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Research progress on effect and mechanism of Crocus sativus and its active
components against liver diseases
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College of Pharmacy, Zhejiang University of Technology, Hangzhou 310000, China

Abstract: Crocus sativus is a traditional medicinal and edible substance with multiple physiological functions. A large number of
studies have demonstrated that C. sativus can prevent and treat mental diseases, neurodegenerative diseases, cardiovascular diseases,
and hyperlipidemia. Results show that C. sativus can protect against liver diseases mainly through its anti-inflammatory, anti-oxidant,
anti-apoptosis and lipid metabolism regulation effects. The pharmacological effects and mechanism of C. sativus and its active
components in treatment of liver diseases are reviewed in this paper, in order to provide a scientific support for further research and a
wider clinical use of C. sativus in treatment of liver diseases.
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Fig.1 Chemical structures of main terpenoids of Crocus sativus
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Table 1 Terpenoids from C. sativus
KA S A B FFAEFRL SCHR
HiiEJS (4R)-4-hydroxy-2,6,6-trimethyl-1-cyclohexene-1-carbaldehyde-O-p-D-glucopyranoside  #:3k. fEil 21-23
4-hydroxymethyl-3,5,5-trimethylcyclohex-3-enol =k 21
2,6,6-trimethyl-4-hydroxy-1-cyclohexene-1-carbaldehyde 3k 21,24
(4R)-4-hydroxy-2,6,6-trimethylcyclohex-1-enecarbaldehyde-4-O-(B-D-glucopyranosyl 3k 22
(1—-3)-p-D-glucopyranoside
(4R)-4-hydroxy-2,6,6-trimethylcyclohex-1-enecarbaldehyde-O-f-D-gentiobioside 3k 23
(55)-5-hydroxy-7,7-dimethyl-4,5,6,7-tetrahydro-3 H-isobenzofuran-1-one-O-B-D- 3k 23
glucopyranoside
(1R,5S,6R)-5-(hydroxymethyl)-4,4,6-trimethyl-7-oxabicyclo-[4.1.0]heptan-2-one-O-B-D- 13k 23
glucopyranoside
2,4,4-trimethyl-3-formyl-6-hydroxy-2,5-cyclohexadien-1-one sk TER 24-26
FRLLAEIE Mk 24
crocusatin A i 25
crocusatin B 1ex 21,25
crocusatin C k. feilE. 16t 21,25-26
crocusatin D M. 1ok 25-26
crocusatin E e, Tk 25-26
crocusatin I Wik, ek 21,26
crocusatin J il 26
crocusatin K iz 26
crocusatin L iz 26
6-hydroxy-3-(hydroxymethyl)-2,4,4-trimethyl-2,5-cyclohexadien-1-one-6-O-B-D- #3k. ftilf 23,26
glucopyranoside
(485)-4-(hydroxylmethyl)-3,5,5-trimethylcyclohex-2-enone-B-D-glucoside sk 27
TS VHLLAER Sk 28
FALLAETR 5 F g FEk 21
PHZLAERR — R FEk 29
crocetin mono (B-D-glucosyl) ester sk 21
crocetin B-D-glucosyl-methyl ester Sk 30
crocetin di (B-D-glucosyl) ester 3k 30
crocetin mono (B-D-gentiobiosyl) ester sk 22,30
crocetin f-D-gentiobiosyl-p-D-glucosyl ester 3k 22,30
crocetin di (B-D-gentiobiosyl) ester 3k 27,30
crocetin (B-gentiobiosyl) (B-neapolitanosyl) ester sk 31
13-cis-crocetin di (B-D-gentiobiosyl) ester 3k 30
13-cis-crocetin B-D-gentiobiosyl-B-D-glucosyl ester 3k 30
—%2% azafrine 1 R 32
azafrine 2 R 32
PUiE2E DU AL R FEk 28
INEEALLER FEk 28
JNAEMLLR Mk 28
EF NS FEk 28
B-#1% & Mk 28
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(catalase, CAT) FI#+ it H K (glutathione, GSH)
IR, AR CCla 51 S JH I S AL SO 141421
PHLLAE T AT BT L R R G e . oK
IREFIRI . Fr A A G A S R 4% . Hassani
G IR AL AT ARRIRE XN A LB K B
c-Jun 23 R U (c-Jun N-terminal kinase, JNK)+
AL AME TP (extracellular regulated protein
kinases, ERK). #2%¢JF {75 5 A (mitogen
activated protein kinase, MAPK) 1 miR-122 [k ik
AP, YR BRI R e S KF-, - a4 -4 i
AT RIEORIAE R o P8 LA $0 ) 40 B O T2 16 23
FHLHIE S T ps3. AT T2 S (Bel-2-
associated X, Bax) F1 B 2 itk 208/ ps-2 (B-
cell lymphoma/leukemia-2, Bcl-2) FI4ifta = C
(cytochrome ¢, Cyt-c) HIZKF, #iifil~FhalRoR ]
L H IR T B H M (cysteinyl aspartate specific
proteinase, Caspase) -3 Fll Caspase-9 [y PE&EH4-45],
Jalili ZEPUEEHIPELLAEF XS el T 75 AT/ B
HATIRYT, AR TR e RS —%A

% (nitric oxide, NO) PRSI i45. AEWFHR
RIPELLAERR AT feadid ERyiERE BT 2 M
KW 1 Csilent mating type information regulation 2
homolog-1, SIRT1) FIFHEMIKEH 1| B 3
(microtubule-associated protein 1 light chain 3, LC3)
ik, T p62 KR, IS A B RIS,
e 2t B Wk AR BRAH S E Y5, AT fR37 T 4H L Zh
REES, LA BT FERIIT LA FU AR R A M LA
B (D) Sk NPT iEKr, A SE AR &
Hptd e i (20 AR IAEA T, ] SOE S
Ry (3) sl IEH M T, (4) 35 S B .

PHZLAE S HE PR Ry e db s Ve 5 5 O A DL
2.
22 YR

PRLLAEXHLTT 23 2258 8 3 CIBLL JAABY. 34
RIS, RS SOVRI T 25 4% 245 W A AR - 57t
IS5 S B RG B A ORY VR . PRZLAETH
REFFA p38 Fll p-p53 HRIA, FEIK cleaved Caspase-
3 HKF, AR T, AT ORI 75 3 )

2 MLAREFMERSICESEFRGHER
Table 2 Anti-chemical liver injury effects of C. sativus and its active components
- @ﬁﬁ&ﬁjﬁ EEE Y ] 2%’2?55# R it
3% B/ (mg-kg™) )/
CCL TN FRLAEH PA, ig400 6 CAT?, SOD?, GSH?t 41
CCL i FHI/NR PLLAERR PA, ig 140 6 CAT1, SOD?, GSHt 41
CCls 53R FRLAEH PA, ig100, FEH%Z 15 MDA/, SOD|, CAT|, TOS|, GSH?, TASt 4
RE% o EhsEs ST FELALKIEY PA, ig20. 40 80 5 MDA|, GSH?, SODt, CATt, GSH-Px}, GST{ 43
Wit &7 /N R FRLAEH PA, ip50. 100, 250 HYX  p53), Bax|, Cytc|, pp53), Caspase-3}, Bcl-21 44
TR FIRR [iAwia=; PA, ig12.5. 25. 50 28 MDA|, Caspase-9), Caspase-3|, Bax/Bcl-2| 45
[ G RN Ui PA, ig 50 21 SOD|, CAT|, TOS|, MDA|, GSH{, TASt 46
TR 2N PO PA, ig50. 100, 250 MDA/, HSP70|, SOD?, CATt 47
XU A T FIKR FLACH PA, ip5. 10, 20 30 LDH|, p-ERK |, p-JNK|, miR-122}, GSH?, 8-isoprostane ~ 48
FrEET IR P PA, ig 50 21 MDA/, TOS|, CAT{, TAS?, GSHt, SODt 49
FISLREIR FF A SI0/NR. PEZIAEKERY PA, ip 5. 20, 80 WK AT DNA #45 50
FIETRFR BRI /N FRLLAEE PA, ig50. 200~ 400 FK AL DNA Bif 50
JEd TSR Ui PA, ip125. 25, 50 28 NO| 51
SRR Ui PA, ip200 7 MDA|, LDH|, CAT{, SODf, GSH?t 52
JRZWER D-Z A3 FOLLAER PA, 500 mg-L 12h  LDH|, p62}, LC31, SIRTIt 53
e SRR U4

PA-TiBi4525  GSH-Px-A Bt H IS ALl HSPT0-HVATEE [ 70 LDH-FLERBIAME TOS-HAIRE TAS-BHEMWRES 1#r LT

VORI, TR

PA-prophylactic administration GSH-Px-glutathione peroxidase HSP70-heat shock protein70 LDH-lactin dehydrogenase TOS-total antioxidant

status TAS-total tioxidant status 1 means rising | means falling, same as the below tables
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Y. PRLLAEE IE e m b i K-, #i
MDA M &, /> H,0, AVEYESE % (reactive
oxygen species, ROS) B, FEAK I K F7KF,
T SRR O R RS B B, DR
PRI e A FR 2 B 0550, Wali £567)
W FC R IV A AEE I £ SR YD RE B A MR SR K [
“F-o. (tumor necrosis factor-o, TNF-a). M4 & -2

(cyclooxygenase-2, COX-2) f1 MDA ik, Jti&
SOD M1 CAT /K1, 1 i A AR 1-- 5 JH k-3 B
JHat. 25 b, PRLLAE Sk 0 AR
Fem BB A S SO IR JH I 28 9 2
HEZE AR -

VO LT3 B FLTE 1 o f 2 e JE 4 05 ) A FH L
* 3,

®3 BALEREFBEERSIGIERTRAEIER

Table 3 Anti-drug-induced liver injury effects of C. sativus and its active components

- ﬁéﬂ?&ﬁiﬁ fé\?’?ﬁfﬁlﬁ%\?ﬁ 2%%55% R it
PRy A (mgke) A
23R CHEFIVNR PZIEKIEY PA, ig20. 40, 80 5 MDA, GSHf, SODf, CAT{, GSH-Pxt, GST{ 43
IG5 52 /N B PHLLTEE PA, ig6.25. 12.5 7 pp38ls p-p33ls cleaved Caspase-3|, MDA|, SODt, CAT{, 54
GSH-Pxt
BN G S N R AW s PA, ig10 6  ROS|, Hx0|, MDA|, IL-1p}, IL-6|, TNF-a}, COX-2|, 55
SOD?, CAT?, GST{, GSH-Pxt, GSHt
FEU SRR PELEy PA, ig50 9 MDA}, NO|, IL-1}, IL-1B}, TNF-a), GSHf, GSH-Px} 56
FAEF-RAPHESI  PELAEER L PA, ig 100, 200 14  TNF-0, COX-2|, MDA|, SOD?{, CAT} 57
N )

2.3 RETMHERTRG

TSR HE 4534 22 R U IR T -5 B0 — P45
i, BT SRR AL R AR o By y B
LR X B4 . Tawfik 25058 P LT AEEF 200
mg/kg X KRBT ip TBI4 25 7 d, WA 1 PEAAE
HX y SETEBI GRS ER, RIVEITAH KR
bR IMILYE Pl /K T35 422 T B, 22 TUA B %) R B TNF-
o~ IL-18+ MDA FUfAR B G2 8 S A 7K P S5 35 %
ik, SOD. CAT. GSH-Px Il TOS /KF- 5 T,
NIRRT EA R 2R & B i BU K/ K2 K LK
KA y SRS R R IERER . 5y
SRR AR, VR AETF BTG TT AL L 24
FREXS SERE, ToIRAE. BATHER R EE T, JEEA
B R AR, Ui B P LR Rk y
U LR AR BT B A S B A
2.4 EREMRTRG

NARFENI CBERER 53 e AR e T AR, A
B2 FEU . Rezaee-Khorasany 55015
I3 IR PELLAETF 104 20+ 40 mg/kg 0K AL & 50%
LI (5 glkg) HBHATIRIVRYT MIERE, ek 4, 1
R/d G5 R R VB LG H RE 8 i T Jsk/> Bax/Bel-2 (1)
7K, #ifl Caspase-3+ Caspase-8 Fll Caspase-9 HJif

P, D AR T FRIR MDA S, AR
O A SR ) R AR T TL-6 F1 TNF-o0 (3R
%, YRS CRE I A S RE A . PHALAEAE TR
A BT IE 2 MR THLE e &
RS Hpia@id i IL-6 A1 TNF-o [R5 K
B sORES 5, ELRIE R, AR DR 1 R
B 000,

2.5 PBTREBRIMAEEEHMA (ischemia reperfusion
injury, IRI)

JHIE IR 5 & T FER AR A A JH-45 493 DA K B A9 A
PIBRFARY, SFEENHEREGSERE. &
1 IEA L H R IR E e, SRk
ROS 1772 2 P EEAL RIBCIRAS , AT In 5 U dske
ML FFEEE A7), Pan SEOSVE BLTELLAE L BFHREY)
A LU# SOD1 I CAT /KT LT+, FEAK p47phox FE A
Kk, 0 R R I R 0 TR T IR B IR
( nicotinamide adenine dinucleotide phosphate ,
NADPH) S ALEFHEIL, 4N ROS HIHKEE
BERC, RYHNFEACRIEE . TELLIE CRR
BUDIE REFRARAEAR 22 BOBRFEALKF, 0] IRT 55
TR PR X SO R Bz R A . IXR PR LA ]
Pl 8 5 = R A B IR AR
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L, PRAAEH RRTR S bR R T I, R
FLLAMM 2-FH G F 2 (nuclear factor erythroid 2-
related factor 2, Nrf2) {518, KEPLR. P
AER: A% miR-122. miR-34a F1 p53 HIZik, I

HIFFAARIE T, DRI AT G 32 IRIOH6S), S5 A7 FTfil
VLA AR AL AERE BEAT S8, R BLEA 1 e
IO TR AR AT DR A IS

PEZLAE e HAFAE B BURPHE IR R4 F LR 4.

®4 BLLERFEFMRS AR IR BER

Table 4 Anti IR effects of C. sativus and its active components

B PRLLAE RIS IR R TT RSS2 R (mg kg !) A2 Tal/d TERJT SCHR
IRI KE  PHLAE LB PA, ig20 IR Caspase-3, CAT|, SODIt1, GSTt 63
IRL/NER PHLAEH PA, ip 200 7 p53), miR-122], miR-34a|, Nrf21 64
IRI KB PHLAEH PA, ip 200 7 SOD?1, CAT?, GSH-Pxt 65
IRI KB PHLAEH PA, ip 100 IR Caspase-3], Bax| 66
IRI KRB JRAAERE PA, ip 100 IR Caspase-3), Bax| 66

2.6 SRR

S MR b 2 S A S S BE L 4t A A A
Y AET:, oA B LR 5 5
) 20 IR T067), Yang 2568157} 77 o L PH 21 A6 BR oK Bl
SR MR eI B IR A R ER . 5RE
PH LT ARG YT O BRZH K BRAR b, TR H1A] ip PE 4L
1R 2 mg/kg HISZI0H K RIHFAHLR WHFE Cyt-c K
Pl Caspase-3 7KV [, Bel-2 7KFFE . HHtLAT
W, PRLLAERR BRI D 2R R SN 7, 01 JHT- 448
PHT, AR R AR v 51 i 3473
3 BERART
31 JEBEFSMAE AT (nonalcoholic fatty liver
disease, NAFLD)

PHLLAERT NAFLD FNERE 14 i 107 35 A 1697 A
Fl. NAFLD & el e PRI &E . Bl
NAFLD s 4 [E 05 NE A 2 18 PE 505 . 2018 4,
T E NAFLD & ZIA ] 32.9%. ] 2030 45, H[H
NAFLD H#3 MEPig 4 3.1458 14, N4k
NAFLD £ 2 19K fge PR (1) [ 5K 1000,

PHLTAEN NAFLD EA 51 1697 1R,
Mohajeri 57 EESE 4 JH 45 v R 6 752 (1 IR 5 A2
PERERY KB, ig PRZLAETER 100 mg/(kg-d), 45 B & FLH
] R e A DR K BRI A4 R B P T v, B
AUMEERE TR, IR ARt &
M PE LG A AR5 b S B B b, B TR
i EAL T ) MDA THe . XU P4 e H AE il
A AE P A8 B S0 A8 A R IR R PO AR R IE
PR NTE G BT I PR E SR 1 W8 S L AW 3
Al I8 I B A 4H 23 )5 0 00 S8 Ak B I K P ZE 2%

NAFLD it el

VO LT AEANN B 88 10 1) I S A SR N,
PTG AR . Luo SEPIWF T K IR PE 4L AR
I ERE db/db /)N BUIE BT AE BRI AH QR R 3R
0,47 [ W 1 75 ot 45 & B2 H -1 (Sterol-regulatory
element binding protein-1c, SREBP-1c¢)- it 8
1A 3% 58 W) B 3E 52 & ( peroxisome proliferators-
activated receptors, PPARs) v JENTER & Al (fatty
acid synthase, FAS). HEfGME4HINE A ZHIEFE 1
(stearyl coenzyme A dehydrogenase-1, SCD-1) #1—.
BEH M EESEFL #2051 (diacylglycerol acyltransferase-1,
DGAT-1) 1) mRNA £ik; LiRZ 5HER p-Aft
FIE T FEIZ HH OGS K] PPARa BRAEEGHEG A EALKE 1
(acyl-CoA oxidase 1, ACOX-1) FRIBHEAAEEL
1 (carnitine palmitoyl transferasel, CPTI) 1]
mRNA /K, S8 LG B HER . P e FridiE i
JIE BRI £ 1 e R A5 RS EE 1 (5'-adenosine
monophosphate-activated protein kinase/mammalian
target of rapamycin, AMPK/mTOR ) 1 #1715 H bt
T 252 S AR AR 2L

VPO LT A8 S 5 1 87 51 NAFLD 1 L& 5.
3.2 EETERERART

TP RS 14 T 77 P A2 VPSR A P 28 B SR B, I
Yl g an s R T AR S AR E NI K e
U, A RRFERARI, FIRe KRNI HHEF
YEAFIHAELL o Tt S TSI R BRHEAT 10 JEFIRIHS ig
Tic & LA M v M TRk LAAS: 38V ARG P R I R B2
IERREIR ig PHZLIEER 50 mg/kg #H4T FBHIRTT o
2 S NI WY = g < BN L7 = O

[
He
ou
He
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Table 5 Anti NAFLD effects of C. sativus and its active components
- @éﬂf&ﬂiﬁ éﬁ%ﬁﬁfﬁﬁéﬁéﬁ éﬁ%ﬁﬁﬂ PR S
PR FE/(mgkg™) [/
NIRRT S LO2 400 POALAERR PA, 3. 5. 7umol'L”" 12h  ROS|, MDA|, NADPH?, GSH{, SOD? 70
AR ERSRR ey PA, ig25. 50, 100 4 MDA|, GSH?, GSH-Px{, SOD?, CAT? 71
MR R+ R fiaiey PA, po 100 8 SR AT v S 72
SN
db/db 7N [iawias; PA, ig20 8 SREBP-Ic|, p-mTOR|, PPARy|, FAS|, SCD-1|, DGAT-1|, 73

p-AMPK?, PPARa}, ACOXI{, CPTI{

(triglycerides, TG) ¥ & I TG & = A 25 18 i
% (free fatacid, FFA) & . JHHE REIY B EILT
TR . VUL AERR A I I AR R B ek, AR n it
FOEAD, MRS TERERE S, Ul B P8 2048 R TP A
PERG T A TBI B ARG R o W98 R I L1 AR IR 2
(PG T BR Ze ki ik B-SE AL RE It RILFRR ALl
(aniline hydroxylase, ANH). MDA % & i ##(,
ADH. ZPERiE M (acetaldehyde dehydrogenase,
ALDH). GSH Al SOD &P 22518 0. BtEIPLAE
TR BE TR AL SRR IR DT R E AL R G, I IR U R 2
s ek G T HERR ;Do £ B RN L REFRTTE BR
XEREPERR T = AR OR3P R . Rl S oI i 51
AT EIL, 153 7T AHE SR,
4 Bt

JER A P A e R 8 LR e R 2 — o FEAA
A, PHLLARRESERUIS T8 HepG2 4H AR F 4 i 2 14
e T ARG, I SR SR I [ AH DG 1 b PG
S AL A7 G 07 BIE SR I VE L0 A48 AL Rg i 41
il HepG2 4 i ) sy L Fg ity P FH N S L PG I 2 % ilg
(human telomerase reverse transcriptase, hTERT) 7K
SEUSY, FHAEF AR AT S BAR Goy/M HiTIE 21306
e 4 YL HE B ) 1 FH 70

VO LT A6 B FLTs 1t 10 76 4 3t 3R 3 R e 1)
fEH . Amin SEBURILPGLLAE T W] DAk COX-2 #
T M —EH LA A B (inducible nitric oxide
synthase, iINOS) IFRIL, KIEHLRIEM; WEARN
PUAALT CAT. SOD FI GSH /K, Ik Sk S5
T iAZIA T «B (nuclear factor kB, NF-xB) -p65 %
A, REEFEAMIET . Kim FBUHEHT RS2 R
PG AL XS 4 %-6 (interleukin-6, IL-6) ¥ 5[
Hep3B Al HepG2 #fiUfE 516 S 5 BuE A1 3

(signal transducer and activator of transcription 3,

STAT3) KL BAMMGHIEM . PaAETE T~ #M T
p-JAKI1. p-JAK2. p-Src. Bcl-2. 4iffuH#i% H D1
(cyclin D). #fbF¥324%& 4 (chemokine receptor
4, CXCR4). IfiLE PN J K Kl (vascular endothelial
growth factor, VEGF) Fl Survivin (315, 311 Bax.
Caspase-3~ Caspase-9 FIEENRT —BERR A% 5K A 1
(poly adenosinediphosphate ribose polymerase, PARP)
(1) mRNA FIK, M5 3 e 40 M 00 1 S 0ol FHHee
MGG - X R WV LLAE @ 7Y IL-6/STAT3 15
S AU . A R IR S R I
FEALST ], 4 AR e 2 IR TE 20 e IR 3
(50mg, 2 X/d), HHf 2 % EHEEALIRIT G
iR iR A S aa i N o |11 N I DA W i
PRSI A IR TT AR -

PO ZLAE S s I B B VR LR 6.

5 BFe4Ek

At IR D iE B R BT S5 R, RN
JHWN S aFH A w38 A . XA IR R B — AN
HI4H B B F 2R 41 (hepatic stellate cell, HSC).
HSC A DA™ A2 DLRE SR Dy 32 22 B 73 16 240 i A0 45 5
(extracellular matrix, ECM), ECM & ¥4 5] ik
FFEF4Edt.. HSC IS A T A T 47 4 Ak ot f@ A
T (AR D IR I3,

PHZLAERE LB I IIE Caspase-3+ #f] Bel-2 FZR
IR R AR P T84, PRLTAERRIL AT LA
SR EEEAM-2 (matrix metalloproteinase-2,
MMP-2) mRNA 3%, FEACHER 8 & A i 2
A F-1 (tissue inhibitor of metalloproteinase-1,
TIMP-1) mRNA HJi%, 355 MMP-2 TG, 6
59 TIMP-1 (#1351, f MMPs/TIMPs LLERE R, M
TS R S5 () P4 A e 31851, U4 AR I RE T 1 I 4H
2k p38 MAPK 45 [ 71K 16, | A R 40 i
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Table 6 Anti-hepatocellular carcinoma effects of C. sativus and its active components

- @éﬂf&ﬂiﬁ éﬁ?ﬁﬁfﬁf_ﬁéﬁéﬁ é%éﬁaﬂ A it
PERY FE/(mg-ke™) &)/
HepG2 41 PHLZLAE MR PA, 200~1000 pgrmL™ 24, 48, 72 {LitAFmdpamET: 77
7]
HepG2 41 FELLAETH PA, 3 48 hTERT| 78
HepG2 41 [iawias; PA, 0.01. 0.03. 0.1, 0.3. 24. 48 ELATS 240 ] 47 79

1 mol'L™
AR 12l A AW S
KR PHAAERE

Hep3B. HepG2 4l FHLIfEH PA, 20 pmol-mL"! 24

PA, ip75. 150, 300 22 &

MDA|, MPO|, GST|, COX-2|, iNOS|, NF-kB-p65], 80
CAT?, SOD?1, GSH?

p-STAT3|, p-JAK1|], p-JAK2|, p-Src|, Cyclin D1], 81
CXCR4|, VEGF|, Bel-2|, Survivin|, cleaved Caspase-
31, cleaved Caspase-91, cleaved PARPT, Baxt

MPO-BEL AL GST-A M H AL S Bl
MPO-myeloperoxidase GST-glutathione S-transferase

S UATIRY AR IR 325 W Joid PR R 2= 4t B 1 AT R T
o AR 4L A FHBT, A W 7036 B PR ZL AR B
I HIH] Smad2 F1 Smad3 & FARIEKT, M
Smad7 5 HEIEKF, il - 4 b g R 5
A KT Bl (transforming growth factor, TGF-B1)
KK, RIFVOFAAEACAE RIS, B 50K I NF-xB
AT e 4 Hh 28 VAR A B 1 20T

FEINEE I 2 SE AL 4E40 10, Algandaby S5
R BEZF T LY/ BT SE58,  RIPEZL
TEF AT LA NF-xB. COX-2. TNF-a £l IL-1p 3
ik, MIHRHJORE B, ks, PULLAET L REFHAS
A4/ a-TFHEINEIEE  (a-smooth muscle
actin, 0-SMA) F1 collagen-la fFRIE, E2, PHZL

TR ) 3 EEHLH]: (1) {21 HSC T, 4
il HSC EA0HS%E; (2) {2iEx) ECM FEf#: (3) 1
SEPT A B ) DR P22 58 s (4) il R Ji 2
AR B CA B b R A T R AR BRI A

VR AE K ISR BT 4L VR L3R 7.
6 “HiE

VELTAE S SIS PE R X RE0 A IRl e R
S L PR EE AR T PR RO R T 44 &5 I i 3
RIGFHIETER .. Fod, KT Iuafext i G
STERMRT i i %, QSR 24P
A TR AR A RIS VB 56 . E A fEXS
JHw IR ML = o8B, Bud. PuidT. 2
BEEBE, IR S MR B

®7 BUEREEERS AT AHELEER

Table 7 Anti-liver fibrosis effects of C. sativus and its active components

- mm% B R EHRYR éﬁ?ﬁﬁ# P it
PR (mg'kg™) I/
CCLFF AR FELLAEKE PA, ig20 8 Bcl-2|, Caspase-31 84
LA SR HSC-To 4l PHLLiEm: PA, 1X10% 1X107. 1X  24h  ERKI/2|,Bcl-2|, TIMP-1|, collagen1|, collagen ~ 85
108 mol-L™! 11}, Bax}, MMP-21
CCla /MR [ifawiain PA, ig5 12 p38 MAPK | 86
CCla KB PEELAEKHE  PA, ig25 8 ik HSC 3858, 55 HSC T 87
TGF-Bl S LX2 410 VE4AE/R PA, 1X 1075, 1X 100, 1X107 48h  a-SMA|, Smad2|, Smad3|, Smad7t 88
mol-L™!
CCL TR PILAEKENE  PA, ig20 8 TGF-pl} 89
TR AWAT 175 A AN [iitawia=; PA, ip25. 100 6 NF-B|, COX-2|, TNF-0}, IL-1p}, TGF-p, 91

a-SMA/|, collagen-1a|, MMP-21
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JipJeg AR I 55 HSC T, 4] ECM & R Al
et ECM [fist. S M, PaZiemifE Al
BUHIA BT AR, AEBA A B 2 H ER AP RR 1
FAERH B I6 77 T BA GBI IR .

FERREE 24 HLAE CRRERAED) hAaid sk “Piaqe
=R /1 B RN =D 4l B i i 2 O W AR o B N L
I3 W BE P RATHHREAL VRS ORIPVERT, X
AL PR RGTE TR BLHIREAT R GPERIAT T
R IR VG LTS 25l 17 s 400 P AR DA K% 6 s i 5
HI O g B A T2 HAOUBER TR, (Hik=
TS L 7R v i s A R M W Y G S N AR S A
JAY I 22 A B Z IR PRI AT, PR ALARVE T A3 1
R R R AT L 2 LR B 7T P AR A R R S B
WA, PRI, J5 SR NN PELLAEREAT A SR ) 2 4
PN AR IR SZIGWT 7T BEAh, BUA PRLLAEIR YT IR
HIIT FTIE R PR T PR ZLAE SR T 7 . P LA 5 3
RIS, T REPEGZHAY. £
LA ZRAERNGITR R, R ENTAT AR AR
FRRMEHRNI 5T OF FIBF AR B P 278 L
TR 730 22 R BV IR RS T RCR . Bt
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