FERMITHRERITERX 2 BERRE H KBS KR ERE &
VEGF. IL-1B. CRP 7KFRIFZM0

FiEK, ETOE, TRIT, REW@HIEECERIRE ERG%E, WL X% 314000)

WE: BE RTFRETIREASRIT A A AT 2 BB R RE I 30 o A AL K S8 g A 8 A A K B F (vascular
endothelial growth factor, VEGF). & #~%-1p(interleukin-1p, IL-1B). C KM % & (C reactive protein, CRP)K-F#)%574.

Bk I 42 A SD KR, &, #HIR 8 RAT L@ E BB, 5 34 R4 2 BB SRR AT Sh Ik A RALABEARL, AT
BRI (LIE 2 R)E, MAAH 440 AL 8 RAT HIRFAM, FRMITH 8 RET GIKRR+FRMIT, RIFEF
408 AT SRR HRITEA, BRA4L 8 AT SRR +F RILTHRAT AA . FTAATE/E % 4RI 12 ARZARR
¥ . %Mt ¥ (fasting blood glucose, FPG). =M% B % (fasting insulin, FINS). A& & % 4% 4% (insulin resistance, HOMA-IR),
& VEGF. IL-1p. CRP K-F. 58 540K R A&% 57 12 A4/ &, FPG. FINS. HOMA-IR, fofi§ % VEGF. IL-1B.
CRP KFHALETA, ERFER FPG £, BRI, FRMITH. RITEAM. Bb. sTRAIRAMSAK; /£ FINS L,

L. BRAA. ARITERAAAFARMITA . BEARAMEK; £ HOMA-IR £, BROU. RIT AU, FRWTA. 4
A0 & FF B4R £+ ih = BS (triglyceride, TG). & J2 B & (total cholesterol, TC). 1% & Ji§ & & A2 [) B2 (low density lipoprotein

cholesterol, LDL-C)t, AERLA ., FARAITIEAMRIT AL, BRA40 . P BELAIRAEAK; /£ HDL-C b, xTH84R. BRAA4A.
R Z A A A FARMIT 40 . AEA B4R K E1K; /2 VEGF. IL-1p & CRP K-F L, A, FERMITEIRITAAE. B

AR, STRARATEK, e FARMITIRARITE AT AR s F4., T VEGF f=8 £ B F IL-1B. CRP /K.
KEER: FRMIT; RITEAA,; 2 BB, SARBAERAL, 0¥ AR ARRET
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Study on the Effect of Simvastatin Combined with Ezetimibe on Glycolipid and Level of VEGF, IL-1§,
CRP of Type 2 Diabetes Mellitus with Atherosclerosis Rats

FANG Dafei, WANG Xiaoqin, WANG Changjiang, ZHANG Hui(Department of Pharmacy, the Second Affiliated
Hospital of Jiaxing University, Jiaxing 314000, China)

ABSTRACT: OBJECTIVE To investigate the effect of simvastatin and ezetimibe in the treatment of type 2 diabetes mellitus
with atherosclerosis in rats in serum vascular endothelial growth factor(VEGF), interleukin-1B(IL-1p) and C reactive
protein(CRP). METHODS The 42 male SD rats were selected, and 8 rats were given normal diet as control group, other 34
rats which were copied type 2 diabetes mellitus with atherosclerosis model, determined the success of the model, were randomly
divided into four groups. Eight rats were given high fat die as model group, 8 rats were given high fat diet plus simvastatin as
simvastatin group, 8 rats were given high fat diet plus ezetimibe as ezetimibe group, and 8 rats were given high fat diet +
simvastatin plus ezetimibe as the combined group. Body mass, fasting blood glucose(FPG), fasting insu(FINS), insulin
resistance(HOMA-IR), blood lipid and levels of VEGF, IL-13, CRP were compared at 12 weeks. RESULTS Body mass, FPG,
FINS, HOMA-IR, blood lipid and levels of VEGF, IL-1p, CRP changed after 12 weeks treatment. The body mass and FPG in
model group, simvastatin group, ezetimibe group, combination group, control group were gradually reduced; the FINS in control
group, combination group, simvastatin group, ezetimibe group, model group were gradually reduced; the HOMA-IR in combined
group, ezetimibe group, simvastatin group, model group, control group weer gradually reduced; the TC, TG and LDL-C in model
group, simvastatin group, ezetimibe group, combination group, control group were gradually reduced; the HDL-C in control
group, combined group, simvastatin group, ezetimibe group, model group were gradually reduced; the VEGF, IL-1B and CRP
level in model group, simvastatin group, ezetimibe group, combination group, control group were gradually reduced.
CONCLUSION Simvastatin combined with ezetimibe can regulate the blood lipid disorder and down regulation of VEGF and
IL-1p and CRP levels.

KEY WORDS: simvastatin; ezetimibe; type 2 diabetes; atherosclerosis; VEGF
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T AS BIH 2R, Shimt ok B AT 30 3 ik
S LA AR 3G 5, AR 1 AS. B aTfhyT 222
WA 467 AT A i i BRI 20%~30%, 71 £ 356 1
A RSN AR 5%~7%, B FERIEATLR A R 2
PRI, BRI AR SEA VT R EA B4 H
WEA —E WHERE, BRE 2 By E .
MR 22 A A — s 6 M JE T RO A 3R, e AR
T EIER, S5AhyT IS 25 W 2 75 % 1 fig 7K ~F
HREN A FEAG, B2 15 3G e R A R B i 76
e, AR IR IR A5 5 AR AT & AR 2
BBEIRI A AS KRBEME X & P K7
(vascular endothelial growth factor, VEGF). HI©
- 1p(interleukin-1B, IL-1B) C 23 & 4 (C reactive
protein, CRP)/KFHI5H
1 #8
1.1 W

42 1 SD K, &) Ai&iES: WiTLEINIES
%5 02196.02 5, SLIG EH W VF AT IES : #i EADS003F,
By 6 A, HEH, KR 160~200 g, 1k
JiE(182.42+12.35)g, T BB =3
O KRS EETE, 4K, L10%, 9
LIS IR E N 20~27 'C, MBE(70E10)%. &H
HE>12 h, A3 B S b R UG S8 s T I T R P %
WBARE, KRE\EE. WOKAH, &N KA 84 7
BRBOHATIHEE, TR 1 IR SEIRENALEE T VR
G e N RILFNE R R AR TR B O T H Ay
LIS SR LY A E
1.2 AHRHEM

CE0088 ML (£ EZ [X); EI-800 A4 H3)
B bR 7> T X (3 PE A H]).
1.3 A

K& VEGF ELISA iR & {5 : 20150313).
K5 TGF-B1 ELISA )& ( Ll vh E AR
IR, #T: 20160210); B8 &bk H &t
IR T RN A RAE, 5.
20160411); %% IR V£ 1# & (streptozotocin, STZ, Sigma
Aw, 5 20160110); 4i2E % D3( i@ 24
WA ERAT, k5. 20151211); FA&AIT
MR AE R AR, 5. 20161012, #i

¥: 5 mg).
2 7

2.1 A %
BORE, ERNMHEEFE 1 G, Hh 8 NG
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W3 v R R, AR OK B R IR R I
7% 4 Ji J5 g 5 Z HEPi(insulin resistance, IR), 2%
12h, BERTEST STZ ¥ 45 mg-kg ™' BN 70
5 B 400, 3&RMBES S, 72 h s I K b,
B TR 3 A5 B 1] 1S i D A 7 S B I B (fasting
blood glusoce, FPG)=7.0 mmol-L™" 14 Ji5 L ¥
=11.1 mmol-L™'s FREHEFRIR K R4k 2 D3 FES
W, H%EAFE 500000 Ukg !, 4> 3 dWEHE, WU
KRB MKEESE RV, 3w P BB, (kAR T
FASA, 3 A KA A A, (R A ST T LA A
PEFIES1L . ReLm B 4 . ESRIE 8 G
BEALAMEL 2 A S230 KR, PP B 5 RO g or.
R 1) % BT () 2 A DA B TR L3 I N R A
HE R 2 BUR LA .7 VR NbRE
2.2 ST

ERRIIETH, EFENRA 8 K. 47
A OE R RR IR A 0.5% 8 HIR A 4E R
EVATIER s IR 8 W 4kgh N R R
I, SRR 0.5%F% FSL A4 RANIATIES : ¢
AT 8 H: w B ik &+ AR AT % W
20 mg-kg -dTHEH ;s RITEAMILL 8 K mligik i+
WA 2 mgkg ' -dHEH; BAA S H: il
A+ AR VT W 20 mgkg - dT IR 3 A
2mgkg dHEH . EMIREARATE, REA
RS AR, S R AN 12 B
2.3 WIFEAR
2.3.1 Ififig4EH5 K VEGF. IL-1B. CRP /KF T
R SEE R AR SRR 12 ], 25 B 12 h RN Lk
JRIES A6, BRI [A] — i 3~4 min /oty fFfR
Wefe e Ja, B IRERBRCR M, & R OK R i
#4179 0.5 mL, B3 000 rrmin”', 15 min), B
EIE A IR-80 CUKFE &, K 4 B 3h A4k 4 i
A € K B LIE H Il = B8 (TG) S HEEE(TC)
5 1 fig 2 (A IH [ B (HDL-C) %35 B g 25 1 JE [ 7
(LDL-C)7K~F, K H Btk Je £ ELISA % E
VEGF. IL-1B. CRP /K-, il 7| &34 T35 [ BMS
AN, FAR S D B AR S U kAT
2.3.2  {&Jfi & . FPG. FINS.HOMA-IR fIllE *
F ML BE G 52 FPG, SR F VR P17 5 4 O %
gy B 9 kW I 2R 2 I8 B B # (FINS) K F .
HOMA-IR=(FPG X FINS)/22.5, F.A&SzL 5 5347 8
A B AT .
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2.4 GiitESHr

P #dm 4t — %34, Sk SPSS 17.0 -
1700, FEESMHERITTETEERH X +5 #0R,
2 A HHE R L DU R 3207 22 4 A, PR B AR
K LSD-t 55, P<0.05 R ZERA G5 L.
3 Z#R
301 FHANRBANGYT 12 AR, FPG.
FINS. HOMA-IR fLb#E

xR tLEE, TERIT 12 PR S AR &
FPG. FINS. HOMA-IR ¥Jf77E & A48 4K(P<0.05).
KRR R TT EZ 08, EAREM FPG I, A,
EARAMTT AL RIT AL BRA AL IR ALK IR
B#AI; 7E FINS b, XPHEZH. Beadl. fkftiT4l
FR AT 22 A7 4 BB 2H AR UK B A s 72 HOMA-IR I,
G, RiTma. E R hyTH, BH T

XTRRZH . 4R IER 1.
3.2 HAHRBRERGIT 12 F I AR IR 50 b 5%

5 HKEIAIT 12 RS, TC. TG. LDL-C X
HDL-C ¥R EB ., SRR ETTEZ5, 17F
TC. TG. LDL-C |, B A hyT AR
FATH . BRAE AR FEAC; £ HDL-C b, %R,
A SEARAMIT AR AR BB AR IR
FEfik. S8R W% 2.

33 JAHKRMAIEST 12 K VEGFE. IL-18 X
CRP 7K-F- LA

5 A RWIEYT 12 B VEGF. IL-18 /& CRP
KPR . SRR T 27541, (£ VEGF.
IL-18 f CRP KF L, RS L ot yT AL AR S
FAH. BAH. RAKRKERK, A5
(P<0.05), #5503 3.

F1 BHKEBABT 12 BHEKE. FPG. FINS. HOMA-IR #LL 8 (n=8, x+s)
Tab.1 Comparison of body mass, FPG, FINS and HOMA-IR in the treatment of 12 weeks in each group of rats(n=8, x *s)
41 5l ATl s 1R /g FPG/mmol-L"" FINS/IU-L™! HOMA-IR

ot 2L 0.5%J% F BE 2T 4l 32 4y 264.52+27.86% 4.53+0.897 17.02+2.09% 3.19+1.077
AL ZH 0.5%J% F BL 2T 4l 35 4y 335.67+24.59" 15.36+5.29" 9.53+3.16" 6.23+1.82"
FARMITH AT 20 mg-kg ' -d ™! 302.58+24.59" 12.34+4.11" 11.2322.16Y? 6.01x1.94"
KA EA AT Z AT 2 mg-kg'-d™! 292.24+23.37"2  10.19+3.56"? 12.32+2.679% 5.76+1.72"
A4 AR IT IR 20 mg-kg - dHIKITE AT 2 mgkgdT 278.19+29.96D% 8.46+2.021 13.85+2.719% 5.64+1.69"

T SXAE, VP<0.05: SEBIALLE, PP<0.05.

Note: Compared with control group, "P<0.05; compared with model group, 2P<0.05.

F2 A4 AKEMAEK 12 A TC. TG. LDL-C X HDL-C Y b & (n=8, X+s)

Tab.2 Comparison of TC, TG, LDL-C and HDL-C in the treatment of 12 weeks in each group of rats(n=8, x +s)

H 5l R = TC/mmol-L™ TG/mmol-L”'  LDL-C/mmol-L”" HDL-C/mmol-L™"
ot 8 4L 0.5%J% F 3L 47 4k R4 2.23+0.68% 0.39+0.09% 0.49+0.12% 1.45+0.38%
FERIZA 0.5%3% FI 3L 47 4k K 4 12.29+3.57" 1.71+1.05" 5.23+3.21" 0.43+0.18"
SEARAIT A EARMTT I 20 mg-kg ™' -d™! 7.16+2.56"2 1.12+0.84 1.67+1.02" 0.89+0.23"2
WAL AT EAT 2 mgkg'-d™! 7.27+2.19" 1.03+0.79" 1.59+0.95" 0.91+0.25"?

gkg
B4 4l FAABTT VAW 20 mg-kg ™A HRITES 2 mgkgd 5.23+1.4107 0.74+0.53" 1.13+0.76" 1.21+0.28"?
g kg g kg

FE: SXHEALE, VP<0.05: SHIBAILE, PP<0.05.
Note: Compared with control group, "P<0.05; compared with model group, 2P<0.05.

%*3

K2 A BAEAIEIT 12 A B VEGF. IL-1p & CRP K F (=8, X+s)

Tab.3 Comparison of VEGF, IL-1 and CRP levels in the treatment of 12 weeks in each group of rats(n=8, X =+s)

i EEESpilk VEGF/ug-L™' IL-1B/ug-L”" CRP/mg-L™"
X HE 21 0.5%F% F 56 £F 4 20 79.36+12.34% 17.42+1.257 3.34+0.15
AL 0.5%F% F 56 £F 24 20 356.94+40.68" 29.86+2.43Y 5.68+0.24"
FARMITAL  FARMITIA W 20 mgkg ' -d! 243.26+35.27"2 25.56+2.24Y7 3.51+0.19"?
WA EATH AT A 2 mgkg-d™ 219.64+31.97" 25.1242.17Y% 3.46+0.22Y%?
ekl FARABTT VB 20 mg-kg ™ d T HK T A 2 mgkg ™ d! 122.17+24.279 20.52+2.76Y7 2.83+0.17"?

TE: SXRAE, UP<0.05; SHBALLE, PP<0.05,
Note: Compared with control group, "P<0.05; compared with model group, ?P<0.05.

4 g

Mo HUBEAKT IS B2 S W4t Nz 2 AURE IR

2 RUPE PRI — A SR AR, F B vl 0 R BE AR R, 3t — D T S KA AL 9

Bl RE BRI AL, ol PR G 35 E B R b 52 31 5

LSRR, 30 AS SRR BRI BRACHE R
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EZPRRA K. 2 BUNE IR B L I ROE W
W22, S o Tl i I A S 0 B A BRI AT, [
U g VA 7 6 T 0 R R R OCE L, TR
I AE S T 36 A Bl A A FBE T A g2 oo I S A
RAEZR, IGIKTEERFIEAY L, iTRAGMER
WG, Pras. oGR I N B DhRe . 10 L B
MIVER, 3 E R yT B R4 i e Th g,
SR AS R, BEERT A RBIEN, K
PrATAE T/ b Rz 4B B RIR 2, i ik 3k 5% 1k
b 050 /N fi L [0 T2 R AL 0 46 T 10 R AR A ) AS
gt S, I T BB RO R S AS BEBEARTT
FKUW AL BRI AR YT, AR G
I R AE AR

KZH 2 BUBEIRG B IR AL, A A
XA TG F+EF1 HDL-C FAE, fEERASFE /N
%% LDL-C """, BRAR I A /K7 X T %E 4% 2 7Y
BEPRIG B AS o ot AR TR T TR
3 PR AR K FE BEE M VE F o 6 AR KA
FEERMAT T, 5 H/DNRERLERYT 12 B i
He K T35 47 00 BB ARk, B A AL B R KT S5 3
T P A Bl A 2, U AR T 2 AR I A ARt
TR T3, ReS IR PR AG  fig /KF, 2
SRS ThEe. FCME, e fiEiR AS B, 18
73 ¥ SR8 R K L e R R A B

VA SRAR 22 T B TR F7E AS A kS
B EE M E . VEGF & —FfhZ Thae A 1,
HEmERESME, H5%hka A R memt,
HEEAN R WA ALGT R, (ERt g
PRLTE 0L/ BE R B s G B 3G N ML @ E P, N AS,
TG IR . VEGF 1E A AS . fl ik #2 22
FH) £ 6 DR 25 okt A2 BT B AR, TL-1B 72K
B AS A EIZMEE, JFeliE IL-1p
IL-1Ra [P0 AS &M, WFst#& W], CRP
REAS St AS BEHRIIRSY, TN BE S A 2 1) AT B
P, 2 LR R (R A ST TN IR 1o AR AR YT B
XTBERIGPE AS KAIERIER - SR 3E R 3T At
AS [VE AR T H B g7 2%, 17 Lt 5 Hot
RAHEI, AR5t K A VEGF. IL-18 % CRP
AP b, RV SEARMTT . BRG AL, XTHRA
RIRFEAG, DLE AR TT B & K 37 22 A1 F# K VEGF
PRI e A, 1 B R S AR A VT B S Ak T 22
vl fe il M AR & EL. N VEGF FE s A
T IL-1B+ CRP /KF, KRIEHL AS 1EH .
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