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[ Abstract |
stem cells (hAMSCs) on endometrial injury. Methods hAMSCs were isolated using a two-enzyme digestion

Objective To explore the repair effect and mechanism of human amniotic mesenchymal

and then cultured. The third-passage (P3) cells were harvested to detect the surface markers by flow cytometry
and to identify their trilineage differentiation potentials. Eighteen nulliparous female SD rats (8~9 weeks old,
weighing 250~280 g) were randomly divided into 3 groups (n=6): normal control group, model group, and
hAMSCs group. A rat model of intrauterine adhesions (IUA) was established in SD rats by using curettage
combined with lipopolysaccharide (LPS) infection. In 2 weeks after modeling, the hAMSCs group received a
bilateral uterine horn transplantation of 0. 2 mL hAMSCs (1. 0x10° cells/mL), while the model group received
a same volume of PBS into both uterine horns. All rats were sacrificed in 2 weeks after transplantation. HE
and Masson staining was used to observe endometrial thickness and gland number as well as endometrial
fibrosis area. RT-qPCR and Western blotting were performed to detect the mRNA and protein levels of TGF-B1,
Smad3, Smad7, epithelial-mesenchymal transition (EMT) markers (E-cadherin, Vimentin), fibrosis factor a-SMA,
and endometrial estrogen receptor (ER) and progesterone receptor (PR) in endometrial tissues. Results The
obtained cells were identified as hAMSCs due to the characteristics of surface markers and differentiation
potentials. Compared with the normal control group, the model group showed decreased endometrial
thickness, reduced gland number, increased fibrosis area, and enhanced mRNA and protein levels of fibrosis-
related factors TGF-B1, Smad3, Vimentin, and a-SMA (P<0. 01), while down-regulation of fibrosis-inhibiting
molecule Smad7, the EMT marker E-cadherin, and endometrial receptors ER and PR at both mRNA and
protein levels (P<0.01). hAMSCs transplantation increased endometrial thickness and gland number,
decreased fibrosis area, and down-regulated mRNA expression of the aforementioned fibrosis-related factors
(P<0.01), and up-regulated the mRNA expression levels of Smad7, E-cadherin, ER, and PR (P<0. 01). The
hAMSCs group also exhibited obviously down-regulated protein levels of TGF-f1, Smad3, and a-SMA (P<
0. 05), while enhanced protein levels of Smad7 and PR (P<0. 05). Conclusion
of hAMSCs can promote the repair of endometrial injury, and inhibits endometrial EMT and fibrosis through
the TGF-B1/Smad7 signaling pathway.
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e A7 B AT ALAR % P3 AR hAMSCs FH B i I 1k , AR 35
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hAMSCs 40 28 0. 2 mL(1. 0x10%/pL) . 345 2 J& ik
I 5 CO, 58 B AbAE 44 41 3 K B, 380 F AR BRUE 7%
8 2 J Je AbFE , WCEE WU T B AR A iR 47 I SRR 5T
1.4.3 HgUutn KURRE N hAMSCs #
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Rl RNA 9 v B2 K i e o AR 4 S 3 S iR & 6 Ik
CDNA, F5JH SYBR Gree qPCR 27 21l mRNA (1) 3
ki, SIFHI R 1, qPCRIMN Y HE5AF: 95 CTil
AR 30 5595 “CAEPE 15 5360 CiR 2k 30 s, THIR 401K ; LA
GAPDH N2 HibdlE 27 ““ 1314 H A 5E H TGF-B1
Smad3. Smad7 . E-cadherin. Vimentin. oo -SMA, ER . PR
mRNA FAHXS FIB K-
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i, LA wes o, 2 20 1) Lo B B0 D R O 22 0 i
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Table 1 Primer sequences for RT-qPCR

Genes Sequences(5'—3")

Upsteam : CCTCGTCCCGTAGACAAAATG

M-GAPDH
Downsteam : TGAGGTCAATGAAGGGGTCGT
Upsteam: ACCGCAACAACGCCATCTATGAG
M-TGF-B
Downsteam : GGCACTGCTTCCCGAATGTCTG
Upsteam : TCTCCCCGAATCCGATGTCC
M-Smad3
Downsteam : GCTGGTTCAGCTCGTAGTAGG
Upsteam : TTTCTCAAACCAACTGCAGGC
M-Smad7
Downsteam : CCAGGGGCCAGATAATTCGT
Upsteam: GGACGTACAACTGGTATTGTGC
M-a-SMA
Downsteam : TCGGCAGTAGTCACGAAGGA
Upsteam: CCTCCCGCCTTCTACAGGT
M-ER
Downsteam : CACACGGCACAGTAGCGAG
Upsteam: CAATCATCCAGAGAGGGGCT
M-PR

Downsteam : TAGATCAGAGGCTCCCTTCAG

Upsteam : TCGGAAGACTCCCGATTCAAA
M-E-cadherin
Downsteam: CGGACGAGGAAACTGGTCTC

Upsteam : TTTGCTGACCTCTCTGAGGC
M-Vimentin
Downsteam : CTCCAGGGACTCGTTAGTGC

Ko, BIRHEARHES] (I 1B) o 3t 2 20 i A AR I 45 1
7~ :CD90(89. 60%) .CD105(88. 90%) .CD44(94. 50%) .
CD73 (87.20%) & & % ik , CD19 (1.10%) . CD45
(1.82%) .CD11b(0. 05%) .CD34(0. 18%) AL ik,
HLA-DR (0. 03% ) F ik 2 Bt (K 1A) o BIR 75 5 il
210 YO B A IE R A YL o AR5 S B A o
eta, £ G 8] 700 T 20 i 0 SEA R (] 1C~E) L $87R
PEICEN Y 20 2 hAMSCs.
2.2 hAMSCsAEi#t T & P AR AR PR 5

X85 4R BT 5 N R ZL 2Lk 4T HE B 53 Hr , 465
IR : control ZH K R FY PN R AR AR 235 449 175 i 56 3, 4L
HF5, RRIE S RIE 450 RSN, AR R &2
FEAR BT TR s TUA 20 K R 2 P B dd A o B
H i 20 BRSNS BRARTE LA UL, R T
FE AR e AR HEBIR AL , 7 P I e
B K, T A B B 5% 5 48 hAMSCs B AHIRIT 5,
JERR AR ZE A K 5, B B 3 2 TR B (&1 2A) o
TUA ZH IR A% B 52 /N T control 20 (P<0. 01) , fIFBH K
Sl TUA B 7Y AR5 i Tl . hAMSCs 2H M 1R 55 4 A1 X 1
WA A E it B2 5 TEg 22 L (E 2B),
2.3 hAMSCs & &F & W BLEF el

22 Masson Je 0 )5, IR 2T ¢ SR B 5 (0, LT 4 52
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A: Expression of surface markers on hAMSCs; B: Morphology of hAMSCs under an inverted phase contrast microscope ;
C: Adipogenic differentiation of hAMSCs stained with Oil Red O on day 12; D: Osteogenic differentiation of hAMSCs on day
21; E: Chondrogenic differentiation of hAMSCs on day 21

1 hAMSCs £E4&R
Figure 1 Identification of human amniotic mesenchymal stem cells (hAMSCs)
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A': Representative images of HE staining in rat endometrial tissues, and black arrows indicating endometrial glands; B: Quantitative

analysis of endometrial gland number in each group. a: P<0. 01, compared with the control
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Figure 2 Histological analysis of endometrial glands in rat uterine tissues by HE staining
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A': Representative images of Masson staining demonstrating the extent of endometrial fibrosis in each group; B: Quantitative analysis

of the fibrotic area percentage in rat endometrial tissues. a: P<0. 01, compared with the control; b: P<0. 01, compared with the [UA
E3 Masson £ EYRZHARFEANRELT LN S

Figure 3 Evaluation of endometrial fibrosis in rat uterine tissues by Masson staining
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A': Representative Western blot analysis of the relevant protein levels in each group; B: Quantitative analysis of the relative protein

levels. a: P<0. 01, compared with the control; b: P<0.01, c¢: P<0.05, compared with the IUA
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Figure 4 Relative protein expression levels of E-cadherin, ER,PR,Smad3,a-SMA,TGF-31, Vimentin and Smad7

in rat endometrial tissues
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