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[ E] BHE o035 wrets PEIEBHERE LB (NAFLD) 8 £ B £ KT L 5 h &R T/ ki,
Fik  RBRAAE LI E L P E NAFLD 8% 202 4] 4 Bs W 40, B A4 R kA & O1 ) Ay s fgsn, RRAHE %
LB AR B A A A FRSh Bk AP R R (IMT) 2 W BAT 3K 2h A8 [ 8148 W BCIR MUHE AT TR 20 Ak (FMD) Fe A AL R 4R 3
MA KRR (NMD) ], FoArdmals R Aissr, SR (1) 5arRatart, s by AT 48k R 45 20 BBk % & |
ARE KEEREONRRR EEE HihEE SRHAN SEHAH KR S CREEG TR
KRG HEEREAREBEEK, £F A%+ 3 E L (P<0.01), (2)Logistic @92 54 Z I, NAFLD ) %k % &
P 2 A M5 EMAIEH S CREE G SRR ORISR A 2.725.1.623.1.054( P<0.05) , (3) % rm#
R Ne W T 40 45 ) (S P8 B 23 4], P B 22 4] ) , b PR 4E 40 ), 5 st PB4 bL 3R, B 5 AT 4L 30 3 Ak IMT 3% &
[0.92(0.80,1.02) 3t 0.87(0.74,0.99) ] ,FMD NMD 34 4% [ 4. 7% (2. 2% ,6. 8% ) Y& 5. 2% (2. 4% ,7.7%) ;18. 5%
(12.2%,25.3%) 6 20. 5% ( 12. 2% ,28. 7%) | AR 4L 2 F R 5 F L, 5 xFRBAL L, 8 M8 W5 AT 4L 8 F JE s
W5 IF 42 IMT FMD \NMD £ % 78 £40it £ &L, 2B ZA8E 54 A9 IMT. FMD NMD 52 & NAFLD £ B %48 %
M, Eit MBEZARABH S CAERG SRR SL NAFLD 093k 3 Gl £, #50erde ¥
NAFLD &% e m % 54 B4 LR 5 2 F NAFLD 5 3 IR AL # boda % A ik — B 7
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[ ABSTRACT] Aim To analyze the risk factors of new diagnosed mild or moderate nonalcoholic fatty liver disease
(NAFLD), and investigate the vascular damage and endothelial function in patients with NAFLD. Methods 202 new
diagnosed patients with mild or moderate NAFLD and 91 healthy controls were selected in the Health Center of the Eighth
Hospital of Changsha. Intima-media thickness (IMT) of carotid artery, flow-mediated dilation (FMD) and nitrate-media-
ted dilation (NMD) in brachial artery were measured by high-resolution ultrasound. The clinical and biochemical charac-
teristics were analyzed between the two groups. Results (1) Compared with the controls, body mass index, waist circ-
umference, hip circumference, waist-hip ratio, systolic blood pressure, diastolic blood pressure, fasting insulin, fasting
plasma glucose, low density lipoprotein, total cholesterol, triglycerides, alanine aminotransferase( ALT) , aspartate amin-
otransferase (AST) , uric acid, high sensitivity C-reactive protein, HOMA-insulin resistance index were higher, and high
density lipoprotein was lower in NAFLD group( P<0.01). (2) Multi-factor logistic regression analysis demonstrated that
NAFLD was independently correlated with HOMA-insulin resistance index, high sensitivity C-reactive protein, ALT( OR=
2.725, 1.623, 1.054, P<0.05). (3) Compared with the controls, NAFLD group had higher IMT(0.92(0.80,1.02) vs
0.87(0.74,0.99) ), lower FMD (4.7% (2.2% ,6.8%) vs 5.2%(2.4% ,7.7%)) and NMD (18.5% (12.2% ,25.3%) vs
20.5%(12.2% ,28.7%) ) , but this differences had no statistical significance. The differences of IMT, FMD, NMD be-
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tween the mild and moderate NAFLD groups had also no statistical significance.

IMT, FND, NMD and NAFLD had no statistical significance.

Bivariate correlation analysis between

Conclusion HOMA-insulin resistance index, high sen-

sitivity C-reactive protein, body mass index are independent risk factors for NAFLD. There was no significant differences

in vascular damage between patients with mild or moderate NAFLD and healthers, the exact association between vascular

damage and NAFLD need further research.

A VRS 4 B 195 14 99 ( nonalcoholic fatty liver
disease ,NAFLD) J&—F ) L ZFP 2% B SRR & AR 1)
Z RGP . NAFLD 4R B RGN 25.24%
(22.10% ~28.65%) ', TR [E A5 b B s Hh IX S0 %
Iy Ik 15.5% 27.0% 4 . NAFLD &5 kL5
FRIRERE AL B 145 5 9 A2 51 NAFLD B
FET-HEEEIN L P B T RE I & A A 3 kR
BERTAL I P R 6T 5K D) BE AR 5 0 4 S 1 AR
KT B Bk o BE b B R (intima-media
thickness , IMT) J& s sl R oki REAE AL AR 2 1 46 4, RE
T A =N, H R E A 5E T NAFLD &5
IMT J2 /N Kz &7 5K D RE G R 58 2 0 & JF W5 PRI
e I ek U S5 5 1Y) A8 4, B 6 B4l NAFLD 1Y
WFFEARXT A AW I EE X2 W i i | v
NAFLD 55, BFEsrHr el & JFIRITH S
IMT B2 48 PN K &7 sk g o A DGk

1 XRE5FZE

L1 FARI&K

HE0BES AZ 12 ATKDTHEERKK
o0 T2 BT B9 42 A o 2 NAFLD 5 & N
RAFR RGBT B4 (202 7)), [ #3624 % IC B
B HE B MR O At B 417 (91 ), NAFLD
VR ES B(EBERERTERRL T HEE
(2010 FHITHO) Y, He R AR MR F MR R E R
P F R AT RE AL S5t BT IR R O, HE TR A R B RO
HOWR R O S L 9 o W ROEHR R B R A oFE
JEJR R S L R R K ROR A R
FMHE MEELFELYNESL,
1.2 —RER

XA BRI EER, AEGHE —KHIL.
R Kk WIS R ¥ FREGREG H
WE ., xR A %, R0 H AR B Ak e
] RE R B R E %, & AMEARFERAR
@4 & & (height, Ht) & E (weight, Wt), & &
(waist circumference, WC) & E (hip circumference,
HC) Y4 & ( systolic blood pressure, SBP) | 47 7k &
(diastolic blood pressur, DBP) , it & 1K i 4§ % ( body

mass index, BMI) = Wi/Ht* (kg/m*) | & & b ((waist-
hip ratio, WHR)= WC/HC,
1.3 &{Ligts

FiH B4 B =B 10~12 h J5 R At # kot 3 3E
W15 Advia 2400 2 B 34 &£ {62 AT DU o ILE = ]
1 4% (fasting plasma glucose, FPG) | H it = B (tri glyc-
erides, TG) . & & [ B% (total cholesterol, TC) . & % &
fig % & JB [ B (high density lipoprotein cholesterol ,
HDLC) %% % flf % & fE [ B (low density lipoprotein
cholesterol ,LDLC) . & 7 % & B (alanine aminotrans-
ferase , ALT) A ¥ % & B (aspartate aminotransferase
AST) & B (uric acid, UA) , %Ml &8 C R N & A
(high sensitivity C-reactive protein, hs-CRP) ( 4 J% th
M%), LT |TF ADVIA CentaurXP 4 1L 247 L,
KA A F R R B B B & (fasting insulin,
FIN) CGRA &0 6 115 EF D WA R R, it
HAAHE A (HOMA model ) & 5 & K 045 21 (insulin
resistance index ), HOMA-IR = FIN ( mU/L) x FPG
(mmol/L)/22.5,
14 BEKE

& & 2 % &8 F (L(PHILIPS HD11) , B &
H24EERNPRFEMER, FHITFEED
Wi B A DU 2 TR A B2 "5 i b fle B AT . (1) AF
fIE 3 37 [ 75 B 3 B R 5 5 (2) AT R SE R E B
B, B THEMEER; 3 FALEfMEEENET
T, RIEIG R AT 45 A R85 2 " 3t s i
i

B i IMT | i 3 ik 9 % 47 3K o 6 [ 8L 48 9 AR
M 47 7K 38 88 (flow-mediated dilation, FMD) 1 /4 &
FE K B M £F K 3 8 ( nitrate-mediated  dilation,
NMD) 1% B # 5% 07 i, Hah i IMT (7 B3 &
BB 20 i IMT & J& 9 i &2 T 2| A R 5 S R
R IO I = a2 6 N
#2454 10 mm ﬁt,lﬂﬁ&tﬁﬁﬁ)ﬁ 10 mm 4&, 0 3 ///‘\',EX
BN F A4, B3k Bk FMD & NMD . % L % 3
# oA M EERER (D) K EEFTME(D,)
RE KA B HwE (D, Wk kW ZE, W E
Dy: ZHABRIMAT 12 h A KERS, APEM,
HEBANE 15, BFERKETH E2~3 ecm & fEAT
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8, R B0 TR R B E I E AR Y 4 5K
K, ME 3 AN 30 B M o FobR it 4 AR, B E1E
Dyo M E D, Ao B4 W E T B3 iz s, £ A
fuJE % 300 mmHg, 7% A & 60~90 s Wl E 3 MG 3
B3R 3 Bk AR AL W AR, B 8 D, WLE D, fk
& 10 min, £ L3 fk d Wk B 7 ROR A, & T4k
BB H 9 0.5 mg,3~4 min J&, M & 3 A0 3 B 1 B
Sy RARIE A WAE, HEAE A D, THHE R B T f A
S8 FMD=(D,-D,)/D,x100% X # B H it /- 5 th
NMD = (D,-D,)/D,x100% ,
1.5 SGitEERZE

K SPSS 17.0 4t 2tk 2 AT AL B H 4, 54
EAQA I ERH Uats k7, &0 Pk (%
25 B, B TS B t) ko, EREHA
i, A ESSm TS, ARl ENA
EEHRB R EBERX N, HEEAPHH A
Pearson 18 5% 47, & | | Spearman 48 % 247 ; % &
EOM R 2k Logistic H A 4, P<0.05 h £
RHAITFENL,

2 # R

2.1 —MEBRENER
AWFFENE I ATLH L 202 41, Hodh 2 5 114 4], v
BE 88 4], EIAE WS 47.72+4.22 % AR 4 %

R 1. £EHEGIH—R T

Table 1. Characteristics of cases included in the study

JE 5 T 41 K b B B 5 BT 40 BMI, WC, HC . WHR
SBP .DBP .FIN FPG . LDLC ,TC TG ,ALT ,AST UA
hs-CRP \HOMA-IR ¥4 5 FX§ B4, HDLC {IX T X} i
H,ESHG I E L (P<0.05) ; H IR 5 AT 44
BMI .HC .SBP .DBP .FIN .LDLC .TC ,ALT ,AST ,UA .
hs-CRP \HOMA-IR & FH BRIP4, 22 5 A it
X (P<0.05;% 1),

2.2 NALFD R EZH#

DI KA NALFD /B A8 6 (1= 7,0 =
75), ALT, SBP, DBP , HDLC , LDLC , BMI, TC , TG,
UA .hs-CRP .HOMA-IR 1E} [ 28 & # 4T =432 Lo-
gistic [AIH 7047, 25 SR KW, % [B1H R AR/ ATy
TR 728 K Y~ HOMA-IR  hs-CRP | ALT, OR {8 %>
M 2,725 1.623 ,1.054( P<0.05;%2) .

23 BEER

S8 R R 191 1) — Bk S A A 5 AR L3R 3
SERE IMT | PN 2 &F 5K T RE A 2 11499 491 3 85 ], o
JE W 4L 45 161 (6 B G i BT 23 31, v B8 g 5 I 22
), XL 40 B, S5 X BRA HR#, BRI 4 2
NEWTITLE P RENE T IT4H IMT 34 7& , FMD NMD 2[4
% B2 TG 22 L (P>0.05) s 52 HEE AR DT
AP [E) LA IMT . FMD \NMD 2 IR 4 i 3 X
(P>0.05;% 3), LIJE® NAFLD 5 IMT . FMD ,NMD
HATHR R R AT, 45 R AR R I BT TFAELEAR G
Z(P>0.05),

o H XTHEZH (n=91) B2 (n=202) RN ATLH (n=114) R AT (n=88)
IR (%) 48.73+4.73 47.72+4.22 47.79+5.50 47.72+4.86
BMI(kg/m?) 22.50+2.74 26.70+2.58" 25.81+2.29" 27.88+2.46"
WC(em) 79.91+7.78 92.99+6.31° 98.18+4.57" 92.53+5.11°
HC(cm) 92.53+5.11 99.83+5.04° 98.18+4.57" 101.97+4.82%
WHR 0.24+0.06 0.93+0.04° 0.93+0.04° 0.94+0.04°
SBP ( mmHg) 114.05+5.65 124.30+6.25" 122.81+5.12° 128.94+6.31"
DBP ( mmHg) 71.40+7.15 80.17+3.43" 78.69+4.25" 82.97+2.92%
FIN(mU/L) 4.63+0.36 12.32+0.85" 10.69+1.20° 14.97+0.60"
FPG ( mmol/L) 4.79+0.48 5.08+0.78" 5.08+0.87° 5.08+0.66°
HDLC( mmol/L) 1.82+0.36 1.43+0.30° 1.45+0.32° 1.4120.28°
LDLC( mmol/L) 2.47+0.48 2.98+0.66" 2.84+0.67° 3.17+0.59"
TC( mmol/L) 4.83+0.42 5.19+0.54° 5.05+0.49 5.38+0.43"
TG (mmol/L) 1.20+0.36 2.68+0.82" 2.52+0.58" 2.89+0.17°
ALT(U/L) 22.57+2.03 45.77+4.80" 38.94+3.95° 54.73+3.38"
AST(U/L) 22.22+2.86 28.51+2.93° 26.72+1.68" 30.93+1.19"
UA( pmol/L) 327.12+32.55 398.15+37.30" 382.93+27.09" 418.74+32.99"
hs-CRP ( mg/LL) 2.85+0.25 4.79+0.99° 4.72+0.70° 4.91£0.71"
HOMA-IR 1.000.25 2.84+0.48" 2.42+0.23° 3.39+0.60"

a N P<0.01, 5XFIBYL LA ;b A P<0.01, 552 N5 F4H Lu 5%,
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3 2. NALFD fe i EZE# Logistic [ 5347
Table 2. Independent predictors of development of NALFD

H AE 5 EIEEX FRvfEIR X {8 P OR 95%Cl

HOMA-IR 1.002 0.385 6.779 0.009 2.725 1.281~5.794
hs-CRP 0.484 0.231 4.391 0.036 1.623 1.032~2.552
ALT 0.053 0.025 4.473 0.034 1.054 1.004~1.107

R 3. EREBHREN—REAMREBER

Table 3. Characteristics of cases finished with the ultrasound in the study

o H X IR (n=40) REWi 41 (n=45) BEIBNIA (n=23) R ITIH (n=22)
R () 50.28+5.29 48.73%5.72 49.17x6.62 48.27+4.71
BMI(kg/m?) 22.54+3.08 26.64+2.74° 25.07+2.47" 28.28+1.94"
WC(cm) 79.91+7.78 92.99+5.04" 90.17+6.07" 96.68+5.07%
HC(cm) 92.53+5.12 99.83+5.04" 97.91+3.91° 102.82+3.96™
WHR 0.24+0.05 0.93+0.04" 0.92+0.05" 0.94+0.04°
SBP ( mmHg) 110.70+5.32 126.56+4.42° 124.13+4.81° 129.09+4.82°
DBP ( mmHg) 72.75+4.29 80.64+4.41° 78.65+4.22" 82.73+3.04°
FIN(mU/L) 4.63+2.56 12.57+6.40°" 9.86+1.52" 14.85+2.28%
FPG(mmol/L) 4.79+0.48 5.08+0.78" 5.08+0.40" 5.05+0.51°
HDLC ( mmol/L) 1.83+0.36 1.39£0.25 1.43+0.21° 1.34+0.28"
LDLC( mmol/L) 2.48+0.42 2.94+0.70" 2.77+0.68 3.130.69"
TC( mmol/L) 4.83+0.60 5.15+0.83" 5.040.77 5.28+0.89"
TG ( mmol/L) 1.23+0.28 2.85+0.27" 2.46+0.76" 3.25+0.46"
ALT(U/L) 20.44+0.86 40.36+2.07" 32.99+6.97" 48.07+6.99"
AST(U/L) 21.16+0.51 26.09+0.88" 23.41+6.57 28.89+5.12"
UA(pmol/L) 322.88+17.20 412.28+18.73" 395.85+27.08" 429.45+26.39°
hs-CRP (mg/L) 3.030.41 5.64+0.54" 5.77+1.36 5.51+1.19°
HOMA-IR 0.99+0.59 2.79+0.42" 2.34+1.10" 3.38+1.05"
IMT(mm) 0.87(0.74,0.99) 0.92(0.80,1.02) 0.87(0.83,1.03) 0.93(0.83,1.03)
FMD( %) 5.2(2.4,7.7) 4.7(2.2,6.8) 4.7(2.4,7.1) 3.1(1.5,6.2)
NMD( %) 20.5(12.2,28.7) 18.5(12.2,25.3) 15.1(11.4,21.3) 13.5(10.8,20.5)

a N P<0.01, 5X IR LLE b o P<0.01, SHFREERG A LA

3 i it

NAFLD SR/ BEAC I 25 6L 2 B R 9 451X
R AR A SE M B AR 5 A AE 72 T E
M) S EHEPU BN S AR R AR S
NAFLD 2 A SR BEIERE ) AR5 A 17 20
BMI.WC, HC, WHR . SBP , DBP . FIN, FPG , LDLC ,
TC.TG .UA HOMA-IR ¥ &g 3 & F X J 41, 5 Thak-
ert" RIMIAS S AR E LA — 50, R AR T I R
FELEIR S R ARPT M =L, AR Z R0
K I HOMA-IR . hs-CRP . ALT J& NAFLD F7H ~7 1 6
Z, R RGNS, BB & = ) fe nY 240 i A
TN IR IRBEH T o Hi 107 4L SRS T B I PR 5
) MRS R D BE R 4R IR s (HRER R 55 L UiF
BRI A A B B, S 3O E AR D5 1
B, R 5 S s g n ST ik — 25 n g R K
P, Sinn S50 XF AR A AR BE R ARSI
RO 7R NAFLD S 98 5 = HCHT iy 7 Fn B 5,

WS HOMA-IR 2 NAFLD (207 fa s R %, 4%
WiE BA MM, Hamirani £ 5t 4038 4] Z2 i
NFE R R TER I E R ZAE G458 hR 5 , BRI &Y
CRP H = DU 7 41 NAFLD JXURS: (i 2518 =5 [ OR(95%
Cl):2.85(2.21,3.69) |, 7% JE NG Wi I 58 5 4775 5 0E
ARASTFF HREICIE 2 4H M PR w2 3 2 Jok At Ak, 384
SO0 i 0 R KRS ASBIF 5T i i I 2H hs-CRP I 3
BTN R4, & NAFLD A9 2M 7 fa fe R £, 5
Hamirani 854518 —2(, A5 ALT 12 NAFLD 1)
GV AP I S (VeSS ORI A (SR TN E N
()8 T 1T UF 5T $i% 8 KL IE 4F % . BMI, SBP . DBP |
AST . TC . TG HDL  LDL . UA  FPG B4k 1 21 & (4
(HbAlc) 4% e Bt i K It K ool P i 2 i3 )5, ALT 2
BMI TG ,UA \HbAlc HDL J2& NAFLD ¥t 37 1& [ A
F2 L Kim S5 I8 IR VG ALT S5 P9 4 41
NAFLD [ I 3w, Rtk ALT 34755 NAFLD
HAMKANE, NAFLD By fa s &= 0 A 40 51
Gy JRIE R WE PR s | 8 o s IR B b M A AR AR
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LEAAE B P 43I R G %Y . T i NAFLD
5y PR 3R X6 T BT L s B it FR AT TR B R L

NAFLD (35 5 & A sh ko R AE Ak ) 00 Ml 1 45
PR 5 NAFLD & SET- M EEIEH, 2
NAFLD 5 gl ik £k #H 56 P AF 58 O BIF 55 6 52 22 60 &5
BEPRI i I S AR 25 B TR AL 4y ARG LA
B aliiz P NAFLD HR AR5 B N IS v 4
CEJAERS 47.72£4.22) , LLE S ik IMT J2 JE 2 Jik
FMD \NMD & 3 bk i {6 (%) 30 1 PR 45 & 4, 0F 5%
NAFLD 5 kAL AHOCH: . 450 BoR, Bz Wi 54l
% rPORE R D7 IF R IMIT %5 o R 4 R 44 JRE FMD |
NMD 5 B YIRRAR (A 22 R RS 12478 3 5
HRE I AT 2EL 43 ) 5 0 BB A e 35, D R R P S b
RE W7 IF4H 4, IMT . FMD \NMD 2% B34 640 127
S H AR A4 7R NAFLD 5 IMT FMD |
NMD JC & A LAY, Petit 5512 4G 2 7
BEPR 95 835 I B 7 &% &, &5 JF NAFLD 5K & JF
NAFLD ¥ lL#, IMT 22 5 L4122 & X, K3 IMT
SRS W 5 JC % A A % 2 4 OC ; McKimmie
4126158 1 CT 2 W7 NAFLD R9HF5E . & ¥l NAFLD 41
() IMT Kbtk 3 ik | K 3h ik | 250 8h ik iy 85 i AL 5 3
JR I 3 FH B 29 25 5506 18 35, TAA NAFLD A &
HAESEOO M AR 9 R 2 Manco sl )L
HAE RS R B oR, 59E NAFLD # [ 3,
NAFLD 4 IMT JG i 385, G A & 9 IMT 5 4421
2F A8 P AR B TGO s — TR BT R 9 B, IMT 3
R AE A AR ZE B B 5 NAFLD Sz 4G,
[IEEEI AN g T E L A E AP W P |
NAFLD HJE7E 2 R AQ 25 L AT 52 T 5 Bl 8 i 42
A Y (HE Z 05T B IMT 2% 9 5z &7 5K 2
fE5 NAFLD & 3% #H &, Mishra %57 B 57 /R
NAFLD [ & IMT K 35 gl ik B B & 3R 2y 5 F 3E
NAFLD # ; Nahandi %5 f/F 5% 76 4% 1F P 5 W AH 5
Mg s AERE AR B 2517 RS, & IR
TR BN G PRI 2 NAFLD M IMT 2 5 3 55
T IE H X BB 4, “ Framingham 0 I BF 557 ¢ F
NAFLD 55 1fil %8 Dy 58 AH 3¢ P i # W 18 0F 5% W R,
NAFLD 41 AT g Wi & &3 5 FMD BEGAH O (r=
-0.05,P = 0.02)""; Ozturk 25 DL 75 4F 5 ¥
NAFLD 5 A X4, R TGIE & & A IR e &
fiF ,NAFLD ZH# % B2 IMT S & 1= FMD ) i 2
B, Bl AY—0 Meta Z3HTANA O THHF5T , A5
NAFLD 533k IMT [)5¢ & (NAFLD 41 925 fi], %t
HAZH 1521 #) , 25 5 SR NAFLD 41 IMT 418 %4k

NAFLD 21 0.16 mm(95%CI1.:0.11~0.21) **

AW RE R AR G ol IR AR R D, ¥ e
Wi e P R4l NAFLD 5 HERR TR e
5 | e IR S , R 5 45 S 7R NAFLD 41 1l 8 9%
A EXF A TC W 25 S, B HETHE 2 0F 50
NAFLD 53k b BA A, BT 45 W58 i wf
TG R ITRA R K E S, AR AR B
B IR AR 25 B R4 o3 AT B9 AH S35 4
Gt kAR A AN E . NAFLD IR I
B ERAL RIS & AR B 2 1R P 3R 85
ZRSHEHRE W, RS 5 EE TS ERY
Al NAFLD G0 ifit 8 KU, (Rt NAFLD 5 3l
JOkASE Ak R B B O 2R 30 5 3 — 20 LU B4l NAFLD A ¥
FWFFERT G 22 ot | KAEA G IR WF T, A 01 Bl 17
FHERBAIFFE N LA B
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