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Study on the mechanism of different extraction sites of Plumeria rubra
for improving hypersensitivity by network pharmacology
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Abstract ; Studying the inhibitory effect of different solvent extraction sites of Plumeria rubra ( water extract,n-butanol ex-
tract , petroleum ether extract, ethyl acetate extract) on degranulation of mast cells. And the mechanism of improving type I hy-
persensitivity by effective active components of P. rubra was predicated by network pharmacology method and molecules doc-
king. The RBL-2H3 cells were used as the experimental materials, Tween 80 as the model reagent to induce the degranulation
of RBL-2H3 cells. The anti-pruritus effects of different extracts were compared. The prediction targets and disease targets of
P. rubra were integrated to obtain the key targets. Molecular docking was used to virtual verify the binding ability between the
effective active components of P. rubra and core targets. The cell experiment showed that the ethyl acetate extract of P. rubra
had obvious effect on the anti-hypersensitivity. And the anthocyanins and flavonoids of treating hypersensitivity in P. rubra
may be related to D(2) dopamine receptor,P2Y purinoceptor 2,5-hydroxytryptamine receptor 2A ,P2Y purinoceptor 12, mus-
carinic acetylcholine receptor M1 ,5-hydroxytryptamine receptor 2C , muscarinic acetylcholine receptor M2 , alpha-1D adrener-
gic receptor,alpha-1A adrenergic receptor,P2Y purinoceptor 1.

Key words : Plumeria rubra ;hypersensitivity ; anti-pruritus ; mast cell ;network pharmacology
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Table 1  The cell viability of RBL-2H3 cell after dealing with Table 3 The cell viability of RBL-2H3 cell after dealing with

different Tween 80 concentration in 1 h( xEs ,n=3)

i 80 Ve RBL-2H3 il f£ 1% %
Tween 80 concentration The RBL-2H3

(mg/mL) cell viability (% )

1 24. 89
0.5 84.07
0.2 90. 09
0.1 97.79

0. 05 103. 34
0.02 99.97
0.01 101. 98
0. 005 98.93
0. 002 107. 32

K2 F0.2~0.4mymLiRERETHIESERLLE
RBL-2H3 SR (x £5,n=5)
Table 2 The cell viability of RBL-2H3 cell after dealing
with 0. 2-0. 4 mg/mL Tween 80 concentration
inl h(x+s,n=5)
i 80 R RBL-2H3 4 A7 %

Tween 80 concentration The RBL-2H3
(mg/mL) cell viability(% )
0.4 87.45
0.3 88. 64
0.2 90. 72
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BZH 10 wg/mL JEIKF R4 20 pg/mL,
2.1.3 RBL-2H3 J& X 2n feL & A4 LU 0L 09 ) 2
%R

X X B A AN [R) B B o7 11 4 B ) i 8 - 3 80
V519 RBL-2H3 40 i 15 RO 1 8 802 1z g JHE A 1
(¥ B-28 L OB B E 7F 405 nm KR 1Y

different extracts’ different concentration in 1 h(x £s,n=3)

AR5 BE T AT 5
2R Cell viability under different drug concentration( % )
Group
1 pg/mL 5 pg/mL 10 pg/mL 15 pg/mL 20 pg/mL
=1 4]

1SR 92.72  94.50 95.95 93.05 98. 23
Extract group
2 SR A

86.87 89.16 87.36  98.96 103. 08

Extract group 2
3 SERIA
Extract group 3
4 SHRIBYIA
Extract group 4
WA
Matrine

IERTRA
Osthol

84.61 84.81 90.11 85.98 95. 00

86.42  97.00 100.39 92.30 100. 59
86.73 90.48 99.41  80.31 70. 80

87.48 88.32 93.44  84.38 97.63

OD 1, PRI X 45 A8 4 U6 97 8 A5052 0 9 AL 11 25
W 4) o IR a R A, SR L, P
< 0.05 AHI WA EAE N, Horb 3 552, BIXG
AL LR LR P TE 24035 RBL-2H3 46 i it
WURLAT — € IR YT RCR , JF HHACR 5w 28 4 AH
FEE I
R4 AFHRZREMIX RBL-2H3 28 pt Sk IR A 2 i
p-EE AR BRI MR (x £5,n =3)
Table 4  Effect of six Chinese herbal extracts on g-
hexosaminidase release in RBL-2H3 cell

degranulation pathological model( XEs ,n=3)

BERIZ] Model 3.24 £0.22°
IEH# 41 Control 0.99 + 0.18
1 S4REU 4 Extract group 1 3.18 + 0.02
2 SR Extract group 2 3.20 + 0.03
3 SR Extract group 3 3.18 = 0.02*
4 SHLEUIL Extract group 4 3.18 + 0.01
2064 Matrine 3.19 = 0.03*
UEPRTF 24 Osthol 3.16 = 0.02*

T HIEWAIMLL, " P < 0.01; 5EURAIMLL, P < 0.05,
Note : Compared with control, ™ P < 0.01; Compared with model ,* P <
0.05.
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Table 5 ID of related active ingredients of Plumeria rubra

(=] AN
)AN?(:? CAS-ID Ingﬁi(ﬁem
PRO1 - 7',8'(Z)-la-TRWIEH % A 7',8' (Z) -1a-Prodemethyplumericin A
PRO2 - 7,8 (E)-la-HiBHJEH 2 A 7',8' (E) -1 a-Prodemethyplumericin A
PRO3 - 13-0-WNEFE-15-22 T LG TR AL T 13-0-Caffeoy-15-demethyplumieride
PRO4 - M RACHF P-Z-75 T Z AW Plumieride P-Z-coumarate glucoside
PRO5 -- WA P-E-75 & Z 3BT Plumieride P-E-coumarate glucoside
PRO6 159598-00-2 7-B-F23-11-H ZE-FE kW e 7-8-Hydroxy-11-methyl-forsythide
PRO7 22255-40-9 T Loganic acid
PRO8 132586-69-7 FLIP R EAH 15-Demethyplumieride
PRO9 511-89-7 XHEAET Plumieride
PR10 - FHBESEATS Plumieride P-Z-coumarate
PRI11 118197-36-7 WIHERERS B AE T 13-0-Caffeoylplumierides
PRI2 - W T GBS EALTF 15-Demethyplumieride P-Z-coumarate
PRI13 - B-Z A Bl B-Dihidroplumericinic acid
PR14 - 1l Z Kaempferol-3-0-B-D-glucopyranosyl-7-0-g-L-thamnopyranoSide
PR15 153-184 7T Rutin
PR16 - BT Extraneous rutin
PR17 482-35-9 SHit 2 1 Tsoquercetin
PR18 3115941-8 111 253 -3-0-8-D-F5 %4 Kaempferol-3-0-B-D-glucopyranoside
PR19 29741-104 KR B2 7-0-8-D- %5 M Luteolin-7-0-B-D-glucopyranoside
PR20 118024-86-5 KBHZE-3"-0-B-D- 4T Luteolin-3'-0-B-D-glucopyranoside
PR21 117-39-5 Ml Jiz 2 Quercetin
PR22 520-18-3 1125/ Kaempferol
PR23 4382-17-6 Wit Hz % -37,3"- Ik Quercetin-3’,3’-dimethylether
PR24 5746-554 3-0-75 T 8t 25 TR 3-0-coumaroyluquinic acid
PR25 117405488 =B R (Z) 4-Coumaric acid4-0-B-D-glucopyranoside
PR26 11740548-8 R AR TR (E)4-Coumaric acid-4-0-8-D-glucopyranoside
PR27 331-39-5 WIHERZ Caffeic acid
PR28 99-50-3 JRUJLZEER Protocatechuate
PR29 - TR SBR FiE Methylcerberic acid
PR30 1309362-77-3 HEA SRR Cerberic acid B
PR31 99-96-7 FHRFESE R Phydroxy benzoic acid
PR32 14364-05-7 PIE:R Coumaric acid
PR33 121-91-5 (35K 2% Tsophthalic acid
PR34 121-34-6 4- 3233 -H AR H R 4-Hydroxy-3-methoxybenzoic acid
PR35 65-85-0 1A SEAR B 2B Benzoic acid
PR36 69-72-7 SRIFFEIR PR Salicylic acid
PR37 57-114 fifi lg A2 Stearic acid
PR38 112-80-1 R Oleic acid
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PR39 638959 a- R REE a-Amyrin
PR40 472-15-1 HHENERZ Betulinic acid
PR41 8346-5 B-75 £ I B-Sitosterol
PR42 508-02-1 FIE R Oleanolic acid
PR43 1041179-92-3 315+ Al Foliachinenosides Al
PR44 118-61-6 KA R G 6-Hydrofoliachinenoside A2
PR45 1041180-01-1 M35+ A2 Foliachinenosides A2
PR46 305-01-1 L= 6,7-Dihydroxycoumarin
PR47 2280-44-6 %P Glucose
PR48 554916 JIH —B# Gentiobioside
PR49 9009-65-8 JEJLZSE Protocatechu aldehyde
PR50 78-70-6 F5 4% Linalool
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Fig. 1 Information map of drug composition-disease target-protein interaction

TE: A 256 TR bR B A B2 B B R S

R 2% s B iZ L E0FR, Note: A Protein protein interaction information network of drug

therapy targets, B: Protein protein interaction information network of core targets.

2.2.3 HGR-EGHAEAFINLEE (PPL) W &4
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BRHFHT 10 09 BEVE JHHE A, 045 D(2) 22 G
& (D(2) dopamine receptor, DRD2) . P2Y 4744
2(P2Y purinoceptor 2 ,P2RY2) SRR 2A(5-
hydroxytryptamine receptor 2A ,HTR2A) \P2Y-IEI 3%
& 12 (P2Y purinoceptor 12, P2RY12) | 5 # s £ FEAH

*k6 BVEUNEBHRMHXELIRATRE
HEXMERIMFESHIE
Table 6 Core target names of Plumeria rubra for
hypersensitivity treatment and topological

characteristic parameter values of related networks

B % & M1 ( Muscarinic acetylcholine receptor M1, S%@ﬂ’iﬁ J‘%ﬁ;@f C’,;%%TE . I
ore target egree oseness etweenness
CHRM1) \5-¥ %% 14 2C(5-hydroxytryptamine recep-
tor 2C, HTR2C) 8412 2 kB 7 M2 (Muse o o -2 099
or e VR e useas P2RY2 10 0.33 0.06
rinic acetylcholine receptor M2, CHRM2) ,«a-1D "B |- HTR2A 10 0.31 0.13
It &£ fE =% /& ( Alpha-1D adrenergic receptor, P2RY12 10 0.29 0.22
ADRAID) .a-1A & F I E fEZ{A& ( Alpha-1A adren- CHRMI 10 0.33 0. 06
- HTR2C 10 0.33 0. 06
1 ADRAIA)  P2Y-IE p4 5% 1 (P2Y
erele recep tor, ADRALA) . e M:\ (A ‘ CHRM2 10 0.34 0.48
PERC AT B 43 1D A7 AT ALAR 20 B, R 3R 6 ADRAIA 9 0.28 0
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Fig. 2 Compound information corresponding to the core target of Plumeria rubra for hypersensitivity treatment
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The Most Enriched GO Terms(P-value is in the top 20)
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G0:0007267~cell-cell signaling M ce
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G0:0001518~voltage-gated sodium channel complex{I
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G0:0051379~epinephrine binding
G0:0008144~drug binding
G0:0020037~heme binding
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Fig. 3  Analysis results of GO enrichment of drug core target ( P-value in top 20)
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Fig. 4  Analysis results of KEGG enrichment of drug core target ( P-value in top 20)
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Table 7 Analysis results of KEGG pathways enrichment of hypersensitivity
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Fig. 5 "Traditional Chinese medicine- core components -key target -main pathway" map of Plumeria rubra
AL AT B O R A RIEER S 1D ; i SR G AR ; 15 AU %, Note: Red represents Plumeria rubra; Yellow represents

active ingredient 1D ; Light blue represents key target; Blue represents pathway.
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Fig. 6 The heat map of the docking score between effective components of Plumeria rubra and key targets
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