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(vascular endothelial growth factor, VEGF) \Ki-67 . JTER{5 B 1#755 H - 1 (sirtuin 1, Sirtl) B9 Fi5KF ;K
FH Spearman AH ¢ R FIRIE Sirt1 FRIKKFFIF B WELF AL A OCHE . 85 185 7 d, S 815
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J& (P<0. 001) J 1A £ 2 (P<0. 05) %8 Model 2H & 3. /N BT DI 4F b R B LA 5 SR B s
CXCLI2JR Y7 41F1 UC-MSCs J& 7 411 B N 2T 4E AL R FE 55 Model 4135 B 5 B AR (P<0. 001) . 515
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[ Abstract |
intrauterine adhesion (IUA) surgery. Methods A murine model of TUA was established using mechanical
curettage. A total of 48 healthy female C57BL/6 mice (aged 7 to 8 weeks, weighing 18 to 20 g) were randomly

Objective To investigate CXCLI12 therapeutic potential in endometrial repair post

allocated to 4 groups (n=12 per group): the sham-operated group (Sham), the model group (Model), the
umbilical cord mesenchymal stem cell treatment group (UC-MSCs treatment group), and the CXCLI12
treatment group. In the Sham group, only the abdominal wall was incised without intrauterine manipulation.
In the Model group, after mechanical curettage, 100 pL of normal saline was infused into the uterine cavity.
In the UC-MSCs treatment group, after curettage, 100 wL of UC-MSCs suspension (1X10° cells) was infused
into the uterine cavity. In the CXCL12 treatment group, after curettage, 100 pl. of CXCL12 solution
(containing 200 ng CXCL12) was infused into the uterine cavity. At 7 d post-modeling, histological
examination was performed to confirm model establishment, and immunofluorescence staining was used to
assess the chemotactic effect of CXCL12 on MSCs. At 21 d post-modeling, hematoxylin and eosin (HE)
staining was used to evaluate endometrial thickness and gland number; Masson’s trichrome staining assessed
the extent of endometrial fibrosis. Immunohistochemical staining was employed to determine the microvessel
density (MVD) and the expression levels of VEGF, Ki-67, and Sirtl. Spearman correlation coefficient was
used to assess the correlation between Sirt1 expression levels and endometrial fibrosis. Results At 7 d post-
modeling, histological examination confirmed the successful establishment of the IUA mouse model.
Immunofluorescence staining demonstrated significantly increased MSC homing to the endometrium in both
the CXCL12 and UC-MSCs treatment groups versus the Sham and Model groups (P<0.001), with no
significant difference between the 2 treatment groups. At 21 d post-modeling, both the CXCL12 and UC-MSCs
treatment groups exhibited significantly greater endometrial thickness (P<0.001) and gland number (P<0. 05)
relative to the Model group. Endometrial fibrosis was significantly reduced in the treatment groups compared
with the Model group (P<0.001). Microvessel density (MVD) was significantly higher in the CXCL12 and
UC-MSCs groups than in the Model group (P<0.05). Immunohistochemical analysis revealed significantly
elevated expression of VEGF (P<0. 001), Ki-67 (P<0.001), and Sirtl (P<0.001) in both treatment groups
versus the Model group. After controlling for group allocation, Sirt]l expression showed a significant negative
correlation with endometrial fibrosis area (r=—0. 73, P<0. 05, t=-3. 86). Conclusions Through enhancing
MSC homing to the endometrium in IUA mice, CXCL12 exerts therapeutic effects comparable to UC-MSCs
therapy, effectively promoting endometrial regeneration and reducing stromal fibrosis, with upregulated Sirtl
expression potentially mediating these effects.
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25 G o 1 32T A0 Y SR AR SR, DT I i 2H 2R A
e Rt ", A ST R, CXCLI2 J& MSCs IH
B2 5 O i O b I -, CXCLI12 AN BE i 3%
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RS v T B ) R AR R A IR R SR B =
W ARR ARG A RA R, —H 2R H ABHIRE
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FEH AU gL A
1.3.5 SEdoege RN E BT BN |

4% 2 B WP SV IR I 8 A A0 A ) R AL A B
2 B ORI A B TR K B R R AR S
A T/ N T B 2 R m B, % 0 Peroxide
Block #F 17 35 A 5 Bl J& 3% i # % 19 Anti-CD29 Rabbit
PAb (1:500) , 25 Wi M & 4 h; PBS # ¥k J5 1% /il Post
Primary, § & 8 min, £ LA PBS ¥t 3 ¥k ; R T /5 1 =
FRIC 00, MOGEIRMEE 1 h, PBS VLI5S T b o8-t
VER B R R B R OB 5 B8 s g R IA
3 CD29 LR AR R A AL I O S
FA) 40 B ] )5 S CD29 BHAE 4R . 4 3K U F 7 400 1%
T RAGECT BEHLEEH 4 S HLEF , FH Image J 7155 MSCs
B UL H(E

1.3.6 HEZf AU 4 IR B
FEKAL, Z2 87K b 1 min, IR KR R G444 {5 3 min, H
KoK HPE 1 min, F 1% R 1R LB 40465 s, KR 5
10 min, B J5 P20 54 i TP IR M0 G4 45, 1 min, 2848 7K vk
2 s, FARRETIRE K 2B I, fe )5 DA FR PR i
HA, BB T WEIERIE . H Image J AT
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2R ] 5 v Pkt e R0, e s S TR
TE 400 5 RAEHCT , B4 A BEYLALER , LA CD31 FH
IR I A5 B ) 3BT MVD i o ) P A
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TFAIESAR, L aes om s WAL 2 E 8040, Wk
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MG, SR Kruskal-Wallis B R 2B HRG 56 (K-W 6
¥5),P<0. 05N EF HAG 245 L. {#F Spearman
FHOC R BHEAT A G 0BT SR RIET 4.4. 0L 2
Flow jo 10. 10 A4l & .

2 #R

2.1 FEDREA
24 h N, Model ZH/NEAA 1 HAET, CXCLI2
RITAEA 1 H/NRBET A5 3 d, UC-MSCs iR 97 4
AN 2 BT, AR AETE /N BURS #IOE & Ik ok
B, S A
2.2 UC-MSCs#3 R %5 w4 R

W T AACE 1) UC-MSCs IEBEA K, B KR
B B SHXT Y — . X0 MG 2 7R, UC-MSCs
# 35 CD29 (95.40%) . CD90 (95.80%) . CD105
(94.00%) , Ik % 35 CD19 (3.23%) . CD34 (5.04%) .

CD45(7.56%) , 5 E PR MSC AR E UARFF (K1) .

2.3 iR RIUA AR R R
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AU/ BRI A 5] 7 E S R A
K s Model A1/ T ETEAVRLANAN LY SRR AEAE A7 4
EARMIR , T E SR A SR (18 2).

Ly T 2 S LY ] g v 2ot vy
i FH SPSS 22. 0 K AFHEATSEH 007, T R 2.3.2 MRTEHERE  #ERUS 7 d, Sham 41/ B
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600 = —_ 600 - i A 600 = —_
g g 1 g
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o s (] 1 o
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A': Microscopic morphology of UC-MSCs; B~G: Flow cytometric analysis of UC-MSCs surface markers CD29, CD90, CD105,

CD19, CD34, and CD45

BEl1 UC-MSCs BRI THERRXE
Figure 1 Morphological and flow cytometric phenotypic characterization of UC-MSCs
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Figure 2 Macroscopic uterine morphology at 7 d

post-modeling
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IN BT A T e | b R SRS SR ] R R A B
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P<0. 001 ] ; Model ZH /N FR 5 PY BB A4 %5 £t Lt Sham 2
AR/ [ (8. 00+2. 17)ws(27. 00+4. 25)4~,P<0. 01 ]
2.3.3 /NETFE Masson Ji {0 RS 7 d, Masson
Yt R, Sham /N BT B I IRZS ) S22, 15 (0 DR 47
Y VTR D s Model 217N P57 PIIRE [ 2 )23 4k 2
KR CU R AR DR T 75 ST J5 (161 3) o Model
41/ BB P9 S EF 4 Ak T B B Sham 41 5 35 34 0
[(35.09%=4. 11% )vs(18. 44%=2. 75%) , P<0. 001 ],

Sham Model

Masson

3 EREFTAMNRFEHRARE

Figure 3 Histological staining of mouse uterine tissue at

7 d post-modeling
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bE g R = )i A s W N i N S

SRE, HW D 5 T 2B i L (El4).
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Figure 4 Immunofluorescence staining of mouse uterine tissue at 7 d post-modeling
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Figure 5 HE staining of mouse uterine tissue at 21 d post-modeling
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Figure 6 Masson staining of mouse uterine tissue at 21 d post-modeling
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Figure 7 Immunohistochemical staining of CD31 and VEGF in mouse endometrium at 21 d post-modeling
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Figure 8 Ki-67 immunohistochemical staining in mouse uterine tissue at 21 d post-modeling
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Figure 9 Immunohistochemical staining of Sirt1 in mouse endometrium at 21 d post-modeling
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