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Relationship between coronary heart disease risk and serum angiotensin [l

concentration in male patients with nonalcoholic fatty liver disease
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(1. Department of Gastroenterology and Hepatology ,the Second Affiliated Hospital ,Chongqing Medical
University ;2. Medical Examination Center ,Southwest Hospital ,the Third Military Medical University;

3. Medical Examination Center ,the Second Affiliated Hospital ,Chongging Medical University)
[ Abstract)Objective . To investigate the relationship between coronary heart disease(CHD) risk and serum angiotensin Il (Ang Il ) con-
centration in male patients with nonalcoholic fatty liver disease(NAFLD). Methods : All participants were non—smoking males, includ—
ing 35 normal controls and 85 NAFLD patients. Fasting serum Ang Il concentration was measured,insulin resistance (IR) was esti—
mated by homeostasis model assessment of insulin resistance(HOMA-IR) and 10-year CHD risk was assessed by Framingham risk
score (FRS). According to the international diabetes federation criteria for metabolic syndrome(MS) ,NAFLD patients were subdivided
into MS(+) and MS(-) groups. According to FRS,NAFLD patients were divided into FRS<0 and FRS =0 groups. Resulfs:Serum
Ang I concentration was significantly higher in MS(-) and FRS=0 groups than in control group (P<0.001) and FRS<0 group (P=
0.017) ,respectively. There was no significant difference in Ang Il concentration between MS(+) and MS(-) groups. FRS was sig-
nificantly higher in MS(-) than in control group (P=0.035),significantly higher in MS(+) group than in MS(-) group (P=0.042).
Ten-year CHD incidence risk ratio was positively associated with fasting plasma insulin, HOMA-IR and serum Ang Il concentration
(r’=0.248,0.335,0.222, P’ =0.009,<0.001,0.02). Conclusions :Increased 10—year CHD risk in male NAFLD patients is positively
associated with IR and serum Angll concentration. Inhibition of Ang Il may decrease CHD risk in male NAFLD patients.
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g Wi P4 9 (nonalcoholic fatty liver disease, NAFLD)
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AOIFREZR L . MS 4 52 [ /2 9 /L% (coronary heart
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Framingham XU P43 (Framingham risk score,
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angiotensin system, RAS) fx H Z G/ 2 — , 1l
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Pk B B BE P48, O A5 , 12 M |, B, e
PEPERAE ; (2) A2 . AZHFT 3 3 IR 24 et 24 sl e
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NAFLD FJi2 Wi 2 18 2007 423V A H X ¢ F g i HTF 5912

WirbR i, 25/ iR 51 3 TE R R B i 2 35T, D
U7 175 R PGSR (CWASEIET ), IR i T s I A
TEZER R AN ; QI 0] 7 320 220, MS 120125 1R
BUR 19 2005 4F [ Brofi bR 6 B 2 Wibr e, 22 /006 /2 T 1)
STHEFR A 3 T (1) PO PEILRE : I =90 em (5) sl )5
T84 (body mass index, BMI)>25 kg/m?; (2) =5 H il = Hi MLAE «
M =5 (riglyceride, TG) =1.7 mmol/L; (3 )75 %5 NG 1
JUFL T R AL - o5 %% 5 N 2 11 JIF ] 2 (high—density lipoprotein
cholesterol, HDL-C) <1.03 mmol/L; (4) /= L& : Wi 45 & (systolic
blood pressure , SBP) =130 mmHg ¥ & 5K J& ( diastolic blood
pressure, DBP) =85 mmHg, B AT 2 W= 1L 5 (5) =5 1A -
%Hﬁ[ﬂl’lﬁ(fﬁsting plasma glucose, FPG) =5.6 mmol/Lo{ i EL
W 2 EIBHERA .
1.3 BrRor ik
131 AR Edebr DS AR JF 5 BMI; I
S R DR e, AR A RS K I
132 MEAEAREI  SZiETE RS I (25 8 h LU b)) R
Fk LI 2 - 25 N %% & [ (alanine aminotransferase, ALT)  2F &L
' G I} (aspartate aminotransferase , AST ) y—4% JI Ik % 5 it
(gamma —glutamyl transferase , GGT) | §if 1 T % [t ( Alkaline
phosphatase , ALP) & JH [ 5 (total cholesterol, TC) \ TG HDL~-
C W% £ g #5 [ RH [& % (low —density lipoprotein cholesterol ,
LDL-C) .FPG } %5 Ji 5 1% &K (fasting plasma insulin, FINS)
i FH B % RAPTHE BFR 57 (homeostasis model assessment
of insulin resistance, HOMA-IR ) PEA 32180 [ 55 3K PUIH I o
HOMA-IR=FPG (mmol/L) x FINS(mU/L)/22.5. 4458 M350
17T —80 CARIRL VKA , SR FH ThHIGR fn 9238 WG o 12 (enzyme-linked
immunosorbent assay , ELISA) [Rl#tIN € 2518 Ang 1T RFE,
1.3.3 SR FRS Bl 3z i Ak 10 4F CHD #9855 XU
FRS JE AR H [E st AP A H [ e DS 3% (F A5 AR M0 | af
JEIRF- AR HAFNA TCHEIRIR ) 73 IZ BT IR AR 10 4E
CHD A3,
L4 gt

S SPSS 17.0 BRAFHEATEE T2 0 W TR BORMTIE
AL EAS A0 B TR + PRifERE (v 2 ) FOR, IRAS
G B F P R B (5 25 E M AR~E 75 H LB R
TN U BRI JT 22 03 BT BB ARG 96 | AH DG 23 M 2R R AH
B ARDCSIHT . Mgk i 0=0.05, Lh P<0.05 2 HH 4

e,

2.1 Ak

120 44 372304 AL 45 1 H X BB 4L 35 44 1 NAFLD 234 85
%4 R 1Y 2005 [EIFRpE R A2 bR K NAFLD A&
Ty J A MS ZHMS (+) A ] (n=47) , R I MS ZH[MS(-)
ZH](n=38) . 3 FRS J= 75 /NTF 0 ¥ NAFLD i3 739 FRS<0
20 (n=36) Fl FRS=0 £ (n=49), FRS<0 F/n~A¥K 10 4E L
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CHD & 955 JAU: , %R 10 4F CHD &5 %<0; 1] FRS=0 W &R
£ CHD &9 XU, %R 10 4E CHD B % =1%,
22 EFATIRLL MS(-)415 MS(+)Z AT 384704 ek (& 1)

AR ALP B22 R T4 222 3L BMIL E [ A
It SBP.DBP ALT AST.GGT.TG.TC .LDL-C FINS FIHOMA —
IR 7£ MS(-)4 35 T1E R X IR4H , BMI fEFE SBP .DBP,
TG .FPG Fl HOMA-IR 7E MS(+)4 %% 5T MS(-)4H ; HDL-
C R EFEAL,

Ang I B E MS (=) 41 1 2505 1 1E % X IR 41, T /8 MS
(HHBMS(HABRAHEBE HERIT¥2Z5(F 1),
FRS 7€ MS(=) 4183 & T IEH XA, 72 MS(+) 4R B3 =
F MS(-) 4,

57

4+

17 Ang TTHEFE (wg/L)

MS(+)4
(n=47)
a: FIEH M HELT AL, P < 0.05
1 EEIBRAMS(-)ES MS(+)AMIME Ang I iRE
Fig.1 Serum Ang Il concentrations in normal,MS( - )
and MS( + ) groups
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2.3 NAFLD & # FRS 228 0t45 Ang 11 49 do i 5
Ang [T ¥ 78 FRS=0 40 {2 % 5 T FRS<0 4{[2.77(1.84~
4.46) vs. 4.50(2.30~6.22)](Z=-2.382,P=0.017) (] 2).
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a: 5 FRS < 0 2 HLHR , P < 0.05
B2 NAFLD #3# FRS <0 £# FRS=0 A& Ang Il iRE

Fig.2 Serum Ang Il concentrations in FRS <0
and FRS=0 groups

2.4 MK

10 4E CHD &4 5 FINS HOMA-IR F Ang I #¢ % 52 5
FEA 5 (r,=0.090 ,0.213 ,0.336, P=0.033 ,0.019 .<0.001), T
PIMEIEAE Y BMLJE R B L SBP . DBP TG, TC \HDL-C
LDL-C 1 FPG HYIRAHUN 5 , L iRAI AR 3 (= 0.248
0.335.0.222,P’=0.009 .<0.001 ,0.02) (% 2).

£1 EEXNRBAMS(-)ES MS(+)ABETIEIRAIELE

Tab.1 Comparison on varions indicators among normal control,MS( — ) and MS( + ) groups
EfELun 1R A 2] MS(-)4 MS (+) 4
% (n) 35 38 47
AR (%) 36.49 + 14.24 35.16 + 12.59 39.57 £12.26
BMI ( kg/m?) 21.83 +1.47 26.61 = 2.70" 28.26 +2.82"
JEFE (em ) 78.63 £4.28 92.31 £6.16° 95.52 + 6.20"
B T 0.84 (0.81~0.88 ) 0.91(0.89~0.94 )* 0.92(0.89~0.94)

SBP ( mmHg )
DBP ( mmHg )
ALT(U/L)
AST(U/L)

GGT (U/L)
ALP(U/L)

TG ( mmol/L )

TC ( mmol/L )
HDL-C ( mmol/L )
LDL-C ( mmol/L )
FPG ( mmol/L )
FINS (mU/L)
HOMA-IR

Ang II (pg/L)
FRS(43)

120(112~120)
70(70~78)
18(13~25)
22(18~24)
16(13~22)

86 (63~96)
0.89(0.68~1.12)
4.06 +0.76
1.26(1.06~1.48)
2.27(1.90~2.59)
5.07(4.54~5.30)
13.18 (12.05~15.63 )
2.76(2.51~3.39)
0.34(0.26~0.63 )
-5(-8~-1)

120 ( 120~127 )
80(76~82)"
44(29~74)*
30(25-43)*
42(26~53)*
88(77-107)
1.79(1.18~2.38 )*
4.94 +0.99°
1.25(1.13~1.38)
2.74(2.25~3.12)*
5.01(4.74~5.33)

17.19(14.48~19.70 )*

3.95(3.03~4.70 )*
3.44(1.93~4.50 )"
—1(-4~5)"

126 (120~134)*
84(78~89)"
39(26~59)
27(22~37)
38(24~63)

86 (69~94 )
2.81(1.73~3.94)"
492+0.75
1.00(0.91~1.16 )"
2.63(2.41~3.07)
5.72(5.07~6.22)"
18.63(15.56~24.02 )
4.97(3.89~6.41 )"
3.75(1.89~6.12)
2(-2~8)"

TE: SIEH O ML AL a, P < 0.05; 5 MS (-) 41 1L, b, P< 0.05
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%2 10 £ CHD £/ ESHigtrata kit
Tab.2 Correlation between 10-year CHD incidences and the

other variables

. ) iFHoR o
Bzt r, P{H . P i
AR 0.797 <0.001° - -
BMI 0.179 0.051 - -

JHEE e 0.201 0.027¢ - -
JIERE Lt 0.270 0.003 - -
SBP 0.193 0.034° - -
DBP 0.163 0.075 - -
ALT 0.043 0.644 -0.025 0.795
AST 0.139 0.131 0.019 0.846
GGT 0.175 0.055 0.000 0.998
ALP 0.090 0.329 0.014 0.884

TG 0.359 <0.001* - -

TC 0.474 <0.001* - -
HDL-C -0.075 0.416 - -
LDL-C 0.375 <0.001° - -

FPG 0.275 0.002° - -
FINS 0.090 0.033 0.248 0.009°
HOMA-IR 0213 0.019° 0.335 <0.001*
Ang Il 0.336 <0.001° 0.222 0.020°

T a, B ARG - RIEMC R R E G454

3 3 i

MSHI CHD Ai¥ il . BB R M IA
A AL RE SR, BT MS J& i At
JHEAS 2 A 08 1 R RS T B LA TR Ay rpts 815
AIRISIZETL, MS 3 CHD faie I Z R4 | DLk
(1) 15 S AE | 1o 858 A1 N B2 D RE 32 40 AR A, b 8K 38 T
CHD K HIFAAERIAE: . K H JAMA H%HE B,
MS B 1 CHD &9 XU &R MS #1193 £, Hob
WIREZE FET-Z50M CHD SFEn & AR T 5~6
558, XFF NAFLD 8, AW 58 K A IF MS B, H:
CHD & KU 5 25 38 5 s LI R & 9 MS,NAFLD
() CHD 3 XRS5 %k B 44T S 2 e v . — T
NAFLD JH-41 B 4 A 105 28 4 K 45 9 2R MS 19
JFRERIL, 5 MS 415 % VARl ; 55— J7 i, NAFLD
(1) AV 4078 AR B i 4 B 9 S5 1 A TR, DA B
3 BTN TR O s a0 3 BN ] il 7 MS 4
OIAETE . ARWFSE IR & B = () CHD & 955 IAURS: £ Bifi
i3I YHOMA-IR H.104ECHD & 9 % 5 HOMA-
IR IEAHG, XS4 RHE /R TCI & NAFLD ihJ& MS,
HHE A CHD A5 XU A A% O ALl 2 7E TA0AT]

LRIy K L ——IR TR (R0 B e AT A S0
DURR R JE =R, 15 & IE IR, IR 40 & IR ; A
TN AR ZE L, 4005 1 S T g D e i R
WA, TN I I ik, 3 I S A PO IR, i R B
BRI RCEMEIRER 23 NAFLD ()% 4 K IEH
ARSI RERE AL B2 CHD %28 B I 3 AAIF
IR B NAFLD B8 A R &AL, RN TG,
TC 1 LDL-C F& , HDL-C F#AIX,

AN ASHFSE & B NAFLD (% (49 Ang T VB
WER . Ang [T BRI R 0 SRR 5L, F2
IR /e i S VBTN = et s =3 v N L B e o
PTG Ang 1T e EM, BT HELAYJE  NAFLD 3%
Ang T 1 e 11 [] s 0 P v B 5 2R IR AT IR
WFFEIA R RAS M3 BEOS 5 TR B PR SE R0,
Saiki %5 A kA 2 RS PR R ) Ang 1T HY
MR R = 1, H5 IR R R AEAHSE . HALHI
AIRETET Ang I13E 25305 I0E | ULPR) B2 g s ok 226 e
B RBURAL P RS R 2R R RZIRY &
P B MR R S B 5 A5 E i a2
PUETIAETE IR M4 TR S8 5 e 2 2 1iE
WL FH Ang 1 SZARR K KA TE Ang 1T A9 5300,
dE—E 50 Ang 1T AYEL IR 00, NAFLD 53 MS
i, MS A7 7E 1 55 A 2 2 0 E— 25 i il 1 B B ok
JA IR, ABHRFEIR AL MS (+) 41 HA T 1) HOMA-
IR, B/~ Ang TR FEFE MS(+) ZH5E MS(-) HANA
W K2R g0 X, XAFA kLS ]
Re S REA R IR/ N C

ARWFFE I K LA K 10 447 CHD &9 KUK
NAFLD &) Ang [T 2w, H Ang T
JE5 10 4F CHD AR 2 M, bR LA Ang TN
i IR fE#E CHD A HLHIAL 34 21 Ang T4 5
ELAT {2 0 Sh ko R A Ak & A= A 1 O, = 2 o DA
TIUAET O M5 P9 R 40 | B w3 248 e 1
T LM Bt (vascular smooth muscle cell, VSMC) 53 i
B2 0 A0 LR i E Sl Tk R AE R ; @R BRI
P4 =N e coey ) | B a1 2 e e N e e || K
PR T IR, e A BOeRR Sk P B &7 45 D RE S 14
@B AE KA 7AW EE VSMC B458E | Jf-4 il H:
PR, AR I A5 E B A AT 5051 DAL I B
AWM, LIFI T8 VSMC I E W4 i F
TV Bt - s FEE AL AR g o 2% 800, e Ah , Ang T
W5 R KRR ZE | O R B BRI 2 B e
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