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Aim To investigate the effect of telmisartan on vascular endothelial function in patients with metabol-
Methods

ventional treatment (n =38) or telmisartan (80 mg/d) on the basis of conventional treatment (n =38) for 3 months.

76 cases of patients with metabolic syndrome were recruited, and randomized to receive con—

Thirty-eight healthy persons were chosen as control group.  The plasma level of glucose and lipid metabolism, nitric oxide

(NO) and cytokines of each group before and after treament were determined.  The blood pressure and endothelial relaxa—

Results The blood glucose and blood pressure in telmisartan group and conven—

tion function were also measured.
tional group were all decreased after treatment (P < 0.01) , without intergroup differences (P >0.05). In telmisartan
group, the flow-mediated diameter (FMD) and NO were obviously increased (P <0.05 and P <0.01) , and the plasma
tumor necrosis factor o (TNF-ot) , interleukin-6 (IL-6) and C-reactive protein (CRP) were decreased (P <0.05) , with in—
tergroup differences (P <0.05). No obvious changes of FMD, NO and inflammatory factors were found in conventional
group. Conclusion Telmisartan can improve vascular endothelial function in patients with metabolic syndrome by rai—

sing concentration of NO and inhibiting inflammatory reaction with decreased level of cytokines.
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AR : D H il = 18 (triglyceride, TG) 7K FFF &,
& TG > 1.7 mmol/L, Bk O ¥ 52 M FLVR IT Q) ey 4% &
fEEE (high—density lipoprotein, HDL) 7K F &M%, 38
HDL 5% <0. 9 mmol /L, Z % < 1. 1 mmol/L, 5 L
FZARRLYR YT ; QML & = 5 Y4 i =130 mmHg
BT 5K =85 mmHg, B¢ & % 52 A RGBT &
Wi I 9% @) % i I 4 (fasting blood glucose,
FBG) Fti&, #5 FBG =5. 6 mmol /L, 8% T3 52 AH B ¥4
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® 1 BHImK TR E
Tabel 1. Baseline data in different group

5 14 () 22/16 19/19 20/18

FR (%) 62.2+3.2  63.8x4.3  63.1z4.5
A7 5 % (kg /m?) 23.6+1.7 24.8x1.5 24.6=x1.8
[ (em) 92.2+3.7 94.5+4.3 96.4 +5.5

1.2 WR&TTiE

HAZE NP B 1 3 T S B I 24 R R B
B2, oK v 3 A AR LB il B iR B oK VD (Vg R
FESL 2l | AL, B 44 3L 30) 80 mg, R 1
o FR8:3 AN o 2531 18) 2% 41 A8 1 A i 7 U AR

FEAAR A HBEVT— UG B4 T SE8RIT a6/ 3 A
RBEAT & DRI . FrA Nk BEEARNFE
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h S5 e K L A I AR A FR AR, AR bR AR H R R &
KB, T - 30°C Ak . FBG K % & bE
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AU640 4= H A A EIE -
L4 IR —%FA B S8 &R AE E A

SR FH A P s Jir i 2 0 5 if 2 — %A &L (itric
oxide, NO ) [ =4 NO, ™ Fl NO, ™ /K F- & A1, [a]
BRWENO &, RS HAL ( ELISA)
I 5 1 22 ik 988 SR BB Kl F o (tumor necrosis factor o
TNF-o) -EHAAMAZE 6 (interleukin-6,IL-6) 1 C
.2 (C—eactive protein, CRP) F ¥ . fT R 57
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MHz, LLA 2595 12 ~5 em Jlz3h bk BEHE i 5 3t
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R T IVE R SRR DU & T JS P B TR Y 2 LR
VE Rl B ik &7 5k IR ] 42 (D) o T EUAd 7 735 & 7E
AR RS INE Z 250 mmHg J5, 4% 5 min J5 i)
o RSN IR AL T8 i LR R R AS .60 ~90 s J5
B LSk N ZME (D) o MR RSk B
RAARFEAR, ML WA & 5 R B [E — FB A .
D3 R ME . BE3h Ik LR T &7 ik N AR
(flow-mediated diameter, FMD) = (D, =D,) /D,
1.6 Hiit#rik
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xxs o, HN BRI ¢ kS, A B%
BRRATTZS, BREFESHSMEE TC FHH
R BUGEHEAT 0. LA P <0.05 AERHS %
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MEBRVDHEAZ M ZEZR LG THEE L (P>0.05)
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YAIT 5 W LA B K vb 3H 41 i R R0 23 S I s S A
JTRIBASE FFE (P <0.01) ,{HVBTT A ZE R LS

R 2. IRITHIE LR K A AR AR A

HEE (P >0.05), G RT G LR 6 B 3%
A (P >0.05:%2) .

Table 2. Change of blood pressure and biochemical index before and after treament

Xf B AH (n =38)

WA (n =37)

BKvbiEH (n=35)

S
w YRIT R BIT JE YRIT AT VBIT G YRIT AT BT IR
Wi & (mmHg)  122.6+11.3  122.6+12.3 159.3 +12.3*  127.6 +11.3" 157.2 £11.5*  127.9+11.7"
#75K /& (mmHg) 77.6 +7. 1 77.6 £7.9 98.8 +5.5° 78.8 +8.2" 98.3 +6.2° 79.2 £7.2"
FBG (mmol /L) 4.6+0.2 4.7 +0.1 6.5 +0.3° 5.2+0.2" 6.7 +0.2° 5.1+0.1°
TG (mmol /L) 1.1+0.5 1.0£0.6 2.0+0. 4" 1.9+0.6 1.8 +0. 4" 1.7+0.8
HDL (mmol /L) 1.3£0.3 1.20.2 1.1+0.1 1.2 0.1 1.0+0.1 1.120.1

ay P <0.05, 5 MARITRTAILL ;b Jy P <0.05, 5ARHIRITRIAHLL -

2.2 RYTHTE LB BK A2 AT K AR S I 2K —
ANE S & & RAER T 1321k

V6T R0 R KV IHA ) FMDLNO & &
B SR T XTHEZH (P <0.05 1 P <0.01) , RIEK T
Kt B ZH 3 T (P < 0.01) , {H 8 #1020 F0 %
KA B ERTG T FE X (P>0.05) . RIT

JEB KW H AW FMD.NO &2 B It & (P <
0.05) , RAEHFKFREAL (P <0.05) , H5% A
M ZRA S %5 X (P<0.05) ; %4 FMD.
NO & K R F 7K FE L B8k (P >0.05; %
3),

& 3. BT RTE RSB A T R EF IR AR — R RS B R SOER T 24

Table 3. Change of the flow-mediated diameter, nitric oxide concent and inflammatory factors before and after treament

Xof B4 (n =38)

I (n=37)

Bk HAH (n =35)

S
i IR IR IR IR IR B R
FMD 12.5% £0.2% 12.1% =0.3%  5.3% +0.4%" 5.8% +0.3%  5.1% +0.3%" 11.9% +0.1%
NO (mol /L) 77.2+15.6 77.8 +14.2 59.4+14.3"  60.1=x12.6 58.7 +15.2° 76.5 +15. 4
TNF-a (ng/L) 24.1+3.2 24.8 £2.7 33.1+4.2" 31.8+3.8 32.6 +4.6" 24.3+2.5%
L6 (ng/1.) 76.6 +8.6 76.3 +8.2 116.3 +11.5"  110.8 £10.2 112.1+10.3" 79.5 +7.2%
CRP (mg/L) 1.2+0.6 1.2+0.3 5.6 +0.3" 5.5+0.2 5.5+0.6" 2.3+0.1%

a N P<0.05,b 4 P<0.01, 53 BAEITATM L ¢ A P <0.05, S5RGBT AT d A P <0.05, 5% M4l yT G A .
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g (e g2 RN, B FioO ML B R KA .
I P9 Bz A e it P R A — AL & & 8§ (endothelial
nitric oxide synthase, eNOS) {1k, L& B2 4 & NO,
Tz 2 5 & R L RS T, A K M
b P9 B 2R 5548 L8 P S5 B0 4 b » T E i ) )
PRI 1 6 B 43 1 10 2 22 LI B A% 2 i 5 P e 4 i
IR B, BRI NO & je 43 WA 3/ B A 2 3 3
B DN RERERS 1 BRI Y o A S5 10 4 5% 20 4R

CEEAE B DM ZE NO /K g B0t BE 38 55 35 PR IG
(P <0.01) , H FMD % fg g xf A Bl B T F% (P <
0.05), 5E N AMRIE —3. HUF R LN HEA]
DL B3 W R0 R A P9 R T pe M BRATT
FIEEFKDHEIT 3 MH A AR g A B
ot NO 48T (P <0.05) , FMD B & g3 (P <
0.05) , I T K Vb H X} L& 4 Fz Bh Rt A (R 97 1
F o TRIEF FRAT Tt 00 5% 21 AL ¥ v 7 [R) R P DA B A
2 J R A I P, (RS e 53 P9 B2 T e WE B & KD
TH X T A AR T A I 1) B

R L5AAE R A 0 = ML 2 R S Kbt 78
Jif B R HKPT B B AL B 5T AR O B I P B 4 e
SR S R A% IR R AL R AR R
TEIE TR, T VYA A A D, 7R AR NOS
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FEABIEI 52, NOS — 38 14 T2 B ot 100 1) [ B A8 e 9
NOS BB T (0,7) 4 il £, T S 8
N ThRe R A B e R AL R S . BANEE R
KN B RS XK R ARG o, Mg Bk
(Ang D) fEF T i Sk = 1 R4k (ATL) , {2148
1A 3K F7 38 0, 338 Ak w20 1 P R 4
M B 0, A B 22, SEAL B 3, i NO P2 A
BRI R Sy — T R B SR AT 5 4
F AT W7 Ang I 975 T, 7R 50 98 5 1% ok 3%
112 B4k (AT2) 2 3 {6 850 0k B 0 » A1 438 7 R 4
Fi B 5 NO; [8] B 5 2K v 1038 7] 3% 4% M Hh 0 3
PPAR~y, #% J5 1) PPARy W DL R 5 = HE P, I
5500 B 10 NO B, B i A R e

PRGHEE A AE W —F i P R AR FE. BFR R
M, R EREHE A E S, INFo. IL6 % CRP % %
i R F KPR 48 N R T RE 2 AL 5 4R R K
P F R A . CRP A LLE % S N B 40 i o 2F
VAT JE OE WA 77 1 2R3, $09) NOS, £ 9 B2 Th i
ZH ™ o TNF-o 7T LAEZI NOS mRNA ()23, 4011
L4 R 200 L NOS 35 [ (98 35, AT B2 NO 194
™ TL6 TR B 2k g i R T A I R T
YO IR AR /AR R 4R S UM A R 4 4%
O RSt WS BRI 45 A A B L% CRP.
TNF-o Al IL-6 7K 305 BE 40 2 3 71 (P <0.01) ,
2B KU RTT T 2O R T K P R A, 5 B 30%
5 6 RO, BB B oK v 1 B B o A RE R RV
Angll 5 AT1 Z4k4E 5 5 r2E 1 0, B 5 5144
RS i T A% R T B % Ak 4K 17 3 3h B B 43
TR, P ESMERAETY . BRWEER
AT #5077 7T BEL BT Ang T (697 F» R I 38 B35 14
PPARy, 1% [ T kB HI{5 5 1538, 75 % 3K 40
B R AR EEERE D . g LR, RATRIE
K yb4H AT DL B 5 5T ATL 3244, 3% 1 PPARy T %
362 1 5 ZEAR BT VR AR S U ) R S R S
R EE A 1E 5B A R ThRE o
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