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Role of Visfatin in Development of Atherosclerosis and Intervention of Tanshinone I A in ApoE Gene
Knock-out Mice

YANG Ping', ZHOU Yuping', XIE Xianbing’(1. Nanchang Hospital of Integrated Chinese and Western Medicine,
Nanchang 330002 Jiangxi, China; 2. Nanchang University Medical School, Nanchang 330006 Jiangxi, China)
Abstract: Objective To study the influence of visfatin on the development of atherosclerosis(AS), and to explore the
possible anti—atherosclerotic mechanism of Tanshinone Il A sodium in ApoE gene knock—out mice. Methods C57BL/6]
genetic background ApoE—/- mice were randomly divided into model group, high—dose Tanshinone II A group (20
mg+kg™) , low—dose Tanshinone Il A group(10 mg-kg™), and Simvastatin group(5 mg-kg™), 8 mice in each group.
Eight wild-type male C57BL/6] mice were used for blank control. ApoE—/— mice were fed with high fat diet for 14
weeks to induce AS. At the end of the experiment, the mice were executed. The aortic plaque was observed after HE
dyeing, and the ratio of plaque area to arterial lumina area was calculated. The serum lipid contents were observed with
enzyme method. Serum inflammation cytokines such as high—sensitivity C—reactive protein (hs—CRP), tumor necrosis
factor alpha(TNF- o ) and matrix metalloproteinase —9(MMP-9) were detected by enzyme—linked immunosorbent assay
(ELISA). Total protein was extracted from aortic tissue for detecting the expression of Visfatin by western blotting.
Results (1)Blank control group showed no distinctive changes of atherosclerosis, model group had distinctive increase
of aortic intima thickness and atherosclerotic plaque formation. Model group also had high serum levels of total
cholesterol (TC ), triglyceride (TG ) and low—density lipoprotcin (LDL), and high inflammatory cytokines of hs—CRP,
TNF-a, MMP-9, as well as high visfatin expression in aorta tissue. However, high—density lipoprotein(HDL) in the
model group was lower than the black control group(P < 0.05). (2)Compared with the model group, the ratio of plaque
area to arterial lumina area was reduced, the serum levels of TC, TG, and LDL-C were decreased (P < 0.05),
HDL-C was increased (P < 0.05), and inflammatory cytokines of hs—CRP, TNF-«a, MMP-9 as well as visfatin
expression were lowered in high— and low—dose Tanshinone Il A groups and Simvastatin group.(3)Tanshinone Il A could
reduce plaque area, improve serum lipid, suppress inflammation and visfatin expression in significant dose—dependent
manner. The differences in reducing plaque area and improving serum lipids between high—dose Tanshinone Il A group
and Simvastatin group were insignificant, but were significant in lowering hs—CRP, TNF-o, MMP-9 as well as
visfatin expression. (4 )Positive correlation was shown between visfatin expression and the levels of inflammatory
cytokines of hs—CRP, TNF-oa and MMP-9. Conclusion Visfatin plays a role in the development of atherosclerosis,
the possible mechanism may be associated with inflammatory cytokines. Tanshinone Il A could inhibit the development of
atherosclerosis by regulating serum lipids, suppressing inflammation factors of hs—CRP, TNF-oa and MMP-9, and
down-regulating the expression of visfatin.
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EL014679B0) , ¥ I EY THRARA A
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AF4335, HAai5 o 7 o 2l
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P AR (PA) FIBESR I AR S5 8 B TR AL Z LE PA/LA) o
1.7 5 b5 RS 245 A5 L35 I a0 R ELISA J7
PRI 17 hs—CRP., TNF-o . MMP-9 %548 fE A &
HI M F AR BE . >R H western blotting A5 21 41
1 E Bk EELH L T visfatin FIFEIRKF, RS FREK
4 Tmage Tool 3.0 MK FEAE , FF5 NS A HLIRAG A XS
JREEAH
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30T e T BRI + bR ZE (x5 FROR, SR
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A, YA A AR WL R Y, T ARTC A
R, P UL MHES B, A AN, R
WEWIRAIEE S (& 1C, B E), FFEH A K5
S AT O 2 ) P R SRR RN Bl kR RE BRI B, 3
TR AR AL 502 (B 1D) .
FTERER, SR EA L, BRI LA
BB 45/, T PA J PA/LA B8N (P<0. 05); 5
BRI LA, &2452540 LA, PA J2 PA/LA ¥R [A %

j%@‘ b G

B1 SHNMNRESNBREHRENR(GEHL, x200)

TE: A S EXHA; B SR C S EIRGFIRA; D HSEIGIEA; B RAiiTd.

FERE, DI ffbiTdl, P2 A w5 41E i
W, &P LA i AE ARy T g AS
ARRRCR 225 C R FEE S, (B2 A 5T AS 77
FE—E MR R -

F1 HHMNR LA, PA K PA/LA b8 (x£s, n=8)
Table 1  Comparison of LA, PA and PA/LA in each group

415 LA/pm’ PA/um’ PA/LA/%
75 HX R4 521379.63 + 35275.13 570425+ 108727  1.10£0.23
il 37911538 +47131.83" 11490038 £24120.52" 3041 £5.60°
FIBENAFREA 46887750 £29532.23% 4284638 +9954.98% 9.1 +2.52*

FHETARFIRA  420367.88+35425.29F  64938.63+7111.21% 1549 + 1.68"

EZ MK 459677.25+31977.53*  38247.25+5343.18" 836+ 1.35"
St 17.305 35.393 35.738
P{H 0.000 0.000 0.000

W SESPTIRALEE, TP < 0.05; S HE, *P < 0.05,

Figure 1 Observation of the pathology of atheromatous plaque in each group(immunohistochemical staining, x 200)

A. normal control group; B. model group; C. Tanshinoine Il A high—dose group; D. Tanshinone Il A low—dose group; E. Simvastatin group

2.2 Z AU BN #5055 be 1AL %25 41/ B
REBAKF- I KRBT, &2 AR K P22 5 B M
M, ZEEREER: RS A B s RS
MY T ZH M PURE KT 25 57 0 g R U, Hoaras
MR A A g it2¢ 2%, TC. TG. LDL-C K}
DIFE I ZH TC. TG. LDL-C f &, 25 4 &M%,
HDL-C /K FUAZS F gl ey, BABUZ AR, R, FF
S A RN EA B M NGE S IR e R, HAE
RGBS 1A SRR
ST 2. 2R 0% 2,

2.3 % 4U/NEUILTS hs—CRP. TNF-a. MMP-9 K °F
WAL Z5RExR, £4IM%E hs—CRP, TNF-«
MMP-9 7K P-4 W E MR L . ZE R R: A
S A B LA ) 415 3 A 7T 4l i il i
hs—CRP, TNF-« . MMP-9 /K22 5% JC i & & L Ah,
HARSAKE A G EES, DBERAR S, 20
Wil PSR T A S EARSE PR hs-CRP.
TNF-a, MMP-9 7K, HFFSE A 57 AL I
1 hs—CRP. TNF-a. MMP-9 YEJH B0 T oAb iT

*2 FKAMNRMAEKFLLE (x+s, mmol-L", n=8)

Table 2 Comparison of the serum lipids level in each group

415 TC TG LDL-C HDL-C
23 [0 A 280+0.13 1.15£0.10  2.00£0.17 1.080.12
FRIZ 950+045 448+028° 641037 072:0.12"

FIBMTA BREA 596£022% 235:031% 370033 0.93£0.17*
FIEETABAEN 639£039% 3.07+028* 4.63x041% 0.80+0.11*

FAR AT 587+041% 223:020" 3.41+033* 0.96+0.08"
I 389.874 199.935 193.455 10.923

P i 0.000 0.000 0.000 0.000
e SIS, P < 0.05; SEIEA K, “P < 0.05,
4,

2.4 #4UNE A S IKREALZ U] visfatin K ik E L5
Mrasdl B 5 BE R B, 45 4l 1al 3 8l ik 4l 21
Visfatin & [ () 3818 2 7 A i E 1 E L (F=65.163, P=
0.000) , H AR Visfatin 85 H 2 iAE R, 25 HX)
WAL, FF2E A R =K TE T Visfatin 25
eIk, FHIHIEH B0 Tar T4, &4l
Visfatin 2 [0 R LI 22 ¥ B B X
(P<0.05)
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%= 3 HHEMF hs-CRP, TNF-o, MMP-9 7K FELb %5 (x +5,
ng-mL™, n=8)

Table 3  Comparison of the level of hs—CRP, TNF-oa and
MMP-9 in each group

2H 51 hs—CRP TNF-a MMP-9

25 X HRZH 111.94£17.29  60.73+10.38  77.22+11.49
BRI 21823 +15.30° 169.22+ 10.88" 168.92 + 11.34"
FHEETA B2 129.18 £9.59F 9038 £15.09"  87.19 +9.207
FFEE A G4 188.90 + 16.30F 125.52 + 16.06° 129.17 + 12.85*

FERATTA 148.63 + 11.22* 106.39 + 16.63* 102.95 + 12.91*
F1H 74.859 73.256 77.270
P 0.000 0.000 0.000

e Hos IR, P < 0.05; SR, “P < 0.05

Fx 4 BEMNRESHRKEAL d visfatin 7K F LR (x+s, n=8)

Table 4 Comparison of the expression level of visfatin in each

group
iRl AR AR A
R Epayiisti:) 0.392 + 0.064
LRI 1.234+0.071"
FHE: e R 2l 0.804 = 0.105*
FHSER ] 1.007 + 0.115"
FARABTT A 0.899 + 0.081
F{H 97.426
PH 0.000

T — N e is{atin

-— - e > ot

A B C D E
W AZSPEXTHRGL; B BTEILL; PRSI A SR D ARSI
AR B B 2 RAT4HL,
B2 &HENMREZNKEHARF visfatin Fik
Figure 2 Expression level of visfatin in arterial wall tissue in each

group

2.5 Visfatin %3k 5 1iLi CRP. TNF-a. MMP-9 Kk
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TNF-o . MMP-9 7KV 3 B W 2 09 1E A ¢ X &
(Pearson A1 2 %0439k 0.828, 0.898, 0.811, P 1
2F0.000)

3 it
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Dahl %5 At — 0198 K P, Visfatin K235 T ahfk
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SR I AR S S A KRR A A i A

TEA ST B SE b, HERIZH visfatin 5238 FF TC.
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i 1 R P R 30 3 T B N S SRS R L

FFS R IR i H TG A 2, 22ty —
BRI LAY . AW EE ST T S kol RERE 1k 2h i 1
R DLl Bkor R A 9 RE AR AR S8 R &
DI AE A ARG R Egs , S0 T A FEt
AFEER . S5 RW: PESE A o] BRI
BIKEE visfatin F35, 0 2 Pl 1003 A 0T 25 LRI
RIEH T hs—=CRP, TNF-a. MMP-9 /KF-, EHA B
PP Sk AR AL R AR . R IEAN BT
S BN PKRERE A R 2 TR, PSS
Bl 1T A AT 38 1 30 visfatin 2635 BOBOE A2, M0
] 9 1A I8 2 A T S BT B bk ks R A Ak 22 48 55 A 1A
AR o A2 Ath T B sh ko AR s AR A I 5
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