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Abstract

Objective: Based on network pharmacology and molecular docking to explore the mechanisms of
Banxiahoupo Decoction, Sini Powder and Yueju Pill treating depression with “Same Disease with
Different Treatments”. Methods: The active ingredients and target information of Banxiahoupo
Decoction, Sini Powder and Yueju Pill were sorted by TCMSP and BATMAN-TCM database, and de-
pression targets were collected by combining GSE87610 chip and PharmGKB, DrugBank, OMIM,
TTD and GeneCards. Use Cytoscape3.8.0 to draw the interaction network of “active ingredients-drug
targets”, then screen important ingredients and key targets. Venny2.1.0 was used to get the com-
mon target of three kinds of compound prescription and depression, PPI was drawn by String on-
line analysis tool, and GO enrichment and KEGG signal pathway analysis were carried out on the
key targets by DAVID online database. Screening the top five active ingredients in the “active in-
gredient-drug target” interaction network and the top five targets in PPl, which are common tar-
gets of three traditional Chinese medicine compounds and depression, as ligands and receptors
respectively. Use PyMol, Autodock and Vina software for molecular docking of active ingredients
and protein. Results: There were 192 active ingredients and 1544 potential targets in Banxiahoupo
Decoction, 275 active ingredients and 1442 potential targets in Sini Powder, 177 active ingredients
and 1364 potential targets in Yueju Pill, and 1337 targets in depression. There were 347 targets
shared by three traditional Chinese medicine compounds and depression. A total of 153 KEGG
signal paths were obtained, which involved neuroactive ligand-receptor interaction, cAMP signal-
ing pathway, calcium signaling pathway, PI3K-Akt signaling pathway and so on. The screened ac-
tive ingredients are coptisine, quercetin, nonanoic acid, palmitic acid and valine. The key targets
are AKT1, INS, TP53, IL6 and TNF. The docking results showed that the five active ingredients and
five proteins had good binding ability. Conclusion: Banxiahoupo Decoction, Sini Powder and Yueju
Pill have the same and different anti-depression components and targets. By analyzing the targets
and pathways and verifying the binding activity with the aid of molecular docking technology, the
scientific connotation of treating depression with “Same Disease with Different Treatments” among
the three compounds is preliminarily clarified.
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FHEEAG P AR JEA RS MR AR DUt AR, s SRR
ATUORPZGAE BB EREEAR . T IS MHRNE R A, oSty 2R A M A, HE
HZFhH, WA FAAERE(8]. i 25 RG24 B 28 E 5 0 H 1 & TCMSP (https:/tcmsp-e.com/)
A1 BATMAN-TCM (http:/bionet.ncpsb.org.cn/batman-tem/) 73 7l 6 28 = Fi 52 77 7 % o 26 1 RS 1 B 2 A
AHSCAE FH BB 55, 1103 150 B0 e 2% 1 1 IRF B (OB) > 30%. tb &2 25 94(DL) > 0.18; J& # N7 (Score
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22 B 5 HAE W4 EE(PPT),  [H]I F 4i1F MCODE 5t 4 4~ PPT #EATHH AT, 073 HE A — (R 3
S\ DAVID 7F 244 J%E (https:/david.nciferf.gov/), #EAT15 5@ T
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Figure 1. Venn diagram of active components of Banxia-
hopu Decoction, Sini Powder and Yueju Pill
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Figure 2. Heat and volcano maps of GSE87610 differential genes
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FIH Cytoscape3.8.0 £l “ Vi PE s - 29950 7 HAEMZE(ILEE 3), JLF 2570 N5 54, 28639 2ki4,
AT Degree 730 HT, fiiidk B B AE M5 s HER BT 13E 4 (L6 1): #&ERS(Coprine)« #5725 (quercetin)+
T8 (Nonanoic Acid). £% 4 & (Hexadecanoic Acid). %% R (Valine). p-Ji /% (Beta-Pinene). d-F7 45 I
(D-Limonene). H ¥/ (Myrcene) S-4117 4% (Beta-Humulen) F1 L % (N-Nonanol);  HE 44 Al T ) <8 5 (L
#2): ESR1. AR. SCN5A. PTGS2 Fl PGR. HH ¥ &M 2 IR 2 - B EANG R WG sy, AR
WA B- VT I & =P R 255 D7 S S Ry, AR 2 P Rl 245 52 07 R SR IS R Ay, RIS BEAE
HE44 F T B8 AR T A SR AR B A, T B = b 24 52 75 AT REIE T I R OB R UK
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Table 1. Top 10 in degree values of active ingredients

= 1. RN E{E Top 10

7% ME 43 (chemical composition) JE {E (Degree) 2 (Type)
HIERR(Coprine) 770 5 JEANGRE A W5 M 5 (BXHPT)
Hit K% 2% (quercetin) 591 DU T 8RN e 8 AL i 1 B 20 (STY)
TR (Nonanoic Acid) 465 e 5 JEAMZ DY I H 3 v A2 (BS)
FAAEER (Hexadecanoic Acid) 451 - H BN A AL G TE RN (BY)
A IR (Valine) 393 5 BN IS4 (BXHPT)
B-IR M (Beta-Pinene) 392 2 5 JEL AN 2 R AL T 1 R (BY)
d-F715 4 (D-Limonene) 391 2 BN A DY ATV BT (BS)
HHEH (Myrcene) 294 L JEANG DU ORI B AL AT S PR R (BSY)
-4 77} (Beta-Humulene) 294 FEEANG - DU ORI AL T P RS (BSY)
% (N-Nonanol) 286 2 5 JE AN A A8 LA i 4 (BS)
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Table 2. Top 5 in degree values of targets
F< 2. UGB {E Top 5
I 5 (Target) JE {E (Degree) 2 A (Type)
ESR1 236 T EANZ . U0 ORI SE N (BSY)
AR 221 BT EANZ . U ORI S (BSY)
SCN5A 196 BT EANZ . TIOR8 AL I S (BSY)
PTGS2 195 FEJEANG . PO BORT R A $E R (BSY)
PGR 157 E AN TS O R 3 R (BSY)
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Figure 4. Common targets of Banxiahopu Decoction, Sini Powder,
Yueju Pill, depression and their specific targets with depression
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Figure 6. PI3K-Akt signaling pathway
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ki

3.6. FEMEMAMLEEAXHELER
W “TEVER - 9L R TAEMZ R Degree HEAA AT TLA0TEVE U LI SOERR . MHER . FIR.
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KRR AN R, VE N T RHE B, [FII EEL PPI M2 Degree HE44 Al TL A48 5 f04% AKTI. INS.
TP53. IL6. TNF, 1ERN T34, H AutoDock4.2 #4741 Xz, HEi&MRM FOLE 3), 45
GReN, REMSMEOSGERE, REENGGRE <5 (kcal/mol)FIX 451, F PyMol /4
1T B Hod AKT1 R 22 (LI 8() IS5 A BEN—9.1 keal/mol, TEARUCTH4E b i/, 4hi&iohfa
5E: TP53 Az 2 (0L 8(b) IS5 & BEN—7.9 keal/mol, EHEA 4 M 7 IL6 Az (W 8(c))
(45 G BEN—5.8 keal/mol, ZEHEA 2 FhiZd 530 INS A A2 £ (& 8(d) 45 & BE N—5.4 keal/mol A
A5 AR AKT1 FSE O 8(e)) 45 & BEN—5.4 keal/mol, A 4 FhiZs: )70 TPS3 3k
EERR(LLIE 8(H) L5 & it N—5.2 keal/mol, ZES8A 6 Mg .

Table 3. Molecular docking results
=3 DTSR

. 4545 B (keal/mol)
BB 1R 2 T2 KRR AR
AKTI -5.4 -9.1 -3.1 -3.3 -4.7
INS -45 -5.4 -33 -2.8 -3.7
TP53 -5.2 ~7.9 -3.7 -4.1 -4.9
IL6 -42 -5.8 -33 -3.8 -3.6
TNF -29 -4.9 -23 -1.7 -2.9
(b)
Vi
: ‘l-\:\z &k}‘?‘“ :
TNA ) el
~ PHEEL ,‘/,‘" \é.
9
(d)
X o
B |
e ’E;/““ 3 b -
\‘ \
(e ®

Figure 8. Molecular docking results. (a) AKT1 and quercetin; (b) TP53 and quercetin; (c)
IL6 and quercetin; (d) INS and quercetin; (e) AKT1 and bertiine; (f) TP53 and bertiine

8. DFXHELER . (a) AKT1 R E; (b) TP53 FIME & ; (c) IL6 FIHE & ; (d) INS
FIMEZFR; (o) AKT1 FMEZEM; (f) TP53 FFEEM
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4. i1ig

RESATEEE, HLEA, REERSCQHRE. T TTRTT RS 3 BRI T2
Wl AR BRI E[9]. SR, 207 0w I BIRAT 78 XA BT 178 2454 F 00 J5 3 aiE 7
MRZ o EEREEE BTG IR, AR RIFIIT B #a kM. Th 20T R DA 1 44K
(RIE LR, 5T R 2590 9T 0 AR I R, 2 5 SEIm PRI B 7 i Bl 2 % R
RS HH .

FIARIE AR 2 R B iy, R R AT BAR IR 28 e JE . B B JEANAE N B SN), A47HK
SERRAR 2 DIR[10], Jia Keke 55 NI B JE bz T 4008 14 il A0 AN BT TN BB CUMS) K BRFFIE . R
G ¥ By R RTAH B2 2 NLRP3 58 P /M R0 020 02 28 A0 BRT 7~ TL-18 BOAE R 1170 DY B &7 4% <AL
VAR 12], WEI Shanshan %5 A & 3 DU 386 B 52 SV vl Ge il 78 HPA il b 50 SO E B RaE S5t AR i
R 13] 5 BB ALAT 00 L AT AR [ 14], N-HTJE-D-R A Z B2 (NMDA ) SZ AR FI /2 ik A IR/ — S AL B/ c AMP
BEEZ S TR AP EANURI[15]. =& BRI AREE, RFITARAS, AT, REEE. X =
Rl 2407 70 B2 7 Ay AN, (R ATYRTTANARRE, ELIL “ER SRR IR R AR A AT .

I 2 R R TR PR - ZiRE AT BAEM 4, 153 Degree HE T FLITEPERL Y, 400
NP W R FER. BRIRBRANGIEER, HEW P RE R8T HARAE A OGS R A3 o [RIISD R HE R M5 B
£2, 193 = Fh b 24 52 07 FOHIARIE A5 $E 55 347 A, £:4l] PP, ik Degree HE4 A HL L S AKTI1. INS,
TP53. IL6 Al TNF. 4 IL[FHE ST GO B HE 0T KEGG 15 5 EES /0T, I KIS S 32 ZR 2 ig 1
Bifh - AR EAER . EAERIEE . cAMP {5 5@ 515 5K F PI3K-Akt 15 S IEH . NIRUE M 4524
R LR HERATE, K OCBREA A OGRS AT 0 T X4, A IS A 4R/ T 0, FRIEHZ &R/
T=5 keal/mol #HATRIHLAL, KIS AR E F BT SR B RS S .

FRESEEEATCAMII. Gao Yao 55 NI IR HIARAE K B S5 B (R AR 7 43 A ik S AT A
(R FEATL AR AN 85 PR O A - A2 M ELVE ARO[ 16]. cAMP A2 410 PN B 221 58 (54, i R 4n i i
BRI, 25 AMEMAT MM ke = RCZ A BERE[17] [18]. PBBK/Akt 18 5 il Eg{E
4 BDNF/TrkB NI Sl < —, & HATHE A BN AR X eh 22 OR4P 1) 32 245 Sl 19]. K EHT
FAR I PIBK/AKt SHIECAE A ¢, Wi X % 28 o] LUE IS 18 = 2 M &R TR 7 3R IE b il Sk
JCIRTI[20], S oMl mT B, Wi R FESTHIACAE I [21], PN 92 367 FIARE 1 B B M5 5 d 1
BRI, CUMS BRI, PI3BK/AKY/ER ARIE /KT BRI, (2dt 7 FHMET(S 5@ sEL, #f
2 ouid L T B 2 B[ 22].

ARUHI TR 731X el BN, BTN Bz 2 P M 1t 40 5 H AR B R U 25 A TR RE
KPR E EAVGITIRE I 1. (RENE) A5 dEMEIERE, SRER, TIHHrHd.
FERABERE KThR(23]. CHIRZU AR, BN E L8 NEEE A HUEMER, " He5 KK
FPRX R S 2 08 R S AR SRR (R (S-HT) 52 AR F [24] [25]. 1B H BT 2K T 35T T7 AR RE )
WFFEELD, HAE AL HATE 2 .

RSy TR as Bk, W R AR RE & AKT1 IS S ERemAa g . B —ME &2 KREY
R E R AN, BAT 2 M BAERAE FRNE, AhR . RO ME 1By R IR SR [26] [27]
(28] [29]. CEWFFCIESL, Ml R HBURIT ARG MAE. BRI LG BF. BEAEER
I3 o ST PRI FE AR M 7 208 I R 4 28 0 G T AN S 00 TG il A 02 1 IR IR B P £ R AN IR [30]. B AR
Z A C AR R A — SR b BF BT EA, HALHI 48 S Nef2 B AT iNOS 411, A4
TEFAX 2 B, A SHUEACR A3 1], A B S i R 2R o] LA o iE T, AR 1 2R A RS
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BTN, ARSI 7RIS AR R T Aktl AT ASK1/INK3/caspase-3 131X [32].

BATOVF M HAR R T =Fp 2525 “ R R 7 AAECRE IFE LS. 255 7 & e Bt A
EIENS S 5 IR TEERCE - AR B AERIEE . cAMP 15 5@ . 5515 5@ . PI3K-Akt
155 B M5 5@, EHT AKT1. INS. TP53. IL6. TNF ZECHEZiisl s, WM 7 3 “FW R
B RFEE AR, DU S HOARE B AT 7L R .
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