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Abstract

BACKGROUND: Research has found that human umbilical cord blood platelet rich plasma and human umbilical cord blood derived mesenchymal stem cells
have certain therapeutic effects on thin endometrium. However, there are currently no reports on the study of human umbilical cord blood mononuclear cells
on thin endometrium, and there is a lack of relevant research comparing the three.

OBJECTIVE: To explore the effects and mechanisms of human umbilical cord blood platelet rich plasma, monocytes, and mesenchymal stem cells in repairing
thin endometrium in rats.

METHODS: Sixty female SPF grade SD rats were randomly divided into sham operation group, model group, human umbilical cord blood platelet rich plasma
group, human umbilical cord blood mononuclear cell group, and human umbilical cord blood derived mesenchymal stem cell group, with 12 rats in each group.
The sham operation group received 0.5 mL physiological saline injection into the uterine horn, followed by 0.5 mL of PBS infusion after 5 minutes; The model
group, human umbilical cord blood platelet rich plasma group, human umbilical cord blood mononuclear cell group, and human umbilical cord blood derived
mesenchymal stem cell group were injected with 0.5 mL of 95% ethanol by volume. After 5 minutes, the remaining ethanol was aspirated and washed twice
with physiological saline. Then, 0.5 mL of PBS, human umbilical cord blood platelet rich plasma, human umbilical cord blood mononuclear cells (1x10” cells/
mL), and human umbilical cord blood derived mesenchymal stem cells (1x10’ cells/mL) were perfused separately. During the third normal estrus cycle after
reperfusion, organs, tissues and serum were collected for testing of relevant indicators.

RESULTS AND CONCLUSION: (1) The macroscopic view of uterine tissue, hematoxylin eosin staining and Masson staining results: the sham operation group
had intact structure, moderate endometrial thickness, and clear vascular structure. Compared with the sham operation group, the model group showed
uterine atrophy, incomplete structure, significantly reduced endometrial thickness and glandular quantity, disordered vascular structure, and increased fibrosis.
Compared with the model group, after treatment with human umbilical cord blood derivatives, the size, structure, and endometrial thickness of the uterus were
restored (all P < 0.01), and fibrosis was reduced, with the most significant recovery observed in the human umbilical cord blood mononuclear cell group. The
increase in glandular quantity was most significant in the human umbilical cord blood platelet rich plasma group (P < 0.000 1). (2) The immunohistochemistry
and immunofluorescence results of uterine tissue showed that compared with the sham operation group, the expression levels of cell proliferation related
indicators such as keratin 9 and vimentin, endometrial receptivity related indicators such as leukemia inhibitory factor and integrin ayf3, platelet endothelial
cell adhesion molecule, basic fibroblast growth factor, and vascular endothelial growth factor were all reduced in the model group (all P < 0.05). Compared
with the model group, the above indicators were significantly increased after treatment with human umbilical cord blood derivatives. Comparison of human
umbilical cord blood derivatives among groups showed that keratin 9 and vascular endothelial growth factor protein: human umbilical cord blood mononuclear
cell group > human umbilical cord blood derived mesenchymal stem cell group > human umbilical cord blood platelet rich plasma group; Wave shaped

protein and leukemia inhibitory factor protein: human umbilical cord blood derived mesenchymal stem cell group > human umbilical cord blood mononuclear
cell group > human umbilical cord blood platelet rich plasma group; Integrin ayB3 protein: human umbilical cord blood platelet rich plasma group > human
umbilical cord blood derived mesenchymal stem cell group > human umbilical cord blood mononuclear cell group; Platelet endothelial cell adhesion molecule
protein: human umbilical cord blood platelet rich plasma group > human umbilical cord blood mononuclear cell group > human umbilical cord blood derived
mesenchymal stem cell group; Basic fibroblast growth factor protein: human umbilical cord blood mononuclear cell group > human umbilical cord blood
platelet rich plasma group > human umbilical cord blood derived mesenchymal stem cell group. (3) Western blot analysis showed that compared with the sham
operation group, the protein levels of interleukin-6, interleukin-1f, and tumor necrosis factor alpha in the model group were significantly increased (all P < 0.001),
and their expression levels decreased after treatment (all P < 0.05). (4) ELISA assay showed that compared with the sham operation group, the model group
had lower levels of anti Mullerian hormone, estradiol, and progesterone, and increased levels of follicle stimulating hormone and luteinizing hormone (except
for luteinizing hormone, all P < 0.05). After treatment, there was a certain degree of recovery in the levels of sex hormones and anti Mullerian hormones. (5)
Fertility experiments showed that compared with the sham operation group, the model group had an increase in conception time and a significant decrease

in litter size (all P < 0.05). After treatment with human umbilical cord blood derivatives, the litter size of all three groups increased (P < 0.05), and no significant
differences were found between the groups. This study preliminarily reveals that human umbilical cord blood mononuclear cells have a certain therapeutic
effect on thin endometrium, and human umbilical cord blood platelet rich plasma, human umbilical cord blood mononuclear cells, and human umbilical cord
blood derived mesenchymal stem cells have different advantages and differences in improving endometrial regeneration function, endometrial receptivity,
angiogenesis, inflammation regulation, and improving pregnancy outcomes in thin endometrium.

Key words: human umbilical cord blood platelet-rich plasma; human umbilical cord blood mononuclear cell; human umbilical cord blood derived mesenchymal
stem cell; thin endometrium; SD rat
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M, BAS A Z AR AIRE ), RIGIT T B NIBRRE
B LTI 78 0 T4 28 A SR, G T NJBF IS4 A% 41 i
(human umbilical cord blood mononuclear cells, hUCB-MNCs)
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1.3.2 AJFMATAY) hUCB-PRP. hUCB-MNCs A hUCB-MSCs
&L 2lidk. i L AR SR TR AR AT IR A R AR
P eI & i/ NAR I o 4 T2 ol A i A A AR ) A
P S T2 A ) O afi oA 24 e 1 700 o) 2% 20
JoR B B v AT A G AR YR S LSRR E M) (T s 7
e T2 ot S AR AT e R 2 T 2R PE A )
SRR UHERR L.

(1)hUCB-PRP: hUCB-PRP iy 5 T 2 3 i Wi 4, TG 3%
L EANTH. OO KEEAESESEN, HEE, R
I -80 CHRAF, MEGARIE. I/ MREE 9.00x10°, £140 %k
& 22.00x107, [ AB+, pH {# 6.70, f&FH 12 mL, BE kS
HBsAg [1 1. Anti-HCV B . Anti-CMV-IgM [} 1. Anti-TP [
. Anti-HIV T / 11 BH 4. HBV-DNA BH 4. HIV-RNA Bf 4.
HCV-RNA [T vt 75 8B, DA B PE

(2)hUCB-MNCs: hUCB-MNCs il 1] Ay ik 2 £ B 7R H €4
i, BEETELF, TE T WA RAE. A2 AR 10 mL,
Y1 % 3.0x10°, 4H IS 3R 97.87%; BEIMAGM: HBsAg [
PE. Anti-HCV [J] 1. Anti-CMV-IgM [J] 1. Anti-TP [] 1.
Anti-HIV T /TIEAYE. HBV-DNA BA#E. HIV-RNA 14, HCV-RNA
FIPE; Skl & B, DR B, 4w N 7
% <0.25 EU/mL; 20y AR Ak : CD34 BH 1% 0.41%:;
CFU-GEMM o [#TE i % 16/10%,

(3)hUCB-MSCs: hUCB-MSCs 1|71 A gt Bl ik 5 (i fs
HAEL, B TWEART. AEERATR 7 mL, HEAT
bR MBS IEH. 5348, 1M A& 7.00x107, 40 f %
7 98.08%; M AEMk . HEBTE. TR AP SR
Bt IRAEE Y, WRERRNGH: MR CD34 [
£ # 0.02%. CD45 [H P % 0.26%. CD90 [H M Z% 99.90%.
CDA44 [H P % 99.53%. CD73 [ 1tk % 99.61%. CD105 [H ft: %
99.81%. HLA-DR BHPEZ 0.21%; BEMBIEERI: HBsAg 144
Anti-HIV T / IIEAYE. Anti-HCV BT, Anti-TP B1E. Anti-CMV-IgM
FAPE.
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H, UX=)E, 60330-1-Ig); HIZAfN5= 6( P, ERed,
500286); [H4MI/r3 1B( HE, 1EREAY), 516288); [iEIIA
SERF o fidk (P, EREAEY), 346654); ELISA B5H & (H H,
iZE2EY), IM-01972R1/IM-01738R1/JM-01981R1/IM-01957R1/
JM-01626R1); DAPI 3 (1 E, Z3E5, C0065); Hi¢it%
WA (P E, RIS, S2100); FEAKS - PG R F)
& (HE, ®3EFE, G1120); Masson Yk Fl e (T E, &
JF, G1340); WOLILRME RS (H8E, %], LSM710 Y );
AW R (HThndk, ESCO, AC2-4S1): ZhWREFEHL ( HH[EH,
I YR A A Ay, R650); i E B0 AL (£, DUR & R
5, Allegra X-64R); 4 Y it %1% ( 3£ [E, DeNovix, CellDrop
FLAY): (315 S5 (45, Pk, DMILLED &Y ); Hiiki# (3£
[%, Bio Rad, Mini-PROTEAN Tetra); th* KL R G (%=
[%, Bio Rad, ChemiDoc); tr A% ( 3 [#E, Thermo Fisher,
Varioskan LUX),

1.4 FEBJrik

1.4.1 hUCB-PRP [{JHES K45 1Y) hUCB-PRP M\ —80 ‘CHUH!,
R K 75% CRERTTHE RS, TEAELEERST, BT
4 CURFEH B MRVR o BNGRR A B T9ak 2D K %o 4 ff A 2
BB . eI AR, BRREEIES, NI
A WG RERE AE A . B R hUCB-PRP 58 A i, ¥
Br B K, AL 5 6-8 he f#i4 )5, 4 hUCB-PRP 4y
FR0SmL T 1L.5mLEP % ) BT 4 CAMAH.

1.4.2 hUCB-MNCs [J#E# BA7 T %+ 1) hUCB-MNCs B
IR 2 37 CHEIRKIRMN, Wil ), R
ANELEKTI O AEE F, A4 il 2 UK IR & PRSI,
IR MK . SRS, R TR R BN R AL AR AR O 2
75% LBERMMNE G, BNEW LS. 7515 mL 08
FEHTININ S I3 Buffer,  FH R 0B MR R A7 v %) 240 PR 2 VAR
e 2 52 75 Buffer [ES.CE , ¥Mn Buffer, JRA]JE B0
TS5 1% B 5%10° hUCB-MNCs/0.5 mL PBS, 1x10” hUCB-MNCs/
0.5 mL PBS. 5x10" hUCB-MNCs/0.5 mL PBS 3 /M7 &4 L 1T
T HEEAIRTT RCRIE R, RIS Rt giit, 5
7E hUCB-MNCs 7|55 ] 1x107/0.5 mL PBS B Ja 16y 7 A 15

PR SR e . HOKE 40 Bk B2 1 284 (1x107/0.5 mL PBS) Fii T
B FEETRT &

1.43 hUCB-MSCs fJ#E#  H4 47T (1) hUCB-MSCs HX
t, RS A 37 CHEIRKIB B, AWrREsh il 2 fiik,
LB EE AR T, B IR AR R R R R A
HRENE, JERGOKmEEE . AR5, HERSH 75%
LBEHFIRAERNG, BANEMZENE, KA AR
EHWEOEFR, FMmEaRERE, SOk b HE
IR AR SE 1 5 A IR S AN MR FE & 1107 L Je el T
25 em’ B3R, rbRi], B TR RE B3 24
JEE R, GEMR3dHm 1Rk, RREEILAE
JEREAT AR ARBRAE . AL 3058 5 4R, K40 M ik 5 1 %y (1x107/
0.5 mL PBS) FiI & A FRE I vR 97 4 .

1.4.4 FYSiGrd %% 60 R B IER SD KR
(7 AANIEFRHES ), RN LBENL 5 4
FARA. B, hUCB-PRP 2. hUCB-MSCs 211 hUCB-MNCs
H, mH12 1, 2440FH.

145 BAEIE&, S SHE RHAER s
SR SRS 1E A, X 3 AN 23 1 FE A I K R AT
R GRS, AR 6-8 ho KRE 7B 30K
B IE, TT TR bR AR AR, K BB E L
BR BRI R, THEEES 177 2.0-2.5 cm 4k (JRIEH
U549 3 em) YATUIIFAEERE 2 cm, AL B, KT
HRETE, dAEE YV RTERE, £ ERBERTEHY
i, DRGSR PR IEIR, PN S R o A S A B AT
I, PR . RS SR — 0 E R R R,
1 mL I &8 T8 A AT T 5 KA 2218 1 I A2 2 R K Bl AR R
Sr% 95% 2B YT, ONIMIEE RS BUIRAS, SR BEA
0.2 mL, 4EHF 2 min f5, 4RZEE S 0.3 mL, 4ERF 3 min,
FLYESF 5 min. ZEFF IS T 4l AR AR RSO, XTI SA
T4 95% LMK B, 7R BB Eh K B i 2 k. 28U,
HRAE 4> 4L 2218 24 45 FEEVE PBS BB IATAEY) 0.5 mL, L3R 1,
T EERAEARE . VRS e R S Rk, HEEH
IR GE A A SR L, BiibANE . BRI R R B S
SERE L, R T E L. REWRE T ERRSEN, KRG
GRME RIFHERBRE, ARG H AR KH BT 5
AR EE 0.25 g, HELE3d, TRIARGEEG. ME LR RAT
AT .

146 BTE S FEBKNE B 7-9 A SD KRG
Pt E, AEE 2 B, BERIKRIES: 3 A3t AW
e LR, A H B4 8: 00-9: 00 MRikR & . /M2
BB TE 3 iR R e 8 b, =i BT AT A S
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MREZE

R1 | FEERHE, BEIRNSFAER
Table 1 | Preparation, reperfusion, and dosage details of each model in
each group

il et PR KON ) BT E
RFARA HEFERK PBS 0.5 mL
il IRFAS3 41 95% 2. PBS 0.5 mL

hUCB-PRP 21
hUCB-MNCs 41
hUCB-MSCs 2H.

R4 95% L1
ARy $ 95% L%
IAFRIY $ 95% L%

hUCB-PRP 0.5 mL
hUCB-MNCs 1x107/0.5 mL PBS
hUCB-MSCs 1x107/0.5 mL PBS

3. hUCB-PRP Jy A fiff IfiL & I /N B ML 3%, hUCB-MNCs g A fif Ifi 5> 1% 4 i,
hUCB-MSCs iy A Jif L[] 72 J5 T4 »

G 10-12 min, Z&MEK MG B Gl 6 BB T
LIt T AP, K M 7 4 TR 245 1 e AR 1 B0 155 T 44
INElR

147 JEASRBOME  (EEMAFHREEEE 3 M IEWIIEHE
R, AR 8 K BRI H v ke IR IR 5 SIC it 22 PR 38
WE. B, BUR V7 R E A OP SN R, .
T 7 2 — RFARELS B IESS P&, 558 R -FFR UK B
FEIF e k. THEIE G R B =( 0 & R )/( R BRUE AR BT
5 )x100%.

1.4.8 AUEVI R 5HARS - et B EIR KR 7 EHLH,
FH/INBY T B TE I G AL AS HE Sy BRI 5y, B85 3590
B, Hir—BrEdA (16 M EFE, ETFEEEILAE)
FE T 40 g/L LW 24 h, ZFEE CBEBKIG, 70 090E
R, WS AW TR, HAREY AP
IS um B A, @ik, K, get, b, Ol
FERAE S, @ RN R KRB HIURE S
B R e e BRI R #EAT A, fIEH] CaseViewer %X
PETHSL B R R AN T E AR R

1.4.9 Masson 4 {0, A4 U] b 3 i bt 2 /K, 5 I Weigert
BRI ARRE G I G 8 min, Peif a1l 731k 10 s,
WEAGUR U 3 min, NN £ 20 4L o 44 6 10 min,
TINS5 R TAEMWE 30 s, BEEHIRIATRALTE 2 min, Ve, X
P s Qe i gt 1 min, FRIRBEE, 25 FAR R4 95% &
REPRIE K 1K, K CEEBK 2 0, ZHZEW 2 Ik, &
J H PR R ] S A RO . FH ZEN BR AT ELR A,
Image J B0 M VSR TR R 0 B, IR A AR 0 0 =( IR
XA EAR / SO S X IR )x100%.

1410 A HIMER ERE AT R KA, A5
BRI NS 2 > WSS > L2 5 B > 3%

JEE YU (1 1 200). fMEA 9 PLfk (1 1 100) A i)
HIEFHifk (1 0 100) T 4 CHEE IR > —H1 HRP LLIEHi
IgG(1 : 5000) A1 HRP Ll £t/ B 1gG(1 5 000) = i ¥ &

30 min>DAB &t > JFARKEE JL > ik, EH. HE. @
e BB MR e 5 i, 3 A Image J B T SAR S IR
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FJEEEAE, ARG EEAE = H AR P S8R BE A / o HE A
A H AR X3P 35 IR A

1411 et KBUPRE A RO, BE
Z ayB3 Huik (1 1 100). LN - PR 4 A B AR T 1 d
(11 200), AN R AEK R F oL (10 100) OB R AT
YA AR KR PR (10 200) T4 CHREE IR > 69
HRP 1] £ i % 1gG[Alexa Fluor® 647](1 : 500) Fl HRP i 2£ 4
/MR 1gG[Alexa Fluor® 488](1 : 500) B0 H 2 h->PBS JE Tk 3
IR —>DAPI B4l 1% > PO KA PER I B[ . 7875
J6 BB TSR, H Image J PR AR R
FAXF S SETRIE = H bR XI5 e i g / X BREA B bR X
B FY R I ERE

1.4.12 Western blot ¥l F&EHafFE T =44 (43 16 ST
ERR ), BEBNTA BB SR AR, INE = A
E MW, UK EZLM# 30 min, 4 °C. 12 000 r/min B0
10 min, HU EER. FR4E BCA EIIE B IR E, THEH BFE
i, ST A BRIk B, M R B A PVDF iR L,
S AR R S A0S, 4 CHE P AdN &
1B(1 : 1000). iR IRFEE T a(l @ 1000). H4HMI/ % 6
(1 : 1000). B-actin(1 : 5000) L7, ¥XH TBST ¥k 3 WJn
FURIFH P HRP L SEHT S 18G(1 5 000) A1 HRP 1L =41/
fi 18G(1 : 5000) 2 h, fJEfd A ECL A2 R G AT
I Image J B S5 MK BEAEL#EAT 0, S5 R SR AR
SRIERER, RAMNRIER = HEAKEM/ WSKEHE.
1.4.13 ML EUSA JI5E K BRUZE 53 98Ut 48 - R IV A2 b kAT
CfEECL, 38 T & 30-60 min, 2 500 r/min B.0» 15 min
JEWCER ML . IR ELISA X700 0 i3 B 4 VR R o 2 ) IR
WoE. RUMEA R R R R MR, 2K
1414 AEFHHWE EAMEEEE 3 A IERNEERm S
I3, HGAEdl 4 FOEbE RSP BRI I R 1 ¢ 2
Bl & . WNXBTFE, B H R REEMEERXRZESH
e, BA, WL HZZHE 1R, IR E. AR
FRIN RS G, G4 AR KA YR .

15 EEZUEAEAF OFHARRTE. G0H. RRMEAIG AR
LN RE: OQFHARRFENEERES FERA. M
MR OFARNRFENEHEUBREE: OFHARNRT
HANBMAED 9. WEEARE:, OFHARKRTENREES
Foyp3. AIUHEMHIEFEARE ©@FHRKRFENE
CD31. M A RAEKE T BIERA 40 A K i %R
%y OFHARRTENRAMMAER 6. AN R 1B A
BRI T a HARE; @FH KR ME R SHEY K
FMEAKT.
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1.6 %it ¥ 44 R IBM SPSS Statistics 26.0 fll GraphPad
Prism 10.2.3 ¥ fFHEAT Geit 0 . AEXTTFE TR T R hiE
FANBSHORE BERG IR , 1 6 7 2047 IR AR SR (Shapiro-Wilk
Ky Be ) FIJ5 225 MR B (Levene’s 36 ) DLITAL S04 1 45 A
fE. WERBEERT S IS0 AT, WA s KAk, sl A
R IEas oA, A H Az 8 (DO o0 A2 B m BR ) SRk . #5
AR A BRI B AT 22551, TR A HL K 25 ANOVA
MTFZAHMIE, 448 RRama 8% 2R, Wi—
AT “Tukey’s HSD” )5 £ B AL A BIEAFT S IES T
METTZEATE, WK AES #5677 Kruskal-Wallis H 555 .
FEBET 2 M BORRHE B LB, ST = 5 i, SR
RIS /NI < 5 I, WSR2 & /R ks 56 (Fisher’s
Exact Test), P <0.05 AZERFH B EMLZE L. ZH ARG T
HEEPAF T M ERERE G2 T K

2 458 Results
2.1 F¥HHYIE>N W 67 WM KR, S KRaEE
WsE, &7 7 REnERIARELRR, 60 HOKR NG R
e
22 BMRRAARLHTe BIEBEM IR A A ARIA SD
KREIBNE W, EERICAINERTH (P): LA L
Feami, AR AL, S5 (E): iRt
AR E A A 5 bR A, BT (M) ET40 . A iR
A% EEApRSA: shiE R (0. K8 B8 7
MRFIRGR, WE 1A,

A IE®E KRN, HEEEE3NMIEENE
FE R S i AR R T 5 A4 BFERATEHL KN
B, AN, EMmat, AHRmE. 555,
DYWL N R e, I i s B3s, TWEk
HIR MR AE. BRI T E S, RN, SAR
o, KM YA, HALUREE, D)0 BEAR S,  fE
AAFREL, RE A MoK 2 88 VR I, 3543 T D0 % B 4 AR
K, E O O R R B 95% 2R 4 HEVE o, A\l
ERSE R . ST ARG, AR 2 T R
RAMAH R E R (P<0.001), hUCB-PRP 4 & # #5 #Y
HAFTSE, HABAMM, MHAALL, o Xk 2 H
K, B B A L D) P R R R LA 43 A
&5 TG B VR IR BE [X 3. hUCB-MNCs 2 F & 41 23 K /)
RAEE, TE&RBM, BT IR, ROAJLWE, YImi
PR JEE JEE R R IT0L 20 A A BT ok, AT L /b B R LR BRI 3
hUCB-MSCs 21 B HZUR/NEIT IR, TRAERN, 2k
t, HYIRMIEHE, A #HME, DI R e,

M AT+, AR MIATEX L, WE 1B, IAh,
ERRAAHLE, B IAT A2 % LA T 5 M A R 2
L 2 5 PR 20 (P < 0.01), (BT IMATAE AR 2 5 AN R 2%
SIERAIALE, AL, MENE &% R B0 R R BLA St
BX, WEFk2, E1C.

R2 | FEHARNTFE. UNE. AR, BIEERRY (s, n=8, %)
Table 2 | Organ coefficients of uterus, ovary, thymus, and spleen in rats of
each group

451 SREIER RE FEMAR AL MRS REC MR R A
BFEARA 0.047+0.004 0.226+0.023 0.193+0.031 0.168+0.022
T ZH 0.042+0.004 0.101¢0.012°  0.1810.025 0.24610.023°
hUCB-PRP #41  0.043+0.005 0.170£0.035"  0.187£0.020 0.191#0.031°
hUCB-MNCs 41 0.040+0.003 0.158+0.018°  0.192+0.019 0.1710.036°
hUCB-MSCs % 0.043+0.004 0.175¢0.023"  0.183#0.014 0.18340.034°

Fik: H5ETARAMEL, °P<0.001, "P<0.0001; SHALIM, P<0.05, P<
0.01, °P<0.001, P<0.0001, hUCB-PRP: AJBIfl & M /MR IM#: hUCB-MNCs: A
T I BRI hUCB-MSCs: A Ji I 1] 78 Ji 41«

23 BMXATEABREE ANFILATAEYIR 2485 KR
TENBEAAAFERENEEERH, FERWAENTEA
PR AR I B AR AR, (AR R E9R
VR ANRE M 3, SCREME AR KRR B AL gk . SRER A T 45
RER, BFRATEABRERESENZE LY, 454
SERE, RMBHR EEER, RSN, 405y
5]y BETRANML A YIS, HIR RORE RS B S I R A
B e IN RS54, TFETEmn, IR b i AR, g a5
EWL A, T RSB, SHFARLAML,
R 7B NS>, bR A, S A
W, A T BERTA R, W LRV IR IR
ECE RIS, B IR TS AR, IR, IR R
YU M SR EEL, AT LR, P R A A -
#:3: hUCB-PRP. hUCB-MSCs. hUCB-MNCs 5 & iV E VAT )i
3AMBIT I T E AR B A BT N (P < 0.01), b RZ4HH
BB RAUF, MM AREN; E A n, 4 4k
ke, RUEH KRR, WE2A. AEEER, 5
hUCB-PRP Z1 #H tt, hUCB-MSCs 41 Fll hUCB-MNCs 2H Jiit 1 # &
BIFEK (P < 0.05). BRILZ AN, FEMNBER . MEH MK
RIEZEZESR, WE 2B,

24 ZAKATE NIRRT Masson Jefh f5 KR
TEMHS R4 R, NIAF4E R0, 76 KKR
TENES, MAEFENTTFENET, IR Y4EFEA
TR BT E P LA (8] 5 LA R B h B LR . 2 B i f
YR IBRR )G, FEALPAMRANEREER R, S8
YD RS, I RO . B N IEAZ
P A AR B R R S T R R A R AR i B
B FARAR LY B 5 o A AE B W 5T, W] &
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i 15 4

B FARA
[mmRILEE
CIThUCB-PRP 41
C1hUCB-MNCs 41
C1hUCB-MSCs 41

b

C

c
X 0.3 0.3 c a

3 £ g T . & |

& 0.04 & 0.2 T = & 0.2

W& W& W& W&

%0.02 i 0.1 = = 0.1

= M g E=

0 T T T T 0 T 0 T T T T 0 T T T T

Bl P A YK BRI T v 4T S W e s i W shiB . ST, shiE R IHE A (x200); B NS ALK R B ANT 2R, “o” bp&s, “o”
EONER . “S>7 FEL CONREREIPE. . B, MRS R%. P < 0.05, "P<0.01, P <0.001, P <0.000 1, hUCB-PRP: A Il & ifiL/>
BRI ; hUCB-MNCs: A JBF LB Z A : hUCB-MSCs: i IfiL /8] 78 Jif T-4H i

1 | FEARHMERSHITL S

Figure 1 | Comparative analysis of basic parameters of rats in different groups

A RFAR4 B hUCB-PRP 41 hUCB-MNCs 41 hUCB-MSCs 41 = A
==L
CThUCB-PRP 41
CIhUCB-MNCs 21
CIhUCB-MSCs 41

BIE: B A NS KR T EA
IR - e getass 8,
EUAR BT (x50), T B
EAE BT (x100), (DA,
@AIME; BAZFHKRTEN
BEE. TERAEE. T8
M . °P < 0.05, "P<
0.01, °P<0.001, °P<0.000 1.,
hUCB-PRP: A Jif IfiL & IfiL /N AR I
H: hUCB-MNCs: A Jif if 5 4
FEYIM; hUCB-MSCs: A I ]

fo2)
o
o
cj

b

AR AR R, AT IER, & MR ORE, AR4piE g, IE 3A. DRJEE
WRAAENT G, SEFPERHLML, BAAHARFEAHELEY  RoECkEMSHTFEHAAFHENRERE, SRER: S5HF
L, A ARAA) AE A AR v, T 4 K B e D AREME, HARAHUEZHA4L, ZREFREER L (P<
hUCB-PRP 415 hUCB-MSCs 41 )i JG £ 4488 A= ek 2D, 43 AR 349%5),  0.000 1), 548554 4H #H bk, hUCB-PRP. hUCB-MSCs 5 hUCB-
FESAATTENEERZ; WEZO O, HERAEE  MNCs 5 E#ERITE, 4K F 285, LLhucs-

% ., hUCB-MNCs ARG L4 Ai b 5], ¢4 204, 4 MNCs i i, ZRERE M= Y (P<0.05), W[E 3B,
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foa)
o

< < Fo 4.

= w0 = 20 T B2 | RBARFEAEKS
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= = Figure 2 | Comparison of
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o

endometrial morphology repair
in rats of different groups
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25 ZARATEARMBEAFIL AEALETENE
Rk EE R T R gn R AR bR At b, A R
M E B RN, FEDRE R YR TE bR Al 4 2
SRR SE R . T I R E R BR T B A B ]
J, A TR) 5T 2 M S ) B B AR s AN AT DA R 4 i
sitatae, B 5MMA LR WHEMMC R BNE S
G, GBS RER, SBEFEARAML, BREHME
WO B R IE K % FEAK (P < 0.000 1), SHEAIZ

AH EL, hUCB-PRP, hUCB-MNCs 5 hUCB-MSCs & Ji ¥ 1 ¥4
JTIE, MEA 9. BWIREARBKTFHE —ERERN LA
(P<0.01), VLE4A, F—DUEE, 5 hUCB-MNCs 4141

A EBFARA hUCB-PRP 4

HALZH

Pl B AN SRR T B 412 Masson Jeta i B, B IR RAE 5

hUCB-MNCs 41

MET (x100), T B9 B LET (x200); B AR KR T8

Et, hUCB-PRP £H 5 hUCB-MSCs 20 #1 25 11 9 ¢34 /K P 54 B A
(P<0.05), JEIHER ARIAA T ELis v R E I Gt it2 2 5%,
L& 4B,

26 BAXKATTREEZTE BAEE ayp3 & —Faiiz
Mo, JZRE T N R R A, e
FEAET B AR & FOR A s . E LR A0 1R
—FZ AR T, 58A R a3 HAEEER, g
&7 ayB3 8 E A LR A ET N 7 R B RS T A R T IR iR
MHEKRSEN. SERFRHAML, RAUHESE avp3 EH
R AL ) R - B SRR KPS R R (P < 0.05). &8N
I AT G T G, SRR, R hUCB-MNCs 41 %8 &

B AR
AL a

CIhUCB-PRP 41 ’—\
[
b

[CJhUCB-MNCs 41
d
0.8
0.6 ‘—‘
0.4
0.2 ’_T—‘
0 - - T :

C1hUCB-MSCs 41
HYUE SR A T

hUCB-MSCs 21 B

R IRAFH (%)

°p < 0.05, P<0.01, P<0.001, °P<0.000 1. hUCB-PRP: AJJIfiL & fil /M fL3%; hUCB-MNCs: A B Ifil B AN A il; hUCB-MSCs: B IfL. 1) 7 J5 -4 i«

B3 | RERRFENBERALELEN DR

Figure 3 | Analysis of antifibrotic ability of endometrium in rats of different groups

fEA9 BIREA
A B B i FARN
AL
CIhUCB-PRP 41
RFRH &5 C1hUCB-MNCs 41
P 1hUCB-MSCs 41
d
d
AL Z a5
"
§
E 1.0
> 05
hUCB-PRP # %
® 0
b
hUCB-MNCs 41 1.5 d a
i
B
)
2
% a
hUCB-MSCs £ el 05
E‘\é
= ﬁ‘. Al

EE B A SRR T e AL & M 9.

B G A U 2 Yt 2 . P < 0.05,
Aif%éﬁiﬂﬂ; hUCB-MSCs: A i IfiL 1] 70 i T2 g
El4 | HEKRTEARMEEITR

Figure 4 | Proliferation of endometrial cells in each group of rats

°P<0.01,

BIBERAREHIUL G s R, 7 BRI BLET (x200), 7 KA R BIALES (x400);
‘P <0.001,

WSS N

°P<0.000 1, hUCB-PRP: I & M/ M1 ; hUCB-MNCs: S I 8
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MREZE

K ayB3 HARBMARKRIEZETHmsh, HRHAMNMELER
ayB3 & FUF A w0 N 2 A R AKCF A BT, 2R
HEZME Y (P<0.05), W& 5A-D.

2.7 BAXATEABLEARFIL M N A KR
TP BT 4 200 A A R e B B ) A AR RRR T, BB R
M P R 3B RE R . A, 1ENAAET P R ek
THI PR —FP RGP 27, /AR P 2 4E R B 43 1 (CD31) th 3 5
PR 4T 2 T £ 8 B BB A Il TR TR B e E 52 AR 0 7 5 P S
VA SR IE S ORI, A AR SR E A
SAVEFDR . SHEFARAML, BRI M P R AE KR F
TP BT 24 20 i A K PR 7R CD31 2R (A ik K T3 BT T 1%,
M2t N IAT DAY G, I A R A KR T Bl et 4
YA KR 7 f1 CD31 A RIAK P HERTE, EREGEHE
PEE X (P<0.05), WE6A, B, Hrfi s kAdKETFEH
F 3% 7K LA hUCB-MNCs F1 hUCB-MSCs 41 1] F- 45 A B & (P <
0.001), 1fif CD31 & [ %A 7K F- L hUCB-PRP 41 %] hUCB-MNCs
41133 hUCB-MSCs 4 IZ W FEAIC, H 5B, AT BTt
B, ZERAREMRE (P <0.05). Bk 240 AR KR T
I A hUCB-MNCs ZH 3% Jin % . % (P < 0.001), W.[E 6C, D.

28 ZAXATTARIERE (£ 5 NEREEERES,

RIER YA BEEME. AR 6. AN = 18
G R IEA BB R e
, FEA

JHIR SR AL R~ o A5 ST PR )&
HALMER, (LR SO0 R N AT g T2 =it

A SRIREUN USSR

FARH

PR

hUCB-PRP 41

hUCB-MNCs 1

hUCB-MSCs 41 ¥

KE: 1A B AUR BT B A2 A M ] 1 6 A e e S s et i
BT B avB3 H A RBEFO I G S5 R (x200); C A AR T*?ﬂ,/\[‘l i ) R A A R s

RGHR. Bk, @ik NG AT YR 2O RS, Refig
M TENR. SEBTFARAME, BAHAMAN % 6.
FI 40 2% 1B AR IRFER 1 a T A RIE K R E T
(P<0.001), £ \Jf AT AEPREERTT IS, HAHA 3% 6.
H4/ 3R 1B MR A FE R - o g 3 Rk K P B BEAG (P <
0.05), H 1L hUCB-MNCs 411l 4% 4 5 4 3% A 924 FH i
W (P<0.01). HYINZ 6. HAEA %mﬂ%ﬁﬂ%
K F o 85 FRIAKPAE 3 NMRYT 4LIRLR W2 5% (P > 0.05),
E7A, B

29 HMKAMFHREARG Y KEHEART KM
TE TR KB 8 RE W E KNS 5 N ERE
SABEVME, XEHRNPFERSE T RETFE
PRI P AR RIE 2, T SR R R KT T AR S RS
B, BEFEARER. Fik, 50Xz K -F oy 8 B
PEAEAIR T T E N EE . SERTFARAML, B
AL ME WL (R AR R (RO R 2 &
P2 B I R AP B A AN B U7 3, BR R AR AR
RO KR RS, HRBIRZERIAREEE X
(P<0.001). &3t N MLATAEDGIT G, SHAHA L,
hUCB-MSCs ZH $it 22 #)) [X & 0 2 7K 1 14 i1, hUCB-PRP ZH #ll
hUCB-MSCs ZH {i¢ B ¥ 25 % 25 7K~ 1§ A P I, hUCB-PRP 4,
hUCB-MNCs 2 F1 hUCB-MSCs ZH i — i 15 ZA i 7K 7 3 F+ =1,
ZrAREER X (P<0.05), W.E 8.

C d

o
2 15
I
=
B 10
=
=
=]
E 0.5 ‘
2 0
o

B {7 R4

[E=p it b

ChUCB-PRP £ a

C1hUCB-MNCs 4
C1hUCB-MSCs 4

oc i [ b
SEW%F ﬁﬁ

e AR BEALET (x200), A7 A5 BILET (x400); B AR
D NHMHKR T EHH ayB3 EAEIEL.

A ayB3 IR 5

°P < 0.05, P<0.01, P<0.001, ‘P<0.000 1. hUCB-PRP: A JiIfL & ML /MR IML3Z: hUCB-MNCs: A JBF LS Z 40 ;. hUCB-MSCs: A Ji IfiL 18] 78 /57 -4 fifd

5 | RERBRFENESZHD

Figure 5 | Analysis of endometrial receptivity in rats of each group
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EE: BARNSHRKRT
B2 4 CD31 P T AL
Y fh 25 B (x200); B Ay
H KR T 5 42 VEGF,
bFGF % % % et 2= et
45 R (x200); C A& A K
RFPEHL D31 EAR
E; DAFHKRTE
4 44 bFGF, VEGF E A %
ik; °P<0.05, "P<0.01,
P < 0.001, P <0.000 1,
bFGF: i 14 pk 4T 4 41 it AE
K A 5 VEGF: I % W

C Jz 42K [K-F; hUCB-PRP:
NG A
hUCB-MNCs: A Ji Ifi #A>
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5 os = = 05 ] Figure 6 | Endometrial
g § 0.2 ﬁ % ‘ angiogenesis in rats of

0 : > 0 . _.— e : 0 =1 : : each group
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Bk A ASHKR T EHL L6, IL-1B. TNF-a 5 4 Western blot 5256

i

RV B ZH KR T AL -6, IL-1B. TNF-a & (A& K EEE ST .

IL-1B 2K A AR X A KT
TNF-a 25 (AN ik K

el

°P < 0.05, °P<0.01, P<0.001, P<0.000 1. IL-6: [N 6; IL-1B: LU 2 1B; TNF-a: JHYEIRFER 7 a; hUCB-PRP: A\ JHF I & I /N UL 3%

hUCB-MNCs: A Jif I BN AZ 48 ;. hUCB-MSCs: A S IfiL 1] 78 i 20 .
E7 | HEKRTFERRKEREFRIA

Figure 7 | Expression of endometrial inflammatory factors in rats of each group

210 BAXANET A HERFAREAML, BAIHZ 70
ARHTREM, PR RRC, R BEEE (P <0.05),
g NriAT i T e, SEERAME, 3 dr=fr8uyH
N, ZRAEREMEZ Y (P<0.05). AFMATAEY 3 4t
B, MARMZERAEENE L, XRS5 ARAIERE
—EHR. WA, SHEAIHMEL, hUCB-MSCs 432 Z2i a] 4
K, ZRAEEER (P<0.05), %3,

3 1571 Discussion
R —FOARPERCHT, AR T KRACH:, IXIER

AL, R AR AR, AR AT
WIS T RE R, BRI HAERKE T T A TR
FEIHTB, Camilii e NEe TR R A
2011 LK, OF 88+ WL Hiid 1 &K T AR T
B NHEAR, WA R, BRGNS
65 18] 76 o3 T A0 7 92 P B AU RIR, B AR REGE T E A
JIBEJEE RN T A S (BN / S A )™ (BRI 9
RZHRELAEFMATED b, X5 AR SRR
P JE AN LI (0 TR AT B AN AT 4 B0 e, ISR AR
W R SRR TR, TS TR BE 4l ™, A
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Figure 8 | Levels of serum sex hormone and anti-Mullerian hormone in
rats of each group
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Table 3 | Analysis of pregnancy outcomes of rats in different groups

(n=4)
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