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B OE: A6y AFRvhsiih i &R MR 745448 (chronic fatigue syndrome, CFS) #94E AaLdl. ik: K&FTER
TCMSP. BATMAN. GeneCards % £ 4% & VA “ o5 ik " 4= “CFS” 4y K 4217 i ik 48 K & M R AR Ao &, AR T
st AL EE RS Bl EGELSR ). B, RANBFRFEEREIE R EKELRH & CFS D RER, 47
TR F 2o iR Ak (800, 400. 200 mg/kg) EFAAE G, bRk, LA, M AEF im0 69 £ L4547
BEERTARE, FRAEMS CFSHRENRER, 2R FRERAEH SAFESEHOTRARS 8 NAE
CFS t9Az e s, HF, Atk & CFS #91E B 5 IL-17/TRAF-6 12 5 i@ s 48 %, :Vf& ST BLEREN, bk
893K i & 85 (Campesterol) T A6 = RARFR TR G T 2R KRNI E IR AN, Bitihst CFS EA
DREABEMBTHE, BB ARKERLTHFH A LR AERET. EFAFTE, SEAamt, 4854
DEOR TR R TR E S, BARBFERNIRS (P<0.01 R P<0.05) . BT 547 R FMNRKIL: ARAEH
KEW (FST) fe& B%%H (TST) ¥, a9 Rahntn R F4%msa (P<0.01) ; £V % %% (OFT) ¥, &
HRE ., BHEIEH b TR B FE R (P<0.01 K P<0.05) ; AKEFTFEEH (MWM) +, LEHKNAS
Y545, BINEFhIEH M BRELRIZGITRA 2 FEK (P<0.0]1 R P<0.05) . ANIEHFAENLERE I T, LU AW
Jk# & (BUN) . IL-6. TNF-a. COX-2 #= MDA K-F 2 F£4&, @ SOD A= GSH-Px FH ¥ 27 & (P<0.01 3%
P<0.05) o sboh, ALK FIHLRAZ LI FEMK (P<0.01 R P<0.05) . Western blot & % 2, %44 R4k
M IL-17A. TRAF-6. ACT-1. TAK-1. IKKS. IxBa. NF-«xB. C/EBPp k41 5 & At A2 KFH L EFTA
(P<0.01 & P<0.05) , ﬂﬂ%?iﬁﬁf B F IL-6. TNF-a A= COX-2 89 & & i R 44K (P<0.01 & P<0.05) . X
5 R AW, vtk 7T Al i 4 ) IL-17/TRAF-6/NF-«B 12 5 i % 9 & 1L, iﬁi#‘i&%/iiﬁiﬁnﬁéﬁ}i&, I 7B

CFS sZ4k, £t "/z.\i;%ydv it 842 IL-17/TRAF-6 15 58 3% 7L & CFS, # CFS #9s JR 4774 T #49 % 3%,
KRR A Y RE B A AE, MK 2538 5 TL17/TRAFG6 13 5 i %, 1k R 52 14
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Mechanism of Action of Oviductus ranae in Alleviating Chronic
Fatigue Syndrome Based on Network Pharmacology
PEI Ke, LIN Zhe, LIU Mengmeng, MIAO Yukang, GUO Wentao, WANG Yuchen, LIN He, LU Guangfu’
(Changchun University of Chinese Medicine, Changchun 130117, China)
Abstract: Objective: This study aimed to investigate the therapeutic mechanism of Oviductus ranae (OR) in chronic fatigue
syndrome (CFS). Methods: Active ingredients and potential targets of OR were screened using TCMSP, BATMAN, and

GeneCards databases with the keywords "OR" and "CFS". Molecular docking was performed to assess binding affinities
between bioactive compounds and their targets. A mouse model of CFS was constructed using an exhausting swim and
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chronic restraint stress. Mice were treated with OR suspension (800, 400, or 200 mg/kg) via oral gavage for 14 days.
Biochemical parameters and inflammatory markers were analyzed in serum, muscle, liver and brain tissue. Results: Five
bioactive compounds and eight core targets associated with CFS improvement were identified. OR exerts its therapeutic
effect primarily through modulation of the IL-17/TRAF6 signaling pathway. Molecular docking results indicated that
campesterol, a component of OR, exhibits the strongest binding affinity, suggesting its role as a key active ingredient.
Results from in vivo animal experiments demonstrated that OR had a significant therapeutic effect on CFS model mice,
effectively improving their behavioural indicators and resolving their physiological and biochemical abnormalities. In terms
of behavioural aspects, the mice in the administered group showed significant increases in body weight and diet, as well as a
significant increase in sugar-water preference (P<0.01 or P<0.05), compared with the model group. Several behavioural
tests revealed that, in the forced swimming test (FST) and the tail suspension test (TST), the administered group's
immobility time was significantly shorter (P<0.01). In the open-field test (OFT), locomotion speed, total locomotion
distance and the number of times standing up were all significantly increased (P<0.01 or P<0.05). In the Morris Water
Maze (MWM), avoidance latency was significantly shorter. Concurrently, the movement distance and residence time in the
target quadrant were significantly prolonged (P<0.01 or P<0.05). The assay results of the biochemical indicator showed that
BUN levels, IL-6 levels, TNF-a levels, COX-2 levels and MDA levels were significantly reduced, while SOD activity and
GSH-Px activity were significantly increased in the administered group of mice (P<0.01 or P<0.05). Additionally, lactic
acid content in muscle tissue decreased significantly (P<0.01 or P<0.05). Studies of the molecular mechanism suggested
that OR may exert therapeutic effects by modulating the IL-17/TRAF6 signalling pathway. Conclusion: OR ameliorates
CFS by modulating the IL-17/TRAF6 signaling pathway, thereby providing a novel perspective for the clinical management
of CFS.

Key words: oviductus ranae; chronic fatigue syndrome; network pharmacology; IL17/TRAF6 signaling pathway; in vivo
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(B, 2R BT, RIH D s AR pE 5 B UE RS 0
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P = AEREAR, X R S CFS AR BRI i B AR G,
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fiti-2(COX-2) . TN Ji¥ (MDA) . i % 1k ¥ 15 1k il
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e A W RAT BR AN w5 PRE . BRI & e
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AR L AU UniProt ~P- 5B 2585 12 FR % A8 i
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M) 2 DNEROKST, 6 DAL, SN —2E Ml £
123 EHEEAEMYE (PP . GO Uik S &
KEGG il ¥ 53 H1 259 -0 e w5 A
String ZHEZEP* >, LI “medium confidence>0.4" #4H
HAEHBE, BOA AR EmS A PPI NS .
DAVID Fl1 Metascape #(¥% Bt & 1T GO & 457
Br, A KEGG W5k gE4 738 B8 5r#r, JTERLA P 1B
Sk 1 S A4, e EHEAA T A0 A - S AT A
BT, AT 2 A S 030 [ AN S S e 27,
1.2.4 Joraikgzshlmn sy b2z lisr 2l
FHF I degree (HAEHHELERT =7 AU NS IRy A7 8 55
SR OB S AT Xz, R pubchem 5 HY ARAF
SO ZE sdf A&, FEE] . mol2 8, SRE S A PyMOL,
PATINE, K& — RIMEM, T AR A7 Sk
Z pdb #% 3 i2 FH PDB ¥ 5 (https://www.rcsb.org/)
ARICHL A 3D 4548, IHARAF SO 2 pdb A=, /)N
S FAL G W) N SER RN 5 Autodock FRA4-HEAT4)
X4, B 5 T PyMOLAEERA 53 A 42 i 00
1.2.5 ZhsCyesral . A2y ¥ 60 H/NEE
Y55 g as (A, AR A, i s L v L IR
22830 gl 12 W GREpGE A fR h e T, =AM
JEARZH+ D), B T 25 F4H A, Hods /N T 0 ik
AL, T 33ty e UK RN P SR A8 I O e /) BR 2R
AT, fdi/NBRAEZKIR, 2243 °C BDGHE P BED B A
FFRYFVK 10 min, ZELE 28 d BT T NF SR HK PPN AR
Y, KRR L N FRE LB AN ShES TRl i . 7% 3l L
B B4 BE A FEARIRAS, BRI sy, SR )5 LL/INER
5 ANRF AR/ BRI ERLLA 252, 25 ik e
S 1:2:4 BOAEG. . SRR A, Fi RE MR R I LR
KA BHRMERE, SRIG A THE S 4524 =S S T5%
ARF A FEER K MR . P L IREH AR H 45 TR N
800. 400, 200 mg/kg FIMy I TR BT S, i S
H 14 d, T s L E R G KR T B 2 2%
SEEGBIIEERZE B s (2024742) .
1.2.6 WEFERR
1.2.6.1 —JBAREMEL AT A 2AAG I SLEG 30k
B, A HOUWE/ N RAIAREE | IRE & WK IRE- . K
PR LA KA T RGO AF — RS . B H UE T A
R, BRI IR E B, TSR I TR
ZISCHRD S {R I Tk, B T s, e —iIk
252522 )5 30 min, PEATAHICAT A 2EAG I, K/ INEUBCA
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5 min NANSHETE]; 45 3 d PEAT9mIA B Uk 928, 0 5%
5 min WEETEANBIET ] B S — S T 7K 28 B Y20
IEFEZES, 105/ N ATK B - 5 BT A 1a) G
T 120 s, #%2 120 s 50 DL B A 240 X o 68 ikl o
1.2.6.2 AfbIgbrkaill 2R AZEEK 120 )5, SBEH
SEIR ek /s OB, BEAT IR BRI, F 4 C F
3000 r/min #.0> 15 min FRAML7E, —80 °C L-AFEH,
JHIF) S 3% BUN. MDA, SOD. GSH-Px.
IL-6. TNFa. COX-2 ¥ EE, AL 2L ik 5, A
R A DR R ) & 2
1.2.6.3 FR A RPE NS A IINA G R (e hr e
LR PRAE TN, A5 2 AH G MR 5, R A e
BRI ASIAH G2 1A 23k, HU N BRUIRZEZ, Jin A 430,
TEVKIK b | 2447, 12000 r/min 2.0 15 min, B -
I, SR BCA 17 ot 85 115, SR 5 il A bz
HeFERE S, Jethil 48 43 B B AR 4E 2, FIAN 20 pL X K7
FEdh, SRJSTE 100 V T HLPK 90 min, 7E 400 mA T 5%
JiEE 40 min, BAAETRIEEA 2 h, ] TBST B =K, #%
T By R, $i BEGTAAHR BE L in A —PoFa B
W, A il £ 58 1 — BT IL-17A. ACT-1. IKKS.
IKBa. TRAF6, TAK-1. NF-«B. C/EBPS. IL-6.
TNF-a. COX-2, f-actin, VK 4 °C WFHE%, 26K
S TBST Y 3 WREHK 5 min, FEIIA P s
2 h, B WR)E I TBST Bk 3 WK, TERCEI T
Jin A ECL 35, )5 {8 B iR R G4 .
1.3 B

K SPSS X Euds AT S 1o dr, Bda LA
BprnEzE (Xes) B R, BBER T 2Z 0T T2
ZH A FUER, ¢ Ko AW Eb3ss, FH Image J ZKA4:504T
L BN S5 KB HL, P<0.05 N2 545 it
MY, P<0.01 7 BEFEERM.
2 HBRE5ESH
2.1 WEEFIRFESF IS
2.1.1 WEUSETH A iE T B3 S AE SCHE 25 FN CFS AHIGHE
RS IE LT AL AR AR M I 32 D IE TR LAY,
b 25 A 101 IR A ) A 0 25 AR S P 2% A 19 A
5A(F 1) o X S8 3 M 43 Xk 1 %) 3 7E 1 05 3%
218 4~. M it GeneCardsB s JZE K R K45 7558 4>
Y CFS #H ¢ i 48 5, DisGeNET % 4/ 22 46 2% 3k 15
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Table 1 Oviductus ranae (OR) core ingredients
4 S IR 25
MOL007348 Z4EAEEK1 45077  47.60 153 081 0.66
MOL002773 B-#% NE 53696  37.18 225 152 058
MOL000493 SRS EE 40076  37.58 131 093 0.71
MOL000449  G[EIEE 412,77  43.83 144 100 0.76
MOL000359 B-#HilE 41479 3691 132 099 0.75

CFS FHIHE S . S EIEER R R I TGS
A 1 S A B S AR, B TR e HY 8 iy
CFS Py ¥ AE 48 5 (IL-18. COMT. NR3Cl1. IL-
IB.IL-6. IL-10. PTGS-2, TH) . IX—&5R N /5Leift
FEMGWYH LSS CFS MVEAPLHIRLE T LR,

2.1.2  Z59)-305 - WA - A A R PPT 45 LA K2 oY
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AN AT dE it Cytoscape B2 4 8 1A B3 -
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Fig.1 PPI network diagrams, Drug-disease-component-target
network diagram and component topology analyses
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CFS-l 43 -4 o5 X 28 Nl 43 F 025 45 B DL IR 1 (3%
degree (HHE)FHUHT 18 >, Horh BEAE HEAERT =219
JESEM I, 17-p-F . 2R 6 8 SIS AR
MS A E STRING B4R %, ##E 1 PPI 4%, il i
PPI RIZ5E BN, HAg 8 A5, 781 £&id1, SF3477 &5
BEA 4.51, 15X 8 R AR AT 48 Fh F A 43 BT s BE(E
R E/NAER 5 2 IL-1B. IL-6. NR3C1. PTGS-2,
IL-10. TH. TL-18, COMT, X S §1 5 ] BEJZIA
J7 CFS 1Y A5 .
2.1.3 MEUYIAEYT CFS Y GO & &l KEGG i #%
ST GO & HEATE 3] 58 MR E TR (i P<
0.01 BUHT 4 1~) . 4 DAUiu2422H 53 . 4 T4 FUIhE,
KEGG i #5715 21 32 (3 2), g5 anE 2A
T, MG YT CFS (A Y 24 e R B TS ROAE
) ANRA ES NI PS i BN S = 2 N (o9 5o AN 13 A 5
TP BN IEEE; nE 2B iR, 15 5 i e
S IL-17 15 538 4% . NF-«B i@ % . Bl JR 2% 5 BRUE |
TNF {75530 52555 30 -5 S S A0 4 A an &l 2C #4
E s, IL-17 {5 5l %5 1L-18, IL-10 FEH KX R %
Y], TNF {5518 B NOD £E3Z2 K5 518 -5 SR
T2 PEBLRIETT IS 55 LR A AE 0 T A I
Table 2 Potential pathways in the treatment of CFS with OR
55 it
IL-17 signaling pathway

AGE-RAGE signaling pathway
NOD-like receptor signaling pathway

Pvalue

1.0254x107'°
1.32025x10°°
7.85608x107°
9.26072x10°°
1.11146x10°*
2.42619x10°*
5.88903x10™*
7.36521x10™
8.79045x10™*
9.38366x10™*
1.028559x107°
1.208223%107°
1.420703%107
1.524149%107
1.541343%107
1.821069%107
2.027217x107°
2.130708x107
2.219202x107°
2.918831x107

NF-kappa B signaling pathway
TNF signaling pathway
Lipid and atherosclerosis
Human cytomegalovirus infection
Salmonella infection
Amoebiasis
Alzheimer disease
PI3K-Akt signaling pathway
MAPK signaling pathway
VEGF signaling pathway
Inflammatory bowel disease
Cellular senescence
JAK-STAT signaling pathway
AMPK signaling pathway
Estrogen signaling pathway
EGFR tyrosine kinase inhibitor resistance
Th17 cell differentiation

HIF-1 signaling pathway 0.024261899
Cytokine-cytokine receptor interaction 0.025261899
Pathways of neurodegeneration-multiple diseases 0.030889031
Colorectal cancer 0.032251914

Bladder cancer 0.032714909
Graft-versus-host disease 0.033360456

FoxO signaling pathway 0.037561737

Endocrine resistance 0.039544123

Thyroid hormone synthesis 0.040043078

C-type lectin receptor signaling pathway 0.040043078
Parathyroid hormone synthesis, secretion and action 0.046272634
Toll-like receptor signaling pathway 0.048634643
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Fig.2 Bubble plots of GO enrichment analysis and KEGG
pathway histograms for OR intervention CFS
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Table 3 Molecular docking binding energy of small molecule

components to large proteins
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