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[Abstract] Objective To investigate the influence of IFN—y and IL-12 levels in prenatal
peripheral blood of HBsAg-positive parturients on intrauterine transmission of hepatitis B virus
(HBV). Methods A case-control study was conducted in 282 HBsAg positive parturients and 43
health parturients (control group) in Northwest Women and Children Hospital of Shaanxi Province.
Enzyme-linked immunosorbent assay (ELISA) was used to detect five serological makers of hepatitis
B in peripheral blood of parturients. HBV DNA was detected by real-time fluorescence quantitative
PCR. Detection of cytokines IFN—y and IL-12 levels were conducted with liquid chip-based flow
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cytometry method. The serum levels of five serological markers of hepatitis B and HBV DNA in 285
newborns were detected within 24 hours after birth. Results The incidence of intrauterine dominant
infection (DBI), occult infection (OBI) and intrauterine transmission of HBV in HBsAg positive
parturients were 7.37% (21/285), 40.70% (116/285) and 48.07% (137/285), respectively. The level of
IFN—y in peripheral blood of HBsAg-negative parturients was significantly lower than those of
HBsAg-positive parturients (t=-2.55, P=0.011), NBIT group (:=-2.54, P=0.012) and OBI group
(t=-2.33, P=0.021). In HBV DNA load of 10°~10° copies/ml group, the levels of IFN—y in the DBI
group were significantly lower than those in OBI group and NBIT group (P<<0.01). The level of
IFN—y in maternal peripheral blood decreased significantly with the increased severity of intrauterine
transmission of HBV (x*=6.40, P=0.041). In the antiviral treatment group, the level of IL-12 in
maternal peripheral blood decreased significantly with the increased severity of intrauterine
transmission of HBV ( x*=8.90, P=0.012). Multivariate analysis showed that there was a significant
linear relationship between maternal IFN—v level and maternal age, placenta previa and hepatitis B
vaccine injection (P<<0.05). The linear relationship between the level of maternal IL-12 and the mode
of rupture and hepatitis B vaccine injection had statistical significance (P<<0.05). Conclusions HBV
can stimulate the expression of IFN—y and inhibit the secretion of IL-12 in pregnant and lying-in
women, but the expression of IFN—y in HBsAg-positive parturients showed intra-group differentiation,
and the maternal level of IFN-vy will decrease in HBeAg-positive and high-HBV DNA loadstatus.
Increasing the levels of IFN—vy and IL-12 in HBsAg-positive parturients is beneficial to block

intrauterine transmission of HBV, especially DBI.

[Key words] HBYV; Dominate infection; Occult infection; IFN—vy; IL-12
Fund programs: National Natural Science Foundation of China (81102140, 81472988,
81773488); Key Research and Development Program of Shaanxi Province (2018SF-166); Natural

Science Basic Research Plan of Shaanxi Province (2018JM7109097)

DOI:10.3760/cma.j.issn.0254-6450.2019.09.011

H i, 4 8k292.571¢ HBV #5745 &1, Horh HBV
T AL R Tk S8 A BEWT I BN B 98 AR, oo
£ H HBV ‘B P& (BIT) AU ALEE HBV i 1 ik e
(DBT) , ifii H ¥ £ 7£ HBV [ B ¥ & 4L (OBI) 3t
%2, HBV JEYL R, 3 £k Th £ 58 N 2% A 4 F
IFN—vy . 120025 12 (IL-12) B9 530 , 7605 2215 15
Ao A R R S A A R AR T AR Y TR AR i 5
1 o W HBsAg BH P = i 40 it IFN—y A1 TL-12 7K
e, IR IR IFN—y  IL-12 7KF- %) HBV ‘B £ %
SE R R AT R

M&EE5HAE

1 WFFET 4 WCEE 2015 4F 1 H 2201745 5 ARk
P88 P A6 10 4 L = e A B = 10 282 1], Hopr A= L
28510, 4 Ab5iE : DHBsAg M 10 ; @ A i Ak
JUAE AR 24 h N SRR 2RI 48 (P ) S AR A
BT ATRAEFFIK L ; A ) LB AR DA Al i 251 5
@A R &

2. WFFE 7k R Fs 0 BRI 52 7 3% | LA ]
2H HBsAg PH M 5 % 18 20 HBsAg B 7= 40 40 J) i
IFN—y A IL-12 K922 5% . HBsAg FHME 7= 3R B
TR AL  PURERRYT FEFh P S e
PEERE 11 (HBIG) 1L

(1) 504 R PR 8 LA RE A B A
T3 R TFN—y RS0 757 S 40 5000 18 A D S5 0

120 (27.63 £30.00)pg/ml, XF FEZL (11.11 +£20.53 ) pg/
ml, %5 L5320, SR FH PASS 16.0 #4231 11 40
5 BB A 45 40 1] [RISIRE AL £ 43 6 1E
WP AT R, AN AR UE - D77 11135 HBsAg M
HBV DNA ¥4 B4 ; @4 3 UG B ; B)J3 A Hb VT i 5
@ LS ARBUAF G i 254 . HEBR bR : DR
SR A B R s QAR B I R 15 .

(2) [A) G IR P I — e 0 G s AR IR AT
R DA R A s AR A LI LA o

(3)bRA R A R AR i 7™ /i HBsAg FHME 7 10
g A JLCH A= 24 b D) FRIDK AL , TR 4R 43 56T HEZH
FEIAAMNE M. 1 500 r/min 6 min 43 MM, -20 °C
TRAEFE

(4) I 7 HBV A5 25 9 & - 7™ 10 B8 A L
HBsAg.$i-HBs .HBeAg .91 -HBe Fll$it-HBc ( £ i
FLI) 4R FH ELIS A JERGI , Fe A Al S i e 18741
SV (b T A e A BR 2w 47 .
HBV DNA % 5% ] PCR-ZE G EF A I, #AE 1
485 HL A e e BN S A5 (I g S22 E R
FRAFD 47 .

(5) 7= 1AM 1 IFN—y A1 TL—~12 K30« 2R FH 37 =
WAH B B ¥ K, 7-PLEX HUMAN CYTOKINE
PANEL 96 well plate Assay (SPR1036) {5 & (3£ [
MILLIPLEX 2] ) o #5174 42 et s i
B A5 2 A7 4 4 R0 B 2 A5 R SR A U =Kk T AR



PR TR A2 2019459 A 4540 555940 Chin J Epidemiol , September 2019, Vol.40,No.9

-1079-

Luminex®200™ (3& A 428 7)) A

(6)# 4 JLHBV B 45 5 4% . D BIT: DBIY
OBI 14 55 Fr 2, B HBsAg FH 4 7= 40 BF 25 3 A= L
24 h # ik I H HBsAg FH % 5 HBV DNA 7k & =
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#1161, Bz A\ BE & 1 DBI R  OBI %l BIT /)
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g = 149(52.28) 22(51.16) 0.177 0.647
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%2 HBsAg FIPEFIBIPE A5 AR IFN-y IL-12 K P
A T pron - S Hpg/ml) HBsAg FHPEZL HE HBsAg B4 41 NBIT4{ L BIT 4] OBI 4] [t DBI 4]
IR PIE wfE PE tfH P1H
IFN—y [l 43 20.29+27.58 - - -
FH M 271 32.50+29.43 2.55 0.011 - -
NBIT 140 33.01+29.10 -2.54 0.012 - -
OBI 108 32.31+29.01 -2.33 0.021 -0.19 0.850 -
DBI 23 303543431 -1.30 0.200 -0.39 0.727 0.29 0.776
IL-12 1S5RS 43 6.12+2.78 - - -
FF: 266 4.13+11.51 ~1.11 0.258 - -
NBIT 135 3.63+7.71 2.07 0.040 - -
OBI 110 5.02+15.65 0.45 0.650 -0.91 0.364 -
DBI 21 2.54+2.83 481 0.000 0.64 0.524 0.723 0.471

TE: - Jogtitht; DBI: By OBI: BREVEEGY ; BIT: B NG NBIT: 5 WAL

3 AR HBV BYREER ™ 3 IFN-y IL-12 7K FX] LT

& T4l DBIZlF DBIZ OBIZl & T4l

IQE]E il ik (pg/mb A1t MAAE:  OBIZH  NBIT4  NBIT4l R4
DBI OBI NBIT Ya Pii vUtH PE wUME PIE vUE PIE vUE PIE
IFN-y HBeAg
[ 40.83+£39.63 28.71128.63 33.4030.13 31.924+30.01 1.54 0.464 1.15 0.254 0.69 0.489 —1.06 0.292 2.33 0.021
©) (75) (109) (193)
B 23.60+£30.00 40.47428.64 31.65+25.57 33.94428.06 5.11 0.078 —1.82 0.075 —0.93 0.360 1.30 0.199 2.58 0.011
(14) (33) (31) (78)
tH -1.19 1.97 -0.30 0.51
PiA 0.249 0.052 0.769 0.611
HBV DNA #
(¥ D1 /ml)
<10’ 45.84+39.20 30.20420.07 34.61+30.82 33.36+30.17 1.46 0.483 1.43 0.157 0.97 0.335 -0.94 0.349 -2.58 0.010
(®) (69) 95) (172)
10° ~ 0.3840.53 31.25+36.92 30.11+22.19 29.16+28.46 3.92 0.141 —-3.34 0.004 —6.68 0.000 —0.11 0.912 -0.99 0.327
(2 (16) (25) (43)
>10° 25.42+30.42 39.36425.74 29.01+28.91 32.43+28.14 429 0.117 —=1.46 0.153 —0.34 0.735 1.22 0.230 -2.15 0.034
(13) 23) (20) (56)
XAH 4.83 3.08 0.66 0.56
P 0.089 0.214 0.718 0.756
IL-12 HBeAg
R 1434064 3.96+11.70 337+729 3.51+9.13 3.22 0.200 —0.65 0.520 —0.80 0.427 0.42 0.678 -2.09 0.038
) (74) (105) (188)
B 33743.54  7.20+21.60 4.5249.11 5.58+15.78 1.88 0.391 -0.61 0.548 —0.42 0.676 0.63 0.529 —0.22 0.826
(12) (36) (30) (78)
A8 1.62 1.02 0.72 1.08
PAH 0.123 0.311 0.475 0.281
HBV DNA # i
(# D1 /ml)
<10’ 1.61+0.58 43241222 3.93+£8.77  3.99210.14 1.59 0.453 -0.58 0.561 —0.70 0.487 0.24 0.814 2.38 0.018
(7 (68) (92) 167)
10° ~ 2524299 11.87+31.20 3.58+597  6.64+19.77 1.56 0.459 -0.51 0.618 —0.30 0.768 1.08 0.294 -0.17 0.327
(3) (17) (25) (45)
>10° 3.1443.61 2284180 2.15+1.90 2414229 2.730.256 0.96 0.344 0.96 0.344 0.2140.831 7.05 0.000
an (25) (18) (54)
Yu 2.40 0.07 0.08 0.07
PAH 0.301 0.965 0.960 0.968

T 55 B 1% DBIL: BARERYY ; OBI: JRIE HRERYY ; NBIT: B ARALHE ;0. DBI.OBI NBIT ZH7% HBeAg FPER B 432 L4 1

itk

HBIG 20 Fh %5 BIT #2 R &, L IFN-—y & = i
/D (P=0.041) s HUR IR I 41 Bt BIT B2 EE (1)
SR, HIL-12 &&= B g (P=0.012) , JLH DBI

2H 1L-12 /K7 2 I T NBIT 20 (P=0.048) , NBIT
PR IRIT A IL-12 K &5 TRIGIF 4
(P=0.028) , A7 41 HBIG 4+ DBI4H IL-12 7K - 5.
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FE T NBITZH(P=0.044) (%4),
5. HBsAg FHYEF= 104 1 2 5 TFN—y . IL-12 7K
Z N E AT RERHA R HBV B 375 27 I & I R

VEEES

Ao i A ) i S DA ROR A L AR I O 5 TFN—y |

(P=0.017) AHT & G & (P=0.036) A&, IL-12 58%
57 AH O (P=0.026) , K540 5 R 25 51 A [1] ) 455 74
(AR AT Z N Z 8T, HERR T AL R 5

4

SRR PRIOAR RS AT E RSN SR S B

IL-12 BEAT T AHOGIIAT , A B 10 TEN—y /K- 5 AR
% (P=0.035) . HBeAg (P=0.015) . Z T 5% 1 1 5

R IFN—y /KR P R Goi 2478 X (P<0.05) ,

o
V&

TR 7 R 2R v 1 B SRR TL-12 K R e vk

(P=0.006) HBIG 7 4} (P=0.011) . $i B IR I7F  REAGIFEL(P<0.05)(5£5),

R4 ARFETHIRZF A TIFN—y JL-12 7K F-A%T
FHr4H
X . DBI4ilt DBI4lt  OBI#lL )
il , i (pg/ml) . ZH 1A b HBsAg BT
4 A BIZ NBIT4 NBIT4
ES sl ik OBIZ 1l i it B2
DBI# OBI 4] NBIT 41 Y8 P vUM P wUM PE UM P oUME PE
IFN-y $UREEAIT
& 46.05148.95 29.01 £32.27 42.53+34.30 38.04+34.87 1.62 0.446 0.16 0.878 —0.17 0.863 —1.12 0271 2.47 0.016
4) (13) (19) (36)
% 27.04431.19 32.46+28.70 31.51 £28.07 31.66+28.49 1.37 0.504 —0.78 0.436 0.64 0.526 0.32 0.749 2.42 0.016
(19) 95) (121) (235)
YUH 1.01 —0.44 1.54 -1.21
Pia 0.325 0.664 0.126 0.226
S SR
P 1294 16.52+20.99 39.27+38.81 29.994+33.88 1.18 0.555 -0.16 0.878 —0.65 0.528 -1.66 0.116 1.21 0.232
(D @ (12) (20)
7 32.58435.08 33.734:29.72 33.451+28.32 33.49429.40 0.397 0.820 —0.16 0.877 -0.13 0.900 0.07 0.944 2.74 0.007
(21) (96) (121) (238)
t/UMH -0.55 -1.50 -0.51 0.51
P1E 0.590 0.136 0.622 0.614
4 HBIG
= 18.71430.20 31.63+26.89 37.37+31.74 32.72+29.27 640 0.041 -1.38 0.172 -1.76 0.085 -0.90 0.372 2.33 0.021
(11) (42) (43) (96)
5 41.014+35.57 32.73+30.48 31.40+£27.77 32.57+£29.31 0.972 0.615 0.84 0.402 1.10 0276 029 0.773 2.49 0.014
(12) (66) (96) (174)
U -1.61 -0.19 1.12 -0.04
PH 0.122 0.849 0.264 0.967
IL-12 PURRHIATT
2 1.734£0.89  3.01+5.15 7.124+11.28 5.042894 890 0.012 -0.49 0.634 -2.11 0.048 —1.27 0213 -0.71 0.479
4) (14) (20) (38)
Fa 2.73+£3.11 5324169.63 3.024+6.79 3.97+11.87 0.40 0.819 -0.64 0.525 —-0.17 0.863 127 0.207 —1.70 0.090
(17) (96) (115) (228)
H/UTH -0.63 -0.51 2.23 -0.53
Pia 0.538 0.608 0.028 0.595
S e
= 1.1(1) 205+2.10 3.124£2.01 2.68+£2.02 421 0.122 -0.42 0.694 -0.97 0.353 -1.06 0.306 -4.85 0.000
(6) (12) (19)
7 2694294 3.87+11.02 3.514£7.95 3.60+9.11 0.67 0.714 —-0.46 0.644 -0.37 0.714 0.28 0.781 —1.80 0.073
(19) (98) (115) (232)
JUH -0.53 -0.40 -0.17 0.44
P 0.606 0.688 0.868 0.662
4 HBIG
2= 3.61+4.13 43741422 4.01+7.66 4.14£1091 328 0.194 -0.16 0.875 —0.15 0.880 —0.63 0.533 —1.17 0.243
) (44) (43) (96)
% 1.74£0.72 546+£16.62 3461781 4.12411.87 0.11 0.949 —0.77 0443 -2.04 0.044 1.00 0.317 -1.32 0.188
(12) (66) 91) (169)
t/UMH 1.34 -0.36 0.38 -0.01
P1E 0.216 0.722 0.706 0.992

e HE T VB 15 DBI: B MERYY s OBI: FatlE MY ; NBIT : B I ARALHR
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5 HBsAgFM™ a4 FHR 5 IFN-y IL- 12K ZHE R 57

41 M 57 E-S B s ol Pia
IFN-y  J=L4E -1.147  0.501 -2290  0.023
e EL 29.602 13.058 2267  0.024

OIS -7.612  3.618  -2.104  0.036
IL-12  ZJFEmEs 3.813 1.346  2.834  0.005
WiRs 7 =X 3.161 1428 2214  0.028
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