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[ ABSTRACT | Aim  To investigate the relationship between pathogenesis of atherosclerosis and nonalcoholic fatty
liver disease( NFLD). Methods 64 SD rats were randomly divided into two groups: normal control group with normal

basic diet and high-sucrose and high-fat diet group with high sucrose and high fat diet.  Each group was divided into four
phases: 3 months, 6 months, 9 months and 12 months.  Each phase had eight rats.  Alanine aminotrnsferase, free fatty
acid(FFA) , triglyceride (TG) ,total cholesterol (TC) ,high density lipoprotein( HDL) ,low density lipoprotein( LDL) , fast-
ing plasm glucose (FPG) , fasting insulin(FIN) , and endotoxin( LPS) , tumor necrosis factor-a( TNF-a) , C-reaction factor
(CRP), macrophagocyte chemotaxis protein-1 ( MCP-1), nitrc oxide (NO), endothelin-1 ( ET-1) were measured by

ELISA; All the rats were killed and their livers and arterial specimens were taken to carry on HE stain for observing their
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histopathologic and morphologic change.
by immunohistochemistry.

clear cells expression in aortic wall.

Tunnel was used to detect the endothelial cell and smooth muscle cells apoptosis
The expression of CD68 protein were detected by immunohistochemistry for observing mononu-

Sudan 1V stain was used to show whether ectopic lipid have accumulated in aortic

wall. Results The level of TG, Ach,FFA, LDL,ALT, FIN,LPS,CRP,TNF-a,MCP-1,ET-1 in HSHF group was sig-

nificantly increased and the level of HDL and NO was decreased (P <0.050).

Three-month-old rats had nonalcoholic fat-

ty liver disease and fatty liver, at the same time several mononuclear cells adhered to the endothelial cells some of which

appeard apoptosis.

the apoptosis exacerbated obviously.

served that calcium deposited in a lot of mononuclear cells in atherosclerotic plague.

and smooth muscle cells. Conclusions

The fibrosis became gradually serious in liver in 12-month-old group.

Fibrosis occurred at six-months-old rats and there was lipids under the endothelial cells, meanwhile,

It can be ob-

Apoptosis existed in endothelial cells

High-fat high-sucrose diet induces non-alcoholic fatty liver disease

(NAFLD), accompanied by Intestinal Endotoxemia (IETM ) , disturbance of lipids metabolism and chronic inflammation.

IETM further results in continuous endothelial dysfunction, ectopic deposition of lipids and local infiltration of mononu-

This finally leads to As.

clear macrophages.
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Tablel. Measure of biochemistry indexes in serum of rats
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A IR E B T W R B 4 A B 4 B T
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1.8 ZITESR

Jl SPSS13.0 4 it #k 14, B {8 Pha £5 ko, B
DEmBEmEAZ B LR AR LR TR,
7 1 7 Mg 41 1A e A R B IR 3K 7 2 AT R 4L 6] B DA
R Ay P<0.05 Y ZRHREM,

2 # B

— g
Xif B K UK B /K R RS B H 36 sh 2 1
W EbEE RS TR R IR RS, R B B
T, 5 1 ERE RN FR K 07 P43 A 53 A H PR B i
TR, & 9 A H IR E g, 12 S H AR E RN
AN A B AR AR AR A A 25 5 L 1

2.1

4y 4l ] ALT (U/L)  TC(mmol/L) HDL(mmol/L) LDL(mmol/L) TG(mmol/L)  FFA(mmol/L)
it HE 4 3A4MH 0 26.25+5.00 1.82x0.18  1.73+0.45 0.58 £0.18  0.91x0.21  405.44 £40.30
6 A  25.30+4.16  1.7620.19 1.81+1.51 0.62£0.17 0.900.21  411.90 £35.30
9MH  28.48+5.56  1.760.14 1.68£0.40 0.61 £0.14 0.8920.32  410.23 +44.24
1247 31.01£6.21  1.78+0.12 1.78+0.37 0.62+0.11 0.89+0.18  393.56 +19.83
EHEE IRl 3 H 256.79 £57.02°  4.03 £0.93*  0.58 £0.14° 3.17£0.99° 1.39 £0.29°  886.97 = 174. 42°
6 H  296.56 £64.42°  3.54£1.35* 0.50£0.11° 2.93+0.92° 1.43 +0.19* 1241.33 £337.35"
9 H  308.78 £31.04" 3.44 +£1.47° 0.48 £0.18" 3.44+0.13° 1.34+0.33" 1330.57 £413.51"
124 306.34£26.58"  3.77 £1.12°  0.4320.12° 3.45+0.10° 1.30 £0.16" 1432.81 £398.29*
a iy P<0.05, 5X A LA bRy P<0.05, 574 3 A i,
2.2 FEZHERRSEEEHEXIHRENRTH 2.3 REBESHET
EREE IS R RIS TE 3 DA M LPS CRP,  2.3.1 FFAE XML % S s

TNF-o MCP-1 ET-1 " (% 5 & B 5 5 7 X5 B4 K
KL, NO /KSR A1 T3 R4, 22 578 G it X
(P<0.01;%2),

i1 Spearman 3543 HT & B, LPS 5 IR R H] &
MR (3 MH:r=0.782,P<0.05); (6 ™H :r =
0.953,P <0.05);(9 ™~ H:r=0.848,P <0.05);
(124 H:r=0.867,P<0.05) ],

43 A BT AL LU NEARTE D
FIRCAE XA RO A R AR T 5 6 > H IRHF20 i
BEAZ L U R S 3, B AR A AT
NI PARIEAS XK 58 4 M 35 10 B miIRIR B 47 4k
YU 9 S H I A R PR A S IRAE 5 4
JiR e LR e UG AR 2 W /N A 12
AN HNRZE IAFE 58 4 IR 1 1 — 20 e, ) BRI
AR (D)
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% 2. KR MmiEH LPS,TNF-a,CRP,CRP MCP-1,ET-1,NO BJ&KiEKF

Table 2. Level of LPS, TNF-a, CRP,MCP-1,ET-1,NO in serum of rats

W IfE]  LPS(EU x1073/L) TNF-a(mg/L ) CRP(mg/L) MCP-1(ng/L) EF-1(ng/L) NO(pumol/L)

Xof B 34MH 0.07 +0. 02 1.06 £0.20  1.46+0.65  4.80+0.41  87.99 +3.66 38.15 +4.08
6 ™H 0.068 +0. 19 1.02 0. 11 1.46 £0.65  4.79 £0.35  89.95+3.32 35.83 £2.74
91H 0.07 £0. 01 1.01£0.14  1.32£0.51  4.79+0.35  91.59 +3.73 43.48 £4.46
1214 0.07 +0. 01 0.92£0.19  1.2920.52  5.120.54  89.30+2.45 36.13 £3.70

mERH 3N A 0.61 +0. 07" 2.01+0.22°  3.09+0.76" 25.22+0.47" 137.59 +5.04" 18.53 +3. 86"
6 ™H 0.71 +0. 26" 1.82+0.20°  3.29 +1.03"  25.67 +0.96" 146.17 +7.21* 16. 02 +2.75"
91H 0. 65 0. 09° 1.81+£0.36"  2.76 £0.69* 23.48 +1.41* 169.61 £7.08" 12.25 +3. 46"
1214 0. 64 0. 08* 1.81+£0.26*  2.76 £0.11*  23.60 £2.75* 163.63 £8. 15" 10. 56 +3. 14"

a N P <0.05, SXTHALE:D 2 P <0.05, 544 3 DA e N P <0.05, 544 6 H HAGd P <0.05, SAL9 A HA,

1. BRESEAXRREAAFRI(HE £8, x400)

AR3ZAABROANA,CHINHA DA,
Figure 1. Pathological histology of liver in HSHF rats ( with HE stain, x400)
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Figure 2. Comparison of lesion in aortas of HSHF rats (HE x400)
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59 AN H I R R R BB e £ s A iR

12 A~ IS SR Bk v P bR A% 0 IS 00 v A v
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Figure 3. Expression of CD68 in aortas mononuclear cell in HSHF rats

2.5 BhEKM KRR B LR R T 1B R R M BHPE (P 4) o 45 F Belal Heds, ;o B2 A 1 JUL 4 i
TR R AR L N B ST AR Tunnel 9353 UBAMERIBER 9 A 5 12 A HES, Hap 22 5

A A E 6 A B BE A, S (P <0.05;33)
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& 3. KRBhEk A K Z0Ra 0 78 ALEH B Tunnel B3R

Table 3. Expression of Tunnel in endothelial cells and smooth muscle cells of rats’ aortas

‘ 1 1] R R4
S 1] : ;
B A T LA R4S T LA
3MH 0.63 £0.74 4.75 1. 16" 0.250. 46 3.88 +1. 36"
6 ~H 1.25 £1.04 59.25.63 £6. 16" 1.00 £0.76 26.63 +7. 44"
91~ H 1.50 +0. 93 70.13 +7. 62" 1.50 0. 53 69.25 £5. 57"
121H 2.25+1.39 86. 50 6. 72" 3.38 £1.51 67. 88 +12. 86"

a P <0.05, 50 b o P <0.05, 544 3 AN Heist ;e g P <0.05; 57440 6 A e ;d P <0.05, 5740 9 A s,
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4. BIESIEA KR BNBKEE Tunnel BIPAMETRIE (SP x400) A3 A BN B R LA A BB B 6 N Bk B
T - LN B BCAE B 5 C 9 A, ZK i B AT LA A 46 843 FRVE s D SR 12 AN A, Bk A 2 07 Y LA B LT 4 B B

Figure 4. Expression of tunnel in aortas of HSHF rats
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AR CRCRTR PR TV BHPERI IR BRTCER 6 S H BN BRTUB(ELS) .
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5. BYERARAKR RENBKEERE R A LLEE (Sudan IV F 8 x400) A B3 AN, Bk FERSF IV VRIS 5L 0K B 6 A4
R Bk 9 IV BHPERR BT R 405K C D S 9 AN H AN 12 A H Sk R ZAUZ 95 IV BRPERR B R BEHOR
Figure 5. Comparison of lipid in aortas of HSHF rats ( with Sudan IV stain x 400 )
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NO I PR, 5 P e 40 1 A2 310 S8 10 1 i AR
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ST inE sh ks fE AREAL T 5ES A, B
AN MCP-1 Ji 8l 12 5 A AL A4 119 0 3 2 2R

RAS BT SRR SR DURL, RSP S IE S AR 2
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Hul FRUTR, Kim 250 2 AR RS P AR W 1 s st
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BE4H 3 A~ LPS MCP-1 35, H A% 41 M 7E 4 i 3%
T 286 B, IR Tt 7 PN B 20 B AR /D o5 KRR TR, 4 0
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IRAH P B A & AR PR T R PR TR As KRB, 5K
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R EEAEN, W, 3 A H AR AR
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ST R P ik 25 M) 0 ) NF-«B 35 PE AT 10 As A9 IE
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JL G R o, 5 3 IR S (R S A BEHIE
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ik 2D I R SN, B B T I A Y A
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UE S AR v R 2 A R T B S 24, oM O A s
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