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Th17/Treg tk 18, K Pearson #8447 f1 7%& ATX YKL-40 5 Th17/Treg 8% % ., X % H & Logistic B V3 241 ICP £ # 1
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[ Abstract] Objective To explore the relationship between the serum autotaxin ( ATX), chitinase protein—40 ( YKL-40) and
the T helper cell 17 (Th17)/regulatory T cell (Treg) imbalance as well as the pregnancy outcome in patients with intrahepatic chole-
stasis of pregnancy (ICP). Methods One hundred and seventy-eight ICP patients admitted to our hospital from August 2017 to Au-
gust 2022 were enrolled in an observation group. The patients were divided into a mild group (n=126) and a severe group (n=52)
according to the severity of the patient’s condition. The patients were further divided into a normal pregnancy group (n=128) and an
adverse pregnancy group (n=150) base on the pregnancy outcome. Another 80 healthy pregnant women were selected as a control
group. The levels of serum ATX and YKL-40 were detected and the ratio of Th17/Treg was calculated. The relationship between the
serum ATX, YKL-40 and the Th17/Treg was analyzed by using Pearson correlation analysis. The risk factors of adverse pregnancy out-
comes in the ICP patients were analyzed by multivariate logistic regression analysis. Results The levels of ATX, YKL-40, Th17 and
Th17/Treg in the severe group were higher than those in the control group and the mild group, and the mild group were higher than
those of the control group (P<0.05). The levels of Treg in the severe group was lower than that in the control group and the mild
group , and the mild group was lower than that of the control group ( P<0.05). Pearson correlation analysis showed that ATX and YKL-
40 were positively correlated with Th17/Treg ( P<0.05). Multivariate logistic regression analysis showed that high Th17/Treg, high
YK-40, high ATX, high TBA and high TBil were independent risk factors for adverse pregnancy outcomes in the ICP patients ( P<
0.05). Conclusions Serum ATX and YKI-40 are associated with Th17/Treg imbalance in ICP patients. High TBil, high TBA, high
ATX, high YKIL.-40 and high Th17/Treg are independent risk factors for adverse pregnancy outcomes in ICP patients.
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P T 4 (regulatory T cell , Treg ) J2 1™ 512 A9 41 i
FAY EA AR YRR G 32 - 0 T B Ao & RE S
e EEAEHY, A% Wi s H T (autotaxin,
ATX) B —FZ e A, = S M E R A
TR R, v 2 5 40 ORI R T U R R
FEIE R KA W SE B 1 40 ( chitinase protein—
40, YKL-40) 5 4 hE MEF Ak A O, ATX 7] e o 94
ARV RS A S 5 5 1CP (R BT R,
M YKL-40 A4 R LT b VE IR 2 5 1CP 1Y
R H AR AR BESTR T ICP B I ATX
YKL-40 \ Th17/Treg KA HIAHICH: , 4387 ICP & A
RATIRES R SRR &

1 #R5HZE

1.1 —AM $H£E2017 4£8 A F 2022 4£ 8 A
FXG T AL B TE 1Y ICP 5B 178 B9 A%
ZHAEWA 22 ~46 B[ (31.54+3.81) % ], 4N AARE:
OFF G 1CP M WibR ™ ; @ 3 5K & i [l
B OYIN R R, HEBR AR I . OFF A I R W =
I ; @& FR A B A0 B g s 77 S e 2
Wi o 3 IEFRBE )07 A g R 22 1 80 44 AW A X IR A
RS 21 ~41 2 [ (31.18+3.73) % | . AW A EN
ARG AS B2 51 & d AZ AL ME (2017 A-105)
1.2 Ak

1.2.1 (3% ATX.YKL-40 55 Th17/Treg ¥l 531
BOICP B AL, R AR B 4 ml B
FRERIK I, 0 E T 2 N, & A 2 ml, R E R
HCE AR R T #E 20 4380, I 1 A AR AR LA
BN 15 em 3500 F5 /53 0 BE R AT 5 0
10 435 B 43 85 0 U35 PR AFAE VKA (<70 °C IR )
H RS . TG ATX . YKL-40 3458 FH G G e 0 f ik
I, S 4V K A AR & (I B i I A
BHEARRAED) MU, O —& b AR Al A
DU 2 % w) Y g =X 40 A (A% B 5 EPICS XL
MCL-4C) K Treg 4 g Fb ], Th17 40 B L], I 31
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1.2.2  IEIRGERHEE  WEEFFE N S R4S 50
ZEJE Sy R AR BT AR A (BMI) Ui B ICP
FER | RITA& AR AT W (ALT) | JIH & B
(TC) JHZLE (TBil) H il =W (TG) | A4 iH 4L
# (IBil) K % FZ£ B8 & 11 (LDL-C) | & 0 3t 1R
(TBA) HHMR (CG) .= % FEEAR & 11 (HDL-C) |
FZNRLT R (DBil) (N AR @I LI (AST) IE LT
S3BE ML B ] (APTT) (£F4EE 5L (Fbg) o

1.2.3  Wia s/ A4 ™ A B et
R 1CP  DIME S ARV FR M BEE 10 ~ 40 pumol/L;
@3 B R IR R 30 Ry He ik Ja g | LAt i bR I A B
o, B ICP . DI 7 E AR FR R E =40 wmol/L;
QR B FEAE AR, A R AR RS OO 48 B 2R
W AR KT Y SERG AR AR EE L B R L
28 BEXRIL JGILAERKZR 75 dan s ILE N
F S ARIEITIRES R H B E 0 R RAT R4
FIIE W iR A,

1.3 Gt AE i SPSS 26. 0 Giit2: i (ki
TPEEEHT . THECRIABIE (% ) 2o, AT X
K6 s A5 A IE A 20 A 19 1 i R DL I B e AR ol 25 3%
7N, FRBCR ] ¢ K50 (B IE ¢ K25, ANFF A IE S S
TR BRI DL M (P, Py ) Eom, L ATIES B
Mann-Whitney U FEHI 5 ; Pearson AH G437 ICP
BFIMT ATX YKL-40 5 Th17/Treg BIAHE1E, £
KIZ Logistic [M[IHLAZE A J5 1R 40 #7 ICP BH AR
GEORZS RS fE R &R KK ifE a=0. 05,

2 4#R

2.1 Z=4HImiF ATX,YKL-40,Th17/Treg Lt
FEZ ATX , YKL-40 \ Th17 . Th17/Treg & T X R 240
R, HAR T4 T RHEAL(P<0.05) ; A4
Treg I TR AN HEZL , HERE AR T XTI (P
<0.05), W#FE1,

£1 =4HMmiF ATX,YKL-40 ,Th17/Treg Lt 8
25 51 n ATX (ng/L) YKL-40 ( pg/L) Th17 (%) Treg( % )
Xif B ZH 80 15.71+8.20 3.98+1.36 2.94+0.63 5.55+1.47
il 126 32.23+14.26 11.67+4.38 4.06+1.94 4.321.11
gl 52 36.43+12.83 14.98+4.60 5.62%2.05 2.50+0.58
F 58.798 159. 827 40. 695 109.713
P <0.001 <0.001 <0.001 <0.001

2.2 ICP £2&E M5 ATX,YKL-40 5 Th17/Treg
R XML  ICP B A M YKL-40 ATX 5

Th17/Treg ¥ 52 i 3 IEAHE(P<0.05) , W2,
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2.3 TAREIRAS IEFITIRE — MG R AR

At ATX YKI.-40 Th17/Treg 178 4 ICP B, oKy gL 8 #) 7= )5 Hiifn 5 ]
ATX r - 0.389 0.341 =6 i SUhG 2 ] A AR E L 6 6 i JLE N
P ] <0.001 <0.001 B85 B S ILARKAZ IR 5 6 GBrE L= 13 )R
VKLAO L om0 . 0.436 RAT RN 28.09% (50/178) . A R AT HRZLANIEH
b <0001 ) 0,001 IR 4H H 3 AR % TBil \ TBA ,CG APTT ,ATX , YKL-
e ol o s _ 40 \Th17/Treg Wi, 22 5 A Giit ¥ L (P<0.05) ;
PHZH ™ UKL DBl 73 85 YK Fhg 45 HA 5 8} L
rooon  <on : B 2RI L(P>0.05), W3,
£3 FARERASEFTRAMKER LR
i H ANRITYRA (n=50) IEFITIRA (n=128) it P
() 33.65+4.69 30.99+3.36 1=3.660 <0.001
G352 () 38.43+2.01 38.72+1.95 1=0.884 0.378
SIIRIEL () 1.35+0.54 1.3320.49 1=0.238 0.812
TP (W) 1(0,1) 1(0,1) 7=0.739 0.460
ICP KJEH [n(% ) ] H 28(56.00) 52(40.63) x> =3.435 0.064
¥ 22(44.00) 76(59.37)
BMI( kg/m?) 29.48+3.97 29.43+3.93 1=0.076 0.939
TG (mmol/L) 4.72+1.23 4.38+1.27 1=1.619 0.107
LDL-C( mmol/L) 2.93+0. 89 2.78+0.59 t=1.101 0.275
HDL-C ( mmol/L) 1.18+0.27 1.22+0.24 1=-0.964 0.336
TBil ( mmol/L) 43.71%5.74 38.52+5.21 1=5.803 <0.001
DBil ( pmol/L) 9.61x2.77 8.99+2.17 t=1.421 0.159
IBil ( pmol/L) 31.06+5.04 29.72+4.80 t=1.651 0.101
TBA ( wmol/L) 54.74%9.05 47.38%6.20 1=5.286 <0.001
CG( umol/L) 5.23£1.36 4.73%1.03 1=2.350 0.022
AST(mg/L) 64.59+8.76 62.94+8.26 t=1.178 0.241
ALT(U/L) 59.79+8.28 58.53+8.18 1=0.920 0.359
APTT(s) 48.76%6.55 43.79+5.87 1=4.912 <0.001
Fbg(g/L) 2.39(1.45,3.15) 2.44(1.41,3.23) Z=1.250 0.209
ATX (pg/L) 41.59+14.06 30.28+13.57 1=4.947 <0.001
YKL-40 ( pg/L) 15.52+4.29 11.51+4.34 1=5.558 <0.001
Th17/Treg 2.27(1.51,2.88) 1.22(0.91,1.96) Z=3.090 0.002

2.4 ICP EEARIREBNSEZSM

Z N

% Logistic 01543 BT 45 5 % B0, #% TBil, % TBA .

F4 ICP BEANREIREF/M S EZE Logistic 4T

ATX 5 YKIAO /5 Th17/Treg A ICP B EH A R AT IR

2 IR R ST BRI (P<0.05) , WL 4,

iH B SE Wald x* P OR 95% CI

AEHY 0.146 0.096 2.345 0.126 .158 0.960 ~1.396
TBil 0.167 0.070 5.781 0.016 .182 1.031 ~1.355
TBA 0.167 0. 058 8.266 0.004 .182 1.055 ~1.325
CG 0.319 0.299 1.138 0.286 .375 0.766 ~2.471
APTT 0.117 0. 060 3.776 0. 052 . 124 0.999 ~1.266
ATX 0.07 0.033 4.410 0.036 .072 1.005 ~1.144
YKIAO 0.268 0.100 7.227 0.007 .307 1.075 ~1.588
Th17/Treg 15.525 4.524 11.776 0.001 .935 1.815 ~2.210
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R4 R P KBS KB, 178 19 ICP B E A R
GEOREE A 50 ), AR AR 28.09% , B ICP f&
BEARIEIRA AR A, R, BF5E Th17/Treg 2%
e 1CP H i A/E LA S A BT 1ICP 3 I IR 45 )= 1
S R38O0 T I PR A2 i M 38 4T iR 45 Ry LA 2L

AWFIE 45 R BN, w4 ATX , YKL-40 , Th17 .
Th17/Treg 5 T X B2 42 B 4, H 4% B 4 v X
MEZH s FE LA Treg IR TR B RIXT IEAH , H R B4
R TFXTHRZH . M4, Pearson AHIEM: 40 #T 7~ , ATX |
YKL-40 5 Th17/Treg ¥ 5 8 3 IEAH G, $27R
ATX . YKL-40 .\ Th17 1 Treg 4N RIZ5 T ICP &
AR R, HS e  ERE A OC, ARk
PR, 5 TBil .2 TBA 5 ATX .5 YKIAO % Th17/Treg
N ICP FBE A RATIRES Jay (A S fE e R 2, RY iR
TR — bR 4, X A A A i B
FEAEFS S TBIL T 2 A AR IR B 14 7™ A
e, BE T3 A2 BH, PRI N R TR RS
FICP BHEAN R IRG R EE N K, TBA F &
A REZWINE T FR A 8, Y IR R AR S B
A S P R R 2R g v B B IR R i v kR A A
TR T BEXT AR LI B2 IR 0T IO 25 461 5, P BOR R
TEARAS SR R A=) ATX S — i b 40 43 004 1)
FEEW, S5 R0 s W AR sh, & ATX KF
FE 1CP ] B2 B IR WA BRI 98 RE S5 1 19 o Ja] ,
JHF 200 B 0 LA 40 o 3 48 5, 2F— 25 n o AR v 3 AR
AREAR ", BEAh  AHSEFIT & B R ATX ZKF- 7]
AE 30 00 i Je M7, v ATX K F- ] RES¥ i Th17 Al
Treg M7 1L AN 431k, 5 20 G 32 2 5, UTT B & 1CP
AR, SR I AN R AR R 45 R A XU . YKIL-40 J&
— i B A R 3 A A 56 1 B A R, AR AR Y
A R G b 2o AR rh R PR AR, 24 YKL-40 /K
SEFF b, T REZR I ICP AR IH YA R G e AR
BN, BB AN AT R K3 i, Th17 F1 Treg /2
BoRE ZR G0 H TR o o A B S AR AT L e
R A AT B 5 95 Jy T & H A EELVE A, Th17 4i e
FEP AR RAMEHE T, AN F (IL)-17, 2 5K
PR A AE SN | 17 Treg 240 A 0] 72 A= 300 s 1 240 i
K, 4 1L-10, DL 30 il 5 B 48 0 W FN A 958 2R
PP wEIRAEPY ST R, AE ICP HY, Th17/ Treg
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AT e T B0 BE R AE SN, 4 Th17 4 7 fe 3
S A AL ™ A 412 4 A0 R KL, 4 17T IR 98 i
A E 7K YKL-40 AT 1L-10 (9431, #F— 253
3 Treg ANMAE USSP T JCTA A RLH0 i 2od FE R AiE
SR, FECGRRE R S PR AR 0 &
FEER I S it 32, S B0 ™ ™ MILE & 2R
S5 N TTHE IIAS B AT W2 SR i XU

i b Fr ik, MW ATX, YKL-40 5 ICP &
Th17/Treg %< 5 #H )¢, & TBil, & TBA . &5 ATX . &
YKIAO & Th17/Treg /K-F-h ICP & EH A B AT IR 4
JR A S fE R R R, AAMRAEU TAR. O
ICP BN R AT YR 4G 5y i 5% e PR 28 488 i 4%, AR F
FEEBER R R AT BEAEAE ) PR IAfr R S M ATE £
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Treg SRAAH G (1) BARAE FHAL & 75 #— 25 i At
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