= 1570 « PER 2022438 B53% B5H  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

ETHFERS . AEERMNEAEFHNRE FREFEY (Q-Marker)
N 53

Mhdepg .23, AR A5 234, HIEH 234, E g 123 T ER L23, fE )R L2 IRRR) 24
L R EGREAFE, T M7 530200

2. JUVER A A E SRR E, JVE BT 530200

3. JTVRRAE RS ThRE S A L R AE G, TOVE T 530200

4. JTHHREZRE TRHREGREL RS, T R 530200

O RETHNKEREHEYR T Phyllanthus emblica [T JRRBGARST . W RH T2 K EZAPE AT 5677
M, BT REFREY (quality marker, Q-Marker) FRit, XTRHFMAEGZANE. 2080 2520 5T B AR A2 B 43 Tl
I AT Q-Marker 15 TN o 25 SCHREE A B 20 T R T Q-Marker [13RIFYE AT 0%, 830 I 4% 25 B 25 14T X
DARMIESNT, BRE ML EMR R P ARBER., MR, IR, O-REETILFER-3-KE TRESIEWIENEH
TFHIEE Q-Marker, NHEEMFR B HIRHIESH KR,

EHER: RHT REAREY: B EEZE KRR WER: LER: O-REETILRR3-LE TR
FESES: R282.710.5 XEkFREIS: A XEMHE: 0253 - 2670(2022)05 - 1570 - 17

DOI: 10.7501/j.issn.0253-2670.2022.05.033

Predictive analysis on quality marker of Phyllanthus emblica based on chemical
composition, pharmacological effects and network pharmacology

CHEN Jing-mei" 23, HAO Er-wei> >4, DU Zheng-cai> >4, LI Si-wei' >3, WANG Xing-yuan' >3, HOU Xiao-tao' 23,

DENG Jia-gang® 4

1. School of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530200, China

2. Guangxi Key Laboratory of Efficacy Study on Chinese Materia Medica, Nanning 530200, China

3. Guangxi Collaborative Innovation Center of Study on Functional Ingredients of Agricultural Residues, Nanning 530200, China

4. Guangxi Scientific Experimental Center of Traditional Chinese Medicine, Guangxi University of Chinese Medicine, Nanning
530200, China

Abstract: Yuganzi (Phyllanthi Fructus) is the dry mature fruit of Phyllanthus emblica in Euphorbiaceae. Chemical composition and
main pharmacological activities of P. emblica were summarized in this paper, based on quality marker (Q-Marker) theory of traditional
Chinese medicine, Q-Marker of P. emblica was predicted and analyzed from the perspective of traditional medicinal property and
efficacy, chemical composition effectiveness and measurability. Based on literature integration and data analysis, Q-Marker source
range of P. emblica was screened, and the effectiveness of components of P emblica was further confirmed through network
pharmacology. Phenolic acids and luteolin, quercetin, kaempferol, and (—)-epigallocatechin-3-gallate in flavonoids can be used as the
main Q-Markers of P. emblica, in order to provide reference for the whole quality control of P. emblica.
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Fig. 1 Parent nucleus and substituent groups of gallic acids and chemical structure of compound 14 in P. emblica
#1 FHFRERTFEBENEY
Table 1 Gallic acid compounds in P. emblica
s AV AR B B SCHk

1 BT M Ri=G 10

2 WEFR M Ri=OH 11-12
3 BETFERF NG M Ri=0CH; 11
4 IR -3-0-1% & F IR R Ma Ri=OH, R2=H, Rs=G, Rs=H, Re=OH 13
5 RER-2-0-1% & T IR M Ri=OH, R>=G, R3=H, Rs=H, Re=OH 13
6 HER-2,5- —-0-% & T ER TG M Ri=0H, R>=G, R3=H, Rs=G, R¢=OH 14
7 HHER M Ri=OH, Ro=H, R3=H, Rs=H, Re=OH 14
8 K- 1-F lg-6- £ e M, Ri=CH3, R2=H, Rs;=H, Rs=H, Re=C2Hs 15
9 2-0-% B TREAERR — g M Ri=CHs, R2=G, R3=H, Rs=H, R¢—CH3 15
10 FHR-1,4- N g -3-0-3% & FIRES M; Ri=H, R=G, R:=H 13
11 KHR-1,4- N g -5-0-3% & FIRES M; Ri=H, R=H, R:=G 13
12 FHER-1,4- W ER-2-0-% & FIRER M Ri=G, R=H, Rs=H 14
13 FHIR-1,4- N R-2,5- —-0-W & TRl M; Ri=G, R>=H, R3=G 14
14 3-CHEH BT 16
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Fig. 2 Parent nucleus and substituent groups of tannins and chemical structure of compound 46 in P. emblica

®2 FHTFPHEREUEY

Table 2 Tannin compounds in P. emblica

5 B4R RERZ B Sk
15 1(B),4- —-O-% & T IE 358 45 b 1 Ms  Ri=G, R=H, Rs=H, Rs=G, Re=H 17
16 1(B)2,3,6-VY-O-15 £ 17 % b Ms  Ri=G, R:=G, R3=G, Rs=H, Re=G 17
17 1,2,4,6-PU-O-1% & FBk-B-D-H & b Ms  Ri=G, R=G, R3=H, Rs=G, Re=G 17
18 1-0-1% & T Bt - B-D-7 % # Ms  Ri=G, R=H, Rs=H, Rs=H, Re=H 16
19 1-0- 3% B 7 Bt-B-D-F & b Ms  Ri=Re, R2=H, R3=H, R+=H, Re=H 16,18
20 1,6-—-0-% & F B 5:-B-D-78] % # Ms  Ri=G, Ro=H, Rs=H, Rs=H, Re=G 16
21 3,6- -0-1% & T B k-D-H & b Ms  Ri=H, Ro=H, R3=G, Rs=H, Re=G 16
22 (1,2,3,4,6-penta-O-galloylglucose)-isostrictiniin Ms  Ri=G, R2=G, R3=G, R+=G, Re=G 19
23 PR Ms  Ri=G, R>=Che, R3=G, Rs=Che, Re=G 16,18
24 TR 8 R M:  Ri=G, R=H, R;=HHDP, Rs=H, Re=HHDP 16,18
25 JR TR M4 Ri=G, Rz=H, Rs3=HHDP, R4+=G, Re=HHDP 20
26 5~ M:  Ri=G, R>=Che, R3=H, Rs=Che, Re=H 14
27 FH BT 2R TR Ms  Ri=G, R:=Ch, Rs=HHDP, Rs=Ch, R~HHDP 21
28 TR AR R Ms  Ri=G, R:=H, R==HHDP, Rs~Ra, R~HHDP 21

29 tercatain Ms  Ri=G, R>=H, R3=HHDP, R4=G, Re=HHDP 21
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T A A RR ¥ UREE SCHR
30 B BB R Ma Ri=G, R»=H, R3=HHDP, R4s=Ra, Re=HHDP 16,18
31 LR Ms  Ri=G, Ro=H, Rs=HHDP, Rs=H, Re=HHDP 14
32 isocorilagin My Ri=G, R>=H, R3=HHDP, R4=H, Re=CH>-HHDP 22
33 MR Ms Ri=G, Ro=ela, R3==HHDP, R4=¢la, Re=HHDP 18
34 LR ER Ma Ri=G, R>=Rb, Rs=HHDP, R4+=Rb, Re=HHDP 22
35 REE Ma Ri=G, Ro=R¢, R3=H, Rs=Rc, Re=H 23
36 phyllaemblicin A My R1=G, R=THBDF, R3s=H, R«=THBDF, R¢=H 24
37 phyllaemblicin B My Ri=G, R:=HHDP, R3=H, R+=HHDP, R¢=H 24
38 phyllaemblicin C My R1=G, R>=Che, R3=HHDP, R+=Che, R=HHDP 24
39 phyllaemblicin D My R1=G, R>=H, Rs=neoche, Rs=H, Re=H 24
40 phyllaemblicin E My R1=G, R>=H, R3=H, Rs=neoche, R=H 24
41 phyllaemblicin F My R1=G, R>=H, R3= H, R4=H, R¢=neoche 24
42 phyllanthunin Ma R1=G, Ro=phy, R3=H, Rs=phy, Re=H 25
43 putranjivain A Ma Ri1=G, Rx=put, Rs==HHDP, R4=put, Re=HHDP 26
44 TR Ms Rs=H 18
45 = R TR Ms  Rs=Tri 21
46 BACTR 16

R,

Ry R,
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B3 SHFHMEMEERETENNLELER
Fig. 3 Chemical structures of other phenols and their derivatives in P. emblica
#3 FHFHRHNEMBERETELED
Table 3 Other phenols and their derivatives in P. emblica
s AW FR BEZ PAREE SCHR

47 R A RHERR Ms  Ri=H, R:=H, R3=H, Rs=H, Rs=H, R=CHCHCOOH 11
48 o 2 R i Ms  Ri=H, R»=OH, Rs=H, Rs=H, Rs=CHO, Re=H 11-12
49 FAATE Ms  Ri=H, R;=H, R3==CHCHCHO, R4=H, Rs=OCHj3, R=OH 11-12
50 JRILATR Ms  Ri=OH, R»=OH, R3=H, Rs=H, Rs=COOH, R¢=H 11-12
51 TR R Ms  Ri=H, R=H, R;=OCH3, R+=OH, Rs=H, R=COOH 11-12
52 HHR Ms  Ri=OCHj3, R2=H, R3=COOH, R4=H, Rs=H, R=OH 27
53 FER Me R1=0OH, R>=H, R3=0CH3, R+=0H, Rs=H, Re=H 27
54 TE Ms  Ri=CHO, R2=H, R5=0OCH3, R+=OH, Rs=OCH3, R¢=H 27
55 M A e Ms  R;=OH, R»=H, R3=C;H4COOCHj3, R4=H, Rs=OH, R&=OH 27
56 A2k = Ms  Ri=OH, R==OH, Rs=H, R+=H, Rs=H, Re—OH 17
57 BETH 15
58 YN 28
59 isostrictiniin 13
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Fig. 4 Structures of parent nucleus and substituent groups of flavonoids in P. emblica

x4 FHFPHREXLEY

Table 4 Flavonoids in P. emblica

I RL/EX S BhZ AR SCHR
60 25 }-3-0-0-L- 2= M7 Ri=Rha, R2=H, R3=H, Rs=H, Rs=H, Re=H 11
61 1L Z5/}-3-0-L-(6"-F 35)- SR 2= 7 M7 Ri=Rha, R»=H, R3=H, Rs=H, Rs=H, Re=CH3 28
62 2R -3-0-L-(6"-Z.3%)- R 2= i 7 M7 Ri=Rha, R2=H, R3=H, Rs=H, Rs=H, Re=C>H5 28
63 LI 25 W-3-0- 78] & M M7 Ri=Glc, R>=H, R3=H, R4=H, Rs=H, Re=H 26
64 it Bz 3 M7 Ri=H, R;=H, Rs=H, R4=OH, Rs=H, Re=H 11
65 1t Bz %-3-B-D-E & b M7 Ri=Glc, R>=H, R3=H, R+=OH, Rs=H, Re=H 22
66 Mt e 3 -3-O-48 & B EF M7 Ri=Glc, R>=H, R3=H, R+=OH, Rs=H, Re=H 26
67 VLS N M7 Ri=H, R2=H, Rs=H, R4+=OH, Rs=OH, R=H 11-12
68 T My Ri=rut, R>=H, R3=H, R4=OH, Rs=H, Re=H 29
69 Rl e 3% Ms Ri=H, Ro=H, Rs=H, Rs=H, Rs=H, Re=H 11
70 FrRE-7-0-(6"- T HEEL-B-IL A 2 M) Mo Ri=H, R-=OH, R3=Glc 19
71 5,7,4'- = F3 K- TR Mo Ri=H, R:=OH, R3=OH 20
72 luteolin-4'-O-neohesperiodoside Moy Ri1=0OH, Ra=deu, R3=OH 19

Bl 5 SfHTHREEREITEMNIREH

Fig. 5 Core structures of flavanols and their derivatives in

P. emblica
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Table 5 Flavanols and their derivative compounds in P. emblica

] AR B HUAREE A B SCHik
73 ()-REETILER-3-0- & TRES Mio Ri=OH, R>=OH, R;=G 24
74 ()-RILFKR-3-0- LB TR Mio Ri=H, R=0H, R:=G 24
75 RKETFRILAHE CGRITMEE ) Mio Ri=H, R=H, Rs=H 24
76 ()-REETFBILEER Mio Ri1=OH, R=OH, Rs=H 24
77 (D)-JLAKE Mio Ri=H, R»=0OH, R:=H 24
78 (H-EETmILRR Mi R4=OH 24
79 (- JLEFE M R+=H 24
80 BEFILE EETILFERE Mu Ri1=OH, R=OH, Rs=H 24
81 O-REETFILER M R4=OH 24

R,
o R, HiCO
ocHy
(0]
(6] R,
M

12

El6 SRHFPOREZRLXUSMNTZRALEY 90, 91 HILFLEE

Fig. 6 Core structures of lignans and chemical structures of compounds 90 and 91 in P. emblica
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Table 6 Lignans in P. emblica

CLkd HEM R BHZ AR, SCHR
82 vermixocins B Miz Ri=H, R,=OCOCHj; 27
83 vermixocins A Mi R1=OH, R=OH 27
84 vermixocins D Mi2  Ri=H, R.=OH 27
85 4-BRIERA 5 1) Mz Ri=OH, R>=H 27
86 THERER Mis  Ri=OCHs, R»=OCH3 27
87 ARG YL Mz Ri=OCHs, R=H 27
88 RO T AR A Mz Ri=OCHs, R>=OCH3 27
89 TP A AR Mis  Ri=G, R:=G 21
90 7R,85-4,9,9"-trihydroxy-3,4'-dimethoxy-8-O-3"-neolignan 25
91 S AR RS 25

R7 FHFPHHELLEY
Table 7 Sterols in P emblica

5 AR XHR | T WA ERE SCHA
92 16-Jii S 245 B 30 99 B HE 25
93 FLMIE TT 30 100 5 HE-4-4%-3-H 31
94 50,6B- RIS (I 31 101 5 H-4-J%-3,6-—FH 31
95 50,6B,70- = FRIEL S i 31 102 SH-4-J% 6B FE-3-FR 31
96 To- LA R B 31 103 T H-4-J% 30,6 31
97 7B- A SRR 31 104 6'-(F 85-5-1-7-H-3-0-D- M IR 38 27 B ) /5 ke IR s 31

98 7 i [ 7 31 105 6'-(5 §§-5-}5-3-O-B-D-ML W 3 2 WE )+ /5 be B g 31
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Table 8 Terpenoids in P. emblica
I W& 2R SCHiR P WA TR SCiR

106 phyllaemblic acid D 32 115 E NIy 29
107 phyllaemblic acid B 33 116 FRRUR IR 29
108 phyllaemblic acid C 33 117 MR 30
109 phyllaemblic acid 34 118 RS 30
110 B-ZF 1 I A 15,29 119 A-FR M-I F g 27
111 - I T 15 120 4-R2HTHEB 24
112 £ M S T 29 123 3-0-o-L-Fil B A HE A 25 R R 30
113 B-F A i - 3 - A B R i 29 124 P I LR e 29
114 H MR R 29
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WEFCIESE, AR H TSR AT A ORY £ 40 A i 5 2
F e S2s TR S 3 AL 5, SR B 1 o
RBETIR BT MR, ZEESRIA
[FIVA A H T S B e G 1 AL S 3 H A £
7, FAEHIMLHI AT RE 516 R B d 2= A5 s A L
WA K. WABIFUENPY, FRH TR
PP JEA 225 21 RGC-5, 7] LA L0 D AR 2
ZAE VAN T HPUa s . fEARAmt e, K3
RH T RIS SRR RIRHRR, AR
AN S O IE R B, BRI H T
T R IURE R B, AT SGE d s iR R S A A
BRI E BEVESS . A I TE A IR H 7K By m]
IRA K R B RS RSN, CHLAR S 4 B AR A
ol S8 MR R T T AR A AT 5P,
222 BIRAPURE WEURIL, tRH TR
K ) 95 1) A R SO X s 28 i 6 1 T R < 24 € ]
BRI A R BA 1 B8, 2 22 W 5L R IR
H 7 BEIR PR AL M T R A A )
1R, H PR R0 R BOR L S i T
R T R0 IR BRI X 5 % 22 B A i
ROV TR A 2 B P R < B € A TR R BAT
AR BIFEEAR R 5 41 LB R0 ) 8 L 3 A1 R A P A
JRISOT, BRI B H T SR ) B 5]
LI EE DNA IR U HECKE R, b
TATGHIRE, 2 — MR PR 4. RH T
22 W BA S0 GRS A I N s AR 162,
5 PR SRR S U AT B A BT T R B
ST/ BT 8 JAE ) £ O3

223 PR WHTRRIRH T IR R S IR
AR EAE R, FRRESRETIRMK R
TR B, BRI JOAE A T BRI FERE
FARH T HRFENED A ) S e, R
BRI R (1 LB SR o BAR RHE R R B R T
M, BARMERPURIEM, w3 s 2 SR
WEAARE AR NO A R A 7K. W FE A AR
H 7 BB TT KGR I 2K BRI LA AT e A2 H
Go M 32 04 = I AL PR SR B A Ry 52
PEGBESNE, I I 40 0 PR R 2 100 i B AL g 38
SEIH F-a TL-6 KT ALRT SRR Eo 7K, AT
A 200 L AL F) A RIONE T J] 165-€61,

224 HUME  EAESMIEN SR, RH TR
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) O B G 22 P i S A B R 0 AR
FEARSMI T, SRR OT R AR H - ml 4 = B
MRS MDA-MB-231 40 i AR #3458, M i {2 12
MDA-MB-231 40t T, HALH| T RE S A2
Ji 30 e R R R AR 2 i Il A o AL KT
AR MAEMFTRKIRHE T, a0
A B BRI HIPURIRTES ), RH T2 Mg
Vit o5 S 40 M E IS AE. Go/M AN S48 i )
TR RN HeLa A3 5ETY, A HFRESEYINT
NEEME AGS BA R ALK MG SR
Ve, FERiEa e s R A R -0 fE4K
WAEFEHT, R H 3R A 0 A 98 /0N B e A
BIA PR RIEER, HE2E—EREmetE, HEx
VRN ke = NIRRT S A KR =y 3 /)
RHE RN B AR U RN, S S
JIF g £ P 0 R0 4 ) A L i A A A
225 R SHRERSETIVR LA H R B X AR
TPRE 1 T 107 2 I K BB A T3 P 2H 3 L 22 4014
PERT o R FH AT 14 Mg 0 1 P K BRABE R AIF 5 A T
RHTFRIKIEIE RFERU4, 7R H, R
H 3BT s N U547, T R i B A
WA B R AR, 948 Sl 2 5T 5] i
() PR AR 700,
22,6 FEBE BRI, RET 20X o-TEREE. o-
TR B A R AR DS E 1, DA AR
FIH 2R 35 i T BT R, A — o B PR IR 777,
A, RH T Z IR o % RE T B R0 K
PrEAAEH R AR CHETS), 2B ETTR IR H
THARMBEER, HarsesS e AR 400
LO02 Hii & M Heia B 1 2 A A A B AR S 5 i
ARy B FRIEFMHIAL C RAETEERA G, F M)
PR AT RENE & TR . RH 7 LHA R AL
TR T TSN PR O BRSSP R e b, DA T TR
JR By 2R ok, FEBRAR A A BE I 52 A R0, A BT
RIS H QRS B A B AR FH 5 DA
FIEAN AL T R E R R, X RR AT RERTT
B PRI A 25081
227 HAl BEFGIERH, RH RSB @ 5
R 07 4R R Tk SR IR T T A BRI s S 2T
o ig RHF R DU K RO 2 AR 5T R I
HEA RGP0 57 FPuaE 2 Djaussl,
3  &HF Q-Marker BTN 4%

izl Q-Marker PRIE X1 B 2 B 848710 k&

H, HAZ O WA NS R 222 2 G 25U A S 1
brEMEY AT RS R, SRR
ITEMBLZETAN, X&RHF Q-Marker #EAT TN 43
M, BRT @SR B E AT .
3.1 BT E%ZZ5MAY Q-Marker FUM 434

RHFWH. B B, M, B, B4, 17
HZg e b, CHT B bR A, AT
Mg subImmER .. “B” BAUWS. FEIRMER.
MR e 25 AR, “CHR” CRRIR” TR 2
At SV A LR 7 BRI IR R A A D e
RHFEA@EWEE. ABEERYS “Hik”
CERWRT BeAh. READ. BRU. BRIRAEAAHTE, IACLL
SR, BESR. B, e, 4EAEER . A,
£ T 2 BRSSO i 2 H R E ORI . R
B SELO R I IRIR 25V AL 22 B E EANLR, H
DO A0, EEE AR . WRIE TS
M Z R, TN, AR B, R/
TSR, B BB, 4R, mEAR. SEEL
AR AR, ZMEERF P “H. K.
W7 B, AR H T Q-Marker &SR
%,
3.2 ETREINMEN Q-Marker FU 7347

& 258 DR HR 256 25U RS, 2 I R
i . ARIEZ RS, RETHEHAMNE. JEN
MERRE, HAFARIM. #EHEE. AihZg
g k. AR, REFEPUEI. LR,
PUWREE PURBUR. FRIPE. Pushiieremii. ot
JRg . RIS 2 5 A —E g, HhdiE. Bt
JREE. BUA . PUshE L 5E SR DIRL “IE IR
7 A5G SR EAIE. P, PiRIEM,
SRR R AURREN, WA APIEEN,
MRk e FIR. W TP, EETRAN
RAEH, 5 “SERGEUNL” DN . 245
JB A MR 7 B B0, Rk SR T i A
5REFRERDI CHEMEE” AN BLEJL
KR AENRHE T Q-Marker 1iidk 5 2454 i %
At O BRI A H
3.3 ETERS M AY Q-Marker FUM 4347

(P EZG ) 2020 ERRP LR TIRIF N E
BRI E BT AR R R AE 2R R R i
(HPLC) fRGUEIEX R H i B T RRABALIR S &
AT AT, RIAF =R H T 26 R % & IR
BRI EEAHEESR . T WEDBERH HPLC 45



FED 20224FE3 8 $53% B5H  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

* 1579 »

ST 53 B AN [F = M H 7 R I RS R sy, IR
HrE BRI R M BLEE S AE 0.90 DL L, ZERAR
Ko EREPURF HPLC $8 8- 0E T A P~ i 42
H PR EE Ry, RIT T, A AT
TAb, Al 18 AN RS Tt SO AR DL RE
BI7E 0.90 LU b, ZRAK., 250 HPLC 2
FRPE R EHFHEE TR BETFILERER. R
Pints VORI . BAERP S, s s
SRR, K AR R H TR ER
225t o B Mk e A OO SR RO A R - 45K A ik
(HPLC-UV) i BL AR i 2L 4RGSR 7 AN
BRI AR H AT S, R TR & E s
HIRZGACR SRR, T HP o Sk RS
BRSO TEA R R A R (AR 5 B 3
PEZEF . SKCHFIZTER A HPLC e & H eI
FERETIRSYR G E, KINEETIRSYALR
TRERBK. FZEOE S S WA A
(UPLC) EXSANEF= R, AN [F] SRS 8] fe AN [ A )
TENEREFHEETFRMEARNS®E, KN
ANF = AN FEER A (B2 H % TR AL
REEAERANESR . R\ L, BETRS
BACRR . W =T E R H T Q-Marker fHE 21k
8, HEEW R HPLC-UV Al FT-NIR #HTI5E .
4 ETWEAHBZMAHEF Q-Marker #H—E
M4
4.1 HFHFEHE Q-Marker BIKIEENL

R T EZEHED TN RS
By BRI EEREAREY . K
PR FUR A AR H T R s R B PR

PUREE R, PUMRSER: R TIERER,
HAPUEA Rk PURTE. PUME. JiE. TR,
FERESEZ DT IVER . R TR R PR
o BumEE. PR PURE . R S EER . AT
REHURTFAE M ASFEGEAER A F R
INFA] . AN [EE ST VEA PR SV 58 R
JETRAT BV, WO By R S o i 5
FAF I E R TIELE Q-Marker R E AL
4.2 ETMEHBZLRHTF Q-Marker Tl

4.2.1 R TEERE SRS S s s H
Hh 24 2 4t 2 B e Bl E A oy M & (TCMSP,
http://Isp.nwu.edu.cn/ temsp.php) B R HFHIMLE
Y. LI ARFI I FE Coral bioavailability, OB) =30%-
2251 (druglikeness, DL) =0.18 AT A
Ve, 135 6 MEEREIT 3 MR X
A AN, e 13 ANEERT (R 9.
422 BT KB E - A BAH BAEH
(protein-protein interaction, PPD) WM& iz H
TCMSP B4R T340 & T B (R HE RS 8 4 45 R 4
A Uniprot Chttp://www.uniprot.org/), FRHUHE %] v
2[R Symbol, Jx 245335 13 MEAWIAHICH 393
M. HIREN 393 MESEHSFALEL
STRING 11.0 # 4 (https://string-db.org/cgi/input.pl ),
YRRk N “homo sapiens”, HEHUE = BAS & H
LHZEHMERN 0.9 MEEBAERE, Kz
WEA, LM R 5, 3R15 PPI W%k
K, W 7. 8 RX644.0.8 #fF:, 1% PPI e
FERDESR A S E , BT 31 R AR O AT, il
VR S H IR, Wl 8. AT LU Hh PPI M

®9 FHTPHERARREHEBRLS

Table 9 Phenolic acids and flavonoids active ingredients in P. emblica

MOL ID WAy OB/% DL
MOL000422 11 25y 41.88 0.24
MOL000492 H-ILER 54.83 0.24
MOL005983 leucodelphinidin 43.45 0.31
MOL000006 N BB 36.16 0.25
MOL006821 ()-REETILHR-3-ETEME 55.09 0.77
MOL000098 iz 2% 46.43 0.28
MOL006793 FEFER-1,4- N EE-2-0-1% & T RIS 49.56 0.31
MOL006796 HEIR-1,4- W ER-5-0-3% & TR S 52.26 0.27
MOL000569 BTN 61.85 0.26
MOL006802 phyllaemblicin A 45.63 0.77
MOLO006806 phyllanemblinin A 72.44 0.33
MOL006826 7R 72.00 0.32
MOL001002 AR 43.06 0.43
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Fig. 7 PPI network

TiMP1 N 17
IL1B I | 7
HIFLA I 17
PRKCB I 13
IL2 I |1 8
FYN I 19
CAsPs NN (9
RB1 I 20
PRKCA I 20
NFKBIA I 20
MYC I 20
RXRA I 21
AGT I 21
CXCL8 I, 22
ESR1 I 3
EGF I 2 3
CDKN1A I3
CCND1 I 24
VEGFA I 2 5
EGFR I 26
APP I 26
SP1 I 28
FOS I 29
MAPKS . 31
IL6 I 31
RELA I, 4 1
AKT1 . 43
STAT3 I 46

MAPK1 I mm— 49
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HH
El8 SHTFZUERERKE

Fig. 8 Number of connections to core targets of P emblica

25 LR RO 2 R R EE EEE 1 (mitogen-
activated protein kinase 1, MAPK1). #3[XF AP-

1 (transcription factor AP-1, JUN). MAPK3. &5
5 N ¥ iE LA 7 3 (signal transducer and
activator of transcription 3, STAT3). v-akt AR
I8 95 B 2L R [FIYEA) 1 (v-akt murine thymoma viral
oncogene homolog 1, Aktl). 5K F (nuclear
transcription factor, RELA). IL-6. MAPKS8. c-fos
B P2 A % B B2 [ (nuclear phosphoprotein
produced by c-fos transcription, FOS). ¥ 3% KT
(transcription factors, SP1) ZE#E fiJE[A . 1X 31 4M4E
REARBER., O)-REETILRER-3-KE TR,
W LMy, BRI 5 U AR

4.3 BEERMINGES

4.3.1 FERFAMK (geneontology, GO) IhfEE HE4r
Mr >KH Metascape (4 & (http://metascape.org/gp/
index.html#/main/step1) % 31 AMZ Lo #E i 7 JE K 1)
REH IME FHEAT GO B8 i. AFFTiLHE GO A
Wi #2 (biological process, BP ). 73 I B (molecular
function, MF) A4 1 2H ik (cellular component, CC)
3 MO R R REAT DO AR (P<<0.01, f/it#
N6, EREFT>1.5), #iE 1 289 1 GO K H (&
10, HRAEFEKECH ZILH AT 20 1), Hord BP AHKHK
FH®Z, it 265 5%, LT DNA 45 &%
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*10 EFEEMFERE (GO BEELH)
Table 10 Gene biological process (GO enrichment analysis)

gl #H #H IgP 1g0
BP regulation of DNA-binding transcription factor activity 17 —22.43 —18.08
BP positive regulation of cell migration 15 —17.30 —13.38
BP response to growth factor 16 -17.07 —13.38
BP response to lipopolysaccharide 13 —17.04 —13.38
BP epithelial cell proliferation 13 —15.36 —12.16
MF transcription factor binding 14 -14.95 -11.83
BP positive regulation of defense response 13 —14.27 -11.17
BP apoptotic signaling pathway 13 —-13.76 —-10.81
BP response to light stimulus 11 —13.62 —10.69
BP peptidyl-serine phosphorylation 10 —12.08 -9.40
BP response to toxic substance 11 —11.46 —8.82
BP peptidyl-tyrosine phosphorylation 10 -11.26 —8.68
BP female pregnancy 8 —10.84 —8.31
BP peptidyl-threonine phosphorylation 7 —10.34 —7.87
BP cellular response to abiotic stimulus 9 —-10.19 =7.75
BP cellular response to hormone stimulus 11 —-10.18 =7.75
BP immune response-regulating signaling pathway 11 —9.96 —-7.56
BP regulation of binding 9 —9.86 —7.48
BP response to peptide 10 -9.83 =7.45
MF growth factor receptor binding 7 -9.79 —7.42
B TR IR 1 AR RIS . IR P
T BEE RS MF AR 174, 18 Ui ne '
W RS T G KR TR A RNA A hepesins fcton "
I FeRH 7407 DNA S S ek BURFIETES;  AGERAGE stanaling pavay in |
ﬁ%%: CC *H?Q 7 %, E\Eg%%ﬁ RNA géél\ II ?J?: lipid and atherosclerosis ]
E:KL %E/EI\E@ N *% Hf‘% % /E/El\'ﬁg N igﬂz‘% %E/ﬁ\ coronavirus disease-COVID-19 i ¥ H
. RS, TRIX &L, HIF-1 signaling pathway i 110.0
432 MMERSERAEHE B Kyolo hepaita ¢4 heo
encyclopedia of genes and genomes, KEGG) & %4 -~ ce”:l:?:;il:;:: : h175
Bro K 31 MEOEERAH] RX644.0.8 BN breast cancer ) Pl
0rg.Hs.eg.db3.8, 4%%]%H‘¥$Eﬁ%lﬁﬁ@@ﬂ#%?ﬁi non-small cell lung cancer ] 2.5% 10714
entrez IDs, ] R X 644.0.8 44} Bioconductor- pancreatic cancer | 5.0X 10714
clusterProfiler 4.1 T H#t4T KEGG B HE 7T, FRE endocrine resistance: | Z(S)i 13:::
ﬁ?ﬁ?%ﬂ%}\%%y E_P<0.01\ Q<0-05’ EEiI/J\ choline metabolism in cancer []
‘L‘I‘éﬁy\j g, ﬁ%lﬁ'{ﬂ 79 % ( IE 9, 1:@% P fﬁﬁﬂ 1':['_.' ﬁ_ﬁ 20 Toll-like receptor signaling pathway []
N e e e ErbB signaling pathway: |
I ) ’ @ ak% }\ I~ E éEH E@ }_I_;.:j‘ B ZE‘E é'j% ( Human colorectal cancer ]
cytomegalovirus infection) R 7 [X A AH G2 c}felzlf};(])ifl’t‘gﬁs‘jv‘;“y?ﬁ:i; ]
Jpi B J&% Y (Kaposi sarcoma-associated herpesvirus bladder cancer' !
infection). LT % Chepatitis B) ¥ R H: AAE 04 ;G_?%S ¥ 06

1) AGE-RAGE {5 5i@# (AGE-RAGE signaling
pathway in diabetic complications). HIF-1 {5 5 i %

9 KEGG BEN
Fig. 9 KEGG enrichment analysis
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( HIF-1 signaling pathway ). fifi it %% ( Pancreatic
cancer). Th17 4Hfg /34t (Th17 cell differentiation)
S, RE 31 MR AT R O B T Y X A A
BIF-FOBR I E ), Hoh F2O8E 58 e R
P I I
44 RSB MEgEE
MRIEIFILAF RN 5 ADEIr 31 DMEERIA 79 5%
I, 12 A Cytoscape 3.7.2 FAFAAEE “ B o7 -HE fi-18
B PILg &, WA 10. 4 Cytoscape 3.7.2 A Xt
W2 AT A, DALEY. #RER. 55
WERIENSH o RIEO)-RE AT ILRR3- KR
TERER EDIERE S, BAEROER &S, 1En
KRBEZR, MR LR O)-REETILHRE3-

WETIRER L SV RE R R T R 245 R0 2
PEVITT . AR L O RE D GS,  FORIR KBt
HRR s KB MAPK1.MAPK3. Akt] \RELA .MAPKS.
JUN. B 4l w %2 JIkHE PRI 48 58 7 4% 5 501 A Ca
nuclear factor of kappa light polypeptide gene enhancer
in B cells inhibitor, NFKBIA). % 4 KK 1321k
(epidermal growth factor receptor, EGFR). FOS. J#
WIE A DI (cyclinD1, CCND1). 4HAEE 15 A K
AR HI R F 1A (cyclindependent kinase inhibitor
1A, CDKNIA). IL-6 S5HE riEH R LB R o
PR IX LRI R R H T P R A s R SRAL S AR
FIT A SO e il O AR BRI
FER BT B

Bl 10 “pior-$E=-@Eg” Mgk
Fig. 10 “Component-target-pathway” network
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W TR AT . Z2HE0E 2020 50700 &
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T St B HEAT R B A A4 LA Bt 2 B i gk
frordiiad, ZJate M ARH T HEEH IR LK
JRBE . AR SURIT R H A AT 43 KA 40
GG AT B AL 2 S5 40 . FEXT T s 12 1 IR 1
FAS, FERINGEE TR, HEREAFELT K

oy EIE T, BRI AR H T R E R
BARARIER Y AT A, MR TRE T
SRR BUACHT TR HAR bR P i 73 5 245 2000 o Sk Ak
Z IR R A HEAT 73T o

AT FEAH T A o A 25 B R FEELR
HLR T ANT, fEHLIERE b, e R T
J 73 55 AR GE PR R 5 AR AT 3 A, WA LT A I
B AR G AL A o i
Hx, mrA R TRy R ITE
SRS LLETR Ty, (HPRE A H T BB AR A S B
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2 H G BEMARIRIRERR S . B, AW TR
HF AP AT R, DR R
R, 456 Q-Marker #4770 4T, ETERT S
RH PGP TR ER R HF Q-
Marker FJJUPEREAT 34T B, 2T WL 258 225tk
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FREE S5 ATt MAPK1. MAPK3. Aktl.
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2GRN WL B TEAE RN, I 7E A
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