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DNMT1 ., TIM-3 K-F % (P<0.05), 5 M40 3R, M 20 7% DNMT1 . TIM-3 K-+ % (P<0.05), 186 44tk &5 HBV & %
BEIRE AR R A A F A 5538%(103/186), L HE» 4 27,44k A RRE L5 HBV & #2 5 HBV-DNA # AR T 4354
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ABSTRACT Objective: To investigate the relationship between serum deoxyribonucleic acid methyltransferase 1 (DNMT1),T cell
immunoglobulin mucin-3(TIM-3) and hepatitis B virus-deoxyribonucleic acid (HBV-DNA) viral load and pregnancy outcome in patients
with pregnancy combined with hepatitis B virus (HBV) infection. Methods: 186 pregnant women with HBV infection who were admitted
to The First Affiliated Hospital of Nanjing Medical University from January 2021 to January 2022 were selected as HBV infection group,
patients were divided into positive group (56 cases) and negative group (130 cases) according to HBV-DNA viral load, patients were di-
vided into poor outcome group and good outcome group according to the pregnancy outcome, another 150 healthy pregnant women who
underwent pregnancy tests at The First Affiliated Hospital of Nanjing Medical University during the same period were selected as control
group. Serum DNMT1 and TIM-3 levels were detected by enzyme-linked immunosorbent assay. The levels of serum DNMT1 and TIM-3
were compared between HBV infection group and control group, positive group and negative group. The influencing factors of adverse
pregnancy outcomes in pregnant women with HBV infection were analyzed by Univariate and multivariate logistic regression, the predic-
tive value of serum DNMT1 and TIM-3 levels for adverse pregnancy outcomes in pregnant women with HBV infection were analyzed by
receiver operating characteristic (ROC) curve. Results: Compared with control group, the levels of serum DNMT1 and TIM-3 in HBV in-
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fection group were increased (P<0.05). Compared with negative group, the levels of serum DNMT1 and TIM-3 in positive group were
increased (P<0.05). The incidence of adverse pregnancy outcomes in 186 pregnant women with HBV infection was 55.38 % (103/186).
Univariate analysis showed that adverse pregnancy outcomes was related to the gestational age of HBV infection, HBV DNA Viral load,
aspartate Transaminase (AST), Alanine transaminase (ALT), DNMT1, TIM-3(P<0.05). Multivariate Logistic regression analysis showed
that, positive HBV-DNA viral load and DNMT1 >34.94 ng/mL and TIM-3 >18.96 pg/mL were independent risk factors for adverse
pregnancy outcomes in pregnant women with HBV infection (P<0.05). ROC curve analysis showed that, the area under the curve of
serum DNMT1 and TIM-3 levels alone and in combination to predict adverse pregnancy outcomes in pregnant women with HBV infec-
tion by detecting was 0.798, 0.791 and 0.870 respectively. Conclusion: The increase of serum DNMT!1 and TIM-3 levels in pregnant

women with HBV infection is closely relate to the positive HBV-DNA viral load and adverse pregnancy outcomes, and combination of

serum DNMT1 and TIM-3 levels has a good predictive value for pregnancy outcome in pregnant women with HBV infection.
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IR (HBV ) B 4 bR WL 9 s e e, H i
4Bk HBV B & #ad 2.57 {2, FRE HBV By &4y 7000 Ji
B, CRCH R Z R R A —1, FREDE HBV BRYLR 5
TATIX, 227710 HBV JRYL LY 6.3% , MU L1 1 HBV B13LE
& , 10 AT RS G IR, IR AR, R XS >, TR AR &
I HBV JRYL B A BT IR, SRS R 2, SR dk A yRas 5k
Hlpw BB, WFST R, B AARRA% R (DNA ) FSEAL AN i I
W5 HBV J&Ye & & EH9, DNA HISL4E R 1(DNMT1 )2
—Fh B L R, el DNA HIJE(k % HBV-DNA i &
T 2 G e bR AR PR B 1 -3 (TIM-3) J&—Ff G f2s £ 5 [
T, B I S e SR 4 I R AL s T g kI 2
HBV-DNA Ji 7 & il 457, 1tk , = HBV-DNA Jji 75 4k & 2
HBV R BRI A AT YRS, J5 i i LG RG R R, 3t
F b, AR BERTHEIRS I HBV B YL &5 17 DNMTI
TIM-3 5 HBV-DNA Ji 8 it AT IRES R C R, BTEGE
TR RS,

1 7R 5 J7

L1 —Rg3

PEHR 2021 4F 1 H ~2022 4F 1 H i BB R 2= 5 — M E
BE BEWIR Y 186 il i ik &) HBV J& YL 35 2 HBV Beded ,
FRRIE 22~39 %, F-35(29.32+ 3.34) % ; ZEpi A AR BGE
18.02~31.27 kg/m?, ¥ (21.15+ 2.84 )kg/m?; HBV L 24 &
2~23 i, F-34(16.88+ 5.02) 8, AASRIE: (1) PR IR iR
PEIEH 5 (2)FF G 2t BT B ia 5 (2019 4R ))IHBV
12 P BRYLS WiAR i 5 (3) 2R IA S5 m A H25 8 R . HEBRAR
e (DB I RGBS, s (2) M URAT & MU B PR (3) /I
JEEEC B SRR DRI 5 (4) A R (5) ABE
W2 YR BEIRYT o D0 ICT IR B T 242K Y 150 244
FRAA X B, ARV ] 23~40 %, F-35(29.13+ 2.92) %5
TR 1S BTG 18.02~30.26 kg/m?, SF-¥y (21.58+ 2.78)
kg/m?; PHAAEEY . ZERUARBHE 505 — Mokt H s B vl Bk
(P>0.05), ABFRA R o R K225 — M E B B R e B 2%
[AREsiinliN

1.2 Fik
12.1 #RlgE  UidE HBV BRL4I4E R HBV BRYLZu ] 4
RIS R, Zok . PR IBLT 2 (TBIL) 45 8555 2 il
(AST) SRR ALT)SFIG RGOk
1.2.2 1% DNMTI1.TIM-3 /K E#i R4 HBV B4iii2
HBV Jgk e psf DL Bt RRZH 22 K624 H 25 IR ki 3 mL, 245
15 cm, 3000 r/min %> 10 min B8 BRI , 2R AR G if W% Fff i
AR & A s =R A IR A F]) A DNMTL
TIM-3 7K
1.2.3 HBV-DNA fESHE®RN R4 HBV B4 7 24 JF
b2 K ML 3 mL, 250 BB , BT -80 C ukAR (A7 B
i HBV-DNA 55 3 kil 7 & Galnl & A s
BHEA AT  ARIERFNREAS B0 B PR R ALE S
i A~D Hoi , $e LU BRSO f: ) PN A TR VR S
W, e R A S U N (PCR)-mix IR AW, IRAFEL DA H.
4~ PCR B BN 5 nL MR BERH, B 5ImA 5 uL f
TUFES, Z4f# 10 min J5MA 40 pL PCR-mix {RATR, B4
o ¥R E & T SLmOtE i PCR 4L (% Roche AH], Al
5. LightCycler® 480 II ) Hr kA7 461 , 5z i 4544 : 50°C 2 min (7§
IR 1 7%),94°C Smin(FE¥F 1 1% ),94°C 15 5.57°C 30 s({EFF 45
K),57°C 30 s, RMAEHRERE R MEM 2155 HBV-DNA Ji 5
# i, UL GAPDH AN Z: . 51 IHFIA R s ILAE YR
Fe A R 752 i ,HBV-DNA 1E [ 5] 4 5'-CATCAGGATTCC-
TAGGACCCCT-3', [z [f]B| ¥ 5'-AGGACAAACGGGCAACAT-
AC-3'; JZ GAPDH IE[A 5|4 5' -CTGGGCTACACTGAG-
CACC-3', R |75 5'-AAGTGGTCGTTGAGGGCAATG-3', #
% HBV-DNA J% 7 2k i % 4T Ik & JF HBV R B H 50
HBV-DNA 534k P2 ( = 1.0% 103 TU/mL )56 {5 F S PE2H
(<1.0x 10°TU/mL)130 i,
1.3 AREIRERHE

ST IRA IT HBV &Y 8 38 4 I 0 s 1 R 4 e J0T
PRI PR REFLRE 725 L K R IR R R
BrE AMEREIL/ ERILERKZIR B E LS B S R RYS
Ja B AR, RIS AN RAIEIRES R/ N4 R A R AL
ZE R AT
14 Gt
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K JH SPSS 28.0 # A o3 Kt . THECFORHAIEL / T 43t
FOR, R 2 KT TR TR vt s B0 M(Pos,Prs) R, SR
o UG, SRHIZ KR Logistic MIH M LR G HBV i
SR IEIRES AN RS IR R 2R 5 R 52 108 TAEARE(ROC)
AT LG DNMT1 TIM-3 7P XA RE I HBV Jie 835 4
IRESJRA R AN (E . P<0.05 M2ERAGHFE L.

% | HBV BRA5WRA

2 g7
2.1 HBV BB 53t A F DNMTI1,TIM-3 7k FLb &

HBV Jg& 4L 41 1fiL 5 DNMTI1 TIM-3 7K 2 F5t gl (P<
0.05)., WFE 1.

& DNMT1,TIM-3 7K Eb &5 (x5 )

Table 1 Comparison of serum DNMT1 and TIM-3 levels between HBV infection group and control group( xt s )

Groups n DNMT1(ng/mL) TIM-3(pg/mL)
HBYV infection group 186 35.27+ 5.84 19.21+ 4.60
Control group 150 20.10+ 5.00 10.89+ 2.27
t 25.220 20.249
P <0.001 <0.001

2.2 A[E HBV-DNA fxs EHEFIR&H HBV BB EMmF
DNMT1.TIM-3 7k 3 bk 85

FHPEZH I 75 DNMT1  TIM-3 /K-8 T-BAtE4H (P<<0.05),
J[—LIJ%% 20

% 2 A[E HBV-DNA R EHEEIREH HBV B HBEH % DNMT1.TIM-3 KE LB (2t 5)
Table 2 Comparison of serum DNMT1 and TIM-3 levels in pregnant women with HBV infection and different HBV-DNA viral load(x+ s)

Groups n DNMTI(ng/mL) TIM-3(pg/mL)
Positive group 56 38.96x 5.59 22.01+ 3.82
Negative group 130 33.68+ 5.22 18.00+ 4.39

t 6.194 5.934
P <0.001 <0.001

23 {FHREFH HBV BB ETRER TR AREN T

186 BIATIR G IF HBV YL #E , 47 103 Bl kLGRS )R
AN, HA R ILE 3 5 AR RAE 30 B iR iR
63 4] 7 M 4 ] FEOK R TR 2 6] SR AR 2 ] 17
il = 74 B ARAREL / FRIL 8 B AR Z R 1 B R
JLZE R 5 B, T IRES /A R R AE R 55.38%(103/186)  FRIRIE
SHTRR R R A RS HBV J& Y249 Ji] HBV-DNA Ji 22k
£ \AST ALT .DNMT1 . TIM-3 5 3(P<0.05), 5 B & F#t 22
FOARBRHE 5L 22k R TBIL 5% (P>0.05), WLEE 3,
24 EiREFH HBV B BETIRE BT RS EE Logistic
B34 #r

DA 3 SRR R 2 51 o A AR & : HBV-DNA g
FEa (FHE / B =1/0) & HBV JRYL 2 JH (>16.97 Ji =1,
<16.97 J& =0) . AST (>109.61 U/L=1, <109.61U/L=0) ALT
(>65.51U/L=1, <65.51U/L=0) . DNMT1 (>34.94ng/mL~1, <
34.94 ng/mL=0) TIM-3 (>18.96 pg/mL=1, <18.96 pg/mL=0),
YRGS RN R /15 =1/0) R, ZHE Logistic [1J94>
#7 {27~ ,HBV-DNA %5 73 2% & [H 14 A1 DNMT1 >34.94 ng/mL |
TIM-3>>18.96 pg/mL TR G I HBV B B ML IREE AN R
ST fE R R 22 (P<<0.05), 136 4,
2.5 ImiEF DNMTI.TIM-3 7k 3R A 3 HBV B & TR
ZRARRHTNME

ROC & 4r#r /R, [ DNMTI TIM-3 K- 5 Fk
AT AL YR A 9 HBV B iR LIRSS /A KA M2k~
FL(AUC)43514 0.798 .0.791 .0.870,, T35 5 Al 1,

3 3tig

HBV &£ Y 45 HBV-DNA il / 5k 2,7 JiF 4 9 85 4% 1
PR >6 AN H , EIREG I HBV B n] 5| E-RR A Py & 24
A4k, W RE GOm0 G )R R R R A e
BEAREFER T IRREA0 0 BT R S T AR R BHARIRRG / B L
il SR AR LA & B R N R I 5 0 /R PR

AR 7 i AR T L/ B AL RS BT IRSS R
SRR, JRAE H TR R Tk RGP AR T AR5 T
HBV J& 4t & % HBV-DNA 5 5 & &, H 54 7 4 1K
HBV-DNA 5 8 2 i R & AR RATIRES JR e, X R 77
FEHAFE M AL UR A JF HBV B BB RS R (R 2% . 5T 4T
IRA I HBV JRYL B H A AT IR R 2, XS SR
il T 1 i 0 e AR s Stk 3t LA T S

DNA HI3EAk & DNA fb2 B i e Xz —, mIfEAR e
DNA JF 8R4 F oA it 80, H 228 H SR DT e 2L A
7 HBV J& YL 2 n] #4075 DNA H LAk i) HBV-DNA J5#
S, TN HBV et 7218, DNMTI J&—#Fh DNA F 3%
B AN A, R s e i A Ay 5- W SERme e , DA4ERR AR
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Table 3 Univariate the influencing factors of adverse pregnancy outcomes in pregnant women with HBV infection

Adverse outcome group Good outcome group

Factor (n-103) (n-83) 2Z P
Agel(years, v ) 29.45+ 3.26 29.16+ 3.44 0.588 0.557
Prei:;:il:;;z(;diy ;r;ass 21.11% 2.92 21.19% 2.75 -0.191 0.849

The gestational age of HBV

infection( week, 12 5) 16.16x 5.31 17.78+ 4.47 -2.217 0.028
Gravidity[n(% )]

0 85(82.52) 65(78.31) 0.522 0.470

=1 18(17.48) 18(21.69)

Parity[n( % )]

Primipara 70(67.96) 54(65.06) 0.174 0.677

Multiparous woman 33(32.04) 29(34.94)

HBV-DNA viral load[n( % )]
Positive 42(40.78) 14(16.87) 12.486 <<0.001

Negative 61(59.22) 69(83.13)

TBIL[wmol/L, M( Pss,Pss )] 21.49(19.31,24.10) 20.92(17.27,22.89) 1.895 0.058
AST[U/L, M( Pss5,Pss)] 112.19(105.88,120.69) 107.02(101.03,112.84) 3.402 0.001
ALT[U/L, M( P>s5,P55)] 66.69(60.79,72.31) 64.33(57.33,70.36) 2.159 0.031
DNMTI1(ng/mL, 2t ) 37.97+ 5.22 31.91% 4.75 8.191 <<0.001
TIM-3(pg/mL, xt s ) 2131+ 3.62 16.61+ 4.38 8.013 <<0.001

4 RS I HBV BEBEFRERBT RIS EEK Logistic @IFSHT

Table 4 Multivariate Logistic regression analysis the influencing factors of adverse pregnancy outcomes in pregnant women with HBV infection

Variable B SE Wald +” P OR 95%ClI
Positive HBV-DNA viral load 1.136 0.364 9.760 0.002 3.115 1.527~6.355
DNMT1>34.94 ng/mL 0.226 0.046 24.520 <0.001 1.253 1.146~1.370
TIM-3>18.96 pg/mL 0.229 0.053 18.788 <0.001 1.257 1.134~1.394

3 5 i DNMT1, TIM-3 /K F X 4EIRE H HBV B BHFITIRE /A RHME

Table 5 The predictive value of serum DNMT1 and TIM-3 levels for adverse pregnancy outcomes in pregnant women with HBV infection

Index AUC 95%CI Cutoff value Sensitivity( % ) Specificity( % ) Jordan index
DNMT1 0.798 0.733~0.853 33.25 ng/mL 76.70 67.47 0.442
TIM-3 0.791 0.725~0.847 15.41 pg/mL 98.06 43.37 0.414
Combination 0.870 0.813~0.915 - 91.26 68.67 0.599

WEEIE - BT - SIS By 1) DNA HIEARRE, X 4ERy DNA IE#  {k HBV-DNA JR#EIHIEN, BEmife #f HBV-DNA Ji# & i,
HEAL B OCE 20, BEE 20 s HBV JBUYR 7 iR DNMT1 ] 2 HBV-DNA Ji 75 &2 fil fE 1 /" H 32 FR™.
X HH(HBX)AE L4 DNMT1 35, feiliid 51 & HBV-DNA {1 A= E 5 ™, i DNMT1 /KT 5 HBV B i i
SALRRIE HBY L4 P15 270k DNA (cccDNA) Y HISEML, f1 JdE R IEASC . (HE THSEIRE I HBV JEL o i iR4S
il HBV-DNA a3 il fIkiks, 76 HBV B UhaRn (il R SCR M AR AT AW A R TR ARG IF HBY B
| HBV-DNA & AL, (At DNMT1 #A 4 J& HBV-DNA Ji§ L DNMT1 K-}, B HBV-DNA Ji a2 i fH 41t —
BRI G R D TR0 (HITAEESE A B, DNMTL 40 G 25Tk , DNMT1>34.94 ng/mL JEARURES J5 AN KA 57 fE 6 D
DNA HEEAL A {URENMIT] HBV-DNA faE 2, iSREmd I EE R, UM DNMT1 K-FIs 2 SRR G JF HBV B R RE,
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Fig.1 ROC curve of serum DNMT]1 and TIM-3 levels for adverse

pregnancy outcomes in pregnant women with HBV infection

FEREGIN B I IRSS RN R KBS . HAHLHI T RESE: HBV B j5
HBX 14T DNMT1 ik FEUTIR A I HBV By B34 17
DNMT1 /KTt , 11 DNMT1 /K- T X g i B L4k HBX
[ HBV cceDNA, fifi B 3% & il 6 71 1% HBX FH 4 HBV
cccDNA ¥ , fig i HBV-DNA 5§ B 322 5 il , T 8T IR S5 =)
ANRE,

o e I N 7E HBV Jik e v 2 4% 28 S F B A VE ], HBV Jikije
i AR RE S L WUR TR DI REZEAEL ,  BEAS Sl I ] G R Gkt
HBV-DNA %5 7 (975 B, 330 HBV-DNA i 8 47 2L & il 24,
TIM-3 Z—FpRiAF T 40 AR R G40 A s8R A | 5 v
AMAESEAS PP e AN AR R 1, BepIiioe k3 TIM-3 32722
FHEBhE T AU 3k, ARIE BN A0 P45 88 3 i % S
Bt T Z0MBET 1 S8R e B, T AEAFSE & B TIM-3 3%
IEFHA AN, A8 2RI A E 5L T,
PHIEA S TR R AP, BFFTIRGE , RSk e H] TIM-3 ik,
REfeE T 400 . HARR GRS R d s S5, M
HBV-DNA i 8 & %77, HIET I TIM-3 5474k 5 IF HBV
YR F T IRES RN R R AT AL, BRI B, IR A
HBV L85 117 TIM-3 /K F-F-5, B HBV-DNA 57528
AR B — L TH 0, TIM-3>18.96 pg/mL JE LTRSS JmAS R 1
MSTEREZ, SIS TIM-3 /K PFHE 2 5008 6 3F HBV
BRYL K R, FERENGIN R AT YRS JR A B AU o AL ] R
TIM-3 33k IR AR H S e L5 515 = W HLIR e T fig
% HBV-DNA S5 22 (5 R A, i 2 iF HBV-DNA Jj s R52E
S, BT IRES SRR R AU B8

FETF L7 DNMT1 TIM-3 JKFXHE YR & 9 HBV B i
IEHRES R R IR, ASAIF 9 ik — 242 i) ROC £k &R, 1fiL i DN-
MT1 . TIM-3 7K 33.25 ng/mL . 15.41 pg/mL i, HiETEIRS
It HBV J&RYL R F LIRSS R R R AUC 24 0.798.,0.791, 1l 7%
DNMT1 ,TIM-3 7KSEBEA T i AUC 27 0.870., 33 15 B AG I il
i DNMT1 TIM-3 /KT REA B UL IR & 9+ HBV Bt 5 1T
W&k R TN , 35 156 A DU RE B T TN A4 1L, S 4 38 S I IR

HEAT B, S AL RA )R
L5 BT, MEIRA T HBV JRYLE K LIE DNMTI TIM-3

KTt H B HBV-DNA 25 2 PP T, AR IR

HBV QLR FUEIRES SR A R AL fa B R, 1fi{i DNMTI

TIM-3 JKFHRA R TG ALk 5 9 HBV B 8 LIRSS R 4
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