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W - I RHT

JUs bt J¢ e E P /R 98 /0 hE TL-37 . VEGFA.,
TGF-B1 M4k KI5 T & i A e P o8

Ak EER FH M HER

(1. 7T A B HRER T P BT )LARAL, FALHRER 056001 ;
2.7 AL G HRIR T AE Fegm B IR AEAE, FTARHRER 056001)

[(HE] BM ST 2£-37 (interleukin-37, 1L-37) . ME N EAK K F A (vascular endothelial growth
factor, VEGFA) . H b= K K F-B1 (transforming growth factor-B1, TGF-B1) £ JLEE JF & e 58 P 1L /N A o 20 i
(primary immune thrombocytopenia, ITP) 8 JLHIYFRIAFILS TAEMIGAE DG ik B IO b 48 IR v
D EEFETF 20204F 1 —20224F 4 YA R 45 G 1TP B ILA ITPZH, 1 30 11 [ g A L A (e R ZH .
TE I LB ITP 20 B8 LG T7 i )T R fd e i) IR 4 JL# 1) IL-37. VEGFA. TGF-B1 mRNA /KF, DL K 3835 ¥ T 40 i
(regulatoryT cell, Treg) FUHBITET 400 17 (helper T cell 17, Th17) BYKFE2E 5, 437 1L-37. VEGFA. TGF-BI1
mRNA ZKF-5 Treg, Th17 & Treg/Th17 AUMIeNE. Z58R  1TPAEILIGIFHIG 1L-37 mRNA & Th17 7K T X
84, VEGFA. TGF-B1 mRNA & Treg, Treg/Th17 KPR FHERFEXS AL (P<0.05); HSIRITRILLES, JRIT)51TP
ZH 8 JLIL-37 mRNA ., Th17 /KF FKE, VEGFA. TGF-B1 mRNA K Treg. Treg/Th17 /KF Tt (P<0.05), #1314y
Mras i R, ITP AL JLIAJT IR IL-37 mRNA . TGF-B1 mRNA 7K 5 Treg, Treg/Th17 2 . F FAI5E (P<0.05),
5 Th17 2 W FAHE (P<0.05); JAYTHT/G VEGFA mRNA 7/KF- 5 Treg. Treg/Th17 5 & FAHE (P<0.05), 5
Th17 2 W EFRAE (P<0.05). Z5iE 1L-37. VEGFA. TGF-B17EJLEE ITP hfE(E S H 21k, H 5 Treg/Th17 L)
KA IR, HEMIL-37. VEGFA. TGF-BLSF4UMI R F I fie S SEmn kA SRR, sl s EYT L ITP
1Y EE B A [HEHRILRIZE, 2023, 25 (11): 1131-1136]
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Expression of interleukin-37, vascular endothelial growth factor A, and transforming
growth factor-f1 and their correlation with T cells in children with primary immune
thrombocytopenia
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Abstract: Objective To investigate the expression of interleukin-37 (IL-37), vascular endothelial growth factor A
(VEGFA), and transforming growth factor-pf1 (TGF-f1) in children with primary immune thrombocytopenia (ITP) and
their correlation with T cells. Methods A retrospective analysis was conducted on 45 children with ITP (ITP group)
who were admitted to Handan Central Hospital from January 2020 to April 2022, and 30 healthy children who underwent
physical examination during the same period were included as the healthy control group. The mRNA expression levels of
IL-37, VEGFA, and TGF-B1 and the levels of regulatory T cells (Treg) and helper T cells 17 (Th17) were measured
before and after treatment, and the correlation between the mRNA expression levels of IL-37, VEGFA, and TGF-$1 and
the levels of Treg, Th17, and Treg/Th17 ratio were analyzed. Results Compared with the healthy control group, the ITP
group had a significantly higher mRNA expression level of IL-37 and a significantly higher level of Th17 before and
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after treatment, as well as significantly lower mRNA expression levels of VEGFA and TGF-f1 and significantly lower
levels of Treg and Treg/Th17 ratio (P<0.05). After treatment, the ITP group had significant reductions in the mRNA
expression level of IL-37 and the level of Th17 and significant increases in the mRNA expression levels of VEGFA and
TGF-B1 and the levels of Treg and Treg/Th17 ratio (P<0.05). Correlation analysis showed that in the ITP group, the
mRNA expression levels of IL-37 and TGF-f1 were negatively correlated with the levels of Treg and Treg/Th17 ratio
(P<0.05) and were positively correlated with the level of Th17 (P<0.05) before and after treatment; the mRNA
expression level of VEGFA was positively correlated with the levels of Treg and Treg/Th17 ratio (P<0.05) and was
negatively correlated with the Th17 level (P<0.05) before and after treatment. Conclusions Abnormal expression
levels of IL-37, VEGFA, and TGF-B1 may be observed in children with ITP, which is significantly associated with the
imbalance of Treg/Th17 ratio. It is speculated that the cytokines such as IL-37, VEGFA, and TGF-B1 may be involved in
the development and progression of ITP or may become important potential targets for the treatment of children with ITP.
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Ji % A RE A AL /N MR sk 2D RE (primary immune
thrombocytopenia, ITP) J2&—Filfi REL A5 UL A g2
RAFPE L PR, AT RBURENE . Bk S
FREET L, "™ 2 X £ ) A i 2 A U
WA RERN], TP AEJLE I P 0 B v
PRIk 70%, TR _EE S ITP UL Rip i Y 2
JREAZ SR TTP, 05 B S el il 50 AT R VA
57, BUEEE, XL B0 il B i ™ 5
M) 220 PR, BRUBRARTT S LB ITP & AR AH G R 40
W BAEEE L, JARNR-37
(interleukin-37, 1L-37) J& H S S e M v 98 0E I
I K SE R AP R IRIM ], (HHIE 2 5 1TP ¥
o 0 A R S BRI N R A KR
(vascular endothelial growth factor, VEGF) A AJ 3 o
SR R MR AR L A N B A S S RS
S B B AR T A, N A A A
PR HE AT R N S . B A K T
(transforming growth factor, TGF) -B1 & AP &
W Z I TCF-B, TEMLIA G Y b 14 55 B 24
' BFFERMT, MRS DR ARG T 20 L]
WA, GiETE TR (regulatory T cell, Treg) /
HBIYE T 400 17 (helper T cell 17, Th17), 214 1k
ITP J B M EEEENER 7o SR, H A 4 JCA G 1TP

Interleukin-37; Vascular endothelial growth factor A;

HJLIL-37. VEGFA, TGF-B1 iRk IEN M 5T
YN AR SCHEDT IR AE . ST UL, ARBFFEXT 45 4]
ITP & LAY ETE B9 1L-37. VEGFA ., TGF-B1 /K
5 Treg. Thl7&Treg/Th177J(”ﬁﬁ"}‘mj%, A IL-
37. VEGFA., TGF-B1 /KX ITP L& K 5 iA77
ISENE , FFAT AR SCALS . PRIE QT o

1 ARSI

1.1 HRIFHK

BE IO b 45 S 3R T rp ey BE BE 2020 4 1 —
2022 4E 4 AWGAR 45 ) ITP LW ITP A . 94 AbR
#E: (D) FFAJLEITP AW ™ (2) 4
% 1~13 %5 (3) #MIUGEw; (4) BILIE AN
IEFAGRES . HERRARME: (D IHERZEER
SEEH; (2) AR MmMEERLESE; (3) FIF™
. BEEEMSEAEE; (4) A5
g (5) BT ERS B, OB A5
HATHE; (6) AIFEH A RIS E; (7) 4k
KM I IR IE A E A o 3 B3O e B A A ) L 2
30 FIVE M EEXT REZH . PRALLEEAAERS | (R E 4
B R ZE RIS EE L (P>0.05), ITP4]
AL i /N AR T IR T (R X R4 (P<0.05)
W1,

F1 FMA—RABLLR

. " A [0(%)] (LN iR FER [n(%)] /MR8
205 k3 - > o o
>6 % <64 (& + 5, kg/m?) 5 4 & s, x 10”/L)
AR X REZH 30 16(53) 14(47) 19+3 17(57) 13(43) 255+75
ITP2H 45 27(60) 18(40) 20+3 25(56) 20(44) 216
Uy H 0.327 1.684 0.009 20.971
P{H 0.567 0.096 0.924 <0.001

e (ITP] J5UR Sl i/ VIR DA -
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1.2 BITAESHARE # 20 WL CD3-PC 55 20 L. CD8-FITC HA4LIR 5 15

% RN FIEREE 145 25 mT g R A AN RSO
FEA IR BT PR I 2, R 58 FH 25 2 5k FH Ik Je i ik
1770 ITPAHRBILHS TR R CREER 25
Bty AR A F L, B [ 2 #E
H20203398) Ff, 1.0~1.5mg/kg, 3¥K/d, ZIfi/)h
Mrit%cka KT 100 x 1071 1~2 )5, B,
MR8 S PRl ARG TG LA I Tk i . Bosk gy &5
XHIEIRTT o

10 mg,

RAAE R IRZE L (PRI ) AIITP 2 8 L
IR PR JE RN 25 ) R KL 4 mL, T ER 4
Pt

1.3 IL-37. VEGFA. TGF-g1 mRNA il

I TRIzol 35 (#H &35 14 A 2€ [ Invitrogen
oA BN M R RNA, 45 08 5 5 SR &
UL AT HET T cDNA BI5GB, AR5 Hi RS 2O B
PCR 0 & W0 47 4% B 09 58 B 52 i 28O 8
i, R &I A KGE TaKaRa A Al o Fe i i 26
g PCRAY (3EE ABIZAH]) XFI1L-37, VEGFA .,
TGF-B1 mRNA #EATIE , IFRH 272k HaAH 1L-
37. VEGFA., TGF-B1 mRNA /K,

1.4 Treg5Th17#&

VEHUFZ N8R I 100 WL, FIA 2.5 wL Foxp3-
APC. 20 pL CD25-FITC 5 20 pl. CD4-FITC . 5o
boik (BBD) JFEAIIST, A 2 mL 21 4 i 24 i
WOHIRA45), 1500 r/min B0 5 min J5 55 2
THW, 500 I PBS B AN, A =X 40 Y
XF Treg ¥ AT R A E o 53 H100 wL R AT
HE I H] RPMI 1640 B 32 AT R PR RS, FHIMA
P 2 L, BCEAE 37T CAKB R T EIRME 5 h;

JEIA, A 2 mLZL40 M 24 f IR 53950, B
PLEHEL, 10 000 t/min, 5 minJ57E FEH
P 250 nL AR 5, MR TIF & . YRk
B, PR SRR L ZIE WO 100 wL PE# 22 b
W, fN20 w LIL-17A-PE ATIR G195, FRRGER,
e 0 5 min 5 PR SR B IS BOT A 500 wL
PBS H A, AU Al B AT Th7 & i i AT
B4 E . Foxp3-APC. CD25-FITC, CD4-FITC.
CD3-PC. CDS-FITC 5 IL-17A-PE ¥4, MHEE &
411 e % it =2 2 A A S5 X4 F 2€ [E] Becton Dickinson
NS
1.5 FitESH

16 T SPSS 24.0 7 £ e I 24 T80 43 B Ak
B, I EBRILIE bR (x+s) Fom, 4
P FE R X e 4G 06 21 18] FE B8R AR AR 146
5o THECRRIIBIRTE 0t (%) Fow, g
K R . AHOCHE /3T R Pearson K45, rft3R
PR ZREL, EBRACRA O BRE . K5k iR
a=0.05,

2 #R

21 WZIL-37. VEGFA. TGF-B1 mRNAKF

ITP 20 8 JLIG YT A 5 11L-37 mRNA 7K = T fid
FEXTIEZH (P<0.001), VEGFA 2 TGF-B1 mRNA 7K
AR TR BRZH (P<0.001), ITP4HEILIGIT)E
IL-37 mRNA KPR FiR97 AT (P<0.001), VEGFA
& TGF-B1 mRNA /K F & FIG 97 /i (P<0.001) .

W2,

k2 WHHIL-37. VEGFA, TGF-B1 mRNAKTELLE (x+s)
. IL-37 mRNA VEGFA mRNA TGF-B1 mRNA
; WITE T i P W Wirn i P R re i P
1.04 + 2.80 + 247 +
i HE 4] _ _ _
BEREXTRAL 30 0.08 0.31 0.21
207+ 131+ 127+ 216+ 095+ 158+
ITP 4 45 * * 27408 <0.001 * * 26889 <0.001 * = 27000 <0.001
015 011 0.13 0.18 0.07 0.14
HH 34435 11551 31253 12.893 45071 22.047
Pl <0.001  <0.001 <0.001  <0.001 <0.001  <0.001

TE: [ITP] U SREEI/MIRAE ; [1L-37] FAIIEANZR-37; [VEGFA] M NEARKET A; [TCF-B1] HAL A RKFT-B1.

2.2 &FFHIE Treg. Th17 & Treg/Th17 /K EEL %
ITP 21 8 LAY AT Th17 K- F g X B2

(P<0.001), Treg. Treg/Th17 7K A% T it BE X R 41

(P<0.001) ., ITP#H £ JLIGYT 5 Th17 KR FIRY7
A (P<0.001), Treg. Tregﬁh177qug?7ﬁﬁﬁﬁ
(P<0.001)., WL#3.
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R3 BFEIETreg. Th17 % Treg/Th17 K FELEE  (x+s)

y Treg (%) Th17 (%) Treg/Th17
wH B S ——
WITHT RIYlE o PE O RIYET WA odE PE IRYTET RIYE o P
fREEXTHRA 30 7.6+22 - 0.6+0.1 - 13.5+2.8 -
ITP4H 45 29x05 53+14 11314 <0.001 23+05 1.1+04 12446 <0.001 13+04 53+19 13.414 <0.001
HE 14.131  5.720 16989 6513 28.140  14.909
PE <0.001  <0.001 <0.001  <0.001 <0.001  <0.001

TE: [P ] U SV /MBI E 3 [Treg] JATTPETHAM; [Th17] MBIPET 417,

2.3 IL-37. VEGFA. TGF-B1 mRNA 7k 5  Th17 2B EHHE (P<0.05), 5Thl7 58 FH

Treg. Th17. Treg/Th17 B#B %1%

fatFEXT B2 1 11-37. VEGFA. TGF-B1 mRNA
JKF- 15 Treg, Thl17. Treg/Th17 LA (P>0.05)
ITP 2 8 LIRYT RS 1L-37 mRNA K5 Treg . Treg/

X (P<0.05); ITPALEJLIBITHIS VEGFA, TGF-B
1 mRNA 7KF 5 Treg K Treg/Th17 34 5 i 2% 1F 41 56
(P<0.05), S5 Th17 2B EFHRMEL (P<0.05), W%
4~5,

R4 EEXEBAIL-37. VEGFA, TGF-1 mRNAKES Treg. Th17 & Treg/Th17 B8 547
Treg Th17 Treg/Th17
i H
rH PH rH PIH rH PIH
11.-37 mRNA -0.086 0.561 0.094 0.532 -0.125 0.493
VEGFA mRNA 0.113 0.512 -0.078 0.596 0.147 0.436
TGF-B1 mRNA 0.095 0.528 -0.080 0.581 0.138 0.452

e [1-37] AU ZR-37; [VEGFA] MAFNEAERET A; [TCF-B1] FALERKFT-B1; [Treg] WTPETAN [Th17] HBIHET

417,

%5 ITPZAIL-37. VEGFA. TGF-p1 mRNAKF S Treg. Th17 & Treg/Th17 B4 5 47
5iH Treg Th17 Treg/Th17
8 P{E rfE P{E r{H PE
JAYF I IL-37 mRNA -0.827 <0.001 0.749 <0.001 -0.882 <0.001
1677 )5 IL-37 mRNA -0.452 <0.001 0.404 <0.001 -0.529 <0.001
JAYT T VEGFA mRNA 0.761 <0.001 -0.686 <0.001 0.821 <0.001
iA97 )5 VEGFA mRNA 0.417 0.006 -0.383 0.027 0.534 <0.001
JRIT R TGF-B1 mRNA 0.751 <0.001 —0.845 <0.001 0.873 <0.001
16775 TGF-B1 mRNA 0.392 0.016 -0.439 <0.001 0.514 <0.001

e [ITP] J5& S o il /MR A 5 [T-37] (404 % -37;
[Treg] JEFTPETHIML; [Th17] HBHMETAIML17.

3 iTig

JLEE TP 2 LA F & H 1 B afin /AR SR 245
Ry S ERRAE G JLBRE UL PR, R R
HEFZEMBURHEE, BT RIG T LA
FRUSRIRIT TR M, JIrn 3, —Hm
Ja B4y (RS R Y, 20%~25% 1 1TP (&L
S JRAIENEITP, AEAE—E W R IIUXURS: , AT XT
BBL B A A e SR g b o R R, R
K2 5 1TP M &bl A ¢, HEWNAERN,

[VEGFA] I N E KT~ A; [TGF-B1] oAb B KK -B1;

Treg 5 Th17 K H 4306 i 240 it 1 2 AL AR N 658 57
WORETE ITP KA R R R EZAEA ™, M HAT
XF T ITP s LA M R 7K1 78 A s ALl 2 TG Bl e
w, R KREIGIRBFM RS, LB H IR
RIZIRIZPIR T 53 148 FHEAR .

AWFFE P ITP 41 8 LG YT HTJS 1L-37 mRNA K
Th17 K20 & TR AT HEZH, VEGFA. TGF-
B1 mRNA J% Treg. Treg/Th17 7K -0 WAL T i 3
XTHRZH s H5RIrarbbas, JRY7 e 1TP 4l L IL-
37 mRNA J Th17 /K F-BH g T B¢, VEGFA. TGF-B1
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mRNA % Treg. Treg/Th17 /KA EFF, /R 1L-
37 FERTEITP L S8 T+, 1 VEGFA . TGF-B
1 RIXTEITP L 5 i, 1L-37. VEGFA J
TGF-B1 Al B &L X Treg. Th17 & Treg/Th17 #4714
¥, #HMZ5ILEITP W AK€, 1L-37 & —Fh
B ILMBTR AL . BREESE 1 R g R R,
IL-37 7 ITP 8 3% h S 2235, mI Rg @ L 985 LA
() AR AE e S F ok 2 5 e I R AR 5 R .
Oshorne Z& " 5T B 7n , TL-37 B 3235 ml 14 T 41
HiE AL 53958 . Geindreau 25 " #5 1Y, VEGF n] il
Ik A AR AR PRI ) 2 34 P R A0 L ) 2 R
FR BN EBEE, FEM S5 SRR R R
PE RN (I . VEGFA J& VEGF G EZ N A,
TE12 PE ITP J LT 40 LR A vh Rk K7 B R R R,
A ER B AT RENE BCA TP 2 W K 15 PFAh G A P
B TCF-B1 XA B & & AR . 4EHF
G JRE TR 32 FIAAR P T A5 S 115 G928 5 I 1 454 T
HhRCHEE Y SR A REY, TCF-B
Vil it SHUi MRS G, AT DAk S e T 40
JL B 38 5 S TG AL, 51 Treg 28 310 21 6 A1
TSR A S 2R L, ARG 32 T
037 N

ARAFFA TSR BoR, ITPALEILIRYTY
Al TL-37 mRNA 7K 5 Treg, Treg/Th17 355 i 3%
TR, 45 Th17 52 B EADE; ITPAEILIAYT
HiJ5 VEGFA. TGF-B1 mRNA /K F 5 Treg, Treg/
Th17 ¥ 5 1 3 EAROC, 35 Th17 52 53 R 6.
#E—JPIES2 1L-37. VEGFA K TGF-B1 3235 K F
5 Treg, Th17, Treg/Th17 f#7E W B OCHL, XAl fE
2 3 B ITP 8 LR PN Treg/Th17 B 451 2% 465 Y o %52 (4]
£, IL-37. VEGFA X TGF-B1 #4211 FRIAYT ITP i
LB TEAERE S o ARG & S oL A GBI 5T
TEAEREA R /D | REA X AR F MRS s o, Ay
T 3 2 22 O KRR AR A 58 X AR ST 45 e VR i —
HARE

zg b rak, IL-37. VEGFA. TGF-B1 7E JL#
ITP HETE S H 26ik, H 5 Treg/Th17 LUK A AT B
WXZF, HEMIIL-37. VEGFA. TGF-B1 2540 T
ARES 5 ITP MR LR, S0 Bk iRYT JLE ITP
1) T AR AT

P AR EEY: AR ERRA ST,
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