 13.00+1.16°

PRI R B 57, FRERFE A BB R, P<0.05.

The same letter represents no significant difference, and different letters represent significant difference, P<0.05.

Z (F4CHIE4D).
2.5 hUCMSCs[RL ST ETUNELR M BN EE 4
B ZmAR AT

I TUNELAS U 59 5520 23 p (4 e 98 120
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B Bk b . X R PhUCMSsF 182> 7 POF K
BB S R A P T

3 g

BATH I T 45 R LW, B J5LAL I I3 )5 POF
KBRS BN S T R385 B T 2, R ERI )
15 I E T AL, M HE,. AMH. PAFEMERER

KPR 2 TR KT FEPCNAZH i 38 5 1) e 92 40
LS TUNELAH L 8 T o ar i vb, A1 LR AL 7
fEhUCMSCsiii /b 1 91 5L AU T2, {2 ik 1 R0k 4
NS TEAN G R T o BN S S, XU B S Th e 1
12 E, XATHe S — MO0 H I8 S0 53— 55 %4 op
BLHUAN 2 A RP. A OGS AR, T4 AT L
MRAEIF I B & AL ANBAT B SAS T
ARP122 TR B D XU B SR Th BE R B SR R . Y
ISR T FRIAER A 7 & ZRRER 0 IEH K. XAl
Z AP A LIL SR B E, FTHIEK F KA
BMTUE . BRI, il op LA 205 32
WEZ, I R ORI A R K i, O LA 2 rp g L
MUk 40 i (granulosa cells, GCs)AT-k/b o 7EFRATTH
WEFE R, FRATTE O LA 2 b () 40 P S B AT T A,
KIAENUCMSCs# A8 G, SRR B35 1 W] BRI 2L
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AV Ak e iep iy o
A FOW AL B: POFXT AL C: O SRS RLVE S LR S35 D: 1 5L AL S 2 AR

A: blank control group; B: POF control group; C: injection side of ovarian in situ injection group; D: non-injection side of ovarian in sifu injection

group.
&4 PCNATELHE LA Z 6N B0 E A 40 AniEsE

Fig.4 PCNA immunohistochemical staining detection of cell proliferation in ovaries

DAPI FITC Merge

Blank
control

group
100 pm

POF
control
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100 pm 100 pm

Injection side
of ovarian in
situ injection

group
100 pm

Non-injection
side of ovarian
in situ injection
group

100 pm 100 pm

5 TUNELE#N DN S 40 LR T

Fig.5 TUNEL assay detection of apoptosis in ovarian cells
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3, HE2 2] 8 B4 B 3 S I &, 0 HARIIAE K
BORE . PERE, O EGCsTE P REH AR AR it 72
HRORFE B I, AT BP SEGCs A M I T2 45 1
7~, hUCMSCsIF# M /b 1K B = 20 A5z 5P i
GCsIHHT: . FAEhUCMSCsXF GCsifE T 1) il /5
AJ BEXTPOF K B Pk &2 516 % &k B k1 S48,
hUCMSCs i35 5 51 Dy fig 194 F 7t 56 2 2k T Al
FA R T — .

MSCsH] 73 AR 1) 2 Fh e 2. T Fi 3R A,
MSCsH] 2 5 HUAKR G 17, Foo b i) 2 Fh2m f Xl
Re (e 0t R MR AT Bl il S A SUE K, i8R 2 A
g2l H i, MSCsal il i AN R R A X 5 5 )%
PEZETRCT. A4 i FR SRR 0 I I
LW ERREEATIRIT . AR EEE LR
AR SR CE b, B BGE A CREIR 7 . (H
T4 Bk O 5L e 1 4 FH DA S N AE LTS A et
FiPN H LR B, T4 M e % i LA A e
P RIEATIRT. AR LR, TaREAEZ
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