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BE B HTXERH 53R F RIS E 3 (insulin resistance, IR) £ A X R & I f 45
(FPG) .IR A it B AL My B4R 38 74 ik 7 2 ¥k — y(peroxisome proliferator-activated receptor gamma,
PPAR-y) #9%ra ., Fik 48 A AEH Wistar K L4 A x40 AEA 20 FRAR A A vf 25 FRAR 40, A48 12
R ARAR LA, e 3 A BRI 12 A S IR ARA . ARG, % I8 40 Ao A A 20 4k 45
AR A X, R ALK 20 mL/(kg - d) s RIRAL TR T RIZE4 XA A K20 mL/(kg - d)
HH P RIBRAL T AITRIEL REASEZEREH 20 mL/(kg - d)#EH ., KA EKXRIKE FPG. ik
M B % (FINS) kB ZAIEH (IR Fo X MRS 52048 PPAR-y & & ks, R #ERE4L 15,
LR kg RIR A A P RIBAK KR TR R FTH(P<0.01), AR IR, £F R% 5 &L
(P>0.05) ;M3 kK & FINS.IRI B 2 41& (P <0.01,P <0.05) , ¥ 25 R34 kX &, FPG.FINS #= IRI 3§ 2 %%
1&(P <0.05,P <0.01) ; BIRIEA K R PPAR-y B G R AR TFH(P <0.01), R KEHFHKE, AP
IR AER R RF, B FHERATARASAZTIRAEAEEIL IR B2 XK KK E FPG & IRI, B4 £ 4342 R
BACRE T4, LK E IR VEATH S 494 PPAR-y 0475 A %, 55 7T 48 ) B LA 4460 A5 b 40 Je A 69 A R
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ABSTRACT Objective To explore the effects of Linggui Zhugan Decoction (LZD) combined calorie
restriction on fasting plasma glucose (FPG), the insulin resistance (IR), and the peroxisome proliferator-
activated receptor y (PPAR-y) of IR model rats. Methods Totally 48 male Wistar rats were randomly divid-
ed into the control group, the model group, the calorie restriction group, and the TCM + calorie restriction
group, 12 in each group. Ordinary forage was given to those in the control group, and high fat diet was fed
to those in the rest 3 groups for 12 weeks to establish the IR model. After successful modeling, rats in the
control group and the model group were continually fed with the original farage for 4 days. The normal saline
at the daily dose of 20 mL/kg was given to them by gastrogavage. The normal saline at the daily dose of
20 mL/kg was given to rats in the calorie restriction group by gastrogavage after 4-day calorie restriction.
LZD at the daily dose of 20 mL/kg was given to rats in the TCM + calorie restriction group by gastrogavage
after 4-day calorie restriction. The body weight, FPG, serum fasting insulin (FINS), insulin resistance index
(IRI), and the protein expression of PPAR-y in the omental adipose tissue were compared. Results  After
4-day calorie restriction, the body weight obviously decreased in the calorie restriction group and the
TCM +calorie restriction group, when compared with the model group (P <0.01). There was no statistical
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difference between the former two groups (P >0.05). The FINS and IRI obviously decreased in the calorie
restriction group (P <0.01, P <0.05). The FPG, FINS, and IRI significantly decreased in the TCM + calorie
restriction group (P <0.05, P <0.01). The protein expression of PPAR-y obviously decreased in the calorie

restriction group and the TCM + calorie restriction group (P <0.01). The phlegm dampness state was allevi-

ated, with more significant effects shown in the TCM + calorie restriction group. Conclusions

LZD com-

bined calorie restriction could reduce the body weight, FPG, and IRI of IR rats. Besides, it showed better
effects than calorie restriction alone. Its effects in improving IR might be correlated with inhibiting the activi-
ties of PPAR-y. Meanwhile, it might play a role in inhibiting the differentiation of fat cells.
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peroxisome proliferator-activated receptor y

Jil 5 Z AP (insulin resistance, IR) J&f5 B &
A T B0 28 B 0T g 5% 3R ) RO R T B, B IE R R o Y
JBR ) P AR T IEE A =80 M —FeIRES . BRTIA
KL IR AR 2 BB R s 1) A& o iy, B2 2 A AR
AHICBE 1 2L [R5 PR A= B Rl . HATXS T IR A975 =
1BYT Z PR REAS R R B2 I SO ) & A, S R 45 AR YT
INTCEGER T TR IR BT FEREAE K
B AR PR TR PR (@R ) A RTT
LR TRESW . BRI EY, 1T AT
TR 5 B R RO CR T BRI S22 B,
gl I R4 IR 9T 5 B T DUER BB 7 AR PR 458
59, HZ MIARRIKOK L2 07 T B3GR T8 1 45
FH KR 00 Yz 2 I, 57 A o PR ) Aty b 2 A
ARG AALE H 3 11 1 B B 6 08 P 92 AR A 15 3k
B2 Al 25 AU AR DG HE b As B — 2P BRI, E T ek R
Sy 3R B B R T I LRI R TR YT IR A
SERIRBUS T BRI ROR . AL 3h ) 9256
i — ARSI R IR A5 R
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1 Zi R SPF g fd i tE Wistar KRR
48 H.,8 Jiiy, i il Ry se g oo 44t shi &
FAIES : SYXK (14)2007 —0081 , ¥4 55 1 37, W 1% &
A 12 hM2 h, B HIERETROK o 3538 1m) LR & I TRl Rk
W B RE L G BRIk R 38 AR
#155.0% , #41i1 15. 0% , HEME 21. 0% , E¥H1 8. 5%,
JHERER 0. 5% .

2 23 Ui iEs SHEARH RS 12 g,
HA9 g AR 6 g, K HH 6 g 4l ( A2 iR =L
25T 4R | el b il R 2E B 2R — R e 24 R A B
W (A2 2 g/mL) . ELISA {7 & (1 T Ray-
Biotech,Inc 2w, S [E ) , i 1k Wy ity 14 38 5 1 T
Z Kk - vy ( peroxisome proliferator-activated re-
ceptor v, PPAR-vy) $it/& ( Cell Signaling Technolo-

gy, Inc A, %), SDS-PAGE BRI HD il i 7] £ ( 24
= RAEYRHFIISE D) , RIPA R0095 5 H UK ( I
M BE DR A R A BRA A, WB M ik i (dk
MR I RN G R ) Tris (The Dow Chemical
Company,3[E),EDTA - 2Na - 2H,0(MBCHEM,
FE) KBS IR 2 WA E S () e GR ) ) o
fit #1 {X TECAN TYPE: Sunrise Remote/ Tonch-
Screen (F AR B FAE R RT3 & A BR ST A A
T A B BT R Al K B B ok & e A BR A
w5 PR AR SR A (T LR AR ) .

3 Oy GERIALGZ S I M RS 1
JJE 4% 15111 JIgaFE C + +iE 5 #) random ()
BREBEHL AT g 4 4. o BR 2 BRI 4 | R4 £ o 2 R
PR, AR 12 o 6 HE 2 R DS sk, Hik 3 4
DAEERS IR 12 8, ME5E 12 AR S TR My, s
NG, X REZ RIS 21 A 22 JE AR SR 4 K, H Bk
KB RHE T A R K 20 mL/kg., BREELH . THERFR
FORN TR, B BHIR0K) 4 K, AR B A i
K20 mL/kg., HEGRRIELL . TREREE 4 K IR
HEH AT 20 mLkg (FZ RN KRG 60 mL
TSR RE B ) o

4 SEAEHR B ik

4.1 FERHSAREI BT 1 K 5B 3.
6.9 .12 AR MR 4 KgFra KEAE, Tl
FRE 12 IR AR ERE 4 KRG, AR EHL )R
# kB 3 mL,3 600 r/min 2.0 10 min, 43 55 1037 ,
B mL g v 24 B 26— B2 e R 56 BRI 52 4 I il
B (FPG) , Hidx 2 mL drAs 2% o 1l K 2k 20 3 R AG 56
HhC I 25 IS TR B 2 (FINS) 7KF-

4.2 ELISA LRI IR /K MR KRB S R
BT B HP AR UE i 09 B DL K AH KT B 1) OD 450 /OD g EL
AL Origin 7.5 #A4F4r HAE H I 5 25 10 b vf il 8 ]
(B 1), 83 H 7t Y =3. 1257 + (0. 025084 -
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3.1257)/[1 + (XM12.386) "% ] (H:H Y 2 OD,g/
ODga ., X [ 5y 2 FR vl MR ) o A 408 A A0 4G
A 30 4 0 W6 B2 fE (R T 3 K A 450 nm/
630 nm) , FI IR AERT R 7 B U315 AR R A rh
JiE 5 2 ke B, b QC1(0.63 ~1.31 ng/mL), QC2
(2.1 ~4.3 ng/mL) A% QC1 =0. 93754 ng/mL,
QC2 =2.9492 ng/mL ,fF45 BTHt i ik FEJE L. T
5E FINS, 15 5 Z #K P #6 20 (insulin resistance
index,IRI) .

1.004
£
Q
Q: 0.104
o
0.01 . . .
0.1 1.0 10.0
Ji 5 25 R % (ng/mL)

B R R A bR £ A

4.3 PRIBARBTIHL SRR 5 ] RBIETEN bR
1 IR LTSRS U PRE SRR, RILIK R
HERERLRE MAS TS 0L FPG IR R BUE S A I B
ECPREE B BN RABRRIEIE SN RE 5 55
KYOKEAE K R IRAETRPEAN P55, W S F8 b 4 4
EHatoy, FHorpt g ie 1 4y, AT 122 43, A IE 3
o3 CABHTIE 4 4y B9 =22 43 NRIRAIE .

4.4 Western blot £l K IR I 414! PPAR-y
BORE  LREAT, SRERER R, f L o 8k
JENRITAHEL, S A S H B e i 5 3] 1.5 mL B
L UKTCE 30 min, K4 EL4E4 °C 12 000 r/imin B
0230 min, H20 pb ZfFEH, M5 pl 5 x Mk AL
MK 5 min,12 000 r/min 2.0 3 min, R A%
PEEM, FRE, IR, 5 h MBI A THE R J5 T
AR AR, 2 B8 T /K kv, DEIRCT- )5 FH 5% Mt i
Wity (F PBS 5 TBS k) & it 2114 30 min, 4 C

T8 2 RERTA. A, IS FRELF % PPAR-y
(1:1000),37 CJ 1 h 84 Cit#k., PBS(=; TBS)
VB, 25 1 K 15 min, J5 3 IREFIK 5 min, A 5 mL
1:5 000FFRAY-FHT 1,37 CJhi 1 h PelElE F.
FHAR AU ER LT 4E I | () PBS W1, A ECL fk2¥: %
il S RIE S TR b, i AAREERRE, A X Ipt
R, BT . TERE D AT & AR R, 25
#,10 ~30 s 5T &, R A FER R iR A R
Ve, FE TE R IRIRE RV, B &b e FiRi
TIEKH, BT

5 Siteedrik i SPSS 18.0 Bty
GeiteE . IHRETEIL X £s FR, 24 HUEBCR A
K27 25541, P <0.05 HESH G253 L,

# X

1 FARBRAEEIK(ERT) XEHAGEESE
3 ~ AR IGE T, 55 9 JRS AR ER b o R A i U
1, BAUZH | FRAEA A b 25 BREG A K B BT 6 4 2
GeNg IS .6 ~ 12 FlikE B A, AR
4 KI5, BRESZE A rh 245 B 45 21 K B A 0 5 A 72 2 ]
W TRE(P <0.01) HPRR I A E Lhig, 22 7 o480
2B X (P>0.05),

2 BYKRRIMEEEE 4 K5 FPG.FINS & IRI [t
B(EK2) SRR, AN KB FPG.FINS #
IRI ¥ 82 2 1 (P <0.01) o #Ad FRER AT, R4 5
ZiRR4E ALK L FPG \FINS | IRI Fb4%, 22 R LG 112
BN (P>0.05), &4 R#MUEREG, GBI
BB K R FPG JCH 2 T % (P >0.05) , FINS,
IRI B R %A (P <0.01,P <0.05) ; Hr 25 BR4&E4H K
i FPG.FINS.IRI ¥ . 2 [%{% (P <0.05,P <0.01) ,
H BALTFBREELL (P <0.05) .

3 FUAKRBRBMAFTLIK(F2.3) @EHEH 12
JEIA, S5t B AL b, A 4 K R B IR, T 3 B R
IG, BACT R, BB TOOREE, i, KBRS, XA 5 R
REJI TR, OK Bk . BRI | R K rh 2 B AR A
] _FaRFE PR ELER, 25 7 ES R . SRRtk
R R 4 R, BRERZH K RUATE 2, AR F %, IR

F1 FHARBMAEERE (g,x=xs)
RE

2151 n — — — —

fel i ENIPN A 3 R TSR 6 K RS 9 AR RS 12 AR HEIRBE4 K5
X} HE 12 204 +9 211 £26 * 266 +45* 366 +54 * 395 +64 * 424 +68*
R 12 209 =11 224 +28 243 £57* 347 +66 * 375 71" 378 +75*
PR 45 12 199 £10 216 34 * 229 +61* 302 +67 * 357 72" 319 +64°2
2 R4 12 196 +17 206 +38 234 +68 " 298 75" 338 +76 " 301 +702

T GAYIE 1 KLER, * P <0.05; SHMALFIN AR, 2P <0.01
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K2 KHAKRFMERE 4 K5 FPG.FINS.IRI.TG & TC & (x £s)
FPG FINS TG TC
ZH FI
415 n (mmollL) (ng/mL) IR (mmollL) (mmollL)
payils 12 3.37 +0.86 13.98 +2.46 2.05 +0.65 171 £0.05 1.01 +0.42
TR 12 5.31+1.06* 18.52 +5.51* 4.42 £1.44* 2.06 £0.72* 1.93+0.28*
FRA% 12 4.78 £1.16 7.11 +£3.704% 1.52 £0.89° 1.00 £0.26%% 1.23+£0.34%%
2 IR 12 2.98 +1.09°4 4.93 £1.882044 0.62 £0.24224 0.85 +0.18%% 1.43+0.27°%
VE % BB AR, P <0.01; SRR i, 2P <005, 24P <0.01; 5 R4 L i, AP <0.05
Ui (P <0.01,P <0.05) ; {1} FPG {347, 1 8 PR
™ 1€

JE AR G AN AR RE T 2 — 2B REAIR B T N A
I B s KA RS POK AP D i 2 BB 4L R AR (H
IR S, MR FPG TF#, IR 3% (P <0.01,P <
0.05) ; Hyd sh B &k ROK B AR SO g T R
5 B0t HE B

R 3 OMERE 4 K A4 RBRRIEE D i (4))
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4 FHKEKMIENRITZHS PPAR-y A KA
W(E2,34)  S5XF AL L&, BRI 20 K R 5 A
PPAR-y HEFIERIA T, ZFAST2¢ B L (P <0.01) ;
SRR HA, BRARA AT 25 BB K T PPAR-y
EEFRIA N, ZRA501 2 L (P <0.01) , 2[R
I PRERL Sk M (P <0.01) 6

I
#

SPREAL BOR4L R4l h2RRaE4l

PPAR-y

GAPDH

B 2 £4H Western blot &

R4 BAURERMEG 412 PPAR-y
HERKE (xs)

2057 n PPAR-y(pmol/L) GAPDH PPAR-y/GAPDH
Xof M 12 0.20+0.05 0.35+0.06 0.58 +0.11
s 12 0.63+0.06* 0.32+0.02 1.95+0.07 "
FR 4% 12 0.55+0.06“ 0.35+0.05 1.57 +0.19%
PR 12 0.40 £0.03%40.35+0.04 1.13+0.06°4

T SX A A, P <0.01; ST Ak, AP <0.01; SR E4
i, 4P <0.01

BUACHE S AR 2R A AE 1 R s AW T s . T
BB T —Fh 5] B BRSE MR 1) B SRY7 I, AR S50
HEATHT, B R P IR E R BHIGIR T T T 2 484, ]
IR I, MR IMAG MR IR BEIRAR SR T P AR i
TBIT AT AP O FLRIR /N BUE T, AT 1R
T S SR B IERF 5T o

HIH S S50 2R B, R BRI B 3 ~4 KON HE
£ BRA BRATE I ], A BN o ARSI R 4 KR
O E IR T IR KRR i 7E S R AR S BR
41 FINS J IRI B %K (P <0.01,P <0.05) ,FPG
FTCHH S FAIG, d B 2l BR A B P ks IR, {H XS FPG
(A B35 JC 25, D R PT R RS 0], K U W 52
BT, SN DR R B 38, TR e 2 BH Y
A A3 5 (H v 24 B AR A 1) S A Bl 5 SR 7 e B T
H S BRERT IR IR A 00t B 2 4, b DR v 2 PR
BT IRTTRUNUE LA 3 B IIRLE R X BFIE s R
W], BIBRAEALAE IR i Ay [l , H PPAR-y 6 Pk
IR E] TANE (P <0.01), H ERBEAE B #
(P <0.01) o A] WL KR 48 A Hp B2 B A5 A BB T
IR AEEAE S PPAR-y ik p il 2 B B AEARSC
SRS R AR I I AR B R 7 3 T B3 Ao 41 i A
ALY 534k, DT REAR IR ER , I HLEE IR ZKSF, i vt
IR By FIHLHI FTAE 5 PPAR-y 15 E B4 il A X%
X AR RATRAB IR

BRI 9T 2 46 b TRV NS PPAR-y 1915
P, TR B B03E IR 367 B 1Yo T T304 AT
I PPAR-y A3 I Eme oz — i ( TZD ) Sk it , H:2%
259 % K HI R HRTIG )T IR AR R 25, & e ok
PPAR-y 3K 38 Ji A S I 40 M 1) 40k o 5.2 46 51) i
A R AR B 2 s AR E B, WS IR B
A RS X B T IRT ERRIE T

T AR S 45 5 % B, v s BR B 123 2 Jo 10 PR 4%
X PPAR-y T M 1) 4 il £ F 55 % 4% 51 1 25 25 19 %
PPAR-y ik 30 1 FI LA 6 AH B, (A A1 8R AR
TP EE T IR K, HOR ELAG 2 RUIE B i ) B By %
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A PPAR-y J&— oM B 3L, & HoA A 48 3L 1 1Y
HHANER . it LW A R I T I — A, AR Bk
PPAR-y JER 24 PPAR-y ™™ /N PSS R B,
PPAR-y 7 5 2 UM 7 i I/ FAR S, M 45 7
Bt RS , PPAR-y ™™ /N BUA 35 43 Xot o 44 = 384 Jin 1)
VERH 3 ST 15 28 2 24 1 22 3k IR A A4S I B 22 34 455
PRI~ R AR 0 5 VR H

SMAE R AR BT EEAR B R
B IR M ECEE, I BT RESMH T PPAR-y
(TG A 5%, T R RE R B o T i B 0 A o4, X —
IR EBR BT ERIAYT IR MR VE A 5 B
X, MiASZE % PPAR-y % — 2 5K L HAE
HIHLH IR AR A B EEZ IR R . AREHERT
A AR BR A5 PPAR-y T P 1 i ) R T2 R BIL ) g
Wb RARISE
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