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Therapeutic efficacy and underlying mechanisms of Huanglian Pingwei Powder on ulcerative

colitis mice
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Abstract: Objective To investigate the therapeutic mechanism of Huanglian Pingwei Powder in treating ulcerative colitis (UC) model.
Methods Ultra-Performance Liquid Chromatography-Mass Spectrometry/Mass Spectrometry (UPLC-MS/MS) was used to detect the main
components of the drug. The TCMSP and PubChem databases were used to identify the targets of the drug’s components. The UC model was
established in mice using dextran sulfate sodium (DSS). Metabolomics analysis was conducted to assess the effects of Huanglian Pingwei
Powder on metabolites. Hematoxylin and Eosin (HE) staining and Alcian Blue-Periodic Acid-Schiff (AB-PAS) staining were used to observe
changes in inflammation and mucus in colon tissue. Inmunohistochemistry was performed to detect the expression of Zonula Occludens-1(ZO-
1), and Enzyme-Linked Immunosorbent Assay (ELISA) was used to measure serum levels of tumor necrosis factor-a (TNF-a) , interleukin-
6 (IL-6) , and reactive oxygen species (ROS). Western blot was used to assess the levels of phosphorylated protein 53 (p53) and cysteine

aspartate-specific protease 3 (CASP3) proteins in colon

[H4TH ] FS A RRE 4 TH H (82502208) tissue. Molecular docking was used to validate the binding
LRI v N R BN e IS s e affinity and interaction modes of key compounds with p53

2T and CASP3. Results  Huanglian Pingwei Powder is
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primarily composed of flavonoids, saccharides and

glycosides, phenylpropanoids, alkaloids, and terpenoids.
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Treatment with this formula regulated serum metabolites such as adenosine monophosphate, guanosine diphosphate-glucose, and indole

compounds, significantly reducing serum TNF-ac, IL-6, and ROS levels. It also increased expression of ZO-1 and mucin secretion, reduced

inflammatory cell infiltration in intestinal tissue, and inhibited p53 and CASP3 protein expression in colon tissue. Both dehydrocorydaline

and coptisine exhibited strong binding affinity for p53 and CASP3. Conclusion Huanglian Pingwei Powder alleviates intestinal inflammation

and improves gut function by inhibiting the p53 signaling pathway.
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111 34 SPRE /N, 40 H b IR &
20~22 g, AR KREAEDREARAE . 2
A FEVE AT UES : SCXK (il ) 2024-0021 . sl 4 {14
AIIES  SYXK (15 )2023-005, fl 3R 22 °C, 1B J¥
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K38 N PEMR SR R S AT SR . S S SRR
6 B 15 2 Bt S B B0 0 A R 5 40 B D1 s W At o
(LS . WNMC-AWE-2025445) .

112 #HgH & 5RA #HiETFHEhEELEAR
15 JE2/N9 g BREE 9 g H B 6 g B 10 g K. b
IR 24 B0 T S T B s B, 24 W AIE S R L
5 A5 AT 2l K (29150 mL) 359 30 min, I12E 258
6 g KAL10 g, KAKE WG/ K& R TR 1/3(4
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B B IRAE .

DSS(HIt 5 : N1118E) , KiZEFECAEYHARARA
A MR I E 7 1 e (L5 £ 09240709) , 1 ifE{FTE
FA2GL A BRAA ] 5 /0N U 1 4 (ROS ) il EC 7 928 1%
B 43 AT CELISA) A8 I3 71 6 (4t - ZK-5153) , L1
BB YR A R A A /N B R E T -«
(TNF-a) (#t5 : D721217-0096) . [ 40 i 4 25 -6 (1IL-
6) ELISA Kl i 51 & (415 : D721022-0096) 2 2
i - R 2 53 2 4 11 3 (CASP3) £ SR Hifk (4L 5
D320074-0100) | H I % -3- 8 R JBd S0 (GAPDH) 47t
R (4L : D110016) A B/INVH 2 F1-1(Z0-1) B 5
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) B A A B &) 5 B TR AL 2R 1 53 (p53) Frre FEHTIR
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& (45 : P0018S) , i3 = KA W R ey A R
28 ) 5 B RS R - RS A R (AB-PAS) 4% (8,105 &
(5 :G1285) , AR ERHLA R .
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AL (UPLC-MS/MS) ( # %5 : Q-Exactive) , 3¢ [H
Thermo Fisher Scientific 22 H] o
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1.2 448 AL T K/ BRBEHLS R 4 41, B
WL ER 2% il (PBS) 4l BT 2 | ¥ 3% - 1 4 A
ABEMEBEL (n=10) ., S HCCIR™ , Hd/VR UC
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Y5 5% DSS H KK, B H B 5 i DSS %, i
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AR AR T A DRI SR ] < A v J A Bt
17 60 kg, B 170 em, ARE L) 1.65 m? s hrifE /N B
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1.8 wm) , FEi 45 “C Wi sl : A-/K (55 0.1% W R ) , B-
M. VRS E . 0~2 min, 5% B; 2~ 4 min, 30%
B; 4 ~ 8 min, 30% ~ 50% B; 8 ~ 10 min, 50% ~ 80%
B; 10 ~ 15 min, 80% ~ 100% B;15.1 ~ 16 min, 5% B.
WK 2 0.35 mL/min; FEFERFR .5 wLo FUIG & B
S5 HEST; # it BT (5 5 R 4R 23 51 R FE 7 B 1
B BOHE R A S DDA TR I B il &
Progenesis QI v3.0 #{F#F 47 3 2 il i | R ) FR
g3 R BA B RIRS GE X SR — 1k . fb AW 4
RE BETORE B T 0 G R DL R TR R A Al
JHTCM Bl e AT e V537 o
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1E GeneCards ZUIE %2 (https : //www.genecards.org/) ik
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FUMLTEFEA 80 wl 2 B LA vk, A 320 pl B
FE-Z G (Vev=2e1, SR 2 we/mL TR G AR ) ,
W HEYR ¥ 1 min UUIE & H, K 5 75 10 min,
—40 CEFELIE R, B0 20 min (12 000 r/min, 4 C),
150 WL VG MIEAT 20T s B2 5 SRR SF LUl A
FIAEFEA (QC) o Bl R DDA, JF ih £ 48 42
XCMS v4.5.1 A T 320 g iR By R EE
BRI A IE 5 Ak A 4 0 6 e 1 1 B8 IRE ] OB A o &
B R R DL R 2R A 4 A YERE {8 The
Human Metabolome Database (HMDB) . Lipidmaps
(v2.3) FI METLIN %4 & LA & LuMet-Animal3.0 £ 4
PE AT S8 o AR T 2 R 4 - P<0.05 . FC=2.0
B FC<1/2.00 R FE B934T (PCA ) SRS FEAR
[E] i R A3 A A AT o R A RS P | 1R 5 e/ —
e AT (OPLS-DA ) X 7345 2 ] AR 48 6 114 Ak 2
5o MRAE OPLS-DA #5175 21| A8 f A (E (VIP) %53
22 AU AR S A R
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AB-PAS Ju o, U5 41 /)N Bt vt 45 1 41 21, AB-
PAS Je (A5 45 20 /N BR 45 W b B R IEEARIR 4 A B2 &%
W AT IR O, B e Sl B A5 5 BRI A T

G E 1 2k 4 e fa - T4 A /)N Bz i 245 i 4
21, 20-1 Uik 25 s bRz bR oo st .
Y - A D) R e 20K, 3% ()it A A & 3] 10 min,
R KT VR 3 J5 4 3¢ B & U 412 (EDTA)
VWP, SO B 2 5 min, PBS 15 Yk, 5% 14 111 3 1L
THEMA (37 °C,20 min) , AEUR I ZO-1 Hrf(1:
100 Fi B, 4 "CRI 1) | Jo SLiVEdie S ie A 24Uk iR
UL B TEYEAT , Image] B4 20 A BH A Xl i AR
1.3.6 o3& ELISA A& Ml £ 20 /)N BRUBR B AR 53 B
MM, 25 155 & 30 min J5 3 000 r/min .0 5 min , &
I3, ELISA £ I 2% 25 /)N BRI 7 H ROS . TNF-a J¢
1L-6 7K, ELAAR S E 70 G B 45 20 BRJEA T
1.3.7 %4 4 A0 % & H Western blot /1l JCH
A2 /N B v 45 I 41 27, PBS W VI , #% IE sh i 4>
AR EG G UL AR | 17 B 1 mL 00V Y R i 27
MR I 5 WL B2 B0 1590 1 L 2 1 T 5
F110 WL 28 F LR LS (PMSF) IR 2T, UK LA 15
FH 5 Bz i 6 W LH AU TRE , FH PBS BRI UK, 250 B
DLUE G A 0.5 mL & IR 2 Hi#2 iY Lysis Buffer, 4 °C
T RIS AR UK BT R SR B 2 S (1
O VK ECE 10 min FRAEC AR ERHE 29 2 ~ 31k
J& , PA 13 200 v/min 4 ‘CES .0 10 min, #5535 280
TR B P aE TR (BCA) 1 2 41 i L 26
WeBE 3 25 FLELS pnL AR B FE, T 129% N M IERE
BEME PR A TR 43 B8 (MR 46 1 70 'V HLE, 100 ming
AYBSIE 110 VHLE, 100 min) o $443 55 J5 i 46 1 Ha 5
F£ (110 V HLE 100 min) 2 R I LI (PVDF) ,
TN 5% JSLRE 53 k53 5 PR T 426 R I 23 3454 2 b
ki -20 1Y Tris-HCL ¥ W (TBST) PE I 3 1%, BRIk
5 min, 23 S0 A p53(1:2 000) . CASP3(1:2 000) &
GAPDH (1:5 000) §L /& 4 ‘CR MK . W H LU
TBST el 3 YK, BRI 5 min; J5 A HRP ARIE )
(1:10 000) , @SN 2 h, FF TBST HEAR 3 U, BHIK
5 min, % ECL A & vl W B D R EAT 5 . R
Image] FRAFXF 26 11 45710 IR BEAE R4 T 5397 -

14 o Fabs EEALE Y -3 W4 AH G B
= A Y5 p53 15 538 I Y DR R s R AT X
%, AR J5 30 F « AN UniProtKB (https: //www.
uniprot.org/) 73 71l 8 2 56 N 19 1D I 7E PDB %8
JE:3 (https: //www.rcsb.org/) 1 &k , PyMOL %K {4 %] 4

AT KRR SOm & Ab 3, A PubChem 4§
P bR 2N 3D SEFAE AR K A B
T B BC AR 25 #9554 pdbqt 7% 28, Autodock Vina
BAFIEAT o T, 456 BE B H I B W <-5 keal/mol,
FIHI PyMOL #4438 47 ] #Ak

1.5 %it$ ik R SPSS26.0 X 5L K B vk 17
BAteE . THRTORER A axs Fn . BURFF G IE
A5 A M5 22 55 MR B R 2 07 22 40 i, JF SR
LSD 43 B 20 18] 25 55 s Bl AN FF B IE S s 248
3%, % H Tamhane’s T2 #5586 . UL P<0.05 N2 3B 4
THERE L

2 #R

21 HETFEREIZHDRS TETFHIZLA.
BH B F PRI 0 (0 3% B R 10 & B, 25 1
477 My, B BRSO SOME AT ORI RS
A B 2R R A A o G v T 2 A 1 R
ESN T8 DN RS R PN i R T U /N N
-1 2 Wl S A2 25 = A5 s RN R A6 R AN L 3-0-
BT 20 1% 45 7 152 S N-BnT 2R e 2 £ Jhe 55 5 AR A 6
F AU 2R /N BEICRT AR D 7 OB A 5 i S
5 T 5 500 o 1 L H B R A 4-0-T0 B FIBE AT AR
T3 A W R ECAELHE 44 AT 5 00 o i L
250 /INEERR AR B OB K IR R R
22 My -ERRH-EMSAREEZTEL L
GeneCards B8 12 0 176759 3] UC M2 fUHE 5 841 1>,
£ TCMSP Fl PubChem 41 2 A6 28 15 21 8 7% 7 5 1
AR 7 2 HE 44 T 10 B0 1 FHHE £ 95 A4, 1 &
] VA 5 21 4> s KEGG 43 A i, S e 7 i
TEN 53 WAIRHT . p53 Sl A1 5 B -1 (HIF-1) %15
S R . k2,

Cytoscape FXAFH B IF 43 AT AL & 10 -HE 0 I 245 I
N DG BE SR R AL B KU - 2 A S B 2R 3R
B LB R 28 /INBERR G R R A . DL,
23 HHETFHFRNSLFRB S HGIAT A
PCA 73 M b7, 45 SE I 2l 1) 5 A S5 B AR S 76
5 XA, 20 N SRR R 4T s OPLS-DA 43 # ik /s
5 S U0 2 R AR 20 i) 2 B S 0 B $R R A S G 4 i
B = AR B AR (B 2) . BARKVE, 5] PBS
A AH Lb , B 21 L 22 S AR P 824 4~ (A
2534, R 5714, Horb Z iR PR @ A A 1 =
s S ) T B S U LRI MR Y RN TR AR R 1
S R R, A VIP A HES BT 10 Y405
WIE LR 3, PAE S/ NHEAA T 20 AR $ an 1] 3A
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F2 ERMEMIe s FAAR LSRR 243 E (KEGG) 'S &4 47

1D Sl sy FEH AR W9 I PAH ARSI Y T
hsa01522 AT 721 <0.01 MAPK14/BCL2/BAX/MMP9/TP53/CDKN1A/CDK4
hsa04115 p53 155 il #% 6/21 <0.01 CHEK1/BCL2/BAX/TP53/CDKN1A/CDK4
hsa04066 HIF-1 {553 % 6/21 <0.01 EP300/BCL2/TIMP1/VEGFA/CDKN1A/IL6
hsa04657 IL-17 {553 5/21 <0.01 PTGS2/MAPK14/MMPY/TNF/ILG6
hsa05210 2k g 98 4/21 <0.01 BCL2/BAX/TP53/CDKN1A

2 p53 WBER LA 153, HIF-1 M5 5 -1, IL-17 R LT ATHE A 3 -17, MAPK14 S 22 2450006 A0 2R PR 14, BCL2 2 B 40 ik bk b2 93 TR 7
2,BAX H BCL2 36 X H F , MMPO 2 3L Jifi 43 J& £ (A 9, TP53 Sy I A 14 53, CDKNTA 200 il J&] 399 8 A A0t S i 1 o) X7 1A, CDK4 S 2 ff

IR PR il 4, CHIEK L hy 40 60 Ji S0 A 25 s 5t 1, EP300 S E1A

L5 p300, TIMP1 41 204 J& 2 IR0 7 1, VEGFA i 4 Py

e KT AL TLG S A0 256, PTGS2 S FR 4 A 2, TNF K s SR L K 1,

/l“fqug" 7

Vs

~ KA SR '\
B 7o SN , "‘
i N

;g

Vi,

NN
W T

)

Za

2

i

‘\

VSR IR L, B BBB (O 2GR SY , e LRI 2 A AR
B1 “ma-km-de ks H

FIiR s 3 Ah , SRERUZA AR LE , 8 O B A AR
2 AR = 363 4 (B 166 4>, Rl 197 4, H:
T 5- 50 S5 - 6- FH 40 5 1| TRk ) 265 R T2 R s R AR TR
T R T 5 0 R L 0, 2-DU B S s R A1 1
= E3 Y e 2 T A VIP(EHEA T 10 7Y
A= P DL 3% 4, P B S5/ INHE A T 20 AR 9
WK 3B iR .

2.4 FETF A MKE D K — A LA DAL
Za .y NI RIVE N U O s T AR T Ui
WE 2 /)N BRURS #i 22 B8, 106 2 B SR sl /D | 9B 24 L SO
B RGBSR R B 8/ H DAL 403 3
T PBS 41 (P<0.01) 5 55 14 K, ¥ % V- B B 4L Ay
R ML E 2 /0N B — 17 D0 A A A 2 B 2 k58, DAL

VE o3 ¥ B B A0 20 W 25 B K, (HA)5 5 T PBS 41 (P<
0.01), UL 4,

25 HEFRETIMDRLEHEKAE DEHEE
SE IR UG A 2 B, PBS ZH 45 I Al 4N RLT I K
(10.20£0.37 ) em, Jifg N 259 52 URLAR B S AR, ot
FAER, Sy HEsh (Tl 5A ) s AR H 21 45 figg 2 40 7 AL, 7K i B
i, K (6.75£0.59) em i 3 45 T PBS 41 (& 5B, P<
0.01), N &5 /0 H b W Ag AN 5y 4k 5l 5 8 7%
T I AU L 2 45 i K 625 5 (KT 5C.D,
P>0.05) , 43 5l A (9.25+0.53) cm 1 (9.38+0.51) cm,
AR A S K HJE T PBS 41 (P<0.01, &l 5),
PO i N 25 ) AH Y, ot b B B A AR (BOR &)
#e3h .
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PCA

OPLS-DA

60

40 L4 E 30

g g >
© 8 o} - @] o
g o g ¢ %
a o
'Y
-30
40 YA
-60
50 [} 50 80 40 ) 0 80

PC1(27.5%) PC1(27.4%)

T PCA S E 5 04T, OPLS-DA Dy 1E A i e/~ 200t , PC1 R S5 — A AY , PC2 55 — A A) , CASE Sy MR MEBE L , MOD S HERYL

PBS N BFR AR ZZ W AL, T o BT AL

2 Aim R iE AR 4 PCA A OPLS-DA 5 #7

F3 ARAAE PBSAEKR T IR EM(VIP)HE S R4 HEPFREHRALEEAAWK T EREML
B 10 89 2 FAR M 12 B (VIP)HE % 37 10 89 2 734 7= M 12 &

(vt i VIP{H  log,FC  P{H AR VIPH  log,FC  P{
AR IR AT 3.63  -12.06 <0.01 32-PU+ R ANHRIR 431 828  <0.001
—WERRIR AT 3.01 9.99 <0.001 SR E-o- ARSI AT R 1 4.07 782 <0.001
BERETE H M BER (18:2/TXB2) 3.38 8.66  <0.001 FI= 370 679 <0.001
i M st W SRR A 346 704 <001
CHERIREE ML et 7 H AR 3.29 533 <0.001
PS(18:2/0:0) 2.86 -7.29  <0.01
SRR R 573 658 <001 AR L 22 2R (18:2/0:0) 2.98 544 <0.01
R AR5 AR 263 -627 <001 SRR AR 283 -375 <001
2,8- " RRHEVERB-D-MAIBEERATT 261 -6.18  <0.01 A SR R 283 =373 <0.001
3,5-hif Bk IR 2.58 -5.92  <0.05 prot 7 2.76 -3.55  <0.001
TF : log, FC=AE T 21 B -PBS 414 {H , PBS SN B FR #h 52 vl , PS Oy A e k- s S Bk - 57 5 2R 2.69 475 <0.001

WA 222

group

Propoxate
4-Methylcoumarin
Sacrolide A
O-Sulfotyrosine
p-Coumaraldchyde
Cinnamoylglycine
2.4-Thiszolidincdicarboxylic acid. -
4-Thiothymidine
2-(dimethylamino)cthyl hydrogen sulfate
21-hydroxy-heneicosanoic acid l 2

PGP(18:2/TXRB2)
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