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FLR A #E L 386 X, e F [ 0-1-6 H ez iy X 2 Lk AT O IR s e T b 2 12
1. SR FHAL S B CHR I ZE 710 AR LR 12 8 (3L A4 JE I HBYV Il I 4% 759 HBsAg .
$i-HBs .HBeAg . $i.-HBe FIHit-HBc 7K ; FI| FH it AN A B2 ELISA Rl #i 2E JL 2 B2 LA A1 & o
TLR3 25 [ 3R 35 1 B2 T bk [ A0 BRI A B AR L 4t e 4% S R4 s ( DCs ) 33 1 Th1/Th2 #Y 4 i[5+
K. R HiAEJLHBY MiEAREY Ll “HBeAg  HT-HBe ' . “HBsAg ' HBeAg ' $ii-HBe " |
“HBsAg" " HI“HBV It 4], HBVM " & ; “HBeAg “fi-HBe ! " #2022 L & T4 i T/
55N 2R 5.2% AR T HAM 3 A AY 20.09% .40.09% 1 22.5%., 4 %5 HBV I3 #4221
F) CD." Tk B 40 A CD " T otk L 20 Mgk i B A LR L IL-6 K F 2 F R G %2 L.
“HBeAg ' Hi-HBe "Rz N A L LAY TL-6 ZKF- 25 T “HBVM #5520 A )L S 2 LY TL-6
T2 54 —HBs 7K - 52 TEAR G 5 M35 IL—6 7K F-> 1 112.0 pg/ml AYEAE L& A 2 i T0/55 18 24
B KB T B T 61.4% (OR=0.386, 95%CI: 0.266 ~ 0.561, P<<0.001) . #5i& ¥4 JL“HBeAg"
Pi-HBe "2 I 5 7K IL—6 5 ) 8 v T/ 85 0 25 R A8, b ) LA L s b s Al A i e S
GPERASIOC R A TR — 5T .
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[Abstract] Objective A prospective study was conducted to explore the influence of neonatal
modes of HBV marker (HBVM) on non-/hypo-response to hepatitis B vaccine in infants. Methods From
July 2011 to July 2013, a total of 386 pregnant women who showed serum HBsAg positive with their
neonates at birth and another 227 infants at 12 months admitted in the Third People’ s Hospital of
Taiyuan in Shanxi province, China. All infants received hepatitis B vaccine with the 0—1-6 month
schedule. Maternal, neonatal and infantile HBsAg, anti-HBs, HBeAg, anti-HBe and anti-HBc were
measured by chemiluminescence-immunoassay. The neonatal/infantile PBMC TLR3 expression level
and the quantities of T cell subsets, B cells, DCs were measured by Flow Cytometry. The neonatal/
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infantile Th1/Th2 cytokines were measured by ELISA. Results Four types of common neonatal
modes of HBVM appeared as “HBeAg " anti-HBe " ”, “HBsAg" HBeAg " anti-HBe"”, “HBsAg"” and
“HBVM 7, respectively. The overall rate of non-/hypo-response to hepatitis B vaccine in neonatal
mode of “HBeAg " anti-HBe *” was 5.2%, lower than that seen in the other three types of mode
(20.0%, 40.0% and 22.5%, respectively). The frequencies of circulating CD,* T cells and CDs" T cells
were significantly different among four common modes of HBVM in infants. Meanwhile, the level of
IL-6 in mode of “HBeAg " anti-HBe*” was higher than that in the mode of “HBVM " at two points.
There was a positive correlation appeared between the level of IL-6 and the level of anti-HBs. It was
quite unlikely to show non-/hypo-response to hepatitis B vaccine, when neonates were at the level as
IL-6>1 112.0 pg/ml (OR=0.386, 95% CI: 0.266-0.561, P<<0.001). Conclusions Neonates who
were with the mode of “HBeAg " anti-HBe © 7 and high level of IL-6 showed a lower non-/
hypo-response rate on hepatitis B vaccine. It is necessary to further study the relationship between
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neonatal mode of HBVM and the immune status.
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2. HBV MLV Fr i R I - Ak 2 & O B P2 i e
(CLIA) f I 22 7= 43 4 L M 22 JL i HBsAg.
$1-HBs .HBeAg . $ii-HBe . $T-HBc. 22 L FHET

—~HBs=100 mIU/ml A5 w24 HBV Ifl
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3 %J%ml TLR3 5 1 F160 3 41 B A0 4G I < 43 15
A JE 1L B % 40 i (PBMC) |, R H it =8 40 i R
(FCM) £z A JL S 22 LI PBMC TLR3 & &1k
i S A E AR 2R 4 AE (DCs) .CD, ™ T ik B 41 i

TTIHREL YT AE L CDy " B bk T 41 A Al FoxP3 *
(CD," CDuos ") JH PR TR LA M 850 . & TLR3
AP 1gG-FITC Al TLR3 BT APLiA I T
2% [ Santa Cruz 22 ) 5 A5 I 72 41 i Fir FH 17 SR 5 [
PR T 26 [ eBioscience 23 7] . i il Cell Quest
AT A3 o DAAI D oG 7 44 5 1 2
FEAHXTECE A 05 (%) = .

4. A0 i 20 A R A A < SR F ELIS A A6 0 35
Az )L ZE LI ILE 4 3= (IL) -12p40 (IL-12p40) |
IL-6.1L-10 1L-2 . IL-4 Fll Tt & —y (IFN-y) 7K F .
IL-12p40 . IL-6 . IL-10, IL-2  IL—4 FI IFN—y [ ¥ i1
B350k 15.23.3 11,50, 14.5 F120 pg/ml. FrifEfh
LR R RP>0.997, 4 L PR A6 ) &
TATAY TR BOARRAH .

5. Geitaf 05k R I SPSS 20.0 B HEA TS
G3HTe R OB R Y HLBER B 5 25 53 B sl B RN kS
55 F“x & 57 F R IR IE 25 40 A B BERE, A <M
(Qn)" FB B TERE & HEORAL R H
BOR M xRS o OR A B H 95% C1 /)31 5k A
logistic [AIH 34T o AR DA IEZS 5341 748 H (R AH DG
Hr>k H Spearman FiAH K 347 P<0.05 A2ERH S
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1. HBsAg BH M2 7= 10 S A= JLHBV I 2%
15K : 386 XF HBsAg FH 4277 13 S Hogi A= JLHBV il
AR I 1S, I 1, Hib  HBsAg FHE:Z2 =10
HBV Il 2450 10, 3R 1855 1 ~ 10858
A JLHBV LGB A 1070, £ 1 rdlEE 1.2,
3.4.7. 11~ 15,

(1)HBsAg FHEZ# 7= A R H A= )L HBV IfLE
FEZUFPS . 386 ) HBsAg FHEZ2 =10 /) 10 #F HBV Il
2B I 20, 4
MBI 47.4% (183/386) , B 3L 2 Ik

(P>0.05) . #HiEJL4FBIT 2 LPUAR KT 10 22
G iR X (P<0.001), HALR 11 LB iAK
SR A 3 R L3,

(2)rE L4 Fh £ HBV A 5% L2
JHF928 ¥ TIC/85 B8 0 56 2R 2 227 B 3R L 2 PP J6/55
23RN 17.2%(39/227 ), 5if o 25 5 Ky 82.89% (188/
227) o A LA AR R I0/E5 I A R I 25 5 BA Geit
225 L(P<<0.001) , HJG/55 10 2 3R i I 2 S A kol
R 11(5.2%) <#X.2(20.0%) <30 15(22.5%) <
13K 1(40.0%) o[RBT A LB 11 KA R

1 HBsAgFHPEZE™ 10 KR E JLHBV ML~ hR s ks A

.5 37.6%(145/386) , y\jHBSAg I ?:jg HBsAg $i-HBs HBeAg #i-HBe #i-HBc mﬁ(i’;b}ﬁ[ﬁ(%) gﬂﬁ%%iéit(%)
PEZEP=IE Y 2 Fp 225, 3 328 4l 1+ - - - - 183 474 13 4.0
HAER G 2 e BB He A i i N f * ) “1‘2 31? 2? 2§
%, HerPsl 8 (R = FH) Al 9 (/s P 6 an L o
=) X 2 Mg e A &N 0.5% 5+ = + - - 14 36 - -
(2/386) . 328 fil 7 2L JL 5 10 Fh ke T S§ . - 3o 08 -
HBV M B b bt 150 . o _ .o o2 e
U, A L OBy 50.3% (165/ 9+ s \\ s + 2 05 - -
328) s Hpk R 11 A 2 Akt 10, (- i - + 20 - -
LA R A LRSI 29.6% 07 o T T T T T T T e
328) . 8.8% (29/328) Hl 4.0% (13/ 13 - - > + - - - 6 18
328) , HoAth A 2T o L H b 4 - - - - - - 5 15
15 - - - - - - - 165 50.3

W1,

ait

386 100.0 328 100.0

(2) HBsAg FH P4 2 7= 43 Je Ho
A JLHBV ILIF = BRI  C &

T AR, UK ; 85X 15 S8 HBV LI 2 TLiE r 2B

R2 HBsAgHM:ZF= A2 Fh FZHBV M2 5 H oA L

HBsAg P2 19 2 Fp 2 2T

HBV I 2# R 56 &
T AR L 4 Fh 32 BRI | L AA Y Sk Wi L BRI st ol Pl
2% 5 BAT 0% 3 L (P<<0.001) BAME 1 2 o 15 7
‘ S . , 1 13(7.5)  0(0.0)  4(23) 156(90.2) 173  253.700 <<0.001
HBSAE IZH fi@?ﬁﬂ*%fti?,ﬁ;%ﬁﬁi 2 0(0.0) 29(22.1) 93(71.0) 9(6.9) 131
JLURREE 15 200, i iz i X A a3t 13 29 97 165 304

JL BB 90.2% (156/173) ; HBsAg
BH P2 = e 2 2 T Hep AR LA
K11 20, iz B A L

T AF S AN B A5 5 R IR L (%)

®3 OFAILAT EEHBV ML AR 2 LHT AR 19 HeEL
K HBV LA 5 SRR BN B R

1 71.0%(93/131) ., W32,

Hi-HBs /K- (mIU/ml)

WA IR

[
‘ ‘ . o TR N BAE N ORMEOs%C) P

2.9 L AR EZ HBV I O G MO0 i) gl %)
R G L HER N B I R 11 77 1000.0(540.00) 4(5.2) 73(94.8) 0.189(0.063 ~ 0.563) 0.003

(1) 4 L 4 F & % HBV (L3 2 20 3682(864.20)  4(20.0) 16(80.0)  0.861(0.266 ~ 2.793) 0.803
s N \ 110 279.9890.40)  4(40.0) 6(60.0) 2.299(0.604 ~ 8.696) 0.223
2 [y A <
R BT FBe 4 Fh 15 120 4983(892.15¢  27(22.5) 93(77.5) 1.000
FEBACRPBI 112,01, 15) 3T At 227 39(172)  188(82.8)

AL 304 451, JLBE VTR L 227 {41,
WE 7% LS AR BE TS L2 A | B
R 25 7 1 22 S o ge i X

1« Z A HT-HBs /K- FL Bk Kruskal-Wallis H KK, x*=15.093, P=0.002; i
bR Nemenyi 324656 5 540 11 M EL, x*=5.075,P=0.032;" 58X 11 ML, y*=
9.293, P=0.020; "5 11 Lk, x*=12.075, P=0.002 ; Z£H [i1] JC/55 1 24 R 1 L3R
Fisher B UIHE R, ¥ =15.306,P=0.001
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To/55 WL 2 1 KU LA =X 15
T K T 81.1% (OR=0.189,
95% CI: 0.063 ~0.563, P=
0.003), W33,

3. #i 4 JL4 Fh £ 2 HBV
I3 Ao AR LB L
PBMC TLR3 # & ik LK
AHIC A E 4N I 25 A1 Th1/Th2
T R F 7K Y HE

(1) PBMC TLR3 % 4 %
IR H A RS 149 1]
£ )L PBMC TLR3 7 [ % ik

R4 A LARP EEHBV IR 2 L AR R |
A LB LIL-6 7K LU

Lo CD,’ T‘wﬂf;;g CD;" Tk 4l ﬁilJLL 6 %Jlli 6
RIS A (;i_h)' Caty M pemiray M pgm

11 59 44754920 1626+591° 28 1113.0264.7° 24 1286.2(60.1)

2 16 3824+1517°  16.81%+7.12 15 1074941338 11 1282.8(38.7)

1 8  41.11%10.52 16.0245.19° 7 11174+1152 7 1247.1(264.0)

15 86  39.73k1157°  19.39£6.54 40 10287%+136.1 45 1076.8(280.6)
FAE/ Y8 2.853 4,058 3.088 11.293
PIE 0.039 0.008 0.032 0.010

IR AR 2 410 HLASR F 22930 , BB LR FH LSD-0 K56 5 A5 o0 A ek 241
[ H 42 R Kruskal-Wallis H R 55 , 9519 HHER F Nemenyi 746255 ; CD, ™ TR EL 41T CDe ™ Tk
C 200 A ) KR 35 o B T R L AR M ) B s S 11 M, P=0.040; "S5 EEC 1AL, P=
0.008; <S5 15 M EL, P=0.004; “ 58X 15 M0, P=0.023; <580 15 MH L, P=0.032; "5
SASHILL, x*=11.293,P=0.010; $5 5 SN M, 555 U8 R Q

i, 169 5] 22 JL PBMC TLR3
HmEFRAE . HAE LR SRR E N E
R e Z ) S T 2 F TG #E X
(P>0.05), 80T Hr A )L 2 JLPBMC TLR3 %
HR IR ZE R TG L (P>0.05),

(2) Z1 8] il e i 40 Ak e 1) E A« A 140 1)
B LN 169 51122 JLARE 1l CD, ™ Tk EL4i L .CDs*
TIKEL 40 . FoxP3 " (CD. ™ CDus ™) 145 T R B2 48
Jid .CDy " B ik EL 20 i LA B2 DCs BB i L2~
Jeil B AR B I S 2 AR I o =2 ] B 45 A=
TRIZF G2 X (P>0.05) . #Hid LA I
G PE AN B A A5 L A T i 22 R gt
2R SCELCD, T THREL MY . CDy ' T Ik B 40 e
HIEA BN MR A S5 L (P<0.05) , H
g g 25 R TG TR . PR EL g R] AT
FE 2 A 15 F 2L CD, " T ik I 40 i B A T
R 11 (P<<0.05) 382 11 A 1 F22JLCDy" T
IR EL A S I AR 15(P<<0.05) . L4,

(3) Th1/Th2 %Y 4ff Jf PRl 57K - i) b A - ) 45
90 57 A JL AN 87 4511 %2 JLAM & 1. Th1/Th2 %I 41 i A
F IL-12p40, IL-4, IL-6, IL-10, IL-2 & IFN-y 7K
o H A LR B RN R A I R A R
Z KA BT HES LG FE L (P>0.05) .
A L LIL-6 K- TE SRR 22 3 2
eiteriE X (P<<0.05) , PG LA n] AT, 45 11
A LR LIL-6 KP4 T 15 (P<<0.05) . W
#4, #E LB ILIL-12p40 IL-4 IL-10 . IL-2 &
IFN-y/K AT 122 R gt 8 L (P>
0.05).

4. 2)LCD." Tk AHM . CDs™ T 9k I 248 i 25 o
FIE AR LR B LA R Il TL—-6 7K -5 32 L4/ -HBs 7K
S AR PR 2B - 2L CDL T T S 40 i 5 4 -HBs

IS AFAE A 56 &R (r=0.136, P=0.063) ; 22 )L
CDy " T b B 41 it 5 5T —HBs 7K 3 A 77 7R AH 56 56 &R
(r=-0.138,P=0.060) . #tJLIL-6 /KFL4i-HBs
IR TEAH R (r=0.679, P<<0.001) ; 2% )L IL-6 /K F
5 Hi-HBs £ 1EAE(r= 0.746,P<0.001)

5.8 A L IL-6 7K 20 90 5 B L & I3 1 H s
NI Z B JLIL-6 7K 4% M43 IL-6 /K- <
1 112.0 pg/ml 41 1 1L-6 7K *F >1 112.0 pg/ml 4 ,
87 122 L 34.5%(30/87) A L HFRE To/59 W 2534
65.5%(57/87) Mt &4 . 1IL-67KF->1 112.0 pg/ml
TG/ 55 N KA 0.0% , Ik T TL-6 KF <
1 112.0 pg/ml £ 1Y 65.2% (P<<0.001) . H. IL-6 7K
F->1 112.0 pg/ml B A J LA AE S 10/ 55 1 28
B XU G TL—6 7K F-<<1 112.0 pg/ml Hr A= )L N R T
61.4% (OR=0.386, 95% CI: 0.266 ~0.561, P<<0.001) .
W5,

55 HAILIL-6 K T4 5B L 2R T/ B
T A

ool JomRs mas X0 PH
<1112.0 27(61.4) 17(38.6) 38.260 <<0.001 1.000

>11120  00.0) 43(100.0) 0.386(0.266 ~ 0.561)

OR1{H(95%CI)

6. LM )L “HBeAg Hi-HBe " " #E 2 I
TIL—6 7KF-XF B2 L & JH 1 /55 0 28 i s i) < 26 L
IL-6 7K V4% M 532 IL-6 fR/KF- (<1 112.0 pg/ml) Fl
IL-6 /& 7K F- (>1 112.0 pg/ml) o LL#T A JLEE = 11
(“HBeAg ' $i-HBe' " 257 ) )2, BiR LR
TC/55 W2 I IL-6 Ry K AT IL-6 IK -2
(OR=0.269, 95% CI: 0.143 ~ 0.503, P<<0.001) ; L/
IL-6 7K (&5 AK) 432, 7 “HBeAg HT-HBe " "4
K5 O IFEW To/55 2 J6 & (OR=0.246,95%Cl :
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0.053 ~ 1.138,P=0.143), UW.Z6,

6 “HBeAg'Hi-HBe "#izUMHT 1 JLIL-6 /K-
XoF & JFFJE 1 TG/ 55 L5 (A 52 )

. IL-6 NI

Bk KT TUBRE TR X P OR{E(95%CI)
2= Om 0 16 21351 <0.001 0.269(0.143 ~ 0.503)
P S 4 6 2141  0.143 0.246(0.053 ~ 1.138)
FE 0 14 19.487 <0.001 0.269(0.143 ~0.503)
A

ik 19 7 1.000
H TL-6{/K (<1 112.0 pg/mDFITL-6 =7KF-(>1 112.0 pg/ml)

Wit

HBV Il #0824 24, H HBsAg R4
IHHBV Il 2245520 58 JLHBV LS A X A 7
— R, 2007 4 T AESE B 8R4 I HBY
I3 A LN = BRI, 7 28 Rk
$01936.0%(95/264) s Hk hy “HBsAg " U K =
PE AR . WA 5T 45 SR iR, HBsAg BAPEZ2 7= 1
HBV Il 8 2 LL “HBsAg " i 2 WL, 5 227 1A
SV 47.4% 5 T A% e PR A9 R = BRI/ =
PH RS540 UL . X RT ES HBsAg BHYEZ2 P9t
WREEIRIT A O, $En 4 I BH T HBV BREMERE 1 &
WA AR . i THi-HBe 6 1 2802 7F HBeAg #%
B1)5 , 38 # HBeAg It —HBe [F] i 46 H #5004
iff 5¢ 78 HBsAg FH P 22 7 14 #9387 4 JL “HBeAg ™
Pr-HBe "I T (5 LUK, H HBsAg FHM: 4277
11 “HBsAg "HBeAg " /L -HBe " " B 20 '~ Ho g 4= )L
HBV IfiL7F # 1 L “HBeAg " $i-HBe " "z £ Il
X A e B T 2277 I HBeAg M4 —HBe i i1 it it 1%
W 2ET A )L, T AR th TR B B e VE AR
L HBV B [m] B 7 1) R e

BT R 227 1) HBsAg BHIEZ2 7= 10 38 L P
B TC/55 N R 17.2% , v T 3% — B AR Z e
HiTC/3 A%, X 0] BB ke B LA A A
WKL T2 7230 HBV JE YL il A M R 5 IR R v il
H A BRG] T— B AREE [FE, A0
5% HBsAg BHPEZE 77 1E (/) B )L £ JFF8 1 0/ 55 1 2 %
1T N HAAR S ST 0 27.4% ~ 30.2% 73X AT fig
SRS H B e D Re Y 22 7 4518 2 R K 1
B, HBV I 2= i Bt HBV ISR Gt , . RE
S BRHLART AGZ 10 HBV 7 A S B 24 e 1
HoA JLHBV B 2 m A LAY S DiRe ", i
I HA AR HBV L3 A X i 8 A L 2 9%
B SRR A SR AR TR . AR AL /R, AN A HBV
T AR BB A LT 2 PP 1 ) 8 1y 25 S o AN

[, B ¥4 JL“HBeAg " Hi-HBe " "Hi T & JH B
Jo/55 B & kA A AR . 3R BT 4R JL HBeAg M
Pi-HBe PHM: AT B 238 1 52 w3 A L e i Dy fig ke 4
o U2 1 B g Ny 25 e

TLR3 E 8 FE AR R SR G032 FARAR M g2 1)
A, e SR HBY & il i b el 7= 4, Bl S
TLR3 {5530 Bl 16 Ak , i 4 F HL T U3y T ik 2
A0 LA M TL—6 \ IL-8 \IL—12 F1 IFN—y 25 41 Jifg [Fl 7 3%
KM Z | T R HE R PR VR BAR A
EH A L 4 Fh EE HBV I 7 2R 20 B A L 3R
JLPBMC TLR3 HE Rk 2R LI FE X, H
J& TLR3 {5538 B AH G A9 22 JL CD. ' T 8k 2 40 Jf
CDy" Tk A S A L 2L TL-6 /KF- 22 554
it L. BT CD THREL AN Al CD ' Tk
20 2 B P HBV B (1) G BE A $EI AN [+H]
HBWV 1ML i A 2 0 22 LH B 2 1 g T e
A, (EAMI A BRS)LCD, TIHRE I CD," T
W AN &R 5 HT-HBs K7 ZEA M . AR5
7R “HBeAg #i-HBe " "#ix N #i A4z JLIL-6 /K15
T“HBVM "#i5, #&/5¥14: )L HBeAg Fl4i-HBe FH
PERT AR IL-6 19772 o i — 2D B A= L
LI IL—6 7K V- 54 -HBs S 1E A ¢, HIBE % 1L-6
K1 TF i, 2 LBt -HBs K VB 2 THE 5 B i
IL-67K3F->1 112.0 pg/ml (3542 JL & A= S IR T/
559 107 25 O XU HE TL—-6 7K1 112.0 pg/mlF A LT
K1 61.4%. $&/R SRR RN IL-6 fm /K
AR SR N A I R AEA O, HALARAE T IR —
. T Th2 R 40 K7 TL-6 AR G 28 8 5
LR — A SRR, Hon] VG 1L B Ik CL AR, IR Y
B bk U 41 B (R 38 58 L 434k, DA 52 e AL A4 7 492 2y
AE™ . $E/R IL-6 N BE 2 id 1 {2 #F B bk 0 41 A 1 1
BRI INHT-HBs K- 7= . LG0T oo B
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