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[HZE] BW:WEARRITCROBREERY (PGFEAE ) X IE K B R 8 R HRHT (IR) K BUEE A i 4% | 1 A8 09+ A
AT, VA L3 I 1 BE MR RO 2 PR P o 7 3% « o o D A MR T o e R A2 A 3R (STZ) 2 WK ip (30 mg-kg ") 457 JB 19 AR
KR, 4 5ILL PGFEAE 100,200, 300 mg-kg ™' ig FHi 4 Ji /5 , K25 16 1 4% (FBG) (25 i 1 1% K F (FINS) | Jjk & UK
T8 2 (1ST) (L35 3 B BRI R (FFA) 3R & H ol = BR (TG) Wk, &R 5IEWAMILIL, #LAIH FBG,FINS, FFA, TG /K- & 3 |
b, B ZE (INS) KFE-TFRE(P<0.05,P<0.01) ;354 4 )5, IF % 4 588 4H K B FBG, FINS, TG 43 %]} 5.94,30.71,0. 57
mmol-L~";13.05,42.36,1. 62 mmol-L ™' ;25245 4 JH J5 , 5# B A0 b, PGFEAE 4% 5] 42t 28 ¥ m] A7 20 W6 A1 i &% 4R B K BB
FBG,FINS,FFA TG 7K F, ff [ & 2 HLHT K A B INS 7K P F i (P <0.05,P <0.01) , £5if : PGFEAE 1 4 R0 835 B & 3 HiK 4t
K BRMBE | 1 B =5 bR, O T R R B A | i i S T IR .
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[ Abstract | Objective: To observe the intervention effect of ethyl acetate extract of Punica granatum
fruit (PGFEAE) on blood glucose and blood lipid in rats with insulin resistance (IR) and normal rats, and
evaluate its pharmacological effects on improving insulin resistance. Method; High-sugar and high-fat diet plus
intraperitoneal injection of streptozocin ( STZ) twice (30 mg +kg™') to establish rat models of insulin resistance.
After 4 weeks of ig administering 100, 200, 300 mg -kg ' PGFEAE respectively, fasting blood glucose (FBG),
fasting insulin ( FINS ), insulin sensitivity index (ISI), serum free fatty acid ( FFA ) concentration, and
triglyceride (TG) concentration were measured. Result; Compared with the normal group, FBG, FINS, FFA,
and TG levels were significantly higher and ISI level was lower in model group (P <0.05, P <0.01), after 4 weeks
of modeling, FBG, FINS, and TG levels were 5.94, 30.71, 0.57 mmol -L~". 13.05, 42.36, 1.62 mmol L'
respectively in normal group and model group. After 4 weeks of treatment, various dose groups of PGFEAE can
effectively reduce FBG, FINS, FFA, and TG levels and increase ISI level in rats with insulin resistance compared
with the model group (P <0.05, P <0.01). Conclusion; PGFEAE can effectively improve the symptoms of high

blood glucose and blood lipid in rats with insulin resistance.
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AR AR —kw h 5 2wk iz stz H
Tl PR , A1 A AE 22 1 B Bl 3E B X 2 BOE PR 5 K R
WA THAER o SR AR S S04 — A ek
BHEMRR TSR S5iE M. iR LI, A8
RELCTR ORI (PCFEAE) X i & 2 A A2 K
T T B Mg SR SE I F-a (INF-a ) H38 T (% 3T3L1 fif
A W7 40 B 56 5 A B A T IR ik AR ST R
PGFEAE Sy B 5% 4F ¢, W 4% FL X % 0k 14 18 38 15 Ik
5 R AP BB HOBE AR £ 1 5 )
1w
1.1 2% AW Punica granatum W H =5 H ,
2 2 1 B S BE 2 PR 2 T R LA S o A R
AR A R AR
L2 20 Wi gfd B afE: SD KR, /K 5 (200 +
20) g, 120 H, B0 o BE 25 K 2E S0 80 s g opos 42
fE, A H8IE S SCXK (J1])2008-0024
1.3 {4 SP-756 RS A0 UL 4 6 BEAL (11
FEREAL #E A FR A ) ) , DNM-9602G 7 fifg 7 A% ( It 5% 3%
B BT F AR A B2 A ), = el R A i B R 4K
(K =ik AL B AR By A PR F)) , TDA # iR
FEAL K (b 5t A B B FAL AR T ), TGL-16B
REXE 0N ( B2 B 24T ), PT124S #Y
B R (MR B R 2 A A R A F]) o
SR ML A8 (T A R B T 28 M A PR A, bR LR
U0 TR G AN (UL 25 06 1] vl AR DL R 4S8 i 3 A B 2
Ao
L4 {5 K&zl B2 2 6 51 il (rosiglitazone
Adamas-beta 2 7] , 4t = PO8788RT) , A Bl £h /K ( 5 M|
K25k A B2 k5 H13082809 ) , JiF 4 14 5
WORHET AW # w1 25 ), it 5 200902C4) ,75%
T (R Iy 4d 0 25 ) A BR A AL 645 130810)
Hh = ER (TG) 35 & (b A b4 A= Y B 0 B
N HE] LS 136180) 3 B3 IR 1 B2 (FFA) 57 & (7
R Y T AR ST T, iS5 20131024 ) | J5E 5 2
I B P28 W B 35 ( ELISA) 3 7 & (b Vg i A= ) B
BA R LS 13060)

2 Hik

2.1 PGFEAE py#l4 &5 4 K 80 kg M T & 18
kg, TR CBRIZ ML 1R 5 0, I A AR B 3 W, )R
4% PGFEAE 3£ 270 g,

2.2 RS OSD KRE, 120 2,256 18 ~22 °C Vi B

ethyl acetate extract of Punica granatum fruit; insulin resistance; fasting glucose;

50% ~60% ,BHIEJEH] 12/12 h, {H & oK. 4
TGRS BROK A E Y 53% B8 1T 5% B E
23% ) &N PER SR 1A, A R koK. BEHL A
B12 HRRAERIER A K 12 HRRIAHA (R
L T 1 AR 2 A R ) IS TRl B 25 T A2 K R
WORSE O TR HY) ) , 45 T 38 38 b e 1)k,
AR BRI T m ek (R R R I A B3R 2% ,
FIBE 10% 5% 15% ) IR 3R 4 JAJ5 45138 ~ 10 h,
TR R UK AR AR 3,4 L 43 2 IR ap B R TR
£ (STZ,30 mg-kg "™ ,7AF 0.1 mol-L~' pH 4. 4 #j
G R ) o IEH A R IE A 2idl It 24 HOK
AT 2 % ip %k 0.1 mol- L™, pH 4. 4 F Rk R 22
Wo TEEE 48,58 2k STZ 45 , 3% 72 h, il ifi
B COHGTA RAEE 8 ~10 h) . LI FBGfH=11.1
mmol - L™ Sy [ 5 APk RSB R . AR 4 im0
BEAEF- 35041, 1 d J5 ik ik A E RS2 8,
2.3 rH MY IR RBE R 60 H A
SR 12 H BRI (8 = 280K ig) A R S
LR RS ICY) (PGFEAE) K . v (& M & 41, 45 T
PGFEAE 100,200,300 mg-kg ' ig, B 25 % #% 51| fifl
41 (ROG) 4T ROG 3 mg-kg " ig; LA I 60 H K RUEF
SROh T BRARVRL s IE R AL 45 T Ak K SERE A RL , IE R
WP 45T PGFEAE 200 mg-kg ™' igo JAIF A
Hy4 S HAWRA T (T STZ 5 5 B K R
FET BRI AIBET- 4 B2 48T 2 X, PGFEAE
FA AT 1 H R AT 2 H R 4 A
T3 H) R &u g 8 Higstit.
2.4 RS FR (FINS) &, B 5 R 60845 5L
(ISD) 155, 28 LM (FBG) KB i =" F 442
B, 255 2,4 A, S A RREEEAEEK 12 h R A
AR RS bk A BBCIL , 43 5 1% o ELISA 35 2 FINS,
JEit B R B R O HE 2L IS = In [ 1/ FINS -
FBG) 17 o 405 T e Wi, da b 4 JH 4 2555 2,4 JA
EREAEEIK 12 h, 2R FH R BUR AR BRI , R ot A SRS T
FBG ., LA 5 ZHRHUAR R 41 K BLUAY 23 16 1t i A R
S, 1T 8 3 i ¥ K% 10 B 2% (blood glucose lowering
rate, GLR)

GLR = (A7 2 M 249 8 — % 3 00 4L 4 46 ) /A6 70 28

1M A ¥ (B
2.5 TG,FFA Kgill 4% 2.4 43 B0 % o 4 5 e
TG, FFA , # 4E 20 B8 43 7 #ic B3 500 & 50 W1 5 47
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TG LG 25T AR 2555 2 JA 50 4 JA Al 1 (3t 52800 #r, P <0. 05 A2 R A G238 3.

3K FFA A 2555 4 R AN 1 U, 3 #R

2.6 ki 2 J8 WD rEALAT A 2,4 S8 425 3.1 X IR BRI RL FINS JKOF-FIST 52 m i B
2,4 J,FE 1RSI AR K AR, BRIE 48, FERH KR FINS BRIEH HA R E TR (P <
R HRBICTHEO 0.01) IS IE % 41 B H B (P <0.01) , S
2.7 HEiteedrik CRAISPSS 16.0 HEAT SR A AHAHILZ: PGFEAE 178 4 J& )5, K Bl FINS A4 Jir [
OSBRI Ll 2 £ s Ron AL IWECR RN R & ISTAFTTR&E (P <0.05,P <0.01) , & 1,

#1 PGFEAE XH 5 EM AL RMEEHBIENSHEFKTOBM(v5,n=8)

Table 1 Effect of PGFEAE on insulin sensitivity index and insulin level in rats with insulin resistance (x +s,n =8)

a5 7l i WA 45252 JH 424 8
/mg kg~ FINS/mmol - L. ™" ISI FINS/mmol L~ ISI FINS/mmol -1 ™! ISI
EH - 30.7 £2.4 -5.20£0.13 30.6 +4.5 -5.13 £0.20 30.6 £4.5 -5.08 £0. 16
iE# + PGFEAE 200 31.8+1.6 -5.16 £0.07 31.5+2.3 -5.10 £0.13 32.4+1.6 -5.22+0.08
i - 42.3 +2.0" -6.19 £0.53" 43.3+1.4" -6.46 £0.07" 44.9 +1.8" -6.29 £0.50"
ROG 3 43.5 +2.0" -6.25 £0. 46" 35.7 £3.6% -5.59 0. 48 31.0 20. 6 -5.44 £0.30%
PGFEAE 100 43.2 +2.3Y -6.23 +0.40" 38.5+1.7% -5.81 £0.32% 34.7 £1.8% -5.78 £0.31%
200 42.9 +2.3" -6.29 £0. 42" 37.6 £1.5% -5.78 £0.27% 33.8 +2.4% -5.66 0. 16%
300 43.1 +2.4" -6.23 £0. 46" 35.6 £0. 6% -5.71 £0.27°% 33.0+1.8Y -5.59 £0.13%

HESIERAILE P<0.01; 5HH4 L P<0.05,VP<0.01(£3[),

3.2 xf IR Bk B FBG (1520 J B A % 1% BEAC, SEAIA M LA B ¥ 25 (P <0.05,P <
BT AR FBG 25 0w &M, &/ 4 )5,  0.01), 05 2, LIS 4 B A5 0 ds B B,
KB KR FBG B IEH 41H B 3% T (P <0.05, PGFEAE ik | | 5 77 42 41 B& =R 5 51 A 27.9%
P<0.01),% PGFEAE T Wi 4 FJ5, KR FBG 5T 34.5% ,38% ,

%*2 PGFEAE WMERBRMMARZEMMBEN I (2 £5,n=8)
Table 2 Effect of PGFEAE on fasting blood glucose in rats with insulin resistance (x +s,n =8)

& FBG/mmol-L ™!
415
/mg kg ™! R w4 R %52 [ 4
EH - 4.33£0.16 5.94 +0.63 5.51 +0. 42 5.23 +0.32
IE% + PGFEAE 200 4.19 £0.55 5.48 +0.33 5.21 0. 46 5.60 =0. 36
e - 4.29 +0. 41 13.05 +6.32% 14.87 1. 10% 13.12 +5.78%
ROG 3 4.38 +0.37 13.27 +6.03% 8.38 +4.59% 7.68 £2.30"
PGFEAE 100 4.45+0.31 12.76 5. 14" 9.19 £3.41% 9.49 +2.35
200 4.42 0. 60 13. 64 +5.25% 8.94 £2.57Y 8.63 +1.24%
300 4.35 £0.36 13.06 +5.77% 8.79 +2.39% 8. 18 +1.02%

HESIEWALEP<0.05,” P<0.01; 5HMH HEY P <0.05,YP<0.01,

3.3 PGFEAE %} % 41 KBl FFA, TG KK &5 ML, 25 E&iT¥E X,

W SIER A R K R FFA,TG B3 4 g

THE (P <0.01) ,45F PGFEAE T 4 JAJ5 ,FFA Al 5215 NI PR R R BL Y TR AR S BF
TG ¥y B E WAL, SHMAMILA BEZR (P < 50 IR KFIWT 2542 54 00 S f A R H w g
0.05,P<0.01), L33, ¥Mi4 8, SIEMAMIL, S8 h RN IR A STZ 2 W it 51 542 52 50
BRI R RMRE B PR (P <0.01), 44 F IR BIE JEARM SR LRG0 &4 R BT
PGFEAE T 4 JAJ5 , th 25 AR A5 7 B Jh, SR 5%,
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%3 PGFEAE MEBHERHI AR TG 0 FFA B (x £5,n=8)
Table 3 Effect of PGFEAE on FFA and TG in rats with insulin resistance (x +s,n=8)
H 5 TG/mmol-L ™' FFA/pmol - L~
215
/mg-kg ™' WA 4 w252 9254 4754 JH
EH - 0.57 0. 11 1.03 +0.49 1.09 +0. 36 684.97 +216.93
IE# + PGFEAE 200 0.53 0. 12 1.00 +0. 65 0.89 +0.53 678. 60 +215. 50
LR - 1.62 +0.08" 2.13 +£0.53" 2.33 +0.32" 981.78 +234. 09"
ROG 3 1.65 +0.01" 1.80 0. 42 1.46 +0.19% 883.73 = 124. 57"
PGFEAE 100 1.62 +0.04" 1.98 +0. 14 1.54 £0.56% 906. 47 +103. 93%
200 1.66 +0. 04" 1.93 0. 11 1.34 0. 69% 900. 04 + 113. 56%
300 1.64 +0.08" 1.82 +0.13 1.07 +0.42% 890.51 =101. 15%

ALY ot 245 25 4 JF R L, PGFEAE (4%
ff TR K B B8 5% 3K 7 R B, DA i i 0 3R i
BIES BT, Ak #ED PGFEAE A fi i i i 3 i
B FHCPUMT K A% X IR S BB B 3697 7 A, o b)
YERMLEIA TN — 2B TRAWIE . RS Z 3o g
PRI 5 55 AR B 0 R AP 6, b — A4~ E 2
(8 BIL 1 s 12 5 22 K L (o 1 s 400 J R i it 2 1) FFAL
FFA F1 TG J2& i AR 1R 25 B2 Bg 25 (A E 2RI, I
5 ZHCPUE R D5 A0 M Rl 2 1Y FRA BEBE 51 & g
AR %, AT LA 3 o I o g 5 Z AP, R
fifh b, AR S 86 8 13 S A WL PGFEAE X IR 5 8 A
TG K- 520, H R I L35 FFA 7K, BIF 58 AR )
PGFEAE X} IR K FUBE AL i Bg 19 5% i, iF — 25 0 H
AIRERAE AR A, B S BUR S BAPUR F 20
JEAL, A ot P AT 5 R T S 0 B R
T K A E LT IE W 4, £ & X il ik 5 18
g STZ 45 5. 55— 7 i, K 30 Ak w8 i R
A FRE 2 B0 5 AR, R A F R AN R i S 50
ZEie

% 1) 1 S O A o R IS 2 4y, g G fn I 2 2
Xof 8 5% 2R R ol TR B R AKHT, 2 IRUT IR Y
HIEAY) . RS IR A5 R L B, PR B R e 2
IR A BRUAY J  3% MU B0, X TG FFA 5 — 5
BT HER . BT & E TG il FFA P45 45
) A S 4 FROUSUICAR PH 1 24 2 BB AR,

SEHBEE IE W 4 25 41 H i & #4517 PCFEAE
it IE K BRULRE | 1 B B R . 25 PGFEAE i 1F %
BRI | I TR R4 TE Nz A R A AT R
SHOmn R BE R, Wk A RS R
PGFEAE fg i 1F % K KL wE | i j§ T K&, IR 4 I b |
I JE AR 755 B A8 2 W AT L Z2 iz S A AT A — 2 B
JERAR o H 55 — T T ok U, X A AY R A T, A

i PGFEAE J2 A1 8 S 48 O R TR = ) $2 A5
BRY 7 A A T B FE A5 T BE = A1 M B, A AT RE R A
TR AT Al A AR R, s H LA & 7
AR FEAE . SRS R R W, PGFEAE X IE W K
B4 I A O B A T PR .
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