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(AE) B8 HITER IR S ISR 3 09 OLETF K B T L 4 T RS 7 24041 o 5 48 4k 4 il A
BABYIE AL 2 7K (PPAR) 1, PPARY2 JE [ 36 35 A I 5 45 1 R L3 0 22 SRk, 7k 4 S i ok
OLETF KB 30 L, #5531 A I D B i 10 3 AR M PR LETO Sk B 12 S/ A Xt B, OLETF K UM 8 JA iy
TR 4T ISR 22 JEI I, 11 BRI RS (OGTT) A A& A i R R o s T sl ik . 22 5
o X SR PR AT OLETF K i M B LS 7 29 40 9 B oK Vb 4R T 1128 (O-T 41,5 mg « kg™' - d ™',
n=10) MEARFIE T HLL(O0-P 41,10 mg - kg™' - d™",n =8) FITE T WX ML (0-C 41, A4 #ER K,
n=10) ,LETO KEUAXI L (n=12) , 48 JHIE I, 52 8 OGTT, 1455 Fa A 165 ST A - £ 2 3K Pe 45 4k
(HOMA-IR) , ELISA 3305 13§ PPARy (97K, SEiE PCR K iz F 152 F NG i 2041 b PPARyL Al
PPARY2 Fy 5 R ek, 00 SR T M A T AR . S5 8RS 0-C ML, O-T 41 Kz TSI vh PPARy2
(A B I8 (P <0.01), H O-T 45 0-P 42 7] 2% % G 2% % L. O-T 41 P9 JIE A5 My 41 4%
PPARy1 FI PPARY2 335t W] i |38 (P <0.01) , HOMA-IR 5 P i fi5 15 41 21 o PPAR~2 1) mRNA
FRAOERFAME(p = -0.369,P =0.021), 5 0-C LA ., O-T 4118 i 40 i3 1t L /> 56% (P <
0.01), Z5i&  FkybHIATE/H 0% PPARy, bl B2 F K A IIERS 7 40 41 PPARy1 Fil PPARY2 (3
T, U/ HG U 40 TR R, 389 o g 5
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[ Abstract] Objective To explore the regulation of telmisartan on expression of peroxisome prolifer-
ator-activated receptor( PPAR)yl and PPARY2 in subcutaneous adipose tissue (SAT) and visceral adipose
tissue (VAT) in high-fat diet fed OLETF rats and their tissue difference. Methods Thirty four-week-old
male OLETF rats were selected and 12 gender-and age-matched Long-Evans Tokushima Otsuka( LETO) rats
were used as normal control. From 8 weeks of age, the OLETF rats were fed with high-fat diet. At 22 weeks
of age, there was no case of impaired glucose tolerance or type 2 diabetes mellitus in OLETF rats tested by
oral glucose tolerance test (OGTT). Then, these pre-diabetic OLETF rats were divided into telmisartan
group ( O-T group, 5 mg - kg™' - d™',n =10), pioglitazone group ( O-P group, 10 mg - kg™' - d7",
n=8), and untreated control group (O-T group, n =10) according to the radom number table. LETO
(n=12) rats were used as control group. OGTT was carried out at 48 weeks of age, and homeostasis model
assessment of insulin resistance( HOMA-IR ) was evaluated. Serum PPAR<y was measured using ELISA. The
mRNA levels of PPARyl and PPARy2 in different fatty tissues were determined by real-time PCR. The
adipocyte sizes were also assessed. Results Compared with O-C group, the PPARy2 level in SAT was
significantly up-regulated in O-T group( P <0.01) ,while no difference was observed between O-T and O-P
group. In addition, both PPARyl and PPARYy2 mRNA levels in VAT were up-regulated in O-T group
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(P <0.01). There was a negative correlation between HOMA-IR and PPARy2 mRNA expression in VAT
(p=-0.369,P=0.021). Compared with O-C group, the adipose cell size was decreased by 56% in O-T
group. Conclusion Telmisartan can at least partially up-regulate the expression of PPARy1 and PPARy2 in

SAT and VAT, decrease the adipose cell size, and improve insulin sensitivity by activating PPAR~y.
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I = BRI SRR A Bk A & 2 BB PR (T2DM)
OLETF K 5 Bz T F1 N JIE g 105 44 21 b PPARyL 11
PPARY2 mRNA KK () i S H A 22 S, 1%
TR VD LR Sl b R A BB 5 AT, BT
& T2DM s 27 TR AL o
1 &5hH%

L1 SRR ST a4 JAIe s 5 Gk
OLETF &l 30 H, LETO K [ 12 H, k&K
150 ~ 180 g, H1 H A K Z il 25 22 w4 58 JIr ( Tokushi-
ma Research Institute) 2. M 8 B IF 44, OLETF
KB LA g i kL, LETO K BUCA AR EmRDE L, A 20
A g 2 R BREE 00 IR . 22 FEY, 1 R 2
Wi B30 ( OGTT) o & A I PAOHHE PR Ao sl AR it &2 Ik
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n=10) FILTFHXF A (0-C 4,n =10) ,LETO K
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r-2 H,
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225 519 i AL mt BRHAE W R 2 | A
PPARyl Fii814:5'-CCT TTA CCA CGG TTG ATT
TCT C -3, FiEBI#:5'-TCA GAA TAA TAA GGC
GGG GAC G -3',3B i Bk 59. 3°C , K- & 163 bp,
PPARy2 Lii#51%#7:5'-CAG GCA GAT TGT CAC GCA
CG 3", FiE5|#:5'-CTT TGT CAG CGA GGA CTT
TT -3', 3B KRB 58. 7°C, K 135 bp, WS K
GAPDH, 35|47 :5'-TAC CCA CGG CAA GTT CAA
CG -3, FWn|¥:5'-CAC CAG CAT CAC CCC ATT
TG -3", 1B KU JE K 59. 3°C, K& 122 bp, 4
QuantiFast SYBR Green RT-PCR Master (one step) i,
FI &R, V24050 C i 5% 10 min, PCR
G 95 CHUAE 5 min, 4k LL 40 MIEERR) 95°C A
P£10 $.59 ~62°C iR k 30 s Fl 72°C K30 s, HE 4
SRS i PCR BT ARAF Y Cr {E R P L A
FIRKF B b 3N T AR S 1, B R A = D
2SS E A TS

1.6 ZEiteeabs A Hudls 4 BR A SPSS 13.0
G, THRER Y 5 FoRo T HEBR I
JEPI R XS Gt 4t R 0520, 15 B0 RH 4 8 b B R i
A FEANET R AR A DR B AT PR 7 2200 M. &2 1]
BOH L35 O 25 SRR I, 25 5% 9 T LL A
LSD ¥, J5 2T H ] Dunnen's Ty 1, J¢ N HIE
JAREWZH 2 PPARy ik &2 1 LR IS FEAS ¢
K96, PPARy1.y2 mRNA [k 5 HOMA-IR %
FH Spearman FRAHIC /Ao XU S P < 0. 054F 2 22
SAGIE X,

2 #R

2.1 FKUbIEX) OLETF K ERA 1 AR Ak Kb BB AR
s T 22 S, O-P 41K BRATE Fil Lee [G
FEEOW 25 T O-T 41 (P <0.058¢P <0.01) . #Xifi,
O-P 411 VFI 5 0-C.O-T LG it E XL (P>
0.05),0fii O-T #H VFI 18] B % T 0-C 41 (P<
0.05), O-P 41 #1 O-T 4175 g Ifi B . LDL-C | £ I [i5]
2 HOMA-IR By BT O-C 41, m M4l Z [\ 22 % To
Giitera (P >0.05), HA O-P A H =5
0-C ZHW] 2 A, A oK v 30 0] 7 3 1
FFA 7KF-(P <0.01) . O-T ZH Wi He K &7 5K s B i
T HABALH(P <0.01) , 3K 1,

2.2 Bk vb XK EUE A PPARy il i i 4 21
PPARyl il PPARy2 F ik 952 M O-P 4] SAT
PPARy1 il PPARy2 [ 235 W] i & T 0-C 41 (P <
0.05) , His T HA &, A2 57 g it 72 L (P>
0.05), 5 0-C ZHAHLL,O-T 44 SAT r PPARN2 Y

KTFEI(P <0.05) , 1 O-P 415 O-T 4z 8] K4 it
¥ E(P>0.05), O-T 41 VAT 1 PPARyl FI
PPARY2 &AM B & T 0-C 4 (P<0.01),HE
O-P 2 ] 25 LG4 E L (P <0.05), O-P
15 O-T 413 PPARy MRl i & F O-C
H(F=4.983, P¥j< 0.01), O-P 4] SAT
PPARy2 mRNA %35 B i & F VAT (1 =2.256,P =
0.045) , 32,
2.3 HOMA-IR 5 PPARyl F1 PPARy2 mRNA ik
IKFRIAHICHE 3BT Spearman BRAH I I3 Hr 45 R
7%, HOMA-IR 5 VAT 1 PPARy2 ) mRNA 33k /K
SEEFAK(p = —0.369,P =0.021), i 5 VAT
PPARy1 . SAT 1 PPARyl .PPARY2 ) mRNA ik}
TCAHKAE(P >0.05) .
2.4 FRUPIXT Py IERR I 412 rb g o 200 e T ALY
e 5% R g, 0-C 4H . 0-P 4. O-T #H jg i
TR B R (P <0.01) . 5 O-C 4Lk, 0-P
20 K O-T 4114 i 155 240 B 1 AR 43 0 0l / N 58% Fil 56%
(P <0.01),7ii O-T 5 O-P 42 [q] 5 [y 2 o 17l FX
SIS E L (P >0.05) , & 3,
3 g
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FNE R A e 55 Z 3G WA, LT 7= A i HE F K i
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] £ 24 ot B A B R R B S ] . ARB
5% T2DM (TR AF T 2 AR5 1 22 10 R A
REBFFEIESE ) Bk vb AR 450 b DA — AR R
VAR AR DU IR ZE 4], 3 — T2 25 4 1 ) g 28
FBEEA T PPARy BCARZEHY, A &R 43 10% PPARY,
533201, PPARy1 1 PPAR~2 34 i il 34 1 i 40 g
B o4k, A TE BT B HE AR S 50 T, PPAR~2 ]
WG LA S S RE 1 I 3R T PPARy1

ARHIFFE 45 5 7 | 5K V0 S RTIA 51 R 349 B
LRGP PPARy ik, BRI B E LM
VAT 1 PPARy1 [ 2 3k , 1fij ML A %) i 2 25 | )5 SAT
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R AR IR L (3 £ 5)

Xif BE 21 12 536.25 +33.992 337.25 +18.117 3.28 +1.196 2.53 +1.588
0-C 41 10 591.90 +91.204* 340.40 + 9.427 8.57 +2.362" 5.31 +1.839"
0-P 4 8 812.63 +61.089" 360.76 +10.926™ 7.65 +2.667" 4.19 £2.575

0-T 21 10 571.10 +73.728° 338.31 £16.906" 5.83 £2.388% 2.85 +0.6811

F A 12.581 4.610 7.833 5.069

PE 0. 000 0.001 0.000 0.001

45 1?{:;)& ( rr];%V/SL) ( mm}m HOMA-IR ( mnTﬁ/L) ( r;Iril)ll/CL)
Xif HE 21 12 15.30 +4.081 5.83 +0.68 4.04 +1.434 1.30 0. 898 2.23 +0.624
0-C 4 10 25.96 +9.494" 15.40 £7.11° 17.75 £10.091" 1.71 £0.442 2.11£0.713
0-P 4 8 18.98 +6.229 6.48 +0.45" 5.50 +1.987¢ 0.99 +0.226° 1.84 +0.811
0-T 21 10 20.88 +10.584 9.98 +5.85° 10.04 +8.582% 1.26 +0.315 2.75 £0.389°
FAH 4.068 6.963 9.341 1.3831 2.026
PE 0.003 0.000 0.000 0.250 0.091
g5 1% LDL-C TC SBP DBP

(n) (mmol/L) (mmol/L) (mm Hg) (mm Hg)

it HE 21 12 0.85 +0.202 2.63 +0.383 99.58 +7.941 66.43 +11.706
0-C 4 10 1.72 +0.463" 3.48 +0.985" 102.28 8. 491 64.06 +4.153
0-P 2 8 1.11 £0.511¢ 2.14 £0.823¢ 99.86 +4.207 63.14 +5.376
O-T 4 10 0.86 +0.334¢ 2.55+1.182°¢ 87.82 +5.630"" 52.98 +2.435
FAY 10. 000 2.554 5.740 8.298

Pl 0.000 0.039 0.000 0. 000

W SXTBRAAR L, *P <0.05,°P <0.01;5 0-C ZHAHLL, P <0.05,'P <0.01; 5 O-P ZAAHLL,°P <0.05,"P <0.01;1 mmHg =0. 133 kPa; VFI;
PUVERR G HE 50 FINS : 23 BRI 32 FFA L WEBS AR TR 5 FPG « 23 LW s HOMA-IR : B 2545 APVl - & R ARBUFEHG TG - Hrimh =R ;s HDL-C.. R 25 B2
JR R ¥ -IEL T 7 s LDL-C. .« AR %% B i 28 11 - L [ 5t 5 TC. . B IEL T e 5 SBP - &7 5K e 3 DBP - U4 1 5 O-C 41« JE T T Xk BRZH 5 O-P 4 - AR 51 I 1 1914 ; O-T
EiIPE=s SUS:E e i |

R2 RUAUKEUEH PPARy Mg 212! PPARyL \PPARY2 (K5 (X £5)

PPARy1 mRNA

PPARy2 mRNA

- 1% 112 PPARy
(n) SAT VAT SAT VAT (ne/L)
X} B 12 2.13 £0.346 1.36 +0.212 1.36 +0. 143 3.56 +0.480 27.32£2.23
0-C 4 10 2.05 +0.234 1.31 +0. 189 1.03 +0.450 1.57 £0.324 20.75 £0.72°
0-p 4l 8 4.19 +0.561" 2.52+£0.321 5.83 +1.070* 3.51 +0.506° 30.05 +4.61°
0-T 4 10 3.02+0.135 3.61 +0.257° 4.52£0.987" 7.22 £1.481° 29.44 £2.45°
F{t 1.092 3.656 2.969 2.281 4.983
P 0.384 0.010 0.028 0.071 0.001

T« ] — 17 (9 6 B AL GUAE L3S, 5 % JRALAR L, P < 0.015 55 0-C 1A EL,"P <0.05,°P <0.01; [f] —F B jii, 55 SAT Ho#2,'P <0.05;
PPARy : i S (LW BRI B AL 52K v SAT: B FIRITHAR; VAT: PWERRINTZHER;0-C 40 . o T %I IR 2H s O-P 21 LRSS T-90i4H ; O-T 4.
KU T TH
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RT3 BOKYSIENT I B PN NS W5 A0 A R A2 (o £ 5)
ikl % (n) TR AL )

X HRZH 12 1.870.11 +294.78
0-C 4 10 5 530.88 +410. 34"
0-P 2 8 2310.61 +91.57*
O-T 4 10 2 418.06 +46. 81"
F i 137.106
P& 0.000

W SR, P <0.05,"P <0.01; 5 0-C 414 1,P <
0.01;0-C 41 : To T Xt R 4L ; O-P 21« MA% 51 R T T 4 ; O-T 41 ; % ok
Vh IR

H PPARyL K35, B oK UP I VAT FI SAT
PPAR~2 [ RiA 3 18 & T, i b A% 51 1R 4 BH & I
74 SAT 1 PPARY2 BRIk, AHICH BT S, VAT 1M
3 SAT ' PPARY2 () mRNA 235 7K 7 5 HOMA-IR
BHAHK (p= -0.369, P =0.021), #& 7% PPARyI
(1) mRNA 23K 7K P I A T g & R AL, Holk
& 51 b B R B SAT Hf PPARY2 mRNA KAk
T VAT, #2758 PPARy2 mRNA 7E g i el 41 i) 3
ISTEAE B A0 T2DM 5 3 A B rp & 5 B VR H
Schupp 25" R, ok v HL AT L S 50 A b L
P& PPARy 175 A0 G BE (13858, WiR iR 45 & &
-4 8 2 32 AR DL S A A e s B 4, N3 &
JBE 5 ZR AU . A BFR R BRI AE I A Rk R
521k 1 # 5= i PCI2W 40 Jif th 4% A i 2
PPARvy, B K VDX PPARYy ()38 s 1 F I F A 4K
W M kR 2k 1wl

WFSE RS, SRS, B 7 20 B 45 E 8 AR B
K, F3CE Wa 20 B 32 0 3 0 DL B R A A 20 i 1A
(A a8 H-1 R RS IR F-a 55) 77 AR,
Je 3 T e SRR S RN AR kA
[EE, B W L 2 rb H i =R o8 FEA R H Jh IF R
AL, PIIERG W7 38 22 K2 58 5y o3k (ARG 38 FFA
WREETH S, JaE R R BUF I B BRI EE N R,
PPARy AT — 5 TR 32 1517 i J 240 B 1 Ak, (44
FEUIN G Ji 2 2R AU 19 i 175 200 R 85 T T R AR BRI e
Sy Z BB A 7 A A /D, T $ = 1 AR D A 2L
e 5 AU o 55— T TR B 1 A4 L P I K, 4k
RAED D RAER T 1 50 . KZHIR 5 40 M 51
3058 55 i 0 A 1 R /N R O A TR A T 1 A
i, KAE DT 4R 98 2 mRNA B384 0 5 5 T/ g
gt BRBEE A -6 B S R
AR R/ NKEE S AT SE SR o, kS 37 R A
B T X5 A g 05 200 i SF- 257 T AR 0N, AR RN

F14 52 5% 22 0P A 7 240 L 496 A 3% 7T i 5 H: PPARy
IS A I AE G, 3 7R 5 oK U0 3H T Sl O 38 0 T
PPARy {1, 34 / PPARy (43635 , 175 3 I 107 400 i 43
Ak, W 5 AR

F ST 20 2145 4 SAT Fll VAT, W5 & 76 B0 JRE |
RN R AT T2DM [ BiLAE B AR 22 5, X
25 5 AT HE SR F SR g D 2 2R YR 4 b ) a5t
PR PR R e i1 A TR R 2 A0 A 5 R B
Keyb 3 Al K RS VAT s g R iy #ast™ .
M IX 5 K VD ELA EB 43 19 PPARy 080 37 16 M
FYIHISE, RIEOK VP30 S PPARy 254 )5 , v sk B
BT SEEM L PR I AP2  CD36 [ 223k, (I8 B2 1
Fik FVAY L ARBFELS R R, Bk Vb T VAT
ot PPARY2 SRk IR E T B S Bk Vb 3T
VAT BORRBRAE AT B 008 JH ) 30 B A PR 38  3 5 38k
IR 440 PPARy (75 1, 32 w55 06 1% 2% s
3G R RO TR (1 FRAs 38 5 1]k 28 G5 36 A
ANEIEIR , T 2% it 4 B ik S SR AR TR .

PRI R B, PPARy i 2 W 41 if] 3% B 5% b
T PR, R ER TS M PR M BB AR Sy
S M2 FIUO Bk v 3H B A58 3 0T PPARy 2K
T 2 B A AN e e Ak B -1 B9 RS, AT
EUF I ] (B T R O W B = S S ST
WA w5 G M 37 19 CSTBL/6 /INEL VAT v M1 [ I 4
gkt , b M2 AH SCHR & W i 3k (4 CD163
CD209 %) , i1k 15 = IR 1l 77/ BRI i e 2 M2
TR U 2 P PR 25 ke M 0 28 Al ™

ZE LA, BOR U HHGE A & T2DM KBRS
FARNE , 5 PPARy 54338 80 19V % ) AR
5 FEAFAE — 2 B 4y 22 F vk, PPARy2 75 FIE JBE A
T2DM Jg BEA= B R PR BEAE F o ASHIFSE Sl B
AR PRI T ARB 22543 T — 2 19 o0 LA
TR K V> 1 4 v g 5% 2R e 1oy ELAAR AL ) o A 58 4
B B T i — DR AT

2 £ x #t
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