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Clinical and pharmacological research progress of Tibetan medicine
in prevention and treatment for hepatic fibrosis
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Abstract: Hepatic fibrosis is a common pathological link of multiple chronic liver diseases, and further causes
cirrhosis and even liver cancer. Tibetan medicine possessed significant and unique clinical effects in the prevention
and treatment of hepatic fibrosis through unique medication methods such as single prescription, time synergy, and
dialectical combination prescription. Pharmacological experimental studies have shown that a variety of Tibetan
medicine formulas and herbs have anti-fibrotic effects, and their main pharmacological action mechanism involves
inhibiting lipid peroxidation, reducing liver stellate cell activation and proliferation, regulating collagen metabolism,
etc. This review summarizes the research progress of the clinical application and pharmacodynamic mechanism of
Tibetan medicine in the prevention and treatment of liver fibrosis, aiming to provide a reference for the development of
clinical use and innovative drugs discovery of Tibetan medicine against hepatic fibrosis.
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Table 1 The composition and efficacy of the representative complex prescription of Tibetan medicine for clinical treatment of liver fibrosis

Preparation name

Main composition

Traditional efficacy

Shiliu Rilun Kaci

Granati Semen; Malvae Fructus; Cinnamomi Cortex; Pleurospermum hookeri var.

Nourishing qi and blood in liver;
tonifying lung and kidney;
activating blood and dissolving

Powders™™ thomsonii (processed); Asparagi Radix (processed); Polygonati Rhizoma (processed);

Mirabilis himalaica (processed); Cordyceps; Crocus sativus; Piper Longi fructus,

Carthami Flos; Tribuli Fructus; Amomi Fructus Rotundus stasis
Shisanwei Carthami Flos; Dalbergiae odoriferea lignum; Aconitum tanguticum; Terminaliae

Honghua Pills"!

Bovis calculus; Bubali cornu; Caesalpinia bonduc; Chebulae fructus
Shibawei Daxiang  Bovis calculus; Sandalwood; Pterocarpus santalinus L.; Aquilariae lignum resinatum;

Honghua Saxifrage umbellulata Hook. F. et Thoms; Chebulae fructus; Pomatosace filicula;

Powders!"" Phyllanthus emblica; Meconopsis quintuplinervia Regel; Herpetospermum seeds;
Coriandrum sativum L; Dracocephalum tanguticum Maxim; Dadix Aucklandiae;
Carthami flos; Veronica didyma Tenore

Ershiwuwei Turquoisis; Margarita; Coralline; Cinnabaris; Chebulae fructus; Scrap iron (processed

Songshi Pills"*!

Dalbergiae odoriferea lignum; Aristolochia moupinensis Fr.; Adhatoda vasica Nees;

belliricae fructus; Phyllanthus emblica; Aucklandiae Radix; Moschus; Caryophylli flos;

by Termaina chebula); Phyllanthus emblica; Faeces Trogopterori; Santali albi lignum;

Clearing the heat in liver; resolving
hard lump; dispersing the liver and
rectifying qi

Clearing the heat in liver; resolving
hard lump; dispersing the liver and
rectifying qi; removing slough and
promoting growth of tissue
regeneration

Clearing heatand removing toxicity,
soothing liver and promoting
gallbladder, dispersing blood stasis

Bovis calculus; Aucklandiae Radix; Herba meconopsis,; Aconitum naviculare Stapf;

Myristicae semen; Caryophylli flos; Saxifraga pasumensis; Terminaliae belliricae fructus;

Bambusae concretio silicea; Croci stigma; Gossampini flos; Moschus; Calciosinti
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Table 2 Anti-hepatic fibrosis effects of Tibetan medicine formulas and herbs. ALT: Alanine aminotransferase; a-SMA: a-Smooth muscle actin;
Bcl-2: B-cell lymphoma-2; CAT: Catalase; CCl,: Carbon tetrachloride; Col-I: Collagen type I; HA: Hyaluronic acid; HYP: Hydroxyproline;
IL-6: Interleukin-6; IFN-y: Interferon y; IV-C: Type IV collagen; LN: Laminin; MAO: Monoamine oxidase; MDA: Malondialdehyde; Mrp3:

Multidrug resistance protein 3; Mrp4: Multidrug resistance protein 4; NF-xB: Nuclear factor kappa-B; PC-III: Procollagen type III; SOD:

Superoxide dismutase; TNF-o: Tumor necrosis factor; TGF1: Transforming growth factor$1; TIMP-1: Tissue inhibitor of metalloproteinase 1

Tibetan Experimental model . . .
L. . . Main result Mechanism of action
medicine of hepatic fibrosis
Ershiwuwei Liver fibrosis rat induced by CCl, HYP |, collagen | Promoted collagen degradation
Songshi Pill*"!
Langgqing Ata”®"*! Hepatic fibrosis rat induced by high HA | ,PC-IIT | ,IV-C | ,LN | ,SOD 1, Prevented oxidative damage, promoted
fat and low protein feed combined MDA | , collagen fiber area of liver tissue ~ collagen degradation, inhibited the activation
with administration of ethyl alcohol |, TIMP-1 |, Col-I |, TGF-p1 |, a- of hepatic stellate cells and blocked the
and injection of CCl, SMA |, leptin receptor mRNA | leptin receptor pathway
Renqing Hepatic fibrosis rat induced by HA | ,PC-IIT |, IV-C | ,LN |,SOD  Reduced lipid peroxidation damage
Mangjue"" dimethylnitrosamine 1
Kukongquet- Liver fibrosis rat induced by CCl, ~ HA | ,LN | ,MDA | ,HYP | ,-SMA  Reduced lipid peroxidation damage, promoted

unkachaerp™®”

Qishiwei
Songshi Pill**!

Hepatic fibrosis rat induced by high
fat feed combined with administration
of ethyl alcohol and injection of CCl,
Herpetospermum CCl,-induced rat liver fibrosis

}, TGF-p1 |

HYP |, collagen |

HA |,SOD 1, TGF-p1 | ,HYP |

collagen degradation, inhibited the activation
of hepatic stellate cells

Inhibited collagen synthesis, promoted
collagen degradation

Reduced lipid peroxidation damage, promoted

seeds??”*! collagen degradation and reduced cytokine
expression
HSC-T6 rat hepatic stellate cells Proliferation rate |, Bcl-2 | ,NF-xB |  Promoted apoptosis of hepatic stellate cells
Meconopsis Hepatic fibrosis rat induced by high CAT 1 ,MDA | ,SOD 1 ,TNF-« | ,IL-6 Reduced lipid peroxidation damage, promoted
quintuplinervia  fat and low protein feed combined | ,IFN-y | ,HYP |, TGE-g1 | collagen degradation, inhibited the activation
Regel® with administration of ethyl alcohol of hepatic stellate cells and inhibited the
and injection of CCl, secretion of inflammatory factors
Crocus Liver fibrosis rat induced by CCl, HA | ,PC-I | ,IV-C | ,IN | ,caspase-3 Promoted apoptosis of hepatic stellate cells,
sativus®" 7,Bcl-2 |, TGF-p1 | inhibited the activation of hepatic stellate
cells
LX-2 human hepatic stellate cells Smad7 mRNA T, Smad2, Smad3 mRNA Inhibited the activation of hepatic stellate
stimulated by TGF-41 ! cells
Swertia Liver fibrosis rat induced by CCl, HA |,PC-IIT |, TV-C |,LN | Promoted collagen degradation
chirayita™*" Liver fibrosis rat induced by a- HA | ,PC-II | ,IV-C |,LN |,Mrp3 Alleviated intrahepatic bile acid deposition
naphthylisothiocyanate 1, Mrp4 1
HSC-T6 rat hepatic stellate cells Proliferation rate | Inhibited the proliferation of hepatic stellate
stimulated by TGF-51 cells
Lamiophlomis Hepatic fibrosis rat induced by high MAO | ,PC-1IT |, HA | Reduced lipid peroxidation damage
rotata (Benth.) fat feed and injection of CCl,
Kudo™"
Chebulae Liver fibrosis rat induced by CCl, Improved the pathological morphology Inhibited inflammatory response
fructus™! and ethyl alcohol of liver tissue fibrosis
Sophora Hepatic fibrosis rat induced by CCl, HA | ,TGF-p1 | ,HYP |, miRNA-16 Inhibited the activation of hepatic stellate
Moorcroftiana™ 1, miRNA-200a T, miRNA-126b T cells
Swertia Liver fibrosis rat induced by CCl, HYP | Promoted collagen degradation
mussotii*"!
Phyllanthus Liver fibrosis rat induced by porcine TGF-g1 |, TNF-a |, MDA |,SOD T, Promoted collagen degradation, inhibited
emblica™! serum HYP | the activation of hepatic stellate cells and

the secretion of inflammatory factors
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P B 9k L 40 i 983 -2 &5 1 (B-cell lymphoma-2, Bcl-2)
J NF-xB 5 85 [ 22 15 2 3k JFF 22 DR 400 M vy R s, v
FEPUF AR AL E R PY,

21 A6 B A I AR 5 BOR I 4555 D At

FLHR B, LT LI AL /K B T 90000 JHF 2 48 A K BT S o
H caspase-3 F Ak ik /b, 1M 7E £ 4k 18] B A 2k G,
T 25 L 18] B N AT X ) Bel-2 Kk, H T 474k
B H 2 R SO 1 HSC, R I i 21 A6 BT A 8 I SO
caspase-3, 1 il Bel-2 5 5 HSC ) T2 & ¥ I 41 4k {bAF
FAPO 55 B 50 R B, AL AL TR X CCL, 15 T 11/ iR AT
YA BA RYEH, KRS IR g 2G4 5
BN I FR E 1, TR B JUE PF p38MAPK 35 1 [ 3R 75 R
[, 2 B 3L ] B8 38 i FE MK p38MAPK 15 5 18 2% J0i ek
/b HSC 3458, 35 1 6 2 HT T 27 4 A0 R 1 A7
35 FETRERE KRIEEHEHZECMMPFE LRSS
—, et s JiR B 1 A SR A 2 BHL T ECM s 8 AR g o
AP, KR4 JE B B A 77 -1 (tissue inhibitor of
metalloproteinase-1, TIMP-1) ] 1 ] fixz Ji B () % g v
P, AR ) A A TR 5T M i DR R 2 1 ECML 43 i, 3 3R
JEPUAR o R, TIMP-1 SCR] ) HSC i T, 3 1M 45 258
P ECM. B B BT 385 m 400 ) i 25 4 4k K B 2H 23
TIMP-1 } I B Jig J5L & 4 (collagen type I, Col-I) ] %
ik, P s HPUH LR YA AR R BL I 5 02 a3 Ji i 1% At 5 410
) g S FE TR A O, HYP o iR 2R A B B e
T8 IR I 4H 2R HY P i A s B P R DR B
(ARG B, (8] 82 VP AN B 27 440 72 O, g 254
TR P A A RS A AL A TR A AL P
OF SR 1) AT W B AR AR 4 AL R U 2L
HYP 5 &, {1 1 2 4 2H 23 H0 160 1 5 ek i A& FL T 21
AT AT REAE AL -
3.6 EHARMEH S —Fh 3 ERIE TR T 40 i )
W, 5 R 246 5 K HSC AL R, ¥
7 T JiR ke IR 2 s AT 7 A 21 A . 5 245 52 T ) 77 B
PRI 55 0] i 25 A 52 G R 3 (CCl,~ ST K v i v AR ]
PR B) 5 3 0 A1 4 A K BRUTH 2H 23 b 1) 3R 2 A
mRNA Fik, 50 H o] fe s 98 R 2 R d 2 R ST
YRR

U VG J5 2 =5 o 3k = V6 7 I 9 0 1 25 2
— . Zhang S5 E B SR U 2 4E U o b, R 581
VO X% IF S0 CC, 75 5 10 I 21 4 4k K BRI v A 1 5 33
RS o 25 R, 1G5 2 S 4 P xof A P 1
5 E Y M NRR H 2R 23R AR R
PR K 2 R A0 2 B AR, W IR R & A, H i i g
N RGPS S0 FAY AR, H
AL 3E 3 T T 40 €2 38 P450 7A1 (cytochrome P450

7A1, CYP7AD) 4l £ & P450 27A1 (cytochrome P450
27A1, CYP27A1) J 4l g £ 35 P450 8B1 (cytochrome
P450 8B1, CYP8B1) P& I ¥4 I O B34 i HF ik Pt e %
/i 1 (lysophosphatidylcholine acyltransferase 1, LPCAT1)
VPR 25 AL, 12T FE R WAL ) Y 4 A P R S
S g e A )1 PO 5 5 ST 4T 4R AL B A A
Bl o

T OF S — R AROR R k2 Ny, AFAET
JER 24 BT R 2P el ) VO F SR SR R M
H OO R I S T AT BRI IR A AR S B A AL
K EIIE ' HALNLPC-III.IV-C & HYP & &, o i
JIE A ST A5 FOIR 2, 3T 3@ T v i e a2 2R
H £ 2 5 #1985 1 3 (multidrug resistance protein 3,
Mrp3) F1 % Zjiif 5 # 5% & A 4 (multidrug resistance
protein 4, Mrp4) R i& B A 12F H 43, AT e iR
THIRER 3 3500 I 21 4R AL
4 BREERE

J 125 25 16 7 I I 5 D S A& HAL A R, R
TREFERNINAKHZARK . TEk, BN ST E
X 5% 245 7 ¥ FEF T R4 B0 1 AT 280 K% 2 B ML R AT 1K
BRI o TR AL =R AL S\ Bk
ZLAE FUAE R = 22 5 TR A I PR A PR IESE o R AR
0] AT A (8 3 P 5 3R, RII 2 AN 05
A7 I J Wy [ 2L S I B 6 FH 24 £ AR € T 245 05 =X, X
JHEF A B3 i R IR A A SR AR bR i A I B ik
b, R FIAT S A 1 — S B B AR 4R AR T
S T7HIF) 2 A O B BRARA S Y, IR R
R IR 24 R AR LR, 2200 S i e o Sk )
ORI 5 A B R T IR B S R AR SO R 2
k% (Bl 1).

Il AR A AR ) A 498 R 245 kAT IR 24 2 5 S8
ZITT RIS R IF AT o 82 T AT AL B i RE T B
HH OB 25 BT A B e ) R RO T %o AR, HUARET
YA 25 LA AT A — S A R 248, I O
PRI 5 Rl FEAAE — L, @ 07 &P SR
AR, © W) B hith 5 24 BEAE P AL BE S AN IR
NEE, #1297 s R B S 5 T 3N AT o AR AN,
250596 21 A B AR S0 78 T ACBLTR JUAS J7 T T
@ Tl PR A B T F& 77 V6 JH 21 24 A4 8 245 52 07 B0 kAl
LT IVA 2 /0 gt B T N VoW ST i X U SA R TP I 17
TF A 7 2R BT ) 770 R FH 22 b AS (R0 81 175 A F) 4 4
AR 2 R BEAT R G 0 25 R0 VRAN, W A ik
TS 2T 24 A 390 2 1 P AR A, 28 T 7 8 A I PR
JSAE AR IR & B 255 @ BExTIm R B 6 2T 4E10
WA IR A S A, DU “NR7 O\ =4k
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Figure 1 Mechanisms of hepatic fibrosis and possible actions of

Tibetan medicine

WR” AL B AR AR, 45 & BT AT 4R AL 0 1k
L, BEAT A7 R WE T, BRI E T AL S e AR
L RSB 5 P B R AL, AT S B BAR R 25 0T
KEGHAL; @ FeT HUH-LF 4R 2 I 57 5 A=) 308
B, 5N 2% 25 B 27 AU 5 B R AL A A
Ji 20 27 55 R GE AL A0 T T BOF N ELEE & 70 i, 4K
WA R BBy PO £F A A R AR, 3110 8
3 W 5 1 AL EBI B R0 FD R 24 0T 2T AL ) G 254
R R PR AR

e Sk SR B ST U SR RS B O
FHANRANZE T & A7 BB SCRR Bk AR AR R 11 53 48 3 5
EE; EP LY

FERSE: JTA 15 E CA AR G PR

References

[11 Shan L, Liu Z, Ci L, et al. Research progress on the anti-hepatic
fibrosis action and mechanism of natural products [J]. Int Immu-
nopharmacol, 2019, 75: 105765

[2] Wang X, Fu T, Wang J, et al. Hepatoprotection of yangonin
against hepatic fibrosis in mice via farnesoid X receptor activa-
tion [J]. Int Immunopharmacol, 2019, 75: 105833.

[3] Friedman SL. Hepatic fibrosis—overview [J]. Toxicology, 2008,
254:120-129.

[4] Xia HS, Chen SR, Zhong YC, et al. Pathogenesis of liver fibrosis
and its treatment status [J]. Chin Med Herald (9 [E £ 2§ 5 ),
2014, 11: 162-168.

[5] Peng MDZ, La MZM. Study on the understanding and treatment
of cirrhosis in Tibetan medicine [J]. J Med Pharm Chin Minor
(FERREEZ &), 2016, 6: 53-55.

[6] Xizhu JC. A brief discussion on understanding of Tibetan

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

medicine on liver and liver diseases [J]. China Tibetol (' & i
%), 2010, 4: 155-158.

Ciren BZ, Gu J, Shi ZL. To explore the core composition and
compatibility features of Tibetan medicine Ershiwuwei Songshi
Pills in the treatment of liver disease [J]. World Sci Technol Mod
Tradit Chin Med (tH ¢ R} % 5 oK - 2 25 HLAC L), 2018, 20:
140-145.

Gengzang DZ, Kamao CR. The clinical application of Tibetan
medicine Shiliu Rilunkacisan against liver fibrosis [J]. J Med
Pharm Chin Minor ("' [E [k 245 7% &), 2017, 7: 27.

Feng X. Study on Anti-hepatic Fibrosis Effect and Mechanism of
Tibetan Medicine (7 25 5 8% JI T HLIF £F 4 A0 AE A S HLELAF 55
[D]. Beijing: Beijing University of Chinese Medicine, 2018.

Lan KJ, Que Z. Treatment plan of Tibetan medicine for liver
cirrhosis [J]. J Med Pharm Chin Minor (H [B [% % [ 245 2% &),
2011, 17: 63.

Deqing BZ, Bai M, Bai Y, et al. Clinical observation on thera-
peutic effect of liver cirrhosis (Mchim Khray Smug porgyas pa)
treated with Tibetan medicine [J]. World Sci Technol Mod Tradit
Chin Med (tH 5% B} % 8 R - = 245 3L AL 1k), 2013, 15: 1009-
1014.

De J, Bai M. Clinical observation of Tibetan medicine Dangma-
truzhen in the treatment of ascites due to liver cirrhosis [J]. Chin
J Integr Tradit West Med Liver Dis (H 78 [ 25 & JF 5 24 &),
2019, 29: 33-34.

Pengmao CD, Tai B. Study on the clinical curative effect of
Tibetan medicine Shisanwei Honghua Pills against liver fibrosis
[J]. I Med Pharm Chin Minor (71 [ R B 2574 &), 2013, 6: 23.
Zhuo M, Lan KJ. Clinical analysis on the treatment of 36 cases
of liver cirrhosis with Tibetan medicine Shibawei Daxiang
Honghua Powder [J]. J Med Pharm Chin Minor (9 [ [ % % 2§
4:), 2007, 3: 21.

Zhang JW, Gao JJ, Liu DL, et al. Clinical study on Ershiwuwei
Songshi Pills combined with entecavir in treatment of chronic
hepatitis B [J]. Drug Clin GRARZ P 51 K), 2019, 34: 212-216.
Wanma LD. A clinical research on Tibetan medicine saffron pill
composed of eighteen medicinals's anti-fibrosis effect on liver
[7]. Clin J Chin Med (*h ES I R 55), 2014, 6: 94-95.

Ji B, Zhuoma T. Clinical observation on Tibetan medicine
treating 50 cases of early liver cirrhosis [J]. J] Med Pharm Chin
Minor (F [B R R 24 4% 7)), 2009, 8: 12.

Dangzeng CR, Niangmao ZX. Observation on curative effect
of oral Tibetan medicine and external treatment of Tibetan
medicine in treating liver cirrhosis [J]. J Med Pharm Chin Minor
(T RREE 25 2% 35), 2020, 26: 27-28.

Shi XT, OuYang XH, Su XL. Research progress of anti-hepatic
fibrosis drug treatment [J]. Med Recapit (% 2% £ i), 2019, 25:
480-489.

Gao YP, Wang NP. Effect of Tibetan medicine Songshi pill on
experimental liver fibrosis rats [J]. Chin J Exp Tradit Med Form



y

3002 - 2% %R Acta Pharmaceutica Sinica 2021, 56(11): 2995 -3003

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

(P s286 5 752 2k ), 2005, 11: 47-48.

Peng YR, Ding YF, Luo YH, et al. Experimental study on the
therapeutical effect of Lang Qing A Ta on hepatic fibrosis [J].
Chin J Exp Tradit Med Form (1 [E SZ46 J5 71 % 44 38), 2012, 18:
190-194.

Jing XY, Ding YF, Huang YP, et al. Effect of LangQing Ata on
TGEF-f, a-SMA and OB-R of collagen in rat hepatic fibrosis
model [J]. Mod Chin Med (1 [ 3L X o 24), 2015, 17: 1258-
1262.

Xue J, Peng YR, Ding YF, et al. Effect of Langqing Ata on
metabolism of collage in rat hepatic fibrosis model [J]. Chin J
Exp Tradit Med Form (4 [ 525077 7% 44 %), 2012, 18: 260-265.
Chen WW, Wang HR, Huo X, et al. Therapeutic effect of Renqing
Mangjue capsule on liver fibrosis rats induced by DMN [J].
Drug Eval Res (Z#7ENE9T), 2019, 42: 1099-1104.

Huang LL. The Protective Effect and Mechanism of ZYJN on
Experimental Liver Injury (& 245 7 2 i tls - 22 R AR AT E FWF 50
F L #8 5) [D]. Chengdu: Chengdu University of Traditional
Chinese Medicine, 2009.

Feng HL, Wang NP. Effect of Qishiwei Songshi Pill on experi-
mental cirrhosis in rats [J]. Chin Tradit Pat Med ("' i%25), 2005,
27:741-742.

Liu W, Fu XH, Huang SY, et al. Protective effect and mechanism
of total lignans from Tibetan medicinal Herpetospermum seeds
on carbon tetrachloride induced liver fibrosis in rats [J]. China J
Chin Mater Med ("1 [E 125 4% %), 2017, 42: 567-571.

Liu W, Shi LL, Shi YC, et al. Effects of total lignans from Tibetan
medicine Herpetospermum pedunculosum seeds on proliferation
and apoptosis of rat hepatic stellate cells [J]. Chin Tradit Herbal
Drugs ({1 % 24), 2017, 48: 2912-2917.

Wang ZW, Wang RQ, Guo M, et al. Influence of active fractions
of Meconopsis quintuplinervia Regel growing in Gansu province
on antioxidant system of experimental liver fibrosis rat [J]. Chin
J Gerontol (1 [EZ4E 2424 3K), 2013, 33: 5043-5046.

Wang ZW, Shao J, Guo M, et al. Effect of total flavonoids and
alkaloids from Meconopsis quintuplinervia on hepatic fibrosis in
rat [J]. Chin Tradit Pat Med (4 & 24), 2013, 35: 1125-1128.
Wang ZW, Cheng XL, Guo M, et al. Influence of active fractions
of MQR growing in Gansu province on effect and expression of
TGF-f1 of experimental liver fibrosis in rat [J]. Chin J Immunol
(PS4 £), 2013, 29: 135-139.

Wang ZW, Shao J, Guo M. Influence of the active fractions of
Meconopsis quintuplinervia Regel growing in Gansu region on
inflammatory cytokines in experimental liver fibrosis rat [J].
Immunol J (%% 544 8), 2013, 29: 24-27.

Wang Q, Zhong LH, Yu L, et al. Effects of Zanghonghua on
expression of transforming growth factors-f1 in rats with liver
fibrosis [J]. Prog Mod Biomed (A4 ¥ = 2% 3t i), 2012, 12:
3228-3231, 3262.

Wang Y, Zhu LY. Experimental study on the treatment of rat

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

hepatic fibrosis with saffron [J]. Prog Mod Biomed (FL1C4E#=
i), 2010, 10: 3244-3247.

Yang PQ, Wang Y, Mei XQ, et al. Effects of crocetin on signal
transduction pathway of human hepatic stellate cells stimulated
by TGE-1 [J]. Prog Mod Biomed (B A2 4 B2 2 3t i), 2018,
18:3230-3234.

Mei XQ, Wang Y, Wang FX, et al. The influence of saffron in
expression of apoptosis related protein caspase-3, Bcl-2 in rats
with liver fibrosis [J]. Prog Mod Biomed (FLAXAE ¥ = 3 J2),
2016, 16: 4427-4430.

Wang FX, Wang Y, Mei XQ, et al. An experimental study on the
treatment of liver fibrosis with crocetin [J]. Prog Mod Biomed
(RARAEEE 3 R), 2017, 17: 5432-5435, 5577.

He DD, Xu MD, Zeng BL, et al. Effects of Swertia chirayita on
hepatic fibrosis model rats induced by carbon tetrachloride [J].
Chin J Tradit Chin Med Pharm ("} # 1 [ 24 % &), 2017, 32:
4680-4683.

Chen XQ. Study on Anti-hepatic Fibrosis Component from
Ethylacetate Fraction of Swertia chirayita (555 3% /R 2,
S BALPUT 25 4 4k 35 PE B4 57 72) [D]. Hefei: Anhui University
of Chinese Medicine, 2018.

Wei SL, Wang J, Li DM. Inhibitory effect of Swertiamarin on
fibrosis in rats with cholestatic liver damage [J]. World Chin J
Digestol, 2016, 24: 3482-3487.

Yang H, Zhang Y, Tan WC, et al. Anti-fibrosis effects of "Duyiwei
Granule" on hepatic fibrosis [J]. Shanghai J Tradit Chin Med (.-
R E), 2010, 44: 64-67.

Jiang H, Li KQ, Li X, et al. Protective effects of effective compo-
nents group of medicine Terminalia Fruit on experimental liver
fibrosis [J]. J Int Pharm Res (52422 5 4 &), 2013, 40: 611-
614.

Min H, Hu CH, Hu B, et al. Optimization of extraction technology
of total alkaloids from Sophora Moorcroftiana based on multi
index comprehensive detection and its mechanism of anti-hepatic
fibrosis [J]. Guid J Tradit Chin Med Pharm (71 2% 2§ §:4}), 2018,
24: 14-18.

Han Q, Wei LX, Du YZ. Experimental study on the effect of
glycosides in Swertiam mussotii against carbon tetrachloride-
induced liver fibrosis in rats [J]. Chin Tradit Pat Med (" i %),
2009, 31: 936-937.

Li P, Yang ZT, Peng BC, et al. Effect of Phyllanthus emblica L.
on immunity hepatic fibrosis in rats [J]. Chin J Exp Tradit Med
Form (H [ 5256 77 7% 44 %), 2010, 16: 171-173.

Feng JL, Shen HR, Li X, et al. Effect of Fangji Huangqi Decoc-
tion on liver mitochondrial per-oxidative injury in hepatic fibrosis
mice induced by lipopolysaccharide and nitrosodimethylamine
[J]. Tradit Chin Drug Res Clin Pharmacol ("' 5 25 5 IIfi K 25
#), 2010, 21: 506-508.

Fei Y, Zhang QY, Jiao L, et al. Synergistic hepatoprotective

effect of Schisandrae lignans with Astragalus polysaccharides on



SELLRHAR: JEUZY B iA AT AT 400 A I PR 5 24 BT F ik fe

3003

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

chronic liver injury in rats [J]. Phytomedicine, 2009, 16: 805-813.
Lin Y, Luo H, Wang X, et al. Flavanones from Sedum sarmen-
tosum bunge alleviate CCl,-induced liver fibrosis in rats by
targeting TGF-$1/TfR/Smad pathway in turn inhibiting epithelial
mesenchymal transition [J]. Evid Based Complement Alternat
Med, 2018, 8: 3080837.

Katsunori Y, Miki M, Takashi Y, et al. TGF-/Smad signaling
during hepatic fibro-carcinogenesis (review) [J]. Int J Oncol,
2014, 45: 1363-1371.

Fabregat I, Moreno-Caceres J, Sanchez A, et al. TGF-f signaling
and liver disease [J]. FEBS J, 2016, 283: 2219-2232

Hashemi M, Hosseinzadeh H. A comprehensive review on
biological activities and toxicology of crocetin [J]. Food Chem
Toxicol, 2019, 130: 44-60.

Koscianska E, Baev V, Skreka K, et al. Prediction and preliminary
validation of oncogene regulation by miRNAs [J]. BMC Mol
Biol, 2007, 8: 79-87.

Zheng J, Wu C, Xu Z, et al. Hepatic stellate cell is activated by
microRNA-181b via PTEN/Akt pathway [J]. Mol Cell Biochem,
2015, 398: 1-9.

Wei Z, Zhao D, Zhang Y, et al. Rosiglitazone ameliorates bile
duct ligation-induced liver fibrosis by down-regulating NF-«B-
TNE- o signaling pathway in a PPARy -dependent manner [J].
Biochem Biophys Res Commun, 2019, 519: 854-860.

Kubo N, Saito R, Hamano K, et al. Conophylline suppresses
hepatic stellate cells and attenuates thioacetamide-induced liver
fibrosis in rats [J]. Liver Int, 2014, 34: 1057-1067.

Zhang N, Li LS. Research progress on pharmacological effects

[57]

[58]

[59]

[60]

[61]

[62]

[63]

of Crocus sativus and its active ingredients [J]. Drug Eval Res
(ZIPFR ), 2013, 36: 394-396.

Zhang YH, Liu JT. Progress in mechanism of traditional Chinese
herbs against hepatic fibrosis [J]. Chin J Exp Tradit Med Form
(P E S8 77 7% 2% ), 2006, 12: 66-70.

Caviglia GP, Ciancio A, Rosso C, et al. Non-invasive methods
for the assessment of hepatic fibrosis: transient elastography,
hyaluronic acid, 13C-aminopyrine breath test and cytokeratin 18
fragment [J]. Ann Hepatol, 2013, 13: 91-97.

Jing J, Zhao JY, Hua B, et al. Inhibitory effect of flavonoids from
Glycyrrhiza uralensis on expressions of TGF-f1 and caspase-3
in thioacetamide-induced hepatic fibrosis in rats [J]. China J
Chin Mater Med (1 [ #1244 &), 2015, 40: 3034-3040.

Zhang Y, Zhou Q, Ding X, et al. Chemical profile of Swertia
mussotii Franch and its potential targets against liver fibrosis
revealed by cross-platform metabolomics [J]. J Ethnopharmacol,
2021, 274: 114051.

Tian CW, Zhang TJ. Determination of Swertiopicrin and gentio-
picrin in Swertiam mussotii by HPLC [J]. Chin Tradit Herbal
Drugs (5 24), 2006, 37: 442-443.

Shi M, Xiong K, Zhang T, et al. Pharmacokinetics and metabolic
profiles of swertiamarin in rats by liquid chromatography com-
bined with electrospray ionization tandem mass spectrometry [J].
J Pharm Biomed Anal, 2020, 179: 112997.

Hairul-Islam MI, Saravanan S, Thirugnanasambantham K, et al.
Swertiamarin, a natural steroid, prevent bone erosion by modu-
lating RANKL/RANK/OPG signaling [J]. Int Immunopharma-
col, 2017, 53: 114-124.



