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Research Progress on the Effects of Silymarin Against Experimental Liver Diseases and Related Clinical
Applications

ZHANG Juan', BAI Qingyun'*, TIAN Lili®(1.Jiangxi Key Laboratory of Active Ingredients Research of Natural Drug,
College of Chemistry and Bioengineering, Yichun University, Yichun 336000, China; 2.TCM Dispensary, Pharmacy of Zhejiang
Hospital, Hangzhou 310013, China)

ABSTRACT: Silymarin is a kind of flavonoid compound with various pharmacological effects such as scavenging reactive
oxygen species, anti-lipid peroxidation, anti-inflammation and anti-tumor. By reviewing a large number of related literature,
found that silymarin has a better preventive and curative effect on various liver diseases. With the deepening of basic research,
silymarin can also promote the repair and regeneration of hepatocytes, and when used in combination with antiviral drugs and
other hepatoprotective drugs, it can significantly reduce serum aminotransferase levels and improve hepatic fibrosis, and it has
the advantages of high safety and good tolerability. In this paper, the preventive and curative effects of silymarin on different
liver diseases, its mechanism of action and its clinical application are summarized, with a view to providing reference for
in-depth research, drug development and clinical application of silymarin in the prevention and treatment of liver diseases.
KEYWORDS: silymarin; liver disease; hepatoprotective effect; mechanism; clinical application
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TRk —F LB, Hsrh SRR 2R
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Ve K il RO S RS AT R B, DU SM K&
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(RIER L . WEE P LL CCly 551 SbE I s
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(alanine aminotransfease, ALT)/KF23% BT, 45
T SIL HFLAHIFH S AT 82k Bk CClamliEn)
IFREILG . (R AATIFAR$E S SIL H 24k
5 CCly 519 fb 2= PR 45405 1 HARAE FHAIL I o
Baradaran 255N i ifF5Y SM X CCla 1755 PR T 431
PrrsZe , 2 B8 SM AT 38 ) A Il 37 v i Bl 4E Ak
N ¥ (malondialdehyde , MDA) ) 7 & 3K W %
CCly X R E 7 CCL i T itk 2t h
i A AL A (catalase, CAT). IMLIEAMEH K A4k
Yl (glutathione peroxidase, GSH-Px)F1 Mn-#i%
A& W) 157 A i (Mn-superoxide dismutase, Mn-SOD)
JHWESE PR 23K 2 3 R 98, 1 SML DT DA 3 A
R, ATMTMCE CCly 5 R 4%

B (cadmium, Cd) & —Fh 3 PE3 Rk 22 9
Br, HHEFEARNRBEBNE, 255755 8N
RAEFEUFBL, FrLABR T _LikE HE CCly i
BRI 2 A1, Cd AT LA K 5 I8 A5 A A
WFFER L, SMRIETERL Y SIL 38 i R M 3 o
ALT . AST F%&1d %A L Y (myeloperoxidase , MPO)
ATEPE DL S 2 — 48 {E A (nitric oxide, NO)HY
Frig, THE AR 200 8 1 (heat shock protein,
HSP70)i3&ik, il Cd iF5 1 SR, SIL
AT A ML A 25 — & (dimpylate, DI)if5 S
PR A o BFTE A EE, SIL FT LA i BRIV
Ht AST #l ALT K-F, LARATIIE MPO . NO Y& T
KA, FHE LIS R4 21538 h SOD K-,
BRI o DI AT 38 2k S A 0 3805 R 5 47 , 17 SIL
AT P LR > E A, ATTXS DI S
) B BRI L

SM S H T P A3 it Ak 2 P 4L 4 )/
B 45 DL 1,
1.2 At

BB P I 5 02 H AT I IR b B T 1 e 2
—, R A B RN T A0SR A0 i sk
NRASANAEL, MITER R IR, fosse S 405 1 A5
Wl I 2 d H U] S ERFE F A(concanavalin A,
Con A)id& U4 o A BFFEAETES Con A Fif 10 d,

Rl OAKCE R REE MR LU AT R

FrEeEE SM 200 mg-kg™", SRJGHEINAHE 5 1 40
it PR A 7K ST o 2 e o B B SME AT DA e /N B
FEIE R, BRI K-, 2/ Con A T3
{14 JFF 453405 DA B el 5 B e 4 2 B2 AR 4h . 25
FH, SM X} Con A T8 1) S e VE 3008 2 1
FH, AR PSP Be 5 B AR i e 5 R
TIFRIE, B A Ah B 3 M AR OGO,

Bk T Con A SRi& s i B 5k, ik
n] 3% FH Jig £ # (lipopolysaccharide, LPS)5 <41
(Bacillus calmette Guerin, BCG)& i T1EM#E, iy
KA/ B S7. LPS+BCG PG IR, K 31
200 mg-kg~' SIL (W BEARMEARGR AL & YA LA ALT
AST F15 IH [ % (total cholesterol, TC)FEAK. /)
2R AR TR I . RN IR B s b, B SIL
PG EE IR 5 0 A — R R E . A
5% 7R SM g B AT #ll ] LPS+BCG 7 [/ /)N B
¥ ALT. AST /KFLLAFEH MDA & &8T5,
fifi GSH-Px 11 SOD /K- B Fhm; 81204k
B SM g SR 2 Ay 45 49 BH i A AR 70 241 0 45 1
R4, 2 SM IR FAXS /N LPS+BCG 51214
PEME IR0 B S i R AP E T, ELL ORI A A
BT RUA,

TR ZERA Sy, 5
M Ko F I g A, AT B sE M AFE. H
TATER ZXHEE Wistar KSR, LM SM fig
% 1 2T UR PR T Z G ) AST . ALT . ALP
M TC Fiksm, JF H AR MCE AR 214544 28
. AMERFEM RIS . 535, SM REfE
YR TR /S T P 2 3 ) BT fLE(SOD . CAT . GSH)
IS R EAIA] MDA LA A R T L R 41 i £,
% C(cytochrome C, CYT O)&FmiiE . Uil SM
RENS 03 2 = DU A AR T 77 R 3G sk 4 oy BT S Ak Bl
WiRR, EHAAN T, M s AR
N, 3 A P A SR RE {7 5 A % R A0 O T 1 A
S ok 8 5 I O N ST R, SML X TR 2N T
FH 2R 38 B e e P 0 B R4 A 1V L
S B S 8 ) AR T

Tab.1 Slymarin and its active components against chemical liver injury

[ 2yt E KR AR AR EZPUN
CCly, /M K &H B | FLALEIF 50, 100, 200 mgkg™!, 10d | AST. ALT [4]
CCly, A3 JKKETZE 100 mgkg™!, 21d | ALP, AST. ALT, GGT; T CAT. GSH-Px. Mn-SOD [5]
Ccd, /MR JK K5 100 mg-kg™, 7d L AST. ALT. MPO. NO; 1 HSP70 (7]
DI, Wistar KR 7K KH#ij5E 100 mg-kg™, 7d L AST, ALT. MPO, NO; 1 SOD (8]
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SM K HLE P B 43 G 5 1 P4 493 1 A FH A
BLH 25 DL 2,
1.3 WK M F4473 (alcoholic liver disease, ALD)

ALD J2 M Tl s s BT 35— JH i
W o it BRI S CBEAE IR N S AR R,
1M P2 A 6 P48 (reactive oxygen species, ROS), T2
A PR Al . SEEM AR &I FE IR
GSH i, JFR5( ROS /51 5 4 M Ja T-HH G
JH 8 0 e A= U5 fF 5 R e SDR B
6 g'kg-d ITKEHEE , EBG 2h 4T SM, K
BLESR SM(100 mg-kg Al SM(200 mg-kg~")#B 1]
PIBE I AST. ALT FLEAHZL 2 (total bilirubin,
TBil) R, (AR SRR SM A 25,
I H SR SM 41 AT DU 20 20 %) H il =l
(triglyceride, TG) i #F FEAR . HHI AL A 1L,
SM(200 mg-kg™") 4 F B A= K s b I F 1(early
growth response-1, Egr-1)f2iE0 WAL, X1
B SM Sl ik #i il Bgr-1 B93& 1k, Mt sk /b g 31
HE A F--o(tumor necrosis factor-o,, TNF-a)) i1 K
Zfit ALDUSL, J3A MRS ZBAE ALD M9 A
FEAEAERE T 010 N RN B IR 7 1 S i R A, R
Jll7& TNF-a %} T ALD HATHZAEH] i Se9 %
W, CEERTLG RIS E, AR R
SERNILH ALT TEPETH & , 2O IE GSH R F PRI,
[F] et 3 s B ik A8k, S IFIE TNF-o 255,
TEZ5T SM G AT 15 [ X S8R R ARk I
PL SM 1T s G R ALD, HAyw &b
BUR AT WCIGIT ALD BAEZ5917, Zhang
FISLRH O H A IRIRE AR 6 ME K
ALD FiR, R I SM AT AT RS I S0 32 50RS 14

T2 OAKCE R REE R LR A

Wi, BERHLUEROIED, FRRMIE T ALT F
AST il A TBil /K-, 34 i SOD il GSH-Px {7k,
BT IR0 R i) MDA & &, FEEFHZ8h
TG &, A, SM 3 T I JH2H 23 4t i ] h
kff43+ 1(intercellular adhesion molecule-1, ICAM-1)
I IL-6 ML, UL SM AT B 1k [N 2 WE4h 255 | ik
A RT3 403, A TP AT RE 5 40 ) A% I 7 B
(nuclear factor-kappa B, NF-xB)FJZ&ik, W/ e %
PR PR 5~ 1 7 A G VERR A RSO R
FR AT MR R B A A G o LI SEL RS
T SIL F-RFEE AN FHZ5% ALD B3EIFVE
RIRFCE AR SIL BEA FH 24 RERE RO Bl 2% rh
ALT . AST . fIk% B B & 11 JH [ B (low-density
lipoprotein cholesterol, LDL-C), NF-kB. TNF-a [t}
T, Tt % B IR 8 F IH [ B (high-density
lipoprotein cholesterol, HDL-C)AYJ % & ; ZHZU%FH
FOEER G HIZG 2 HA D i A A AR BRI e
HRZEIFAMEHES] O ABOE S, RANMIR IEEAR,
BEHA-RAEEFIFN SIL K5 FHZ50 ALD R EAT 3%
ARAITVERT, HALHI AT BE 540 NF-xB. TNF-o Y
KA

AN, difftaE P450 i (cytochrome P450
2E1, CYP2EN)Z SEREHICH, I HAL IRt
A B R A . A B R
B, SEAZAHE, SM 4imiEHh AST. ALT Fl
MDA ., TNF-o.. [14"% -1p(interleukin-1p, IL-1p)
B S R%A, CYP2E1 mRNA A B/, SOD
AEPERT S, AT BAYT ALD RFEHIRL,

SM K& PR/ T ALD VR R RIBLH 45
3.

Tab. 2 Silymarin and its active components against immune liver injury

R 2iakE RIS R ER PN
ConA, /MR 7K K#[ZE 200 mgkg!, 10d |AST, ALT. ALP. MDA, IL-4. IL-6; 1CAT. GSH. SOD [10]
LPS+BCG, /MR /K K[ 200 mg'kg™, 7d LAST, ALT. TC [11]
LPS+BCG, /MR K KHEZEJEIA 75, 150, 300 mg-kg™, |AST. ALT. MDA, NO; tGSH-Px, SOD [12]

12d

EAMRZE, KB K K#EZE 50, 100, 200 mg'kg!, 8d |AST. ALT

. ALP. GGT. MDA, CYTC. IL-6, IL-10, IL-1p. TNF-a;  [14]

1SOD. CAT., GSH. GST

R3OAKCE R R E MR LU AR TR

Tab. 3 Silymarin and its active components against alcoholic liver injury

T it & TERSE R E = DU
B, KR KKETZE 100, 200 mg-kg™!, 7 LAST, ALT. TBil, TG. IL-6. Egr-1. TNF-a [16]
CEE, /MR JKKETER 200 mgkg™!, 36h JALT. TBARs. TG. TNF-o; 1 GSH [17]
ZWE, KRB JKK#[E 100, 150, 200 mg-kg™, 64  |AST. ALT. TBil. TG, MDA, IL-6. NF-kB, ICAM-1; 1 SOD. GPx [18]
LEE, KRRl /K E#IZE 37.8 mgke™, 6 A JAST. ALT. LDL-C. TNF-a, NF-xB; 1 LDL-C [19]
OB, KR KKE[EE 100, 200 mg-kg™!, 5d |AST, ALT. MDA, TNF-a, IL-1B, CYP2El mRNA; 1 SOD [20]
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1.4 BT ARG 1 A5 D5 195 (non-alcoholic fatty liver
disease, NAFLD)

NAFLD S48 BRI RS FHAh A 6 B0 X R SME
B AP ERG IR 2, AL ARG 1 A 17 P
4 (nonalcoholic steatohepatitis, NASH), NAFLD
Y A I AL 5 K ik DR R BR A PR 25 CAn AR JiE . AR DR
FMLIG S0 5 ), X BB PR R Ak JB 5 Ry & A=
TEARURZR G AR TR OV E IR, BF 9 H e BB IR
£ (high-fat diet, HFD)MEFE KRR E NAFLD #%
R, RILT SIL 5, IR MGEIMK TG KF; ek
F %% FE IR 25 11 (low density lipoprotein, LDL) A1/
22 & I5 25 11 (high density lipoprotein, HDL)/K -, DA
KGR AR AR, XUl SM ATt i g
FRBFIBT R A B G E R R 238 NAFLD, S5
W54 C57BL/6 /NEUH HFD 1A3% 4 J&, 4 Ji)5
PR SMAGYY 4 . RIS RE26T7 S A
L, BE2VAIP /N TG, HE R LDL /K- [
i, HDL ik T, IF0cE 1 BRIAE , #Ei
MR M IEREFAR I ), 475 e % 3
HFD {537 B/ B A IFAE B R OR, hidh 7
SIL JE AN AT A etk , i HL BB F A5
INEBERZIR 122(microRNA-122, miRNA-122)[1)3
ik, WUPRRBIMRG R, JHEmARIIRE Mk, BeaE
HFD % S 19 NAFLD R A5 BT, et 2]
KRR FLAEL & HFD 45 K B NAFLD B
IR SIL 0] B i el 38 A 2Ug i A FE B, HL TC
TG. AST. ALT [/KFF#%, HDL By7K-F-THE
UL SIL X NAFLD K EULFEIRIF VR, HAR W]
e SRERE . TRIFA X,

PP 375 i (irinotecan,, IR A% NASH., H
IRI #57 NASH B8, A5G2I, IR
JAST . ALT ., HiHRi4i iz i | fig BB 2 . MDA |
IL-1B il IL-6 /KFo 44T SM(1.5 mg-kg™")Jm k3%
T LiREAR 5 IR I, F) i SM(15 mg-kg™)
HHHBTRESHMWEL, BmilE SM
(150 mg kg YA R M BA H . AR S 4L

T ACCEF RATE W K 0T TE A R AT R

Frlk, SM X IRT i3 NASH HA SEMEH, H
3 3 00 S A ORI B 1 B A Ak, BT IR AT
Hefl, MR A R4 R IO,

SM K H M 439 NAFLD 4 HTRAIL i
LR 4,
L5 JREEIENFR

o 15 P JHE AR 2 H 22 JHE A 0 5 7 | S 1) JHF A
A bR T, B s, SM BA BN
BEH . Wagoner 28251 T SM LR
AETT, AP SM X PN Y 4 05 7 2 f 5 R e A K
PifEH, MEmEHEIEA RNA MEARE. s
PRI s i) S R 2H A2 1719 RNA SE 443 U
Ji% Huh7 o, Huh7.5 400, a6 SM AL,
RIHANAEIR RS & i PR P AAAE SMBE, Xy AT
#8997 (hepatitis C virus, HCV)E il JLT-1%A4 5400 .
SR, ARAESS &R L BIER I SM 2 4ifig, HCV
RN EZ 4580 LIESE SM RSP EZ,
#J 25 F 5B(non-structuralprotein 5B, NS5B)3R & i
TEVEEARIERT, SM 38 o BH o 25 Y A FE %
TR B EE AI1E

HRTVAIT 2N B 22 (chronic hepatitis C,
CHO) Z MM 2 e TR A F5 4k, A
B 5T, T HAT ™ HAYA R, Bonifaz 45:P0
WFoE KB SM i EHIESHER SA
(nonstructural protein 5SA, NSSA)mRNA )ikl
2T Z %A 1(heme oxygenase 1, HO-1)if /K-
FikFHT HCV FEHIEY, HCV &l 5 N Bt
SRTAOG, I RE AT A A M . S A A bk
20 i N B S5 e ) AR S Wk I R e 4 4R Ak B A
W, 2% S ALOC , T DR 3 20 i 4 523X ol iy
P E L EE Z — 2 HO-1,Ahmed-Belkacem 2551
MM HCV-RNA EESHMALHEN 3/4A
(nonstructural protein 3/4A, NS3/4A)%E H il &
B, EHRSNTAL T SIL BT TE R, 2R R,
SIL gt il HCV-RNA G RgE P, 18> T HCV
JEAL 1b EHIFIEER A 2a B HCV JiR#Epk

Tab. 4 Silymarin and its active components against nonalcoholic fatty liver disease

T Ziht (RS E= PN
HFD, KR K KEIEE 16, 40, 100 pg-mL™', 2 J4 ILDL. TG. TNF-a; T HDL [22]
HFD, /MR K KHE 2 0.9 mg-kg™, 16 )& ILDL, TG, TNF-0. IL-1B, IL-4; 1 HDL [23]
HFD, /N K KEE 54 mg-kg!, 4 4 ITG. miRNA-122, FAS, ACC; 1 CPTIA [24]
HFD, KR KEHTE 18.9, 37.8, 75.6 mg-kg™!, 8 JA JAST. ALT. TG. TC. LDL; 1 HDL [25]
NASH, /Mg KREE 1.5, 15, 150 mgkg™, 74 JAST, ALT, IL-1B. IL-6. MDA, N-Tyr., TLR4 [26]
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(japanese fulminant hepatitis 1, JFH1), ] SIL 7]
YERYURREZS Y, HoM HCV HUWEE 25 AL i
IEE S & R

SM Bz Hoi M A e 75 M JHE 6 i /R HI AL
HLEZE W 5,
1.6 259 PERF #1155 (drug-induced liver injury,
DILI)

DILI S48 H 2 25 9 S HAR R > 5 R (1Y)
JHRER 45052, figp PRI 0 4% 25 Hh X 2 Ik 2 2 1
(acetaminophen, APAP)ZEfH Hid &M T &7
ORI, o FkEd DILI A<%L, Papackova
ST SM X /NELEA T FIAL B 45T APAP, &
B2 SMARYT I/ B IR s T APAP 5|k
A FIE R E ), BRI T SOD. A AR et
Jik(oxidized glutathione, GSSG)7% & Ml HO-1 {%tE
KV, GEfid TR EN U, WD BRI b 2 R i £
1 3% % (p-Jun N-terminal kinase, p-JNK)iffk .
Elsayed S¢P45d 1 5000 & L APAP 41K BRUHAE
ALT . AST. ALP. MDA . 3 %H 40 i #% 1 R
(proliferating cell nuclear antigen, PCNA)ZZiAY i
ETE, M H KIS 5L (glutathione reductase,
GSR)#ik i ERAR. 5 APAP 4IMLL, JAYT 414550
AR B GE . SM X/ INERUTF OR3P A a8 i i
S5 Tt 41 ) 240 B %) i T ek A B iy S B
Anmar EPUH SM A TIANEE, K SRR AE A
APAP R IR kA, BAARIAE SM AT L)
¥ SOD. GSH #ll MDA /K F-4ER57E IE 4 u Py
Ul B ORI E T S P 6,

Pt 45 4% 25 1) 5 40 Wk (isoniazid ,  IN) F1 A 45 F

RS OAKCEFREEN RS TREMAFR

Tab. 5 Silymarin and its active components against viral hepatitis

(rifampin, RFP)AICIH 2L AEFE T, 2R
RSBS54 DILTASERY B I 24
i 3 76 S T ] 50 mg-kg ™! B9 IN [l Z Ak
(isoniazid isotopic hydride, INH)i# i DILI %Y,
JG%4 T SMAIRYY, 4R B/ INH #5 AR
Rl e = KT B, T SM AT L 3 ek s i
A, BRI IE R RO, Sabina SEP7iE
INH FI RFP 55 Wistar IG5 A B S £
W, g5 R, INH-RFP 41K RIA T 2%~
K, Plid AL YBESEY BT, s A O
(serum glutamic oxaloacetic transaminase, SGOT)
Al 3 A N %% & B (serum  glutamic-pyruvic
transaminase, SGPT) & Tt . 1 SM ] 2r 38 ik
XEEHEAR, MR FEDTR . PTEALRITER] . AT
X 35 2 K E (zidovudine, AZT)Hph . INH B
MR AZT+INH G 2515 25 AR iy, e B
X3 FEIRUERA ST A AL A O AT AR AR,
LN T ARCHE ALT, AST. ALP. K5 & B2 241 il
(argino succinic acid lyase, ASL). TBil G HE7K
F-, LAk SOD. CAT /K-, W GSH, 4
R CHE &, HERSMNZ5HRME ML,
AST. ALT 1 TBil fiEtEsR e 7 2 f%. 457 SIL
USRI o O e (= gt A TS B LR e o 1= ]
AZT+INH 225 8 W 5 A5 T Mt 475 TR AR |
JHT- 440 L J5E AN A SRR L, T SIL Al s R
AZT+INH 553 1Y -85 24 F A A0 N SO T A ORI
PERIBEL,

SM B HTG 1 B4t DILT (R AL 2
W 6.

FEAY 2 hb e BT BTN
HCV, Huh7, Huh7.5 JK KB Z 10, 20, 80 umol-L~', 48, 72h | MTP, HCV RNA, NS5B [28]
HCV, Huh7 JKKE[ K 100, 200 pmol-L', 24, 48h 1 NSSAmRNA, HO-1. IFN-y [30]
HCV, Huh7 K REEE 100, 200 umol L', 24, 48, 72h J HCV-RNA. JFH1., NF-kB [31]
FT6 AHEERHEEN RS W EIFH A
Tab. 6 Silymarin and its active components against drug-induced liver injury
Ry ik FEHIZ E= BTN
APAP, /ML KRB 100 mgkg!, FigbE, 3d | AST. ALT, SOD, GSSG. HO-1. p-JNK. ROS [33]
APAP, KR K EETE 200 mg-kg™, 14d L ALT. AST. ALP. MDA. PCNA; 1 GSR [34]
APAP, Mttt SD KRl /K K#[E 200 mg-kg™, 8d | ALT. AST. SOD. GSSG. MDA. ALP . ROS [35]
INH, %®T K KB 50 mg-kg™!', 19d | ALT, AST. TBil [36]
INH-RFP, K JKKE]ZE 50 mg'kg!, 28d | SGOT. SGPT. SOD. CAT; T TPO 371
AZT+INF 7K RH 7 100 mg-kg™, 45d |l ALT, AST. ALP, MDA, ASL, SOD. CAT; T GSH. VC., VE [38]
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1.7 JHJDE Sl 1l P 33 453 45 (hepatic ischemia
reperfusion injury, HIR)

HIR ZAFUIBR . RTFASAE S5 s 2o AT ) o ik
fio HIR WP R ZMAER, AELR S
AL ILEORT ROS 430 . ALY Ca®* 2R PRk
2 7 A 1 A L PR - R AR TR A S NO- 45B9)
N TS SMTE B ZRARHTR BB XS HIR /Y
TRIYERT, A 2B AER BRI B 10%484585% ,
MRIF 10 JAH S RS R AP, 78 HIR(BR I 30 min,
FRHETE 1 h)AT 15 min fH] SM (100 mg-kg )AEI7 . &
B SM FALFEFF(E T ALT. AST. MDA, TNF-a
TE PR TNF-o/IL-10 LUfH, DhJBcsE T HFAESS
¥y, 0 55 T2 B =R 2 1 -3 (caspase-3) S R YL 4,
Hn GSH., IL-10 B354, ] 1713 HaS | Bt
i Bt B- & A% B (cystathionine PB-synthase, CPBS)
mRNA FIeailE y-24f#% B (cystathionine y-lyase,
CSE)mRNA ik, X UtHH M HoS 4 hnal in g
HIR $if5, 1 SM b Bl hriafe . Hik . it
PATARE LA HoS 77k kg HIRMO, A=
By SIL @ PR S eI . AAE LA S I IfiL
TR A WK VR s AR 26 , AT & #E 751l HIR
IVERII . 3B W9 A BRI S SIL By AR
-B-FR 1 4% (SIL and hydroxypropyl-B-cyclodextrin ,
SIL-HP-B-CD)I il ¥ s T 2 AW G il 17 & iE
#% K HE 1 1(high mobility group protein 1,
HMGB )R, A& S 4P /E M2, Ergiin
SEWUE L SIL AT LAY/ P 487 S i At L s
HARAFHLA S H A TR A G

SM JHE M APt HIR (4R AL S5
W7,
2 ImRMARARER

K RESE Y RA BENBUEER], BB
R R TERE T, RESR TR0 . A AY I PRI
50 SCHR R B 3k 2R 25 W A 38 97 2 R0 R O T IRAS 1
BRI R

RT OAKTCE F REIE R LG0T RE G o R

2.1 DILI

SIL 3597 DILI FIfE RS 3 BAE rh e L 45 %
25 S EUT S o Tao il T meta /3087 TR H S
TREALYT AR S Y 1 198 Bl , A5 T SM ZEHi
Biiaitzis DILL rhigfER, Z5REH] SM 7ET
B4t DILL J5 T W i 487k, 7E48 4 J i
TR T PLEE 255 2 89 DILI (0 & AR XU, IERE
KT 2 RS 4 BT ALT K, DAIKES 8
) ALP 7K, ®XLLAEWBR A Z ey o B, 9k
T AFNIF 78 () 7353 207 B br g% 2551k
() DILI S840 5%, #0017 SIL egex) DILI
FRATFVERT, PG T SIL BS54 Hh 25 Wb
J7 DILT B R . o4 R WoR SIL B HA
ISP A AL 25 YR T 4R ALT . TBil. AKP
(K52 H I >50%. TR SIL Hzh el # B A HAth 2y
Vg ] Lk DILI B AT I bE
2.2 TR

HWANE R E BT SM FEIR IR FIRY7 9
FEPEF A Y748 . Morishima ZEH4I YL HCV il
RIS HCV 1932303 43 25 3 A0 ] il 504 4
(peripheral blood mononuclear cell, PBMC)FI T 4|
L, ZERSNIR SMAFZE FURAF LR X AR R S A
ORI SR o B BRTE 5~40 pg-mL-' FIIRIE T,
SM Xf PBMC [WaEEMaR/)y,  HL30) S At i b o o]
TNF-a ., II #+3 & (interferon-y, IFN-y)F1 IL-2
FIBESE A o X UEHH SM alsm@ k] T 20 b
B FAE 5 4 M R 430 K997 HCV . XIMRF- 45147
Bt SIL e 3 X 12 1 £ U I 4R % % (hepatitis B
virus, HBV)@ YL i 2 - 4e AL OVE T, PEAS T SIL
JREHEXT 98 BIARIGITHIIZME HBV B B E 1 PR
YERT, FERIERE T SIL 7EI6I7 HF60 5 i vk
J1o ZWFFRLERFE0 SIL A AP 4i4k,
R ARG NS S, BT HBV ) DNA
g, feHE T ReK &, H AL AT RS R
Wht/B-catenin {5538 A K,

Tab. 7 Silymarin and its active components against hepatic ischemia reperfusion injury

R Ak HEEEERES S 3k
HIR, KR K KEZE 100 mg-kg™, 10 Jd L ALT, AST. MDA, TNF-a, TNF-o/IL-10, CBS mRNA [40]
CSE mRNA . H2S. caspase-3; T GSH. IL-10
HIR, K 7K KH = 200 mg-kg™', 24 h | TNF-a, IL-1, IL-6, ROS, M30. NF-kB [41]
HIR, KR KR TEFR - B - IR L ALT. AST. HMGBI [42]
HIR, KR JK R TE 50, 100, 200 mg-kg™! J ALT, AST. MDA, TNF-a, ROS. CAT [43]
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2.3

AT T 60 5 L B, Irf &
B Tk TR 2R, RJGHFIR IR SIL
e, 14 d J5 BFE ORI | IR KA R K,
M3 ALT. TBil, AST. y-GT 7K-FH4H B R#IK
UiH] SIL A Rosis e B AR e I3, It
E—E B LD BE A R RN, G5
FRU SM ] YD B A U A 400 1 4 4B (miyeloid-
derived suppressor cells, MDSCs) Lt ] , 1 il
MDSCs FIIIRE, 3 CDS'T 4 & Bk 28 1L
FOFME, P0G Fas/FasL M@ EAYTIRE, 6] ke 40
ML AR A, NIRRT IR, AR
X SIL A BTy Je ot N S A A T 5
YL SIL AT 38 o Bl S 40 B 15 4R/ FAK I 1
KA SKOV3 4l ry =28 hHe S0,
2.4 ALD 5 NAFLD

SIL W& 4% ALD F1 NAFLD i B B if
FIIRITFVER o Lirussi SF0UERGY T /K K 22 -B- 2R M
¥ (silibinin-p-cyclodextrin crystalline, IBI/S) X184
ALD BEM W, R{K4n ALD B kA IBUS
135 mg-d~!, #LLMH 6 ~H, X R AEEZ
IBI/S JA¥7 HI4LH MDA I /b P %, X
Vi IBL/S A 38 48 38775 S0 A IR S S A el
JFB . ZEARSEAEDIGET T SIL el &3 ik
MG MG YT ALD I IRITRL, DL RO IFEF 4k
TEPRIYSZ . IZBFFE A R AR SIL @ LT BR 2
LN R TE PR A AL, DN ITTER = I AR i e e
BB OIRedE bR . S A AW T SIL i i
X ALD BERNAIFAEN], @kt 78 il 8 F BEHL
STEHIRYT , KB SIL A P RT3 i) IR ALT (AST
GGT. TC # TG W7k, Tiieh 5 B Mgk,
WA AR OIRAS X B D e A B i R 4
RO A, SIL BREE T AR R — 5 N ik
(compound diisopropylamine dichloroacetate, CDD)
1697 NAFLD, A gl g i oiae St Ag /K-, 4&
7~ SIL 5 CDD Bk H Al 3l o AR 9 i 48 K 25 LI
PR B R D RIS SOOR I ] A R T
UIReR AR, e B RS 2 0 D g4l
3 REERE

AL SM PR FHAH OGB4l PR 52 B A 512 95
W HEAT T3, &8 SM nlfEk DILL., itk
JHA AT ALD 45 552 a4 JHE43 497 0 3385 FHTG 97 24
Yo Biia g e FLE EZEAREILR . bR

P E AR F 252 2023 4 10 58 40 545 19 M

b TR A 3 R SE A A8 2 R A A
P K ) 530 i M OB 5 5 NF-xB {55 1
IL-6. TLR Fll TNF-a %, Wnt/B-catenin {55 %
) DKK1 Fl GSK-3p %, Fas/FasL {5 5 %K)
MDSCs, Akt {55l # 1 HMGB1, mTOR %%, Nrf2
1% 53 J& 1 NLRP-3 \HO-1.SOD #1 CAT %, MAPK
{55 MPRIY INK, STST {5 53 f& 1Y IFN 45,

KRG R TR P IR e A — &
Bt B SCHRIRGE , FERT F IR SR F & (DILIL .
eI K , BT S5 R B 25k i 2 AN [ 7
AR AL A A A B R VE RIS, pl T
W, 7K BT ZGYAEIR YT AN R PR 5 | S 14 P L i
NN & SR OD N O E Py O ek (MR S e I Rt
T B A RGN ST

Zr ERTR, AR SCEERK RE 250 A 52
5 P P4 A B AR AL ) AR R AH G 10 H A A5
AT T8, A2 n] o SM it — PP Rl
Z IR ST 3-S5, S DL SM 2Ry 203 1
FULEIG RIGIT A0 22 4k S oA Sk B & G 1Ay
BEE LAY, A SM Bl TR AN R 2 B g 45 405
T AT g EAA T TE IR R (8 o [FIE SM. BB AN [F]2i
A P45 15 B AE PR 50K R T e DRI 25 B LA 4

REFERENCES

[1] MINEMURA M, TAJIRI K, SHIMIZU Y. Liver involvement
in systemic infection[J]. World J Hepatol, 2014, 6(9): 632-642.

[2] ASGHAR Z, MASOOD Z. Evaluation of antioxidant
properties of silymarin and its potential to inhibit peroxyl
radicals in vitro[J]. Pak J Pharm Sci, 2008, 21(3): 249-254.

[3] SKOTTOVA N, VECERA R, URBANEK K, et al. Effects of
polyphenolic fraction of silymarin on lipoprotein profile in rats
fed cholesterol-rich diets[J]. Pharmacol Res, 2003, 47(1):
17-26.

[4] ZHAO Y X, FENG C X, LIU X T, et al. Protective effects of
silybin self-emulsifying drug delivery systems on acute liver
injury induced by CCL[J]. Chin J Mod Appl Pharm(** E /¢
i HZ%), 2016, 33(8): 1006-1009.

[S] BARADARAN A, SAMADI F, RAMEZANPOUR S S, et al.
Hepatoprotective effects of silymarin on CCls-induced hepatic
damage in broiler chickens model[J]. Toxicol Rep, 2019(6):
788-794.

[6] LIUC,ZHUY H, LU Z X, et al. Cadmium induces acute liver
injury by inhibiting Nrf2 and the role of NF-kB, NLRP3, and
MAPKs signaling pathway[J]. Int J Environ Res Public Health,
2019, 17(1): 138.

[7] LIN L, WANG J C, WANG H W, et al. Protective effects of
silibinin on acute liver damage induced by cadmium in mice[J].
Animal Husb Vet Med(% 5 8-%), 2017, 49(11): 114-117.

Chin J Mod Appl Pharm, 2023 October, Vol.40 No.19 -2751 -



[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

2752

BEYDILLI H, YILMAZ N, CETIN E S, et al. Evaluation of
the protective effect of silibinin against diazinon induced
hepatotoxicity and free-radical damage in rat liver[J]. Iran Red
Crescent Med J, 2015, 17(4): e25310.

WANG H, FENG X X, HAN P, et al. The JAK inhibitor
tofacitinib ameliorates immune-mediated liver injury in
mice[J]. Mol Med Rep, 2019, 20(6): 4883-4892.

ZHANG Y Z, WU X C, LIU Y X, et al. Protective effect of
immunological injury
concanavalin A in mice[J]. Chin J New Drugs Clin Rem( &
Breh SRR, 2017, 36(7): 417-420.

BAOF Y, QIUPY, CHEN Z Y. The effectiveness of silybin-
phosphatidycholine compound on liver injury of mice induced
by D-galn and BCG+LPS[J]. Prev Treat Cardiovasc Dis(-C» Ifil
BRI SEARRR), 2011(9): 10-12.

XU H X, LIU L, WANG M, et al. The protective effect of
silymarin liposomes against experimental liver injury in
mice[J]. J Xinjiang Med Univ(H i B Rl KF#244)), 2007,
30(8): 790-793.

ZHAO J. Study on the mechanism of triptolide-induced liver

silymarin on liver induced by

injury[D]. Shijiazhuang: Hebei Medical University, 2018.
WANG L. Preventive effect of silymarin and selenium-
enriched Cordyceps militaris on triptolide-induced acute
hepatotoxicity in rats[D]. Guangzhou: Guangzhou University
of Chinese Medicine, 2017.

PAN J H, LEE K Y, KIM J H, et al. Prunus mume Sieb. et
Zucc. fruit ameliorates alcoholic liver injury in mice by
inhibiting apoptosis and inflaimmation through oxidative
stress[J]. J Funct Foods, 2016(25): 135-148.

TIAN T L. Expression of Egr-1 on alcoholic fatty liver in rats
and the intervention effects of silymarin[D]. Hefei: Anhui
Medical University, 2013.

SONG Z Y, DEACIUC I, SONG M, et al. Silymarin protects
against acute ethanol-induced hepatotoxicity in mice[J].
Alcohol Clin Exp Res, 2006, 30(3): 407-413.

ZHANG W, HONG R T, TIAN T L. Silymarin’s protective
effects and possible mechanisms on alcoholic fatty liver for
rats[J]. Biomol Ther (Seoul), 2013, 21(4): 264-269.

LI G M, LI W P, LI X B, et al. Study on the effect and
mechanism of combined use of silybin and captopril on
alcoholic liver disease in rats[J]. Acta Univ Med Anhui(Z#{
BRI R22E4), 2019, 54(2): 276-280.

CHEN S L. Pathogenesy of acute liver injury induced by
ethanol and protective effects of silymarin in rats[D]. Hefei:
Anhui Medical University, 2010.

NEUSCHWANDER-TETRI B A. Non-alcoholic fatty liver
disease[J]. BMC Med, 2017, 15(1): 45.

FEDERICO A, DALLIO M, LOGUERCIO C. Silymarin/
silybin and chronic liver disease: A marriage of many years[J].
Molecules, 2017, 22(2): 191.

AMATO A, CALDARA G F, NUZZO D, et al. NAFLD and
atherosclerosis are prevented by a natural dietary supplement
containing curcumin, silymarin, guggul, chlorogenic acid and
inulin in mice fed a high-fat diet[J]. Nutrients, 2017, 9(5): 492.
YANG L Y. Silibinin improves nonalcoholic fatty liver by

Chin J Mod Appl Pharm, 2023 October, Vol.40 No.19

[25]

[26]

[27]

[28]

[29]

[30]

(311

[32]

[33]

[34]

[35]

[36]

[37]

[38]

regulating the expression of miR-122 in vitro and in vivo
study[D]. Shijiazhuang: Hebei Medical University, 2019.

GAO H W, CHEN M, LONG Z J, et al. Lipid hepatoprotective
effect of silibinin on fat-induced nonalcoholic fatty liver rat
model[J]. Drug Eval Res(Zj#) 1T #r W 57), 2017, 40(6):
773-771.

MARCOLINO ASSIS-JUNIOR E, MELO A T, PEREIRA V
B M, et al. Dual effect of silymarin on experimental
non-alcoholic steatohepatitis induced by irinotecan[J]. Toxicol
Appl Pharmacol, 2017(327): 71-79.

THUENER J. Hepatitis A and B infections[J]. Prim Care, 2017,
44(4): 621-629.

WAGONER J, NEGASH A, KANE O J, et al. Multiple effects
of silymarin on the hepatitis C virus lifecycle[J]. Hepatology,
2010, 51(6): 1912-1921.

LOZANO-SEPULVEDA S A, BRYAN-MARRUGO O L,
CORDOVA-FLETES C, et al. Oxidative stress modulation in
hepatitis C virus infected cells[J]. World J Hepatol, 2015,
7(29): 2880-2889.

BONIFAZ V, SHAN Y, LAMBRECHT R W, et al. Effects of
silymarin on hepatitis C virus and haem oxygenase-1 gene
expression in human hepatoma cells[J]. Liver Int, 2009, 29(3):
366-373.

AHMED-BELKACEM A, AHNOU N, BARBOTTE L, et al.
Silibinin and related compounds are direct inhibitors of
hepatitis C virus RNA-dependent RNA polymerase[J].
Gastroenterology, 2010, 138(3): 1112-1122.

STINE J G, LEWIS J H. Current and future directions in the
treatment and prevention of drug-induced liver injury: A
systematic review[J]. Expert Rev Gastroenterol Hepatol, 2016,
10(4): 517-536.

PAPACKOVA Z, HECZKOVA M, DANKOVA H, et al.
Silymarin prevents acetaminophen-induced hepatotoxicity in
mice[J]. PLoS One, 2018, 13(1): e0191353.

ELSAYED ELGARAWANY G, ABDOU A G, MAHER
TAIE D, et al. Hepatoprotective effect of artichoke leaf
extracts in comparison with silymarin on acetaminophen-
induced hepatotoxicity in mice[J]. J
Immunochem, 2020, 41(1): 84-96.
ABDULRAZZAQ A M, BADR M, GAMMOH O, et al.

Hepatoprotective actions of ascorbic acid, alpha lipoic acid and

Immunoassay

silymarin or their combination against acetaminophen-induced
hepatotoxicity in rats[J]. Medicina (Kaunas), 2019, 55(5): 181.
JAHAN S, KHAN M, IMRAN S, et al. The hepatoprotective
role of silymarin in isoniazid induced liver damage of
rabbits[J]. J Pak Med Assoc, 2015, 65(6): 620-622.

SABINA E P, PETER S J, PRATHAP S, et al. A comparison
of hepatoprotective activity of bacoside to silymarin treatment
against a combined isoniazid and rifampin-induced
hepatotoxicity in female Wistar rats[J]. J Histotechnol, 2019,
42(3): 128-136.

RAGHU R, KARTHIKEYAN S. Zidovudine and isoniazid
induced liver toxicity and oxidative stress: Evaluation of
mitigating properties of silibinin[J].
Pharmacol, 2016(46): 217-226.

Environ Toxicol

P B FH 252 2023 4F 10 A4 40 B4 19 1)



[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

CANNISTRA M, RUGGIERO M, ZULLO A, et al. Hepatic
ischemia reperfusion injury: A systematic review of literature
and the role of current drugs and biomarkers[J]. Int J Surg,
2016, 33(Suppl 1): S57-S70.

YOUNIS N N, SHAHEEN M A, MAHMOUD M F. Silymarin
preconditioning protected insulin resistant rats from liver
ischemia-reperfusion injury: Role of endogenous H,S[J]. J
Surg Res, 2016, 204(2): 398-409.

KYRIAKOPOULOS G, TSAROUCHA A K, VALSAMI G, et
al. Silibinin improves TNF-a and M30 expression and
histological parameters in rat kidneys after hepatic ischemia/
reperfusion[J]. J Investig Surg, 2018, 31(3): 201-209.
OLTEAN M. Silybin against liver ischemia-reperfusion injury:
Something old, something new...[J]. J Invest Surg, 2018,
31(6): 521-522.

ERGUN Y, UREMIS M, KiLINC M, et al. Antioxidant effect
of Legalon(r) SIL in ischemia-reperfusion injury of rat skeletal
muscle[J]. Acta Cir Bras, 2016, 31(4): 264-270.

TAO LN, QU XY, ZHANG Y, et al. Prophylactic therapy of
silymarin (milk thistle) on antituberculosis drug-induced liver
injury: A meta-analysis of randomized controlled trials[J]. Can
J Gastroenterol Hepatol, 2019(2019): 3192351.

ZHAO H, LYU F F, SANG R X, et al. Clinical efficacy of
silibinin capsules in treating drug-induced liver injury[J].
Gansu Med J(H R E2Y), 2021, 40(6): 490-493.

MORISHIMA C, SHUHART M C, WANG C C, et al.
Silymarin inhibits in vitro T-cell proliferation and cytokine
production in hepatitis C virus infection[J]. Gastroenterology,
2010, 138(2): 671-681.

LIU J P, GUO X Z, LI X M, et al. Effect of silibinin capsules
on liver fibrosis and Wnt/B-catenin signaling pathways in
patients  with HBV infection[J]. Chin J
Nosocomiology(H e B BB 44 3k), 2022, 32(3): 336-340.
DONG J. Effect of Sijibin capsule on hepatic injury after

chronic

P E AR F 252 2023 4 10 58 40 545 19 M

[49]

[50]

[51]

[52]

[53]

[54]

[55]

TACE in hepatocellular carcinoma[J]. Med J Natl Defending
Forces Southwest China( P4 Fg [E B £ 25), 2019, 29(2):
140-142.

WU T C, WANG X, ZHU X X. The anti-lung cancer
mechanisms of silymarin via inhibiting myeloid-derived
suppressor cells[J]. J Mod Oncol(FLf U EE=£), 2018, 26(6):
822-827.

WANG M S, DONG X, ZHAO W X, et al. Study on inhibitory
effects of silibinin combined with afatinib on proliferation and
invasion of ovarian cancer cells and its mechanism[J]. Chin J
Mod Appl Pharm( H* [ 3848 5 I 25 2%), 2022, 39(22):
2908-2914.

LIRUSSI F, BECCARELLO A, ZANETTE G,

Silybin-beta-cyclodextrin in the treatment of patients with

et al.

diabetes mellitus and alcoholic liver disease. Efficacy study of
a new preparation of an anti-oxidant agent[J]. Diabetes Nutr
Metab, 2002, 15(4): 222-231.

LI S X, ZHANG Z Y, ZHAO H X, et al. Clinical observation
of Qinggan Huashi Huoxue Decoction combined with silybin
capsules in the treatment of alcoholic liver disease[J]. China
Pharm(F[EZ5)l1), 2021, 30(8): 64-67.

CAO J. Effects of silybin meglumine on serum lipid levels and
liver function indexes in patients with alcoholic fatty liver[J].
Contemp Med(4fXE2%), 2022, 28(1): 109-112.

CAI L. Effects

diisopropylamine dichloroacetate on liver function and blood

of silybin combined with compound

lipid levels in patients with non-alcoholic fatty liver[J]. Chin J
Clin Ration Drug Use(llfi R & Hi 25 2435), 2022, 15(5): 24-26.
GUO X C, ZHANG Z P, DENG Y G, et al. Research on the
protection of four kinds monomer of silymarin on acute liver
injury in rats induced by Amanita fuliginea[J]. Pharm
Today(% H 242#), 2017, 27(1): 9-12.

Wk B 397 2022-07-11

(T4 HEH)
Chin J Mod Appl Pharm, 2023 October, Vol.40 No.19 -2753.



