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HE:. BY BN R R (HBY) 2 2 R K- 22 53 RS HBY MR R HE L. ik
TEFE 2017 4F 6 J % 2018 4F 1 HAERe Y 100 4] HBV #5452 K 7] A Be Ak ) 100 41l fi 5 A AE R IFFExT &, %
TRBEERIEATE A, 0 32 1X0H TC AP R 0 54 T, 45 2 X E R % HBY 2@ 4o =41 i # 3kiE < 500 #%
W/ml(IE# 4 ,n=100) ,500 $ 1/ml <K <1 x10° # 01/ml(HBV #4540 =37) i HE =1 x 10° #
DU/ ml( ZHF B, n =63) o Kl i mBRTaAR [ HH =8 (TG) JHEEL(TC) | = % B fe 2 1 (HDL) L% IR &
H (LDL) \Z 5 8 H (Apo) Al ] K F-FIIMLIE ApoB 7K s X% e 55 oK 9 pHBVI. 3 BURL A Wi Fh HepG2 ZHffH AopB
mRNA [ FRIBHATIE ; W55 G4 5 RS ApoB [ PIF HepG3 Afiffi b HBsAg HBeAg & & HBV-DNA & 5 #1710
E. SR HBV JENE BERIEMEMNSZ, EHERAAS HBYV, M0 5, Bz 508 R R 2 gk
(IEH H—HBY #i5H— 2 B4 (3 3%, Hoaf 7 TCHDL,LDL, AopAl Fllfi 3% ApoB /K-F-Y 2Bk (P ) <
0.05) ; Hr  LDL & FRERCON A . iF—2 Xy HDL =228k JR 8 119 ApoB #F47 1) RT-PCR £l W7 , 44 4L
pHBVL. 3 FUkifY) HepG2 4l Ml ApoB mRNA 223k /K AR F oA Y401, HBV F5ARK I 7R, KFL Y% ApoB 11
HepG3 4l HBsAg HBeAg il HBV-DNA & 35 B i & PRI (P 4 <0.01) . &5i€  HBV BRLn] k83
MLAEKSE, 3 LL LDL K H B I8 8 11 ApoB B9 F Fes ] i, HBV J& YL Al B ApoB Xf HBV 2 il g4kl 7 i , £ it
HBV {5 i, 20 A it ok i TC #5888 (1 (MTP) i 421 7= Az , A itk — 5%
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Abstract: Objective By detecting the difference of blood lipid levels in subjects with different hepatitis B virus (BHV)
loads to explore its relationship with HBV and their significance. Methods A total of 100 HBV carriers hospitalized from
June 2017 to January 2018 and 100 healthy persons for physical examination during the same period were selected as the
research subjects. Without the influence of other disease factors determined by re-examined, all subjects were divided into
normal group (viral load <500 copies/ml,n =100) ,HBV carrier group (500 < viral load <1 x 10’ copies/ml,n =37)
and hepatitis B patients group (viral load =1 x 10° copies /ml,n = 63) according to the detection of serum viral load.
Serum lipid levels [ triglyceride (TG), total cholesterol ( TC),high density lipoprotein ( HDL) ,low density lipoprotein
(LDL) , apolipoprotein ( Apo) Al ] and plasma ApoB level were measured ;the expressions of ApoBmRNA in HepG2 cells
transfected with and without pHBV1. 3 plasmid were determined;the contents of HBsAg, HBeAg and HBV-DNA in HepG3
cells transfected with and without ApoB were detected. Results The loads of HBV increased with the aggravation of the
patient’s disease. No hepatitis B virus were detected out in normal peoples. Serological tests showed that the serum levels of
TC,HDL,LDL, AopAl and plasma level of ApoB decreased gradually with the increase of viral load ( normal group—HBV
carrier group—hepatitis B patients group,all P <0.05) ,and LDL content decreased most obviously. Further detection of
ApoB as the main apolipoprotein of HDL by reverse transcription polymerase chain reaction (RT-PCR) assay showed that

ApoB mRNA expression level in HepG2 cells transfected with pHBV1. 3 plasmid was lower than that in non-transfected
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cells. Detection of HBV markers showed that the contents of HBsAg,HBeAg and HBV DNA in HepG3 cells without ApoB

transfection were significantly higher than those in the ApoB-transfected cells (all P <0.01). Conclusions HBYV infection

can reduce the blood lipid levels, especially LDL and its major apolipoprotein-ApoB. HBV infection can reduce the

inhibitory effect of ApoB on HBV replication and promote HBV replication. It needs to be further studied whether this effect

is produced through microsomal TC transfer protein pathway.

Key words: Hepatitis B virus; Blood lipid; Low density lipoprotein; Apolipoprotein B; Viral load; Reverse

transcription polymerase chain reaction; Enzyme chain immunoassay; Nucleic acid amplification fluorogenic

quantitative assay

CHVRRETE IR (L) 432 20 S 7 Fefr
FEIE th CBINT 2 7 (HBV) S 5| 19 %0
HBV 8L TRFAM b, 205 R 40 SR AL | 98 0E
FLFSedet . 2P 7E & J b 3R 2 0 K LA
FRE HBV R K 7. 18% , B F I Jy T Ad 1k ak;
WEEE R L TR O SR B R
B VRNE AL 6 | B AL A% A0 VE 3 i A 4857 HBV &
TFEAT DNA 53R} (hepadnaviridae) , F:[K2H K K
3.2 kb, J& MG A /MY DNA i 2 —,
HERA KRR 53 2Z—, TTE SR 2
TR A 2 PE SR 2 — . HBV 2 — A4~ ik
DNA Ji 8 , (HH RNA i 58 — 4%, H A HIAF7E & 00 5%
SR TR (A5 7 Ak IR 20 R 4 G BB b, A4
S LKL 6 2 19 JES 3 B, Bk T A SO R B
HBV 3 A NG EZAEM T 400, BT L, &A= HBV
YL ST I — e o Y 5 o 2 A, E A
WM EE (LDL) (& & T FEW] &, [F] i, LDL (1) 5
SE R iR AT REXT HBV (& il — g e . A SCE %
WF5¢ LDL e HELE 1 /333K HBV 3G 58 (1) 5200 .

1 #RERE

L1 —fs4 #2017 426 H #2018 4 1 A ¥
B i) 100 1] HBV #5473 LA K R A BE A () 100 4]
RN AN SR . WA 238 AR L B
ZRIGIFE (P >0.05), W& 1,

F1 ZHEERHFMILE (n=100,x=s)
ey B SRR B (em) T (ke)

fREARAG 49/51 35.21 £10.52 168.57 £10.94 60. 64 +10. 31
HBV #E453# 50/50 38.96 +10.59 170.88 +10.84 58.11 £10.35
PE >0.05 >0.05 >0.05 >0.05

1.2 ANSHERARAE (1) AdbrifiE: 18 ~65 % )
B A SRR LR . (2) HEBR AR HE (X ir
A AR ) HEBR A 58 5 52 B G s & 1 W 1 Mg
B G 1 9 L PRS0 B R VRS P s o A
993 5 1 Mg ILAE a0 B 20 Ik ok A A A 25 JH Al 5% i) g
JEAR I A5 5 7 B 10 00 B I8 S5 9 00 5 A 1 0 R
Fa 2R SRR R & B &

G 3 TR i BRI 703 DR B A2 13 1) B AR 5 X 52
RBFFEIC S IEAT IR , AP LB FA

1.3 @z KA Z2E R HBY 2tk
SRR <500 #£ 01 /ml(IF# 41, n =100) ,500
P01/ ml <JGFEH A <1 x10° ¥ 01/ml( HBV #7414
n=37) REHEE=1x10" #l/ml (IR EY,
n=63) ,

1.4 SXFGEARKUGHRN 2R F R LA
ARG AT B A . ZESEAT B AR Bl A I T — RO
Iy B A TG e 2 R SR KA 5 A i
— K 20:00 J5IFUAZEE 12 h, UG sgm i &5 5% . 78
GE DN EBURE Bk 7 TR 7, 3t B A1 2R AL T 185 T EUARE 1) [
FELOT S IBURE T 3R R OR I, IR TR 2 B T
o, ISR TR e ok 0 T3 bk, 38 43R Il AN IR
TN Bk e R K . TN RS UL, S AR A
SR L A FRARRF (] B 7 :00 ~ 8100, I LR iE SR i B 1] 1%
45— ; IR 0] Rk o T 32 10 B VR AT BRI, 3kt O 5
MR BTG G ;2R ML a0 DR T4 TR, 8 S X0 S 40 445
AT AR M HIAE 5 ml 2247, I
FEARAESEER)E , S BN IR RT3

1.5 =Z#bgiireten =AZ2iE TRESE
TR BB /1 5 e Bk UL 5 ml, 2575 M B gk [ 2 )=
3000 r/minfl % B0 10 min, 8.0 5K AE 292 mlill
T, BT - 80 CUKAE, Ar AU AR 55 5 — A
W, R A B 22 A 23 B AR 0 4 A rb o B 48 A
[H =g (TG) . 1 [ f (TC) | = % B IR & 1
(HDL) LDL. # g 5 H1 (Aop) AL ], JIr 4 il 50 24 2y
BECKMAN Jis it 2,

1.6 #:35Kk# 4 pHBVL. 3 fi4dd %A HepG2 2
fef AopB R ik egrbdr =i ESNE 12 ~14 h
Ja R BRI S ml, in A ZE PTEE, 1 000/ min 5.0
5 min, L3 % - 80 CLRAF, WifE 5k — A M HE X
[ (RT-PCR) 1B IR AR B i FL K 25 G0 0 1 %% ApoB. 75
B % HepG2 (T 40 M 22 ) 40 i, % — 3B 20 40
Mo BEfT A5 Y i A pHBVL. 3 [Fikr, 5% YL i 1) 24
Jibr>h HepG2. 1, %% 4L i 1 40 fd A5 >4 HepG2. 2, 44 4
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JRUBCE F AT G i i) 4 i 855 35 3 v, 78 CO, B
FAEHARLERT IR . SRR #EAT RT-PCR RIS M BE
FRL VTGN < 2% % A0 A 5t Y () 19 60 40 L FH TRIzolR
IR BN 4 RNA, 22 DNA BEAbHS B e JHIR
e S g 5 )8 cDNA, SR 5 X ApoB 2 [N ) RT-PCR 45
IS | ARG, ]I LA B-actin /K N 2 B E4T -
T4 (ApoB. B-actin 45 FAES | F 51 L% 2) , R
%44 Primer PremierS. 0 #4535 93% 31, P34 r=4 %
BN BB I FRL UK AT ARG 2T o e 5 A e pH-
BV1.3 ki HepG2 4ii i rft AopB mRNA (i3 ik 47
FL#, LA HBV Xt AopB 3k M 5

F2  ApoB.B-actin FrRAES| ¥ F 5

HH

% N
ApoB 5'CACAGGCATCAGCCCACTT 3" 5'TGCGAGGCCCATCTTCTTA 3’
B-actin  5'ATGATATCGCCGCGCTCGT 3" 5'CGCTCGGTGAGGATCTTCA 3’

LS9 T

1.7 #% 5 k%4 ApoB 4 HepG3 #m it # HBsAg,
HBeAg 4% % HBV-DNA 4265k % ApoB (I E
1% 2R B K Flag2B-ApoB % 4t HepG3 (3 4 7 HBV
AL AL, BT Flag2 B A28 [ AR S5 Y L AR H %f
R EBCTH 2 200 M A, 24 b e B A I B R R
FH ELISA J5:ka HBsAg Fl HBeAg % 4t , R H] HBV
FER B ¥ ¢ 't 7 o A W 3 50 65 I o T A 4 i rh
HBV-DNA #1717y e HURG 60 0 7 A 4 1)
VLI BARAE . X He e SR G ApoB 1 HepG3 4 Jifd
H HBsAg, HBeAg & & J HBV-DNA & &= 47 L #K,
LAIMRZE ApoB Xf HBV 42 il i) § 0

1.8 ZitFora  ANFFEHER o EkE R SPSS 4t
TR 0 TH R B R & £ KoK, 2 IE] 1
BRI Tr 220007, Z 8 LR ] SNK-g K5
P <0.05 HZERAGFE L,

2 # X

2.1 ZREFCHEZREALR  (BEAKEHE 100 4]
CIFRILERIE %, Ll HBV #r A Be 9 100 451 3% ik
FH M A SR HBV, % HBV #2473 100
3 —2247 HBV By 36 5 i I 25 1 B
63 il HBV S5 sk & =1 x 10° #£ 0l/ml, 43R Z T i
HHUL;37 B HBY #EH R <1 x 107 #5 01/ml, 434

HBV #7174 .
2.2 ZiAbRgdsARAb M 4 Rk SRR, HE
ZIRE RPN (IE W 4 —HBV #4574 — I
BE) ry s Hm s TCHDL,LDL J AopAl 7K
SRR (P ) <0.05) 3 Horp LDL LA =35 7K
TR BB AR IE A T REREL N 8% ~34% 5%
HBV #4720 F I8 E 248 8% ~19% , 1fij LDL 7K F-
BOEH A T IEIREE LA 44% %8 HBV #5417 408 B
K298 31% N IR EE o I, L3R 3.
2.3 HBV s} ApoB % ik 65 % HBV L% Ifil
EHEbR K T B 520 DL LDL 5 B 5, etk — 45 4
Br HBV YL 1E K HDL =B a5 1189 ApoB By
M, =232 I T Y ApoB K ¥Rl & 52 i 1K
W R (IEH —HBV #5474 — S 4) 1
BEHTTBRE (P <0.05) , ULER 3. X Y o i e
pHBV1. 3 FUki i Ff HepG2 40 it RT-PCR #65:i H:
ApoB mRNA [y ik, B 1 A] WL, B4 T HBV [
HepG2 4iJifl ApoB mRNA 577 BH g B0A58] , 1T B-actin
RS TS TR

HepG2.1

HepG2.2

ApoB

f-actin

1 RT-PCR #:l HepG2. 1 F1 HepG2. 2 4l iy
ApoB mRNA FiA7K P12 5

2.4 ApoB xf HBV 4165 %0 KU ApoB i
Flag2B 20 #1554 T ApoB 1y Flag2B-ApoB 41 ) HB-
sAg.HBeAg il HBV-DNA ) 4 KL 1745 G5 115 22 5
(P #]<0.01), HBsAg & HBV )4} 7%, Flag2B-ApoB
£ HBsAg & b 2 W H A0 Hh i HBY B4 %2
HBeAg 7= 4= T 9% 8 N #, Flag2B-ApoB #H ) HBeAg
i R AN HBV 1% 3455 ; HBV-DNA |y & &
HAEASR HBY 8, 254G =M ER, Flag2B-ApoB
ZHi) HBV B B2 T Flag2B 4H, LK 4,

3% it

HBV H X ARSI 5 et HBV i i,
MELIMIRIE B, HBY A AR Z 5, S KB R7E A

%3 Z=4HMmiE TC.TG.HDL LDL AopAl B 3% ApoB 7K FLLE (x +s)
2H 3] % TG( mmol/L) TC( mmol/L) HDL( mmol/L) LDL( mmol/L) AopAl(g/L) ApoB(g/L)
EHH 100 1.30 £0.76 4.78 +0.91 1.35+0.37 2.85 +0. 64 1.35+0.17 0.85 0. 12
HBV #7741 37 1.31 0. 58 4,25 +0.78* 1.10 =0.22* 2.33 +0.59* 1. 17 =0. 14* 0.71 0. 19%
CNFEREA 63 1.20 +0.57*" 3.67 £0.99%* 0.89 +0.37%* 1. 60 £0.59%* 1.04 £0.31%* 0.56 +0.21%*
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T HIEH AR, P <0.05; 55 HBY #AfF 20 LU, * P <0.05,
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F4 5 REES ApoB iy HepG3 4

HBV iR EEX L (2 +5)
RN HBsAg 751 HBeAg 5  HBV-DNA &8
ApoB (ng/ml) (PEIU/ml) (1g1U/ml)
Flag2B 41 62.61£24.33  8.53% 3.16 4.26 +0.98
Flag2B-ApoB 4 165.23 +79.21 26.56 +12. 14 13.51 +3.98
Py <0.01 <0.01 <0.01

PRGN Az, 322 o 40 B A T B 7= AR 5 4
JHL ) 45 P A #1019 AR Ak, 2 B AR R 7
TG.TC,HDL,LDL k. AopAl & JLF IfiL %5 1 43 1) A2
AR T IS bR KA 2 S R R
fER R, AR A, HE HBV 3 A ARECE 1
#4 ,TC HDL LDL .} AopAl /K25 0] B T #
O Hrp LDL T R B 2, BT LA 5E HBV Xf LDL 1)
ML A EEE X,

ApoB J&FLEE Wk F1 LDL 3214k N8 11, ixX 4t
JEHE (A o I B B L 40, R H R AN T A
ApoB 7¢ LDL ¥y T fF 4 ffi €4, {H'E & LDL [ £ %2
By . ORI TC %7 2 1 (MTP) A7 75 T 248 I fok:
AT PR ST I P 2 200 B v i AP %% g & 11 (VLDL)
/N 200 o L BE SORE ( CM) 5 18R 3 B T 24 55 1)

RIEEERS R . MTP ] LUEHERE WM i) TC TG Fgk
Ritia  fERR A h A AR . AR R,
FIE % 40 L AH He L e HBV J5 HepG3 40 il 1) RNA
HL K ST BEASOR , Ud BH B I 4 i AopB mRNA (1) 36
IKBESIHA TP, MTP (19 & 52 ] BEXT ApoB 1 4 Al
wHEELEM, X4 HBV # A AR5, BEAS D6 MTP
FEHMFIE, MTP & /0, 530 ApoB mRNA ik
KOV REAR , e 208 ApoB g & g

H B A HBsAg .HBeAg il HBV-DNA [#) &
SR W 2 R R N B RSO 1Y 2 AR A
AW R, FE 3T ApoB FKIKFEH 1) HepG3 4l g
() HBsAg . HBeAg & it il HBV-DNA [ it ik /0>, 7
SRS, 278 ApoB BT LU HBV 4 g i &2 i, w]
DIHEN , HBV 40 ffl i A A5, 76 DNA 7K L 3 il
MTP 977 A il A sl MTP 8 (100 & i, Sk 4 il
ApoB mRNA [}3R3K , Bk AopB (1% 5 %t , 1M1 7 41 g
ApoB F I Z AT LI HBV A9 i .

Zi ik  HBV Jge ] sk /b 5B 5 I 7K SF-, I LA
LDL S HFZHARHE A ApoB 1Y N R W] i, HBV J&
PenlBEAIL ApoB X HBV & {fil /4 il /E 1, {2 2 HBV
M IV R A MTP 3R 420 77 A=, 4 Ff Xt
MTP #E47 ik —2F5%

% 30k

(1]

(2]

(3]

[11]

[12]

[13]

[17]

[18]

K fS A HEA 2018 —07 - 11

Bt MoBT il BT LT 25 s M E e (T ). T
S 25 K 2R 4] ,2016,18(9) - 79 - 82.

AW Z TS5 7R X 003 B 2 11 23K 5 0 B B 5 S HC AL
HRT D] 2 RBUK:,2013.

SEH, FEAE , TR SR, . ZIF AR B S SRR &
HSFIRE SR (V] AR E Y B2 R, 2015,15(7)
1241 - 1244

Schott E,Bergk A,Berg T. Strategies for the prevention of hepatocel-
lular carcinoma in the context of chronic viral hepatitis[ J]. Z Gas-
troenterol ,2008 ,46 (1) :69 —80.

AR, ZME. AL IR AG I VL X MLV b AR N 2 I 3 10 A8 D 18
SrprT]. rdE B ,2016,22(12) 12097 -2099.

Lavanchy D. Worldwide epidemiology of HBV infection, disease bur-
den, and vaccine prevention[ J]. J Clin Virol,2005,34 Suppl 1:S1.
Mathews G, Bhagani S. The epidemiology and natural history of
HIV/HBV and HIV/HCV co-infections [ J]. J HIV Ther, 2003, 8
(4):77 - 84.

Fung J,Lai CL, Yuen MF. Management of chronic hepatitis B in se-
vere liver disease[ J]. World J Gastroenterol ,2014,20(43) :16053.
Hsu SH, Wang B, Kota ], et al. Essential metabolic, anti-inflammato-
1y, and anti-tumorigenic functions of miR-122 in liver[ J].J Clin In-
vest,2012,122(8) ;2871 —2883.

T &, 25, R IEAC. MM QAT 58 B3 LT IR N8R 28 11
KPR AT ST (], B AR K 86 A &, 2015, 25 (16) - 2758
-2760.

Liang X,Bi S, Yang W et al. Reprint of ; Epidemiological serosurvey
of Hepatitis B in China--declining HBV prevalence due to Hepatitis
B vaccination[ J . Vaccine,2013,31Suppl 9:J21 - J28.

Sandig V, Loser P, Lieber A, et al. HBV-derived promoters direct liv-
er-specific expression of an adenovirally transduced LDL receptor
gene[ J]. Gene Ther,1996,3(11) :1002 - 1009.

UK, K R, B URSE, 45, ZHF I 4R 9 E R HBV
DNA & S 7E 2 TR B L 2 W i I [T 1. W e
SRR F 2 ,2016,25(4) 1415 - 418.

EA, BRE. IR SR VA [T]. e~
5B $4,2017,32(1) :20.

Ve, B2 AL 2 I 3 ik X 43 U 5T B v P ke [ ] [l B
R FESE 2R ,2016,23(4) 285 —288.

Mommeja-Marin H, Mondou E,Blum MR, et al. Serum HBV DNA as
a marker of efficacy during therapy for chronic HBV infection ; analy-
sis and review of the literature[ J ]. Hepatology,2003,37 (6) : 1309
-1319.

Petta S, Camma C, Di Marco V, et al. Hepatic steatosis and insulin
resistance are associated with severe fibrosis in patients with chronic
hepatitis caused by HBV or HCV infection [ J]. Liver Int,2015,31
(4):507 -515.

Nassal M. HBV cccDNA ;viral persistence reservoir and key obstacle
for a cure of chronic hepatitis B[ J]. Gut, 2015, 64 (12):1972
-1984.

& B #2018 -09 -09 %% T [



