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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

ABETRE WA EAFEL TR H (No.ZDYF2020171)
factor kB(NF-kB) and AMP-activated protein kinase (AMPK)
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439238735@qq.com were detected by Western blot. RESULTS Compared with
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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

PPARy 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 PPARY/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
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MY 4 H F P emblica L. ()T 18 F 55 ) ; 4 DR AL B £
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JE 20~26 °C AR (55 + 15) %L # RSN , et
SO RS, FRFT OK B, K28 1 R AR A 1 PR
F%, P TR LS . ASHIFSE 28 P RS KA I 2 g B
Ja U T B B A ) B 2 AR B TS D1 2 AZ AL , (R B A4
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B0 10 min, IS BAF T —80 °C4& MR, & . Hul
Jer B R BRALBE , TR BOH AT 2H 20 i, DA BRER /K vk
ZW, ZJEE T WA R AE 29 30 min, B S TR AE
T —80 °CHM T, & H . HEHBUFHLE &, Ll 4% %2
R [ 5 A0 B 24 h, T T IR DR AR R -1 (HE) ¢
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2.5 MiERERKEHERRQT

H“2.47 00T L7858 o, 8 R R e S A R 8 T
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BR“2.47 TR M09 38 i, B R R S >R ] ELISA 7
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4 wmo WS VIR ZRARTE Y45 T A ZH R R
AL PR 5~ 10 min, FRES BTG , #H5 A 100%.90% |
80% .70% T/ AL FEZ) 2 min, Z J5 15K Ve 2 B, %
Ji LAZEREK AL FE 2 min, HE YL@ IR AR R YL
55, 1% th - L EEIR WL 30 s, /K thk iR W (205
min) ; FHLYR YL 5 s, T2 80% . 90% . 100% £ A i
WK BB 2R B AN P2 5 min, B
FLH LM P T AR , A4 (0 S5 3 A 35 7E
L) kS R VA W RS NP o = R AT Gl
MR L 21 B BEFE 25 A8 AL I TR IR
2.8 BFALRHHEFERIAERNE

K FH PAS Yo ok AT A . BL“2.77 300 T B I 1Y)
FFAHZIY -, LLZEIE Kt 1~2 min J5 , FH 0.5% 1 iR
Rt A AL AL 3 10 min, ZE1H K AP PE 3 IR, IR E D5
min; B T35 50 o B AL FE 15 min, 287K ik 3 UK,
RFR 215 min; IR ZE B DL 2 min, 1% L R- LA A4
30 s, Vi AKMPPE R W (2495 min) , P I 2 BB B BRI,
BRI E AN BRI 2. 7 TR . fee , 2 WA AR I
WS , i Image-Pro Plus 6.0 £ 70 Ar A 2L o i e £,
RN (DMEZE S0 o FFA LR 2 PAS Ye R a1 (o, Ut
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2.9 FFALAF PPARY NF-«B K p-AMPK & B RiAHN

K FH Western blot 3 #EA 7RI, B “2.47 31 JF-4 41
i, WIS RIS, T 2~8 °CAAF T LA 12 000
r/min 5.0 12 min, W2, 850 BCA 8 HE i ik
G B o i, FRIBGE 1 30 g, ATBERS LUK (OF
46 80 V HLIK , FEER 1AM 2 120 V, HL 2 H & A
AYES), 2220 mA L IEAN IR 2 h, Z SRS B AYIR AT 4
it RS 1, DA 5% JBi N 28 7% 25 i 5 P AR B 2 b, 43 S A
PPARy NF-kB . AMPK .p-AMPK B-actin—3#/{( N2 B-actin
i B 5 000 15 , FoAth— A BE 1 0001%) , T4 °CFH
555 2 R UL =52 B B F oAb R Eh v VT 1k 10 min,
EE 3R, HIMA IgG P (W k2 000F%5) , =il T E
L h; FRRE R FRE VIR, 4 BECLAL: KOtk (o
AbH AT AR LUK R S MBI S, L) PPARY \NF-kB
52 B-actin 571 I PEAI LU E R IX 2 FPaR 1 1 2438
JKF, LA p-AMPK 5 AMPK 55 Ik B A1 10 U AE 22 7 p-
AMPK & [ [ 38K -
2.10 ZitFEHE

K HI SPSS 25.0 #RAF AT 73 BT o T BERE LA
x5 RN, 2 20 R LU 3R FH BRI R Oy 2540, i —
AP LR LSD-e A5 . K35 7K i =0.05,
3 H#R
3.1 HEFKEDHKXBR—MREREREHZT

HEERE, SARRY— RSB B 25
25 A K RIS IR U3 R R 4F IR R AR RS
N A SR R AR A By, A T i A (348.70 £ 18.22)
go A A A B R BRI sl RS 2R e, &
B ZIRMLH R, RERBE IO, B B
G RMCIRAS 25 IR R [(264.54 + 13.61) g] i 2 FEAIK
(P<<0.05) . SHBIRIZLLEE, S HF KW Rl gk
BURZAS B s 4, rpoi B AR BUIRAS RS I, IR i
AR BRRESILT T s 2 H ok m s 2R R
PR FR[(292.07 + 14.28) . (283.07 + 14.45) g% &I+
(P<<0.05) , M FFIFE2H K FUA TR (268.66 + 14.21) gl
PRI 22 7 RG24 L (P>0.05)
3.2 HEFKEYI KR MEERGIEIRH T

523 VA i B 2H K R 1 TC . TG .LDL-C
KPR TR (P<<0.05) s SR H A, A B ki
Wi ) e A R PR B ZH R Bl 3 H TC . TG \LDL-
C/KF- 5B AR (P<0.05), 4558 FE1L,
3.3 HEFKEHITKRIRAIZNE

5o A T, BRI ZH R BRUIML T H FINS 7K IRI
TR (P<<0.05) , IST i & PR (P<<0.05) ; S IR
FeAE, A H T K B4 e o 7 ek 2 B B ke R A K BR af
15 1 FINS 7K FIRL 2 AL (P<<0.05) , ISI iR T
(P<<0.05). ZiRWFHE2,
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Rl HAKBRMFESTC.TG . HDL-C.LDL-C 7KL
B (x+s,n=10, mmol/L)

ik C 16 HDL-C LDL-C
SR 118024 062£0.10 088+0.15 065008
fiA] 317H060° 176£023 083+0.16 1241021
PR RS 4L 22410410 126£0.17° 0931017 0.95£0.19°
REFKEIRAEE 23120410 1.19£0.15° 090£0.17 092£0.17°
REFKRTREL 25720500 1494023 0.89£0.15 L04£0.19°
RHFIEERES 316106 1.80£031 086+0.16 1212022
F 317 45.068 0458 1453
P <0.001 <0001 0.806 <0.001

a: 525 (4L, P<<0.05;b: S H#, P<<0.05
K2 KAKXBMFEDFINS/KFEFIRIISILEER (x +5,

n=10)

ik FINS/(mU/L) IRI I8t
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AP RE 2087+176 14475141 —57£009"
AR 0434180 18.06£2.10 —6.11£0.14
F 19573 115681 266,052

P <0001 <0001 <0001

a: 5 A L, P<<0.05;b: SR LA, P<<0.05
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0.005) & d/N(P<<0.05) . SEIAYA i, i H Tk iE
Wi L R B X R4 K BRI ST o i e TR
TN Y 2 A A 5 N IR B B s D
Y e, T AL (43 51K 0.306 +0.008,0.268 +0.011,0.299 +
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(P>0.05), S55ILIE 2,

TR E. A H Tk )
VE Sk TR M IR

B2 BEXRFARAPRERFRIEEHE(PASHEE,x400)
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5573 (LA A, B A 2 K BRI 4 40 PPARYy F11 p-

AMPK # 13 15 K7 1 2 AR (P<<0.05) ,NF-«B 2 1
FRIKT B E T (P<0.05) ; SR ks, AvH Tk
Sy bRl 2H K BT R ZH K B2 21 PPARy il
p-AMPK 85 135 /K - i 2 T (P<<0.05) ,NF-kB & [
FIRK- B E AR (P<0.05) . 255 L3 33,

PPARy i cus S G a5 (D,

N3 S — e S s 65 kD2

e
) —— — —— - '

A B C D E F
AAHTARRIEL B A H T bl i C A H T sl k41 D
25 AL B BURAL F - BN AR 4L
3 RAKBIFHLAH PPARy NF-kB K p-AMPK &
B Rk KE
4 iFig

4.1 IRAEEIKRIEHEITR

AT R R IR S S 2 BUOBE PR 9 A IR 1k
AL AR TR B RE AR A AR 1 R B ARG, O o
IRV 2 I AR Aok o XK Ak A5 40 R AR R, 3 3 )
FE R KT 2 T PR B TR 50 i AT A7 ikt
ARSI F R 2H R BRI 2 I e AR R R, 2K
2 ZIRMEW W R TO0E, I T =%
/T R BRI IR . R B AR 2 K Bt v b TC

HEEZG 2023455 34 B4 3

R3 BHEKXRIFHEAL B PPARY NF-kB & p-AMPK
EARIEKELE (x+5,n=10)

Eibl PPARy/B-actin
Zh4 0.89+0.14
R 031£0.06'
ilegopel 07150110
KPR EA 066+0.11°
AT 061£0.10° 070£0.11° 059£0.10°
A TR A 033£005 086£0.12 039£0.07
F 51516 19.944 44,054
» <001 <0001 <0001

a: 5% (1L HAE, P<0.05;b: SHRLL A, P<0.05

TG M LDL-C /K- Ty, s HAR B Al b B
TN I3 Y FINS 7K 7 F TR 35 T 5, IST 4 2 AR, 1R
LT IR LG o REARYZH A BRUH/IN- 28548 B e 1 2L
4 2 K ARTE R CHEFZEL , HA VP2 AR TR A
RT3 90 A 4 ekt D e €2 T AR 25080 N . X AR
WF5E T T 0% e M v i TR 6 0T/ N o STZ T 5 1 e A
INESERAT A 2 AU IR SRR SOF B T S Y IR,
PERIERN )
42 RHFKEW IRER AR IR HOKEER

REFEAFEENZHE 2 B2 A2
=526 %5 245 FH RSy , A 525 I 2 RN 22 PR i Ry
A BRAESERE R R B, R H O ORI R
1% 1R R X A A 2R 6 R RSB R o B
R AR TR 1 1 55 22 b AR DR~ HAG 700 e AR 1
FEVE AR ™, JF FLE e o e SR A TR
0] e BE PR I A L A ] s B SEIE S, UK
WA H T 2B RSN TT B A ] -3 25 BT A o
VERY TG P, HAREAD Y AR5, KoK
PEYIE LG 25 UG A H KR & PR KRR
AHEL TR R BRSPS I B 4r 5% =2 — "%
B 23 | 1L H TC . TG M LDL-C 7K, LA K FINS 7K
SFFIIRT ¥ 4 3 B AIG , IST I 25 7 5 5 JE /N 25 4 HE 51
PIRRAE A0 T A L R/INFEAR TE 7, B T DO AR AR X 45
b R B S 1 2 9, A2 PAS G €0 T AR i 5 1
e X UEA A H KRB — R = S Re ORI At
RIERENR WGE IRVER . 700, AR T i |+
IRAEY), 54 H I R I FH B 7K B VR 3, 3 RT g2
I R P R A% /K R IA T R s vy S A
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0.740.11°
0.71£0.10°
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