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[{#ZE] B8 SO T FE 5T A0 0 SR R i R . CYR61 A1 CTGF Rk RysZm , #am HIg 7 1
FEHERTENE . Ak 10 RERBEYL S ABRAIA ANGIT A4 5 1 Y RME 35 CTX (50 mg/ (kg-d) , i
452 d) i@ POF AR Hoh Ay 41 5% BRIk i 55 UCMSCs (5% 10°/mL, 4K 2 mL, #E4E 3 d) i6)7 , B2 20 i S
SR KK, 4334 UCMSCs Y8975 0 d.7 d. 14 d 128 d FEER K I, 247 I35 i % K FAR 1k ; 48 UCMSCs I6
J7 28 d J5 BUOP LA 4UbR A KIS ZL N CYR61 Hl CTGF #E 1H M mRNA BYEik, &8 | BRANEITH
TEARIAIT I E2 F1 FSH KV JE2E 5 A T HUIE(P>0.05) , 16I7 R R E2 KF ETH, FSH KF TR RE, 515
BRI ML, 25 57 B ot 2438 L (P<0. 05) , I FLIE I B) 20 R 34 e o i U 40 % S — ELAL FIK B2 A FSH
IR B B R S IR 3, 2 SRERIAAT L VAT 4L CYR61 M CTGEF SR A RAW I 2 2 RIA S
220 X (Loypey = 8. 688,P<0. 055t 0, = 10. 142,P<0.05) . 3 SHIAIAH L, IGI7 AL CYR61 il CTGF mRNA k7K ¥
B TFE, 2 RIH G55 L (o = 38. 156, P<0. 05 3140, = 14. 646, P<0. 05) , 4 CYR61 I CTGF =% K K75 M
LN ORI AN AT, SRR A L IR AR B 2 ERH G2 X (toype =3- 981, P<0. 055140, =
4.111,P<0.05) . &5 W5 SR T 400G 7 AE ik 3% POF R AP K F, 9% CYR61 F1 CTGF RyFEik, i
WOE ORI O A B KR SR T RE , % POF & EIVAIF1E
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[ Abstract ] Objective  To investigate the effects of umbilical cord-derived mesenchymal stem cells on the
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expression of sex hormones CYR61 and CTGF in rabbits with premature ovarian failure, and to reveal the treatment effects
and associated mechanism. Methods Ten rabbits were randomly divided into a model group and a treatment group. The
model of premature ovarian failure ( POF) was established by intraperitoneal injection of CTX [ 50 mg/(kg-d), 2
consecutive days]. The treatment group was treated with UCMSCs (5%10°/ml, 2 ml each time for 3 days) , and the model
group was injected with the same amount of sterile water. Venous blood was taken at 0, 7, 14, and 28 days after UCMSC
treatment, and analyzed for changes in hormone levels by ELISA. Ovarian tissue samples were taken 28 days after UCMSC
treatment to detect CYR61 and CTGF proteins and their associated mRNA expression. Results There were no differences
in E2 and FSH levels between the two groups before treatment ( P>0.05). After treatment, E2 level in the treatment group
increased and the level of FSH decreased. Compared with the model group, the difference was statistically significant ( P<
0.05), and in the treatment group, the level of sexual hormone fluctuated periodically with time. Meanwhile, the model
group rabbits always had a low E2 level and a high FSH level, and they did not show periodic fluctuations over time. Also,
compared with the model group, the expression of CYR61 and CTGF in the treatment group was significantly increased, and
the difference was statistically significant (f,yz =8. 688, P<0.05; typr=10. 142, P<0.05). In addition, compared with
the model group, the expression levels of CYR61 and CTGF mRNA in the treatment group were significantly increased, and
the differences were statistically significant (Z.yz =38. 156, P<0.05; t.p0 = 14. 646, P<0.05). CYR61 and CTGF were
mainly expressed in the granulosa cells and follicular cell membranes. Compared with the model group, this expression of
the treatment group was significantly increased, and the difference was statistically significant (., = 3. 981, P<0.05;
teper =4. 111, P<0.05). Conclusions

Umbilical cord-mesenchymal stem cell therapy can improve sex hormone levels,

and upregulate the expression of CYR61 and CTGF in rabbits with POF, thereby activating sleep follicles, restoring ovarian

function, and treating POF.
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TR 1 A, 2 38 N i A0 R T A A i o H B i R
WNER IR, LR RAeRBER M ZE b4
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4 (Boster, BA0752) ; GAPDH /™ B3t fe B v [ 47 A4
( Abcam ,ab8245) ; i zZHTK APC Mouse anti-Human
CD29 (BD, 559883) . PE Mouse anti-Human CD34
(BD, 550761 ) ., PE Mouse anti-Human CD44 ( BD,
561858 ) . BB515 Mouse anti-Human CD45 ( BD,
564585 ) ; LightCycle 96 #I %¢ )% & #& PCR X
(ROCHE) ; 1.600 # B .00 HL (HIALALER ) ; RM2016
RIS ML gk R AL A IR A 5 BXS1
TR PR AR B 38 76 6 S UBE ; YD-6 L AR M) 4 4L A0 1 AL
(& M YT R A RAR) .
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HRFE A BA BT 5E 7, LA 50 mg/kg FilHE 3 LETE
B2 d BHSTIBERAE (CTX) 5 P K % POF FAI Y
I AERERE Ty 2, BOAS SE SR B CTX M I T 5 1
P POF A58, 10 HZ R CTX 50 mg/ (kg-
d) EIETE ST, E LS 2 d, EHE R R AR
FREEIE , dE B/ T ) R N R, (R B [ S
MR, I FLR A A 5 7R A I T R (E2) KSR
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B 3 48 UCMSCs, il 555040 Jfl 2 200 pl. T EP
A SUA CD29-APC (20 wl) .CD34-PE (20
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WECIFE 20 min, Ji 220 AEASCR DN 45 SR - 0 BE 248 e
ik CD29 Fil CD44 , N33k CD34 Hil CD45, i AR
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12000 t/min #.L> 5 min, B, BCA {75 &
FHWE , BFEARE 40 wg P17 SDS-PAGE BRI
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Figure 1 Changes of UCMSCs detected by flow cytometry
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3", T 5 -GTCTCGCCGTCCTCACAG-3” ;CTGF ; |
5 -GGAGTGGGTGTGTGACGAG-3 ", 5’ -CCGC
AGGTCTTGGAACAGG-3" , 2K A 2722 gk E 47 41 X
Tk EHT,

(4) P AR B H2H 41 CYR61 Al CTGF 2
EESSIN

B LR R A BT i AL 200 R A BURN 4% 2
B R IR 5 A S 6 m EZET R,
Yl LA B HUIR A8 52 Ja 10T, T i 100 L 6 B
f)—4i ( CRY61 : 1,200, CTGF: 1/100) , 4°C i 7%,
PBS Mk, 100 pL AW Rbric 9 TAEM (1/
150 ##&) ,37°C % H 30 min, PBS Mk, 55 SABC,
N DAB A, &I A, N 200 wL SRR E
PO IEIEE 30 s, M FBE IR S AN IR L 1 min
REE, LA I S R, B NI IR
1.4 FitEHZE

K HI SPSS 22. 0 Wi it 8 AT 48 122 3
Je K FHBAREA Shapiro-Wilk #6567 X 5 E A7 1TF 25
PRI, A7 A IE A 20 A A9 T i 8RR F T Y £ 45
W2 (xts ) Fom , PGSR A 8] 45 2R L3828 AKF- L
BRI 7 2250 M7, 4 1) L3R SNK-g K62
B, PRI R T RO 2 FEAE LU R IS AR ¢ K
55, L P<0.05 IS BA 2R X,

HR

2.1 WABERKFELRE

FERVH FNGST HAEARIBITHT NG E2 A1 FSH /K
S ES, A M (P>0.05), WEIT R FE RN
E2 /K B FF, FSH KF T B, SACRLZH A L 22 55 HL
AYeit R L (P<0.05) I H B I a] H 805 9 1
Pl s AL 58— ELAL TR E2 A7 FSH K,
Bifi 5 B D oA o B A A 3, PRI R 1.2 AT
2.3,
2.2 T4H CYRG61 #1 CTGF E B RILLLE

FERIZH CYR61 I CTGF 55 228841, 43 3 Ky
0.390+0. 040 Fi1 0. 186+0. 054, JGJ7 4 & 11 K ik &7
Bl R L A 5Ioh 0. 756£0. 085 F 0. 693+0. 098, 55
PERIZH A HL A, 2 A G T 2478 X (e = 8. 688,
P<0.05;t.,,,=10.142,P<0.05) , WLIK 4 F1l& 5,
2.3 7 CYR61 1 CTGF mRNA FiALLE

FiRIZH CYR61 Fl CTGF mRNA ik /K F#41%,
2392 0..003 £0. 001 A1 0.002 +0. 001, 1fij 4 J7 21
mRNA 133K 7K B & T+ 55, 43514 0. 010+0. 001
F10.016+0. 002, SHIAI i, Z R IA G FE
X teype = 38.156, P < 0.05; .4 = 14.646, P <
0.05) , WK 6,

F1 WEARFRRIM A E2 K (545, pg/mL)

Table 1 Comparison of E2 levels at different blood collection points in the two groups

o T
Al b 0d 14 d 28 d
Groups Number
K JE 4]
Al 3 477.18+4. 61 433.91+7.93 430. 16+7. 55 410.61+7. 14
Model group
ey
s 3 470.92+6. 96 605. 42+7. 34 515.97+3.73 616.39+13. 20
Treatment group
t value 1.299 27.489 17. 656 23.748
P value 0.264 <0. 001 <0.001 <0.001
VE : Fygpy =321, 914, Py <0. 0013 Fygpy = 51. 7453 Py <0. 0015 F e = 186. 620, Py <0. 001,
Note. Fiyergonp =321 914, Pipyeryrony <0- 001 Fyjy, =51.745. Py, <0. 001, Fipyryeiion = 186 620, Piyyrcion <0- 001.
T2 PR ML FSH K UL (s, mIU/mL)
Table 2 Comparison of FSH levels at different blood collection points in the two groups
4151 1%
Groups Number 0d 7d 14d 28d
KT IR 4]
BRIl 3 65.21+0.76 70. 84+2. 23 77.13+1.23 80.25+1.64
Model group
prgmey
e 3 63.02+1.29 49.02+2. 14 59.91+1.53 43.24+1. 69
Treatment group
t value 2.535 12.217 15. 165 27.236
P value 0. 064 <0.001 <0.001 <0.001
VE : F gy =694 561, Py <0. 001 5 Fygiy = 33. 9905 Py <0. 001 F iy = 126, 616, Py <0. 001,
Note. F, =694.561, P, <0.001. F,.=33.990. P,,.<0.001. F, =126. 616, P, <0.001.

intergroup intergroup time time interaction interaction
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Figure 2 Comparison of E2 levels at different blood

collection points in the two groups
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Figure 4 Expression of CYR61 and CTGF in ovarian tissue of rabbits (1-5, treatment group. 6—10, model group)
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Figure 5 Comparison of relative expression levels of

CYR61 and CTGF in ovarian tissues of rabbits
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Figure 6 Comparison of relative expression levels of CYR61 and

CTGF mRNA in ovarian tissues of rabbits
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Figure 7 Expression of CYR61 and CTGF in ovarian tissue of rabbits
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