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Abstract
AIM: To investigate the relations of single nucleotide

polymorphism (SNP) of the apolipoprotein B (ApoB)
gene at Msp 1, Xbal and EcoR 1 sites with the path-
ogenesis of nonalcoholic fatty liver disease (NAFLD).

METHODS: The SNP of ApoB gene at Msp I, Xba 1
and £coR | sites was analyzed using polymerase chain
reaction and oligonucleotide arrays in 299 patients with
NAFLD and 278 healthy controls. Total cholesterol (TC),
triglycerides (TG), low density lipoprotein cholesterol
(LDL-C), high density lipoprotein cholesterol (HDL-C),
ApoB and ApoA I were also detected in the blood
samples from those patients and controls.

RESULTS: The frequencies of the rare allele M™ at Msp
I site and X" at Xba 1 sites were significantly higher in
NAFLD patients than those in the controls (M": 0.065 vs
0.038, P <0.05; X™: 0.062 vs 0.031, P <0.05). The rare
allele at £coR 1 site was not notably different between

the patients and controls. In the Msp I polymorphism,
The HDL-C and LDL-C levels of patients with M"M
genotype at Msp 1 site were markedly higher than
those with M"M* genotype (1.75+0.25 vs 1.62+0.30,
P <0.05; 3.00£0.62 vs 2.79+0.78, P <0.05). The levels
of blood lipid and apolipoprotein were not significantly
different between patients with different genotypes at
Xba 1 site.

CONCLUSION: The ApoB SNP at Msp 1 and Xba 1
sites is involved in the pathogenesis of NAFLD, and the
variation at Msp I site is associated with the regulation
of LDL-C and HDL-C metabolism.
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BH: KT HE B E G ApoBWMsp 1, Xbal, EcoR 1
SR FR $A i(SNP)’vﬁF/foF‘ P g B o AT R
(NAFLD)Z 9% 89 % %, VAR H o i Bg AR 09 %70,

Fik: RN REEHA RN A FEIF RS R &K
R, *F2994 3k I8 A A5 B T A %‘%2784@ JL *t
B ApoB Msp 1, Xba |, EcoR 1 1% %69 % &S bitsT
AT, BB R H e AR B2 B B (TC), H ik = B
(TG), I&FFE s & a 2B B (LDL-C), &% Eis&a
J2 B B2 (HDL-C), #J5&AA 1 (ApoA 1)FH g%k a
B(ApoB)4 €.

L8 NAFLDZMsp | FoXba 1 42,8V WE15 4 B 97
;LL(M FaX )51 #0.065420.062, 2 T 2B 41690.038
#20.031, £ 5H %t 5 & L (P<0.05); ApoB EcoR | 1%
S AR RE AR 695 A R £ 7. ApoB Msp
[ 42 EMMARA FHDL-CH» LDL-CK-FA 2 & T
MM # (%% #1.75£0.25 vs 1.6240.30, P<0.05; 3.00+
0.62 vs 2.7940.78, P<0.05), 1 Xba [ 12,5 R F L EA
Z ey fig. BAEEEGRTFEH LLITFEL

2518 NAFLD# AR5 ApoB Msp 1, Xba | 12,5 % &
'riﬁa‘:ﬁﬁ, ApoB Msp 1, Xba | 15,5 7T #£ ANAFLD#J
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AETP R P4 H5 105 74 993 (nonalcoholic fatty liver disease,
NAFLD) & — 2025 50 PE AR, B2 e it
O S IR BEER S AL, DUH = B8(TG) 8k
A S HE EE(TC) oA B AE, L BAR B AL
HIMANEE T, Yo 4 N AFLD & 8t 4% - 2R B -
AR, 7 WAL IR AENAFLD I AW b B A
—EMEH. ApoBA NMAE ZE B GEH, R ¥LEEM
ki AR NSRS PEERED. KEERED
(LDL-C)FIIEH 1 (o) (IR e 73, A0 i 28 () e 3 FAR
W R R . KEMFIR B, ApoBXE
HAFERZENE, LSRRI &KL R
B, EANAMT KApoBEE 2 a5 5 Bl ik sk FEA AL, |
ek L7 O LA ZE AR DG I AR E 52 2 27, i Apo B3k
K 2 M2 5 NAFLDA SN D WL SC kIR, 3%
MRS TR R, WH5TApoB Msp 1, Xba
[, EcoR | ff i R H IR 2 A VESNAFLD AR G R,

1 #RRTSE
1.1 ## 2004-02/2004-07Fr g2 4EE /K H IR X B B B
T2 DURNAFLD #2994, 125141, Zcas8fl, ik
22-69(43.7£9.6)% . Xt HAZL27841, Ay [F) 37 B g8 4k
B R A X A B B Bt 112 AR A 119 TG 1 5% G 2R 1) 4k
N BHYLAERS . PRSI A —E(P>0.05)(FR1). RHI%
ELOGIQ500Prof (i /AL AT AR T IF K12 W, 2k
s, WOV ERECZE M EMY BT I A A, SR S5 [
HHAFLOGIQSE tal 5 iz Wi i, MBFHRk, -k
Ai#2-5 MHz. NAFLD{2 W5 [ b 4R B 22 25 T A9
%34 g 7 JEEARVIEDRG 2 993 22 AL 0012 Wb ™. 24k
Fabr K H 370604 A 8 440 20 BG4 T I 5, 3R
t iR AR ZE L W A R A m e, IR R
PUBEE 2% B I KGR I, 375 T G A TC R 5 R ] il
ik IR I (HDL-C)K H 5 4 26 00031 iE 72
M€, LDL-CHERWNEm BRI ENE, SFEEA T
(ApoA I ). #IRE FIB(ApoB) I & K %)% 35 5t be
Wik, AR B R A R A%, BRI R UEAS
D2 R

ApoB Msp 1, Xba 1, EcoR 1 5|¥)h bigA: T4k
Y TREAE e, ApoB Msp 1, Xba 1, EcoR T 3EH
22 A MR AR AR S AN L DR DR A3 v T SRR
AR 2 A FE .

1.2 7k RAEMNE KGRI mL, HHEDTA-Na,It
PR R, ENEUE, RS R4
—20°CARAE. FIVLIARAE T oKk 2 B fr. i &b i
F1 40 T IFIDN A (2 772t g v HORHB AT R H)
L), 4CIRAER . % k515", ApoB
Msp 1 151915 STCTCGGGAATATTCAGGAA
CTATTG 3'HI5CTAAGGATCCTACAATGTCAAGGT
3'; ApoB Xba I M55 %: S5SGGAGACTATTCAG
AAGCTAA 3'HI5TCAGTCAGAAGTCCGAGAAG
3'; ApoB EcoR 1 [15|¥J7%): S5CTGAGAGAAGTGT
CTTCGAAG 3'FI15'CACTAATGTGAAGGAAAGCTC
3'. PCRNAR R BRI N30 pL, WA h EilgE
RN A R A F 24, PCR N JE ;94 °C Fi A% 11
5 min, RJ5H94° CANE25 s, 56°CIB-K25 s, 72°CHE
125 s, MA0MEIR, BJF72° CIEMS min. § 84
98°CHAALNES min/a i HHANIK A, -20°CHUCE. HUH
B, M RE g, 3EATARAS . BAOHLE
EFRT 1 Fl OB B A PR w4 AL, el
PRLES i PR A EAT HE DR L () 43 A, BE LA IORE 420
i, PCRY™#84, LRI 3 LUAf e SLEE PR Y, P R RS
AN G AT LA, DACR IR 45 JR (0 AT SE 1.

Sit A KAISPSS 1105 A 31T Hdis Ab
MG, THEZORHG EL SR A 5, 802 B HE
ELEER o R 56

2 #R

2.1 A fig ey rbde 5XHRAIAH L, NAFLDALM & EFRAL
(BMI), TG, TC, LDL-CHlApoB4HH 235 (5R1).

22 RBEA A XA ApoB Msp 1, Xba 1 FlEcoR 1
A7 5 HE R B A3 A1 75 - Hardy-Weinberg -1 52 £ (43 5
40.428, 0.277F12.729, P>0.05), Bt WIHURE LA BEAAR
Ttk AN A G TR K2 H, K
KIM M IR H. NAFLDAMsp 1 FiXba 1 7 55/0 W,
S B PRSI A (MORTX ) 23 3] R 0.065F10.062, 5 1%
IZH1170.038%10.031, Z 5 Gitlh 7 X (K2). ApoB
EcoR T A pii /b WA F RIE "7 5 4L 10) 6 40 A1 I8 22 3.
= 1 NAFLDE S5XIRE— R ER R IMASAILR

NAFLDA (7 = 299) R (7 = 278) t

48 (53/42) 276/48 263/41

FH () 43.66 + 9.56 4256 +9.39 1.46
BMI (kg/m?) 26.97 +2.51° 24.40 +2.40 13.05
TG (mmol/L) 2.58+1.36° 1.65+0.91 9.91
TC (mmol/L) 5.43+1.02° 4.96+0.93 6.03
HDL-C (mmol/L) 1.64 £0.30 1.64+0.29 0.06
LDL-C (mmol/L) 2.98+0.82° 2.64+0.70 5.49
ApoA | (g/L) 1.52+0.26 1.49+0.26 1.47
ApoB (g/L) 1.06 +0.24° 0.90+0.22 8.51

°P<0.05 vs VIBA.
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2 NAFLDZBApoBMsp | , Xba | , FcoR | RISERBBEMEEME (1 ,%)

B Y Msp | M ELTE Xba | X HATE EcoR | EEiE

- M*M* M*M-~ BIRE XX XX EIE E'E* E‘E” EE FIRE
NAFLD 299 260(87.0)  39(13.0) 0.065° 264(88.3) 33(11.0) 2(0.7) 0.062° 280(93.6) 18(6.0) 1(0.3) 0.033
WiRAE 278 257(92.4)  21(7.6) 0.038 261(93.9) 17(6.1)  0(0) 0.031 263(94.6) 14(5.0) 1(0.4) 0.029

¥’ = 4.404,°P<0.05 vs WIBLH; 5’ = 6.327, < 0.05 vs WIBA.

2.3 REARA G g KF ApoB Msp 1 £ M M ik
H I HEHDL-CHMLDL-C/K s TM M . Xba 1
AF FUAS RIS R B 2 TRl ) i - 88T 2 1 7K1 2200 a4
TR (ER3).

= 3 ApoBMsp | Flxba | MIRARERELMASKEHILLE (mean = SD)

ApoB Msp | ApoB Xba |
E=17N M*M” M*M* XXXXE XX
(n = 60) (n=517) (1=52) (n = 525)
MRSB/%) 50/10 459/58 46/6 466/59
Fh (=) 43.56+10.17 43.04+9.81 42.05+9.49 43.16+9.91
BMI (kg/m?) 26.61+2.89 2579+271 2592+253 2573+278
TG (mmol/L) 217+125 229+162 216+128 231x1.66
TC (mmol/L) 524+0.84 519+098 5.04+0.92 521+1.01
HDL-C (mmol/L) 1.75+0.25° 1.62+0.30 1.63+0.30 1.64+0.30
LDL-C (mmol/L)  3.00+0.62° 2.79+0.78 2.82+092 281+0.76
ApoA | (g/L) 1654+026 149+026 1.46+020 150+0.26
ApoB (g/L) 1.01£022 098+024 095+020 0.99+0.24

°P<0.05 vs MM EREL.

LI 0 A A ZE NI 2, 0 45 A 5 2 ]
SRR GE R e V)&, UEWER T SERZ TR F A
&5 RELATE.

3 e

SNPEIRE N HADNA FRFE AL TR A & EAE {25
ANTE GRS, 2 RN IR AR i 2 B DN AP
28N, RN =R AL, SRR £
RS AR A PR, 5 ) %o 52 24 T
(1) oy S L RS 46 T 245 1) 4D i 52 A1 0 0 B 455 DR 1 1)
SN B A B MMAE. 2 H AT NSRRI 2%
FUH ARz —U"1 0 ApoBEEE7 T AR EH 25 Y i 1A Jid
B123-241X, K34 kb, TH28NNE F 529140
B, HIER M B FEERNZ S, ApoB Msp 1 .
Xba 1l . EcoR | £ 55 (IDNA By A7 T-26 1294k
B, #ET SLDLZMAL G IX. A¥EH L RNAFLD
X RAAIEL, BMI, TG, TC, LDL-CFApoB¥J
BT, W WUNAFLD S AE 0™ 5 R A i 3
L, PR KM ApoB Msp 1 {7 fAM /b LA A J&
RI7ENAFLDZL 70 A W 2w T X0 4, Ui ApoB
Msp 1 7 2 & 5NAFLDI KRG R, ApoB
Msp 1h7pi 2808 T RAE T G~ AR B,
3 611GGG—~GAG, MIimisli&EMsp 1 BEUIAL s 2k, It

i S5 RS R (Arg) A B R IRITE. ApoB Msp
T A7 fMZ LS5 A7 356 DR 1) 23 A B AT e 22 5, R
AM AP 5 7E0.07-0. 122 [11), ASHF 58 M (1) 4 %
490.038, S51RE er alRIE10.028E. 43 HTApoB
Msp T AR5 AR AR 7K (R 1R g i, FRATT R B
MM LK R SHDL-CHILDL-C/K i s e, 5L
Mg A8, ApoB-10024/ FLDL-C5
AR B2 AR 4l A b AT /D AR, ApoB Msp 1 224
Al HEIE I M ApoBER [ =45/, WFILDL-CH
RIS 45, SEWLDL-CHI A %, SEUAN
LDL-C/K 7. HDL-CHIAFIE &k, T2 5l
[i] 2 P 308 ) 0, KSR EFUAIE SIEH D L-Coagk o0 i 0L 952
I AR R 7, TTTHDL-C/K - 5N AFLD A M i
TechkiRiE, X T ApoBIfFIEHDL-CH#E MR HE A,
I, ApoB Msp [ 241, HDL-C XNAFLD =4 2 [i]
ARG R AR TiE— DRI 5T. ApoBJEF2 488(;
AT ARG TIN R, 774 — 1 Xba 1 W)
BT i, BIXCSEATIE N, IR IR )Y
FURIAR AL, AW 5T b UG A HE N A XS5 S R
0.031, 5 F4-ME er al"™HIE10.026821K, WHEILT
SCERARAE ) 1 AR A(0.42-0.48)102 1 i ] 4 oy 5k PR
RO ATAEAN R N 22 S R FRATT 38 e s 451 ) Fe
FRIMApoB Xba 1 MY s 5547 I RIS AENAFLD
2 55 0] R TR] (1) 93 A ZE 0 Ge vk X, $27RApoB
Xba 1 B UL w5 NG 07 (0 5 A vl — 5 i st A% 1
H, WS X TS 5 TNAFLDI A, 1T
FEU LR K ApoB Xba | 7 2 ANE 5 LT 6
KAV, Renges et al™ RILX 4547 3L K 5 45
KK FIIHDL-CH 6. Han ef al/™HRIBEX 1 P 5
TC. LDL-C. ApoBI¥TtmiAHIC. 7EH B AREH,
et al®RIXba | HHDL-C R &G I, SRIAWF
ApoB Xba 1 47 s 22 ZVEx5 il AR A28 0R 2 1 /K7 TE W
TR, AR XA RE T O TR, B
MBI 2R ATE O NS e A AR g,
FUX G RO I 7K ST (R 7 A FH e AR A5 4 35 (1)
PHMEZE R, bt — K2 iR A, 3T &R
G I K P 2 300 5, DA SR sk 2 55 37 35 R 43 A AN
Ay R0 R PR BE L 3% 22 3 K52 . ApoB EcoR |
B UIAL s A7 T Apo BEERI 552940 2 -, H1 T4 15447 %
7 B SN IEG—~ A RAE, A IIEcoR 1 BEY]
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FIKSF 2SR, FERgs e A —2 ARprsih
ApoBEcoR 1 /b WE S B ENAFLDAL 5 X FEAL 1)
SIATTCZEN, RESLHAENAFLD) 5 3L K. NAFLD
B2 Fop R g, BAANHEIE 2, 5K
%z, W Rp— AR R R 2 R R ) — A, W
IR Z S SNAFLDI K RIN, AR Y
FEARBAE . FEARRERE . FEDTAR MR AR L IR
5 DA 3% A5 I R 25 e AT RV L IE R R, DR Ay b 22
HEAT A G R MR 5 20
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