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A B M i8] 38 B T 40 B e 77 S 2 14 I /N ARk 20 i /)N BR B BB B 3R

WEA, A, XA

CLFBIN K258 M B BEBE 1A= Fh, KB 4530015 2. B & BEAERS — W B FRWF, $i g 453100

W BT AN 8 38 58 T 40 M Chuman umbilical cord blood mesenchymal stem cell, hUC-MSC) %} % 2 1 Ifit /N AR ik 20 SiE
(immune thrombocytopenia, ITP)# B /N 5 N %o 24 H1 2 #H ¢ IR JL 32 4K yt(retinoic acid-related orphan receptor yt» ROR-7t) /X
3k BLIR MR iE 55 £ K F 3 (forkhead winged helix transcription factor 3, Foxp3) il % [ 52 I , 4325 5% % fd B hUC-MSC, W H.A4:
KIS, e A 3 78 19 I AR 40 B AL A% . B 30 HUIEME BALB/c /N BRUBEHL 43 0 1E # Xt B 41 (Con 41) . 1TP #5252 K
hUC-MSC 41, &4 10 H ; #7304k 35 WLEE /N B — oIR8 5 il /s BRUAM & il i/ B 7142 (platelet count, PLT); ELISA i
) GRS LA TL-6, TL-17, TL-10 1 TGF-R1 7K Fij [G Y 8 W EE /N R 6 20 2005 30 27 A8 Ak I 1 850 BB 40 M 4 25 % s RT-
qPCR, Western blotting # il /N B AEZH 21 . AhF I ROR-vt . Foxrp3 mRNA MEMAFRIE, R E/xR, 5 Con H L, ITP
RERLA /N BT 1L-6 A IL-17 K7 | JREA 2T ROR-yt mRNA FIZE %3k &AM Il ROR-yt mRNA FI%E 4 %35 % 7= (3
P<0.05), PLT, IiL{F IL-10 Al TGF-B1 /K., MEH L Forp3 mRNA FIHE (13235 M AMNE I Foxrp3 mRNA FIZE 1%k B &
FEARR (35 P<20.05) » j 4 FAZ 40 i 200 0 2 0k 2> (P <20.05) . 5 TTP BEAUAH Lt . hUC-MSC 4/ Bl 1L-6 A1 1L-17 K,
JELL 41 ROR-yt mRNA il 11 3k &AM & 1l ROR-7: mRNA F1 7K [1 % ik 5 % A% (¥ P<C0.05), PLT. Il IL-10 FI
TGF-R1 K. MEAELH L Foxrp3 mRNA FIZE 1365 K AMNE I Foxrp3 mRNA FIZE 235 8T (3 P<<0.05), “RE 4
JiL B A BT 22 (P <<0.05) . itk , hUC-MSC ] {2 3 ifiL /Il Az 50 R0 77 M B R At i e 4 22 50l 5 9 9 48 i I8~ &% ROR-
yt/Foxp3 ik elt3 TTP /D FRUEE IR .

ES- 211 i (1811500 e A Lo N AN 1R A b i
FE S5 FE S R558 XHEFRERG: A

HE P R A L Z AR vt /X EH 3
XEHS: 1001-2478(2025)06-0679-08

A 8 M I/ M 2D fE (immune thrombocyto-
penia, ITP) & —Ff # WA H 5 S B PEB 0 . 55 a5
S B /N AR DA 1 A e b | R R A
HOE sk 21, B4R ITP B, Bt 95 %M A
FEEA R B, Z R BN RA N
161, ITP B &R HLE v R 58 4 4, mIRgvE e A
B GURE TN 32 09 J AT, S BRI /N A A% 20 Y
PRV Gy RN B S8 5 ) . T TTP WG IR IR YT
WA, HABMEXER T ITP B H T R,
AR R 2 B ER SET R YT R N AR L
T, Ak, B R T 40 M (mesenchymal stem
cell, MSC) L BA AP IIfiE. fEZH A & &
JEVESR IR B T . © O — Fh R
MRy A mE S 5 LA AR MSC Lt e, AR i
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ES&WMB: O =AM A EFERHEBOCHHII A (LHGJ20230320)
EHZB N BEH Q983 —), L, Wid, BIEATEN, ZENFHE™
FHH SC 5T

BIEEE . W (E-mail: Jiweil629@163.com)

MSC Chuman umbilical cord blood mesenchymal
stem cell, hRUC-MSO) 5 T 73 8 . Jof& B 4 i H %
PE SRR, FLA T Y 2 A M N e g T A2 R
2 AR AH ¢ I JL 32 4K vt (retinoic acid-related orphan
receptor ¥t, ROR-vt) Fll X 3k ZIR MR g # F K F 3
(forkhead winged helix transcription factor 3,
Foxp3) 43l J& Th17 Fl Treg MR FH T, #
YRy by V- b R EEAE MY, Job, Thl7 @
B 4 R4 TL-6, TL-17 4542 i % RE 2 N
I Treg W38 i B B4 48 9+ 4n IL-10, TGF-B1 4§
T SR RE ST N, 7 A A T A L R A R S T 2
fE ITP ", Th17/Treg 40 il A 7 2% i Al fig & 5 2%
P i JEE 1 SR I K, hUC-MSC X ITP ) 5 i
AW K& ROR-vt/Foxp3 i B A5 il . F ik, &
WFFEHESE TTP /N R, SR hUC-MSC J2 773 i
S ROR-yt /Fox p3 BZRIK I G Be -1 . Wi 24
F ITP MAEIR, LAWIN hUC-MSC A7 TP 42 fit 2
WA I S T & BT A6 7 SR S A1 T BE
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1 #MH5FE

1.1 SEE#HRFEF 30 B SPF g BALB/c
/AN, 6 SRS, AR 18~20 g, W A b 5T 4k 8 A
LI W F AR A BRA A LA AR S . SYXK
(50)2022-0052], 18] F5 Z5 AR BE TN« ' BR A 0 3
612 h GRS 12 h BRE A AR, = N IR 4
FETE 20~25 °C, XM (50£5) Y0, 38 KU R 4,
WIRINECA B 5 TOK,

hUC-MSC, W B b 5tiE SEBA] T 4 M Bl 4 A BR
Nl FE B B Eagle 1% 3% % (Dulbecco’s Modified
Eagle's Medium, DMEM), g B 3¢ E Hyclone 2%
Al MR4EILYE . W H € E Gibeo A Hl; HAER X
MK by, BEE R, -5 T FE-1-H 3L S (3-
isobutyl-1-methylxanthine, IBMX) ., i £L O i 7|
MR Yekt, A Sigma-Aldrich 23w ; 5| W
2o, WA 1 SO AE RN B A R A R
Hi CD29-FITC. CD34-FITC, CD45-FITC, CD44-
PE HiI CD90-PE B3, ¥ B 3£ E eBioscience 2
Al K Rt/ BN M 3 (Guinea pig anti-mouse
platelet serum, GP-APS), g 1 b5 B3R H
HBRA A 1L-6, 1L-17, 1L-10 Al TGF-B1 ELISA
e ) &, A H AT BB A W B R e 0y A BR A
Als %Pt ROR-vt, Foxp3 Hfi, KWy [ L b
) A HRA A,
1.2 hUC-MSC HyiE5FfME  F hUC-MSC F
& 10 Y M4 i & 100 U/mL H-55% % 1) DMEM
Regedkp, BT 37 °CL 5% CO, WM PR 3R,
RN LA B 2 90 Yo i, H B L GG AR, I F W6k
BE N WS 4 Y S AR AL
1.3 hUC-MSC ¥ E
1.3.1 # XAt al hUC-MSC & @ 47 & 4 &
®ORAERKRE RS 4 48 hUC-MSC, i BE 41
M2 g F R TE AL S . B n$t CD29-FITC, CD34-
FITC. CD45-FITC #l#i CD44-PE. CDY0-PE #i
A, TR B B B ] A BR AL, R TR T e
40 min; PBS Y. HE, 28 B0 W ok ug 5 2k A
A2 RS VR L U A A ATL RS DU A 3R T A
#ik,
1.3.2 hUC-MSC s g o tese ey %w Bk KR
BRI 4 ££ hUC-MSC, LL 1X10° 4>/ fL%
AT 6 fLAR, FRAMIR G2 800 ~90 0 B, &
ek 7 3 R % 10% BR 4R i ¥ B9 %= B DMEM K 77

B, IR 1 pmol/L M ZE KA. 100 pg/mL IB-
MX. 10 pg/mL 2 % Ml 200 pmol/L WMk 3 3,
FEERE 3 d #5471 IR, 1S 1k 14 d
Joi s LD O Yefa fh 3, Fifl 5 T8 A 22 WA B W
S B 1R I 35 1 T 156 O
1.3.3 hUC-MSC s & ottt Awy %z BUEKIR
BRI 4 /£ hUC-MSC, LA 1X10° 4~ /4L %
PRl T 6 fLAL, FRaifumh G B & 806 ~90 %0 B, &
ek 352 5 0 & 10 % i 4 1 (9 = B DMEM 8 3%
B, JFUSAN 100 nmol/L #ZEK A | 50 pmol/L HIR
MARF 10 mmol/L -8R H . &M 3 d #4171
WG, MEFERME 21 d)5, RO 6L
PR, BE S T A 22 AR UL S AN 1 R 1
IEEIL .
14 ZREMSHE, SERLE K 30 HifEH
BALB/c /N BEHL 2 R 1E F X B4 (Con 41) . ITP
FERIZH Je hUC-MSC 4, 41 10 2, B Con 414},
H4 2 HIE RS GP-APS M & ITP /s A AL L0)
BART 0 56 CKI GP-APS K% 4MA 30 min J5
A SRR KR 1+ 4 LhBIR RS T4 00 1, 3. 5,
7.9, 11 #l 13 K (Day 0, AJ455 N Do, J5J&ifE)
BF, MRS 0.1 mL # RIS 19 GP-APS, X HEZ i
SPAs A P K, AR B 1 Yk /d, 24/ B BEEE B
(R T 5 . R I R, AR TTP A A g
ST I R IS . hUC-MSC 41/ KRR i ik
HESF 200 pL 1X10°4/mL % hUC-MSC, H4x 2
2 1 S A e A B AR OK
1.5  #&5h E M oo /s #5731 21 ( platelet count, PLT)
43 F hUC-MSC 4555 0, 1. 3.5 F1 7 R
20 /N BUR BB Bk L 100 pL, F A0 100 pL 1%
EDTA-2Na $it#E#l, AR EGFE O, B EHR.
it 4= A 2 1 48 B 53 A AR PLT
1.6 ELISA iXF &4 M/NR M iF IL-6, IL-17, IL-
10 #0 TGF-p1 K F  hUC-MSC &G4 7 K. B
AN BROBR IS i R i, B0 B BV W, 4% B ELISA
G PRGN UL A5, T AT R A B, K
£ 4H/NRUIMLYE o 16, TL-17., 1L-10 Fl TGF-B1 /K°F,
17 HREAEGWENREHALREZLTHS
Eitgy RERBuUm G, TIOW AT 2 # N B
B FRICEEREW . TR R S . il
FEGIC-HWE A W 44 1 min, RN B K
Yeft, 3~10 min, YOS5 KE bk, T, T8
T WL 2 BE 4 U B2 AR Ak, WA B R T
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100 ME YA 2.
1.8 RT-qPCR #& il /)]s 58 B2 Bl 42 41 % 50 J& Il ROR-

yt. Foxp3 mRNA Fix BN UG IE 4 20 K 2 3
fik i s A RNAVzol i B RNA, £ 5% 5k
R &K RNA S % 5%y cDNA &, #47 PCR 2
BE, 3R . 95 ‘CHIE 30 s, B S #EAT 40 4
TEIR . RGO AE TR 95 CAEME 5 s, 60 Cilk
30 s, EJGHFATIE M A T, &R 95 C 15 s,
65 °C 1 min Ml 95 C 15 s, R 2 2 kit a
ROR-vt, Foxp3 mRNA X} #iAHE,

1.9 Western blotting #& il /s 5 A% A 26 22 % 5p B 1f
ROR-7t, Foxp3 EAFRIE  HU B IELL 21 K J2 &6
T ikl . % 2= 7] R (bicinchoninic acids BCA) ¥
W58 B A . B 20 pg B REAR LIk 0 8. ¥
R 2 B 1, B P A R K R S B
Foxp3 (BB 9 1 1 000) . ROR-vt (Hi B L 451
F1:2000)—HF 4 CEAUETFTHELIR. Skl
20 fE IR £h 22 vh W (PBST) Yk 5, %5 m 1l 2 4 %
IgG-HRP Z—Ht (F BB 12 10 0000, TE R4
PR E 2 h, F WA PBST PR S . 54 5% Bk
SRR B RAER . KA Image] FR5 b7 4 xt

3 100 K B (R FF GE 343 #T

1.10 ZEit= 48 R SPSS 21.0 48 it 84 % 4k
PEANFRAMT, BRI L 2 45 Fom. ZABUEN L
BRI R 7 2243 0. W41 g W AE ¢ 4
¥, KK HE(a) N 0.05,

2 ZR

2.1 hUC-MSC B9¥E hUC-MSC & It BE 41 ifd ,
ERILECRHN = M8, 2R AE A 2R ek HE2
(KD, AR EERE R, hUC-MSC & #
ik CD29., CD44 1 CD90 43T, BH M35 R 4 51 hy
99.67% . 99.53% . 99.10%, flkFik CD34, CD45,
FHAAESRAUN 1,51 % 1 0.64 % (I 2) , i S i #2581
Jo . B ML O Y kb BRI UREA, Al UL
hUC-MSC g Bt N AR BT 5Ll O 454, Bl 5
TE B A (518 RS 3 . 156 WA i 5 3% 00 40 e EL A R 1k
RE N 3A), RO A)E, WS Tl u
EEHN T G LT (o X e, BES IRy, Ui
DA AT SO S U ) O S = i o s
(K 3B).

| FYETS PRTTE [YTRI FTTRI FTET (oL Iene|

E1 %48/ hUC-MSC EMBETREE(X200)

A R
LS ped
:\ o
‘t

" '_‘"’ 5 LA

k'\kz.

. AL hUC-MSC % S Ui 2B JE AL O Ye a4 3 (X 400) 5 B. hUC-MSC % 5 il B 201k J5 96 5 20 Yt 245 3 (X 400) ,
3 hUC-MSC A B WeE T itk EE

T .Al‘llllll‘
CD34 CD45
B 2 hUC-MSC R+ EY B PAERIE R
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22 BAMR—ERAHNELEE 5 Condllt
B, TTP BRI /N B RO S e 22, HARR BN
B BA S A BE  SR B LA TR SR L O B RN R Sk
JEED  ORGHORAS B AR 2, dE >, 5 ITP
AU A, hUC-MSC 41/ BB B T 5893 LA
WU, 1A RN Sl S

2.3 hUC-MSC 3 ITP /MR PLT B9% M 5 Con
HHE, 0,1, 3,5, 7 K, ITPHEMAHA/NR PLT
BRI P<<0.05) ., 5 ITP FAIA A, 56 3.
5.7 K, hUC-MSC 41/l PLT &3 T+ (33 P <<
0.05), HEWLE 1,

%1 hUC-MSC Xf ITP /N PLT K& M (n=10)
, PLT/(X10°4~/L)
i Do D1 D3 D5 D7
Con 41 1025.64495.44 995.234101.95 983.63496.08 1 001.34498.58 1012.68+82.02

ITP A1 21 289.3629.68" 265.59+£32.95"

226.131£24.38" 200.46£19.49" 193.40416.45"

hUC-MSC & 290.15+£31.36 318.47+£34.18 424.85+46.75% 591.67+59.627 725.89+68.047
F 1§ 493.502 392.628 385.275 352.422 9.711
P1E <£0.001 <20.001 <<0.001 <20.001 0.001

W 5 Con AL, * P<<0.05; 5 ITP AR HL#, # P<C0.05,

2.4 hUC-MSC ¢ ITP /R 1fn i 28 B B F 7K “F B9 &2
M 5 Con 4 Fb#, TP B4 A 41 /N BRI 3 116,
11-17 7K 8.3 7k (3 P<<0.05), i 1L-10, TGF-
Bl /K i & F& AR (¥ P<C0.05), 5 ITP B4 1

%, hUC-MSC /NI TE 1L-6. 1L-17 K8 & %
il (¥ P<0.05), ifif 1L-10, TGF-81 /KF & & 7+ &
(¥ P<<0.05), W 2,

% 2 hUC-MSC 5t ITP /MNR I & R AR B F 7k F R 0E (n =10)

el 1L-6/(pg » mL~1) 1L-17/(pg » mL 1) IL-10/(pg » mL~1) TGF-81/(pg * mL 1)
Con 41 5.2741.32 12.4542.81 54.05+7.15 65.38-3.32
ITP B 7.374+1.66" 16.4343.20 37.11+2.01" 47.85+4.71"
hUC-MSC 41 5.8540.88% 11.28+1.53% 53.81+3.67% 60.13-7.35%
F Al 6.692 10.678 41.228 27.838
P Al 0.004 <0.001 <0.001 <0.001

H: 5 Con 4lLb4R, * P<C0.05; 5 ITP BRI L. # P<C0.05,

2.5 hUC-MSC 3t ITP /NEBHARKREZTUR
EZMESEXBENHEME PO EIR, MR
S R 2T Bk LT e, T AN A% U S Bk e A
T Con 41, I'TP A5 # 4 rf I 25 O 45 52 L 119 200 Jif 5%
>, 5 ITP BRI g, hUC-MSC 4178 & 58
AR — R, TEILE 4. &

BRIt EEANSIE, &SR EBR, 5 Con 4L
B, TTP BEAY A /)N i v 7 B A% A i i W 3%
WP (P<C0.05), 5 ITP M4 &, hUC-MSC
ZH /N BB B PP AR A% A i B R R i (P <
0.05) ., FEILFE 3,

hUC-MSCH

4 ZHANRBHEAARRERER(X400)
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683
&3 hUC-MSC 3t ITP/NRBHEPEZRAMSY XBEMNF N (n=10)
| 4 HEE A AN/ % FEAR B A AN/ % UKL B A% A/ %6 A% E AL/ Y

Con 41 30.41+5.24 29.3643.14 42.93+4.18 5.76+2.51
ITP BRI 33.8645.29 15.31+2.53" 45.0243.14 6.38+1.57
hUC-MSC 21 31.52+4.82 27.0844.697 41.88+4.53 6.1741.45

F {8 1.183 44.585 1.602 0.274

P i 0.322 <<0.001 0.220 0.762

H: 5 Con dHb#E, * P<C0.05; 5 ITP BRIV A, # P<<0.05,

2.6 hUC-MSC 3} ITP /) iR B2 B ROR-vt . Foxp3
mRNA REBRIEMEIE 5 Con A LE, ITP %
U2 /N BB E 41 20 ROR-yt mRNA KA #£ik B
ETFE (¥ P<<0.05), Foxrp3 mRNA J /& [ %Kik
% 4 hUC-MSC X} ITP /R PEBE ROR-7t . Foxp3 mRNA R ERRIEWEIE (n=10)

BFE R (Y P<<0.05), 5 ITP #RI4 i, hUC-
MSC 4/ BB IE 4 22 ROR-yt mRNA K & 1 # ik
WFERR (Y P<<0.05), Foxrp3 mRNA K& 1%
kB ETE (Y P<<0.05), FELFE 4, K5,

s34 ROR-7t mRNA Foxp3 mRNA ROR-7t # [ Foxp3 % [
Con 41 0.31+0.20 1.0040.28 0.72-0.08 1.3540.13
ITP B4 1.3240.32" 0.194-0.06 * 1.1840.10" 0.75+0.09 "
hUC-MSC 41 0.3640.097 0.99+0.33% 0.76 0,087 1.2940.12%
F1{H 64.591 33.950 85.439 83.147
P 1A <<0.001 <<0.001 <£0.001 <<0.001
F: 5 Con4lIhE, » P<C0.05; &5 ITP M4l %, # P<<0.05,
& %&% 2.7 hUC-MSC %t ITP /I 5 4p B M &2 ROR-vt .
& {@/ C’é\ Foxp3 mRNA REBHRIEZHNZW 5 Con HILE,
S &S om ITP 00 41/0 RSN I ROR-7e mRNA K & £ 42
ROR-yt s S e 56000 ERETE () P<<0.05), Forp3 mRNA KFEH

Foxp3 R s e 47000

Bractin M . A 2 000

Western blotting 7~ & 28 /]\ FR B2 A ZH £ ROR-vt, Foxp3 & B RiX

% 5 hUC-MSC 3% ITP /N M A L ROR-vt . Foxp3 mRNA K& A Rk

Fik B FEE Y P<<0.05), 5 ITP M4 %,
hUC-MSC #H /M AMNE il ROR-yt mRNA K& 11 %
ik AR (35 P <C0.05), Foxrp3 mRNA K H
REBETEH @ P<0.05, HEWLESHE 6,

IR0 (n =10)

434 ROR-7: mRNA Foxp3 mRNA ROR-vt & 11 Foxp3 1
Con 41 0.4740.06 1.1640.14 0.3340.03 0.89+0.11
ITP B4 1.214+0.33" 0.42+0.04" 0.9840.10" 0.40+0.06"
hUC-MSC £ 0.54+0.057 1.04-0.12% 0.4040.07% 0.7940.10%
F Al 43.539 132.921 241.709 78.249
P fﬁ <20.001 <20.001 <20.001 <<0.001

. 5 Con 4 L%,

* P<<0.05; 5 ITP MBI 4 L 4s

% P<C0.05,
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& &
& & >
& N QO
9 N M
ROR-yl s SR S 55000
Foxp3 = MENEEEE SRS SR 17000
GAPDH = NS SR s 2000

B 6 Western blotting 7R & 2H/N R 5h Bl Il ROR-vt Foxp3 & A & ik
3 itig

ITP J2& M A 5 WL — 2890 . & BIL i R
THRRERG N ZEEL. 5 8O P /N B 8 9
M ZIRTE R RS E RN, FERA N
YNCE NS X N I = IE= 7 NN o O L R S B
RO BN A/ NAR L 2 T AR R B R L A
BiEk . SR EAHE R AR E S,
WG IRIAIT o, X T8 L 2 1TP B,
— P SR TIHE e B3R L e s A SR I6 T S BUE B
FAREI Y, SR, T ERERMMERTE ITP B34
RNl S R R REE A S

hUC-MSC J& T Z 88 T 41 il Ja wg, H 4% & i 3
B . 210 A L S e BETR T DR . © R IR T
PEBSR IS T, H @SR Bon, B8
15 5 5 MSC AT 238 TTP /s B G s g i, 42 %85 i /)N
MK, Liang 87K, 4T TTP /N BUSE AL 4 i
HRER IR MSC W] i 5 S B R R H 1 iR M
INR I FERE RS, T hUC-MSC 4 A AAEAE T 842 L
JBF A L2 B 2 D) RE T A0 A, PR ARGE . HRyr e
PELMEWGYE ITP B E T &, RE 55
B, (B7E 2 SFERE VTR P, JRIT R 1 AR IR AU R
Rk 100%, Ho@l B 200, b A H At 2 A
MSC, hUC-MSC &t F 5., & TR, HH5H
AE A T BB R R L IR R BIRYTY ITP 6 H &
B B8 Mk P2 B R S ) RY . Dominici 26U 2
MSC 1 3 Z % bn il . 5 [ Pr 2 M iR J7 B 23 0
—H, B 4B REAE K R ik CDY0, CD73,
CD105, fk#ik CD45, CD34, CD14 1 CD19; g%
RS R B B B R D5 A0 . AT 5k FH B 5
FEHiLAR CD29, CD34, CD45, CD44 K CD90 %t # L
B hUC-MSC F&JF %7€ . 45 R W 40 i CD29,
CD44, CD90 A i 1k, CD34, CD45 ML F ik,
21 O It R 4L g A 25 S R IR LA hUC-MSC B A

BB A AL R A A BE T s X SR EE IR FF A MSC (1)
Y TERRIE

VAR, Bl X MSC W58 AN RR A, Hf
PEMNHIAVE A B 22 Z B ATz 56, 1TP & —
ey DL B BB S PR . R, 42 B hUC-MSC
J& . AR ITP /ANRELR, F9F hUC-MSC Xf
ITP /NREGFE W, 450 B, 5 Con A L5, ITP
D 20 /N B D Sl A R TR SR R PIOIR SO A R
HEE R, B PLT B BEAL(P<<0.05), #RHL
I E Tl . 42 hUC-MSC S5 . /N BURS MO
HEEARNE, BETSH hUCMSC 5, PLT &
Wi b, FE55 3. 5. 7 RIS B35 T ITP BRI (3
P<C0.05), $&78 MSC A 23 ITP /N B A9 i /N i 7K
o BEAR, TTP Y —A 2 AR 2 B 8 A 40 2K
HOER SO 2, (HRE A /IR Y A AN A B
W EEZ  AHIESE R BB S S DL E
% 40 0 3 263 804 R WoR . hUC-MSC 41 7= M 5 4%
AR W& 2 T ITP AL (P <C0.05), FRIKIE
B hUC-MSC # & ITP /N I/ K S

JAE TTP 1 AR HILTHI i A 58 4 B BT L (H A7) 3%
WA, ITP B s 8 Ak PLT & T e
20 328 2 A7 5 B30 AL /N AT I e 8 T A2 R IR
IR, Th R G RGP i 5 B2 M A,
¥4k Th Al gt —4346 K Thl, Th2, Th17 & Treg
SRR RE, Hoh, Th17 5 Treg 2 a) B9 #ii iRk 24
SEAERFHLR B RS I — AN SC R R FE AL
TR R AE SN B I s A5 443 . Th17 w] P=A4: 11-6,
IL-17 S8R S RAE AR F 5 Treg WA A 5 f2 g2
i 52 A2 [ Fa, 23 W 1L-10, TGF-B1 254571 4 4F 40
JEL PR, 3 ek 1 5 00 ) e i 20 2R T 43 1 3R A LA
TG Ak T 200 J6 % FE OG 3 R e 3 DA 552 30 4 92
WY MR Eos. ITP M EES kB RTF
1€ Th17/Treg KM B £, AR5, 5 Con
A, TP AEAYZH /N B 1L-6. 1L-17 ZKF 3
Th&E . 1L-10, TGF-BL /K1 8 2 B AR (¥ P <<0.05),
2 hUC-MSC T #i)a . /M iR 7w 22k 54 3 2
M, $8 Th17/Treg K2 5IFE#E T ITP 1Y
HEJE, T MSC Al gk 3 ITP /N BLUAY o i 2k i S 42,
ROR-vt 1 Foxp3 435l /& Th17. Treg 44k [ 1E 7]
BESEVAEIN T, ERIER Th ) Th17 fl Treg 504k &
EEMNE B D LEE ZLEENMEHRY . Kim
SRS R, MSC 3 3 1) 40 i PR 1 sl 25 ik
AL 38 1 T Foxp3 Fak I8+ T 40 i ) 56 AL
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PR S5 oY R . T2 )7 R AT AL 5 ROR-vt
Ml Foxp3 M ik o 3 H 5 8 1 F 2 /0 By
Thl7/Treg KM, A5, 5 ITP BAIH LEL,
hUC-MSC 41 /b fl ROR-vt # ik & 3 P& K, Foxp3
TR B ETE (B P<<0.05), ##x MSC n] i 1 4
% ROR-vt/Foxp3 MYk, #8735 ITP /N Th17/
Treg & 45 ,

2 Frid . hUC-MSC AT #F PLT Az 5o 7= A
EA% 4 i Ak B i 2, T 40 i B P & ROR-vt/
Foxp3 ik, Wt ITP /NEUE . (HADE 5T 4 1
B, I RTEAE T ROR-vt/Foxp3 1£ ITP Hif{ &
WA, RIS %I MIRANESE , S5
F A AR 52 50 7 1 18] 5 5 9F ROR-vt/Foxp3 1y
VSR (ST

2% 3k

[1]  Bussel J, Cooper N, Boccia R, et al. Immune thrombocyto-
penia[ J]. Expert Rev Hematol, 2021, 14(11): 1013-1025.

(2] skFFH. M/ AE IR R IG T 7 R BT L)]. 4B, 2021,
12(19): 67-68.

[3] Nelson VS, Jolink AC., Amini SN, et al. Platelets in ITP;
victims in charge of their own fate? [J]. Cells, 2021, 10(11); 3235.

[4]  Terrell DR, Neunert CE, Cooper N, ez al. Immune throm-
bocytopenia (ITP): current limitations in patient manage-
ment[ ] ]. Medicina (Kaunas), 2020, 56(12): 667.

(5] BT, TRk, SR, TR T 40084 B & %5 0 it 7 1
JHWZE HE e R AL B FE LT, i K 25 31 4 5 30 97 %
2021, 26(6): 700-706.

[6] W5, AN, A, 5. 8RB B 58 5+ 40
J0 SR 43 A BV B R LI LT . fig )Rk 2 3 e, 2023, 29(1) .
29-32; 36.

[7] Zhang W. Liu X. Zhu Y. et al. Transcriptional and post-
translational regulation of Th17/Treg balance in health and
disease[J]. Eur J Immunol, 2021, 51(9): 2137-2150.

[8] ZhuY. Li X, Wen D, et al. Remote ischemic post-condition-
ing reduces cognitive impairment in rats following suba-rach-
noid hemorrhage: possible involvement in STAT3/STAT5
phosphorylation and Th17/Treg cell homeostasis[ J]. Transl
Stroke Res, 2025, 16(3): 600-611.

[9] Guo NH. Fu X, Zi FM, et al. The potential therapeutic bene-
fit of resveratrol on Th17/Treg imbalance in immune throm-
bocytopenic purpura[ J]. Int Immunopharmacol, 2019, 73.
181-192.

[10] RenY, Ying Q. Chen Y, et al. HLA-DRB5 overexpression pro-
motes platelet reduction in immune thrombocytopenia mice
model by facilitating MHC- [l -mediated antigen presentation
[J]. Acta Haematol, 2025, 148(1): 68-76.

(110 B, RA . KME. RBik ITP /b BB i vy 5 %

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ELI]. v S e i, 2018, 34(12); 1849-1853; 1856.
ZEWTFE . A4 BRI, J5t & S e e L /N A D 2 i /Y IR T E
JELTT. oh 920 i A 2 A8 2021, 29(3) : 983-987.

Viana R, D'Alessio D, Grant L, et al. Psychometric evalua-
tion of ITP life quality index (ILQD in a global survey of pa-
tients with immune thrombocytopenial J]. Adv Ther, 2021,
38(12): 5791-5808.

M AL, SRPHAR. IR T A U 0] S 0 T A i 9 4 IR S g 1 i
ANARIB A RE /D B Th 4 B 7 2 i [T, b il R 2 27 4 (B 2
BHEMO . 2022, 43(4); 563-572.

Liang Z, Zhang G, Gan G, et al. Activation of the HMGBI1-TLR4
pathway impacts the functionality of bone marrow mesenchy-
mal stem cells and disrupts macrophage polarization in im-
mune thrombocytopenia[ J]. Br J Haematol, 2024, 205(4) .
1516-1531.

Wang X. Yin X, Sun W, ez al. Intravenous infusion umbili-
cal cord-derived mesenchymal stem cell in primary immune
thrombocytopenia: a two-year follow-up[]]. Exp Ther Med.
2017, 13(5): 2255-2258.

Wang J, Metheny L. Umbilical cord blood derived cellular
therapy: advances in clinical development[ J]. Front Oncol.
2023, 13 1167266.

Dominici M, Le Blanc K, Mueller I, ez a/. Minimal criteria
for defining multipotent mesenchymal stromal cells. The In-
ternational Society for Cellular Therapy position statement
[J]. Cytotherapy, 2006, 8(4): 315-317.

Marini I, Bakchoul T. Pathophysiology of autoimmune thrombo-
cytopenia: current insight with a focus on thrombopoiesis[ J ].
Hamostaseologie, 2019, 39(3) . 227-237.

Wang J. Hou Y, Mu L, et al. Gut microbiota contributes to the
intestinal and extraintestinal immune homeostasis by balancing
Th17/Treg cells[J]. Int Immunopharmacol, 2024, 143(Pt 3):
113570.

Ahmad Ansari M, Singh PK, Ahmad Dar S. et al. Deregulated
phenotype of autoreactive Th17 and Treg clone cells in Pemphi-
gus vulgaris after in-vitro treatment with desmoglein antigen
(Dsg-3) [J]. Immunobiology, 2023, 228(2): 152340.

THESE, Wil B AR SN TT R S g /I A 2 E A AR /)
Bl Th17/Treg AH K F % 5% I F ROR-vt/Foxp3 ik 15
L)), RGBS I, 2021, 37(6) . 129-133.

Chen W, Cao Y, Zhong Y, et al. The mechanisms of effector Th
cell responses contribute to Treg cell function: new insights into
pathogenesis and therapy of asthmal J]. Front Immunol, 2022,
13: 862866.

Kim SH, Jung J. Cho K], et al. Immunomodulatory effects of
placenta-derived mesenchymal stem cells on T cells by regulation
of Foxp3 expression[ ]]. Int ] Stem Cells, 2018, 11(2);: 196-204.
e, AEE, TR R, S SR gR I INR J7 6 B S e P
#/NE Th17/Treg ¥4 5 Foxps/RORyt B m[]]. HoiE
WA . 2024, 34(8): 709-712; 719.



. 686 - PR 2% 2025, 45(6)

Efficacy study of human umbilical cord blood mesenchymal stem cells on
immune thrombocytopenia mouse
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Affiliated Hospital of Zhengzhou University, Zhengzhou 453001, China; 2. Department of Infectious
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Abstract: The aim of the study was to investigate the effect of human umbilical cord blood mesenchymal stem cell (hUC-MSC)
on immune thrombocytopenia (ITP) mouse model and its regulation on the retinoic acid-related orphan receptor Yt (ROR-Yt)/
forkhead winged helix transcription factor 3 (Foxp3) signaling pathway. Healthy hUC-MSCs were isolated and cultured, the
growth patterns were observed and identified, and the stably-proliferating primary cells were selected for passaging. Thirty
male BALB/c mice were randomly divided into the normal control group (Con group) , the ITP model group and the hUC-MSC
group, with 10 mice in each group. After corresponding treatments, the general condition of the mice was observed. Peripheral
platelet count (PLT) was measured. and serum levels of 11.-6, 11.-17, 11.-10, and TGF-B1 were detected using ELISA. Wright-
Giemsa staining was used to evaluate the pathological changes in mouse bone marrow and to count the megakaryocytes. Western
blotting and RT-qPCR were used to detect protein and mRNA levels of ROR-yt and Foxp3 in mice spleen and peripheral
blood, respectively. The results showed that compared to those of the Con group, the serum IL-6 and I1L.-17 levels, ROR-yz
mRNA and protein expression in spleen and the ROR-yt mRNA and protein expression in peripheral blood were all significantly
higher in the ITP model group (all with P<C0.05), while the PLT, serum IL.-10 and TGF-81 levels, Foxrp3 mRNA and
protein expression in spleen and Foxp3 mRNA and protein expression in peripheral blood were significantly decreased (all with
P<C0.05), along with significantly reduced number of platelet-producing megakaryocytes (P < 0.05). Compared to the ITP
model group, the hUC-MSC group showed significantly lower serum 1L-6 and IL.-17 levels, splenic ROR-yt mRNA and protein
expression and peripheral blood ROR-yt mRNA and protein levels (all with P<C0.05), but significantly higher PLT, serum IL-
10 and TGF-B1 levels, splenic Foxp3 mRNA and protein expression, peripheral blood Foxp3 mRNA and protein expression
(all with P<C0.05), and the elevated number of platelet-producing megakaryocytes (P <C0.05). As a result, hUC-MSC can
promote platelet formation and increase the number of platelet-producing megakaryocyte, which may relief the symptoms of
ITP mice by regulating the expressions of cytokines and the ROR-yt/Foxp3 axis.

Key words: human umbilical cord blood mesenchymal stem cell; immune thrombocytopenia; retinoic acid-related orphan recep-

tor Yt/forkhead winged helix transcription factor 3
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injury, CRISPR/Cas9 gene editing technology was used to construct Gpr84 conditional knockout mice (Gpr84 /"), which
were subsequently hybridized with macrophage-specific Lyz2-Cre mice to generate the macrophage Gpr84 conditional knockout
(cKO) mice. Next. the acute lung injury model was established by a single intratracheal administration of LPS (5 mg/kg) to
the conditional knockout and C57BL/6 wild-type (WT) mice. The mice were divided into 4 groups: the WT-control, the cKO-
control, the WT-LPS, and the cKO-LPS groups, with 6 animals in each group. The cKO mice were identified using PCR
technology. H-E staining was employed to examine the pathological changes in lung tissue. The ratio of wet weight/dry weight
(W/D) was measured in lung tissue, and qRT-PCR was utilized to quantify the expression of inflammatory factors, nuclear
factor erythroid 2-related factor 2 (Nrf2), and heme oxygenase 1 (Hmox1) in lung tissue. ELISA was used to determine the
levels of IL-18, IL.-6, and MCP-1 in mouse serum. and immunohistochemistry was performed to detect the protein level of
Nrf2 in lung tissue. The results showed that the macrophage Gpr84 knockout mice were successfully constructed, and the
function of GPR84 in acute lung injury was studied. Compared to the control group. the LPS group exhibited significant inflam-
matory cell infiltration and alveolar collapse, increased lung injury scores, elevated lung W/D ratio, and increased expression of
inflammatory factors in lung tissue and serum. However. compared to the WT-LPS group. the cKO-LPS group showed
reduced pulmonary inflammatory cell infiltration, decreased lung injury scores, and significantly reduced expression of
inflammatory factors in lung tissue and serum. In addition, the expressions of Nrf2 and Hmox1, which have antioxidant func-
tions, significantly increased. This study suggests that the specific knockout of the Gpr84 gene in macrophages can significantly
alleviate LPS-induced lung inflammation and enhance the resistance to oxidative stress, indicating that GPR84 may serve as a
potential target for the treatment of acute lung injury.

Key words: macrophage; G protein-coupled receptor 84; acute lung injury;inflammation; gene knockout





