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Quantitative characteristics of serum lipoprotein subfractions for hepatitis

B virus infected patients based on nuclear magnetic resonance
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( 1. Human Phenome Institute, School of Life Sciences, Fudan University, Shanghai 200032, China ;)
Abstract: Objective Hepatitis B virus (HBV) infection is one of the most serious public health
problems in the world. Previous studies showed that HBV infection caused outstanding changes in
host lipoproteins. However, there are no reports on such component changes of lipoprotein
subfractions. This study aimed to quantify the HBV-caused changes in the serum lipoprotein
subfractions and their components. Methods Serum lipoprotein subfractions and their components

for 40 Hepatitis B surface antigen positive patients and 40 controls were quantified using proton



nuclear magnetic resonance (‘H-NMR), and the lipoprotein changes in chronic HBV patients
against controls were be investigated. Results HBsAg (+) population had significantly lower
levels in most lipoprotein subfractions than HBsAg (-) population. After adjustments for age,
gender, hypertension, diabetes mellitus and coronary heart disease, the levels of VLDL and
subfractions (VLDL1 ~ VLDL3), intermediate-density lipoprotein (IDL), small high-density
lipoprotein (HDL4) and their components were protective factors for HBV infection (OR < 1). In
contrast, percentage of triglycerides in VLDL5 [VLDLS5-(TG/LP)] was a risk factor for HBV
infection (OR > 1). Six lipoprotein subfractions were obtained through feature screening, and the
AUC of HBV infection diagnosis model was 0.861. Conclusion HBV infection caused significant
changes in liver-excretion of lipoproteins and their circulation metabolism; the lipoprotein
phenotypes can differentiate HBV-infected patients from controls.
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CFIRT 4 i85 (Hepatitis B virus, HBV) 42 51 et8 v O BIRF 58, FREA77E 1 R RET]
Rk N AL L 2 i (Hepatocellular carcinoma, HCC) 01, HBV &H: Ok 12 I\ N2
HCC [fafa R &z —PR, 2016 45, 4Bk 43.3%MAHE KT HBV, RTAEHAH 53.4%
(VAR T HBV, 22 e VRS R D JF e T 55 0. AR 2 9 1 1 s 172 FH A6 2 IR R
TR B Bz, H HBV B BRI E K . th4t, HBV B B A R KPR,
FHRFRITHRIIE R, HAHER: %8 (B KW T MRS 2, HIRIT 3 E4KE R
HFER A 30%4,

HBV 7E1iE £ P FIE AR AR T 1 EA iU, HBV 735 5 6 L AR e 1 40
AR 1 BT, FRATTR I HBV &4 51 ket 3 37 A IR AR S o). T fig 2 R IR
TEMIRHRAFLE . 532 AR, IREAE & E BT TR L A Thee . — ikt
T 75 619 NHIBANFUAT 58 KI5 £ B B % 95 58 3R 10 Bt J5 [ 1 [hepatitis B surface antigen
negative, HBsAg (-)] ABFAHLL, ZBUFFRWEERMBUEHE [HBsAg (1)] ABEEA S EAE
TR 1 g 5 1 FF9% - (Non-alcoholic fatty liver disease, NAFLD), fERIEWM45 &5 HBsAg (+)
NFE B NAFLD [ EE o 0.83 (0.73 - 0.94) U1, 21 e A1 A BERF 502 B HBV I s
i R G B R e S SR R 3 AR 812, HBV IR L AE I HepG2 4l (I #k IF 2K 11 B

(Apolipoprotein B, Apo B) B, Apo ASPIFI Apo C3UIf{RIA . 3T 53 528 & %2k W 7T
(21 3 HBV &G 523 b . e &% 2R & 3 (IR [ B (High-density lipoprotein
cholesterol, HDL-C 5 HDL-CH). H i =i (Triglycerides, TG) “EARULE A1 1 fE R H &



FAHE. 5 870 MATHEABEMI L, 322 4~ HBV YL (1) HDL-C. i3 FE HE 28 (1 + 11 BH [

(Low-density lipoprotein cholesterol, LDL-C 5% LDL-CH) 1 TG /K°F-H# (%, H HBV &%
w5 TG fAHKM, 78 60 & InghsZikEH, HBV &EY# 1 TG. LDL. VLDL L0 55
JARS: 7K B g3, AR 53 — IO 72 K I HBV 24 ABF (W LK TG FPH[EEE (cholesterol, CH)
K5 {2 [A) o 22 S5 4, T Beile % T HBV &4 55 82 F1 SR B 70 K 3 HBV IR G4 1) 38
AT B AR R B A BRI E (Particle number, PN) 41 VLDL-PN. IDL-PN. LDL5-PN Al
LDL6-PN 7KV &, LDL W28 f) LDL1-PN. LDL2-PN. LDL3-PN il LDL4-PN 1[5,
FRHE S UG S TN HBV RGNS & A E, 72— P 78 HBV &Gt 1 £ 5
EAS RISy SRR iU A EPSEE .

MEE AR R A 1 B kA%, SARH. He, BEEENZEEA
RO AR 7532, ARZ T IRAFAERT A . AR AR A I R 48 L Wi R U TR i 2 1 20
AFE BRI, H PR MBIV A RIR: B8 2k USa] fH AN R RURL 1 A2 X
SREE D, EXEFH o U 1 H R VR AN RE TS A SRR B (1 2 b 2 0y R
B, BOLREN HNMR S iEYuE . ke i L BA R E e, 3 EE 2
A ER ARG B 1 W2 R A oy 1) (S B0, DR, TH-NMIR 25 2RO R BA B BRI 5 1) 7 3

Mk, ARFFEIE X HBsAg () F1 HBsAg (+) AFE LI i & 1 0 25 A L2043 kAT
'H-NMR JE &7-#7, 5t HBV &4 1 5 FACH IR fLEE, AR HBV G4 3
AL LR AR 1 215 R

1 R 57
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N 2017 5 3-6 Fiis THrh RIHEOR 2 [R5 B2 22 e B e [ 5 B2 e O W R R . AN
FrdE: (1) 99N\ HBsAg (+) ABENHBV EE41 (N=40) ; (2) RIFEFER. A, &
Jou S AR PR S 101 ULEC HBsAg () AREAF XA . HERRbRiE: (1) iR &,
(2) AEFHMT R AR PR 2 . BT T e rh BHEOR 7 [RF B 2 e i Jas [ 5 1= e A B2
oAttt GCfFS: NCT03239067) , HEUFENS5H R F . R BB IE STk
PR 50 S A S S, f#H Hitachi 7600 4 H 3464 #11% (Hitachi, Tokyo, Japan)
BRI R A LG . R S ZhReSEE R .
1.2 MR ST E

A8 P AN DDA ART 470 8 77 SR o 70 1) B R L A O R S R K ofL, =32 ¥R 88 30 min /5,
4°C, 1500xg B0 10 738, # BiE (B 4% S00uL/EH 2 1.5mL A ET, S A
R G AE T-80°CUKAR, AV Hr Bl T-oKiz fm 2 A -7 & .

K7 T-80°CUKAR I LIS A A B T R IRMR (£ 30 708D J5 30 10 708 (4°C,



1500xg) o BEAN MILIEFE 73531 L 320 pL %711 Eppendorf & H, N 320 pL B2 #5252 #131 (0.085
M, pH 7.4, % 10%D0) 5 E FEFENRES) 5 K, B 600uL W& T 5 mm RS+ AL
U
1.3 ZF NMR HEREA ST

AHFFAE Bruker 600 MHz NMR i#1% (Bruker Biospin, f#[E) I, f# ] NOESYGPPR1D
Jik 7 51K 4E TH-NMR %, {4 H Bruker IVDr Lipoprotein Subclass Analysis B.LLISA™ {4
£, (Bruker Biospin) €& 112 MEE A ARF7 R, 7E LA b, J8 TR 3RS 035 A [ B B
Mg A LB SFAE NI 184 DNIRETENR & B by, B ILE & 296 MF A 2K K47 47
FRI2L 20, X SRR BR TR L AR AR S BE R 2R 1 (Very-low density lipoprotein, VLDL),
i8] %% £ i 2% 1 (Intermediate-density lipoprotein, IDL )+ ik % & 5 &5 1 (Low-density lipoprotein,
LDL) Fl=% g8 [ (High-density lipoprotein, HDL) & &4k, R4 % X/ IR SR A 2
N 1S A, AHE 54 VLDL 3% (VLDL1~VLDLS). 6 /> LDL W3¢ (LDL1~LDL6)
A4/~ HDL .38 (HDL1~HDL4), [FIR &S5RG EFEH M =M (Triglycerides, TG). &ifH
[& i (Cholesterol, CH)+ Ji#Z5H[E EE (Free cholesterol, FC). AH[EEERS (Cholesterol esters,
CE) FI®ifli (Phospholipids, PL) fEWNIY 5 Ml #lEEEH (Apo Al. Apo A2 Al Apo B)
AIURIEL (Particle number, PND PLREAIESBEATRFHE&E.
1.4 GEitor

Z A& G vh Al o Ik 32 e s /s 3 )3 3 At (Orthogonal partial least squares
discriminant analysis, OPLS-DA) SEH, ¥ AR EALAE ] UV #r#E{L (Unit-variance scaling,
UV) 4bF, OPLS-DA HERYIA AL IAIER ] 7-37 52 XUGE (Cross-validation, CV) FIZE T
2T MUSIE 5 2243 8T (Analysis of variance in the cross-validated residuals, CV-ANOVA) 5231,
p E/NT 0.05 AREA K. Z2EES 5T SEEIEH SIMCA-P+3 {4 (v12.0, Umetrics,
Hi O . BRSO TIEE R (R ED. Rk E Wilcox FRAIKLL GELARE)
SEIL, SERUEE (A bRz, SO A R AR = [HBsAg (+) 41
WIZ —HBsAg (-) 4¥KJE]/ HBsAg (-) HIKIE * 100 R, p EAT 0.01 NERA LG
B 2R T PR R REHE AR R I — MR EZE (Per SD) H XU L
b (Odds ratio, ORD, DPAAEES. YRR BEFRE s LA O N A B AT IR I, p fE/D
T 0.01 #HINAB R ITFE L. BEREF L (Least absolute shrinkage and selection operator,
LASSO) F THHIEAZ ik, it se I EE e BGR 2 s/ N IME . Zoa@ s EE T T

WA, 233 TAERFIEM 2 (Receiver operating characteristic curve, ROC) J F i



28 N AN (Area under the curve, AUC) H TPl HBV EEZ Wi M fi2 Wit d .. LA S
THa T AEEEL R #2F (v4.0.5, https://www.r-project.org/) Al R studio B (v1.2.5001)
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2.1 ANBERHHRAE

AHFFILAIN 40 5] HBsAg (-) H140 4] HBsAg (+) ARE, A 5 6iRE A K FLIEE ifi A
WL RN S HUIR 8 B € EAMEM A B, R&GIN 40 ] HBsAg (-) 135 4] HBsAg (+)
NBEBEAT 4317 . HBsAg (-) 1 HBsAg (+) ABFHIFIER 730 57.75 1 58.66 &, S
#1453 74 60.00%H 62.86% (K 1) . HBsAg (-) I HBsAg (+) ABEEMERS . PEal. P s
Crai s S BERRB L  TE O ) NRIREIEH 2 (Alanine aminotransferase, ALT).
A C MR A (Hypersensitive C-reactive protein, hsCRP) . [A%! &8 (Homocysteine,
HCY) . LT (Creatinine) + JRIZ (Uric acid, UA) « TG 1 HDL-C 40 i 7% 5+ . {H HBsAg
(+) A#H i CH A1 LDL-C /KK T HBsAg (-) ABE, RITARARZAIEFLZE (Aspartate
aminotransferase, AST) 7K~V T HBsAg(-) A (R D .

1 HBsAg (-) 0 HBsAg (+) ABFAIELRFHE

Table 1 Baseline characteristics of HBsAg (+) and HBsAg (=) populations

HBsAg (+) (N =

Characteristics HBsAg (-) (N =40) p-value
35)
Age (year) 57.75+£9.15 58.66 +£9.08 0.669
Sex, male (n, %) 24 (60.00%) 22 (62.86%) 0.800
Hyperlipidemia (n, %) 2 (5.00%) 3 (8.57%) 0.877
Hypertension (n, %) 18 (45.00%) 18 (51.43%) 0.578
Diabetes (n, %) 11 (27.50%) 13 (37.14%) 0.372
CHD (n, %) 25 (62.50%) 26 (74.29%) 0.275
ALT (U/L) 22.20+13.19 31.97 £34.24 0.310
AST (U/L) 24.75 +19.94 33.31 £26.31 0.030
hsCRP (mg/L) 8.52 £28.90 1.25+2.92 0.735
HCY (umol/L) 11.74 £ 6.27 13.24 £ 6.62 0.319
Creatinine (umol/L) 75.23 +£14.80 72.83 £16.86 0.514



HBsAg (+) (N =

Characteristics HBsAg (-) (N =40) p-value
35)
UA (umol/L) 329.69 + 95.37 314.88 £97.70 0.509
Glucose (mmol/L) 6.71 £4.47 6.76 £ 3.63 0.729
CH (mmol/L) 4.14+£0.77 3.68 £ 0.90 0.017
TG (mmol/L) 1.70 £ 1.10 1.44+0.76 0.339
HDL-C (mmol/L) 1.14+0.22 1.09+0.32 0.412
LDL-C (mmol/L) 2.41+0.75 2.07+0.57 0.032

Note: Data presented as mean + standard deviation (SD) or number (%). CHD:

Coronary heart disease; ALT: Alanine aminotransferase; AST: Aspartate

aminotransferase; hsCRP: Hypersensitive C-reactive protein; HCY: Homocysteine;

UA: Uric acid; CH: Cholesterol; TG: Triglycerides; HDL-C: High-density lipoprotein

cholesterol; LDL-C: Low-density lipoprotein cholesterol;
2.2 HBV B KI5 & B

AW FALNG I O M 3k 2 B 296 MR B R A fabs, Hd 24 Mibs
DRILE & 20 rh R R 2R L9 24 v T 20% 1M 50 Bk, et 272 AN RN 5 255317 - OPLS-DA
25 E (K 1A) &7x, HBsAg(-) 5 HBsAg (+) WA AIEES B, CV-ANOVA i
i1 p {9 0.002 (p <0.05) , BERLRGTRIM A AE Q* v 0.229, Uil HBsAg(-) 5 HBsAg(+) M
L8] B ALY I 2 A 2R S AL AP AE = 5 . E— Dl AR B G i e M R I 42 MIREH
W2 KA oy FebRE AL M 22 R B G2 L (p<0.01, B 1B) . 5 HBsAg (-) AB#
FHEL, HBsAg (+) A#EFER 7 VLDLS H) TG &5 & HE B HI H 4 b [VLDLS-(TG/LP)] F1
LDL5 Wi FC (5 A8 I E 40 b [LDL5-(FC/LP)] &4k, H e dEbrin Apo A2, & VLDL.
VLDLI1. VLDL2 #1 VLDL3 J 47, IDL, & HDL. HDL3 A1 HDL4 417}, non-HDL
HH R i ot 4H 73 SR AR (p<0.01, B 1B)
2.3 HBV BYLAHRHI N H R

ABEAT AR R IER (Model 1), £ 32 MEERA LR ILA34EIR S HBV B %
KBE (K 1C) o Hif Apo A2, & VLDL. VLDLI. VLDL2 fil VLDL3 /44y, IDL, HDL3
A1 HDL4 K45y, non-HDL )i 40 7 & HBV BRI A& (OR<1, p<0.01) ,

T VLDL H 357 55 JH [ 87 5 S016 5 89 4> e [VLDL-(EC/LP)] W& HBV &4 i) G 5 5 &



(OR>1, p<0.01) . fEH—DKREFER. HHl. Sk HRBEAEOHRE (Model 2) ,
WA 29 MEE AR LI A fabr s HBV &G 2% X8 (B 1C) . & VLDL. VLDLI,
VLDL2 A1 VLDL3 JH 417}, IDL, HDL4 A7, non-HDL " [ fli i 4170 H AR & HBV
AR R (OR <1, p<001) , 1fi VLDLS A i H il =8 o5 &8 B | 4 b
[VLDL5-(TG/LP)] )& HBV &K ZE (OR> 1, p<0.01) . 74k, ERIEHLEE,
& VLDL #1204y (i1 VLDL-CH, VLDL-FC, VLDL-PN il VLDL-Apo B) il VLDL5-(TG/LP)
5 HBV )R BCPERS 5% (OR SR IEWH R R AT L E 38 00 , 1 VLDL3-CE M
VLDL-(FC/LP)5 HBV 4 [ B I )k 55 (OR SAZ IE VAR S i AH LLEHEE 1, p 7E 0.01~
0.05 ) o Bk 4k, KRIEWHERES HBV BYLE E KRB0 29 AR R (W2 K H 4515
pref, Bk VLDL3-CH 4b, HAx 28 MEFRTE HBsAg (-) Il HBsAg (+) WA ZE R ASE
giitrE X (K 1D) .

A REX=0.662, Q*=0.229, p=0.001 (¢l BEEA BRI PIE GERI) plH GEEL2)
15 BE Apo A2 =S — 0.010 0.031
10 .0 = - VLDL-CH &= 0.011 0.009

- 3 » VLDL-FC == 0.011 0.009

5 oo PO g VLDL-LP == 0.003 0.003

o e |m *°F VLDL-PL &= 0.003 0.003
- Sm g:. PR - VLDL-PN == 0.011 0.008
g0 *ee & P~ *® VLDL-TG =#= 0.003 0.003
Pome™ % |0 m - = VLDL-ApoB —#— 0.011 0.008
5 . k. H :ﬂé VLDLI-PL —=== 0.004 0.002
e ° [ma o = VLDLI-TG == 0.012 0.008
16 = VLDL2-LP =#— 0.003 0.003
. ®HBsAg (-) =) VLDL2-PL —&— 0.002 0.002
- mHBsAg (+) ﬁ VLDL2-TG —#— 0.002 0.002
15 VLDL3-CE —#— 0.009 0.012
> 10 > an > 10 15 = VLDL3-CH =#= 0.007 0.009
= VLDL3-FC —#— 0.008 0.009
B = &= VLDL3-LP =#— 0.003 0.004
REARHAIEN plil = VLDL3-PL —#— 0.002 0.003
oS Apo A2 0.006 VLDL3-TG —#— 0.004 0.006
VLDL~(FC/LP) s 0.010 0.015
VLDL-CE 0.009 VLDLI-(FC/LP) ——#— 0.008 0.007
VLDL-CH 0.007 VLDLI-(PL/LP) —=== 0.009 0.003
VLDL-FC 0.007 VLDLS5-(TG/LP) ———a———— 0,013 0.006
VLDL-LP 0.001 .
VLDL-PL 0.001 = IDL-PL =%— 0.006 0.016
P73 VLDL-PN 0.005 o IDL-TG —#— 0.005 0.005
H VLDL-TG 0.002 = ﬁ IDL-(TG/LP) == 0.003 0.001
i VLDL-Apo B 0.005 =L
= VLDLI-FC 0.007 =
g NVLUL1-PL. 0:003 HDL3-Apo Al ~—#— 0.007 0.012
s VLDLI-TG 0,004: ® HDL4-CE —%— 0.005 0.011
& VLDL2-CH s i B HDL4-LP —#— 0.001 0.002
e VLDL2-LP 0.001 e = ; .
b ) B0 B HDL4-PL <= 0.001 0.001
B VLDLATG 0:001 = HDL4-TG = 0.002 0.002
s VLDL3-FC 0.005 e 2 HDL4-CH  —%— 0.009 0.022
§ VLDL3-LP 0.001 = HDL4-Apo Al —#— 0.001 0.003
VLDL3-PL 0.001 HDL4-Apo A2 —%— 0.009 0.022
VLDL3-TG 0.001
VLDLI1-(FC/LP) 0.003 - (VLDL+IDL)-PL.  =#—= 0.002 0.002
VLDL1-(PL/LP) 0.002 @ (VLDL+IDL)-TG —#— 0.002 0.002
VLDL5-(PL/LP) 0.002 #=  (VLDL+IDL+LDL)-PL —— 0.010 0.022
VLDL5-(TG/LP) 0.006 (VLDLHIDL+LDL)-TG | =#= , 0.003 0.003
=3 IDL-PL 0.008 ’ b?:sﬁ é e ’

2 5 g Lt (OR) (95%CI y '
%m IDL-TG 0.001 [ﬁmnu_%%ng LK K 20
& M IDL-(PL/LP) 0.005

i IDL-(TG/LP) 0.001
| = D ZESRSTHT A A5 HT
o g=) LDL5-(CE/LP) 0.004 (p<0.01) K2 (p<0.01)

8o LDLS-(FC/LP) 0.008

= Rl

HDL-Apo Al 0.010

e HDL-Apo A2 0.007

g = HDL3-Apo Al 0.004

g 1K HDL3-PL 0.009
R HDL4-Apo Al <0.001

5 HDL4-CE 0.010
e Z HDL4-LP <0.001
HDL4-PL <0.001

HDL4-TG 0.001

= (VLDL+IDL)-PL 0.001

= (VLDL+IDL)-TG 0.001

T (VLDL+IDL+LDL)-TG 0.003

-60 40 20 0 20
AEXS T FRLBHREE ISR (%)
At N FEE

B 1 HBsAg (+) F HBsAg (-) AR B9 5% A5 & B Y SELHFAE -

A: OPLS-DA 7573; B: 42 MNEEBLMMIBEEEE (p<0.01) , HEFERIE HBsAg (+)



BH LT X IR, 2060 RORTE HBsAg (+) B i T R AR S BRAL ik AR R =
[HBsAg (+) Hik/¥ —HBsAg (-) ZHiK%]/HBsAg (-) 4iKkIE *100. C: 5 HBV &KL L%
KRG R . BAY 1 AT R, B 2. SR, MR, BREAME.
T AR S A ORAENK S MR, D ZRoPrAE#E R B 2)
i B kAR ERIIEE . VLDL: Very-low density lipoprotein, %155 & i & 14 ;
IDL: Intermediate-density lipoprotein, H[H]% ElE85H; LDL: Low-density lipoprotein, 1%
HPEAGE I ; HDL: High-density lipoprotein, /%G8 : TG: Triglycerides, H =
fis; CH: Cholesterol, fIH[EE?; FC: Free cholesterol, JiBiflH[EE?; CE: Cholesterol esters,
JH[EREAR; PL: Phospholipids, #§fl§; PN: Particle number, k4.
2.5 MFREEBATHTX 2 HBY &3

W B3R 28 MR AR R A R E N &R MRHEAL &, J8id LASSO [AlH#E47 A2
H PTG SE M HBY S8 ISR . 52\ 28 IR EE (B 02 S 20 43 Fia b v it 6 A
FebrfE N4SEA8 &, B HDL4-PL, VLDLI-(PL/LP), VLDLI-(FC/LP), VLDL5-(TG/LP),
(VLDL+IDL)-PL #1 (VLDL+IDL)-TG, | F ik Hi K ) 6 ANRFAEAR &) a2 i ] I AR Y, &2
il ROC 4k, AUC 7y 0.861, 95% &5 X100 0.777-0.944 (& 2A) . MAIH 5 DA E (4
Wy VR mLE S HEERE AR ) R AL AUC N 0.577 (0.446-0.708) , [RIN&5
B 5 AN AR R 6 NI 8 A RFIE AR B A R AR ) AUC 4 0.863, 95% B 15 [X 1] 74 0.780-0.946

(E24A) .



c FEE BRI

I T =
MR .0 Z=
A R oCte &g
. filt RO 4 st
F N’ LDL LE)LR
% VLDL
(75}
S { / 'A
Remnant L | Sy o e
-..\ gE ‘\IDJ](\] ()I{ll
o «% 0 | ALY |[HDLI(HI) 7 IVLDL2 (V2): OR<1 |
P . . s
=2 *e'¢ (&3 |HpL2 (H2) i
& W 0 o N ‘\I[ﬂ 3 (V3): OR<1
® N‘;;f)“l:" 'HDL3 (H3) ’I e o 'VLDLA(V4) :
\  |IHDL4 (H4): OR 1' '.' ° lwvn){»(vw OR>1]
R, [F=E5=5=== NG
PL—. ° ’ VLDL: OR<1 =
%5 ik, AUC = 0.577 0y ® Alpalt? CET CE '-,:-. HTGL/
— 6/MRE 1, AUC = 0.861 T G et
sl — SPHRE + 6 MREREL AUC- 0863 |\ T @ g%y HDL s b
< o o5 5 5 50 i Apolipoprotein 157 IDL: OR<1
. =N . Chylomi AT ZE Lo
st FRAEROH AR R 56 |
Y
B T . S e LbiR |
. = ] ' | Fatty acids A Fatty acids |
[\Lipid (-cH,) £ 2 L
| HBsAg() ——HBsAS() fr - P z R,
wat | m BEEA T SMEEAT MM
b 4| ] I (kg/L) TG Hih=F
B o | | ts 281 HDL4 ¥ Sy
: vpacn) ||| = HDL3 ’j"dgﬁ He LEMY o
Lot 5 g o Ik FC MRy | IR
5 L e
2 ) 3 HDL: dicamiripL | HOL CE MRS
J s
LDL6 &/MULDL s ?{*’;gﬁ
W 2 LORRCONC LDL5 /\MiikiLDL e SR
Tppes] ipid (-C- ) v
Unaccn % S LDL4  HEIAILDL g%g% PN fiki%L
[ hl ,.ucrcn:c'»#w \ LDL3 g rARE iy
/§‘ ) A b2 . (LDL) AB #fFHEFB100
= 7 7 - (DL1  HEAMKILDL i A1 miﬁt A1 HHUliREA
’ . L =y PRERL  po g riA2
—HERRE SR SIS ) _IEEH@DL) -
VLDL5 /MEikVLDL INREMEIRIR )
VLDL4 VDL | B p Percentage, 4}
.+ | VLDL3 PN it e R Ratio, Lbfi
% g VLDL2 AMIHIVLDL | (VLDL) VID VLDLANIDL 5
£ 3 VLDL1 #AMikVLDL | VIL VLDL, IDLFILDLHf 3 Fl

B2 mMEREARRXS HBY BE

A: HBV BYLBH 102 TARRME M2 & 28 F AR (AUC) o 5 MR EARFER
PERI . REA MR 7R AU A 0, 6 AR A 4% HDL4-PL,
VLDLI-(PL/LP), VLDLI-(FC/LP), VLDL5-(TG/LP), (VLDL+IDL)-PL, (VLDL+IDL)-TG.
B: g8 A MK — R R A (H NMR). 204K R HBsAg (1% IR4L, 15 sk
Fx HBsAg (+) HB#F 4. C: 5 HBV YL 3E CH M 8 1 LRGBS . LCAT:
Lecithin-cholesterol acyl transferase, 5[ i I [& B2 9 5 7% # [ ; CETP: Cholesterol ester transfer
protein, JIH [ fi¥ /g #4325 1 ; LPL: Lipoprotein lipase, if 2 [ Jlg /18§ ; HTGL : Hepatic triglyceride
lipase, FFH M =MAEfgiEE: LDLR: Low-density lipoprotein receptor, 1i%5 )& g (5214 .
3 Wi

AWEFEHRT NMR g A A€ /08T T HBsAg (-) A1 HBsAg (+) AR 296 F
G EE I S A o B AR KK, R/ IR 2K L A 3 7 HBsAg (+) AR
ik (1B 1 2B) o RLIEFE . Mol Sl E BRSO 5, & VLDL. VLDL1~
VLDL3 J 3414y, IDL, HDL4 K JL414Y, non-HDL H [R5 4150 SR /& HBV ISR
K, 1 VLDLS H i H i =8 A7 e 585 10 E 23 B [VLDLS-(TG/LP)] M52 HBV &% 1 fe



Kz, g2 LASSO [Af L 1 6 Mg AWK KA 5 fabs H TR & HBV & 4eis
Wik, AUC M 0.861.

HBV &G 2 S 3800E LG RGN E A b IR BUKSF TR, 2 50 1 = FFH [ e A4

(& 2B-C). BRI HBV YL 2> 380 LR iR g i, AR, H HBV &4

SHUEFMIE S HDL. LDL Al VLDL )& % B FER4. 55T 100 Xt HBV EGLA A
B ER o A W], HBV &G ARER) SRS . Hoh — 8. HDL-C. VLDL-C. LDL-C M
I A R 2 B IRS) . T HBV JE L2 ML ) VLDL. IDL A1 LDL & & fJsk/b 7T fg
5 Apo B & B/ R AW R R BURE IR R AW LA /E HBsAg (+) ABfr
HEFAR. BA, A NFIER/N B bR B HBV e 5 IR [ B A AR 5% (1 6 A L i el
AHFF K I HBsAg (+) A#Ed & VLDL. VLDL1~VLDL3 Al HDL4 o () JH[#E f%2% (40 CE.
CH F1 FC) & & 5AK, 1 LDLS H 5% 23 JE[E BF o5 S I8 B B 2- B [LDL5-(FC/LP)] & &
1, P8 HBV BYL AT R 51 RS 1 5 (1 I8 [ AR 21

BEAh, Al — R AN RN S R] 1 AR Ak A AN ) . HBV %% (1435 368 i3 28 1 IDL
LDL5 #1 LDL6 Mfiki% (PN) HIEH X FEZH K, 1M LDL1~LDL4 /) PN 3 im0, )
Hi, ARFFRRIE HBsAg (-) ABEAHEL, VLDL1~VLDL3 Hig 4140 & & 7E HBsAg (+)
NBFH B, {H VLDL4~VLDLS 9 (¥ lg i 41y Jo % 5 ;. HDL3~HDL4 H (1 i i 41 7 7
HBsAg (+) ABEHFHA{K, {H HDL1~HDL2 AR A H L ZR . ARIE, AT
IDL Al LDL ] PN fEPNAIAI T 2 57, BIEARIESERE . P00 il s B PRI A 0o i

Tgitrm L, AR VLDL &8 PN (VLDL-PN) & & #H1K.

4 Gk

AHFAIET NMR fig4E A R A S T HBYV BHMMiE e & A, KIKHSIEE
R A 73K FAE HBsAg (+) ARFH AR, HA& VLDL. VLDLI~VLDL3 A4 7,
IDL, HDL4 } M5y, non-HDL H AR BTZH 73 2SS T 4E0e . Vel a5 PR A et
CIE AN HBV IR R 1l VLDLS-(TG/LP) & HBV & faf N K. b, fig
R KA TR LXK 4y HBV 51 2R T B BA R 5 . 1 2 R B ATt — 2 AR
HBV &G 1 B0 B 38 BLIE A A= AL 15 R
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