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Research progress on hepatoprotective effect and mechanism of Phyllanthus
emblica and its active components
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Abstract: Yuganzi (Phylianthi Fructus) is derived from dried ripe fruits of Phyllanthus emblica, and is an important medicinal and
food homologous variety in China, which possessed a wide range of biological activities including anti-inflammatory, anti-oxidant,
anti-tumor and immune regulation. By summarizing the pharmacological effects of P. emblica extracts and its active ingredients such
as gallic acid, ellagic acid and corilagin, it is indicated that the extracts and monomer components have therapeutic effects on liver
damage, viral hepatitis, non-alcoholic fatty liver, liver fibrosis and liver cancer mainly through inhibiting lipid peroxidation, reducing
inflammation, anti-apoptosis of hepatocytes, regulating lipid metabolism, maintaining the homeostasis of hepatic stellate cells and
promoting apoptosis of hepatoma cells. Hepatoprotective effects and related mechanisms of P. emblica and its components are
summarized and analyzed in this paper, in order to provide a reference for further research and development of P. emblica in prevention
and treatment of liver diseases.
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Fig.1 Chemical structures of monomer components with hepatoprotective activities from P. emblica
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BAAEESCEER, W /KSR @ 8%
BlF B2 MHKE T 2 (nuclear factor NF-E2-related
factor2, Nrf2) At scff (antioxidant response
element, ARE) {5518, 5% FUEEIER mNQO-1.

mG6pdx. mSOD2 )ZRIE, FFKEMESA (reactive
oxygen species, ROS) /K, ks APAP 5| K
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B H KL ALY (glutathione peroxidase, GSH-
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o, R T AR LTS N R R
(alanine aminotransferase, ALT) & K[ T4 R IRE
HEFERE (aspartate aminotransferase, AST) &,
M ek AR 52 5, o5 D fe, AL s 3 2
YRR A G RS

22 FHFRERSS

22,1 HETR KETRERT FRESEHRNE
BRbRYERY, BAPUE. ik, PrEf kbumss
Iz AEYE . PR, e TR SRR
H 2. #0f MDA 7KF. BUEPUEAERF T 842
RIREYD BN AR p33 BIRIERKEE CCl
P B R A120300 b Ak, B BRAMA IR ST i
FRBU, APAPR2, il S8 AU T BEBS), VAR EREABY |
FH IS 3S1 F PR VTR0, ZBEBTEER R 175 F 1 JH45
P BASEEEH . A S AEUT BEi5 S I H L02 4
fufsi b, W EFIRE T Kelch FEM AN LT
MHHREH 1 (kelch-like ECH-associated protein 1,
Keapl) A1 Nrf2 2 [0 )8 -8 EAH EAEH, 17554
Mo A5 5 18 15 BB (extracellular-signal-regulated
kinases, ERK) /Nrf2 /i3 FIHt 8 4015 5 8 i K
JH AR B33, I8 81 RRIE W] iest M AR B 5| kS 1Y)
KB, HHLEI AT RE S5 R B Bl 2R R0 n 4 i
N HLEARE 1A KB,

222 B BRI RARZE, AT
PP, ERT TR RESEN 1.00%~
3.81%038], TSRO fLzapplol, EH4e w42
2 345 i S ) P 453493 DA % B B P 45 0 441
AR SRR o BRAERR n] i ) A B
(nuclear factor-kB, NF-kB). B k24108 -2 (B-cell
lymphoma-2, Bcl-2) i@, 77 Nrf2 F: R K
KA EABE (cystein-asparate protease, Caspase) -3

P, B CCly i T M1 6F T4 e I 2%
RN R, SRAERR VT LAIE R B B 40
iI& ROS =4 LL K i Caspase-3 1% ADP
RS 1 (poly ADP-ribose polymerase, PARP)
IS, B HOR gk 57T 55 3 5 5 A R4 T
Rell, FETJGEREE A BSR4 4
W, BRAERE AT @ Toll F£5244 (toll-like receptor,
TLR) M2z %5540 &5 H il (mitogen activated
protein kinase, MAPK) /NF-xB {5585 T 40
ISR R M,
223 fERR MERGR-MERTFHER
B KE R, BABORPIR . fiddl. 1R
JHANGC I S5 2R TR RARIE, 7RSSR Nrf2
fRHF HepG2 4 MRS Y v, Ao BL 4y e dik S v e i 14
SRR E R TE L B (1 (adenosine monophosphate-
activated protein kinase, AMPK) /¥l & HEHNE 38
(glycogen synthase kinase 3, GSK3B) -Nrf2 {55 il
FRUNGE APAP ‘FEUTI AR5 F7 R T i i
5 AMPK/GSK3B-Nrf2 {5 5 IE B At mle Nef2 1)
/NEREUEE T D REE R0, X T o- S FUR 2R RS 5 00
N AR AR 3, 7] B 50T ST SOD, P MDA
K, kb NF-xB p65 (A, ks, MR H-Fr
SIS TRRT Rt OE I REIAE CCL R
SRS AT AR FERO, R H 3R EU A
AR IR AT A CRAP AR AP L IR 1

IR A 5T B T LA A T P K
U300 SR AN R % e FH I 980 S AT e A2 Hoxf A [R]
75 DR 3 BUH- 40003 A #5 OR 3P 1 FH 1) EE AL AL R 2
—, EREE BRI T R T 2 B R R
DIRERE o SR, AR H b BRI IR 288 1) HoAth 2R 7Y i
Iy R IR B VR AT 75 3k — IR N2 38

*1 FHTREWIR B3R 55 BRI 15 R RS

Table 1 Protective effects and mechanisms of extracts and monomer components of P emblica on liver injury

RETRIBAE

o 7SN ZIREY A R FEGER Sk

RHTHR (FER LI ZINER ALT|, AST|, TG}, ADH{, CAT{, CYP2EI mRNA|, FAS|, ADRP|, 11
VAWSEZ D) TNF-a}, IL-6, Caspase-3|, PPARot

R HFREE L Wistar ki ALT|, AST|, ALP|, MDA|, Zehifh&E A, NO|, y-GT|, SOD1, 12

GSH-Px{, GSH?, SDH{, 4ijufiik C %fLA, NADHY, 4ty
&R Swiss MR DNA?, RNAT, BEHAT 28
RHT S0 EEY) 8 KEEACHTE.  ALT), AST|, 1% TG|, FFHZ{TG], TNF-a), IL-1B} 13
Wistar K B,
IR 2] Wistar K ALT|, AST|, ALP|, GSHf, GSH-Pxf, LPO|, CYP2El| 16
RHTE®H L JIF BRL-3A 4tk Z4MMRA7iET, MDA, SOD?, ALT|, AST|, GSH}, Nrf2mRNA?T, 14

HO-I mRNA|, Nrf2t, HO-1 &[]
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RITIRIDRRE omz  amomies ST ik
RHTFKIREETY)  APAP HepG2 41l M5 RST, ALT|, AST|, GSHY, MDA|, Nrf2/AREf, mNQO-11, 17
C57BL/6I /MR, mG6pdxt, mSOD2t, ROS|
R HFEKED I Swiss /MR GSH?, GSH-Px{, CATt 18
TRERRET LB TAA AN ALT|, AST|, ALP|, FHimt, AFe%0 19
D-Gal-N /N ALT|, AST|, ALP|, SODt, MDA|, AF##ict, AFa% 20
RHTHAE HCH Wistar K5 SOD?T, MDA|, GSH?, GSH-Px1, Hi%if-6-feM =, GGT), 4L 21
), CATY
RHTFRERRY  CCl SD K ALT|, GOT|, SODf, GSHt, GSH-Pxt 2
RHTKER CCly ICR /MR ALT|, AST|, ALP|, SOD? 23
RHTFREERY  CCl Wistar K5 ALT|, GOT|, LDH|, GSH{, GST|, GRf, GSH-Pxf, LPO| 24
RHFAKFERT RS N MDA|, ALT|, AST|, LDH| 25
RHFKEIRRY) IR Swiss /M i GOT|, ALT|, ALP}, LPO|, SOD?, CAT}, GST} 26
RHFEERT CdCl PN MDA|, GOT|, ALT|, ALP|, GGT|, M#}E|, MT|, LPO| 27
BETHR CCly Wistar K5 ALT|, AST|, ALP|, GGT|, TP—, JHZ%K|, Albt, MDA|, CAT}, 29
SOD?, GSH?, TNF-a, COX-2|, IL-1B|, IL-6]
CCly Wistar K TG, TCt, Alb—, TP|, ALT|, AST|, GGT|, GSH{, CATt, GSH- 30
Pxt, GR}, GSTY, p53 1
[TF S Wistar K fi ALT|, ALP|, TB|, GSH?, MDA|, NO|, GSH-Px?, JE&AH%i%1, SOD|, 31
H:202), GSH-Pxf, CATt
APAP Swiss /M, ALT|, AST|, ALP|, LPO|, SOD{, CATt, GSH-Px?, GRf, GST{, 32
TRG?, MDA}, TNF-o|
WEMATEE 102 4H ROS|, GSHf, Nrf21, ERKI1/21, GCLC?, HO-11 33
RIZ Tz Wistar A i ALT|, AST|, ALP|, GSH-Px—, SOD?, CATt, MDA/, NO| 34
FR Aty Wistar A i ALT|, AST|, ALP|, GSHt, MDA|, CATt, SOD?, GSH-Pxt 35
9T Wistar A i GOT|, ALT|, ILfi§|, BUN|, FBS|. Cr|, PC|, MDA|, TNF-u}, FRAPt, 36
CATt, SOD?, #4H%K Ct
Va2 L02 i1 % ALT|, AST|, LDH|, RIP1}, RIP3|, DAMP|, Nrf2} 37
PAem iy B/ ALT|, AST|, SODt, TG}, GSHt, MDA| 39
CCly Wistar A i MDA|, CAT?, Caspase-31, Bcl-2|, Nrf2t, NF-«B|, #1455 40
RIZTH7] Wistar A i AST|, ALT|, ALP|, NOf, SODt, GSHt, MDA|, Cr|, BUN| 41
T TepE ek Swiss /MR AST|, ALT|, ALP|, SODf, CAT}, GST{, GSHf, M4 %|, GGT,, 42
LPO|, PC|, WJE&H]
G PRGNS Wistar A5 AST|, ALT|, ALP|, PC|, MPO|, MDA|, NO|, GSH?, CAT}, GSH- 43
Pxt, SOD?, GSH-Pxt
TIEHREA A BALB/c /MR AST|, ALT|, TLR2mRNA|, TLR4mRNA|, p-INK|, p-ERK|, p-p38], 44
NF-«B?, TNF-a}, IL-6}, IL-1p}, iNOS|
o By APAP HepG2 4ffi#iR  GCLC?, GCLM?1, NQO-11, HO-11, Keapl-Nrf2/ARE?, LKB1-AMPK/ACC- 46
B Nrf2 GSK3p1
APAP C57BL/6 /MR ALT|, AST|, ROS|, MDA|, MPO|, SOD?, GSH/GSSGf, INK|, 46
TR Nrf2 AMPK/GSK3p-Nrf21
o-RERER KR ALT—, AST—, NF-kBp65), MPO|, MDA|, SOD{, NO? 47

@7 ForbETE, 7 FoR TR, “—7 FoREREBN, TER TG-ZEHM ADH-ZEIRAEE CYP2EI-4HJi(1E P4502E1  FAS-IEIiR
A1 ADRP-E WA CEE 1 TNF-o-IPE3RFER T-a  IL-6-A4IM N 3&-6 PPARa-I AALEE MM IIE 2k o ALP-RVERETREE  y-
GTy- B MM SDH-BEIAB AN NADH-MHBLAZ RS Z 1B HO-1-M ALK MNARE-1  LPO-E FU M) GGT-4 B/ kg
GOT-R AN  LDH-AMM AR GST-AMHIK-S-H#E GR-AMHIKEREE COX-2- A AN-2 TC-HILHEE Alb-F1EN
MT-&JRHiEH TB-HAZR TRG-EAEHM GCLC-# 2B It A L B E 1 T NO-— % L& Cr-WIEF  BUN-ILJRF
FBS-HZIMLAE PC-ERFAMKIE FRAP-IEERIEIRAE ) RIPI-ZAMEMAENR 1| DAMP-BRHHZESFHN MPO-BEILAMLEE  INOS-
FPM AN A GOLC-BEM M ABIER I GCLM-B B I A MR IE RN LKBI-IFEE Bl ACC-Z L4 A AL
“1” means rising, “|” means falling, “—" means no significant change, same as the below tables TG-triglyceride ADH-alcohol dehydrogenase CYP2EI-
cytochrome P450 2E1  FAS-fatty acid synthetase ADRP-adipose differentiation related proteins TNF-a-tumor necrosis factor-o.  IL-6-interleukin-6 PPARa-
peroxidase body proliferation activates alpha receptors ALP-alkaline phosphatase y-GT-y-glutamyl transferase SDH-succinodehydrogenase NADH-
nicotinamide adenine dinucleotide hydrate HO-1-heme oxygenase-1 LPO-lipid peroxidation GGT-gamma glutamyl transpeptidase GOT-glutamate-
oxalate-transaminase LDH-lactin dehydrogenase GST-glutathione-S-transferase GR-glutathione reductase COX-2-cyclooxygenase-2 TC-total cholesterol
Alb-albumin MT-metallothionein TB-total bilirubin TRG-total glutathione GCLC-glutamate cysteine ligase catalytic modify subunit NO-nitric oxide Cr-
creatinine  BUN-blood urea nitrogen FBS-fasting blood sugar PC-protein carbonyl FRAP-ferric reducing ability of plasma RIP1-receptor-interacting
protein 1 DAMP-damage-associated molecular patterns MPO-myeloperoxidase iNOS-inducible nitric oxide synthase GCLC-glutamate-cysteine ligase
catalytic GCLM-glutamate-cysteine ligase modifier LKBI-liver kinase BI = ACC-acetyl-CoA carboxylase
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3 IR E MR RAER AL

BARMGRR AR T X SR R B RITAEA,
SIS SRR B A Pt OB % 9% B Chepatitis B
virus, HBV) i& 1%, B2 BEE iR 30 4 LB 58
B, BRHRNGYT IR ESCE IR, IhAR
AL 89.9%8), FESLIGHTLTT T, A FH X 28
PRSI AT P HBV JEMEfIE, 458 BRI
RH IO T HepG2.215 4RI L BUF R %
M HLE (hepatitis B surface antigen, HBsAg) #l e $T
Jii (HBeAg) FiLHAMHIEMWL, —IRH T4t
HBV V&R e it LA SRR, MR T &
R FBE TR elacocarpusin, 1,6- -0 K E T
1t -B-D-A ) BE A £ TR BA B35 BT HBV i
PR, Ly SEEUMARH 7 B 8 ANFriIfF ik
HRUEYM 3 AMEFbEY, FHXHAT HBV %
PEBEAT VAN, Z5 R phyllaemblic G6 X} HBsAg
H1 HBeAg #7347 $ 1F FH o

AL, AR HZIE PR %% (hepatitis
C virus, HCV) FE&EHE AR HCV il 7K
AN IR RER IR TR HCV RIE HIFEN ,
GO I B T ERBR A PTA AL BE T FT RESIE] 1
FEAIL HCV 525152, 8R{E R rT 4] HBV i
SRR SR SO, A R HBeAg 1™
A R FAE S PR R, T HBeAg X 4 J%ii 52
I, K2 B 41~ 4T HBeAg S Bk H ,
YEFE T AMHATE A MIGE, Motk A e = AR 53,
BACRRAEAR ST | R 25/ BE ) 3/4A (non-structural
protein 3/4A, NS3/4A) S HBHEME, @R
| NS4B/SA F1 NSSA/SB R B FIK AR RE, M
1M &A% NSSB i A1 HCV RNA /KF51, #£ HCV &
il 5 A AN R A HCV-1h SER iR A /I BRAR Y
oh, TR SUE ] OCHE EE NS3 R H Eg A NS5B
RNA &) RNA REH, HEEAAEKRE TP
(transforming growth factor-B, TGF-B) /Smad HE41
il HCV &5, eah, AT FE NRH i
EHAR ARy, W TIR AR 1,2.4,6-D4-0-
BT BE-B-D-HEINE, B HepG2.2.15 AHfifis
HBsAg fl HBeAg, FIHEAGH HBV iHIEH-55,

HAl, RHEHTFPURTEEA R R 2P T
TR AN B, TS oAb S A5 3 4 1
FHRBITFTEE WARTE - B4, R FHIHT HCV BT
15 R AE AR SN SE 07K, 5 RR B O Ly AR Y
AR, AR A 24280 S AR R AL AT 75 A DA R i —

A B
4 ndEBEKEMEBERARTR (nonalcoholic fatty liver
disease, NAFLD) HI{ER X H1H|

NAFLD & H i A 25 28 e o 35 1 A 58 f) —F
e R 5 L 01 o A H 7 2 22 P B M i oy
X NAFLD A A 22 iagEH .
41 FEHFRI

Lu &5 B7:% Ui 25 IR i B2 IR & 0 R B 1
HepG2 4 Mi T 7 84, W RH /KT b
R AR 105 ARG /> ROS, I HLHLH AT fE 5 1 45
NG 7 A2 A O BE IR Rk S AMPK. {3 5 I8 B8
Ko FETRETFRME. bR, UELER, KM
SFPSHR T H X = IR B 75 3 B NAFLD K BRUP) e
YER, KILF KR AT PEACR B ALT AST i 14 1)
Fhimr, oSG A P A D RORE R A . FER 4D
il NAFLD B AT R H 7 S B DU 245 00 PAR
B FE A, 5 I I AT B AR I 2H 23 A R i Ccholesterol
CHO) . % & iR & 11 (low density lipoprotein, LDL)
BB T AR 0 AR 1500, A = IR R B OO R
IR -HE Sk = 7R Kl (methionine-choline deficiency,
MCD) o175 31 NAFLD B e, S H-rkigndid
Pk RIS, B ALT 1 AST i1 K981 NAFLD
s e, ForTReiE I FIHIME 2 R RIA . BT
SFALEE. ) B o S AN R e . BRI
Az 25k R [ e i 15 oA S5 A B Csterol regulatory
element binding proteins-1c, SREBP-1¢) f)RA5EFH 1L
NAFLD (#4561,
42 FETFBEEFHS

WE TN NAFLD 875 7 F A B AH oG SL 56
W FEUESKE, Honl @it #eh HepG2 41/ ¥ AMPK 3k
ISR 5 BRI AR 28, F R ToAH DG B DR 1Y)
FIEA Caspase-3/7 i 755 HE 5 Hepa 1-6 4
JEAT RAW264.7 4R SL R IR, BeR TR AT
E AR RAEAN UK, 5 SRR R R IA,
WETRiSGEmERE. AR5 S NAFLD
B LIS D Re A AT bR e, XAl Re S B
AL SR i B A AR OCIO3-051, BRTE IR m]
L HIH] TNF-a. 1L-6 58 JORER T HIRIE, &t
AALRE kB B L1 B (protein kinase B, Akt)
KL FVB /N - B NAFLDO, AR e il
T AML12 4B AN ARV AR ST 1 A B
FO6 NAFLD HI7ERT, RIS E A N,
FAAR B Wi ok 23 NAFLDIT, A H T3l A
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PS5 NAFLD [ £-351F F AL L2 2.
R AT SR B R H T PR L) B R AR B A BT

NAFLD FHLi) 3= 25 s iy A= s R AR AR

RS oS A S B PR S M R SIS AE G . HL

CA AL 2 eSS T R HF/KEEY$HT NAFLD )
RNA N, S TRV BRI IMEAE 2 b
SEERENKYTRYR, 2R Rt hEAN
NAFLD 1ERN A dt— IR NIR %

R2 KREHFRIMERMETX NAFLD BRP1ER BALE

Table 2 Protective effects and mechanisms of extracts and monomer components of P. emblica on NAFLD

H.
é}ijﬁi‘;z%& HREHEE AR FELER SCHR
RETKEY  UEEIEDIER  HepG2 4Hfi ROS|, PPARa}, CPT-1|, ACC|, FAS|, AMPK? 57
RED
R SD K ALT|, AST|, TNF-a], IL-1B|, COX-2| 58
R SD K ALT|, AST|, GLU|, TG—, CHOL|, LDL|, HDL|, Cr—, 60
UA—, CAT?, GSH-Px}, GR{, GST{, SREBP-Ic|
MCD C57BL/6 /N, ALT|, AST|, CHOL|, TGt, SOD?, CAT}, GSH-Pxf, 61

GR?, GST?, CYP2El}, TNF-al, IL-1B|

£HT 0% SRR SD 41

ALT|, AST|, GLU|, TG—, CHO|, LDL|, INS|, HOMA- 59
AR ) IR}

BT il /INBR, HepG2 40Md.  AEFIPIAN|, CD36], SLC2742|, ACACA], SREBP-lc|, LXR 62
Hepa 1-6 /MREME o], AMPK|, p-AMPK/AMPK1, Bax/Bcl-2|, ATF3 mRNA |,
2l RAW264.7 Caspase-3/71, TNF-a|, IL-18|, HO-11, MCP-11, iNOS/|,
CAT?1
mRE s C57BL/6 /MR HDL|, TCHO|, INS|, ##&i##|, TG|, ALT|, AST| 63
HPD Swiss /)N iR ACC|, AST—, ALT—, FASt, TG—, TC|, INS?, SREBP-1| 64
e Wistar K i LDL—, TG|, TC—, MDA|, NF-kB|, TNF-a}, IL-6], 65
HO1|, HDL—
BAER Akt JFURE FVB /M AST|, ALT|, MDA}, SOD?, NF-kB|, TNF-a}, IL-6], 66
COX-2}
A m R AMLI12 4ifi. FASN|, ACC1}, SREBP-1c|, PPARat, CPT-1a}, ACOX11, 67

C57BL/6 /MR,

MCP-1|, F4/80), TNF-a|, IL-6], TG|, TC|, LDL],

LDH|, CAT{, GSH-Px{, SOD{, MDA}, ROS?

CPT-1-ATHER AL F5 2 B8-1 CHOL-JH[EEE UA-JRER LXR o-fF X 324k o MCP-1-Z41i#afb -1 HOMA-IR-FEASHIB 5 R

% TCHO-RZJH[EEE ACACA-ZT4HEE A RAUEF  Bax-Zl i T {2 HE K

FASN-JEITR & ACOX1-id S ALV RETE L Fii il A 1L 1

IR-ESFIPT GLU-MBE INS-BEZE HDL-HHEREA

CPT-1-carnitine palmitoyl transferase-1 CHOL-cholesterol UA-uric acid LXR o-liver X receptor-alpha MCP-1-monocyte chemoattractant protein-1

HOMA-IR-homeostasis model assessment-insulin resistance TCHO-total cholesterol ACACA-acetyl-CoA carboxylase Bax-Bcl-2-associated X IR-insulin

resistance  GLU-blood glucose INS-insulin HDL-high density lipoprotein FASN-fatty acid synthase ACOX1 -peroxidase acyl-coA oxidase 1

5 IMBTA4EAER RHLE
51 FHFIREWD

JH 25 Ak 72 12 4 JH 5 1 JHF B8 A B e 5 24K
HA 95 5 A0 1 B EL I AR, R AR 4 i
(hepatic stellate cell, HSC) ¥ /& FF4F 4tk & A4
IARZ O o Lu SE07ME B 22 3T 19 HSC i1k
B, KA H T KRR e o-~F i UNLEN &
H Ca-smooth muscle actin, a-SMA) & I g JiH &
%, JERHE HSC FT:. Mir Z58f F CCL f1 TAA
BeA 15T KR A4eiL, 85 R ERRH 7l Wi i

AEAF AR B A . 7E CCls 5 T /N R 41 4E 4L
BRI, [FREUE SR H ¥ CRERR U e gk b B T 4F
YL TR 1001, 2 S 00| 845 B ) 11 /KSR T
EW, R R R CCLy 175 3 AR 4E4b /N R
ALT F1 AST #%E, Jhim Alb A EH/BREAHE,

FRLFRHEER (hydroxyproline, Hyp) & &, ik
R HGUG IS A A G o 7R LTS 5 0 R UM
YA T, R SR I B AT A TGE-B 3%
ik, K Hyp &8, JfFhm SOD iEM:, e Hfk
P F AT RE-5 8 S0 E AR R 90E DR R 476
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HSC i S kU721, JhAh, R HFik e s B
(R 5 6 0 S 3 /D A T W T 45 3 ) /N BRUHE
41 PC F1 Hyp A&7,
52 FHFRHERS

BB T RRAE AR N AN A A5 R rh 5 I SR IRk
B AR K BRE A HSC A RN Al 457
AEFIEEEFRT I, 458K &R
SRS (B AH Ot b 7 2k £ A ) HSC B0, 1
X 1E 4 T 2 35 52 74, Wang 26 U7SIfE CCly /)
AF4E S b, 15 H R & TR AT HSC i1k,
FeAIC L o1 42 )8 i 1 B 1) 20 DA PRAIREF 4EA S5 2
H¥#H KM WAL (dimethylnitrosamine,
DMNA) 3 A 4RI TEI I B T IRIIR N 2
BAEH, ZERFTHHBEET TGF-B/Smad 18 %K ik
YRR R BRG] F A miR-21
(f2&i%, i miR-30 A1 miR-200 [¥I5&i%, ] TGF-

B1/Smad3 15 5HIHEE TAA 55K RATLF4EAL,

BEAh, FEXUE ST RAN 5 3K SR A S B0 25,
GUP LY oW BIRAEIE T LACSGE LT 4ESE 1, ok
D R ETYE R R T B S 2T Y HERRTS), SR AL IR v J i
LA RE D 4ERF HSC 7 LIRS, AR BT 27 4E R 1k
B o-SMA [FRIE), 7 MR 0% 75 5 1 41
gi e /N B, BB 5 A E T miR-21/
Smad7/ERK {5 5 il B M - 4EAL BEREDS, A0 5T
TESEH AL ATIE S T IL-13/45 5 7% S A S80S A
¥ 6 (signal transducer and activator of transcription
6, STAT6) f55ilMH, BT IL-13 /v FHIHLT
YEAUAE T IEER SO, WA R IR R T A
BB, BRI AEE ] Smad {7 5l #
SKAE IR HSC-T6 4HMI FIRE P ek D 195, B
UL AL BRI AEAE B3, R 3R U S ik
Ry UL AEA AR R BB LR 3

®3 FHTIRIWIR BT BT 4EAER RALH

Table 3 Anti-liver fibrosis effects and mechanisms of extracts and monomer components of P. emblica

H
$E;EZ%& AHE SRR R itk
RHFKED R HSC-T6 4l 0-SMA|, TZJRJE|, MMP9|, MMP-2|, Caspase-3/-91, Bax/Bcl-2} 57
FHT 0% CCl BRI/ HA|, PIINP|, LN|, MDA}, Hyp|, SOD{ 69
[lE272iey)
yrAlkTE SD KB ALT|, AST|, GLOJ, TP|, Albf, HA|, PIINP|, LN|, MDA/, Hypl, 71-72
TNF-a}, TGF-B|, SOD?
RHFKIRRET CCl BH/NR ALT|, AST|, Albt, A/G?, Hyp| 70
R
RHT 70%F  HHeHEHE  Swiss MR AST|, ALT|, SODt, GSHf, CAT{, ALP|, GST}, Hypl, PC| 73
[lE272iey)|
BETR KEJRAHSCs  HSCs|, CAL?, caspase?, ROST, Ca'| 74
CCly BALB/c /MR Utk S2% |, HA|, cIV|,ALT|, AST|, y-GT|, MMP-2|, TIMP-1| 75
DMNA SD K ALT|, AST|, ALP|, TB|, SOD{, CAT}, GSH{, MDA|, TGF-pl|, EGF|, 76
Hyp|, a-SMA|, PDGFR|, TIMP-1], TIMP-2|, 1 Y& |, p-Smad2, p-Smad3,
TAA Wistar K5 ALT|, AST|, ALP|, SODf, CAT{, GSH{, MDA|, TGF-pl|, p-Smad3|, 77
# Smad3|, CAT?, miR-30}, miR-2007, miR-21], TGF-B1/Smad3
AR WEIFTREN Wistar KRR AST|, ALT|, ALP|, Cr|, B&[A]|, JRER|, SOD{, CATt 78
HSCs GFAP|, a-SMA| 79
S A R 1. H Balb/c /M IL-13}, Wi BuiH], miR-21 mRNA}, Smad7 mRNA?T, p-Smad1], p-Smad2), 45
p-Erk1/2), Erk1/2|,TGF-p1|, CTGF|
W i Balb/c /). IL-1301}, IL4a, SOCSI|, KLF4|, PPARy|, PPARS|, Phospho-STAT6| 80

MMP-9-% i &)@ & -9 HA-E PRI

KLF4-Kriippel BT 4

PIIINP-TIT Ry R ik IN-ZEFEEA  TP-BEA GLO-BKEH TIMP-EFEEEA
FEANEIF]  cIV-IV RIR  EGF-ERAEKKET  PDGFR-MU/IMRATA A KH T 24k  GFAP-I R 4T st & B

SOCS1-H A F{& S 1

MMP-9-matrixmetalloproteinase-9 HA-hyaluronic acid PIIINP-amino-terminal propeptide of type III procollagen LN-laminin TP-total protein

GLO-globulin TIMP-matrix metallo-proteinase inhibitor cIV-type IV collagen EGF-epidermal growth factor PDGFR-platelet-derived growth factor

receptor GFAP-glial fibrillary acidic protein  SOCS1-suppressor of cytokine signaling 1 KLF4-Kriippel-like factor 4
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R bR, 280 IR SR H KR EE DL
TS T0%BESE V) BA iR I A 4 E R, 2501
iP5 R4 HSC Wb S g i R i AR &5« SR, AH
K FRZAF RGBT Z T, SRZIREAN 5T
FLHIAR D, . WBE TR BRACHEE ST B4y 5 S5 n] i i
Z MG S EIRA HSC BE5H | PR 480 M3k
BIFA4Etl, ZART THFAAELR RS ERBL
il R A 2 5 s A LT 1)

6 AT ER{ER RHLE
6.1 FHTRIRY

JH- 200 B 2 tHE RV T N LR R, B0
SEER A FT R WA AR R LA S P e
JEIIRA . AP ENERR T A IR OB
fHf% (diethylnitrosamine, NDEA) 53 [ K H B
B, JRimL MG GGT. ALP. ALT #1 TB /KF
M FRHTFHPUFEEH ., /£ NDEA 55 KR
AR, RHEHTREFOCRIMLE ALP. ALT,
TB. GST #1 GSH 7K-F151, £ 55 5M) NDEA %5 3
o 2-L R FEH (2-acetylamino fluorine, 2-AAF)
Pt e K B Eeae T, RH T F R A 1B va
J7 AR y-GT kB, Jpe £ R AN e
ITERG, FEAMHIA RIS AR SV IZRIEE0, Ak, R
MR HFIBHEETT i TAA 35S SRR
JR R R R AT, A nT s 5 e
JRARPE T8, 7R Clsidid Bl Bax R

iE T Bel-2 H ARIE T ANT4fifE BEL-7404 i
T2, XAHES Go/Gi Al Gy/M Ji JRH A <0890,
6.2 FRETFEBEMAFHS

B TR AR F Akl . SR E
SO T RN TR 5~80 mg/mL X i BEL-
7404 A AN FIFREE B £ T, HUAS e e
] ¥ (median inhibitory concentration, 1Cso) {E N
24.61 ug/mL. £ NDEA %5 K fAR 1 i Al g,
BB FIRIEC T H DR LA FE bR A AR A 5
90 B #Z L i Cproliferation cell nuclear antigen ,
PCNA) 7K PP, Aglan Z5U2[EFEfE A NDEA 55
KRESHERL, PRI E TIREE T MLE PG
fH (serum alpha-fetoprotein, AFP). i fl5 Wt LA
B R BE-3 (glypican-3, GPC-3). STAT3. 4if[A
F 15 5B 3 (cytokine signaling pathway 3,
SOCS3). I GGT Fl HSPgp96 F:[Kl, it 5
&5 % S 1A STAT3 15 5 18 R RIS B H 14K
L AR TRIBTHREROR . BAEIR AT i I e/ T
AN TE L UL AR BN 20 B 1 U 4 s ok
15 BRI R B 14 3, 72 NDEA 53 K B
IR 2T e S &3\ K T BBV S o7 A % Nl e 2 Y
MFETSZARIEAT 25 (L BE R A AR 204, T 2R 4
FRif It T COX-2 #951  HepG2 I TS, W
AN B EP U S 2 R AR I S B AR B )
B AR L W3 4.

x4 REHFIREUIKBERS BT REIE R AL

Table 4 Anti-liver cancer effects and mechanisms of extracts and monomer components of P. emblica

KHFRI IRy BRRE SR R FEHAER SCHR
T 10%/K3) NDEA Wistar K i GST |, GGT 4V, ALP{, ALT}, TB}, LPO}, ALT| 84
RHFZmA NDEA DLA R4 & Wistar KX y-GT 4, GSH{, GST}, ALP{, ALT}, LPO}, TB} 85
AHTAMEHEE, I NDEA. 2-AAF  Wistar K GSH't, GST{, y-GT/ 86
ZEEH)
TAA Wistar KR GSHt, MDA, SGOT !, SALT |, GGT/, 87
ST, GSH-Pxt, GRI, G6PD{
RH TR C gy BEL-7404 2 ik BEL-7404 Z0ff1 | , Baxt, Bcl-2 4 89
BETR NDEA Wistar K fit AST | ,ALT{,ACP|,ALP|,LDH{,GGT1,AFP}, 091
CEA |, AgNORs | , PCNA |, Z&RLE L, TBY,
e ARaE |
NDEA Wistar i AFP |, GPC-3{, STAT3 !, SOCS3 !, if GGT{, 92
HSPgp96 3[A |
RO NDEA Wistar A B, AFP |, GPC-3 |, STAT3}, SOCS3t, VEGF/ 93
ol HL 7 5 SMMC-7721. Bel-17402. %G |, p-Akt, Bel-24, p53 1, Caspase9 |, 94
MHCC97-H 41 Caspase-3 |, PARP |, Fast, FasLt, Caspase-8 |

GOPD-Hi 4 HE-6- TR A CEA-BMPIE CAL45EMAM VEGF-MENEAEKET  AgNORsAZA-H XG4  FasL-Fas fiifk
G6PD-glucose 6-phosphate dehydrogenase CEA-carcinoembryonic antigen CAL-Calpai VEGF-vascular endothelial growth factor AgNORs-

argyrophilicnucleolar organizer regions FasL-Fas ligand
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A1 B IRBIE FEAE R AT R, AR xR IR T
FAE S HIERR A dEE . HUlRRUS AAL . SR
2 M HE FELAT O
7 HEESRE

R TP RIS, fEENEERZY.
FE PR K2 RIREZ T RA) 2 RIS AR
R S0 3 L4k, KRB AUl TR P
JI3 BT T AR T BE dh, 32— DIEsk T HZY
AR R Z 1 Fodr, SRR GRS RIS
SAERRR T FOREEF A EER N —. R
H /K SEMBESEXS AT . NAFLD SR PEiT
Ry FEUEAAN T S TR 0 B iR 1F
o MERIB R SR L RAKE, R T EEE

»
o

PSR

BB TR P L 50 AR ﬂ{'ﬂﬂ”

SZAv AR

i

fEHSCs T

e AR A I B IR AT LR BRAEIR SR R
5 SR BRI E R, EIEIHS . fe
Y. ez, mRR AR SRR, HIt
[FIVE ML 3 Z AR Busk. BUHaMaE T,
VIR BARIT . PUMIRE . 4EFE HSC . b4
SIS o RH T B B A 73 X AN [R]
Wi HIE FALHIA BTASTE, 5 & B RS S AN,
FEAHE Nrf2/HO-1. Nrf2/ARE. AMPK/NF-«B.
TGF-B/Smad. IL-13/STAT6 %5, 3L T R HF 2 sy
Z I K 2 T T T (AR AR S . Xt
R T IR S AR i AL R DR B 23 # 5
— BT b T R IR N W R e R H T hUH R
fE TSR (B 2).

»

JHF I 5297

IEH A

G | TC (R ECMF& AR

HDL  LDL

VA9 IR i AR i

B2 &HFRAEESS SERIE

Fig. 2 Hepatoprotective active components and mechanism of P. emblica

H A & H 7 ORI E T TS 1 — 2 it
J&, B2 HAI LIRSS BN BR A 73 AT TR R
= RGN B BR LA . R T2
Bl e R B LRSS A, T
ARG EAEE WARGE . I, AT AR
TRV A R, RGIRE I ORTE R4 2

sy, JEEET R T A SRECRIEC AL AL, AT
SR Z BRI RN, IR T RE i i)
FREEEHR R RSN S . W, RTRET
L BAR Ry (I ORATRIE 70 1 B vh - 25 P 2= i
RKRA R HE EOFHSE LR A SR
ST BARFUHAE UG, AR B AR
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