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W35 3% 25T 1R CA, LCA KJ#k HIF-1 « KB AKFYH
ICP FBEFHAS ULk &5y i JCYEREE
I B, WS, RRAST, ¥ s, HEHC, gL, BEEC
(" HRERFENENARERE / ARSEM LEERE a. °FH; b, ICU, | ARAR5E 523325)

H E:HM HKAeFHESATREE (cholic acid, CA) . &A2E (litho cholic acid, LCA ) VAR I& F LR H Ak H
F -1a (hypoxia-inducible factor-1 o, HIF-1 o ) A K -F 5 a4k BAF 1 iz 7+ 372 (intrahepatic cholestasis of pregnancy,
ICP) BFRRAEIRE BRI E L, FiE &F2020 F 3 A ~2021 54 A T RARZETHEAANARERKS 94EIR M
BT R I 7E b AR B 48 48] Fm T2 K & A2 7 B2 sz 92 (asymptomatic hypercholanemia of pregnancy, AHP )70 4 4F # #F 505+ %,
2 R198 A ICP 204= AHP 41, P A Z-4a 56 o # B ik dn ) T A MUF 2 4k 35 47 [ B 27t B2 (TBA) | A AR 2L 44 54
(ALT) . RARBRAKLHEHE (AST) | AR 2R BA [ (J28 (CA). BAJZE (DCA). #BLAAZE (CDCA). fE
BLEJZE: UDCA). B8 (LCA)) 1 KRF., Fands, wEhmu = aededkss B, B 446 HIF-1 o
iR F, WA ICP Fdafe AHP 42—l RABAT ] 09 2 F5HR A ¥ S da R RAEIR 4 Ay ek B &, &R ICP
2= AHP #0742 TBA (46.54 +6.58 wmol/L vs 47.21 +6.38 wmol/L) , ALT (38.26+537 U/L vs 36.58 572 U/L) ,
AST (28.48+3.54 U/L vs 28.92£3.85 U/L ) #4818 £ 7 K43t 5 & L (1=0.639~1.889, ¥ P>0.05) ; ICP 20f= AHP 21,4
CA (3.784£0.63 pmol/L vs 1.24+0.56 wmol/L) , LCA (7.86+0.54 pmol/L vs 1.13+0.17 wmol/L) 2818 £ F A %t 3
F3L (£=26.100~113.936, P<0.001 ) , ICP 48742 HIF-1« MAMEXF (68.75%) 255 T AHP 40 (41.43%) , 2F%A
it F E L (£/=12.359, P<0.05) . ICP AR R4k B o9 X A F 253 T AHP 21 (50.00% vs 28.57%) , £5%4 %it
F & L (=5.591, P=0.018) ., TBA, CA, LCA VA% HIF-1a 3452 % "0 R RIEdR4E B og ik 40 % B % ( Waldy'=6.516,
7.215, 8.446, 8.516, P=0.008, 0.038, 0.042, 0.016 ) . Z5if ICP 42 CA, LCA 2% & T AHP 4, HIF-la H4&k5
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Abstract: Objective To explore serum free bile acid (CA), lithocholic acid (LCA) and hypoxia inducible factor-1 (HIF-1) in
placenta o ( HIF-1 « ) and investigate the relationship between the expression level and adverse pregnancy outcomes in
patients with intrahepatic cholestasis of pregnancy (ICP). Methods 48 patients with intrahepatic cholestasis of pregnancy (ICP)
and 70 patients with asymptomatic hypercholanemia of pregnancy (AHP) from March 2020 to April 2021 were selected as
objects. Venous blood before delivery were collected to detect liver function [total bile acid (TBA), alanine aminotransferase
(ALT), aspartate aminotransferase (AST)] and the levels of bile acid subtypes [cholic acid (CA), deoxycholic acid (DCA),
chenodeoxycholic acid (CDCA), ursodeoxycholic acid (UDCA), lithocholic acid (LCA)]. After the parturients gave birth, the
pregnancy outcomes of the two groups were recorded, and the placental tissues were collected to detect the rate of positive
expression of hypoxia inducible factor-1 « . The differences of general clinical indicators between two groups were conpared, and
the independent related factors that affect the adverse pregnancy outcomes of women were analysed. Results There was a
significant difference between the two group(/=0.639~1.889, all P>0.05) of TBA (46.54 + 6.58 . mol/L vs 47.21 + 6.38 . mol/L),
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ALT (38.26 +5.37 U/L vs 36.58 £ 5.72 U/L) and AST (28.48 + 3.54 U/L vs 28.92 + 3.85 U/L) in the ICP group and AHP group of
maternal. There was a significant difference between the two groups (#=26.100~113.936, all P<0.05) of CA (3.78 + 0.63 p mol/L
vs 1.24 +0.56 pmol/L ), LCA (7.86 £0.54 pmol/L vs 1.13 £0.17 wmol/L) in ICP group and AHP group of maternal. The
positive expression rate of HIF-1 a in the ICP group (68.75%) was significantly higher than that of the AHP group ( 41.43%), the

difference was statistically significant (x*=12.359, P<0.05) . The incidence of adverse pregnancy outcomes in the ICP group
was significantly higher than that in the AHP group (50.00% vs 28.57%), the difference was statistically significant(y’=5.591,
P=0.018). CA,LCA and HIF-1 « were independent factors that affect adverse pregnancy outcomes(Waldy’=6.516, 7.215, 8.446,
8.516, P=0.008, 0.038, 0.042, 0.016). Conclusion Serum CA and LCA in ICP patients were significantly higher than those of
the AHP. The high expression of HIF-1 a was associated with the adverse pregnancy outcome of ICP.
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YR P IR IR BURE (intrahepatic cholestasis
of pregnancy, ICP) J&H I AL IR A FFIRTIT &0, &
FLRBUMINE SARTHER (total bile acid, TBA ) FhH,
PEREE B RS R . RRIREESE, IRIREXTiG L
P ERENfEE, TR EILY . BILE
L FOKSEYE SRS — RS EE 1 g TBA
T (= 10pmol /L) ¥4 B2 BRERFE &2 7 ICP 11
HEARE, (H TSR =5 AH Y R Il AE (asymptomatic
hypercholanemia of pregnancy, AHP ) ZZIA7REI K
I TBA Tk, (HORPEREHAbIG ARAER . #F 5% W
KB, ICP Ml AHP B A i Bl = W4 Ry, Jemt
Yz Wi ICP JF#E T T H0RYT, X T At iR,
JR R REE S AR R, ICP B
415 S A T -1« (hypoxia-inducible factor-
la, HIF-la ) 2&FEE, (HJ&HIF-1a 5ICP K
WFoE8/, MEEHTRES ICP g A RIEIRES RA
%o AWFsEE SIS AHP FI ICP 2% i 4% HIF-1 o
mRNA kK-, IR I & 80 AH 35 A 3K 5
TSRS [R A RV 2R, 5 7 5 53] HE B A 2k il
AHP FI ICP [ HYT R A, 43 H7 52 W AN K 4T R 25
JRFRA ST AR 2
1 MEfnsgE
1.1 AR % 202043 A ~ 2021 454 AT
TR RZEN NN RE RS 1= 10/ it 58 ¢
G, Ho AR R I P9 AR IR RRE B3 48 161 ICP 41,
SRS 28.85 +5.84 %, BMI 29.24 +2.76Kg/m’,
2 J8 33.72£0.86 i, 42K 1.08+0.24 K. [A] 1
JCRE IR R B 9T R 1L AE 70 4] S AHP 41, SF 34 4R
% 28.37+6.02 %, BMI 29.65 +2.63Kg/m*, 2 Ji
33.57+0.97 &, 2% 1.13£0.21 K. B4 HIAE
% . BMIME . Z2E L KA BT R E 25, Pd
MRS HAT AT ek

PAFRIE: O ICP LB H TG 2015 (ARURI
JENRRTHIRFE 2 7 4676 ) T iviZWbsifE ©, AHP
2H ERFAN RIS TBA THa (251 TBA = 10
pmol/L) , HJCE{IE . K ReFE B D REAS I A
TS% s QIROLIER (S07) | 5l QTCHFARRS |

TeRPERGEGNR AR - HEBRbRE: OIGOLH
ZNRITR; QJBA R . IR R oI 3% 2855 HoAth
Ygis s QOFEA MR I | AR R A5 AT R
WAFFRE ;. @R H A R 5 e B e s OFfFFA R
TR . PR G B T e, AR AT
BEfC P ZE D W iGEL, IrAIRX R AESS
AW 5T I E TG R A

12 BBLRXA  HIF-1o Yokl G A YT
FEABRAT; —him @R [ ) N 20V 2R
A FRAF . I TBA, ALT, AST K FH4
B3 AL T (452 TBA120) K Il 375 AH R
(CA) . EERR (DCA) . #9Mi4AHAR (DCA ) |
REL A2 (UDCA) . AR (LCA) /KF-HIH
TR R (3% R I T 1%/ ( ACQUITY UPLC I-Class
IVD / Xevo TQ-S IVD System ) Kl ; Ji %4041 HIF-
1o WFRIBACTAE H g A AR .

13 %

1.3.1 MR : A RS T i O =S
JE B K I, 23 B 095 T -80°CARAE, 4 A3l
AT ARSI 7= A g T D e A, (o PR s AR
o i BRI T R SORI 7 GE R AS [ JE R I 7

132 JREAS HIF-1 o« RESLH . 2047k
GBS 30min PN, TG RHRRAE IR 28 B 40T v ity 28
(R VIR IX 3 L R SRBE X ek 2 2 3 B
27 2.5cm x 2.5cm x 2cm K /Do K F 10ml/dl A 4 B
M [ R B EY, A Y) R, Zad sk ik bt
B Ja 1T g A AUk g o, 103G B 5 A
HIF-1a $i4K, 4°Cid K. PBS ¥E¥% 3 K x 5Smin,
TN =90, 37°CHEFE 1h, PBS P 3 X x Smin Ji7
WEREE, BhA, M.

Jify £ 2 40 HIF-1 o 19 3R 3K 3 € 45 E 4. HIF-

1o FEFRE T UM AAMIRZ , BAYER (o 5 (0,
PRt wads, RiELEARESN: 008
@, 1V IRE S, 2 0 NEEE, 30 i, iR
PEPHPEZME 5 e PEHEEAIAE S < 10% R 147,
di b 11%~50% 4 2 43, i b 51%~75% 4 3 47,
di > 75% H 4 4%, HIF-1 o F2ik1145r = B OFLEE
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Vo x PHPEANM S LedFsy, B4 0~12 47, <3 4%
REATE, FH “=" Foms By 3~5 4 MESREYE, H ‘47
TR B 6~9 N IEME, e Ry B K
T 9 43 JnmbHE, A " FoR.

WCAE B P~ I0gh R, e sERIAL = 0o s R,
R BRILEE . FRIERREE . B L Apgar
PEor . AEHTAE JLEE W% (neonatal intensive
care unit, NICU ) & H: 3%,

14 %t Foa RGO SPSS 22.0 #47
GiiteFar T, TR ORMINAERS . BMI{H % R I%L
+ bRifEZE (xxs) Fom, AEZEFRA K%; 1T
BOTRHNN RATIRES Ry 0 e A R AR IR R, 4
6] 25 SRR, P < 0.05 NESHEAG
B, >R Logistic [F1E /BT s M AS B AT R4S S5 19
FWHEZE, P<0.05 h2EREAG2EE .
2 HR
2.1 Mgk igtrfeled -k R 1. W
770 TBA, ALT, AST /K025 5 g5
X (HP>0.05) . ICP 4= CA, LCA KI5
FRTAHPY, 2R HASI#E (P <0.001 ),
R 1 FFIOREISHRAAETER K ERILLEE (Y +s)

| ICP 41 (n=43) AHP 4L (n=70) ¢ff P{H

TBA ( pmol/L) 4654+658 4721638 0639 0.524
ALT(UIL) 3826537 3658+572  1.889 0.061
AST(UIL) 28484354 28924385 0745 0458
EIHRR: CA(pmoll) — 378+0.63  124+0.56 26.100 <0.001
LCA(wmol/L) 786054 113017 113.936 <0.001
DCA(pmoll) 472£052 457049 1829 0.069
CDCA(pmoll) 386+0.54  374+049 1428 0.155
UDCA(pmoll) 11.64+128  1296+269 1.639 0.116

22 PHLAMEHLAL HIF-1 o FRPEERK FHyILE ICP
2H 77 U A 3 4H 40 HIF-1 o B PE 3555 2 K 68.75%
(33/48) , AHP 41 7 i iy £ 41 21 HIF-1 [H P %
KRN 41.43% (29/70) , 2R EHAFHITHE X
(£=12.359, P=0.006 )

23 HHIRZ Ay bi WL 2. ICP 47715 IR I
B LR R AHP 452, K/, Z2RMEA
GiitF = X (1=3.468, 3.399, ¥ P<0.05) ; ICP 41
ANRAEIREE R A R & T AHP 41, 25 H
HG 5 L (=5.591, P=0.018) , H:rICP 4
A NICU, oK ZEYe L R BE 5 B i A 2R
FET AHP 41, £RHAGIHE X (=4.936,
11.011, 7.223, P=0.018 ) .,

24 FRpiER#EEWM B IAAERE WFEI M
P ICP P2 B A AN RIEIRS R, RIHZHEE

Logistic M4 43 #r Hz m N & . 2 A& Logistic 7]
53 Hr 4 fd, TBA, CA, LCA DL K HIF-la 5
AN RAEIRES R B EATH O, ZRA50#E L (P
< 0.05) .

*x2 HIRERBRILER [x£5,n (%) ]

UE| ICP 4 (n=48) AHP# (n=70) 1t/ fi Pl
ki (g) 31526 +362.4 335743713 3468 0.001
HK (em) 483+16 496+17 3399 0001

T (51 40) 25123 38/32 0.038  0.846
Apgar 4} <7 1min  2(4.17) 4(5.71) 0.141 0707
Smin - 1(2.08) 1(1.43) 0.073 0787
ARIEIRSSJR 24(50.00) 202857)  5.591 0018

NICU 9(18.75) 4(5.71) 4936 0.026
i ILE A 1(2.08) 5(7.14) 1510 0219
FokgEg 12(25.00) 3(4.29) 11.011 0.001

HrE o g 5(10.42) 7(10.00) 0.894 0344
Bl 13(27.08) 6(8.57) 7223 0.007

3 AREFIRE BRI EXEER

% B SE Waldy’ OR(95%CI) P

TBA 0634 0316 6516 1325 (1.067~2.113)
(1.052~1.834)  0.038

LCA 1306 0518 8446 1.176 (1.042~1.724)
HIF-la 0724 0462 8516 1201 ( )
R4

ICP 23 B 4 9 3 4 2 P A48 47 14 % DL A
W T RGILE A . NIRRT KRG B
KR, EERAEMIEG . 57, TBA JHE21ZHT
ICP 1Y LK P, AHP Z2 1H 7R R BLh TBA T,
(HORXHE RS, Ry . Bl AR LS IF o i 5, T 4F
KBEE ICP 1 LW EAWIG &, 2 E s 1 hAEAN
FUsR T, Ak, KATSERIZWT ICP It AT T WA
S A RIS BT

H Rl R X F ICP (32 Wi A7 76 W3 F 2 3 it
) B 42s g TBA = 10 wmol/L #1124 ICP 5,
B A TR R R R LA e R R
SRR E AT LA R, PR E T BRI
HIE B R AR Sy —FME LR R BUN R, R
P B . RO WEgs R, REEZ2E . SpPliE
B, P H— B IAR R, R LBEUE B AT g
R, EERvSHEISET . HEICT AHP 78
E AT D, BT ICP 4 A& i pIL i S F A Y
IR A —E MR BRPE, HEITREA ROR & m =
AR RAEIRES S/ AR OGN 2 2 0CE 2, AHP Al ICP
IRk TBA /KETFH 5, TBA KSETH & v BE 52

0.008
CA 0.846 0252 7215 1216
0.042

1.084~1.562)  0.016
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ECJRRR, RN M )L B s bt 3 ) R
AWF5E T, AHP 201 ICP 4077 101 % TBA /K1
TR, B2 ICP 710 AST, ALT /KF-# AHP
B ETE . R SRR (o i B I T 54 UG )
JHIFRR WA, 45 KW, ICP #i# CA, LCA /K-
A AHP WS, ATAE SR ICP il AHP A9A 4K
febr. BEAA BT Y W, ICP BFH AL AR
PR WP TR K2 A7 R B B T, IR IR 2546 CA
EFEF WAL, 1CP B E TSN A AR KAy
Fhimr, LCA JEREI MR AR I N 2ead i 2 A6 i
BRRBERTHIR , SR A NH R K AEAE TE AR OCTE
ICP 83 LCA /KPR E TR, AW 4518 —2.
BEE T (HIF) 5 o, B WIEAIAT
TRIRELESEN T, Hirp HIF-1 o EIHAEWIE, AIL
MRl S e B R A T R 5 L 2 ) HIF T5, 7EAILIA SR
ANV LA BRI e P R SRR U
A WE5E " KB, HIF-1 o 38 i3 J8 4% VEGF & 5 ik
JE A A B, (RIS i i S PR T AR D g Ak
FEZ AT REA 2PE T ARG AR K VE T, TEIR
AR, AR P IEEENAG, G55 " &
P, eI TR IO 4 HIF-1 @ mRNA F3A7KF
HIF-1 o 2 [ #£ IR KF LA N 5 DNA B9 256153
T AW AR F Y, ICP f” IH i £ HIF-
1 « mRNA kK8 AHP B 5, £ ICP ™~
R AL A R E S, TR RS .
ICP 41, ANRATURES Ry & AR 35 T AHP 41,
5 SCHk [18-20] & £ B 4518 —3 . £ H K Logistic
[l A4y B &6 B2 B, ICP 40 77 1 I S RE 48 bR A 45
TBA, AST LK ALT 25200 AN [ AT R 45 sy i)
STAHCR R, AT BY R, AR RO RE e ok
ICP 43 JANF A, EERE A R AT IRES R kA
W& TREA, SRR 2,
AIFERIEARTE T A IR IR A HE5] AHP,
ICP IVEH, (HEABIFRH AR GIA R, H=10
YRR, ANEH AR RUKE 2 3 ARk, A
WFGRAGEIL T 22 M 01 (%) SE A R X 4, A1
b2 KA B AT BABIF 5 o ASBIESE ), HIF-
1o M ICP P=IaA R AT IRES R Ay fa R
{HJ2 5 £ R KT OR 45 JR 8] (9 AH SCHE 1 75 E— 2
WE. Zf LTk, UiEESAHYHR CA, LCA &% 5] ICP
1 AHP AL, HIF-1 o 25200 ICP P2 R
UEYRES SRy IS ARG R o
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