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HWE B0 E 5 ZIIL(IR)OLETF X R e iF O Z-18(IL-18) 8y F ik K-, A A s B ik £ 11 1 & % 4kF A (ATIR)
okt 1L-18 AR89 %ok Bt IR 69 -FFRAE R 383 L& IR 89 ST Rk ALH] . 753K OLETF X K 24 R, &4 20 A4 F
S IR AR o oA ey 24 IR RAREALS A 2 40, B0 AL (M) 4L 12 R4 42T 3 R4, ok i3e(T)4 12 R4 T8 K
735 mg/(kgd)|Ae & A5 44, LETO KR 12 R A 3T BB(NC)ZE, 4 T AR A48 F 7 20 J8 5l 2 4L K R AR 2 (W) | f i ik
5% (FINS) . =M 5 (FBG) B =85 (TG). & % Z A5 & & (HDL-C) 4K B 5% & (LDL-C) & IL-18 /K-, 5F 3+ S pk B 4k
F5 4 (HOMA-IR) Mk £ A3 4 (1SD . B8R M 21Kk &5 NC 41K R A9k, W . FBG. TG .LDL-C % IL-18 /K ¥ 23§ & (P<
0.05 & P<0.01) ;T 285 M 28486, FBG.TG.LDL-C.IL-18 /K-F 8 B AKX (P<0.05 3k P<0.01) . % L&M= )I 577 1L-18
A& HOMA-IR 894k 5% B 4 G518 1118 ThL@ (Rt Kye A5 T IR, fA Koy 38 7T fkad ad 38 3 45 A5 AR A ) 3T SO B
IL-18 #9 R A K& IR,
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Change of interleukin—18 in OLETF rats with insulin resistance and effects of telmisartan
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Abstract Objective: To investigate change of interleukin—18 (IL-18) in OLETF rats with insulin resistance(IR), and to study the effect of
angiotensin Il type 1 receptor antagonists (AT1R) telmisartan on IR and the expression of [L-18, and the possible mechanisms of telmisartan
improving IR. Methods: Twenty—four OLETF rats were fed with high—fat diet for 20 weeks to establish the IR model. Twenty—four OLETF
rats with IR were randomly assigned into two groups: the model group (group M), in which the rats were fed with high—fat diet; the telmisartan
eroup (group T), in which the rats were fed with high—fat diet and telmisartan[5 mg/(kg+d)]. Twelve LETO rats fed with normal diet served as
normal control group (group NC). After 20 weeks of drug intervention, the weight(W ), plasma levels of fasting insulin (FINS), fasting blood
glucose (FBG), triglycerides(TG), high—density lipoprotein cholesterol (HDL-C), low—density lipoprotein cholesterol (LDL-C) and 1L.-18
were detected in two groups. And HOMA-IR and ISI were measured. Results: Compared with group NC, the W,FBG, TG, LDL-C and IL-
18 were significantly increased in group M(P <0.05 ¥, P<0.01); compared with group M, the FBG, TG, LDL-C and 11.~18 were significantly
decreased in group T (P<0.05 5 P<0.01) . The multiple linear regression analysis showed that the serum IL.—18 was an independent
determinant of HOMA -IR. Conclusion: The I1L.-18 is an independent factor for IR, and telmisartan can improve IR by regulating blood
glucose and serum lipid as well as inhibiting the expression of IL-18 .

Key words insulin resistance; telmisartan; OLETF rats; [1.-18

1Jﬁi§f[§/%/a\?ﬂ?(metabolic syndrome , MS)%@,?%%
I B AR A R w AR AR S 2R B I
AT B], MS F8 3 AR O il 1 4875 9 19 IXURS:
WY, MS AL B RARYL(IR), IR BEEZ

EEET EFE(1987-), %, ML EE, HRFE OCOERFR;
E{51E%& : HRA , E-mail: fengshitian080101 @.126.com,

T i L RS B P 26, MU0 MS L2 AUBE R 5 &2
e il 2 2 AR B R T AR Ok B Y
WATIR 2 LB 9E RS, RAE S IR Z M AF S
FHIE I 22, 400 5 0 mT e W A2 2 IR ) —A>EE 22
RO IL-18 J&—F 1 F K A AR PE g K 7,
A ST IR TL-18 FE S 0E G S 7 T s 1l



102 FHEHKRESK

%21 %

A7, & e I 98 IR 88 7 (TNF o) Fil IL-6 11
A, P RETERE B (IR B2 MS 2 Ja] i H BE iY 1 R 4
Ao Yamaoka-Tojo 25 5% & B IL-18 1] BE RN
MS & 1 I R 28 30 19 A 8504 A AR e 9 B3R T e o0
oy SAPSEIE R R UTE LY SO (1K= -1 & | I %N
5307 ( Angiotensin 11 receptor blockers , ARBs ) K
IR — R RS ATI SZAR$E SR, R e 2 e
Pk PPARy #9735 25, T ARB/PPARy P4
XUEE RONE , TE 6 . 805 8 5 R AR A B AR MS &
ARy A AR KW S . OLETF (otsuka long —
evans tokushima fatty ) K B EL A7 98 & 22 BUEME AR
B2 ROV M st A MBI e R TR AR A TR
RIPORES L EA Z 8 KT S 2RE I, 5 &
o JR B ZLAE v — P I ILE R I RE S5 Ry
AT AR S A AR TR Jz 2 2804 FR 95 (T2DM )
() SRR, T e iR IR B s e — 20 n o K RO A0
R, ARWFFE A OLETF FU% -5 H A Fh 2 AR B IR
¥ B9 LETO(Long—evans tokushima otsuka ) K RAE
R, B AR LEE TR X 48 A 40 i PF 5 11L-18 3Rk
A SR TR U (1= - = | I W N S |
(ATIR)EoR P IEAT T3, i — BT R U R
Mo IR HIALTHD .

1 #R5HE*®

1.1 ## (1)K 4 i OLETF K 24 1,
[f & LETO K 12 H R ER X (NC) 4, (& i
9 140~190 go Pk H A K S il 25 28 w05 T 4
fito (2)iDkl: K B B TR r v A 1 ey o el P
SRR B RS S TR . (3) FBANAR ik
A K IL-18 ELISA 57 & th i AR A YA
AR AR 415 : Catalog NO.CSB-E04610r, 7
% R 0.156 ng/mL; Bk VP (Jb st 5 A 259 54T
AT, 4 A ST (TEE SWA A,
1.2 ik

12,1 WFREHE IEEXRA LETO KR AR
TRHERSE, FTA OLETF KE AR IRREH MR TE,
H K, m AR MR 20 JE SR s T A A7 TR AR AR
(1) 24 HRERBEALA M 2 41 AR (M)ZH 12 H, 4k %E
TR Bk Vb (T2 12 HA T mlg ik
T[S mg/(kg-d)], 275 20 4 .

122 F8430  FFA OLETF K EUEFE = 20 J4
BF, 925 12 h, SR 5 0 25 M6 ImBE (FBG ) 25 i ik
52 (FINS) 3145 IR #5844 [HOMA-IR=(FBGXFINS)
122.5], i 5% 2 BUBHE B [1SI=Ln1/(FBGXFINS)], H Wt
SET IS IR B 25911 20 J )G, KA
12 h, BUS BB Sh KI5 mLAEAE A5 ] . AT

(W) s iR Bt i 1 HFR et , FBG SR FH 7 280 i il ik
M7E , FINS SR FH B el , Hl =B (TG)
S JIE [ (TC) | e %% B B 2 1 (HDL-C) IR % B2 i
A (LDL-C )2k H 4 B sh AL/ A0 , 11.-18
SR XTI O ELISA 58 , 4 4 B 16 B -5
e,
1.3 %it# % KA SPSS20.0 Fit#t, i
PRI IEBMERGG , YI L ves 26015, ZHIA) HOBERH 1
G0, 22 2H ] 450 AR B R 27 2240 BT (ANO-
VA) K56, AFEAHT KA Pearson #15¢, HOMA-IR
(A5 M PR 3R FH 2 704 R B 43 HT , DL P<0.05 h 25

SAGEE L
2 H#HR

2.1 OLETF X & IR A &L mIEWREE 20 &
J& , E Fr A K BUAY FBG . FINS, #3145 HOMA-IR |
ISI, #5fE4H FBG.FINS #1 HOMA-IR ¥ 0] & & T
NC 41 ,ISI fi£ T NC 4H (P<0.01), FINS . HOMA-IR Y
ERYEA G IR L (P<0.01), H HOMA-IR £
AR 0 TR RSB |, WL 1.

%1 NC#5M 4 FBG.FINS & HOMA-IR Eb2; (xs)
Tab 1 Comparison of FBG,FINS,HOMA -IR between the NC

group and M group (x=s )

FBG/ FINS/
HHl n HOMA-IR 1SI
(mmol/L) (mmol/L)

NC#H 12 546+0.41 15.61+041 3.79+0.35  -4.46+0.08
M4 24 6.67£0.54 20.36x+1.56 6.24+048  -6.03+0.08
t 10.198* 11.798* 15.499* 12.714*

* 50 HREH LA, 25 A7 WA E L P<0.01

22 NC#.M#5 T4 FBG .FINS, HOMA-IR W
B IL-18 /K-Fegibiz 3 40 FBG FINS, HOMA-
IR J IL-18 i 2e s HA Giit 5 L (P<0.05 B¢
P<0.01), L3 2.

%2 #&4HE FBG.FINS.HOMA-IR, IL-18 7K FHJLLET (x5 )
Tab 2 Comparison of FBG,FINS,HOMA -IR,IL -18 among all

groups (X5 )

FBG/ FINS/ 1L-18/
41531 n HOMA-IR Wig
(mmol/LL)  (mmol/L) (ng/mL)
NC41(1) 12 5.75£0.29 15.5120.53 3.96+0.21 0.26+0.007 536.25+33.992
M #4(2) 12 13.67+2.14 24.53+4.49 14.87+3.31 0.33+0.035 563.50+78.708

TH4(3) 12 11.65£1.04 20.82+1.28 10.76+0.92 0.29+0.025 571.10+73.728

F 55406  16.745% 46.129° 127147 9.478"
P(1):(2) <0.001 <0.001 <0.001 0.010 0.038
P(2):(3) 0.024 0.018 0.040 0.035 0.877

1) 5% B He i, 25 548 B 3, P<0.05;52) S5t R4 He e, 22 5
AR ETE, P<0.01
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LA A B R ARHT OLETE K UL T 118 /K28 fb S 5 K vb 30 A9 1 BRI 52 103

M 205 NC 494t ,FBG .FINS, HOMA-IR W
K AL-18 /KP4 i e, 22 S A St 2 30T
H5 M 4 HL#,FBG FINS, HOMA-IR & I1-18 7K
BB R, 225 BA G248 L (P<0.05 5% P<0.01),
M T 45 MA W HZERTZEITFEX(P>0.05),
23 NCZA M5 THhMEKFMHIE 340
TC.TG .LDL-C W25 A5t L. M4 TC,
TG .LDL-C 7K F-BH 2 5 T NC 45T 45 M A AL,
TC.TG.LDL-C BIR[EL, ZRA%ITFE L (P<
0.05 8% P<0.01), 1ii HDL-C 7K-F-JCH 254k, , 2% 5
TGt E L, W 3,
%3 %K4HE TC. TG HDL-C.LDL-C 7K FHEL %S (x+s , mmol/L)

Tab3 Comparisons of TC,TG,HDL-C and LDL-C in the each

group (x+s ,mmol/L )

415 n TC TG HDL-C LDL-C
NC#(1) 12 2.58:0.17 1.38+0.13 2.23+0.11  0.830.15
M (2) 12 3.440.18 1.67x0.88 2.04+0.87  1.640.15
T4(3) 12 2.78:022 1.50+0.11 2.28:0.12  1.03x0.14
F 32.619" 10.554* 8.510° 49.853"
P(1):(2) <0.001 <0.001 0.008 <0.001
P(2):(3) 0.031 0.020 0.385 0.038
SN IR A, A B, P<0.05; S R4, 2R A B
M, P<0.01

2.4 11-18 5 &-354r6948 K 5T

2.4.1 Pearson fHCPE 3 Hr  IL-18 5 TC.TG.
HOMA-IR W IEAHOG, ZRHEAZIE L (P<
0.05); 5 FBG .FINS Jz W JCH] A6, 22 7040
P L(P>0.05), L3 4.

F4 IL-18HXERMNSNER
Tab 4 The analysis results of related factors for IL-18

s HOMA-IR FBG FINS TC TG HDL-C LDL-C WEIGHT

IL-18

r 0.603 0.56 0.22 048 024 043 048 -0.065

P 0.010 0.1310.388 0.03 0.019 0.08 0.05 0.572

2.42 HOMA-IR 50 K 3= 1) 22 o4k 7% (8] U5 25 #y

L HOMA-IR MH7ZE 5, DL FBG. FINS TG, TC.
HDL-C.LDL-C.IL-18 & H & & , 7F «=0.05 /KF- I
AT Z e M A 53 Hr, a1 75 72 : HOMA-1R=
-8.705 +1.015FBG +0.152FINS +1.340TC + 0.848TG —
0.052HDL-C+1.037LDL-C+4.2241L-18,, 1fif H. 1L-18
JERZIE HOMA-IR (s A8 sr, 2R BAGIHE
X(P<0.05), L3 5.

#z 5 HOMA-IR #MEZHEME L& EE TN

Tab 5 Multiple linear regression analysis of influence factors

for HOMA-IR
WA FHRR bR Ww ‘ P
HPEES
FBG 0.962 0.043 0.698 22.630 0.000
FINS 0.455 0.024 0.514 18.668 0.000
TG -0.824 0.385 -0.061 -2.141 0.036
TC 0.026 0.010 0.151 2.664 0.008
HDL-C 0.047 0.020 0.271 2.333  0.020
LDL-C 0.054 0.023 0.136 2425 0.016
IL-18 0.149 0.062 0.347 2422 0.021
3 g

UEAFER 2 RO PRI MS B %99 2R & HAR & 1Y
U G L9 95 A Th S R R e s i, A TR
EL A A T o e i ) 2 — | — BB L Rb AT 5 AN
I R S /s A8 PRI R A AEAE TR A & AL h
A EZAVER, PRk 26 25 AR N 1) 9 PR 77K
SEERA AN IR T

IL-18 &4k TNF-a . IL-6 2 J5 K L —1EH
S K AT AR PEARME R 7, fT e B A T 40 L
L B 7 4 M A5 S WA A FE SRE S R O
YEH. REBIFEFEMIL-18 5 IR ZAIfETEE %1
I ZR, —J7 T IR T 5 e B AR S0 an & i v | =5
I BB R PN Bz D e 25 L T 75 40 B 4 PR 74 € J
V2 F1(CRP) JIL~18 &8 (1) 7= A8, 55 —J7 i IR =4
() M DR~ ST I BE AR A ZE L, [ 4000 o) e 5
RIGSHES  JEMNE IRY, AN, —SepeE &
ML MS MR IL-18 AP Fm , B S iR S
MS 4% 2H 53 B 0 AT, Hung 46 ME 75 IR OKR) T
NHER— R T TR A 9 eSS, 1Y IL-18 5 MS
(I 7K« 25 I 5 R AKOF- 55 2 R A8 A5 A
XL IFH MS B A GRS R 2 1L-18 BY7KF
MR o ANWFFT A = AR SR OLETF KRS g ST
IR AR, JF 5 NC 41 He e, A P 4H Il 3 1L-18 7K
2R BA G X, 1 H. Pearson A G HT
PR 1L-18 5 HOMA-IR 2 1EAHE, #E—2457£00
LRAEZ A A /04T R TL-18 S22 HOMA-IR A2 <7
g R IL-18 76 IR W &4 R Rl R 3]
A BIAE A, AT REAE N IR F 1 A8 4k K il e
() — AT HE b

ARAFFERFELE IR ) OLETF A BUHE K Vb4 33
TP 20 A, A5 M AL, T HKEP
FBG TG .LDL-C 7K -4 B i HiF# K, HOMA -IR |
ML TL-18 MK F-IRIA S R %, 22 3 A G4 &
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SCL 7R ATIR Bk vbIH ] A AR TR R RRULYE
1L-18 MK s IR, Bk Vb4 s IR 1]
REALHI A : (1) Mm% S5k E A —Fai RN T, 68
UEARHE RME RN, 25 06 P SR 0 7= A 9 i
(R, DR IRE TR MR R . BORUDHLE—Fh Rk
ZEFIAEIRZE ATIR, RE R ACHBRHWT I E K R 1T 1
RISZ AR (2)BR VDI HLA ol S b W T 6 5 A =7 1A
v B EhH (PPAR—y) TG, PPAR—y — 1> 55 22 [ 24
JL A3 A3 S R, B — T L R RE IR AR
B g 2 Z AU, 53— T, ] S R R T
e SR PP BB SE DR D RAVE R - A s AN i Ea 1k
HE1-1(MCP-1) IL-18 &5 B BRI, Ml TR
(3) BR-1EBKRRG(RAS) Y—LEAEHIK, &
BURIMASERER I, Wt 55 R 2 RE5A |, BB
I BB JUL T2 — 3 — s PR T ( P13 —KC )3l 3% 1 1 sk Je 9 X 1)
FRIE T, BOR VD AT B0 RAS, HEM 2 1R,

REAE KD IH 2 N B R 25 Tl R, A
5% R I K VD SH BB A AR TR K BUALE 1L-18 119
AR, TR] At 8 HOoA B AR, 1 i el 38 e TR OGRS .
DIERFGE B, SRR X w3 I He e A 7 22 1 41 A
FH , JRAE PR 7 1T LA a2 X 10 85 1 540 4 ) 38, 6
B REANWT & A TR, DT I e AS B L T 5 T ok
VDI AT eI o B A PE R F 1118 /K43 IR,
] B} RT3 1 R BT RAS KBt 48 WA 75 T B 1l
K, B R K VD BT R A A5 A 1 — 25 T
NS EOKR VDI RT A TR A 51 8 1R 3T A T FURE A
FEMIEIRAEAE MS SO PRI A I 5 10 i) £ P it
BT EAR R AT T

ARSI AN JE Z A TE TR sh R AR AN K,
9% T T S N G 0 B OO 7T o T) B ) 5 R 4 5
i, 250 S S KA T U E SR TR . (R
ARSI A A E5 8 5 N A SR GE B F

FEATEHTRT, ARETERREKRIER IR &5

ML) HEET PR ARG AR5

S 30k
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