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O E BW R AH TR AR RR B K RS R E LA M B A (IR) 694 A B T e dud) . 3k AR SD K R k47
[RFAE JF AL AR ALZE At AL Fe TR & 7 KA B4, iR E a4, 48510 R, AH-TFREDS T A
B4k 5514 F 800,400,200 mg/kg 4T KA AEE i, TP IE 20 K K26 T 2.7 me/kg A7) BRI , 5 & 40 e 5 A 40 K H,
LT EFRBRAERER FAREE 1R, EL4R, WERA ARSI Z AR B F IR IEAR[ =B H 0 (TG) | & 2 B 8%
(TC) A& i % & 2 B 82 (LDL-C) . % % JE g % & = B] 82 (HDL-C) /K -F ; 5 B B 8% %, B I sk M) & 5F i AL d ik S M & &
(FINS) e £ F 4470 45 2 (IRT) B B R840 (ISD) s il ad SR R F P UL LT AL 20 0R 2 5 s il id ak iR -5 X (PAS) #: &
RV AT 28 R0 R FCE L, JF T A 3 & @ AR 5 KA Western blot 546 2 28 42 b B ALy B 38 754K 50 7E % /K y(PPARY) 4 B
F kB(NF-kB) BB AR 3 2 10 & 388 (p-AMPK) & & R ik, R 55940 BAMKR 4. 52 S ANLNR &L
fn% % TC. TG .LDL-C ,FINS 7K F= IRI B %7 & (P<<0.05) ,ISI 2 # 44K (P<<0.05) ; I vt 25 #4988 R 540, FF 2 i $ A 55
X, LA HF % 0 il fe g b = 0 45 )R PAS 3 & @ A2 B ) (P<<0.05) ; PPARYy .p-AMPK % & % ik /K -F 2 2 BAK(P<<0.05) ,
NF-kB % & & ik K-F B F I3 (P<0.05), HARILE, AHFREDH A ZAKSMHAVRE AL RET BB R AL
WL RAFEE L L AR AR B 3 4 (P<0.05), 518 ATk T 4k i8 i & PPARY/AMPK/NF-kB 15 5 i@ %, i &
IR BER K R o948 Be ARl 8L AT h sk A= IR,
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Study on the improvement effects and mechanism of Phyllanthus emblica water extracts on insulin
resistance and lipid metabolism disorder in diabetic model rats

ZHONG Shaojin"*, HAN Shanying’, HE Xiaoai’, HUANG Yuchang®’ (1. Dept. of Pharmacy, Shanghai Sixth
People’s Hospital-Haikou Orthopaedic and Diabetes Hospital, Haikou 570000, China;2. Dept. of Pharmacy, the
Affiliated Haikou Hospital of Xiangya School of Medicine, Central South University, Haikou 570208, China;
3. Hainan Institute of Pharmacy, Haikou 570311, China)

ABSTRACT OBJECTIVE To investigate the improvement effects and possible mechanism of Phyllanthus emblica water extracts
on lipid metabolism disorder and insulin resistance (IR) in diabetic model rats. METHODS IR model of male SD rats was
established and randomly divided into model group, positive control group, P. emblica water extracts high-dose, medium-dose and
low-dose groups, and another blank group was set up, with 10 rats in each group. P. emblica water extracts high-dose, medium-
dose and low-dose groups were given P. emblica water extract diluent at the doses of 800, 400 and 200 mg/kg respectively;
positive control group was given pioglitazone solution 2.7 mg/kg; blank group and model group were given the same volume of
normal saline, by intragastrical administration, once a day, for consecutive 4 weeks. The general state of rats was observed, and
the body mass and the levels of serum lipid metabolism indexes [triacylglycerol (TG) , total cholesterol (TC) , low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C)] were measured; fasting insulin of serum (FINS),
insulin resistance index (IRI) and insulin sensitivity index (ISI) were measured and calculated by enzyme-linked immunosorbent
assay (ELISA). The pathological morphology of liver tissue was observed by hematoxylin-eosin staining; the expression of

glycogen in the liver was observed by periodic acid-Schiff staining, and the staining area was calculated; the protein expressions of

peroxisome proliferator-activated receptor y (PPAR<y), nuclear
factor kB(NF-kB) and AMP-activated protein kinase (AMPK)

AEETR RE B A LR H (No.ZDYF2020171)
* E—EE B TAEDZI, W1, BF5E 5 2547, E-mail:

439238735@qq.com were detected by Western blot. RESULTS Compared with
# BEMEE A EATZ5 00 BFSE 7 m . 25 32 . G - 0898- blank group, the rats in the model group had obvious
68603845, E-mail:1339566230@qq.com symptoms of polydipsia, polyphagia and polyuria, and the
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serum levels of TC, TG, LDL-C, FINS and IRI were significantly increased (P<<0.05), while ISI was significantly reduced (P<
0.05) ; the structure of hepatic lobule was obviously disordered, the liver cells were deformed and enlarged, and there were many
lipid deposits and fat vacuoles; PAS staining area of glycogen was significantly reduced (P<<0.05) ; the protein expression levels of
PPARYy and p-AMPK were significantly decreased (P<<0.05) , while the protein expression level of NF-kB was significantly
increased (P<<0.05). Compared with model group, the mental state of rats, liver histopathological morphology and glycogen
expression were improved significantly in P. emblica water extracts high-dose and medium-dose groups; the levels of the above
indicators were significantly reversed (P<<0.05). CONCLUSIONS P emblica water extracts may improve glucose and lipid
metabolism disorders, liver function and IR in IR model rats, and regulate IR by activating the PPARYy/AMPK/NF-«kB signaling
pathway.

KEYWORDS Phyllanthus emblica water extracts; diabetes; lipid metabolism; insulin resistance; peroxisome proliferator-

activated receptor vy; nuclear factor kB; phosphorylated-adenosine monophosphate

Jig5 12 Z HLHE (insulin resistance , IR ) 2 5 3UBE PR IG A&
WAz OALE Z —" BRIPFSEAN IR B9 % A4 5 HE
FOERE AR 578 B8 SRE SN K A DG, 8 4o 38 5 JHF e
BERE AR s IR S M R 10T A 2T B, %Ak
Wy A B AT TS 52 1K y (peroxidase proliferator-activated
receptor vy, PPARy) FE A T AR L, W Id T 5
2 O R W Ak 2 O (AMP-activated protein
kinase, AMPK) I H A A= iR AL , B 1M F 8 HL R 45
B4 F#% HF kB (nuclear factor kB, NF-kB) 3% ,
o BT 25T 240 L e S R A2 Al R v ) 8 A RE SRR
N BEAR SR A I SO, PR S WERR AP . AR A Ll
SEH RN RO BB BRI L, A A
PPARy/AMPK/NF-«B 5 =i % 5 #5505 IR 8 IR
GAEE—E IR,

R PR R TR0, 2 R T 2R
JERL A% H F Phyllanthus emblica L. {11 BEGR 52
o2 20 B AR EZRE R . SR
SEUESE, B GTE i | F3 o <5 22 d 4R Y, 2B
IR FH AT 38 0 A B i | M AR i A D, B s
NEREARAS TS 1™, H E N 2= 3 R H PRI v L
A BB PRI AL /N B KOF 5, 4 H P AERE IR
STV FH 2 M 52 B G, PRA LR 0 25 BEAL 1k
S RGE IR ARSI IR ST, A H T BERE Y T 2 Ak
I3 o= TE A ik ov- ) 2 Y Tl 2 IO TS 00 St RO e P 41 )
TEPE, W Y — 2 A R s A S AR E T 74
By b BB IR TR A /K F-REAS 52 1 PPARy YK,
IR T ESmEY . BRAEVR R 2Eh TaH
TSR BB IO | i A R 4 H - 34 R KRR , H
REBEBL A o i — 2D B 5E, [R] s TR G5k 20 By ) A 70 ok 4
WEo AR LA H /K EE Y0 IR AR SR 730, U
FEH OISR OB B A QI 1 52 e, I A\ PPARy/AMPKY/
NF-«B {5 538 £ B 1 R AR R HAEFBLET, LU A
A HFH T HRER R ALK
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1 ##
1.1 FENES

One Touch % Ifi BE A 1 5 [ 5% 4= 2% 7] 5 BY-R320
BRIV VR B O AL B b st PR BT E oA R 7
Synergy2 %! Z Iy fig il b5 AL W [ 3% [E Bio-Tek 2 A ;
AU680 £ 4 F B A AL 3 Hr AUl 1 DL o 2 PR R 5 R 52 (o
) A PR 7] s DKB-8A B AVHE i KRG [ THg 23 52
B w7 PR 2> 7 5 7500 B SN 2O 1 PCR AU FI 56 [
ABI A 7] ; DM1000 B {2 B BE e A #815 Leica 22 7] 5 Invi-
trogen E-Gel Imager %Y £¢ Ji& i 1% {X W [ 3& & Thermo
Fisher Scientific A ]

12 FEHRSEHF

AH T OF AP, T 2021 4E 10 H R4, WA
25 RIEFE T v AR B B AT 2500 58 S KR T R R
Y4 H F P emblica L. 0115 R 52) 5 85 Bf A v 2
(streptozotocin, STZ; 4lt 5 ST1668, & & =98%) W H 3£
[ Sigma 23 A 5 A% B R A (4165 20200601, #LA% 30 mg)
W F AT P Se AR 2R 25 A RS W 5 TR L ol (4t S
P11011, 4l 99.03% ) W A FE I ER 52 7] s Trizol 5 i
e SRR & (L5 430 0 80175112, A0185623) B [
3% [E Thermo Fisher Scientific 2\ ) ; FIr A BEEEE 60 128 W% B
A& (ELISA) pr 5 1507 & , . 4& =% H i (triacylglycerol
TG) I 72 i85 £ (L5 SP230142) | &M [H ¥ (total cho-
lesterol, TC) il 7 5% £ (L5 SP240306) 1% %% i i 25
1 JIH [5 % (low-density lipoprotein cholesterol, LDL-C )l
U & (5 SP210506 ) | 15 %% B2 5 2 11 JIFL [ B2 (high-
density lipoprotein cholesterol, HDL-C )il £ 177 & (4it=
SP251316) . %5 i Jjk & 2 (fasting serum insulin, FINS ) il
AT & (Ji5 SP160708) ¥ [ B I FE s A W RHE A
BRZY s BCA # H s R & (L5 PO012) I [ - ¥ig 38
BRAEYFEARABRAF PCREIY A T A TR (L
i) By A BR A W] 8t L& s S ¥ PPARy . NF-«B,
AMPK . #§#2 1t. AMPK (p-AMPK) .B- L8 % 11 (B-actin)
—HU A Alexa Fluor®488 bRic (i LU “F4T e [eG —HiH4Ie H

WRIEZG G 2023 4FE45 34 4545 3 1)



ZEE Abcam A .
1.3 3

SPF 4 4dt 5 SD K L 80 H, MM, 2 12 Jil il , (4 B i
(238.56 +17.17) g, IR 2 ik 3o T Ee 41t , S5 54
fif R AT IE 5o SYXK (310)2021-0009, K FUAA 77 T
Ji 20~26 °C FHAGSE (55 + 15) %IRRT L et
SO, F TR UOK B, ¥4 1R LA AR I N i
I%, AT IR SRS . ARHIFIE 28 P RS A P 2 B B
U B B 2B ) B 2 A B D3 2 W AT (R A 1
4 2020- (1257 )-252,
2 FHik
2.1 HEFKEVHNHESARHTE

BUBr et -, IS K TG UE , 4%, LIRIA 10 %
i (mL/g) B ZE 18K 1290 0.5 h, FERT A 2 K Bk 1 h, 2
VEPEIU , A 91 2 WUE L, Il He vk 46 222 100 mL AR fin
AT i 4% B EE, mBaiibt IR 50 Ja P g
TN 3FREIARFAY 95% LW /B 24 h )5, 2 08, B g
T, W4 ZE P AR X 2k 2 g/mL, PRAF A .
HILAZEBK A TR R . S5 SCHR19), B H A
i (3~9 @) B K EA 45 2555 i, >R FH 800,400, 200
mg/kg 3N FIHELA 2, 43 A Y T O R AR 44 25 7 e 1
3.1.5.0.75 5 AFRGR i ; 27 SCHR[10], H HA% 27 i 7 1
NGB 5 R R R 45 24700 8 (2.7 mg/kg) o4& HEK R
5 mL/kg AT THE R .
2.2 N EES5AY

14 80 H SD A Fildde HR A T e E A TR ML 434, o 10
Hogas HA, 25 T ARl b 55 Hoay 70 HARHE 2% 3¢
FR 11T 7 TRBEARY < O L vo W v M e i S R 7 4 3]
J&  BERTAS R 12 h, Zs JERR AR T, T4 T SRk
S STZ (514 0.1 mol/L A7 15 IR - Fy 162 R A 22 v ik )
4 35 mg/kg. 3 d i 28 HS M A I H: A I o
(fasting plasma glucose, FPG) /K ¥ , ] 15 FPG /K - >
16.7 mmol/L FF4#£2 5 /0 10 d WA Wit sl 3l . XA
62 H R BRI BT , BUE AR A D) i K B 50 H AL/
FERUZ | BHAE X B2 A ok B2 s rh AR
T4 10 Ko RHF K45 50 41K B4 T AR vk
FE A B T /K BEYIFE R, B X BRZH R B2 7 B o
4 IHAS 510 IRV L 25 1A 2H AR 20 R U 43 3 SRR Y
AR . A KB HE S 1R ELR4 )M,
2.3 KEBR—MREUNERERENE

T T LR I KT b J5 1 B — JE AR il sk K
SRR MRS (B OB RE B JOK IR S AR o o
ARG . PRI AT, KRG ES B R 2058 f
12 h fHAEEK
24 FRARE

R B G 2K, LA 2% I H 2B O R R

PEZG G 2023445 34 445 3

HEAT NS TR SRR IVE IS L 2808 s BRI, LA 3 000 r/min
B0 10 min, B E I WRATE T —80 °CA4F T, 45 FH . Bl
S B R BRAR BT | s BCH 2 238 e, LA/ BRER K Uk
ZW,Z 58T WA TR 230 min, B S SR AF
T —80 CHMT,&H. AHIFALEERE, 4% £
R WEE E AP 24 h, T IFH A IR AR R -JHLL(HE )
£, Foad iz -=5 R (periodic acid-Schiff, PAS) %4,
2.5  MiERERIFEIR N

H“2.47 500 M8 &, 5 R R e S5 AR R & T
VEWR FE 43R 2T, 37 °CHER 5~ 10 min, JH AR {047
SE o R A8 7 W AR T Tl 1 AU 1 37 P TG K, G
R 510 nm s SR B2 A M5 o TC K, Al £ 4y
510 nm ; >R FH B A 1M 3 1 LDL-C \HDL-C /K-, K5
M KA 546 nm.,
2.6 MiEREBERBEEERQUREITE

BCU2.47 0T I35 15 i, H LM UR IS R FH ELISA %
D5 I FINS ZKF-, A 385 IR 7 &5 Ud PR B A 745
I3 5 R HEPT 8 %4 (insulin resistance index, IRT) M
JiR 5% 2 AURE S #U (insulin sensitivity index, ISI) , IRI=
FBG X FINS/22.5,ISI=1/(FBG X FINS) , H: 1 ISI 4k 1E
Ao VI [ SRR BOh S A 2
2.7 FrALRRERESNE

K P HE e (b4 4% . A b) - 2,473
25 [ 5 b BRI, AT R S L) L Y R
4 wmo RIS YIRS S TS A 2R
A0 PR 5~ 10 min, FEEF BN ARG , 45 A 100%.90%
80% . 70% Z. 43 AL FEZ 2 min, 22 5 1K Pk 2 2%, fi%
J5 AZEIB K AL 38 2 min, HE Y2 (OIFF « 95K 2 YL i e (0
55, 1% k- LB WA 30 s, K wP e 2 iR 1 (29 5
min) s PRI YLD 5 s, FFE 80% ,90% . 100% £ BEAHE
K G B A 2R g WAL 2y 5 min, 35f[A] .
VMR 2 AR, DA 0 S5 B A w A
) S k8 8 R VA W RS NP o o = AT Gl
WRZE T 2H 2 s BEE 2SR AL A IR
2.8 FHALHERRIEER NI

K JH PAS YL o i EAT LSS o 2.7 350 b 5 1Y
WAL e, LLZE MK gk 1~2 min J5 , 1 0.5% i AR
i S AL AR FE 10 min, ZZ 087K FR Pk 3R, IR E A5
min; & T2 JARX5 P B AL FE 15 min, 283K e 3K,
FRZY 5 min; P AR K E YL 2 min, 19% Eh1R- L BER ML
30 s, PR 2R W (295 min) , T8 F AR RE VR
BN EF AR PRE “2.77 30N . Beda , 48 0 R AR I
M8 )5 , ] Image-Pro Plus 6.0 {443 B -2 40 b st e £
TR (LME R STT) o HFALEUNE R ZE PAS Y 5241 0,
T RUEE R, $12 70 W T2 P A % b 5
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2.9 BFAZH PPARy NF-kB X p-AMPK & B KA

K H Western blot iE#EATAGIN o BL“2.47 300N JH2H 2
i BRI AN LS, T 2~8 °CAF LA 12 000
r/min 2.0 12 min, WHR 25, il BCA & @ =ik
FR G S . PHBCGE 1 30 g, ATBERR FLUK (OF
U 80 VHLYK , FREE A2 N 120 V, HL & H &R A
IYES) 22220 mA BN 2 h, Z IS HERS AR LT 4E
fitg B L, L) 5% Ji i 28 0% 2 3 B P AR B 2 b, 23 S A
PPARy NF-kB.AMPK .p-AMPK B-actin—#{( 2 B-actin
i B 5 000 £, HoAth—PUAHBE 1 000 F5) , T4 °CEH i
T35 2 KL =2 H LU H e b PR AR VA W T 1k 10 miin,
EE 3, FIMA IgG Pt (FkE2 0004%5) , iR FEE
Lh; FRRE R ERTE VIR, 4 ECL Ak~ &0t i
AFR, AT AR I HLUK R G MBS , L PPARy \NF-kB
55 NS B-actin 547 IR A Y LU AE 27~ 3% 2 PR (18634
JKF-, LA p-AMPK 5 AMPK 455 JK J8 4/ 14 U AR 2275 p-
AMPK £ F 19 357K -
2.10 SZitFEHE

K FH SPSS 25.0 B A AT B4 23 B o 1k BEORL
X s N, Z A BEE R B R O 2 08T, i —
AP LR LSD- K . K 307K i =005,
3 #£R
3.1 FHFKEDIHKR—REREREN I

BB E, S AREN— RS R 25
25 K BIG R I3 KA RAF IR A B AT
NI H A PR B AR A B, A T i R (348.70 £ 18.22)
go T2 FAL g IR R UG sl /b, RS iR, &2
W2 ZRMEW T R ERRETCEE, BB
G RRIR S 25 IR T [(264.54 +13.61) g] i 3 BRI
(P<<0.05), SEIAVA LLE, A H oKD Rl i 4k
BROPR A B i B A, v 38 e 2 R BRUIR SRS TR =z, I ) 2
AR BRRE LT TEE 2 HFok ) m  h iR R
TR [(292.07 + 14.28) . (283.07 + 14.45) g ¥ W& T
(P<<0.05), iR SR A B4 T [ (268.66 + 14.21) g]#fl
PRI 25 F G TR X (P>0.05)
3.2 FwHEFKEYIXRMEERSERRZ D

525 U A, BB R RLILTE H TC . TG\ LDL-C
IR 3 T (P<<0.05) 5 SR g, Ay k2
W PR e A R P A 2K Rl ¥ P TC . TG . LDL-
CKV- B ERRAN(P<0.05), Z5RIFE 1,
3.3 RHTFKEWIT KR IR

5525 LA PR, AU 20 K BRI I H FINS 7K F-F1 IRI
TR (P<<0.05) , ISI i I (P<<0.05) 5 S A 2]
FOAE, A K B s b 7 e 2 B B ke R A R it
15 1 FINS 7K F-F1IRT i 35 I (P<<0.05) , ISL i 3 T
(P<<0.05), #EHRUWE2,

£330 - China Pharmacy 2023 Vol. 34 No. 3

*£1 &AKRMFESTC. TG .HDL-C.LDL-C 7k Lk
B (x+s,n=10,mmol/L)

it TC 16 HDL-C LDL-C
SAA 118024 0.62£0.10 088+0.15 0.65+0.08
igitk| 3172060 1764023 083£0.16 1244021
RN e 2241041° 126£0.17 093£0.17 095£0.19
AHFKRYIEAEE 2312040 1.19£0.15° 090+0.17 0924017
ARFKITARA 2571050 149£0.23° 0.89+0.15 104£0.19°
AHPRIIAES 3161063 1802031 086+0.16 1214022
F 13127 45068 0458 1453
P <0001 <0.001 0806 <0001

a: S A B, P<0.05;b: SR K, P<0.05
K2 KAKXRIMEDFINS/KFEFIRIISIEEE (x + 5,

n=10)

45 FINS/(mUIL) IRI 181
SAA 1614167 4084051 —451£0.13
| 088183 1897+221° —6.05£0.11°
TR e 19244172 12.85+120° —566%0.09
AN iR S 2026+171° 13164128 —569£0.10°
ATk PR 2087176 14475141 —-570£009
RHFKEDIH A NHBE1K0 18.06£2.10 —6.11£0.14
F 19573 115.681 266,052

P <0001 <0001 <0001

a: 525 AL 4R, P<0.05;b: SHRIZ L, P<<0.05

34 FREFKRUIARFELRERSH RN

A SE NN AN g OV SR N0k E R WITR
FEASIEHR , RN FICER ; 525 140 LU, AR 20 R BRUTF
NIRRT S LR R ZE L, A 22 AT i K HES 2R
AL, HAVFZ 08 BriiR AR s 25 16 s SR i, R
TR Ay 7R 2 A A X R K BRI 25 4
SITEIMALRE | A BIEAS R/ INEATE R, B BT XS
B A B S R W A 0, AEL A K R AR 2
REFFHLURIIE SRR S, 458 WK 1,

C. XS B2

D. A H KRR B A H PR A FAYH PRI R4
R TS MR LR AR 2 1
Bl FEXBRFEALREBEAVEZEME(HESL®,
x400)

35 HHEHFKEWIARFARERRENIT

25 VAR R 2L ol R T 20 B T, e 385 |
B YA AR 0.384 £ 0.010, 523 P4 oA, A
YK U2 2 U8 IR 38 2 R AIC D e £ B G /0
HEARYE) A, a] W & BR T, Y (o 1m £1(0.192 +

FREZ 5 2023 4F5 34 445 310



0.005) i /N (P<<0.05) . SARAILH HLAR , 45 H Tk $2
Wi ) e 2 R B BR A K U AL 2 o R ek
TN, el 2, A AEXT IS N EBAE T B B 5 D
Y (7 1 X (43 591 R 0.306 £ 0.008,0.268 +0.011,0.299 +
0.007) & F AN (P<0.05) , HAYH /KW &  h il
20 1 D e e T RR L AR 22 S et e X (P<
0.05) 5 TMi A% H 7K B I 12k 2E W B R AR AN i, e
1 £2.(0.206 £ 0.005) AH 4 T84 20 22 S5 TE e 12 0 L
(P>0.05), &53RILIE 2,

A HA C. BHEX B2

DA H TR ARAL B ACH TR AL FACH TR G e
Y < 5 Sk T4 A

B2 &BEKXRIFAAPHERRIEBHE(PASHE,*400)
3.6 HHEFKEYXKRFHELH PPARY NF-kB K
p-AMPK EBRIEHI MM

523 A d e, B2 KRR 41 21 PPARY Al p-
AMPK # [ 3 ik 7K1 ik F F#AIK (P<<0.05) ,NF-«B 5
TR B T (P<<0.05) s SHERIZH Ho i, A H 1ok
W R 2 R A R ZH K R4 20 7 PPAR Yy Al
p-AMPK £ 1 3R 7KF- ik 3 75 (P<<0.05) ,NF-xB 2
FERIK B E AR (P<<0.05) . 45H LA 3 %3,

PPARYy 53 kDa

NF-«kB 65 kDa

p-AMPK 63 kDa

B-actin 42 kDa
A B C D E F

AAH TR B A H T A B s C o A H 80 4L D
25 (1415 B BUBAL; F : X IR 4L
B3 &AARIFHALAS PPARy NF-kB X p-AMPK &

BRIERKE

4 it
4.1 IREBKRERITA

R R R R W e iR B S B 2 BRUWE IR I IR Y K
A e TR S X AT R RE T ARG, FUAR
IKP23 B Ao T B /KA S T ARG, i 2o
SE i TR 1 iRl PO AR TR 7 DL A T A 5 3k
ARSI PR R 2 R B Bl Sl D A AR, 220K
ZE ZIRALIE KRBT, I T =2
—/D 7B PR LR o R B AR RN KRRl i TC

PEZG G 2023445 34 445 3

x3 KAKRAITHEAL B PPARy NF-B E p-AMPK
BEARIEKELRE (x£s,n=10)

Eibil PPARYy/B-actin NF-kB/B-actin p-AMPK/AMPK
A4 0.89+0.14 048+0.09 090+0.15
sl 0314006 091£0.13* 036£0.06°
ileatptel 071£0.11° 0.64£0.11° 0.74£0.11°
AR 066£0.11° 066£0.12° 071£0.10°
AHFKEPA R 061£0.10° 070£0.11° 059£0.10°
AHFRRIER A 0332005 086+0.12 0394007

F 51516 19.944 44,054

» <0001 <0001 <0001

a: 525 AL, P<0.05;b: SHRIA R, P<0.05

TG M LDL-C /K- {3 T imr , B FO R B Ass b o 5
I L35 H FINS ZKSF- 1IR3 T, ISTAR 5 FFAIC, $27m
LT IR BIG o BERIZH KBRS 254 B e s 2R AL
a2 & AETE bR HEFZEEL , A VFZ AR TR
P23 00 5 A 2 rbobt [ €0 T AR 25080 N . X U AR
F5E i P e A e PR AR B 5 O /IR i STZ T 55 1Y i A
Ik se A 2 RS PR SRR SO Hh 8L T S Y IR,
PR L
4.2 HHEHFKREWIIRFER AR IR WBEER

RHFEAFENZHEE 2 B2 L
=0 S A 24 FH L3, 24 P {8 A2 e 1
S BREEERIT S A, AR s oK B T
% IR R 4 A 2R 6 R SR PE I F o ER
AR LR 1 155 2 Fh AR AT DX A 700 S AR gk
FEVE AR FH™, - EL R o el S A N TR
P v b PR EE T TR A AR AR A R T E RS RS, K
FEPEAR 1 Z2 BEAE AR S AT B S 410 ) o= 7 26 1 T TG D -
VE M BETE R, HAREI AR, AR, R FK
YT SR 25 UG A TR PR AR R
A TR AL K BURS MO S I B i, =2 — /D7 B4
I S 8%, 1T P TC . TG B LDL-C /K-, DA K& FINS 7K
SR IRT 12 8 25 BTG, IST I 25 Th iy 5 S /N 5 A 51 o
THLEE | A MRS R/NEEA TE 5, B Bt URRAE X 4%
b H B B IR A 0, JF 4 20 PAS Y o T B 2 4
I X UEBH A H /KSR 81— ) i I REOR A 4
KIERENR GE IR ER . 5340, AR T A R HF
IKEE , 54 H G RN FH 7K B RORR O, 3X 1T e 2
Ik R F R A% 7K RE T A s 1) JgL A
4.3 HEFKEYIT IREE KR PPARYAMPK/NF-«B
ESERMATIEAR

JE Wi B2 A 25 LA B A R C R % V). R
[0 LR Ty R BRI, 222 4 i P 368 o 1 A e e 4
AENG T AL BRI A7 L 76 TR Y 4 Jr v A 45 50 it
YEF™, PPARy A% AZ AR G WL 51 , A e A 05 A
S, FEERIR TR I 2, Holh i Rk n] 4R A5 107
ALY LE Ak FE R AR AR S OE R B R A
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ERAEI 2 N AR | AU B JEAE v Y
FEP N, S AEE VIR OB PR S AR O OC R
DI". PPARy P HEME R AU PT REAA AL LU Jrm™: (1)
AL AL, R S IR A B e s A O
BEDR A0 5% o (2) PPARy BT PE 5 IR D7 & i S AEAH G,
AACAT S AR BUE A, 38 REZEHF AR | RS . (3)7E
P F0/E AR, PPARY 38 43 F 5 i B A7 Y, ik
AL 7 B9 AMPK, i fif 22 Rt S8 AL 2 s 14 i , kT
A bR 2 1 A HnEE LS 1k L IR Al S il AR

AMPK 5 0 Bl R A5 B A B 98 39 1 T, R

AMPK B2 105 5 [ E 1Y p-AMPK 5 [ kK F FilL, B

Bz A AT REAE 3 IR [R] I, SR Ak AT 52 A8 7R p-

AMPK 5 FIRIAK T FIRJS , BRAEHI I N (R 540 1

NF-kB 1YZRIE , il BUPR 2 T 4 it S A A 4t A

ARSI SV, TR — 2B 45 TR™

ABFFE T, SARIZE LA, A H TR i i

2R BHE B 45U T 4121 PPARy Hil p-AMPK 25 3

ROKAF 2 2 THE  NF-kB 25 1 R 350KF 8 2 BT, #27

HRBEIE i PPARY/AMPK/NF-kB {5 58 4 7 IR F5HY

R BN BT A, HE T 2 IR . BRAE 40 K -5

LR H R R TR W] E 3l PPARY mRNA

(2235 , BEAIK NF-kB mRNA F)36 M, #0HI IS 20515 & 1)

SRESNS, TASHIFSE T IR K B ALIESS , 2 H 7k

W78 ] LLIE T PPARY/AMPK/NF-kB {5 5 5%, [i#

PPARy & 1 19 2 3k , 18 19 I8 105 AR A3 , 2 40 T 7 19

AMPK B2 1t K p-AMPK., 3 — LA i T i 5 553+

NF-kB 15, il S8 S NI 24 B A

g BRI b e AR AT KSR Y AT R I

1 PPARY/AMPK/NF-kB 15 518 [t , e HAs A i 25

JFDIREFIIR (5 AR R o ARTTT , A H T /KA P i 1

I LAEERIT 2 Wy A5 2 ) BT, ARBF ST AR R KA ) ik

17 FEAG PO S IR AW A R Z AL, TRt R
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