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IRZA IS

HWE B/ R T A7/ T 40 (Th17/Treg) A1
KA R F R A AL TR AT R R AL e, ik ik
£ 50 7 HT 2 A A 30 0 IE R 2 10 00 L T AR AR,
ELISA 05 I3 1 A 2623 (1L-23) KA R -2 Z 4 (1L-
2R) BYHRBE 5 FH A0 MR8 B R (CBA) TS 1L ¥ H 1 A
F6(IL-6) K AN ZE-10(TL-10) ¥ & TR B 10 4] T /i
WHZEIAFN 6 ) 1E & 72 300 19 iy 25 % i S 2 20 itk A7 S I 5O
PCR(QPCR) B g2 2l Ak i o it — 25 S iFAH 3G 40 it P57 1) 3
KEA., BR TRETZ2 O b IL-10  IL2R | IL-23 |
IL-6 HI¥ 4 B T IE #2200 (P <0.05) , QPCR 45 B R 5
IEF AL, TR T A8 iR 2 S IL-23 mRNA %
IREF TG (P >0.05) , 1 B 1 22 30 B 49 K gt
JEH IL-10 mRNA WRBACHE T IEH 2210, 2 5 A5t
B X (P<0.05),IL-2R mRNA £ T 13 22 43 s 26k T 1t s
FRRRKFETERRE, ZRERITHE (P <
0.05) , HEE S H W oR , TL-10 75 T9 R 20 16 48 K s
JER W REHRTEFERE, ZRAESKIT¥E X (P <
0.05) ,IL2R J 1L-23 75T B AG 4% o i 235 &1 1 15 7 22
0, 25 H G EE (P <0.05) 1M P4 F 1023 K
IL2R MRIXEREHITFEL(P>0.05), it HIEW
ZEIAAAHE , IL-10 \IL-23 M IL-2R B B 7K AR TR B 22 40
PIFEE R X R 22 Bl R85 Th17/Treg 40 M8 T 3 K i
K H7R Th17/ Treg Sefie SR A AT B AH OC 241 it X 5 028 7 g
Z 5T PR EmRiT R,

KR TIRHT ; Th17/Treg; IL-10;1L-23 ; IL2R
RESES R714.254
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FRRELAIA R A SO, IF o iR LA KOk B S it
Fe LR S I AR 0 2 R R 2 G A i 3
W25, G55 A, T 410 1/T 4000 2 (T
helper 1/T helper 2, Th1/Th2 ) 75 4 +:5 1E % (T YR 3
TR, 5 —XARBhYE T 400, T 408 17/ 95
UM (T helper 17/tegulatory cells, Th17/Treg) FE4E+S
BB G i 22 vh K 4 B WA B Th17/
Treg M7 2 5 7 W 9 19 & AL, H A 3R-23
(interleukin-23,1L-23 ) /£ R {2 & P 40 fg N+ ke
Th17 HHERIEORTE , T/ & -10 (interleukin-10, TL-
10) VE 4 5 P 4R ML A 5, AT i Treg 40 A 53 W5 3
TR Treg AIMIAYEE , AN K2 Z 4K (interleu-
kin-2 recepter, IL-2R) ERHEANE2 (interleukin-2
IL-2) (52 AR, 78 ¥ B 01 58 2 AR g R i 22 S 3
IR RS S i I R T T AR I BN
Wi R 2 HR Th17/Treg A5 40 B R 1 1) % 3k |, it —
AR GEHAE T H A 9 A AL R A O
S BT AR A T 25 S ARGk DU SR R AT I AR )
PRy, R TR A B RIS W A 1 S
X

1 MRS HS

1.1 MRIF WEEZRER RS 8=
B 2020 4E 10 H—2022 4E3 H {F: B /1% 22 1 80 il
Hodr 50 PR RTINZE 40,30 BIE #2210 A 2 5
RBE Y R e ey R A IR I 34 % B A TR
B, FIRETHI LA bR BE IR S R CIA - B
SV 9 WRFEM XTI ETHIAI2 I, BN AT 4R 20 55
B T =18. 67 kPa A1 (3R 75Kk =12 kPa, fF
JREH =0.3 g/24 h, s{FEHLIR 8 A PHYE, ok s JoE
FIRABA IR ST Al —Z00 35« it /IR 982 I/l
<100 x 10°/L) ; F T fe i & (e A Wi K10 1F %
2 f5LL 1) 5 B oh e (M ILEF KSR T)0. 11 mg/
L A IEH AR 2 5 LA Bk g 37 & A v i el 22 2R
GeRErt e SRS HEERARUE SRR i/ AR D AT
R PR (OB AN ) IR A BT 9 BUE U
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s IR T S B AH O 2 ), AR LR R B R 56
— R BE B 2 51 2 W A dl o (it . P2020-12-
22),

1.2 #RAWESLHE O miFmAnRESL
RS MG IR K I 3 ml, =i 250 (3 000 v/
min, 15 min) R EVEW, 50325 & T - 80 C VKA4H
HRAERERE @ FH T G0 5 AL AR AS I 1) Jifs 48 % it i
HAVIARAS SR AL 5 A 38 A Hf DA 285 B4R T 1 R
I emx1 em x 1 em K/ANHEEA 2L FH PBS 2% il 22
PERBRINTE G H 10% B B W 18 72 24 h J5 A s
HRORAEA F s A0 UG 35060 0 5 e R e s g
P2, R AR A4 FH . @ T SEAf 2% PCR
(QPCR ) 6 I f14 1 255 % i B 21 2 1) s A R 4 5 Ak
B AR PR AR A e B 2 20 PBS 2 v R 2
BRIMLTE 1290 5 A5ARFLR) RNAlater J§H ,4 C a7k,
R E 80 CUKFHIRAT# H .

1.3 R PRI SR e W R (ELISA) 50 & W A
R&D system 22 A ; 4 f i K6 7 B RK (CBA) Thl/
Th2/Th17 4 R0 G0 T 26 [ BD 2 Al s Hrikit
H 3 GeneTex 23w, 525 W F . 1L-23 ( GTX85496) ,
IL2R( GTX60792) , IL-10 ( GTX632359 ) ; RNA P i
PRGN & A TIANGEN A 7 ; 4141 RNAFixer fif
PR F A S A g R A BR A &) 51t
WA TAY TG RA RIS, 3 A% A,

1.4 ELISA 3% {EgkfT ELISA SZEGHT, #5 1f v5 FE
AEAVK TR, WIETR 55 IL2R . ZE R AL
100 pl /) RD1-1 # B, prifefL b inA 50 ul By F5R
HESH, SZER LI A 50 wl B9 I 7 REAS , 1 4 £L A
200 pl 1Y IL2R 569, IRS)E =BT E 3 h, AL
JIA 350 Wl PYPESME, PR 4 IR, B Ja — IR PE TR 5T
B T8 A WUEIE W, I K AE T, Bl i
Jn200 wl 45 A AC 4 0 6, = T R O Ak 20
min, BFL PRI 50 Wl LR, IREH2, 10-
23 FERFFLHE AN 100 wl /9 RD1-22 5 B, brifEfL
JIA 100 wl FRfE S, SIS FLIMA 100 wl B I 35 A
A EWEShE FWE 2 by BFLFIA 350 wl AY
PRI, Ve 4 WK, e Ja — IR VR S8 U 56 4 fEl ok
VW, I TR AT, BEALTP A 200 wl $2 i AT
W R AR, SRR ERb2 h, EESE =40
B BALINA 200 pl 59 1L-23 4559, 155 18N
JEIEE 30 min, EFLIIA 50 wl B IR, RS
5] BEhRAY b ST 2000 A WO R AR bR v LT AR
HEM 2 MR ARAE I LT 5B~ AL I vk FE 1A
1.5 ekt F A ( cell microsphere array,

CBA) fil# Th1/Th2/Th17 40 F FHRfE i, W
i FRUA T 45 45 L g BL 1, ] £ Th1/Th2/Th17 24 ff
PR AR OR TR B, B kIR &) )5, B AL 50
AR ER TR B, BRI A 50 wl 9 Thl/Th2/
Th17 PE {55 bric % EHUARIFIR S, BE A 50
wl AH W B9 Thl/Th2/Th17 4 5l R bR 5 A B,
F 50 pl FRREI G, 7EEIREEIEE 3 h 5 &E
JIA 1 ml B3 ,3 000 t/min B0 S min, F FIEHK
JE A 300 wl YRR, 54T B ok, i i =X
YU AT A AR RS 0 SR B £ , FH CBA %
FHARAE A sz il br o ih 26, a4 b i it £k A 35
WA S A R T

1.6 QPCR HU$FET RNAlater ¥ H i i 45 B i
L, FeAg 4% R S 4120 RNA PR3 B0 £ it
B SR 21 RNA JFE RNA MR BEFIA0RE ;4%
PR S0 3™ A8 40 D RNA i35 585 i eD-
NA,SIHIFSILF 1, PCR MK ZR A 20 wl, [
%A% 95 °C,30 5,95°C,5 5,60 C,34 s,40 MG,
[P AR AU 8 A AL, SR 2 7% 5 1L-10
1L-23 \IL-2R WERIETKF- e Co (B A TG B (E

®1 AREFRASSIYFS

HH FIMFSI(5"-3")

IL-10 F:GTTGTTAAAGGAGTCCTTGCTG
R:TTCACAGGGAAGAAATCGAT

IL-23 F: TTATGAGAAGCTGCTAGGATCG
R:GAAGGATTTTGAAGCGGAGAAG

IL2R F:TGTTGAACTGTGAATGCAAGAG

R:TTTCTGTTCTTCAGGTTGAGGT
F: TTCACCACCATGGAGAAGGC
R:GGCATGGACTGTGGTCATGA

GADPH

1.7 RBAN FHAEYRECET 60 CHEFEE R
30 ~60 min, MM KUK HBA —HF 28 T (1T M4
10 min, £ BEW W (e BEBA B 5 21K 100% ,95% |
80% 70% ) ¥Z#94% 2 min, /KPE 5 min, PBS ¥ 3 ¥K,5

YA 30 min, PBS ¥ 3 ;U] iR A pH 6.0 f9#T
BETRANZE M, FE R BB K 4 min ZEWRIE S, L
ARG HIE SR, EE 2 W, PBS Uk 3 Wk, 1IFIm
537 CEM 1 h, BREA LM, —Prik ByTikul
WP AR (TL-10 4% 1 = 500 Fi B, IL2R 4418 1
: 500 FiBETL-23 #5208 5 we/ml HEATAR ) | BH X}
WK ] PBS OB —1,4 Cadak, xRl N A 2 213%
INFRBELF 09 — 41,37 CHEFE 30 min, PBS ¥ 3 IX,5
min/¥X, F DAB-H,0, {4 10 min; 4558 5] % i A
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Bt s B B TR 7 S5 e o DA RSE H BB (B bl
ORIV hy BH A 4 B, A 40 5 03 s A v 19 FH 4 40
Peta sk BT 5 H o AT PEAE 5 R Image J #5417
SRR AT

1.8 SEit=4IE N H SPSS 26. 0 AT ST
AR, BRGSO AT IE AR R A
WRIF A LS, W LL x + s BOTE AT R, I
H B Z ST REAS ¢ A B0 AT He 3R, ) B 22
FIBE T 25550 s W F R PR AT S IE A A, %
FOR o RLAY 2 is AR S RO 30 S g it 2 O ik AT
M, P <0.05 AEFAFIFRE L,

2 #R

2.1 WARPA—MIGKRTRALER  XT AR
(R 20 28 1A HEA T AR 0% A 5T 1 95 %X (body mass in-
dex, BMI) | ZZ W fA i i g K o &2 8] IS4 %
ok R BB L AR U | Apagar P43 BEMLIR IR
FEAEIRGE B #HTTaIT, Wk 2,

2.2 WAIMF IL-23 . 1L-10 . IL-6 . IL-2R FixKF
EbB  1L-23 \11-6 | IL-10 255 0 508 Bk i s o
AR R AT R L b 1L-23 (1L-6 | IL-10
MR = TIEH 22 04, iz HAES B 10 2 - B4
Je U KK, A2 5H G F 3, 2R W% 3,
IL-2R &5 5 09 5085 78 B B s Hob IE 24045, T A
HI2H Jy (700.37 +212.85) pg/ml, iE % ZIHH N
(360. 58 +127. 03 ) pg/ml, F i iy 1 H 3 1t 35 P 10-

2R MWK B FIER 204, 2R A G L (1 =
6.250,P =0.001),

2.3 TWHEPREHLAF IL-10,IL-23,IL-2R mRNA
HIRIE FEFHETHA RS S IL-10 FIKKIE
WA R, ZRAGITFE (P <0.05);
MM IL2R 7EFIR AT IR S b Rk Fh i, 2 7
G 2¢E X (P <0.05) ;1L-23 1519 B 20 i 4%
HAPRIBEIR, ZR LR ITFE L (P >0.05),
JLE 1A -1C,

2.4 THABEALA D IL-10,IL-23 . IL-2R mRNA
RIFRIE  EFRATAR AL 1L-10 FRIKEIE
WAV RN, ZRAGITFE (P <0.05);
1M IL-2R ZE TR AT A R S 2Urh Rk e, 2 5%
G245 X (P <0.05) ; 1L-23 167 B {20 1A 4%
AP RIBREAR, ZR RHE I FE L (P >0.05),
WL 1D -1F,

2.5 IL-10 IL-23 IL-2R ZERAEHHIRIE  1L-10
TEAE A ANG R b R b TR T 2210, E i
WS BB IR T A, Z R A g2 L (¢
= -3.134,P =0.014) ., 1L-23 7EFJR BT 1 8 % 4
FBPRESTEFRZOH, 2585 #E L (1=
3.217,P =0.008) ; IL-2R 7£FJifl B f 3 i 8 v 5%
N TIEEAEH, ZRAGHE L (1 =3.421,P
=0.003), WK 2,

2.6 IL-10 IL-23 IL-2R 7ZEWEHREIRIE  1L-10
TE I H A AW b 0k 5 T AT 4 22 10 i i

®2 WHAZAGKRSHER (v 2s)

Eistuy R LIECEE EH AN ¢ fH P1iH
n 50 30

FEW(Z) 31.38 +5.10 30.60 £2.63 0.90 >0.05
BMI(kg/m?) 29.90 £4.11 27.69 £3.38 2.48 <0.05
ZE SR T 5 (kg) 14.30 6. 10 15.48 £4.17 -0.94 >0.05
W & (kPa) 21.85+2.93 15.71 £1.43 12.55 <0.01
&Pk (kPa) 14.38 £1.78 10.20 £1.29 11.17 <0.01
FEMLE IR (1 + ~3 +) 2.54 +0.61 0 29.29 <0.01
2 k7 A 32.52 £3.60 38.79 £1.20 -11.33 <0.01
BAEILH R T () 1750.60 +825.22 3361.50 +312.51 -12.40 <0.01
1 min Apagar ¥4} 7.20 +2.89 10.00 -6.85 <0.01
5 min Apagar PF43 8.38£2.72 10.00 -4.22 <0.01

%3 WHAMFE IL23 IL-10,IL-6 F3XKF L[ pe/ml, Py (Pos ~Pos) ]

20 531 n IL-23 IL-10 IL-6

T T 22 101.75(88.39 ~551.17) 2.02(0~2.50) 5.22(3.00 ~13.30)
EHZA 18 83.28(77.97 ~92.20) 0(0~0) 2.69(1.42 ~3.90)
VAL -3.49 -3.53 -3.07

P1A 0 0 0
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E1 IL-10,IL-23.IL-2R mRNA 7EFRETHAMIE ¥ 2R &AW EHHRIE
A B C:HG#%E;D E F W0 5IEW A HEMH . * P <0.05,* * * P <0.001

S G EHAT LA, ER A RITFE L (1 =
-3.062,P =0.012) ;1L-23 M IL-2R & T B 4 B
HHIEWA OB RA2ZRHEITFE L, W
K2,

3 it

GoE Gt A B O 4R IE W A R R
LG58 IA A Thl/Th2 78 HE AN T YR W K 7 3= AR
JH,Th17/Treg %8 #b 1 5. — Th1/Th2 Flii A 2,
FEIE R AR ARIE], Sy T R 2 A i L G e it A7
N, BRGS0 S AR I Treg 41 M £ ) 25 4
T, SR Th17 40 M6 B O = 3Rk 02 R R 0 &
E— A0 S RN AN, AT 3 B0 — R 81 4 o
PR, AR AT AR

T AT AR AL B AT N B A T B
T 240 AE R 17 400 A8 2 19 e 32 0 1 o 30 O A
AT PR AR L Thi7 400 A 4%
Th17/Treg H{E B 8 T 1E % 22 1010, A0 & i i
HE Th17 40 AE B A 40 A P 7 2 T s e 34, i 5
Treg A= LAY ARG A0 H IR T 52 T R 35, Treg ZHAE T
R Th17 AW FS 2 SECFIR AT . 76T
TR R I R AE IR Z 17, O AR B T 40
LA Treg [n] Th17 434634 £, 311 Bl AH OC 41 i 5
(AR AL, , 2t L R 38 43 AR R IR - R & IR, O
5 RIAMATHY Th 41 H#F A OCHK , Th17 & Treg #B
A FLREE W AH A PR 335, PR Sk B T 20 i
77 118 2 L PR S 5 240 B A R0 A48 i s )i v

Al A2

A3 A4

Bl B2

Cl C2

B2 GEAtRNFRIrAfiEsZ2Ea%
IL-10,IL-23 IL-2R BFRix x40
AL IL-10 FEIEH Z2 AR R P 2R354 5 A2 L IL-10 769 1 116 5%
TR IR ; A3 IL-10 76 1 3 Z2 I Wi rf i 2635 5 A4 TL-10 76 TR 11
WIS R B 2235 5 B . TL-23 FEIE % 22 ARG £ b 19 R 3k, B2 . TL-23 7
FIRBT IS 192235 CLL IL2R 7EIE# 2 AR h iy F3k, €2.
TL-2R 759 A6 8 b i 8 ik

AT EAE
IL-6 1123 J&i5 5 T 45346k Th17 41 g4
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Z0),IL-23 %F Th17 & 250 16t X 8 e,
IL-23 BBKF CD4( + )T 4815 3 o s BUw P Thl7,
RELIBT 11.-23 BEAS A 5 il 40— A 309 55950 1 & A=
Tt Jeto ) TL-10 EAT 58 K A9 B R R, AL AT LA
S0 Th17 ZHLAY 704k, TL-10 [IAE 2 Treg 2 i K& 5
PURAE AR ST T s i

IL2R B4 2= 2 524K, % T IL-2 WfE
eSS 102 856 H0H T 40 15 40
RIMZIRMLE G W T A R R S i s,
FEF-J AT 399 LA B 22 o 4 iR 30005 s v 350 ¢ v 1 3
ST

A3 A I 7 o T B R L R 2R Al v MR
FEWEBELH 2R Th17/ Treg #H 2 Mk 40 B PR 10 e &,
it —2L 734 Th17/ Treg 41 MORIFE i 11T B9 4 i LI
HTRS I . ARG T R AL AR R il TL-
10 IL-6 \IL-23 \IL-2R ¥R BE R = T 1E % 2 10 4 TL-
23 IL-6 YE RPN 7, AR 0 Th17 431k i
S O I S B AN i R T, LR B T R R R TR
F 120 2 50 FE 1 Th17 400 5 3 S 07 DL SSRE
KA FE , IL-10 fE—Fhbr R PEA LN+, HAE+
FHHTIIAL IR BT, S5 WEART, h TR
A AL R 22 JE /N, 1 TL-10 7840 E i A i &
A2 B SRR DR 2 ] 2 5 AT R R kA R
HHAbSAE LA BN R, T EY KA R
BIE, T R R A 1 A R B I R RE IR 2 T
B B R AR S it B KA IL2R AT AE T
PR FT A0 RE AR P R B 25 S 3Rk . ARG R TR T
BEE MG IL2R /KB & T 2 a4, 1R
R A AR R, KA I R BT el it
— R TIN5 IL2R Fik KPS
FETERR DM SRR 35 HE R A5 R i 117 012 W L &
SR EIRR

QPCR Z5 34 /R TL-10 mRNA 7£ 7 57 91 41 i
£ R B A T O R A A A, i — 2P g g Ak
BUFEE RS QPCR — 8, X S5E&40F58IA N IL-10
YER Treg FRAMML A T, 5 Treg A A% = T FEAH
5o MER—FhBTRE M 7, H k& 8 E TR
HII R R, $278 Treg 40 B 301, 1K N A7 AE B R
S50 S B A, R RE S T UK A R A2 18 0 R A
Z—. TR G 8 R B 2 1123 ik
X GME PR, IL-23 76 F 0 FTI 8 5 IE 5
g R 2H 2P R AR B0 AN AR ) 123 1SR Thi7
S50 P 118 O e 200 DL 0 T R i A R i
AL F R Fh i AR R 5T B 4 % it s 21 41

IL-23 mRNA )RR K22 o ge it i 3 itk —20
M R R 2 AR R RS T Th17 AH DG 40 M 1 1L-23 1Y
Fik 5 BoR 5 IE R AR E, T BTG A
1L-23 Fk & B L JR Thl7 40508 1 2 ] i
FECIL-23 Tk ThE, iAW IE QPCR 45 R 7 P 41
IR T S B IR 25 R 5 R £ 4 T e A A
T2 ffL R TR 123 193RIk, IL2R /B T ke
0BRGP AR R, FLER IR 1 I A iR S 0 v 2
BT, X A2 SRR T LLtE— 2 A Al TR
H &R AL St e Pt JE i T fose 21 A 2t SR 4
AP TR AT Rk £ | 5 QPCR 450 —3K,
TN B P 4 25 57 JC Ge i 24 7 50, nT g5 It i 4 21
M LIALHEA G

U e a1 RS <R SR AN
Th17/Treg AHOCHH ML Fl + £7 75 22 5 3R 38, fR R IK -+
1L-23 A& i 028 5 0 A7 Th17 20 e is
b JRE o BE BT A G, TL-10 A S 310 28 1 40 it 1A
T, 5 Treg it T A HIEEX R, #1255 FI AT
W LR P, ASBFZEH IL-2R 76 70T &k
HOPAAFEW] B 25 57 IR W LSRRG 2 2 5 1 i 1)
() R AL T3 22 S 3 38 mDRs AR S Ft i 12
W3 i B S AR R, S RS R R B T
R AT LB

id

Bt ik
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Th17/Treg related cytokine imbalance

participates in the pathogenesis of preeclampsia
Xie Siyu, Zhang Ying, Chen Fan
(Dept of Obstetrics and Gynecology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To explore the role of T cell 17/regulatory T cell (Th17/Treg) related cytokine imbalance
in the pathogenesis of preeclampsia. Methods Serum samples from 50 preeclampsia pregnant women and 30 nor-
mal pregnant women were collected, and the concentration of interleukin-23 (1L-23 ) and interleukin-2 recepter( 1L-
2R) in serum was tested using ELISA. Additionally, the concentration of interleukin-6 (1L-6 ) and interleukin-10
(IL-10) in serum was measured using cell microsphere array (CBA) technology. Then placental and decidual tissues
of 10 pregnant women with preeclampsia and 6 normal pregnant women were selected for further verification of the
expression of related cytokines by using QPCR and immunohistochemistry. Results The concentrations of 1L-10,
IL2R, IL-23 and IL-6 in the serum of preeclampsia pregnant women were higher than those of normal pregnant
women (P <0.05). The QPCR results showed that, compared to normal pregnant women, there was no statistical-
ly significant difference in the expression of 1L-23 mRNA in the placenta and decidua tissues of preeclampsia pa-
tients (P >0.05), while the expression level of IL-10 mRNA in the placenta and decidua tissues of preeclampsia
patients was lower than that of normal pregnant women, with a statistically significant difference (P <0.05). The
expression level of IL-2R mRNA in the placenta and decidua tissues of preeclampsia patients was higher than that of
normal pregnant women, with a statistically significant difference (P <0.05). The immunohistochemical results
showed that the expression of IL-10 in the placenta and decidua of preeclampsia pregnant women was lower than
that of normal pregnant women, with a statistically significant difference (P <0.05). The expression of IL-2R and
IL-23 in the placenta of preeclampsia was higher than that of normal pregnant women, with a statistically significant
difference (P <0.05). However, there was no statistically significant difference in the expression of IL-23 and IL-
2R in the decidua of the two groups (P >0.05). Conclusion Compared with normal pregnant women, there are
differences in the expression levels of IL-10, IL-23, and IL-2R in preeclampsia pregnant women. This difference
may be related to Th17/Treg cellular immune imbalance, suggesting that Th17/Treg immune imbalance mediated
changes in related cytokines may be involved in the pathogenesis of preeclampsia.
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