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Effects of telmisartan on insulin resistance in patients with essential hypertension
Yang Ju
(Department of Cardiovascular ,Agedness Healing Hospital of Nantong ,Jiangsu 226001 ,China)

Abstract ; Objective

Methods

To study the effects of telmisartan on insulin resistance in patients with essential hypertension (EH).
22 low-risk EH patients and 20 moderate-risk EH patients and high-risk EH patients were treated with telmisartan for
12 weeks. Blood pressure,serum concentration of fasting insulin(FINS) and glucose (FPG) were measured respectively before and
12 weeks after the treatment and insulin sensitivity index(ISD) were calculated. 20 healthy subjects were taken as the normal control
group. Results The blood pressures of moderate-risk and high-risk EH patients were significantly high as compared with low-risk
EH patients(P<C0. 05). FINS was higher and ISI was lower in EH patients than those in normal controls(all P<C0. 01). The blood

pressures of all EH patients significantly decreased after treatments(P<C0. 01). Telmisartan decreased FINS level and increased ISI

in low-risk and moderate-risk EH patients(all P<C0. 01),but had no effect on high-risk patients. There were similar effects of telm-

isartan on FINS and ISI in low-risk and moderate-risk EH patients. Conclusion

Telmisartan can ameliorate insulin resistance in EH

patients with low-risk and moderate-risk,but has no effect on high-risk EH patients.

Key words: hypertension;insulin resistance; telmisartan

5 I AR A8 297 50 Y0 I A7 7E R [ 32 1Y JBE 5 KL (in-
sulin resistance, ISR, ISR & — AN Jit 37 (19 0 1ML 45 15 B A F-
E SRR R A KR RTS8 E AT, s
ISR J& T B FA I i L HE (9 Hh o0 310, AR SO T e il e
AN [R] 15 B 21 A8 35 IR B oK 0 31 (telmisartan) §if )5 I % L 25 18 1L
# (fasting blood glycaemia,FPG) . %5 i Ifil 3% i 5 25 /K 3 (fast-
ing insulin, FINS ) & i 5 % &35 ${ (insulin seasitivity in-
dex, ISD) 1y 22 4k 15 76 8% 1 B K 10 35 % 5 1 Jie 58 & ISR 1Y
AL
1 #EMEFE
11—kl 248 2008 4 1 H F 2009 4 5 AEARFE2
T A% B 1) 75 100 R 3 60 9, 43¢ 2005 4F Hh [ 1R i K By i 46 e 12
Wi AT o 43 S A e 21 22 ), P B3 18 . £ 9 B, O 3 4R R
(57.246.13)% , JCWR A K v I ML AE 3 5 vh A 20 20 {31, Hovp B8
12 . 2z 8 {5l . - 3 4F 1 (60. 98, 28) % , W4 6 ] . /& A 1l i
7 fe e 18 . Horh 3B 10 A, Ao 8 ), - B 4R % (63, 6+
6.36) % AR 10 5, mi AR MLAE 11 9. X5 BRZH 20 {51 A fekt ok
NARKG o S 12 4, 4 8 ], P 4E I (57.5+£5.32) %, Ik
WA 2 B, BRILAE 1B i A X SRR Ak R LR, 2O
JULEEBE | 0 PR o B2 HC AL 1N 23 8 8 5 o 48 R0 IF VB I RE S 42 M
JEELLHREE . BT REUTINE, R EMIRE L IREF 2 A
AT AR 4 o o A JEG b g S 24 T 00 A o A Y 24 o DL
K& T UHERR

1.2 ik AR M KT 45 3 8ok V03 80~160 mg/d,
Fl g DR AR T R L AE T IRTR YT )R 4 R IR Y R 12
S F BT IFURIAIT 24 H K B2 IR )T 45 A [ E i e LA B
KR I FE 30 B 3 0K 5L 15 min J5 AR 7 1L JE 3 YR BUOHCE 41 .
FIIRIBIT S B R BEI2 6T 45 A o BRI i B 25 & 10 h D)
[y FPG.FINS, il FPG % GOD-PAP ¥, FINS il 5%
FHJ % IST R 20314 . ISI=1n[1/(FPG X FINS) ],
1.3 SGiitsp b R T £RBITRTE LR
A SR AR, AN LB R TR R, 2
2 1] LR T 22 43407
2 %7 7
2.1 3 4lmimERFIRITH S X B4l FPG.FINS 1 IST H 4%
3R M E B S X B FPG i W W 2% 53 4l
FINS e Te M B 25 5 B35/ F X IR (P<C0. 01) 5 3 4[] 1ISI
P TG B 25 S (H AR F X B4 (P<<0. 0D, L3R 1,
2.2 3N EBFIRITRE MR L JRIT R S a
BEMENSTMAH (P<<0.05) ., F . &mfEdmEML. &
SFEAAMEHBE TR BT SR ERASRITEE X
(P<C0. 01) 5 w5 f& 4 B R 0 B2 v FAIRAE 41 (P <C0.01), UL
#*2,
2.3 EORVHXS 3 4 MR £ ¥ FPG.FINS F1 IST [ 5% i
Bk yb KT 3 40 IR R R FPG B 5% 0 5 1] (4G L A
2H B Y FINS FEA% L IST 14 155 (P<<0. 01) . i 4H [A] FINS.ISI [,



50 FHREF 21151 A% 40 K% 1
*1 SHBMERE RTINS BRAZTSHILE (TLy)

LoRlIRNEl Xif IR 2 ik fe 2l a4l = fE 2l
FPG(mmolL/L) 4.9840.56 5.08+0. 54 5.1440. 47 5.18+0.51
FINS(mU/L) 12.36+£3.13 20. 9444, 53~ 21,6945, 37" 22.7844.76"
ISI —4.1240. 26 —4.644+0,27% —4.68%+0.28" —4,7540.32"

© P<C0. 01, 50 B4 LA,

*2 BESAERTE.JEMEKTF (TLs,mm Hg)
SBP DBP
21 51
Mg ail] RITE ZE(H VR IT T BT E ZE{H

Kfad 151.4645.13 132.09+4. 672 19.36+5.02 82.64+8. 32 72.23+8. 95 10.41+2.75
a4 156. 908, 58 133,205, 262 23.7044,73% % 89.70410. 58~ 74,3549, 242 15.3545.39"
Rl 161.22+8.91* 135. 1145, 994 26.1146.49" 92.56411.73" 75.30410. 014 17.2242.82" ~

*:P<C0.05," " ; P<C0.01, 5{Lfadl th#g ;2. P<<0. 01, 5iRY7 Hi L4k .

WIS MM & fa 4l 8 1) FINS A IST Gl S s m . I3k 3.,
3 = I E & Hi8 7 AT J§ FPG.FINS & ISI 1y

T (TLs)
2 4 FPG(mmol/L)  FINS(mU/L) 1SI
ik fe 21
BIT T 5.0840. 54 20,9444, 54 —4.64740. 27
BITE 5.0140.49 17.54+4.364  —4.44+0, 282
thfadl
TBIT T 5.1440.47 21.6645. 39 —4.6840. 28
BT E 5.05%+0.48 17.11+4,36%  —4.4240. 244
a2
BIT T 5.1320. 45 22,7844.76 —4.74740. 28
BT R 5.11+0. 40 21.80+4.75 —4.68+0.25

2. P<C0.01. 5IAF7HT ILE .

3 it it

ISR J& 48 ML 21 24 40 i 5ef Jge & 22 42 3 ot % 4% IO R R 1
TR R W — i 0 R B 3R AR I AR W ONAIR T IE K
S T Bk b i R . ARBFI AR BN A
I BB F VAT AT FINS K IST 44 6] bb 4 Jo I 4 22 5, {H 5 %t e
20 bhA FINS 8 3% JF i . IST 8 25 FR IR (P<<0. 01) , SR W /& 1 &
B AT AR S M E A ISR, KR BIF ST IE S L ISR R
B MLAE A8 5 20 R TR T X A5 R n] A R A I &R
A 5 s (L) S0 5 S 28 3 1 A0 1 L A% B e vk BT 5 (2) R w4
WL R B3 - 32 3 I A 7 W LA N Ca® ™ 8 T Mk BE 1 L 5|
A I WA 5 (30 4 30 I S DL 40 3 A L s B A RE Y
JEE 5 B A s M A L R I 5 (4D B B /N S R K
AP A A T S S0 % A O A G L R I %
Bk 3 Y B M T

BRI E— ARy M B E 1 (Ang D Z
fRFEFIA (ARBs) . K 35 24 h, B FEHFEA™ , i 4E
oK s KB AIF 5T IE B oK v 2B i R 1 3 S A 0 A A
ZZ 44—y (PPAR-y) # 43 #3077 (4 21 66, A 38 395 G U = % JUL A0 JHF
JIE PPAR-y 32 A , & 3 [ & 3R A 3 19 70 2 8 5 BRI D )
BRI — B A F84> PPAR-y #3h 1E FI 1 ARB 2521,
A S A % AN [ A 6 A I AR A IR B K YD R T R L S X

FEWLEE L 45 R B R IR A K VD 4H 12 JR R .3 4 B 0 i ) ¥ 1
BALTFIRYF R (P<C0. 0D, R A AL BRI IR B i X W g 5
bR G R E IR RV R R K G

K fEdl B & 2% KRV IR YT )5 FINS BRAK, IS T &
(P<<0.01) ,JRY7 )5 Wi ] FINS,ISI 4% o 5 25 5 L 1 5 1
2 HCE BT R 5 FINS Fi1 IST JC U 5B 25 55, A7 0Lk >k v 35 BB 2t
AR a8 Y ISR, WAL 1R ek /E TG 25 52 5 1 % s fE 4
BHTIER . ok ek ISR 19 gEMLH : (1§ 5K i im
7 A BT ML A T 5 e UL L 3 8 0 I 9 T R 68 5
F A5 0 B U 7 W ORI S, B S ROKE R AIR (2
I B 35 43 B0 PPAR-y » 30 i & 2 fud: Bl s ISR, %%
Kb 3 A S [ FG I 4L AP AR R RN » BT RE 55 8 16 4 o 0 i 2 A
2 | I T v RR G T R AR ILE DA R IR R 22 A DR 2R R O T
FEJE S ISR & BE AT G, Hak £ fin s ISRMY vl R 5 A B
FEREA BN BT RE M K.

B2 BRIV B B8 0 B AR F i 0t X PPAR-y
e (R 7 L FETR YT T = R IS AR R R B 41 R E 1Y ISR,
J2 — P A B AR P IR 25 4 AE A TR A ISR B IR
B

£ % 30k

[1] BhF2e, Shpg b, R IMD 7 bR db st AR T A AR
#1,2008:251-253.

[2] Bonora E, Targher G, Zenere MB, et al. Relationship be-
tween fasting insulin and cardiovascular risk factors is al-
ready present in young men:the Verona Young Men Ath-
erosclerosis Risk Factors Study[J]. Eur J Clin Invest,
1997,27.248-254.

[3] Prasad A, Arshed A, Quyyumi, et al. Renin-angiotensin sys-
tem and angiotensin receptor blockers in the metabolic syn-
drome[ ] ]. Circulation,2004,110(11) :1507-1512.

[4] Shimamoto K. Insulin resistance syndrome and hyperten-
sion[ J]. Hokkaido Igaku Zasshi,2000,75(1) :9-14.

[5] Mediratta S,Fozailoff A, Frishman WH, et al. Insulin re-
sistance in systemic hypertension: pharmacotherapeutic
implications[J]. J Clin Pharmacol,1995,35(10) :943-956.

[6] Tedde R,Pala A,Melis A,et al. Hyperinsulinemia and hy-
pertension. Do intestinal hormones play a (F§4%5 52 T1)



52

2.2 4 HETERIGOL AR AR 2 7 1A L X B H 7 I RR
P 5 S R B & 2R RAR (P<<0. 05) . B, \By 4 1L B, 1584 &kt %R
flR(P<C0.05),B, 415 By IR KA R EF LG
S(P>>0.05), F€M R L 25 A5 oK M 4L L X BR 4 4% (P<<
0.05),B, By 4k B, #HH(P<C0.05),B, 415 By 2H % % 72 B
P 22 RG24 L (P>0.05), L% 1,

*1 4 AFEARKERLE

FER G DL ()
21 51 BEEROD
0 % 1 %% 2 % 39 4 9%
CH 16 1 3 4 6 46.7
By 4 22 1 2 3 2 26.7%
By 4 29 1 0 0 0 3.3%"
Bs 41 29 1 0 0 0 3.3%"

F.P<<0.05,5 CH4lth#; " :P<<0.05.5 By 4%,

3 9t B

U5k DO ST PR T )5 S TR o S R AR DL L AT RE SRR
B R F B RN TR B A R B BORS M R R A i
SRR, Wk BT WS RR T 3508 7 AR b e R R AR R
B A AR5 20 2 K IR IR R o 2 K 2R S AR A
FAH K. AR IESR B ML ) AR R 1 CO, 1Y
A RS A )RR SO U E L FLRR R TP R A L R TR AR
S5 PR S o () ) S S50 535 W) 5 AR A58V IR T 1 D00 81 0k BT AR B A
A b By i FE R L

5 At K A BT AL 1 555 b FE KA AR BL S b FE KA 1) 2% 1) S
P, HAN ) s A AE T C16 A iy F R 0. 293 At 53t
FEORFAAIL . BT R AE B ZEORPA TR . Hh ZEOR AN — i 1 R
B BTER ( RE A T IR € . AR L P A AL oK B 15
FE == AR h FE S HRGE . AT S R I RR S v 4 mg L)
LR A KA [R)ARE T A T B A A R v JE L T R S A
b K AR EL A AT B 0 55 A0 SR IR B % 2 ) 40 o 9 B
A K T B 2 7K BOBUR B AR R 56 . I EL™ Hi A b 2EOK b

FREF 201151 A% 40 55 1 4

A At R B X P JL AR TR LU 458 2 B0« 3t S A A At oK A% 3%
Uk 3 A LI IR B 38 25 AIE (NRDS) 1 & 2B, {H & 76 WA 37 2
JLFE T A BB 57 LK 2 A B B AR A (PVL) A o #2247
h KB 5 5 THT s FE KA A TR B A Aok AR TR0 H R I R b
B 3 5K 7 A A oK AATY . Dalzief 2550 4838 7 401 7 i b A
W AR 3 97 790 2 A A% b K B A 322 i B A L LA 190 38 T R D
JREAF AT OG A 0 B o R OB ) T T <22 4 0 T R PR Y T
ORI R L S VT I 2 LR RS = NS Y
A AN R R DR LA (R A 20 O T O 2 30 4 AR /N R A
KA

B AG AR 4 mg 18 mg ik VI 5 BE 95 A R0t T B 8
T I0R 5 JRR T 77 10 14 2 AR - 5 FL ARG A AL K AR 4 mg 7T g
S LR

SE

[1] Teresa VG,Carmon RF. Shivering post epidural anesthe-
sia: different doses of intravenous clonidine[]J]. Can ]
Anesth,2002,49(Z1) :54A.

[2] Wrench 1J, Sessler DI, Ward JEH, et al. Comparision be-
tween alfentanil, pethidine and placebo in treatment of
post-anaesthetic shivering[J]. Br J Anaesth,1997,79(4):
541-542.

(3] UMK . B 7 o R0 4% . 46 5 41 0 4 JRR 0 i) 4 303 725 £k ki
SHRIBURE A R[] ). PR 2, 2006, 35(8) 1 681-683.

[41 TR0 B4. 7™ i NE 4t 2 K A 1A% Al K #2 %T G L 1 52 i
()] I A BE 25 ,2008,48(34) : 117-118.

[5] Dalzief SR,Lim VK, Lambert A,et al. Antenatal exposure
to betamethasone: psychological functioning and health
related quality of life 31 years after inclusion in random-

ized controlled trial[J]. BMJ,2005,331(7518) :665.

fscfs H #9:2010-06-18 &8 H #5:2010-09-09)

(355 50 3D
role? [J]. Am ] Hypertens,1995,8(2):99-103.

(7] 4% —F RUIR 26 AR A 7T X w8 1R A7 5 & R 35T T iR
Jr A He L], R BE 2% ,2006,17(8) 151,

(8] BT, oK yD 3 X e 1 s A 4% Mt 2% 52 4 9 B 4 ik B g 11
S]], R E2£,2009,20(2) 1 14-15.

[9] Benson SC,Pershadsingh HA, Ho CI, et al. Identification
of telmisartan as a unique angiotensin II;receptor antago-
nist with selective PPAR ( gamma)-Modulating activity
[J]. Hypertension, 2004 ,43(5) :993-1002.

[10] Pershadsingh HA, Kurtz TW. Insulins ensitizing effects
of telmisartan: implications for treating insulinr esistant
hypertension and cardiovascular disease [ J ]. Diabetes
Care,2004,27.1015.

[11] Schupp M.,Janke J,Clasen R,et al. Angiotensin type 1 re-
ceptor blockers induce peroxisome proliferator-activated

receptor-gamma activity[ J]. Circulation, 2004, 109 (17) .

2054-2057.

[12] Yamagishi S, Takeuchi M. Telmisartan is a promising

cardiometabolic sartan due to its unique PPAR-y indu-
cing property[ J]. Med Hypotheses, 2005, 64 (3); 476-
478.

[13] Bahadir O, Uzunlulu M,Oguz A, et al. Effects of telmisar-
tan and losartan on insulin resistance in hypertensive pa-
tients with metabolic syndrome[ ] ]. Hypertens Res, 2007,
30(1):49-53.

[14] J7 i A RIR . 2548 L 55 5 7 5 I A 3R G0 K L AR i
Fe MARHT R AR HE R KT A8 [J]. | PR B %, 2006, 35
(10) .865-867.

(157 77 2. 38 0, R, 48 IR PAT-1 55 188 5% 2 4R Bt J B I
ZEAELIAE BT 5 [T . H R BE 2%, 2005, 34 (1) :29-31.

(Wi Fe B #1:2010-01-10 &[] B #9:2010-05-19)





