TEZE A M ik hetp: //mchchina. xjtu. edu. cn

HBV B &3 ICP 2134 & ABCB4 mRNA RiXx
S5 iRERHXZ

I om',5s &', Fmy!
(L.aeFd B4, &4 321000;2 24 Tashfgria =4, 24 321000)

[(# EIBWN 2> AT KREHBV A EES KRBT ARTARE(NCP) BRI E =R FLEGE&H#HETBE
%M R 4(ABCBA) mRNA &k K P, 5483 ABCBA mRNA £ A 5k E A £ 4., FiE RRELTICER 2L TEH%E
T A 2021 F 1 A £ 2024 5 6 A&y 82 112 HBV B E B ARt &, F 52 #) ¥ 4 HBV & % F 2N HBV 41,30
#1465t ICP B2 AN HBV 45t ICP 4, H HARMRAKEALRE X3 T = F GRABIALALRN 30 6 EF AT RA, @
5 F B A4k BB (RT-PCR) # M #5 # ABCB4 mRNA & ik, Wb 45 = 28 343 #6 & ABCB4 mRNA 4% i /K F; Logistic & )2 4 #F
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Fk KPR KRB, £ F A %t % & L (Z=83.071,P<C0.001) ; HBV 4-5f ICP 48 & % F , & & ICP & % ABCB4 mRNA % & F
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Association between placental ABCB4 mRNA expression and pregnancy outcomes

in pregnant women with HBV infection complicated by ICP
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[Abstract] Objective To analyze the placental expression level of ATP-binding cassette subfamily B member 4 (ABCB4) mRNA in
pregnant women with hepatitis B virus (HBV) infection complicated by intrahepatic cholestasis of pregnancy (ICP) ,and to explore
the relationship between ABCB4 mRNA expression and pregnancy outcomes. Methods A total of 82 pregnant women with chronic
HBYV infection who were admitted to Jinhua Municipal Central Hospital and Jinhua Maternal and Child Health Care Hospital from
January 2021 to June 2024 were selected as the research subjects. Among them,52 pregnant women with simple HBV infection were
included in the HBV group,while 30 women with HBV and ICP were included in the HBV with ICP group.An additional 30 healthy
pregnant women who underwent cesarean section due to social reasons and had placental tissues collected during the same period
served as the control group.Placental ABCB4 mRNA expression was detected using reverse transcription-polymerase chain reaction
(RT-PCR).Expression levels among the three groups were compared. Logistic regression analysis was conducted to evaluate the
relationship between ABCB4 mRNA expression and pregnancy outcomes in women with chronic HBV infection. Results Placental
ABCB4 mRNA expression levels decreased in the order of the control group, HBV group, and HBV with ICP group, with
statistically significant differences (Z=283.071,P<C0.001).In the HBV with ICP group, patients with severe ICP had significantly
lower ABCB4 mRNA expression compared to those with mild ICP (Z=3.683,P<C0.001).The total incidence of adverse pregnancy
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outcomes was significantly higher in the HBV with ICP group than in the HBV group (X* =4.852, P <C0.05).Placental ABCB4
mRNA expression was significantly lower in the adverse pregnancy outcome group than in the favorable outcome group (1 =28.541,
P<C0.001). The proportion of patients with ICP and serum total bile acid (TBA), aspartate aminotransferase ( AST) and total
bilirubin levels were significantly higher in the adverse outcome group (X?/Z/t value ranging from 4.012 to 19.404, P <C0.05).
Multivariate logistic regression analysis showed that high expression of ABCB4 mRNA in the placenta was a protective factor
against adverse pregnancy outcomes in chronic HBV patients, while the presence of ICP and elevated AST levels were risk factors.
The corresponding odds ratios (OR) and 95% confidence intervals (CI) were:0.463 (0.303-0.706),3.196 (1.081-9.449), and
1.149 (1.067-1.238), respectively. Conclusion Compared to pregnant women with chronic HBV infection alone, those with
concurrent ICP exhibit lower placental ABCB4 mRNA expression and a higher risk of adverse pregnancy outcomes. These findings
warrant close clinical attention.
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LB MG R B FEUT B PR S — RIUR BT QI =20 A% 4 i 2 A > 28 Ji.
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I ICP #12¥E HBV B4y 22 10 2 BRCAT O 3 9 IE 7
IRFAEIZYT 18 1 ) T LB AL 23R i IR AN 2 37 A
1 ICP 221025 T 1 0 R IR 17 25 (IR B IR 1R, &5 5
JHF Sy RE 5 04 10 R JFE AT e L 5 0 19 7 R ) [ B AR
AE LI .

JiTA ICP 22 1A 285k 38 43 5 583 58 I AR 418 5 15 &
P 2k IR AL B 7 L, O TBA 2 10~
39pmol/L B, AR UR /& 37 J&I I 1k 4 0% , By 3500l i 2
JART 28 [T 3™ 5 D) 3 B 7 A AR IR 5 o 0 W B A
WRA 2 36 JE DN 7E 28 1k 4T UR BT 45 T M ZE KRR IR YT 2
KL UARRG I B @2 TBA & 40~99pmol/L B,
FUTIRIR 36 JH 2 1R 4TIk #5722 ALK 34 J4 L PPAG G
L AR S REAE TG W AT 76 45 T b JE K MR YT 2 KR
LR E R s @24 TBA=100pmol/L W, 2034 J7 J5 i
1% To b 5% R K R R 2 32 JR IR LA IR AT R

1.2.2 #6 % ABCB4 mRNA #n

FIE A 2 JE R TG A 06 S DCBE A TG T e B Tem X
Tem X Tem K7V G 8 20 218, 10 06 B 8] 5 , JC 1A
B N IR 6 S Uk ik =R 3 RS B
TAIH 2% 0 B OB RNA, 6 5% -5 & W 85 2
(reverse transcription-polymerase chain reaction,
RT-PCR) #; il ABCB4 mRNA, 10 X PCR £
2.5uL,dNTP IR &% 0.52L,10 X PCR 2% /¥ 0.5u L.,
WE R RS 4 ) 0,541, 94°C 3min, 94°C 30s,
50°C 30s.72°C 2min, JEFREL 35 A~ BEARME BEIE 5 1M
TR A 2 2 = 434 D i 3 41 20 b ABCB4 mRNA
K PEAH » B-actin JKBE{H R X BE L AR A5 AH X &

W7 ffi A RT-PCR 050 &0 [ 136 B s A= 9
FHE A R 2 w5 ABCBA 514751 il 5'-CTGCTG
GAAAGATTGCAACAG-3", Fiif:5'-GAGCAAAT
GAACTCGCATGTC-3", ¥ 4% i Bt 312bp; & ¥
B-actin I+ ##: 5-CACACTGTGCCCATCTACGA-
3", Fi#: 5'-TCAGGAGGAGCAATGATCTTG-3',
HT b R A R R A PR F A

1.3 Hft R E B R &

DA () 16 R0 7 5 240 31 DA R F8 b 22 B AR
K 5 45 50 (body mass index, BMID) | 43 6 22 J&
GEORARZS (BT 7™ 43 & 10D R I g B ICP, 5 B
ICP) . TBA . % 1N #% % i (alanine aminotransferase,
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ALT) 4 B 5 & i Caspartate transaminase, AST)
Y- B EHE WKl (y-glutamyltransferase, GGT) (B
WEFR ¥ (alkaline phosphatase) . FL R il & B (lactate
dehydrogenase, LDH) , B HZT E K,

1.4 it #E 50

K H] SPSS 25.0 B At AT gt A o0 e, H BT
REATIE MR 5, 75 & IE 28 400 19 3 02 9ERRL Y
B AREZE (x ) iR 4L e L3R R 25 4
BT P LA R LSD-¢ A5 5 Al 1E 25 43 1 B4l R
o B S I A TR B M(Q ) ~ Q) H 3 W 4[] LE 3¢
& H Mann-Whitney U ¥ 5%, =4 i 5 ABCB4 mRNA
1k K Kruskal-Wallis H #2565 H-80908HH n( %)
R R X% K565 Logistic [8]H ) #7112 ¢ HBV ¢
G #4241 ABCB4 mRNA 5 & % 45 )5 19 56 2 5 W
MR %5, P<<0.05 K22 A Git¥ X,

2 &R

2.1 =4APA# ABCB4 mRNA Rix

X} R 2 HBV 41, HBV & 3 ICP 4 i 4 ABCB4
mRNA FikIKF5 94 30.55(28.08~132.38).7.20
(6.23~8.08),4.50(3.58~5.90) , = 2 /K Vi Ik [#
. 25 H G253 L (Z=283.071,P<0.001) ;30
HBV & Jf ICP 41 & v, & & ICP 3 ABCB4
mRNA 35N 3.75(3.15~4.85) . ik T4 )& ICP 4
5.90(4.50~6.55), 2 S A G112 & L (Z =3.683,
P<20.001),

2.2 HBV & .HBV &3 ICP HITIRE B/ LL I

82 1 Z 4 R A 2 9 BRE 3  HAx 35 h 0 R
B4 F 807 A LI AT, R IUIRAE B N B8 77 K AR K
A1 FREL 1 R DL R OR RO TR 45 )R B BB 31
i, B & ROl 37.80% s HBV A 3F ICP 44 A R E R
i B kERET HBV 4. ZR A% E X
(X*=4.852,P<C0.05), L3 1,

23 AREIRERK HBV BE B E ABCB4
mRNA 3£

¥ HBV 83 3% 4 YR 45 Jm 4 21, 31 191 4 iR 45 )
ANEEHEWATIRE /A R A, A 51 B9 A GE ik
S5 )5 AL I IR S5 R A BB IR & ABCB4 mRNA
FIER(3.2720.9D) AR T HEIRES ] R4FH (7.71 £
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2.80), ZRA G L (1 =8.541,P<C0.001), AST  BHLT R AP B & T AR S i R IF 4, 2 5 A
2.4 AEIEIRG B H) HBV 23 H b I K 45 1T Giit e M L/ Z/t A T 4.012~19.404 Z ],
bt % P<C0.05), L% 2,
IR ZE R/ AN R4 A 9 ICP B il & TBA,

®1 HBVA.HBV & ICP ARRE /LB [n(Y)]
Table 1 Comparison of pregnancy outcomes between the HBV group and the HBV with ICP group [n( %) ]

415 1% Apgar W4r<<7 4} LS W A Ml ¢ iRk = L MR
HBV 4 52 7(13.46) 3(5.77) 5(9.61) 3(5.77) 15(28.85)
HBV & Jf ICP 41 30 9(30.00) 5(16.67) 2(6.67) 4(13.33) 16(53.33)
Xz 3.313 1.478 0.001 0.594 4.852
P 0.069 0.224 0.976 0.441 0.028

TE " RAEN RIEURSS o #2218 S8 A6 AR 1 Al 1 AP DA AN RAR YRS R 26 A0 .

R2 AEFRLERH ICP BEEMIGERIFMELLR X +5.M(Q,~Q;).n()0)]
Table 2 Comparison of other clinical characteristics in ICP patients

with different pregnancy outcomes [ x £5,M(Q;-Q;3),n(%)]

EEL D LIRSS A B (n=31) WL WRES R AT (n=51) X2/Z/t P
RIS (3) 26.114+4.45 26.78+4.52 0.645 0.515
BMI(kg/m?) 22.3742.65 23.01£2.47 1.107 0.272
53 W 2 ) 2.861 0.239
<36 JH 1(3.23) 0
36~367 6 3(9.68) 2(3.92)
=37 J& 27(87.10) 49(96.08)
W HRR A 3.319 0.068
LN S| 15(48.39) 35(68.63)
EZY 8| 16(51.61) 16(31.37)
&It 1CP 4.042 0.044
= 16(51.61) 15(29.41)
& 15(48.39) 36(70.59)
TBA(pmol/L) 56.30(45.40~67.30) 39.50(29.70~49.00) 4.012 <<0.001
ALT(U/L) 14.70(9.80~19.40) 12.40(8.00~16.20) 1.731 0.083
AST(U/L) 33.10(29.30~51.20) 16.60(12.10~20.00) 5.446 <0.001
GGT(U/L) 10.4243.85 9.364+2.71 1.461 0.148
ALP(U/L) 145.00439.42 140.25440.33 0.522 0.603
LDH(U/L) 180.4524-20.67 176.49422.81 0.789 0.432
BARLT % (pmol/ L) 16.45+3.87 5.27+1.12 19.404 <<0.001
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2.5 1B HBV B2&BE ABCB4 mRNA Xi&
57 iRE R Logistic B A4 47

DUGE R 45 J5 Ry TR AR B (A QR 45 %) B4 =0 4T IR
GiRAR =1, i ABCB4 mRNA ik (i 2L 745
H)VEBARIFICPUE=1.7% =0), TBA (4 4¢

) ASTGEZERH) BB R GEZ ) o A4

17 Logistic [l 9 43 #7, 45 1R & /%, if #& ABCB4
mRNA 5%k 8 HBV B EF A BT IR 45 R 1 {5
PR B ICP m/KF AST 2184 HBV 85 A
RAEURES Ry 09 FE I L3R, H OR {6 & 95 % CT 4350 K
0.463(0.303~0.706),3.196 (1.081~9.449) ,1.149
(1.067~1.238), L% 3,

£33 ICP BEHEIRERM Logistic B35 #7
Table 3 Logistic regression analysis of pregnancy outcomes in ICP patients
AS i B S.E. Wald X2 P OR(95%CI)
i ABCB4 mRNA # ik —0.770 0.216 12.969 <20.001 0.463(0.303~0.706)
A 9f 1CP 1.162 0.553 4.415 0.036 3.196(1.081~9.449)
TBA(pmol/L) 0.336 0.441 0.580 0.447 1.399(0.590~3.321)
AST(U/L) 0.139 0.038 13.424 <20.001 1.149(1.067~1.238)
BIRLTZE (pmol/ 1) 0.268 0.317 0.715 0.398 1.307(0.702~2.433)

3itig

3.1 HBV B &7 1CP 2305 ABCB4 mRNA
RERESICPREMNXR

GEURI ICP 2 W F AT iR h i iR %, 2 L& B
Mg LS TBA 58 T i85 S SR I PR 2 30 9 BT JE
PRI » Z 50 1CP Ry [ B X BE A 1 52 i 458 /0N (R F
FEAESE ICP A S8R ™ KPR AR R AT IR,
Xt HBV &Y Z2 10 . 48 HBV @ fRILF/ER T .
FLIF A3 18 o3 it AR B HE 8 A5 A FH A2 ), — HLR
A2 ICP i 38y 52 2%, /5 B 22 . ABCB4 mRNA Il
e YA 79211 EEEREEATTZ —, i
7= 4 ABCB4 % 1, b 8 R o 2 25 T 25 &
FIE VRS P-WE AR PR AR S i L gy
A FHFE 4005, LK ABCB4 mRNA %€ 748 5 7] 5]
A2 MDR3 & [k 2 o DT U620 0 85 i 20 006 | Bk
W BE, 51 & RRAS 40 i T IR BE , E IR I R R A
Jre gt AR v by A B AR AN T A BF 5 R . HBY
41 .HBV &7 ICP 41 Jii# ABCB4 mRNA Fik¥
FRT X 4] HBV 49 ICP 415 4% ABCB4L mRNA
TR WFEM T HBV 41, X 515 W38 2458 M,
¥ n gl HBV 220 if £ ABCB4 mRNA FiE T
WL (H4A I ICP () HBV Hi# ABCB4 mRNA ik
TR W ED; H HBY & JF ICP A &, &
ICP % ABCB4 mRNA F£ik B FLTHE ICP, #2

5

52

AE I ICP ) HBV & W, EF ICP B & i &
ABCB4 mRNA TIHTE N %, ABCB4 mRNA #5

ICP R TEH &,
3.2 HBV B#Z 14 ABCB4 mRNA RiE 5
TIREBHX R

AHFSE W) A % gl HBV &Y  HBV &L 4 It
ICP Zf 1A ) 4 Wk 45 )R R AT LU, 45 R W, HBV &
I ICP A A R IR 45 7 i & B R B ¥ & T HBV
41,3 5 4 E Y GE S5 e MR, SRR, HBY
SRR T A I A% 286 N I 7 L DA T S BRI 2 D g
R AR L E N B WO R LE A R LA K
ZZ BRI KRR AR JLBE TS KU . T ICP A Sy 4 i 30
FeA W IF K AE, AT 51 R IR LE R LA K SZ R AR
B B &5 Jmy KU o X i JLAT o PR IR, BT REAAR I
T B RUEIR AT AE S S A~6 A B, 0
Je K L B ) B R 22—, ik FE BE AR R GE P e B
B R HBV Y f A A B 2 D TR
TR S s 30 A T 3 0 BE DE £ 4, 7E HBV R g S
filt 1 T 0 ) S, E— 28 5 R Dy e s L in
JIEL Sl 3 5 A, DT B 5 A 2 R BB, O 2 B
ST 3 R T T e AR IR 4 L F ) AR A2 4R E N o 5 I
Ty 18 32 4051 B H e BRLTE HE T o o AR R
A R R HBY 22, A F ICP 1
ZEIA D) RE B T T AT AR A, R 2
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AWEFRAE 3 — 2 X A [\ 4T Uk 45 ) 19 ICP 8 3%
ABCB4 mRNA 3 ik K& H Al s R 7 AE 3 47 H R,
SR BRI IRE A R B E G & ABCB4 mRNA %
KW EMT RS R R A4, H 45 JF 1ICP B #%
Fe il &% TBA L AST . &I £T R K ¥ 3 i T 40 IR
SEJR) BOAE 45 [ B Logistic W9 4 BF & 5%, i &
ABCB4 mRNA % ik 5 & Jf ICP, AST 2 18 1
HBV M # W IR 245 Jm A R 195 ma R, Hoh i
ABCB4 mRNA Rk AR EK, £T LRG0T
1, ABCB4 mRNA A 5180 HBV &Y H # 4
ORI ICP /Yy & " H R A G, H ABCB4 mRNA
FikH18M HBY Y B F TR R da %, B
JEATIFFE Sy s | 1B 53 BT 76 52 Wi PR3 I R
KA E AT BEAEAE R BR PR I I ABCB4 mRNA 3%
55 HBV e 22 10 4T R 45 5 (0 56 R A7) A 18 9% 2
], J0FE N B BE ™ KRR A i I i 2 oo F 5% 5 28 5
LR WL .

25 ik, HBV & e 22 40 \HBV & 5 Jf ICP
A& ABCB4 mRNA &3k T, Hh HBV
&3 ICP 2211 1A #% ABCB4 mRNA ik T # &
F. BANIEEE ABCB4 mRNA &%k A8 HBV
BAARNR RS R0y R4 K, & IF ICP, & K F
AST J&fa s & EAR I R E A,
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