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[ ZE)B®. T PPCNg A% (polyethylene glycol citrate—co—N—isopropylacrylamide gelatin, PPCNg) A5 A B8] 78 5 41
2 (human amniotic mesenchymal stem cells, hAMSCs) ¥/ 97 B 5 K 3% (intrauterine adhesions, IUA) {) A A7 PE AT &0k . 7%k 6
PKH26 #Ric i) hAMSCs 7EA A& PPCNg rhE5S% 48 h JE o s ™ WA RRAS , CCK-8 i Hrdi i &4 , -4 PPCNg
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2H (hAMSCs #H) &% PPCNg B4 hAMSCs 1477 TUA 41 (PPCNg+hAMSCs 2H) . #57 TUA A7 2 JEJE AR AR | HoAy Hpim
KLY e N TR ST PBS PPCNg .hAMSCs H PBS 43 B2 hAMSCs ) PPCNg £ . ‘B IRVEST 2 JBJE 17 5 4V s U1 A HE
Yo Fl Masson Je k-5 N RERRAA S £F4EARA DL , S 20 A U5 PR P % A0 A 4 Rl - B 1 (transforming growth factor—B1,
TGF-B1) ML P 2 4 1K [ F (vascular endothelial growth factor, VEGF) (I JE & F (vimentin, VIM)  « 35 JUVL3N 2 H (e —smooth
muscle actin,a—SMA) AL 25 1 19(cytokeratin 19,CK19) & E-E5HKGEH 2 1 (E—cadherin, E-Ca) FikE L ; VK ) 986 il
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PPCNgZ \hAMSCs 41 & PPCNg+hAMSCs ZH (1 B 1A% B AS R BE 1S 22 (P=0.000) , £F 2 AT B LA [ A 2 2> ; () 15 A5 A0 20 A
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A study of PPCNg-mediated effect of human amniotic mesenchymal stem

cells in the treatment of intrauterine adhesion in rats

Chen Xinpei,Zhang Wenwen,Mao Y anhua,Y ang Yuan,Wu Benyuan ,Li Changjiang,
Gou Yating,Yu Jie ,Sun Congcong,Zhang Yingfeng, Wang Jia
(Department of Gynecology and Obstetrics , University Toun Hospital of Chongqing Medical University)
[ Abstract)Objective : To investigate polyethylene glycol citrate—co—N —isopropylacrylamide gelatin (PPCNg)-mediated feasibility and
effectiveness of human amniotic mesenchymal stem cells (hAMSCs) in the treatment of intrauterine adhesion (IUA). Methods ; The
PKH26-labeled hAMSCs were cultured in different concentrations of PPCNg and were observed for cell status with a fluorescence
microscope after 48 hours. CCK-8 assay was used to evaluate the cytotoxicity and material toxicity of PPCNg. The female Sprague—
Dawley rats were randomly divided into sham operation group,IUA group (model group),PPCNg—treated TUA group (PPCNg group),
hAMSCs-treated TUA group(hAMSCs group) ,and PPCNg+hAMSCs—treated ITUA group(PPCNg+hAMSCs group) ;two weeks after TUA
modeling, the above five groups except the sham operation group (left untreated) were injected with PBS,PBS-suspended PPCNg,
PBS—suspended hAMSCs, and PBS—suspended hAMSCs and PPCNg solution, respectively,in the uterine cavity. Two weeks after the

intrauterine injection, paraffin sections of the uterine tissue were
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treated with HE staining and Masson staining to measure the
number of endometrial glands and fibrosis status. Immunohisto—
chemistry was used to determine the expression of transforming
growth factor—B1(TGF-B1),vascular endothelial growth factor
E 745 & AT B A (45 :2013-46) (VEGF) , vimentin (VIM) , & —smooth muscle actin (a—=SMA ),

55 B4 BR : http://kns.cnki.net/kems/detail/50.1046.R.20190709.0941.006.html cylokeratin 19(CK19),and E~cadherin(E-Ca) in the endometrium.
(2019-07-11) The distribution of hAMSCs in the endometrium was evaluated



BERERKZEFIR 2019 £5 44 55 8 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.8 ) — 1017 —

with a fluorescence microscope using frozen sections. Results ;In different concentrations of PPCNg,hAMSCs adherently grew well,and
PPCNg was not cytotoxic with its material toxicity classified as grade 1(qualified). Compared with the sham operation group,the model
group had a significantly reduced number of glands and a significantly increased fibrosis area ratio(both P=0.000). Compared with
the model group,the PPCNg group,the hAMSCs group,and the PPCNg+hAMSCs group had different degrees of increase in the number
of glands (P=0.000) and different degrees of decrease in the fibrosis area ratio;meanwhile,the three groups had different degrees of
decrease in the expression of TGF-B1,VEGF, VIM,and a—SMA (with a significant decrease observed in the PPCNg+hAMSCs group
[P=0.000]) and different degrees of increase in the expression of CK19 and E-Ca(with a significant increase observed in the PPCNg+
hAMSCs group[P=0.000]). The PPCNg+hAMSCs group had more PKH26-labeled hAMSCs than the hAMSCs group. Conclusion .
PPCNg has no cytotoxicity and can significantly improve the effectiveness of hAMSCs in the treatment of [UA.
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B, RECE I E U AR | i R E AR
VSRS U & A NN A E SR CY [ 8/ Ca
B R B O AR, B B ROR AR B IR
RG5> B R (transeervical resection of adhesions,
TCRA) & CHIRYT TUA BIARET-BL (H IR 5 B i
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1.1.3  SZ85F  DAPI(Sigma A7, 26 )  PKH26(Sigma 23
], 2 [ ) ; Cell Counting Kit-8(CCK-8) £ ity 38 4 — 75 1 46 il
W & (A4, A 78 ) ; Hochest 33342 1% 41 i 4% {4 (100 )
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1 h AR AHMOUEE , 250, BT 12%64F 1LI% 19 DMEM/
F12 H55508d | 37 CIEEME .
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[EJH B PPCNg , R 0.625% 1.25% 2.5% 5%F 10% , %}
AN PPCNg, F 37 CAIMIRE 24 I 10 min, ff PPCNg
BRI BN | mL 55595348 h JEke bkl 53 553
SEAWE Y, ] Hochest 33342 et )5 T2 06 WA T L 40
MBS

1.2.4  PPCNg AN EE AN 22 18 PPCNg e 5 152 5L B 41
(0.625%4H ,1.25%4 ,2.5% , 5% F1 10%4 ) , BAYEXT R4,
ZEXTIRL . F 96 FLAR TSR PKH26 ARic A9 5 3 48 hAM-
SCs, AL 100 pL 21 M2 (5 4 MIELZ) 5000 4>, Fr 4t A
RE F5 W 3G SR Fe AR R R BE M 30 pL PPCNg, T 37 C
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GB/T 16886.5-2017 HrifEilf 1740l B 73 9% , P PPCNg 411
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MM EEPE S GO 2 9, W 85 A AL S 255 1774 ; BRCGR
{H<50% , ANAEEVEEG N 3~5 P, A EH
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2 AR TFARYL B4l TUA BRI (B4 ) PPCNg 3377 TUA
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HARFTF S 2 G AbIE , S o1 E 8 s H
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BN e R S R R, R YD IR A
(400 fi5) F 10 ~LEF , H Tmage—Pro Plus 6.0 4, A4~
PLEF AR5 5658 ) (integrate optical density,10D) , FHA4: 410 ifd
PR TR AR (area ) , TR IX I FEPAERIURE T 34562% 4 (B (mean
optical density, MOD) , A=l MOD=I0D/ area , Hi-F-H41H ,
1.2.9 OB B A T ULEE hAMSCs 78 K BT 8 VIR
HRR AL hAMSCs At 2 J s R R H gt i
FUKURYI R DAPL e i 5 F o 6 AL TR AR 0 T Be T~ Wi g 48
PKH26 #RiC ) hAMSCs Z£F 5 H 43R 0L
13 “itzam

filiFH SPSS 22.0 #ATSEIT40 T, TR PORER %L +
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2.1 PKH26 #7249 hAMSCs £ R R E PPCNg ¥ 69 £ Kk &
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AT A TLEIT 4L, 2 M By 215 (PKH26 ), 4 B %
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2.2 PPCNg -t

CCK-8 i 2% 5 /R :0.625% 40 1.25% 4 .2.5% 4 |
5% 0% I X RE AL | 25 1 ) A 20 A9 349 T ' B AE
R 1.410 £0.022.1.353 +0.018,1.334 +0.019.1.302 =
0.007.1.257 £ 0.034 . 1.427 + 0.032 .0.136 + 0.007 . 7 255347
TP S 25 A GTEE L (F=856.790,
P=0.000) , PP Fb 425 S R 0.625%4 \1.25% 4 2.5%4 |
5%H |\ 10%4H | [P X B ZH (107 13705 ' B (B H4 5 1 vl Bt 2
B 5 45 4111 (P=0.000) 5 17 0.625%2H 5 1.25%%H (P=0.350) .
2.5%2H (P=0.184) .5%%H (P=0.079) . 10%4H (P=0.070) B
XTHEZH (P=1.000) Z [A1 %A W b 22 55 1.25% 41 5 2.5% 4
(P=0.991) 5%41(P=0.253) . 10%41 (P=0.241)  FAVEXT HE 4
(P=0.368) Z [A] & A7 BH I 22 57 ;2.5% 41 5 5%41 (P=0.603) .
10% 4 (P=0.381) . B X B4 (P=0.231) Z [A] 5245 B I 22
535%4 5 10%41 (P=0.721)  BA M R 21 (P=0.138) Z [f]
WA 25 10%41 5 BT R4 (P=0.060) 2 8] %45
BER AU PPCNg 4140 B AH XT38 51 K (relative growth
rate, RGR)¥4>75% , ¥ A M B E 43 F 3953 J 1 F (G H#%)
U] PPCNg JCAMI RN A7 R (9 2R AR Pk
23 FE NBEIARS F R AR A LR

MFRHATFERIEE IR AR B ITE
AL FE s o PR AT, PRS2 40, IR EL b, R 4 4
S OB AT . BRIAREE L8R . ST R LA 1
HI2H (P=0.000) ,PPCNg £H (P=0.000) .hAMSCs ZH (P=0.000)
5§ PPCNg+hAMSCs 20 (P=0.023) I R4 H #5938 /b, SR
%5, PPCNg #H (P=0.000) .hAMSCs #H (P=0.000) 5 PPCNg+
hAMSCs 41 (P=0.000) AR A% H 1 2 . 55 PPCNg 41 Lh 4%,
hAMSCs £H B 1A% F 2> (P=0.006) , PPCNg+hAMSCs £H iR A<
BHBZ (P=0.030). 5 hAMSCs £ [ #¢ , PPCNg+hAMSCs 21
PRARELH I 2 (P=0.000) , ZF AL HUASEE R . SITFAR4L
HeA AR (P=0.000) ,PPCNg 41 (P=0.006) \hAMSCs 21 (P=
0.000) &% PPCNg+hAMSCs 2l (P=0.255) £F 4 {k 1 £ kb 3 38
B SAEEIZH R, PPCNg 4 (P=0.046) hAMSCs 4 (P=0.993)
K PPCNg+hAMSCs 21 (P=0.001) 2T 4L T AR HLFAR . 5 PPCNg
2H b #5¢ , hAMSCs 2H (P=0.015) 4T 4 fk 1 R HL 189 75, PPCNg+
hAMSCs 21 (P=0.005) £F- 4 fL T B LR AR . 15 hAMSCs 21 [b
%% PPCNg+hAMSCs 24 (P=0.000) £ AL T AR LU FEAIG , T &l 2.
F 1R,

F1 BATFENRRGHERAELERL (n=6)

415 AR LA TR L
fFARA 15.056 +0.961 0.362 = 0.079
HERIZ] 4.236 +0.938 0.726 = 0.075"
PPCNg#H 11.528 +0.929* 0.582 = 0.038"
hAMSCsZH 9.445 + 0.648" 0.697 = 0.045*
PPCNg+hAMSCs4] 13.264 + 0.630% 0.461 = 0.039"
FIE 124.855 35.057
PlE 0.000 0.000

e ra, ST ARAE, P<0.05;h: SHEEIA L, P<0.05;¢: 5 PPC-
Ng 415, P<0.05;d: 15 hAMSCs 20 Hb45 , P<0.05

HEJ: assone(®

it

BFARH

PPCNg#l

hAMSCs41

- .t

2 FETUREH 2 AREHEHARFEARFEE(00x)

24 RPEAMEGRALR

TGF-B1 i HALLE R B R TFARAFGR AR, AR
LR TG v il o R 110 o A S G O3S =
AN Rk U s il s ) gt 1 e o PRSP o N
He# , BERIZH (P=0.000) .PPCNg #H (P=0.000) hAMSCs 4 (P=
0.000) K2 PPCNg+hAMSCs £H (P=0.059) 54 T} i, Sy
4 %L, PPCNg 41 (P=0.000) .hAMSCs 41 (P=0.000) 52 PPC
Ng+hAMSCs 41 (P=0.000) &5 ¥IREAL, 55 PPCNg 41 L4,
hAMSCs 41 (P=0.000)#%3i5 T , PPCNg+hAMSCs 41 (P=0.00)
FHRFEAR, 5 hAMSCs 20 H#% , PPCNg+hAMSCs £ (P=0.000)
FERREAL, WA 3 K2 Fs,

VEGF S LSS R WoR T ARG FA AR BRI %
S, SRFARY L, BRIZ] (P=0.000) ,PPCNg 4 (P=
0.011) .hAMSCs 41 (P=0.000) 52 PPCNg+hAMSCs i (P=1.000)
FIk T, SR AR PPCNg 26 (P=0.000) \hAMSCs £
(P=0.000) K PPCNg+hAMSCs £ (P=0.000) # ik ¥IFEMK, 5
PPCNg 40 [ %8 , hAMSCs 20 (P=0.003) % ik J+ & , PPCNg+
hAMSCs 21 (P=0.016)FikF#(Ik, 5 hAMSCs 41 114, PPCNg+
hAMSCs 21 (P=0.000)F kR, WIE 4 3% 2 iR,

VIM G AL EE R o« IR T AR R R AR, A4 3%
iR, HIRFARYL A, BRI (P=0.000) ,PPCNg 41 (P=
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0.001) hAMSCs 4 (P=0.000) 5 PPCNg+hAMSCs 41 (P=0.988)
HIFRIAY TR, SRR 4R, PPCNg 41 (P=0.000) \hAMSCs
20 (P=0.025) & PPCNg+hAMSCs 4 (P=0.000) ()35 B PG,
5 PPCNg #H o # ,hAMSCs 40 (P=0.001) % ik FI & , PPCNg+
hAMSCs 2H (P=0.003) FikF#Mk, 5 hAMSCs 2H 1%, PPCNg+
hAMSCs 40 (P=0.000)F&AREAIG, W5 3 2 s,

B. #7144

E. PPCNg+hAMSCs 41
3 RAKXREEAN TGF-P1 B ERER (400 % )

a—SMA A ALE R BoR BT AR R IR AR, BRI
Tkt ST AR AL, BRIZH (P=0.000) ,PPCNg 2 (P=
0.000) \hAMSCs 41(P=0.000) &% PPCNg+hAMSCs 41 (P=0.000)
Fk TR, SRR A, PPCNg 2 (P=0.000) \hAMSCs £
(P=0.002) & PPCNg+hAMSCs 41 (P=0.000) Zik K &A%, 5
PPCNg 20 L% , hAMSCs 41 (P=0.000) % i 7t & , PPCNg +
hAMSCs 2l (P=0.003) % ikF#fiK, 5 hAMSCs 21 4%, PPCNg+
hAMSCs 20 (P=0.000)FAFEAIG, WE 6 .3 2 fiizs,

D. hAMSCs 41

v N

E. PPCNg+hAMSCs 41
4 FBHEKXREEANL VEGF HEEIER (400x )

CK19 fe b g S R B F AR AL Fe bk f i BRI %
KRG, SIFARA S, BERIZ (P=0.000) ,PPCNg 2 (P=
0.000) \hAMSCs 41 (P=0.000) 52 PPCNg+hAMSCs £ (P=0.007)
FIRIFEAR , SHRIZE H AT, PPCNg 41 (P=0.000) |hAMSCs 41
(P=0.006) & PPCNg+hAMSCs 4 (P=0.000) k¥ T, 5
PPCNg #H [t #¢ ,hAMSCs ZH (P=0.000) 3% ik P4 A% , PPCNg +
hAMSCs #H (P=0.000) %Kik T, 5 hAMSCs 41l PPCNg+
hAMSCs 2 (P=0.000) ik T, WE 7.3 2 s,

E-Ca eIk 45 5 BoR AR T AR Rk fiem , B4l
Tk Ak, ST AR AL, B (P=0.000) ,PPCNg 241 (P=
0.000) \hAMSCs 2H (P=0.000) 5 PPCNg+hAMSCs 41 (P=1.000)
FEIRIIFEAR , SRERIZE LA, PPCNg 40 (P=0.000) \hAMSCs 40
(P=0.002) }% PPCNg+hAMSCs 4 (P=0.000) ik This . 5
PPCNg 41 HL %, hAMSCs 41 (P=0.003 ) 2 ik F& G , PPCNg+

®2 BAFEHEERANLNTHOREERE

415 TGF-B1 VEGF VIM a—SMA CK19 E-Ca
fFARLA 0.321 + 0.005 0.359 + 0.005 0.340 + 0.007 0.302 + 0.007 0.394 + 0.005 0.414 +0.010
[iiE) 0.494 £ 0.017* 0.433 + 0.008" 0.516 £ 0.019° 0.448 + 0.012° 0.311 +0.004* 0.336 + 0.005°
PPCNg# 0.369 £ 0.005" 0.376 + 0.007™ 0.402 £ 0.016™ 0.380 + 0.006™ 0.358 + 0.004" 0.379 +0.007*
hAMSCs4 0.400 + 0.004" 0.396 +0.011"" 0.473 +0.005" 0421 +£0.011" 0.324 + 0.006"™ 0.358 +0.008"
PPCNg+hAMSCsH 0.334 = 0.006" 0.360 = 0.005™ 0.347 £ 0.016™ 0.354 £ 0.010™ 0.381 = 0.006™ 0.407 = 0.009™
FA{E 314.286 233.032 88.137 151.990 84.082 177.516
P 0.000 0.000 0.000 0.000 0.000 0.000

T a, ST ARYIE, P<0.055b: SHFILHEL, P<0.055c: 55 PPCNg 41HAL, P<0.055d: 15 hAMSCs 21 HL#5, P<0.05
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hAMSCs# (P=0.000) ik T+, 5 hAMSCs 41 H#% , PPCNg+
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