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(1. 22K EFIE 22 R 24P, BRVE 4E%2 716000; 2. M3 & EBEAGIGAEL, H M 18 X 563000)

FE: AW 5 B IR QU3 255 77 YCNHF T (46 T2 6 W25 & [RIVR 245 44) /T G525 6 MR Ak 24 & VR Z541) ¥R
JT RAE M % (inflammatory bowel disease, IBD) 122§ s /E ML« 383 22 208 B 42 98 i ik 5 07 15 P e 7 2 IBD
FHOGHE 25, KA &) — B0 s T8 B I 268 04T 43 -0 45 36 00E ;S P8 e OBURE £ 1l — T 15 B P 56 /8 N IRy, A
WP GE 1, 7558 2 B (lipopolysaccharide, LPS) 5 5 i1 A 45 H ) b 57 41 i Caco-2 4 i A5 2 rpod: I 11 40 il /v
-6 (interleukin-6, IL-6) 40 i/ 25-18 (interleukin-1p, IL-18) 315 K 4 i 44 I8 i fir ; 72 57 41 BB BR IR AN 21 (dextran
sulfate sodium, DSS) % T i) it 37 1 45 I % (ulcerative colitis, UC) KRB A, B A FHE L R R FZ -4
(hematoxylin and eosin, HE) % M %% 45 JI7 955 B, Western blot 16 il £ i % B2 4k 48 i (1) 2% 19 34 B (phospho-protein
kinase B, p-Akt) & ik, 45 F 7%, YCNHF 1Al YCNHF 1143 )5 IBD #8 S/ R 191,186 N AZ 428 &1, & 45 T 0 g ik
JULEE 3 il (phosphatidylinositol 3 kinase, PI3K)-Akt %5 {5 5 Jtf B K 2 b A4 i 58 4 725 90 2% 5 Wi B 32 45 1 0 5 IL-6 <54
RAS B Re 1R, PR U703 R 53 T2 AN NS B AL RE 77, wT A (2 28 IRl 73Rk L B0 2 b A i i, FLRE
2 UC KRR BT 15 PIBK-AKtIM B . A SIG IR IE 22 K22 R A0 H 23 o it (iLvEES: TIT-G-2025064) .
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Network pharmacology-internal and external experiments of
molecular docking consortium to verify and analyze the
mitochondrial protection mechanism of innovative traditional
Chinese medicine YCNHF I/I in inflammatory bowel disease

WU Ying'", TIAN Hong-ying'”, FANG Xing-yan’, YANG Rui', NAN Bei', LIU Su-tong',
DU Lin-sen', MA Yu-pan', DANG Dong-mei"", YUE Chang-wu"’

(1. Yan'an Medical College, Yan'an University, Yan'an 716000, China; 2. Department of Clinical Laboratory, Kweichow
Moutai Hospital, Zunyi 563000, China)

Abstract: This study aimed to explore the multi-target mechanism of action of the innovative Chinese herbal
compounds YCNHF I (comprising 6 herbs with both edible and medicinal values, including Gardenia jasminoides

and others)/II (comprising 6 herbs without edible value, including Scutellaria baicalensis and others) in treating
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inflammatory bowel disease (IBD). We screened the active components of the compounds and IBD-related targets
by mining multiple databases, then constructed a "compound-target-pathway" network and validated it using
molecular docking. Ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS)
was employed to identify components that entered the bloodstream, and their antioxidant capacity was assessed. In
lipopolysaccharide (LPS)-induced inflammatory Caco-2 cell models, we measured the expression of interleukin-6
(IL-6) and interleukin-15 (IL-1p), as well as mitochondrial membrane potential. Additionally, we established a rat
model of ulcerative colitis (UC) induced by dextran sulfate sodium (DSS), after administering the compounds via
intragastric gavage, colonic pathology was observed via hematoxylin and eosin (HE) staining, and p-Akt
expression in colon tissues was detected by Western blot. Results showed that YCNHF I and YCNHEF II shared 191
and 186 common targets with IBD-related targets, respectively. These targets were mainly enriched in signaling
pathways such as PI3K-Akt and in mitochondrial function regulatory networks. Components like quercetin showed
strong binding affinity to targets including IL-6. The two compounds had 53 and 72 blood-entering components,
respectively, exhibited antioxidant activity, inhibited pro-inflammatory factor expression, and improved
mitochondrial membrane potential. They also alleviated pathological damage in UC rats and regulated the PI3K-
Akt pathway. This experiment was approved by the Medical Ethics Committee of the Yan'an University (approval
number: I[IT-G-2025064).

Key words: inflammatory bowel disease; Chinese medicine compound; network pharmacology; molecular

docking; anti-oxidation; mitochondrial protection

R IEYEZ I (inflammatory bowel disease, IBD) J&
— UL IE NS AR R SO RFIE ) B B S VR
Jp3, T EALHE 75 % BUR (Crohn's disease, CD) Aliit iz 1
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o AR AR Tl e 25 BLABIE S22 T b B 4 45 3 A%
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7E 1BD (& # Jlgy b p2 40 b, ki fh il & 2 H 2
(mitofusin 2, MFN2) 1 #il #f £ 2% 47 Al 1 1 (optic
atrophy 1, OPA1) ik i, 5 BULZ KLk X 25 7 L L
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TIPSR S, SoRL AR TR e /I 5 A 5 2k B WP I 1) e e
1, S A )y 5E 28 AL IR 1% 40 & BUOFIB0E NOD k32
1B A 45 R I MH 9% & 3 (NOD-like receptor
thermal protein domain associated protein-3, NLRP3) %
JiE /A, B 40 A R 18 (interleukin-15, TL-15)«
40 1 A 2 18 (interleukin-18, IL-18) 254 % [ 1, &
U b R AR AT B G A iR

I PR — 2R 259 7 5-2 2 /K M R (5-amino salicylic
acid, 5-ASA) B RE ] 5AE, (H R = 2607 R $5 4E H,
KA FH A7 72 2R i 2 v U™ o A ) 3] dn 47 e e
IRTE IR T o (tumor necrosis factor-a, TNF-a) ¥ 51 5
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# L (mitochondrial permeability transition pore, mPTP)
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T 1 R 1 Rl — o S ) G B O S Ay B T
& ¥ 1a [adenosine 5'-monophosphate (AMP)-activated
protein kinase-peroxisome proliferator-activated receptor
gamma coactivator la pathway, AMPK-PGC-1a] i #%
&% Byt B (5 B I 45 B 1 3 (silent information
regulators 3, SIRT3) &1k 1 5 4 R f bt Stk e 0™ A
J 3 i i AMPK/SIRT 1/PGC-1ox 4l 12 33 28 K4 4 47
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AHIEFT 0 08 FE 42 9 1) BB 25 M0 4177 YCNHF 1 (&
e -1 S b= %) HIYCNHF 11 (75 38 % J JE R 25) v &
A B AN R R 2 ST 1 oy, G I 2% 2 B
SPGB O - SR AR B R B X 4%, B G oy T R
YA R B Bl 5 Sk AR B TLAE SR A 25N IR Oy
SIAT UL SR L JC-1 R L AL AT T A kL A BT A AL
T, G ST 5O 8 B R A I EE U ML (quantitative
real-time polymerase chain reaction, qRT-PCR) & | £
LA AH O JEE R 148 i /- 35 -6 (interleukin-6, IL-6).
IL-18 % 15, £ 3% Hi % B8 B B2 894 #1 (dextran sulfate
sodium, DSS) if5 TS UC KRB AL, 3 B A F 7
# YCNHF VIl 5, K H 75 K & - 41 (hematoxylin and
cosin, HE) 44 & W %2 &% iz 4H 239 # 25 1k, Western blot
2 AR Har M 45 W 4H 43 48 ek 8 R A A 1 ) B B B B
(phospho-protein kinase B, p-Akt) ik /K.
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0009; 21 1 A= A 1771 S 0 A P 2 3R AN o) 1 A A 2
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BIE T AT A TR (B REERAR (5197
51 IL-6 For: GTGTTGCCTGCTGCCTTCC, IL-6 Rev:
TCTGAAGAGGTGAGTGGCTGTC; IL-1p For: GCA-
CCTGTACGATCACTGAACTG, IL-18 Rev: CACTT-
GTTGCTCCATATCCTGTCC), GAPDH #: [H 1% 5 K
B661104-0001; H 47 FLAT T W8 IR AL AT 14« B 25 Wl AL AT
0 P B B R i R L OB e BR B VR A 2 2R TR A
£ (mixed probiotics, MP) ¥ F YT 75 3 B BLAE MR A
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I1T-G-2025064)
ETMEHEFHITIBDEXEFIZRE S &
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% > 40%) S m MU &, %02 77 YCNHF
LA R R S T2 (BGERE) 5
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TCMSP fifii OB > 30% H. DL > 0.18 [ i5 Pt il 43, 45 &
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(http://www.swisstargetprediction.ch/) #h 78 25 24 14 5
WA FE WS 4, 48 UniProt (https://www.uniprot.
org/) Fr #EAL N JE¥E 5. [H I, M Genecards (https://
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YCNHF VLK) $I#& 1% YCNHF VL% 2544 5K
1210 BRI 1 h, 5K P A e S0k BER 40 min, 1
JEIUIT; 2598 TN 8 5 BK FURE, & JF M CUEM, 2 1
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YCNHF T4 (0.5 g-kg'-d"), R4l 5 R, iELEHEE 7 K
Je HRBERM, 43 B8 & 25103% . K UPLC-MS/MS H A,
i i Waters ACQUITY UPLC HSS T3 G i 4 (1.8 um,
2.1 mm x 100 pm) FEATHE VL (3IAH A9 0.1% H
F&/7K, BN 0.1% H R/ 2 ), 454 Q Exactive HF-X Ji
TEAAE BSTH/-RE 20 R A o LI FEAR L 70% R
PEHUS , I8 XCMS F2 /57 347 W B2 B, R B B[R] 2 1E
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YR FE T 96 FLAR, 2% 1 4 o L b 3R 3L, S 97
24 h 5, 3 B4 ¥ 0~320 pg-mL” B J5 25 ¥k 0~
320 pmol'mL" 5-ASA (n = 3), 420 & 24 h, X H
CCK-81£ T 450 nm Ao il 4H a3 77, 40 B A7 & 281t
AR IR (%) = (R A HBOLEE- A
FEAR) / O HR AR 6 BE A -5 TR OB BEAE) % 100%

qRT-PCR #& YCNHF /I X 4 iE & F IL-6. IL-
1p mRNA FRIXHIFZME O 04 K Caco-2 41 i A
T 2.5<10* N M B 25, #4811 3x10° /> 41 i #%
T T 6 FLAR S 9% 24 h, SEI6 2 40 R LPS 41
(1 pg'mL" LPS) 45 254 (40 ugmL"' & J5 + 1 pg'mL"
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#H 24 h J5 32 U RNA, K H gRT-PCR # ARG I 1L-6
IL-1B J¢ GAPDH %: A 3R 15 . R Bk & & 10 pL 2x
SYBR green supermix.2 pL 5[4 (10 pmol-L™") &% 100 ng
cDNA, ifiik CFX Connect 52 PCRAXHEATH 14 (95 °C
AP 5 min, 40 MEHL: 95 °C 30's, 58 °C 30 s). JHIL
2T B H R R A X mRNA 7K.
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BRI R REER AL (MMP) BOSZ0m O 24 K Caco-2
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(1 ug'mL" LPS) 442541 (1 pg-mL" LPS+40 ug-mL" &
J7), A3 JC-1 2R A% 58 Fi A A4S 3 75 0 9 Al MMIP.
FE IR AR 0 B AU A T ¢ e % L B 41 8 1) AR AL
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R R ey 257595 SD K RIE MR TR 7 K J5 b
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741 (YCNHF 1-L, 0.229 5 g-kg"-d"). YCNHF I
&4 (YCNHF I-M, 0.459 g-kg'-d"). YCNHF I & 7
&40 (YCNHF I-H, 0.918 g-kg'-d"). YCNHF II 1 7] &
4 (YCNHF II-L, 0.238 5 g-kg-d"). YCNHF II 7 7] &
4. (YCNHF II-M, 0.477 g-kg'-d"). YCNHF II /& 7l &
20 (YCNHF 1I-H, 0.954 g-kg'-d"). V& & %5 4E H 4 (MP,
0.5 g'kg'-d"). 5-ASA 41 (5-ASA, 0.36 g-kg'-d"), & 41
S 1 JE K IEE 6 HE 2 2 A0 1 At 4R K # 4
N 3% DSS, 15 9 K 90% (124 H BLAE ML BT 4 K
HEIMIET, T WA B 1y o i i O R 2 4 TR 25 K
TR 0T MR AL A HOE B 58 1K, BRPEXT BRA & & BT
I T R 10 RIHE B 425,

A B AR Ab K 9595 ¥ B 48 41 (disease activity index,
DAI) V¥4 45 R AE [ 5 I TA) 0 KBRSt -, %8 K
SR PPIRAS AT WLSE, X K SRR FL AT D 5%, WK I DATVE
IrhRdE (R 1) I RS FIE AR E, DAL = (185504 +
{173 40 + AR E 73 5073

FEARBISEMIAEHE  &J5—IRG%)E, FITA R
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TIRBEI MR, WA M L 25 A 23 . B 5 )5 S BT
I 5 W T v L R o PR B o S U S AT R
NI R B E A IR & (g) MR E
(g) x 10. W& 45 0 f5, oK B Iz o 45 i B A G B
PBSiEVE, F T 4% 2 R W i) 8 e, Fl R4S
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HE (0 U K BUAH R BBAL S I 28, FH 4% %
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sE 2 p-Akt R (AR IZN E KA Western blot
RTINS B 2 2R p-Akt R 1, UK B 2R 2 2R R
K, M F B2 (bicinchoninic acid, BCA) & A & &k
WE & PR IR B E . IR BIE W, I
T 2 TR A — 5 TR A T 5 IR PR K R R AR
LEWCIEE AT Rk . IR E O
BERR MM, ZRBH2E, —Hi4 CHE
AR, H NN 5% % W & 2 hJ5 252, Image J AT
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Table 1 Scoring criteria for the disease activity index (DAI)

(1] EE AR B DR 3R 5 22 23, 19 2L 1) B R P B ST
Kkl . P<0.05 NERA G FE L.

ZER

1 IBDHHEHIZHE

1.1 HFHEHFGFIE KT TCMM. ETCM2.0 Al
TCMIO ¥ 5 FE 424 IBD AHOG 52 77 3L 1 457 Fh o X
W2 A RRIEAT B RE, ik 750 vk 2 (Rt A
9 752 BIK), Gitt Al 50 ML) (3R 2).

1.2 FREBIBDHAES T SPSS Modeler 18.0 4
AT 50 R TR 2 I 4 2 (BRAEE > 40, F9BEHE <
15), Cytoscape 3.10.0 4= B¢ /¥ 2% 7 @k & (] 1), R H
Apriori FEBEAT RBAI  r GLFERE = 10% B 5
JE > 40%), 3515 26 HAE A G @R-THE > 1), 55 234
2IUH AT 3A 3 TUH A, E A7 B IR S AR H RS
FFBE IR B 23.59% . &5 A S F A R 24 5 )T A
61~ 77 (YCNHF 1~6), K 4 ERIEHAHE TR
YCNHF 1 (§a ¥ W=t BB H BE )0 722 = 10:8:
9:9:10:5). YCNHF 2 (AP A~ 1R fz o il s H 5 3 e s
T2 =28:9:10:9:10:5).YCNHF 3 (§8 7 M Bz : 1L #
HE Y A ERE =10:9:10:9:10:9); JE25 & [H 5
YCNHF 4 (B B AR s H B (A5 0 138 = 6:9:5:
9:15:5) YCNHF 5 (% JEAM R cAR A HH 1 Y
JH =10:10:9:5:9:10). YCNHF 6 (&% : JEAb: 4z
R AR HE =6:10:9:5:9:9).

2 MRGBZENH

21 FHEFEWHAIRE T TCMSP i i%& OB = 30%
H DL > 0.18 B35 7 5% 4, 45 A CNKI Al Swiss Target
Prediction b 78 1 28 24 14 5 A= ) R FH FE RS0k 7, i ik
UniProt B 5 22 A\ U8 B8 555 br 4k, 5 B 352 0 28080
&, 3K YCNHF 1~6 2 g1 73 5l 24 256,260+ 259,260+
247257

2.2 IBDE#BSIKREN  7F Genecard 4 & H “inflamma-
tory bowel disease” & IBD AH I L A, #% Score
HEF, % Score {H > H A7 £ 13 A, 454 TTD F1 OMIM
W7 IR E, 154509 L4 IBD A OCHE S . B
YCNHF 1~6 3 7F § 15 5 1BD #H 5 2 55 £ & Venny
2.1.0 £ W35 FEAT Venn 43 #7, 3K YCNHF 1~6 22 5241
F AN 193.193.192.188.186.183 4.

Weight Bloody stool

Hardness of stool Score

Not reduced or increased
Weight loss of 1%-5%
Weight loss of 6%—10%
Weight loss of 10%~-15%
Weight loss of >15%

No bloody stool

Mild hematochezia
Moderate hematochezia
Severe hematochezia
Severe hematochezia

Good and the texture is hard 0
Soft forming
Soft and unshaped
Watery stool
Watery stool

N S
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Table 2 The frequency statistics of oral traditional Chinese medicine compound medication for inflammatory bowel disease (IBD)

included in the study. The frequency refers to the quantity that appears in 1 457 traditional Chinese medicine prescriptions for IBD. The

frequency is the percentage it occupies in the total frequency

Medicine Frequency Percent/% Class of action
Licorice 484 4.96 Replenishing Qi
Chinese angelica 345 3.54 Replenish blood
Coptis chinensis 338 3.47 Clearing heat
Costus 279 2.86 Promoting Qi to relieve pain
Tangerine peel 258 2.65 Regulating Qi and strengthening spleen
Citrus aurantii 246 2.52 Promoting Qi to eliminate distension
Radix angelicae 229 2.35 Dry dampness stop belt
Poria cocos 216 221 Tonifying spleen
Radix paeoniae alba 211 2.16 Restrain Yin and prevent perspiration
Magnolia officinalis 181 1.86 Eliminating dampness
Scutellaria baicalensis 174 1.78 Clearing heat
Rhizoma zingiberis 167 1.71 Winry
Ginseng 159 1.63 Tonify deficiency
Rheum officinale 156 1.60 Purgation
Areca nut 138 1.42 Promoting circulation of Qi
Garden burnet 123 1.26 Clearing heat
Astragalus membranaceus 114 1.17 Tonify deficiency
Fructus amomi 107 1.10 Regulating the flow of Qi
Ligusticum chuanxiong 105 1.08 Promoting blood circulation and removing blood stasis
Rhizoma atractylodis 99 1.02 Resolving dampness
Monkshood 99 1.02 Winry
Fructus chebulae 98 1.00 Arresting astringency
Myristica fragrans 97 0.99 Arresting astringency
Rehmannia 94 0.96 Clearing heat
Radices sileris 89 0.91 Relieving superficies
Sophora flower 84 0.86 Cooling blood to stop bleeding
Pericarpium citri reticulatae viride 83 0.85 Regulating the flow of Qi
Cinnamon 83 0.85 Winry
Rattletop 75 0.77 Promoting Qi to relieve pain
Chinese peony 73 0.75 Replenish blood
Hawthorn 72 0.74 Digestion and accumulation
Dark plum 71 0.73 Astringent
Golden cypress 70 0.72 Clearing heat
Rhizoma alismatis 70 0.72 Relieve water and permeate dampness
Medicated leaven 69 0.71 Help digestion
Cyperus rotundus 64 0.66 Regulating the flow of Qi
Pericarpium papaveris 62 0.64 Arresting astringency
Alumen 60 0.62 Arresting astringency
Radix paeoniae rubra 60 0.62 Clearing heat
Sophora fruit 59 0.61 Clearing heat
Colla corii asini 55 0.56 Tonify deficiency
Pinellia ternata 55 0.56 Warming cold phlegm
Halloysitum rubrum 54 0.55 Arresting astringency
Chinese honey locust 52 0.53 Warming cold phlegm
Fresh ginger 51 0.52 Relieving superficies
Syzygium aromaticum 50 0.51 Winry
Fructus evodiae 49 0.50 Winry
Radix angelicae 48 0.49 Relieving superficies
Radix bupleuri 48 0.49 Relieving superficies
Fructus Gardeniae 47 0.48 Clearing heat

23 WEIBDHFHETF T Metascape £ 0f products-receptor for advanced glycation end products,
YCNHF 1~6 5 IBD 22 & #5517 KEGG & £ 0 #1,  AGE-RAGE) A M fEBE/ULEE 3 5 (phosphatidylinositol
TR YCNHF 1 A1 YCNHF 5 v] g i #1i] 22 54 )57 v 4k 3-kinase, PI3K)- 4 [ # i B (protein kinase B, X F§
AP (mitogen-activated protein kinase, MAPK)- i Akt) Z5IE ¢ (3% 3) 4% IBD. ¥ YCNHF 1 il YCNHF
T W B AL & 72 W) - % & (advanced glycation end 5 EE 44 4 YCNHF [ M1 YCNHF 11 FH T J5 42525 .
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Fresh ginger

Figure 1

Network contribution diagram of IBD traditional Chinese medicine compounds. The higher the potency value, the larger the

circle, the darker the color, the more connections it has with other traditional Chinese medicines, and the more important it is in the network

Table 3 Correlation analysis between YCNHF 1-6 and IBD

Name Target Channel
YCNHF 1 AKTI, STAT3, HSP90AAI, MAPK3 MAPK, AGE-RAGE, PI3K-Akt
YCNHF 2 ESRI, MAPK1, ILIB, CXCL8 Cancer, lipids and atherosclerosis, chemical carcinogenesis-receptor activation
YCNHF 3 ESRI1, MAPK10, TNF, IL6 Cancer, lipids and atherosclerosis, PI3K-Akt
YCNHF 4 ESRI1, HSP90AAI, TNF, IL6 Cancer, lipids and atherosclerosis, chemical carcinogenesis-receptor activation
YCNHF 5 AKTI, IL6, STAT3, HSP90AAI MAPK, PI3K-Akt, AGE-RAGE
YCNHF 6 ESRI, TNF, MAPK1, ILIB Cancer, lipids and atherosclerosis, chemical carcinogenesis-receptor activation

2.4 SFFEE EHCYCNHF VI HEA T 10 47 140
5 3 2 JUN AKTI . IL6+ STAT3 . TNF HSP90AAI -
ESRI-MAPKIMAPK3IL1B 5§ 5107 (9 i 4 1 43 - it
R VE S LR p- R A B R 2
AutoDock Vina B F#E47 4> T X 00 0E . K ILES & BE
BJ/NF =5 keal-mol” (£ 4), B RIFMEARES
3 YCNHF VII A IR 53 5E M 53 4

YCNHF I 347 53 s Al b 124 BLJR
BB A NI, Tl 42 41 S DUAR WA B4 T AON L
YCNHF I8 724 isr Al Forb 124 DL A

SN, 4 60 A LAY sy 77 N ML (B 2A~E).
¥ YCNHF VIl # A Il % %3 4 PubChem (https://
pubchem.ncbi.nlm.nih.gov/) W 3 i 1% 73 51l 15 3| 585
T74AEE A, Horh 5 IBD A2 R A0 40 i) 2h 365 Al 464 4
(1 2F.G). #— ik H a7 10 4> & degree #8551 344
A% 0 PPIIN 2% (] 2H D). 1L 5 degree # y5 22 5
DAVID %4 & it 47 KEGG & #43 #r, K ¥ YCNHF VIl
Al fE 3@ i PI3K-Akt.MAPK . AGE-RAGE %5 il #% 1 1%
IBD. [ iR &5 55 6if 11 ) 45 24 33 25 50 0000 485 1 v S
W&, 7R AH ORAS 5 18 B R A I R 24 R0 T B Ailt 2

Table 4 Binding energy (kcal-mol™) of active components and key target molecules of YCNHF I/II for IBD treatment

Target
Component JUN AKTI 16 STAT3 TNF HSP90AAL ESR] MAPK] MAPK3 ILIB
Quercetin 6.4 6.0 71 81 269 65 59 76 269 270
Stigmasterol 6.4 73 57 6.9 6.1 6.6 6.7 638 6.7 6.0
Kaempferol 63 6.0 65 738 8.1 838 69 6.4 89 638
p-Sitosterol 6.4 6.9 Y 53 63 6.9 6.7 65 638 6.0
Naringenin -6.2 -6.2 6.6 -6.8 6.7 -6.6 -5.9 -6.2 -9.0 -6.8
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Figure 2 Analysis of YCNHF components entering the bloodstream and network pharmacological analysis. A: Total ion current diagram
of YCNHF [; B: Total ion current diagram of YCNHF II; C: Blank serum total ion current diagram; D: YCNHF I serum total ion current
diagram; E: YCNHF II serum total ion current diagram; F: Venn diagram of the intersection target of YCNHF I and IBD; G: Venn diagram
of the intersection target of YCNHF II and IBD; H: PPI diagram of the core target of YCNHF I and IBD; I: PPI diagram of the core target of

YCNHEF II and IBD
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Figure 3 [n vitro activity analysis of YCNHF. A: Hydroxyl radical clearance rate of YCNHF I/1I; B: Total antioxidant activity of YCNHF I/I1;
C-E: Effects of drug treatment alone (C: YCNHF I; D: YCNHEF II; E: 5-ASA) for 24 h on cell survival rate; F: The effect of drugs on LPS-

JC-1 monomers

Merge

induced cellular inflammatory factors; G, H: The effect of drugs on the membrane potential level induced by LPS. The former is the
fluorescence image of membrane potential in each group, and the latter is the fluorescence content image analyzed by Image J (scale bars:

50 um, 100x). n=3,x+s. ‘P <0.05, "P<0.01, "P<0.001, P <0.000 1 vs control group; “*P < 0.000 1 vs LPS group. T-AOC: Total

ok wkk

antioxidant capacity; 5-ASA: 5-Amino salicylic acid; LPS: Lipopolysaccharide
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Figure 4 Detection of various indicators of YCNHF in vivo activity. A: Weight records during the modehng period; B: DAI scores during

the modeling period; C: Weight records during administration; D: DAI scores during administration; E: Colon lengths of rats; F: The colon

lengths of rats were statistically analyzed; G: Spleen index of each group; n =5,X+s. "P < 0.01, ""P < 0.001 vs control group; “P < 0.05,

P <0.01 vs DSS group. MP: Mixed probiotics; DSS: Dextran sulfate sodium
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Figure 6 YCNHF improves the expression of p-Akt protein content in rats induced by DSS. A: Regulation of p-Akt protein by YCNHF

I/I1; B: Analysis of the gray values of Western blot strips by Image J. n=3,x+s. P < 0.001 vs control group; "P < 0.05, P < 0.01, P <

0.001 vs DSS group



b AR PSR-y T XD S UR N A SE IR BRAIE AR AT G KT Hh 25 Y CNHF VI SRE MR bk g g Bl - 823

WS WAL P 2 I PR FH 24 S-AS A Xk LU 20U/ T 45
Y 2Rk, HAR 5 = BoRn A i im HERY, 2 2
77 YCNHF VII R 3L H = 52 B 585 B 0 f1 St fh
RE 77, JC-1 R JiE i A7 S 5% 7R, Y CNHF 1T AJ BAek
3 LPS 5 5 (1 2R AR 5 AL 2o W A, B I i A7, o3
iy b Bz 401 i e A B S

YCNHF VI 2 88 AR 34 ok abh 1 A% 48 588 i 254
B S BRAE, HC R A R 37 R M Ay I PR FH 245 5 s T 2 4
BB R . SR, AT FUIE 75 25 A AU 4 2= 1R g bt
T T B Sy 5 T 0 B A ) ELAE AL, IR R 5 AR Wil 7
MG FH 277 %, B0 T b R HHIE 40 B4R AN A TR
I, CASR T I PRORS VHE 14 o

e Tk {5 B34 HE 7 6 S TSR B 8
B IR Z B, SR T 7 VRS STRERN S M B Al e AL 58
X SCRR VAT 5540 475 02 AT 40 95 58 IR SE SR AT AT S 06 B b
KEL T R BESBEC KR AR S TR
D 26 245 30 2 20 ] o 0 R U E 22 K 5 B e 2 e o B R AL
ZJMAE HE V) Jr S8 AR SR AL 2 ML SR S5 90

FIZHMSE: LFIZE P

References

[1] Long DP. Crohn's disease and ulcerative colitis: From patho-
physiology to novel therapeutic approaches [J]. Biomedicines,
2024, 12: 689.

[2] Rodriguez R, Johnson J. Terpenes: Modulating anti-inflamma-
tory signaling in inflammatory bowel disease [J]. Pharmacol
Ther, 2023, 248: 108456.

[3] Yan XX, Wu D. Intestinal microecology-based treatment for
inflammatory bowel disease: Progress and prospects [J]. World J
Clin Cases, 2023, 11: 47-56.

[4] Alula K, Doedell A, Lebere B, et al. Interplay of gut microbiota
and host epithelial mitochondrial dysfunction is necessary for the
development of spontaneous intestinal inflammation in mice [J].
Microbiome, 2023, 11: 256.

[5] Astorag J, Gasaly N, Dubois-Camacho K, et al. The role of
cholesterol and mitochondrial bioenergetics in activation of the
inflammasome in IBD [J]. Front Immunol, 2022, 13: 1028953.

[6] Zheng P, Ma WJ, Gu LG, et al. High-fat diet causes
mitochondrial damage and downregulation of mitofusin-2 and
optic atrophy-1 in multiple organs [J]. J Clin Biochem Nutr,
2023, 73: 61-76.

[71 Gong WB, Liu ZN, Wang YQ, et al. Reprogramming of Treg
cell-derived small extracellular vesicles effectively prevents
intestinal inflammation from PANoptosis by blocking mitochondrial
oxidative stress [J]. Trends Biotechnol, 2025, 43: 893-917.

[8] Almarzooqi S, Venkataraman B, Raj V, et al. f-Myrcene mitigates
colon inflammation by inhibiting MAP kinase and NF- xB

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

signaling pathways [J]. Molecules, 2022, 27: 8744.

Zeng Z, Lin H, Jiang MS, et al. Anti-TNFa in inflammatory
bowel disease: From originators to biosimilars [J]. Front
Pharmacol, 2024, 15: 1424606.

Kong DW, Du LD, Liu RZ, et al. Baicalein attenuates rotenone-
induced SH-SYSY cell apoptosis through binding to SURI and
activating ATP-sensitive potassium channels [J]. Acta Pharmacol
Sin, 2023, 45: 480-489.

Tian RF, Yang JJ, Wang XM, et al. Honokiol acts as an AMPK
complex agonist therapeutic in non-alcoholic fatty liver disease
and metabolic syndrome [J]. Chin Med, 2023, 18: 30.

Peng J, Yang Z, Li H, et al. Quercetin reprograms
immunometabolism of macrophages via the SIRT1/PGC-la
signaling pathway to ameliorate lipopolysaccharide-induced
oxidative damage [J]. Int J Mol Sci, 2023, 24: 5542.

Zeng Y, Zhang JW, Yang J. Optimal traditional Chinese medicine
formulas in treating ulcerative colitis: Choose one or take it all?
[J]. World J Clin Cases, 2024, 12: 6570-6574.

Wang TC, Liu XY, Zhang WIJ, et al. Traditional Chinese
medicine treats ulcerative colitis by regulating gut microbiota,
signaling pathway and cytokine: Future novel method option for
pharmacotherapy [J]. Heliyon, 2024, 10: €27530.

Liu RX, Luo YT, Ma JY, et al. Traditional Chinese medicine for
functional gastrointestinal disorders and inflammatory bowel
disease: Narrative review of the evidence and potential
mechanisms involving the brain-gut axis [J]. Front Pharmacol,
2024, 15: 1444922.

National Medical Products Pharmacopoeia Commission.
Pharmacopoeia of the People's Republic of China (2020 Edition)
(P4 N R SE AIE 245 85 (2020 i) [S]. Beijing: Beijing China
Medical Science and Technology Press, 2020.

National Administration of Traditional Chinese Medicine
Compiled by the Editorial Board of "Chinese Materia Medica".
Chinese Materia Medica (14 & %1 %5 5 i) [M]. Volume 5.
Shanghai: Shanghai Science and Technology Press, 1999.

Lu MY, Li S, Yang MX, et al. Research on the extraction process
and antioxidant activity of total flavonoids from Eucommia
ulmoides Bark, a traditional Chinese medicine [J]. South Cent
Agric Sci Technol (H /£ FHE), 2023, 44: 57-61.

Shi LP, Ying SL. Practical Traditional Chinese Medicine
Dietetics (52 ] /1 IZ2 & 9% %) [M]. Beijing: Beijing China Medical
Science and Technology Press, 2019.

Niu L, Wang SL, Xu YY, et al. Honokiol targeting ankyrin repeat
domain of TRPV4 ameliorates endothelial permeability in mice
inflammatory  bowel induced by DSS [J]. J
Ethnopharmacol, 2024, 325: 117825.

Maeda Y, Goto Y, Ohnishi F, et al. 5-Aminosalicylic acid

disease

distribution into the intestinal membrane along the

gastrointestinal tract after oral administration in rats [J].

Pharmaceutics, 2024, 16: 1567.



