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BE BH:EAAFBE LR T @io(hAECS ) B A% fa M fe 3 (PRP) 3 F IR #biE X R 093857208, Al R P IRAL T A& 897
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ABSTRACT Objective: To investigate the therapeutic effect of human Amniotic Epithelial cells (hAECs) combined with platelet
rich Plasma (PRP) on intrauterine adhesion in rats, so as to provide a theoretical basis for optimizing the treatment of intrauterine adhe-
sion in clinical treatment. Methods: 40 SPF female SD rats were randomly divided into blank group (group A), sham operation group
(group B), hAECs group (group C), PRP group (group D) and hAECs+PRP group (group E) according to the random number table
method, with 8 rats in each group. Group A did not do any operation, group B did anesthesia and open surgery, groups C, D, E used
scratching method to make intrauterine adhesion model. Subsequently, groups C was treated with hAECs, and group D was injected with
the same volume of normal saline. Groups D was treated with PRP, and group C was injected with the same volume of normal saline.
Group E was treated with hAECs combined with PRP. The protein expression levels of MMP-9 and DDR2, related mRNA expression
levels of PI3K/Akt/mTOR pathway, serum levels of IL-6 and IL-8, and the number of gestational sacs in each group were observed and
compared between the two groups. Results: Compared with group A, there were no differences in the protein expression levels of MMP-9
and DDR2, p-MTOR mRNA and p-Akt mRNA levels, and serum IL-6 and IL-8 levels in group B (P>0.05). The protein expression levels
of MMP-9 and DDR2 in endometrial tissues of rats in groups C, D and E were decreased, while the levels of IL-6 and IL-8, p-mTOR mR-
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NA and p-Akt mRNA were increased (P<0.05). The protein expression levels of MMP-9 and DDR2 in group E were significantly higher

than those in groups C and D, and the levels of IL-6 and IL-8, p-mTOR mRNA and p-Akt mRNA were lower than those in groups C and
D (P<0.05). There were no differences in the protein expression levels of MMP-9 and DDR2, serum IL-6 and IL-8 levels, and the mRNA
expression of p-mTOR and p-Akt between groups C and D (P>0.05). In terms of the number of gestational sacs, compared with group A,

the number of gestational sac of rats in group B. Conclusion: hAECs combined with PRP may plays a therapeutic role by upregulation of

MMP-9 and DDR2 protein expression levels and down-regulation of P-mTOR mRNA and p-Akt mRNA expression in endometrial tissue

of rats with intrauterine adhesion, and decreasing the levels of inflammatory factors IL-6 and IL-8, thereby increasing the number of ges-

tational sacs in pregnancy.
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BRI , M2 T 5 WIBELF 4L  Sherman £G4, 25 £F
AL ALV T FE N, B IENTE A 4e b %0, #£ 2
HIATENE . XA SURNE A A T RE , X Lot i
YT R AACTCINL, EAE S A R Z5Y, G IR T , B AL %
s PR FE AU S i R SR R R S R,
JEARAE G | A5 B P B U 2 405 0 5 A JR R i 1) 2
EZ— BEZRICH TN HamkEzma 8RR
P AZEEREIRE IR IR b AR B S KA B R E R
I %8, R AT RIB0A YT (2R T S IR SFIR YT B R R
JE G A T R B AR, FARVGYT BT LUME#E T B K
BRI ST UGG AR, ARG B & LR R Bk, 5
WA ARE BRI EERERIT B EAEEIRRE L. A
R B2 40 i (Human Amniotic Epithelial cells, hAECs ) i
TIRRRFEMINSESMNZ  J& T —F R T4, A T4 iy
FHAE. B ETFESCTT B LU BEIRAE 55 R e S e L RIS
S R AR AR, HiF hAECs Joumbif, 218 6 fLL
Ja RAPAT:, H T A BB RE )G BR , JCB0R R . [
Akle FFFEIESE , hAECs TE AP IC S HE TR SO , LA B AR AR
S TP AR B4 R e S U A, A T 0 B T 4R ) AR e
FO & I/ L% (PlateletRichPlasma, PRP )28 1 B4 1M 2
AT ARAT B AT = v B i/ MR P I o S LASZ 26N 05)5 , 1ML
7K YA o R R A TR ML AE PN R AR TR R AR
KR Bl /RIS A K 748, kA K R BA 1k Zh
RO SEAE T, T LA A (2 1 25 R i 20 B 5 S AR R
PEZAH AR FTRAD, BT PRP 8 S TR, BF
FEFW], PRP AT L 3E o 8 45 5 ot 4 ) 2K 11 7 (MatrixMetallopro-
teinase, MMP ) (1) BGHE 117 R 25 15 J5L 2 1 7K SF- , S BRIP4
(] ] 30 1 38 3 AR 2 PR R B 7 a0 T v AR 5 TR AR
R ARSI o AR R BRUBERY , 28 T R BRI F
TR A PRP 0 LB A EL X B e a2 (36 7 R AR oL
VEFIBLE , i R A O A B e e iR T T R AR R LA,

1 AR5 07

1.1 SCIEEhY
e SPF ZfEPE SD K EUL 40 H &3 250 g+ 20 g, A%
A8 JH . KEWFrFERKFY g0 (HEHEGRS

44002100024680), K I 15 #E4T— ELE R IR IR, 4558 4
HLEH 24+ 1°C 5508 E 80%,12 h BARZE IR, A ik
BK,
1.2 FELMNEESIKA

AR (LARFFARZ L, L5 : 5B200121006 ) , 4% 5 H
B (WERRMY, #t5:SL1830-500ML), iRaEh (Phosphate-
BufferSaline, PBS )22 # i (il e iR , #E2- : PM5090-11), F
AR OB EEI TR0 B v TAE & (sngeib) 841 O M
FRBRAEYD) , vk K HL(ZEE Thermo ) , fEIE/K W48 G2 21
W), AR FEAE (35 E Thermo ), 4 CEL.OHL(HEE Eppendorf),
1.3 SLIEFRESR
1.3.1 & PRP HI&™ (TG 20% CaCl, %5 WRCH-5E i Bl
&2 1000 U/mL il #8005 702 T, LR /-5 80 57 LA
20:1 Y ELBIRATIR G394), B F 4CTHIvAE 12h f5H. BT
GRITE SR8 X8 1L/ SRS S A TH R, TS (0 AT IR o R 5L
LA 4000 rad/min B B 2.0 30 min, B F)Z3E R, YL 0.22 wm 3
FEEXHAE A EA AL U, RO AT A5 33405 PRP, il & BTG PRP 75 &
TR T FRAF S PR
1.3.2 hAECs #l& 9 7R RIRZ B it BAHR A G
TERIE AL T 62 A HE AR R R R R 20 s L
JEAr S IR ARG TR R (1% TR - HEE - WHER) /A7
T 4 CrKG IR T M55 N o ZE S5 37 LA 8] AR 3k
K, MG 5 5 o B A B T 3% L AP kv B R RO ML, A
%4 10 mL 0.05%JFAG /EDTA B0, BifE) 1 min, BS54
FEHRCHH JE A 25 mL 0.05% B /EDTA 2.0, $2 58 J5 & K
RN, 37°CK I 30 min, [ 5K AL TR SR A AR SR
FEEPEALE R G WMAEBA B L BOFF L 300% g,
4°C B0 20 ming EBR TEWUG B0 B IBUARE ARG IR
(2 mL B2 B, 1% H R - HER - WHEER, 10%64 M7E
FBS),IkFT#)5], BifS i 100 pwm 38 &2 i, st
BUE W2 YN AE 5% CO,,37°CIEIRA M F: , i AR
FEH.
133 ShEERREREST W WUMIR T 8 % A
SPF 4tk SD KRR IE 40 K K 250 g+ 20 g, bk 8 Ji .
W R B BB LA 7RI BN 28 41 (A 41) R TFAR41(B
21 ) \hAECs 41 (C 41) .PRP 41 (D 41) .hAECs+PRP 41 (E 41 ),
FE4 8 H o A I KRAMAT AL FE, B LI USURREY ¥ SN b
B, C 21 .D 40 \E ZHfd RS 6 4 B RORERR , LA



- 1432 -

DREMES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.S APR.2023

R (DA H LA 10:00, 38 3 2R 48 R BUHE 73084 DL A o H
JAT TR ARG AT AN B . ARHT— MR BUAS B . AR, KR
4 mL/kg 74, {8 10% 7K &SR R BUBRE , R BB EMO;
B THAIES , TIEMHE, BEEAREF, (2T 75%IK 145
J& B EATHIERE W XU F 5 2R 88, 6 F B IR 2 mm )
H L TC R EIATTE 8 M N TR0 S48, B2 18 A Ak R
Bk, (3 ) 1m) s R I 7 B 28 B LR R R, B RS S I I
T 75%AERERI O o 25 K EUSR R IRAL L, 7 1 RIS i 20
AR . TRRRE R B

134 FWAE SR BRRE BRI,
] C 41 E 4R FFE MW HITER 2% 107 cells/mL ) hAECs
TRE 50 pL BTF-ARLLFN PRP 2414351 m] B 7 £ F i 94
FHERIK 50 wLo FifiJ5 0] D 40 B 205 A N RS 64 A0 & I
Ml 0.3 mL, [F]As ] C 20 K g 4 45 i A= K

1.4 FRACRE

141 miEsRas  REURREYS  BUE 3230k, LIS 042 10 em
4°C ,3500 rad/min £ & 2.0 20 min, H I ERFBGET -20C
VKA A R o ZERTINAT , K MV REAS B T30 N B ARARR -

142 FERRA  ELLAIT 1RG0 AR o e
A K RS TFIE , OB BLAb 75 34k 43 51T B 1 e B
J& i P AR AKX S A T I A o ki R T T R
FITF UGB FAb S AR AR, B -80°C vkFE R A& H o
1.5 LR

151 KRFEMNEHLH MMP-9.DDR2 & HRiXKFEET
fii F Western Blot 2Kl %5 21 R BRZH SUREA iy MMP-9 b IR 45
¥t =Z 14 2(Discoidin Domain Receptor 2, DDR2 ) ik 7K 112
1.52 & IL-6.1L-8 7k F4ill i fj ELISA 35545 40 KB
L7 TL-6 TL-8 K SEHEA TG

1.53 XRFEAEALR PBK/AK/mTOR & &8 % mRNA
KERNE TR PR R B AU AR Y B e,
FH Trizol Z4fRRXTRE T AY A RNA BEATHEEL, (M HE
JEEE L RNA YR A0 22 , B 5 300 5%k ¢DNA, fifi | PCR
AR TY 76 95 C A F TR AEYE 10 s, 1R
K 60°C 30 s, IKAEFREFT 40 ¥R, LA B-actin NS, HARS]
YIFI L 1.

®1 ZEEESMFT

Table 1 Primer sequences for each gene

Primer sequences

p-mTOR

P-AKT

B-actin

5'-ACACCCTCCATCCACCTCAT-3'
5'-TAGCGGATATCAGGGTCAGGA-3'
5'-TGTCTCGTGAGCGCGTGTTTT-3'
5-CCGTTATCTTGATGTGCCCGTC-3'
5'-GTCGAGTCGCGTCCACC-3'

5'GTCATCCATGGCGAACTGGT-3'

154 EHXREREBILE IS HRE S HERMR I 2:1
AIECRIR AR 77 A TACHL . 7 KRR B FRR AL AT, XoF 4%
20 FRUSUN B B R IAAE AR H 2R 710 58 B,
1.6 Git=Hi%

ffi /] SPSS 22.0 St BAR AT E 2440, =
PORHEATIEAS RS . DAXEE dri2E IR 30R A g
BEFHRCXT € K5, 41 SR FH ANOVA BRI 2 200k .
PL P<0.05 Fm 22 5 BAT G247

2 BR

2.1 FAXRFERNEALR MMP-9,.DDR2 A RIEKFELE

5 A @A, B 4K R A MMP-9 DDR2 & H &k KF-T6
#£5(P>0.05);C 41 .D 4 .E 41 KR MMP-9 DDR2 7 4%
KACEI TR (P<<0.05), Hr E 4K R MMP-9 DDR2 #
HEXKEHEET C4.D4H (P<005), C4H.DAKR
MMP-9 DDR2 & [ kKT b Te22 5 (P>0.05) . #EIL 3 2,

% 2 FEWEEH MMP-9 1 DDR2 & B RIEKFHILLE

Table 2 Comparison of protein expression levels of MMP-9 and DDR2 in endometrium

Groups N MMP-9 DDR2
Group A 8 0.78+ 0.06 0.79+ 0.05
Group B 8 0.80+ 0.05 0.77+ 0.05
Group C 8 0.59+ 0.03* 0.59+ 0.03*
Group D 8 0.58+ 0.03* 0.59+ 0.04*
Group E 8 0.71% 0.04*% 0.72+ 0.03**@

Note: Compared with group A, *P<0.05; compared with group C, “P<0.05; compared with group D, ©®P<0.05, the same below.
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2.2 HHAKRIME IL-6,1L-8 K FLLE (P<0.05), Hrp, E 4K IL-6 IL-8 KA AT C 44.D 4
5 A AL, B HRFAIME IL-6 IL-8 KFTZER (P> (P<<0.05), C4l.D KM IL-6 IL-8 K- T EF (P>
0.05);C #H .D 4H .E 4 K B Y I 7 IL-6.1L-8 /K FEHI B & 0.05), #EWE 3,

3 MmFEF IL-6,IL-8 K PHILLE
Table 3 Comparison of levels of IL-6 and IL-8 in serum

Groups N IL-6( pg/mL) IL-8( pg/mL)
Group A 8 22.09+ 6.45 87.40% 15.09
Group B 8 21.87+ 7.10 86.45+ 16.32
Group C 8 45.03+ 13.29* 118.05+ 27.89*
Group D 8 47.04% 13.52*% 120.90+ 26.85*
Group E 8 36.78% 11.20%@ 96.40+ 23.31*@

Note: Compared with group A, *P<0.05; compared with group C, P<0.05; compared with group D, ®P<0.05, the same below.

23 BEARFEHRIEAL PIBK/AKY/mTOR @M% mRNA  NA p-Akt mRNA /KFHI B FH 5 (P<<0.05). HiE 4l kR
RiEELLE p-mTOR mRNA p-Akt mRNA /K-F-B] A% T C 41 .D 4] (P<

5 A 4HAH,B 40K BlAY p-mTOR mRNA p-Akt mRNA  0.05), C 41 .D 4 KF p-mTOR mRNA p-Akt mRNA 7K - [bAR
KFETZER (P>0.05);C 41 .D 21 E KA p-mTOR mR-  FTZER(P>0.05), HEILE 4,

* 4 FEMNESH p-mTOR mRNA F0 p-Akt mRNA 7k F ) Lb B
Table 4 Comparison of levels of p-mTOR mRNA and p-Akt mRNA in endometrium

Groups N p-mTOR p-Akt
Group A 8 1.00+ 0.01 1.00+ 0.01
Group B 8 1.00+ 0.01 1.00+ 0.01
Group C 8 2.57+ 0.62* 1.98+ 0.22*
Group D 8 2.59+ 0.61* 1.90+ 0.27*
Group E 8 1.72+ 0.50*% 1.42+ 0.19*%%@

Note: Compared with group A, *P<0.05; compared with group C, “P<0.05; compared with group D, ©®P<0.05, the same below.

24 EHKREIRZEHELILR LB R BUFIRZ R B ST C4H.D A (P<0.05), C
5 A fAE,B AR BB IR SRR 22 72 (P>0.05); 40D 4K RUEIRZA 80 LI B2 5 (P>0.05), TEILEE S,
CH4l.D4H.EHKRMMEIRA#L=HE TR (P<0.05), H

RS OIHIRBHENILE

Table 5 Comparison of numbers of gestational sacs

Groups N Numbers of gestational sacs
Group A 8 7.88% 1.76

Group B 8 7.63+ 1.85

Group C 8 1.50+ 0.82*

Group D 8 1.38+ 0.90*

Group E 8 2.25% 0.75%@

Note: Compared with group A, *P<0.05; compared with group C, P<0.05; compared with group D, ®P<0.05, the same below.

3 i R R B R I T 2 25 G T B B TT  (HAT
X L RE Y R A RIBI T O RO R, TR R 2

BRI AR T E A A SRR 2 BUR RS R TE R 2 R SR AT ARG UIRE F RS AREEH 0T
SREE T B IR JC IE IR AT AR SR LPERD™ By BN RESE AR U9, [] it 5 52 % B R , AR R A
SR XL IR RES R AT BRI R A, HRTIR R P T U s R IRy T s Ay B, ST AP R B
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Jr AR A LB hAECs B4 PRP Y750 HA B U174

B R AR R R TR A AR AR R DL R L
AR5 5 P49 i 3 fh2s i 2 A Ak 24t 7
B IR A, AR AR A AR R 5 TR IS, R
Yk 0238 1o i Y TS 2 SR, MU A3 2 e
S| RLAERREX B A TR A T 5 IS Z i R e,
ZIEFEAER AT B AR T H SR E S R 0 S R
KIRZEIG T , ORI 5E 5 AU 5375 5 1 7 A 0L PR
FH Y IR R I U IR i

MMP J&ELA s 2 AN AR FH G 2R I, Lo m Ak
VR A4z, 8 3 B A A R A BRI P A B R AR T VA i
D HHER A e 0 FE AT IR R AV, Bt MMP
XY AT 4 1A —5E VB . MMP-9 & MMP
R P T R R K BT, AT R X 3T R K AR R
Ji0, FRFEFRM B RGBT MMP-9 7K 7B AT,
RS & RS MMP-9 355K -2 i AH5622, DDR2
/& DDR AWM FZEIEX, AT AR E T, B T
475 I 14 BF5EH & 30, DDR2 TENH B e 4 rh 355k,
FUX e S A Rl - A i S R BT MR P Rl 2
DDR2 %f MMP-9 HAT WS T/ER , #El —2 nl GB B E K #54 T
B IR AL RO VRS, AR gE R A B, C 41 .D 4 B 44K
RFH WAL 2 MMP-9 DDR2 2 [ A /K - BAL T 25 1
4, [FBF E 41K A H R AR5 F C 4R D 41, 1n B i
Hii% &t JF MMP-9 \DDR2 & [ #£i57K ¥ T B, il hAECs B
PRP 1] LA RARTH T 5 N1 ZU% MMP-9 DDR2 [ 3Rk &
HETT AAFRY S B RE IR P VR, BRCR IR F2—IR 7 I H

AWFRUESE , 5 RS2 BI040 fa 0 i A8 3 A DA R 5 R Y
e N TR S IR 1 A AR T R A EE SR o I P AR R R
Tl A N R R S 25 G (R T 1M 45 A J0Rn P R 4
BURERE . M E NRRZ IR , R AR5 A e vl 5 R I
B A K B F 2R KRN, A 2E 58 1k X T A B S B e 4
JROSETE AN T , 5 1 R A S Y2V g A 24291 TL-6 S —F e A8 4 i
HF, H B VAR, 2 5 2R R e R T R, IL-8 &
— PRI AR R AR — OGN RAPEA BT, AT
KI,C 41.D 4 E 4K FUME IL-6,1L-8 /KB & F 45 1
41, WA E 21K BRAY I3 4 MR oK AR T C 4081 D 41, #R
FE A3 J5 2 M 0z 3G , e ME R /KTt Tfii hAECs
& PRP 0] LIAG AL AR 4 1 B F TL-6 IL-8 3F 11ij & #4250 5 s
KRR VR, AR T —RI 7 IR

fF5¥ 3, PI3K/Akt/mTOR 3 #% £ 40 i A5 L 43k BG 5
H W AT AR R ) R S AR A R 5 R R i R
ERRIRBEYIS, T ENEZBRRET, mE N kA K
i PI3K, Akt R (LN o K AN 5, TR w] f ik
IL-8 25 R M F A oy F 335, MR EH e M4 a1
PI3K/Akt J¥3% J5 FI0HE TUiF mTOR, @21k Y mTOR 7] 5@ i
AR HE PN R L ) 4 S E T N T T i fk 20, ARBFSE TR R B, C
41 .D 41 .E 41 K R p-mTOR mRNA p-Akt mRNA 7K B i &
T HAH, [F E 24K p-mTOR mRNA p-Akt mRNA 7K
AT C 40f1 D 4, 4878 F 5 WSS 5 PI3K/Akt/mTOR 3
% , p-mTOR mRNA  p-Akt mRNA Fik & T, 1M hAECs

B4 PRP 7] A5 2L p-mTOR mRNA p-Akt mRNA [k, H.

BRI T IR PRI
WERES R )7 T, S5 R 4R C 4D 4 E 2R A SRR 4%

B BT EA, R EARRMERZAEREST C

R D 4, PoREEMERER, EIRIBEFILEIRES R 52 5

Wil , 1 hAECs Bk PRP W] U SSCE SRR S Ay , HASCRAE T 50

—IRIT IR
£5 i ,hAECs B PRP IR AT iR U TS i ,

L HIE IR R, HALHI AT AE 5§27+ MMP-9 DDR2 £ [ #£ ik

hr ., PRI IL-6 IL-8 /KDL K p-mTOR mRNA p-Akt mR-

NA HYRIEFR
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