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B KR EWAAE(FPG) B2 E B (TC) . H b =85 (TG) A FEME G (LDL) .S FEME G (HDL) . £ B MK 5
% (FINS) , 5t 3 A8 AR IR By 2 4045 2L (HOMA-IR) | B3R S 95 R W ik Ae ] fo 32 VEGF \ TGF-Bl 4%, o5 427
A EAM F K VEGF Rk KF, R 5 E4 s BRI F 2 TCF-B1 B F 3 3 (P <0.01) 87 4 FPG,
TC.TG.LDL HDL FINS .\ VEGF  TGF-B1 233 & (P <0.05,P <0.01) ; 58 4848k, F 4 FPG.TC.TG.LDL,
HDL . VEGF 2 H{%(P <0.01,P <0.05) , TGF-Bl B ¥ 5 (P <0.01), #M*E»H 2+, VEGF 54K E FINS £ %
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[ ABSTRACT ] Aim  To investigate the expression of vascular endothelial growth factor ( VEGF) and transforming
growth factor-B1 (TGF-B1) on diabetic atherosclerosis in rats and the mechanism and protective effects of simvastatin.
Methods SD rats were randomized into normal control group (n =8), normal intervention group (n =8), model group
(n=18) and model intervention group (n=16). Intervention groups were perfused with simvastatin at 20 mg/ (kg - d),
and the control groups were given distilled water [ 20 mL/ (kg « d) ] instead.  The diabetic atherosclerosis model was estab-
lished by streptozotocin (STZ) + vitamin D3 (VitD3) + high-fat and high-cholesterol diet. ~ The contents of fasting plasma
glucose (FPG), total cholesterol ( TC), triglyceride (TG), low density lipoprotein ( LDL), high density lipoprotein
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(HDL), fasting insulin (FINS) were detected, and insulin resistance homeostasis (HOMA-IR) was calculated.
VEGF and plasma TGF-B1 were measured by enzyme-linked immunosorbent assay (ELISA).
Results

aortic was evaluated by immunohistochemical method.

Plasma
The expression of VEGF on

Compared with normal control group, TGF-B1 was sig-

nificantly increased in intervention group (P <0.01), and FPG, TC, TG, LDL, HDL, FINS, VEGF and TGF-B1 were sig-

nificantly increased in model group (P <0.01, P <0.05).

Compared with model group, FPG, TC, TG, LDL, HDL and

VEGF were significantly decreased (P <0.01, P <0.05), and TGF-B1 was significantly higher in intervention group (P <

0.01).
tion with TC, TG, LDL, FPG and HOMA-IR.

wise multiple regression analysis, FPG and TC were independent risk factors for plasma VEGF level.

VEGF and TGF-B1 may participate in the occurrence of diabetic atherosclerosis.

In correlation analysis, VEGE showed a negative correlation with body weight and FINS, and had a positive correla-

TGF-B1 showed a negative correlation with TC, LDL and FPG.

In a step-
Conclusions

Simvastatin can decrease the level of

VEGF and increase the expression of TGF-B1, and has a significant protective effect on diabetic atherosclerosis.
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5| Bl Jok o5 FF B Ak 1) OC B 20 BR b 34 % 4% i BAE
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K28 o & F oA BUN E f i & E
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TG) % % & fg & & (low density lipoprotein, LDL) |
& % £ B8 % @ (high density lipoprotein, HDL) | & i
1 4 (fasting plasma glucose, FPG) & &, & A /& 48
FEREFHH AR ERN DX ZER Y &
(fasting insulin, FINS) /K, P #4443 7| &% 00 5 3
T8RE, ZRAXTERSEAR S ZHEH
(HOMA-IR) ,HOMA-IR = (FPG x FINS) /22. 5,
1.6 M% VEGF,TGF-1 7K 4l

LR TS BB T R Mk AR A &
VLU AT I E i ¢ VEGF \TGF-B1 A F; il B
TP 450 nm K TIE RO E i BRI,
1.7 SitFateE

K SPSS 17.0 R # AT HAt F 047, IHE R
Bz +s KR, Z AR BRR AL RE & T £ 945K
Kruskal-Wallis H 4 5, % A~ 35 2% |8 % % th % % A
SNK #3362 Wilcoxon Rank-Sum # % ; % % & 8] /2 %
K A Spearson 8Kk i % Fh 6 H & F % 0 & 1
FEFEPET, P<0.05 AZRARITFENL,

2 % R

2.1 JBEAEWUFIEIR, M VEGF, TGF-B1 KF
BEAMTENRNZm

SIEE XA TE R T B4 A L, AR KRR
PR RFER (P <0.05,P <0.01) , MG RIZH A5
FTHAZ EEEZEF LHEIT#E L (P>0.05), 5
IEFO REZHAR LE , S (AT T T T Re B 35 1S & TGF-B1
(P <0.01),1fif FPG . TC TG .LDL HDL FINS VEGF
LRGN (P >0.05), 5 IE % 4 M4 4
I, B AU 4 FPG ., TC ., TG, LDL, HDL FINS, VEGF,
TGF-B1 ¥ E M (P <0.05,P <0.01), S8
AL, =F MR AT T AR 2 3 B AK FPG, TC . TG |
LDL HDL VEGF(P <0.01,P <0.05) , 3 TGF-B1
(P<0.01), 1M FINS 2% L&t E L (P >
0.05), #5241 HOMA-IR 2 R L& it E XL (P >
0.05;%% 1),

R 1. FEHXRMAEMALFIERR IR VEGF  TGF-p1 K F L8 (x =)
Table 1. Comparison of blood biochemical criterion, plasma VEGF and TGF-1 among the groups (x +s)

moH IEH XL (n =8) EH T4 (n=8) R (n =18) PR (n = 16)
AT (g) 329.00 +55. 55 361. 45 £32.70 275.59 +46. 50" 258.34 +65. 00
FPG( mmol/L) 5.56 +1.15 4.33 £1.08 15.57 +7. 65" 10. 35 +4. 59"
TC(mmol/L) 4.06 +0. 85 2.26 +0.39 13.74 +10.71* 4.33+1.52"

TG ( mmol/L) 0.36 0. 09 0.47 £0.08 1.70 +1. 10° 0.77 +0. 54"
LDL( mmol/L) 1.50 +0. 30 0.81 +0. 17 5.52 +5. 04 1.57 0. 46"
HDL( mmol/L) 0.49 +0.19 0.66 +0. 19 2.17 £2.82° 0.86 +0.24"
FINS(mlU/L) 25.49 +7.38 21.21 +8.47 9.94 +3. 48" 14.76 £9. 12
HOMA-IR 4.30 +2.38 6.20 +1.81 6.71 £3.27 6.05 +3. 13
VEGF (ng/L) 150. 85 +69. 18 114.31 £47.79 378.51 +74. 86" 280. 12 +52. 74"

TGF-B1(ng/L) 7.80 £ 1. 65

12.91 +1. 83"

11.52 +3. 04* 15.06 +7. 14"

a P <0.05, 51EF X IRA LLE ;b A P <0. 05, SR Lk,

2.2 % VEGF,TGF-B1 /KFE 5 &I X
ST

Spearson & 43 #r i 7/, VEGF 5K & (r =
-0.375,P <0.01) .FINS(r = —0.485,P <0.01) &
A5 TC(r =0.315,P <0.05) TG (r =0.372,
P<0.01) LDL(r=0.279,P =0.05) . FPG (r =
0.772,P <0.01) .HOMA-IR(r =0.389,P <0.01) &
1B G 5 HDL JoAH &, TGF-B1 5 TC(r =
-0.390,P <0.01) .LDL(r= —-0.358,P <0.05) .

FPG(r = —0.315,P <0.05) & Ml ¢; SR E,
FINS . TG .HDL .HOMA-IR JoAH 4k
2.3 VEGF.TGF-pl BIZImEZ=

43 HILL VEGF [ TGF-B1 RRAE i IR FPG |
TC . TG .LDL HDL FINS .HOMA-IR } [ 75 &, # 17
ZIC % L A 4 b, 45 R B R FPG (B =
11.968,P <0.01) . TG (B =35.940,P <0.01) /&5
M I VEGE 7KF- (4 M 57 5 B PR 2 5 1 4% fa s TR 28
KHIEA TGF-B1 AR 2
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2.4 K VEGF EHRIEKFLLE

G AL AR EE R Wos R B ik VEGF 2
RGN, SR AT TR I 6] VECGE 3Rk
(1.41 £1.76 1 16.80 +12.00,P <0.01), 1F % X} iR
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SL(P>0.05) , 145595 ELISA Z555H 3,
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HMG-CoA i Ji i 1) 58 4 P30 1 571, 32 AR TC
LDL 1 TG 7K, T 5 Ay M PR 15 B O 1L 457 47 S e
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THRE A0 if 8 - 16 UL 40 e 4 5 | BT Sl Dk oK R A Ak
SR

VEGF & — sy B S M T 1l 487 N B 4 e
M2 DREA A 1, o5 2R 2 5 5 R AR . BF
F10I R W], VEGF Rl 1 #I% VEGF R2/KDR/flkl
SN B A 524 S8 GE AT RS A A8 1 A i Zh
B, 42 2 3 ik 53 e B B i A 1t A 5 o fE e i
W% VEGF RI1/flul B0 i 48 38 2 1 , 5 12 1fi 3¢ 2
Bl , L REK B, 98 AE 20 B 210, 0 i 5 ok ok A0 i
k. Al-Shabrawey 257 75 STZ 7588 bR Ji R Bl 751
R B H Y BB T 4 S RARTT [ 5
mg/ (kg - d) JJ&, P RS VEGE & F 41 fitd [7] 26
fff 43 F 1 (intercellular cell adhesion molecule-1,
ICAM-1) F I RIE B E AL H el T | iss 1
( nicotinamide adenine dinucleotide phosphate, NAD-
PH) S AR5 5 % 5 RN SR B0 PR F 3 (signal trans-
ducer and activator of transcription-3 , STAT-3 ) {f PE
in, L3 T VEGF By#ik, TGF-B1 J&—Fudid [ 73
AN S5 3 v A R A AR W) TN RE R A0 I I 5, H TS
TGF-B1 7E As ™ W AE JHHL I i A i, s ¥ 52
B R As 4 TGF-B1 33k H0xT HE 4 2 2 1
ke AR SE & B 60 HR A LT TOR-BL 5
SR B ke 78 AR i 72 e AR Bl kAR 43 A2 T IR
Bk S HCR AR O 5 Stefoni % IR KK T
TGF-B1 [FIFEZ B Kok FERE AL B fE B R 2 3 4ok

WFgE'™ R, TGF-B1 5 5 A% BE e i Fa e A 6,
TGF-B1 BE AT LLRFAR P e 20 B i 12 7% AR 5, 10 il B
i/ L A0 e Ak 40 ) S Ak TR A 4 B s AR
AT, WD B TR DA R R R PR PR
YARAE R ; BB AR HF i 457 o LA M 3 5 G2, 1
A DAY 3 A 1 IR A0 | R 0y e
JHL A1 I T B S A B2 i B BIL o — T A R B 1
FaGE , 75— 5 T A1 v] BE 5 R A 45 £F e fb 9 il
R SN B TR S e A

AW S5 W kB, B 4] FPG, TC , TG, LDL,
HDL VEGF \TGF-B1 Y75 T 1EH % BEUZH | 282 flofth
TG FPG . TC TG .LDL HDL VEGF ¥ i & %
I, 10 TGF-B1 I8 35 14 = 5 AH 3¢ B2 Inl U4 43 Br 45 SR 3%
W1, VEGF 5k FINS 2,5 TC TG LDL,
FPG ,HOMA-IR & IE #f 3¢, FPG | TG J& 5 i Il 3¢
VEGF /K-F bz fa b & . #2758 mi7K-F VEGF A
RS0 PR P st ks A 1 b & A48 G, LB %5 B IR
I I K o A BB AL BEBRAS U 1 B FRAIK, TGF-B1 (YRR
BTN R 2 A TT ] AR A E Y AR AL LT
J& VEGF . L1 TGF-B1 KIFFEHL sl ks AL bAE T

AR LW, TCF-B fEfE Ut B A&
BRI 3 b B 5 28, FLHLARI P BB J& TGF-B RENSHY fin g
I 2 LR 5 5 K1 ( pancreatic duodenal homeobox-1 ,
PDX-1) SIAE I IC: A3 B 36 F0 7, [ i 42 25 40
MUR% N PDX-1 MR EE . ABFSEZE R E I TGF-B1 5
TC LDL FPG S HAH, & falk P R ok #E A TGF-B1
B 105 7 5 AR 2H 1% TGF-B1 /KK i 3% & T 1E
HOO R B A 8o AR TT T LS FINS A5 T 3
I HTGE #2255, ATREMIR R (1) ARWFoERE
AR WEFTIN A 5 (2) FEAS [R) i 28 A B2 14
PRIGHLIA H TCF-B1 (A2 VE FIASTR], I AR F 52
T R MR DR G I I s AR AR K R, o AR AR
FERETR 5 (3) AN a2 A 7T T it B 0% 9 1 4
ARG K A8 A A3 A AT BB AN [R] - (Rt X TGEF-
B1 S5 PR AL 22 8] (R A DG, A Rt — 2B A
FEMEL

UEAEf A TT 28 8 A 24 02 5 X I WE A 5 ] — B
AL, 2010 4F A9 — T2 #4047 R, b iT
L n] (T R DR AU 3 i 9% , & 4F 32 1 E
AU i i, AR 22 3 R & Bk R n T
Rydgren 25" L1 A CD-1 BRI /N ERUOMASRL, j2
59 30 mg/ (kg - d) BEHAMTTHE 10 K, 4524 Jeds:
25 3 Jel 0 00 R A B, 2 ARt 7T e A
IR BT R AR 25 25 21 10 B 5 T 358 T IE 3
HEMZ HRM R 200 S5 Ao TT %8 i b
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ARSI AL T RE Sy < S ARABTT BEAIR TG, 2 MRl
BB WHFR (free fatty acid, FFA) ,MWEQ%TH%%%
e S Bl ZH b 5 2 AR 455 5 R Y 1B 5 R ARHT (in-
sulin resistance , IR ) , FF4 il P J5T X 384, AR IR 5 B
WA T, APTICAT R A B, SRR,
b T 8 @ 3 B TC TG ,LDL FPG; 5 1F & X fif
AL, AL TT BBERE(R TC (LDL (FPG, {HIC4t
RS P R ER A YT ZE VA IR (4 [F] I AR FPG, H
A FEABAT — 7 1) Jag BR A, DRk X614 DR 9 42 3 Jok ok
FEREAL KBRS HAT 8 ), AR 2 7T 28259
s 0 bR XU 1) 12K 4 B D7 B R A AE 1.9
A 2B 4 AR b PRI B A T T S 25007 0 1l
WP 52 00 0 AN T R, AN BE A S = At 77 % 25 L i,
W52 M0 23 AN 23 W 2 s 1 A 0E e T A P 22 4
W, I PR FEAAE A 7T S BN 25 % 2 BUME PR o 18
O M AE A DR AP A T A [ Ik 50 285 M 00 it AR , K A3 4
TR DR 42 1 LA B S G DR R I 5 A o
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