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Abstract
of capsaicin were predicted by different computer target prediction methods. Then, for all predicted targets, gene enrichment was analyzed by

[ Objective ] To investigate the potential targets and their functions of capsaicin.|[ Method ] In this study,firstly,the potential targets

GeneMANIA | and then the gene ontology (GO) enrichment and disease enrichment were analyzed by DAVID database. At last, the potential ac-
tion network of capsaicin was constructed by Cytoscape 3.4.[ Result ]It was found that capsaicin can act on 25 potential target proteins.Their in-
teractions of target proteins were mainly manifested by prediction,co-expression, physical interactions,shared protein domains and co-localiza-
tion.GO analysis had 11 items.Disease enrichment showed that capsaicin is closely related to various diseases such as tumors, drug hypersensi-
tivity , metabolic diseases and inflammation. [ Conclsion ] Capsaicin is a multi-targeted agent on a variety of complex diseases, this study provided

a theoretical basis for its food safety and functional evaluation.
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Table 1 Potential target protein of capsaicin by SEA

Hor AR R p
Rank Target name Protein name

1 TRPV1 Transient receptor potential cation channel subfamily V member 1 1.05E-20
2 CYP3A4 Cytochrome P450 3A4 1.88E-05
3 CYP2C9 Cytochrome P450 2C9 0.000 753 5
4 CYP2C19 Cytochrome P450 2C19 0.016 08
5 PTGS1 Prostaglandin G/H synthase 1 0.021 92
6 LPAR3 Lysophosphatidic acid receptor 3 3.38E-32
7 MDH1 Malate dehydrogenase, cytoplasmic 1.73E-28
8 NFE21.2 Nuclear factor erythroid 2-related factor 2 7.34E-28
9 ADCYAPIRI1 Pituitary adenylate cyclase-activating polypeptide type I receptor 4.55E-22
10 THRA Thyroid hormone receptor alpha 1.95E-20
11 THRB Thyroid hormone receptor beta 5.19E-17
12 LPARI Lysophosphatidic acid receptor 1 5.55E-16
13 HDACI1 Histone deacetylase 7.77E-16
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Table 2 Potential targetprotein and adverse reaction of capsaicin by Sepresa—CPI

HE HEHAK EE /RN Y Z'a
Rank Protein name Adverse drug reaction Z'-score
1 Thiopurine S—methyltransferase Change in the capacity of drug metabolism -1.219 581
2 Glutathione reductase , mitochondrial Cisplatin ototoxicity -0.885 220
3 Adenosylhomocysteinase Inhibition by Pentostatin ; lymphocytotoxic effects -0.858 635
4 HLA class I histocompatibility antigen,A-11 alpha chain Drug hypersensitivity -0.828 915
5 Nicotinamide N—methyltransferase Change in the capacity of drug metabolism -0.750 030
SR — it v b o b Mol dis 0 g
7 Histamine N—methyltransferase Change in the capacity of drug metabolism -0.687 263
8 Retinoic acid receptor RXR—-alpha Cisplatin-induced acute renal failure -0.616 774
9 HLA class I histocompatibility antigen,B-27 alpha chain Drug hypersensitivity -0.531 479
Arrhythmias, Bradycardia, Confusion, Opioid dependance, Lactic
10 Cytachrome P430 2D oo of perhesine oty sch s dizines.recumen fals 037229
and nausea.
11 UDP—glucose 4—epimerase Inhibition by galactose ; Galactosemia -0.503 466
12 Amine oxidase [ flavin—containing| B Change in the capacity of drug metabolism -0.503 369
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Note : Black protein nodes indicated target proteins,and different color lines represented different correlations
1 GeneMANIA S T¥IEEHHEEMER
Fig.1 Functional association of target proteins was analyzed by GeneMANIA
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Fig.2 Gene ontology (GO) analysis of potential target proteins
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Fig.3 Capsaicin—target protein—disease network

PRI HE ST ke BB e o A [R] g 4 50T LU 2
T o HHEUER X IR T 2 FOREAE (A i | 205 B i LA
) Fi X GVPZ IR A — 2 B 2
JiFH 43 ( drug-induced liver injury) 24%id 8 ( drug hypersensi-
tivity) SEEEUIAHSC . 15 CCLA U5 S I A A 7 v, £ B
AT LU Aefebric g i, SEHTBARER X TR AR
PERFEF AL A — 5 PR 1 o B 7T BELITE TGF -1/
Smad 75518 6 e 0 i) — H 6 S 1R e 475 5 1) O BSUIT & 4

161 o ARG A AT O, 2 OB PR 25 IE i
IAEEE o P RURIBR 28 7T LA e PR T, o0 97 I
A BSFRVER . BUE AT 5E 1 mPGES- 1/p38-MAPK-
MK2-COX-2 @42 Ffif i 28 S S M1 B ™ 5 7 K B I
FRCAGIE PR AR SRR3R T LA ] bR A S5 A4 /D
FiZfffih CXCL10/CXCR3 F1 NF-«B 3 % , {8 i N IR 1 2E K
TR B RAE AR AT o 3 Se 35 I R 2% T i
1L M TRPV I~ 1 38 42 51 TRPV 1A & £ 1



BE2H RAEF AT R AHEPRITHME S LN I S0 HTR 165
T2, FEMERIAR 2R 1] R 4R, 2017,17(12) £ 182-192.

PRI 5 T Ao L RN R B 3 R ) A e 45 1

X BRUBUR R TR A TS s AT BRI o X B -3 o

i R TR R B R ATV E T 2N O R T IR T

SRR R LA R IR B RO 5

B 2 AR D REVE RGP S It T BB AR SR

SE

(1] Bk, IR, XU bR AR P e [ ] iR, 2011, 32
(3) :262-265.

[2] PATOWARY P,PATHAK M P,ZAMAN K, et al.Research progress of cap-
saicin responses to various pharmacological challenges[ J].Biomed pharma-
cother,2017,96.1501-1512.

(3] BAlde, BBtar, 048, 5. 29 B (R A B SE AL IR L L) ] A Ry,
2015,27(8) :1061-1069.

[4] HUANG C,ZHENG C L,LI Y, et al.Systems pharmacology in drug discov-
ery and therapeutic insight for herbal medicines[ J].Brief Bioinform,2014,
15(5) :710-733.

[5] KEISER M J,ROTH B L., ARMBRUSTER B N, et al.Relating protein phar-
macology by ligand chemistry[ J].Nat Biotechnol ,2007,25(2) :197-206.

[6] YANG L,LUO H,CHEN J,et al.SePreSA: A server for the prediction of
populations susceptible to serious adverse drug reactions implementing the
methodology of a chemical-protein interactome [ J ]. Nucleic Acids Res,
2009,37.406—412.

[7] FRANZ M,RODRIGUEZ H,LOPES C,et al.GeneMANIA update 2018[ J ].
Nucleic Acids Res,2018,46. W60-Wo64.

(8] FNETT B, 5z, S A T B R AR T AR L
PRIFRZE T ] AP R A AT T A4, 2019,26(4) :431-439.

[9] HUANG D W,SHERMAN B T,LEMPICK R A.Systematic and integrative
analysis of large gene lists using DAVID bioinformatics resources|[ J ].Nat
Protoc,2009,4(1) .44-57.

[10] Fokie, pis BT Ao R R 25 iR A ) ] 5 27,

2013,8(7) :801-808.
(1] T, PN 1 6 S B TR AR 25 B Rl FR 25 U B G

[12] Sk, Bl , M D 22 S T I 2 T e AR AT PR e L
[J]. Rttt 5914 ,2018,30(4) :547-553.

[13] FGEE, FACRLE R bR RS [ 1] A1, 2018, 76
(3) :177-189.

[14] SHAMSI S,TRAN H,TAN R S J et al.Curcumin , piperine ,and capsaicin
A comparative study of spice-mediated inhibition of human cytochrome
P450 isozyme activities[ ] ].Drug Metab Dispos,2017,45( 1) :49-55.

[15] LI J,MA D,LIN Y et al.An exploration of the estrogen receptor transcrip-
tion activity of capsaicin analogues via an integrated approach based on in
silico prediction and in vitro assays[ J].Toxicol Lett,2014,227(3) :179-
188.

[16] WANG S E,KO S Y,KIM Y S, et al.Capsaicin upregulates HDAC2 via
TRPVI and impairs neuronal maturation in mice[ J].Exp Mol Med,2018,
50(3):1-8.

[17] CLARK R,LEE S H. Anticancer properties of capsaicin against human
cancer[ J |.Anticancer Res,2016,36(3) :837-843.

[18] BITENCOURT S,STRADIOT L, VERHULST S, et al.Inhibitory effect of
dietary capsaicin on liver fibrosis in mice[ J].Mol Nutr Food Res,2015,59
(6) :1107-1116.

[19] CHOI J H,JIN S W,CHOI C Y,et al.Capsaicin inhibits dimethylnitro-
samine-induced hepatic fibrosis by inhibiting the TGF-B/smad pathway
via peroxisome proliferator-activated receptor gamma activation[ J ].J Agric
Food Chem,2017,65(2) :317-326.

[20] PANCHAL S K,BLISS E,BROWN L.Capsaicin in metabolic syndrome
[J].Nutrients,2018,10(5) :1-21.

[21] ZHENG J,ZHENG S,FENG Q Y et al.Dietary capsaicin and its anti-obe-
sity potency: From mechanism to clinical implications [ J ].Biosci Rep,
2017,37(3) : 1-21.

[22] BHATIA H S,ROELOFS N,MUNOZ E,et al.Alleviation of microglial ac-
tivation induced by p38 MAPK/MK2/PGE, axis by capsaicin; Potential
involvement of other than TRPV1 mechanism/s[ J].Sci Rep,2017,7(1) :
1-14.

[23] WANG J, TIAN W K, WANG S W,et al.Anti-inflammatory and retinal
protective effects of capsaicin on ischaemia-induced injuries through the
release of endogenous somatostatin[ J ].Clin Exp Pharmacol Physiol ,2017,
44(7) :803-814.

S G G GG GG G GG G G W GG S GG S W GO G W G G W S GO GO PP SO G W

(b5 149 W)
TEFRRYEZEAT T Iz T T 0 P ] g A 0 o) B 1 A
ol 22 A K T T 40 i A o kA O H 4R P B A Al AT
R X BRI R BE " . W2
— IS A R R, A R NG PRI TR
R EEH T AR RN . ZYE R R e O
Fie s A AR 40, i T R AR RO R, HA B
BN AL AR T A FHAILEER T 7 4 BE JL T BT 4
AW R, T T R A B BE S REEA T A A T EUR ST T
A B A H 9, £ TRRam s R 2n% " %
B RN AT EIEZ IS SO Ry Y p v e
DL A%, T RER R T FH A% 4 3 B B X
HRIRBTZME , WA T TR A SR AR I BT TR RO
IZIR IR L SRR T 10% 2418 R WP 7RI R 1%
2 2 Yt 2 (BRa 7 d) |, BEA AU HA s SR ) A
TEFRIN DA R

e N

(1] FEEH, R, MRt S5 IR B 5T a2 7 S a2 A 0 ). K3
Al RlS,2017,23(7) :80-83.

(2] BRAS, BN, T, S5 A SR P8 = BT A 257 de M FHIAIBS a8 R
[J]. AR, 2017,38(1) < 73-77.

(3] 05 ARRZFISSE IR 2RrzakiRie I ] 2aefallRlE:,2007,35
(20) :6197.

(4] skohy, BliERE, A=, S AR RSE I A I S TR SRR A H RIZGR0
ML AIeERE,2013,36(3) :288-290.

(5] SR, s B BRERR, S BT R R RIA 25 7 R T e [ 1] R B
$7,2019,52(5) - 14-19.

[6] 2t s B TR R B AR A ZG e [ 1] Pa Rl
$,2007,20(3) :412-416.

(7] (E 6, FLLE, TRE, S MBI th 2= 50298 K R A 5 i GB/T
23222—2008[ S ]. 4kt : FP bR s, 2008.

(8] AT, sbrbiy , FR N, S M RGP e O R F L) ] B
VAR ,2016(4) -148,150.

(97 FRAA, BT, X1 A E IR B i RS AR P o [ ]
2okl 5 ,2010,31(1) :34-37.

[10] el ¥, 0t Ilohadst, 5 A F 20005 20 AN ] SR PR B A B 04

HISRL) ] TR}, 2015,43(1) 1144~ 146.



