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[ Abstract] Objective: To investigate the effects of candesartan on inflammatory cytokines and insulin
resistance in spontaneously hypertensive rats (SHR). Methods: Thirty SHR were randomly divided
into model group (group M), high dose of candesartan group ( group H) and low dose of candesartan
group ( group L). Ten WKY rats served as control group. All rats were fed with fructose, while the
rats in groups L and H were given corresponding doses of candesartan by gavage. After 8 weeks, blood
pressure , insulin resistance index and serum levels of inflammatory cytokines including IL-2, IL-6 and
C-reactive protein (CRP) of rats in the 4 groups were detected. Results; The blood pressure, insulin
resistance index and serum levels of IL-6 and CRP in group M were significantly higher than those of
control (P <0.01). With the treatment of candesartan, the indicators mentioned above were de-
creased significantly in groups L and H (P <0.05). Conclusions: Candesartan may improve insulin
resistance by reducing the serum inflammatory cytokines IL-6 and CRP levels.
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Tab.1 Effect of candesartan on
blood pressure of SHR
. 1 ( mmHg)
415
0 J& (mmHg) 4 1 8 J& (mmHg)
N4 10 83.9£7.8 82.6+7.1 84.7 +6.5
B 9 163.2+11.6'" 164.3+10.9" 169.2 £12.4"
EREA 8 159.6+9.1 111.3+6.5%  96.3 +8.8
MAEA 9 158.8+6.47 121,284 104.8+7.2@

Y SR R, P <0.015 Y SERA H AR, P <0.01,

2.3 Angll .FBG .FINs Jz HOMA-IR 525 8 &R,
IR ZH K L) Angll (FINs [z HOMA-IR #4855} B
AR IR (P <0.01,P <0.05) , i 45 T ¥ b 30
TR LK B FINs HOMA-IR #4307 2 FRAIK,
Hrh @i Ed SERAN 2SS HA S48 (P
<0.01 8 P <0.05) , Angll 7K - 55 L R 2H A L e
WM (P >0.05) . #4540 KA FBG K- To4e
2R (P>0.05), k2,

2.4 CRP.IL-2 IL-6 555 8 JiHt, A 4 K fRf
it CRP \IL-6 /K454 HE 4L B &g 7 v (P < 0.01)
IL-2 FRE(P <0.01) 5 1717 25 I b 38 T 15 1) P 40
KEL CRPIL-6 /K- N A B B 40 B 18 1 B (P <
0.01 8¢ P <0.05) , 2R HEAGIT#E L. 57K
HVD3H A P2 R B TL-2 SRR A LA T
Pk HZERTEEI2FE X (P>0.05), WL&K3,
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Tab.2 Effect of candesartan on serum levels of Angll, FBG, FINs and HOMA-IR of SHR

A5 n 54 8 JAnt
Angll(mIU/L) FBG( mmol/L) FINs(mlIU/L) HOMA-IR
Xf B 2H 10 158.9 +86. 1 4.9+0.9 9.0+2.9 2.3+0.9
TR Z 9 292.3 +138.2" 5.4+0.6 13.3 +2.8? 3.3+0.8"
Al 8 282.7 +107.9 4.8 £0.7 9.7+2.6% 1.9+0.6%
74 9 299.2 +113.5 4.5+0.6 12.3 2.5 2.6+0.5
T SRR A, P <0.05,% P <0.01; SR A, P <0.05, P <0.01,

*3 &4 KHME CRP L2 & IL-6 Hh %t

Tab.3 Effect of candesartan on serum

levels of CRP, IL-2 and IL-6 of SHR

o S 8 JE Y
2115 n
CRP(mg/L) IL2(ng/L) IL-6(ng/L)
N4 10 8.3+1.6 5.9=x1.4 87.6+7.4
B4 9 19.4+4.2Y 3.6+0.9" 145.7 £16.1"
R 8 13.8+3.3% 4.2+1.0 97.7 +11. 6%
EFELL 9 15.6+5.0% 3.7x0.7 118.1+14.29

VSR R, P <0.01; SR A R, P <
0.05,P<0.01,
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K ER R, B2 KRR 0 1 s ol e R i 5 ZR HIRHL Y
o B A FRREAE , T M Y0 4H T T4 9 Ok Bl HOMA -
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e is 2 350N A M A, S BSOORT A 2 T R SRR
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53 IL-6  CRP I TNF-o 45 2 PP F 9 26351
R, 1 R SO AT AOSE Rl R 58 e = B i
RAS, G A BE 5 R I BB, i3 = 1 s
B RRES RGeS . AR WAL B LR
R BN Angll ZKF-H008 BEAL ]2 T, [

265



5O B E

Be =

37 &

JNEN T TL-6 , CRP [ K -t AR 15 34 , 17 fl 5 %
S ) e o R 260 B S AR AN, B0 2 A T B A
Hio FER AL YD 1L 8 JE IS, SHR K 4 (1 1L-6 FI
CRP 7K F M, [ i R RSTS84 3%, 4275 Angll
NRIIRER FRE RS S TR E (5
B 2oL T 3o o 5 2 R0 3 B 380 T
FHRHL 70 40T 05 5 20 ke 382 () Ah L2 2], 37 )
ATIR $5H0 50 B v 35 , SHR K BUAK A1 Angll
IR I A B R W, U0 8 S 38 46 TR 7
FEIREE OV KPR T ATIR bl .

AR S S AR 4 R L I3 T2 K S A0
HA LR AT T RAARG , T 2 b v 3L 5 1 725 1 A B 2
LR B T B, TL2 2K S A BT T 85, ik $7% OF 3 B
HIRIEN TS5 T Angll /1S ZHEL
L R B T2 AP R AR A B4 37 RAS 3o i 3
VB i R A TR T ek S , (B R B B DL
BEREM PR T AR

RS 3 e A L A R B R R 3
WA | 3 45 T b VD 3 W, JESE T Angll Al
ATIR 454 W T s L FE T+ LASh , 38 T A% % 40
H 4 PR T 1L-6 . CRP 455 Th i, 37 71 Bk e 5
R 2T T 48 T B M b M R ATIR J5 1
W 1L-6 F1 CRP KT FAR, e T e 0T i &
55 30 0 T 1400 A D, 0 T 5 IR A ) e
S UL Y0 1T ELAT A0S A T 2 LTy
ML A 9 2 OB B~ —

4 SEW

[1] Alberti KG, Zimmet P, Shaw J. The metabolic syndrome-
a new worldwide definition[ J]. Lancet,2005(366) :1059
-1062.

(LR35 251 W)

(4] BREW, BRIT, BCHT, 25 405 K 0 i Bl AE T 52
Weats[T]. o B B AR g 2% iR, 2007 (8) : 1494 -
1495, 1510.

(5] T 20, 25,55 I s 2 MEx/ N T
Z5 A SR AEAE I L) ] 1830 K22 BE 22 22 4k, 2009 (3) -
160 - 162.

[6] Tan W, Yu KQ, Liu YY, et al. Anti — fatigue activity of

polysaccharides extract from Radix Rehmanniae Preparata

266

[2] Ogihara T, Nakao K, Fukui T, et al. Effects of candesar-
tan compared with amlodipine in hypertensive patients
with high cardiovascular risks: candesartan antihypertens-
ive survival evaluation in Japan trial [ J ]. Hypertension,
2008(51) ;393 —398.

[3] Julius S, Weber MA, Kjeldsen SE, et al. The valsartan
antihypertensive long-term uise evaluation ( VALUE) tri-
al: outcomes in patients receiving monotherapy [J]. Hy-
pertension, 2006(3) ; 385 —391.

[4] Lastra G, Dhuper S, Johnson MS, et al. Salt, aldoste-
rone, and insulin resistance: impact on the cardiovascular
system[ J]. Nat Rev Cardiol, 2010(7) ;577 —584.

[5] Mogi M, Iwai M, Horiuchi M. New insights into the regu-
lation of angiotensin receptors[ J]. Curr Opin Nephrol Hy-
pertens, 2009(2) . 138 —143.

[6] Stump CS, Henriksen EJ, Wei Y, et al. The metabolic
syndrome; role of skeletal muscle metabolism [ J]. Ann
Med, 2006(38) :389 —402.

[7] Lumeng CN, Bodzin JL, Saltiel AR. Obesity induces a
phenotypic switch in adipose tissue macrophage polariza-
tion[ J]. J Clin Invest,2007(117) :175 - 84.

[8] Banks WA, Willoughby LY, Thomas DR, et al. Insulin
resistance syndrome in the elderly: assessment of func-
tional, biochemical, metabolic, and inflammatory status
[J]. Diabetes Care, 2007(9) :2369 —3373.

[9] Cai D, Yuan M, Frantz DF et al. Local and systemic in-
sulin resistance resulting from hepatic activation of 1KK-
beta and NF-kappaB[J]. Nat Med,2005(11) ;183 -90.

[10]Guo F, Chen XL, Wng F, et al. Role of Angiotensin II
Type 1 Receptor in Angiotensin II-Induced Cytokine Pro-
duction in Macrophages [ J]. J Interferon Cytokine Res,
2011(4) :351 -361.

(2012 -03 —09 WA ,2012 - 04 - 23 f&[8])
Gk M0

[J]. Int J Biol Macromol ,2012(1) :59 - 62.

(7] Jrfite 2546, st , 55, (L2 B SR A SR IR i 96 57
MR RS E FHAIT TS [T ] 30 R BB R 7 4l (BE 27 R
2011(3) :167 —169.

(87 TR, J5t & 14 e IR 9 S8 3 £L A A ATP s 1 A
TP RS LT ] eI P2 24,2008 (6) : 477 - 478,

(2012 =03 =21 gk 2012 - 05 — 16 &[]
LRl



