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Research progress on the mechanisms of Tibetan medicine Gentianopsis paludosa and its chemical
components against ulcerative colitis and associated fibrosis

LI Huan',NIE Qing*, AN Yongkang',ZHANG Shuangxi',ZHANG Xiang’an'(1. Dept. of Anorectology, the First
Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450003, China; 2. The Fifth Clinical
College, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT Ulcerative colitis (UC) is a chronic and relapsing inflammatory disease of the intestine. Intestinal fibrosis represents
a severe complication and a potential risk factor for malignant transformation. Gentianopsis paludosa is one of the traditional
Tibetan medicines commonly used for treating gastrointestinal disorders such as damp-heat diarrhea and dysentery. Its chemical
composition is complex, encompassing xanthones, flavonoids, terpenoids, and other bioactive components, and it exhibits
properties such as clearing heat, eliminating dampness, and detoxifying. This article reviews the research progress on the
pharmacodynamic material basis and mechanisms of G. paludosa against UC and associated fibrosis. Findings suggest that its
extracts (e.g., aqueous extract, ethyl acetate extract) and active constituents (e.g., 1-hydroxy-3, 7, 8-trimethoxyxanthone, ursolic
acid, swertiamarin, luteolin) may inhibit inflammatory cytokines, combat oxidative stress, suppress cell apoptosis, regulate
intestinal microbiota and their metabolites, protect the intestinal mucosal barrier, modulate immune responses, and inhibit epithelial-
mesenchymal transition, through modulating relevant signaling pathways, such as nuclear factor-kappa B, B-cell lymphoma-2 (Bcl-
2)/Bcl-2-associated X protein, and transforming growth factor-B./Smad, thus exerting therapeutic effects against UC and its related
fibrosis via these seven aspects.
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FEY, 295% [ UC [ a4k & ™ 5 1) il 21 Ak s
Hr R 439 (9 T 1 JE R 2 R e A L ZEARRL, W E B NG
I M FE RV A8 XU, AR B 27 IA o UC AR DG EF kAL
Y KA e 5 1 b e e R A A A i A L S T A AR
LT YRR - 0 45 2 A A5 22 AL B UIAHOC . AT 3
TRYT 7% (AL4E 5-Z HE7K A IR 2 i 371 L fo g2 30 o 371 S 2B
Pyl A A5 ) FCRE BT 4 ) AR S, (X 335 2 48 4 Ak it
FEAVE A R, BA I 5 7= A i 24 SRR RS
SR 24 1 A e 7 Gentianopsis paludosa (Hook.f.) Ma.
1R e RR s 25 T AR M 25 A A, LR PE%E I8
O G BA AN Sf STl s Tk e
(DUPEA ) IR “BPRe i A5 Ry, H
T, DA B 0 A2 W e 7 I R AR TR A
R HFIRET TN LA X UC % 8
PN (HHBARVE FIPLH A . B4 RSN
IR TR A DG B 2H B, BRA A oY 28 W HL g 5 M I ) ( SR
ML ) 248 B MRS A P o0 BT B R oAb S e o
W KA YA S 22y 1w 25 BRAE AR T BUUC Oy i R
B RAFETRY ST, ASCR G TR AE R S
TR E UC AN LT AL ia v i 2 BRAT L Ao i
J& , LI 120 24 W TR B T 2 I R AL AR LA B
1 BERENUCKBEXFENUMEZTEERS
MR E i B AR ARG 2 b, HAL 22 o 8 24
I T 0 15 S 0 I I 288 | B 28 i 2 % S A 4
0RFLA Y. o WG4k A R R AR R A A
IR WISy, HRETT 408 17 Fh 0 dE 1-5638-3,
7,8-= H A FL MG I (&5 1.125~7.849 mg/g) \1,7-—
Fedk-3, 8- T F S FENE NG R | 1-55 33, 7- T H AR R
M 1,8- R HE-3, 7-Z H A M i A 45 5 i 2o AT
U P U S 2R GG T, B R UC A&
L AEACTETENGPE R FE M2 50 T T, 5K S R
AR 1980 AF B U MR AE i B T 40 g Hh AR 5 I e Y
=i A A W RE R R AN 6 AR Ly, JE e
SAHGE 5) B S5 5 LS RE SRR (1.02 mg/g) ST EIR R
(0.85 mg/g) B8 7 3£ 1 1 (1.8~4.8 mg/g) & oF 1
(4.6~8.9 mg/g) . I-FHFFHURMRAE N 1Y 5 M B A$HLUC
TEPERIBE S A A A R R R 2R S
FA S AR BRI E (0.24~1.79 mg/g) . AJRHL K -7-0-8-D-
WA PR P RAF (1.394~4.792 mg/g) | 424 %
H (1.755~9.385 mg/g) . 57 21 HL # (0.123~1.718 mg/g)
K 255 2 (0.045 mg/g) I 7RG o 5 i S HAT
Ul T B A SR S 2 R A Y TE b ]
REFEIZ 2 M6 UC 1Y B b A HE G IR, IeAh,
M A 2004 45 7 R IR AE i 75 o 28 4 B-

TEZD; 2026 455 37 5 51

A G MR E Y R B
PR PUAAL RN B R T I T R AE IR AR K P UC
TEPE,
2 BERERHBMERSHUC RBEXTEMLD
ERHNLH
2.1 HDHISEHEEF

RAESE UC KA FUR TR AIAZ O IR SHILH o 354% 2 I
AMERLEFREE R Z D& N, BRSO i R E 5 fa e A
+, IR RAEA L R RE AL S5 S s 4 MR i i R A
NAeEEB S5 I b R AN, 5 PR 780 o i e e R
B, A TN YRS T ) SEE R Sk
— PR e R G, IR AE S, UC AH 5@ AR AE B
5 AL FE iy PR HE A T - o (tumor necrosis factor-o,
TNF-a) . 141 % 1B (interleukin-1B,IL-18) . IL-6 % F -+
kB (nuclear factor-kB, NF-«kB) %5, #IHFSE W 5T & B,
K FIMA: 75 £ 1R R4 (0.05.,0.1,0.2 g/mL) T-1ii
i 22 W75 5 NCMA460 4 i i 57 9 UC BE 2, g 35 410
BEAI -6 IL- 1B B2 fk NF-kB (13835 , 3 WAL
BT UC WAL AT 58 590 S AE K531 S 15 NF-«B
{F7 AT G, A, AR i 35 10 1 1 A R B 2R ]
235 AR UC R BLZ I 24 21 NF-x B IL-17 1 IL-23 £
FIRAY, Fh e ik A B A 5 ) S A2 AR y 1 3RA
AR, DT g 18 SR s TE
2.2 MEMRH

SR I TR AR Jo 1 M S T N I R 4R (reac-
tive oxygen species, ROS) [4p£d 1t 7 A= 55 68 AL L
AL 25 e H BRI S AL (glutathione peroxidase, GSH-
Px) ST AU A0 B 18 R 4 o vl T B0 A S AT, T
R & i 52 I R g T 5 i A 1 e A= TratenSek 5540
A 54 T IF 64T 43 1 )5 & B, TN 1% (malondialde-
hyde, MDA ) . I3 S8 (025 197 ) 25 A B U DGR i )
75 IBD 85 A N H72E R, -5 1BD B JAEFR L 2 i 2
MISCPE . WA i B /KSR U [3.5.7.5. 15 g/ (kg d) ] Al ik
EZTE 2,4,6- =H R IEME MR (2, 4, 6-trinitrobenzenesul-
fonic acid solution, TNBS) 551 UC /N 25 i A1 24U i
A ALY BTG TS P | B ) 4016 ) B (myeloperoxi-
dase, MPO) i 14 & MDA 7K, AT el UC SR, 42
A SRR A 1, 1- ORI -2- A SR ) R ST R S
55 F ABTS+ H HY JE 15 BR 52 90 4R 5808 46 Tt 85 7K L 95% &
Pt IE T SR CIRAE 4 PN [RIER O T A A TG 7 5 H
WS T MR U KRR FL R WA OCE 45
R Y B FUR R R R 510 R RSN A AL T
PEA AT HIAR DG, A] RE R IR KA AL TG PR 2
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2.3 MMHIEET

20 B T e R PR A O AR P R A M A T R,
S P SRS I BRPRAT « AT B AT N R
fih 4 , B LRARER A M TR A 3R CL 4l
R CHMTHE ARG 1 855 A T/MAE, i
117 536 e K 26 1 18 9 (caspase-9) 5 #ME 8 B FH AL T- 5%
RS ERSE A T, SR % 8 IS caspase-8; P 4%
T I 2 L [R] TG RV caspase-3/7 , 3 i3 V) E IR ¥ 4 175
U0 AR R AR I A R i R S — R A
(TG IR TNV , AL FEHUIA T Bel-2 AR PR T3k
Bax MEIED p53 55, MIRIRAE" R H] i SEOR A 1R
il 28 KR UC K RUBIRL, & IR AE i 75 R LR
FEHUWI[37.5.75.150 mg/ (kg - d) 1fE LA ARy X 2
F R B2 B 40k -2 A 5C X & E (B-
cell lymphoma-2 associated X protein, Bax ) I caspase-3/9
M A 2R3, 1 B 4 Mtk [ 9 -2 (B-cell lymphoma-2,
Bel-2) 8 3Rk, /R HAT 38 43 94715 Bel-2/Bax {5 538
AT A T, BN B VR UC IPE T . #i RS
T, LG PER NF-xB 58+ «B Il & H 455 B U
B, LSRR = R AOE AT T AN S s 2 5 E
T A BRI SZ AR I, e 25 B8 1) 80T A% TR 5 B A
il 75 1 (inhibitor of kB kinase, IKK) & &% , i i%54k
19 IKK o/ ] 8 3o Wl 2 A0 A% R - B 4 i 2 1 S BOH %
fift , TR NF -k B SRR A A LA N 4 0 T AR G
BRI RIB™ . AP R, RANA: 8 LR g
FEE1(0.05.0.1.0.2 g/mL) T i i 2 K5 T NCM460 4f
JE ST A UC A AY, il 4 IL-1B . IL-6 \Bax . caspase-3/9 .
AR 1k TIKK o/B . W 2 k. NF-kB 1 2 (4 %35, [ Bel-2
(R (23K, FEIIHI NF-kB AR, AT o A0 IA 715 %
$rn Hon] Be s i i i b e AN 8 T k4% UC IR AR
PHERM
24 FATPERMERENREY

WAIEHERES UC K REY), WK 2 UC KA KR
AT B A, R W R I A i D AR O T
2 PR A R A 23 IR g TE R P A 45 5 R S
AR ™ P 4n 5 &% B i B (short-chain fatty acid,
SCFA) \ W5|WAT A= )RR A I 2 55t P ik 2 b 3+
PR SR Sl i RAE™ . FE IIAESE ol P AR 28 S
T 1R R R A7 510 UC /N RS RY 2 B m] 4
/N B TR SR R AE——FE T 1A b Bl A ] R
BEDA T 15 MR TR 1T B AR 2 B AL, AR I i 1] 598
TR 1T A REORS = B2 T e 5 TR AKSF- b, SUUFF T BEBR
Ji 5 WA T T A A X 2 8 AT 7T o o 28 T T A AR X
JEFb R o MAM S5 S b T ks UC /MRS Hh &
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R TR, AR/ B 48 RE A - TNF-a  IL-1B
IL-6 [ 23R 7K -, T WA 2 S5 ot Rl o 004 J 3 v
KMHARW =Y UC, AR LM, KRFLZRAT
H UL E R R A5 5 2R RN B = FLIRAT
URFER 2 G RN T R BK A 5 AT 25 DA AR 2
FEARFLRRAT B 53 o TR O S 1 L 9] 5 st R D] 5 2 P 2
ARERIRE I o R AR e R T
DNA MBS WA W /v e A i B JORC il 3 % , 2
718 13 3 TR IR ] BB K R R I UC 9T TE VR R R
S BORBE S S MR R R R I AAAE T 2 FiE
Yo ABAE IR AR i 78 TS Y, IR S PR
£ UC H A HLTRI BT AT Ay BB A e B BT UC SAH G 4T
A fE RS
2.5 RIPBHEREFE

FHRS R B D) RE AT UC KA AR R LR 2
— R R 1 e R AR B R R A
B3 b B A6 LA SIS R 50, BE A R PHL 1 I 1 Y
A EYURE Y RRER S50 5 AL, WIS 55 f
JEE TG AN S O™ o F A B/ 2R (zonula oc-
cludens, ZO) . 14 2 1 (claudins ) M4 25 11 (occludin)
SELH A TR B R R I B R R B B e e S
325 T 375 1 AR O 2 A, AT R AR K (B T B
O3B A M S5 S, 7E TNBS 755119 UC /) B
R YA i 7 TG PR B BE SRR AT R A SR A R AR
B1 (high-mobility group box 1 protein, HMGB1) ., Toll #£
Z /A& 4(Toll-like receptor 4, TLR4) i 2 43 fL A1 9% S 1/ 26
15T 88 14 1 K3k , 487 3% 8 43 e 3d 1 1 ) HMGB1/
TLR4 {5538 F§ AT S8 AL R AAE SO, AT |- il 245
7 40 20 claudin-5 . ZO-1 FT occludin {925 1 353k, B
AR 234540 , PR AR

HIEAYZ 54 piaias 5 b B e b fgimat
RS B R D RE I ] 200 B U 1A o 7 4 R, A
I PR 37 g 1 57 B D) BT, 1 B A OC 16 £ 2R 1 1 (au-
tophagy related 16-like protein 1, ATG16L1){E b —F H
W, 25 TIREAREE A WA IE A AN 2
S I i el A 5 JC A /N e D 40 MR LR 200 B 55 33
YA, ATGOL1 X TI45470 1 IR A 28t 2 11 55 DGR B 1
K0 50 i LA N FR S 2 X R, HYie R w5
IBD A XU 38 AR DG BRI AR S5 R AT AE i 75 It e
M [20, 40,80 mg/(kg-d)] 1 il TNBS /55 i UC iz £ 4k
R R A, e I RE 3 E M R R i gih
ATG16L1 i & # > &5 H 52 4% 3 (microtubule-associated
protein light chain 3, LC3) & (13815, IR FEXT I Zh
FEE o B R DR R H
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2.6 BETHEE

UC 1Y &R SPGB R B VARG . FEist e
Gy IEAR A R L B B W D fig 32 4 25 2 B0l 18 8 7
PEXGIN, 55 7 18 N TR W T ) o R )2 il A e K A
P2 R GETEAL, , 2T SR B3 N 1 B2 Ny 2 AR A, X — i
PO X A AR E AT A (N T 4B 45 A e PRk 4 it 55
2T G 2 A L R L 53D 64 9 AL 7, e [ S B0 b 4
SR SRR 5 ZEIRT . R R I, E A AE AN
[l T 2 f AR & M1 Y5 41 98 M2 H i fp e 771,
M1/M2 W 4 b Ak 26 i 5 UC %5 DA G 5 iR FH A=
75 R LR HREU) (25 .50 100 we/mL) il i 24k
Ay T & Ak BEAY RAW246.7 40 i J5 , A i 3 B %
RAW246.7 41 g M1 AU A6 40 B 1) A9, B AIK TNF - (1
FIRIKAF, R IL-10 A9 2 11 2R 58, 820 4 i 58 0E [
P R T 48H0 17T helper cell 17, Th17)/3#5 T
41t (regulatory T cell, Treg) < 7E UC 4 & Jog L il 7 ]
FERE S B ZAE A, L 3 ) 7 A 2 22 8 4K 11 (mamma-
lian target of rapamycin, mTOR )& 17 T 41 i /1L 1Y 5%
R R ARG R I, VAR e T P R AR R
R AE A R B R B £ UC /N BB Hp RS 10 5 1
P45 212U IL-10 .mTOR K Sk AHE FE 11 P3 (forkhead
box P3,FoxP3) ) mRNA ik, T IL-6 . IL-17 . IL-23
UERAE B H T K7 2 A5Gl 3 (silent mating type informa-
tion regulation2 homolog-3, SIRT3) | W & Tk i iR 1 1L
# M 1 (adenosine monophosphate-activated protein ki-
nase, AMPK ) 4 R #H S AL 324K yt 1 mRNA %3k,
FE WA J2R 2 0T 3 oL 40 SIRT3/AMPK/mTOR {55 3
B&IRTT Th17/Treg V- , NI 22 UC 4EAE S o
2.7 M ERE-E R

b iz -T8) i e Ak (epithelial-mesenchymal transition,
EMT) /& UC [ 18 £F 4 AL E R v (9 DGR S LT o AHOG
R T, RAE 5 W 2 ik 2 R AF7E B A R G &R
TR 9 E ) 0 1 B AL TNF-o  IL-1B . IL-6 55 R A
JBT, VTG 1 T U AT A A O35 5 EMT, {2 ff K & o
W WUILBh 4 (a-smooth muscle actin, a-SMA ) FHP: A AL
LT 2 240 Jf 338 5 5 3 26 4 Jf 7 7 A A 4 - B (trans-
forming growth factor-B, TGF-B) . MfiL/Miz 4 A K K+
SN ¥ 09K B T A O ECM &, e
SEECA AT Y i BE R AL B IR P A K D) RE RS, 56 K
AT B LT A B AT S IS A
WA i 5 /K $E ) (5.6 . 2.8 . 1.4 g/ (kg-d) AT I UC K
B2 A LR TGF-B IR IL , MUE S5 I A R 25k Bt
AT D832 R BRI AF AE AL RR BE o st h | T 24 i 25 Tl o )
[89 mg/(kg-d) I M HAGMERL S 1,8- 58 38-3, 7- — A 0k

TEZD; 2026 455 37 5 51

WG | 1-F236-3, 7, 8- = F AU NS ) 1, 7- R 3E-3,
8- FH A LG I R AN 1-FR -3, 7- 1 A SRS I [3 .6
12 mg/(kg+d) ¥ F & TNBS 75319 UC I £F 4k 1k K B
BERIZE i 2l 40 1 B A & 1 (type [ collagen, COL
[ ).COLII .a-SMA % 1} mRNA ik, L8 E-#5%k
2 1 (E-cadherin) i 85 [ 2 mRNA ik , il i3 7 il 45
EMT 7EFH 0 UC SAHSCEF4E4L™, 76 2.5 ng/mL IR 2
W2 A0 P 14 d 7559 NCM460 41 fits EMT A5 15 | 3
Az i 75 WS R (50,100,200 pg/mL) 7] 53 FiH ZO-1 1)
1 M mRNA 3%, F 5 TGF-B..Smad2/3 , Snail 5 55
MR 7 1(Snaill) .a-SMA ) mRNA 35, iZHLH Al
fiE 540 ] TGF-B1/Smad {5 538 F A ¢ ; [Al B, 28084
FEME TR 25 2 ), 40 Y 1 A SC B Bel-2  Beclin-1
B 26K LUK LC3- TT/LC3- T HAE I THE , P62 Y
HEARIKRACEREAR, B W BB 8D, 378 A4
5 Wk I 7T 5 NCMA460 i i EMT BRL Y [ I K-
g5 b A A S P or v AL TN T
11 R B IR UC MAHSCEF A ITE R, BA i it 24
SRR E AR HAE LRI DL 1,

Bax, caspased.
(g caspase-0%|
e (
e~ @
S

BRI

Vi \ claudin- 5. A N\
i 201, ocdludiny \
1\ | mtetet, | /
JLeamncs 1\ 4

i TGFpr. Smad2, i
:. ° .S.meﬂisnaln .‘.\.i
IEMT R

| N T o

(RIPPER RN

| EPBERRRECT
RIS 7 N A 7 N o 8
Bl BEREBEREEEMSHUCRBEXTELIIE
AL

3 BE5RE

DA it B A S IR A% S 15 24 TR IB YT IR AL R G
) FH 288, EA A B 245 D S5 A U 04 e PRI 28,
PRI ST UE L B A B s Pl R i E R
B SANRI AR Y fb 55 2 P2 G . ARG
TR R KIS BT UC SRS 4L Y
MU ZE 3 R, WA 1 10 AE i 75 M LS M o 32 i it
T NF-wB {5530 %% £k, AR IL-6  IL-18 55 R4 K+
IRV, V8% I T R R A RE 21 5 815 Bel-2/Bax i 7238
SPAE A0 R b R A FE R T i i R AR 5 A
Z0-1 . claudin-5 , occludin 25 7 B I 55 % i 2 26 1 23K,
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1652 245 1 g 1 b I 5 9 s 41 ) TGF-B./Smad {5 538 #%
VR, A0 BT A4 20 B 0 5 5 R SO AR S i 3 T R
TS PRS2 Mg i G Y-, M A 5 L 28 9 UC A oG
YL

SR i 5 M HAE M3 B i UC R AHSCET AL
AR SE LR B — s , (EATS A7 i T O B () B R £ 48
AARZR (1) B 42 A 8 0t A 58 38— A it 35 TP S
WA | RS G 2 AR E M RS2 AR KRR Rk
W K 107 SRR, B TP v LA SO
PUETAEARZGRA . AR AL LT TGF- B 1 i 6 A = e
SRR RO B A My~ T 1, Al R 2 Bl
(VIR SR e VAN Wt LI VA 24 S PN
J i TR O MEFINLRIF R A R —— I
BT 2 AR T I — (5 5l R A, X 20 e 22005
AR DI R] JRE AIL AR SR AN AR, JE R A o 5 08135 1 1 R
FEDUIA LT AEAL 0 BARBLH 754 T HED B B, Bk = 580 64
SCERYGUE . ST AR B SR 2 2 R A SO SRR A
FHOR, R G R LR R PR P R 25, 53 ak B PR R AR 5
RNA 4055 T Bk AL G B RS2 AR o B
IE R, SOT 8 R AR L TR s WA A
FE, A AR A S B, S TR O B B b B Ry
FEACI 9 o (3) A7 L W FEATS s —— H AT X
A i 8 PRI ) 0 B MR E 22 R BR T A — SR BBGRR 6, %o
HAZ T B AT 25 B B B RVE I SGTE HEAS A2 A
AR BRI RIOC 25 1 A BTG, 38 53 1L & ) 24 BREE MR
B2 RGHITE o ARRBRATEMEB ER TS T T B RIR ™
DAL= IE , SR FBBUBC T 1) 70 B SRS, T A A2 90 ok
e (ELE M 2 B I RS R R R A S, R A3
TR A B TR IR GRS AT R S 1
TERIER A4S AR R S S J7 e i P I 1k o 4
BB AT A S W RIS AL , HESh RIS
MEAZ ) 52 )5 R Y L (4) ISR EEAS JE—— Y AT B
LA E T AMAZh YK, RO 220 B —
TIE, MELL 42T e UC 52 2 il RO BRAR A 5 AH i PRATE
FEINHARTIEE =, N2 e AR50 R 45 25 05 8 1 R 1)
B Jim 2 AR Sl A SIS o i RS A5 ROR0RS 200 4k &
JR , ey 5 A R R DA e o 5 8 RS PR A2
OIS TIES RSP S N AfE YN 7bTERa B H Lo €20
858, AR TH Ve s [, I JR RS i i PR 2 BRI
FNREATRZR PRI R , WA A A 22 23] B
AT BINE B 25BN T SRR, Al PR R 55 K T P 28 42
PEEUEAR TS .
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