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To investigate the efficacy material basis and pharmacological mechanism of Shidu Ointment in the treatment of
epidermal growth factor receptor — tyrosine kinase inhibitors(EGFR - TKIs) induced acneiform eruptions. Methods The chemical con-
stituents of 4 traditional Chinese medicines(TCM) were retrieved by systematic TCM pharmacology database and analysis platform
(TCMSP) . Genecards human genome annotation database was utilized to retrieve the correlation genes of drug components in Shidu
Ointment and acneiform eruptions, respectively, to construct the component — gene target network of Shidu Ointment and acneiform erup-
tions — gene target network by importing the data into Cytoscape 3. 6.0 software. Merge function was used to incorporate the above two
networks to obtain the Shidu Ointment composition in treating acneiform eruptions of target genes. ClueGO plug—in was utilized to analyze
KEGG pathway and biological process of genes,and significant enrichment was selected to study the mechanism of Shidu Ointment.

Results There were 21 related gene targets in the treatment of acneiform eruptions by screening. Biological processes were mainly con-
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centrated in the epidermal growth factor receptor —2 signaling pathway, positive regulation of protein kinase B signal, phosphatidylinositol

phosphorylation, etc. KEGG mainly enriched in epidermal growth factor receptor signaling pathway,phospholipase D signaling pathway, vas-

cular epidermal growth factor signaling pathway,multiple tumor signaling pathways. Conclusion This study has preliminarily provided the

material basis and mechanism of pharmacological effects of Shidu Ointment in the treatment of EGFR —TKls induced acneiform erup-

tions, which provides reference for further research on its action mechanism.

Key words: Shidu Ointment;network pharmacology;epidermal growth factor receptor — tyrosine kinase inhibitors;acneiform eruptions;action

mechanism

M X R AR K T2 AR (EGFR) RAS 1 3R B2
A A IR 52 A s 2 R 8 1 157 (EGFR. — TKIs) E B
i 311 /N 40 B At geE (NSCLC) B9 FBI697 259, udh 5k
e e e R e S Sk a gy (RIFRfeyr )X
Fb, iR EGFR - TKIs 4 n] i 35 £ & 58 5 % 00 % I %
(ORR) , #E K Tk A7 01 (PRS) , HE AR RO &
FALFATT WG IR ) 32" S TKLs BT SO A J 5
AR H WA ROV, 645 2 i PRI, 4 1PSs!?)
OPTIMAL"™ |LUX - Lung'*', CONVINCE"' | AURA3'® &5 |
HR RN 15. 5% ~89. 1% , =3 KM LHHRN 1. 0% ~
16. 2% o S5 R AETE R BRI F & W ER AL, DL et
YN F AR RN R T4 T O N A B R
M) 6 5 1 A 3 e AR AR O TK s BT 80U 2 e IR 3 5
SRS TEAROGT, 2 DRUIE R ™ S 1T o DB ) TKLs, 23 8%
R Ml 1 55 97 20 5 0 A A0 o GART R AS 5 e e b R 9
R O WO B B AR I B, £ s N TKIs AN R
SN T 52 AT 24 Wi B 9 ) A o 7 IR S AR R
5 B R EE 2 FHBT A R S [T AL B R MR % EGFR -
TKIs 1751 5 A il B AR 34 I R IF AT W4 /i o 3 4R
KA 251536 TKIs BRI 8, IR T8¢
WS ARL, HARZA TIKs BT IRy 48, HA 55 %
AP MR B T R B PE A R e B 6 A
AN RCE VR B N I RITE I R 248 1 I7 s
B 98 SRR T AR E Y, FLR A B I DR N & B, X
EGFR - TKls Ff 8Os #F B2 9297 RURAE AR, U 24
Yy BB 55 R AR E AR T A R A AR B e R A %
I £ AR Y TR T3 BT I 35 T 25 24 ) ) 2 B 1 o
B2 2 ) - ZRE R R i3 T2 25 112 )7
PINE REERYT TKIs P SO ROZ TS s,
PR AR 43 FHLHE , oA TKIs Jr BO8EHE FE B2 2 1 52
B 5T B RIG 7 B AR o
1 HE\ESHZE
1.1 #YEMERS

WEEHHPAEM. FE. (B AT (B PH
ATy, b () A EE R O TE K R R S
(CaSO0.) , (KBE) I H A E 2 4 ik IR BF (ZnCOs) | T
BN T B AR, AW S b i v 2 R GE 2 B A

K45 B2 A 43 Bt (TCMSP) %4 45 22 Chitp: / /lsp. nwu.
edu. cn/temsp. php ) 8 28 AH N & PE LAY, 8 25302
2yglyoe e M 2% AL E AT SR RGO B I — 5
— GEREM RGBT T b 2 24 B o | 25
FR) T 1 3 S F 5T
1.2 MBS -EFEEIWE

15 FH Genecards A 283 P 41 v B 25048 I (hutps: / /
www. genecards. org/ ) 18 IR E 125 BT & B 1 K
R PR B R A 5 T A TR N 2k PR 3 P A - A
THAY R E R BEREFR FRGE A 16 P 0 B Gk PR A
A Cytoscape 3. 6. 0 B AF#E47 AT AL 20 BT, 44 08 55
BT - FEDIHE RS 2%
1.3 MEBEEIFRZ - B R W

iz FH| Genecards A 28 3 DX 41 10 B i P8 1) 2R 360
FE Jz 95 “ Acneiform eruptions T AH ¢ BE SR , 3 A
Cytoscape 3. 6.0 B/ #EAT AT MLAL 73 BT, 44 Tl 855 4 12
% — FEDIEE g R 4%
1.4 REZEEE

iz Jl Cytoscape 3. 6. 0 B A% i 47 W 2% #4) 4 2 W] 41
I3 8T Merge DI REXGIRRE Y 25 W) 100 — Hk PRI AE A
W0 2 S ATE B — ik DLAE fU M 285 0, AT 3RAG 32 4
HN
1.5 ERBERAIGEST

FIHI Cytoscape 3. 6. 0 B A1 ClueGO 4 1 X 12 7
T 25 W) Lo 16 97 PRI RE B2 92 1Y R oG ik DY A8 R AT
KEGG J AR Byt A o i o 8 35 % 48 19 KEGG
AR T 5307 o
2 HR
2.1 HYEMERSY

AR B 169 PGPSy, Frf B 140 Bl 7
B 29 B DL IRAE WA AT (OB) = 309% FiZ 24
H(DL) =0. 18 bR i , BTG PE I h A i A5 1
LG 37 B, B 9 Bl PRI 1.
2.2 Mo -ERELL ML

JEIRAGAH e FE R HE 4501 213 4>, 5 A Cytoscape
3.6. 0 BAFIEAT R 28 AL 2 b v AR 0 A A R R 24
Yoy - FEPIHE R R 45 TR LA 1,



"B

2020 4E 8 H 20 H 55 20 45 16 1]

Monograph China Pharmaceuticals Vol. 29, No. 16, August 20, 2020
=4 * = ¥ 3k A S N\ .
/‘ﬁ 1 (AT =] #*Qﬁéﬁﬁﬁé]éﬁ f& I‘i}ik;] EREB2 TYR BRAF .
. DETESN NRIH2
i RS EDNI TKT .
HH Berberine , coptisine , Kihadalactone A, Obacunone , Phellavin_qt delta FGPR3 OFR
. . . XYLT2 7
7 - stigmastenol , Phellopterin, Dehydrotanshinone I 1, delta7 - Dehy- . KDR
drosophoramine, dihydroniloticin, kihadanin A, niloticin, rutaecarpine, IBSP FGIR2
. HDACY
Skimmianin, Chelerythrine , Stigmasterol Worenine, Cavidine, Candletox- FGF7 e
. . _ . - POMC
in A, Hericenone H, Hispidone, beta - sitosterol, Magnograndiolide, ANKH
FNAL ‘

Palmidin A, palmatine, Fumarine, Isocorypalmine, quercetin, phella- ar P IKBKG
murin_qt, (S) - Canadine, poriferast - 5 - en - 3beta - ol, berberru- RBPI 11.33
bine, campesterol , dihydroniloticin, melianone,, phellochin, thalifendine MITF VDR

F& Bisindigotin, indican, 10h - indolo[3,2 - b] quinoline , Isoindigo Indi- ALPL KRAS
20,0- (3 - oxoindolin -2 - ylidene)indolo[Z , 1 =b]quinazolin - 12 - ENPP1 PIK3CA
one, indirubin, beta - sitosterol, isovitexin KRTS ERBB4

) GARMI2 HRAS
(B)EF  CaSO, EGF SMAD4
. FBN1
(&) H# & ZnCOs KITLG DEFB103B
GNAS SPP1

EPE 4 ANRET S AREFTITA S, LA A AR AR Y s
A1 RBHEFHYRLS - LBREMN%

2.3 BEHKZ -ERELME

ARG FEIEFE B RS H A 42 4, A
Cytoscape 3. 6. 0 FRAFHEAT W 265 g 1 K rT AR 43 A, g 7
PEIERE R 95 — FEDRHO S 4% ST LR 2,
2.4 ZHEEHA

B IE b 2 AN R4 S T L R R R 2
FH TG 7 FEIE RE B 92 1 21 AN AH 5 5L DR 88 5, 20 90 R
EGFR . [ A K N1 (EGF) | % & R (KIT) | B 2 R
POt 2 AR B AR (KITLG) | % 20 R i (TYR) | I 38 P iz 2R
K722k - 2(KDR) J5U 3L H 2Z (R (ERBB2) | J5 g 3L A
(KRAS, HRAS, BRAF) il J@ ¥R 58 K 7~ (TNF) (A= 2 D
ZH(VDR) N Fz % 1(EDN1) (i 8 ( E H (ELN) &
B & [ (SPP1) | J5£F 2 2 11 - 1(FBN1) | %% M /5 fiff

6

IR Eh AR, R O A B A AR
B2 EAHES - ARELM%

(TKT) BN WELEE - 3 - JAG (PIK3CA) X2 KB K%
B WHAI(NRIH2) , P& - au(IFN — o)) HEHE LW
1L 9(HDACY) .
2.5 HERBEMINEE

3T B 2450 B3 TR T R A B B A A O T
BT AR R AR A KR T2k -2
& 5 38 % (ERBB2 signaling pathway) | & [ i i B 15
5B IE [] R B i IR VLR R R 1L PIK3CA 55
b3 5 G M G IR YT AR O TE LR 2 BT 3. 4k T A A
KEGG i P& Pl 0, H 8w S e R A K 12 K7
53 % (ExbB signaling pathway ) 8§ I B D {5 5 i |
MR EERKNFESER . 2D MEES @RS,
W3,

R 2 BEFTHMRSL GRS R G b AE

GOT #h f 4 % A5 PIE AEER (%)
AEAERRAT R -245E% 5.5%10°" 15.00
KOQ#EEBET EaiRE 5.4x10°"° 4.38
i B B L BE B B2 AL 2.2x107° 5.71
B Rg BRLEL 3 — Kinase 13 5 1.0x10°° 4.44
FACE REEE AT 1.3x107 4.85
*f ERBB 15 5 i@ % f 42 3.9%10° 5.45
NIK/NF - kappaB 1% 542 5.3%x107° 4.92

3 ifig

o T R T R 1 i PR B A DR HIL A A R
W ICE R - ASTE RIS IR, I AR R
ST YR, FEWE A AT KR SR A R - il KU )
Rz« " G IE phy i 28 00 5A T B o B T TG BRI P
WAZRI , R, W R T, B IR s AT,



2020 4E 8 H 20 H 5529 45 16 1]
Vol. 29, No. 16, August 20, 2020

China Pharmaceuticals

"B
Monograph

regulation of
oxidoreductase

embryonic hemopoiesis

positive regulation of lipase activity
endothel cell apoptotic process
negative regulation of lipid localization

positive regulation of lipid transport

aclivity iti i i
cuvity positive regulation of peptidyl —
serine phosphorylation
cellular response to drug
regulation of monooxygenase activity
ERBB2
signaling regulation of long — term
pathway neuronal synaptic plasticity

B3 IRETHG R E ST RICH R R R AE AT

¥
GO i n %

3 BETHMARYE RS ESH KEGG 1B 3%
£33 PIL AXAEE (%)

REARAF M5 A% 1.7x10°° 8.14
hEREARRE TS5 A 1.7x10° 6.78
B FEEE D A2 5 il 5% 7.03x10°¢ 4.79
T A 1.Ox10°" 12.07
9 o)t LB 2.6x10°" 10. 61
b5 R 8.0x10°" 14. 63
Rapl 1% 5 8% 1.5%x10°° 4.29
HIF - 1 15538 % 5.81x10°° 5.00

AT A5, FAZE ML, o o 5 o SR, EGFR - TKIs 5|
T R BRI K B 9B TE Ife R AR 4 0 B 2 A T T #4 AS [+]
FI3H - RSB A — O SLR, DL
% MREE R W A SRR, 1T R A B AT AR A
HEWR AR A RSN, BT R 2R
F I A B 2R A B2 R ORI L G,
it 988 P9 95 RS LA st 76 15 AR S, AndER 1) - PEHVR
W, B g, e SR R B AT
FEEIR RS T4 T, SRR B AR S, AN S 1) 25 3R
I7 , 32 258 AR, B K B N S EEAE T LK ofi A
HIz 10 B IR YT AR TSR T P AR K AR BEUE 43R
905 s N 12N = 15 2 R T ) T
UPI7 0 o B F ARG BB PRI AE LR IR BE Z R
SR FHELAT U A B i 5 S5 8 b 2R A R R
K, T EGFR - TKIs T BUSHE AL 2 1 B a1 -2, af
HIERTRIE R, 5 TSR, AR ST 24
YA B =i s B — e

TRRRE N VU S EE BE [ i 4l 25 41 8 70 Gt e S
N a2y il 7 720063073, H 5 U T CR AR IR R 2456
), FEWA NS EM OB A OB H A,
FUAEARIE B 30% (08, B T PR RE 5T b i
SR Z T3k 7 il SR e, e, B R (R )

BT AT SE T CBORVAB RS L S T
Tt I A, 25 PRI SR R L B BU T PO R VBUR .
AR FEAE F 25 R LA T R VS KRR R Z TAK
JT /N B |V RCTTER EA P TR SE R 6T 4 €
BRAT LV I B 3K T A5 2 B0 A AT B e g R BT
By Ve 2 B A B K AN SO o 1k
e, i s A R, e diot a AL ()
P AR M, DR, (R B H D3RR 1, 3 i
BB, o GRBREST, (B) BH A & AR A
WSS T DR AR A T R G B LA
(I8 AT B AR SN

HHij , EGFR — TKIs 3 BUHE R FF K22 9 HL R 8 AR
SEARA AR A HUL G R AE AR 5 EGFR - TKIs (19259
VERI# VIM O, 3 50 40 i ol AT 8% R kA
JoT B3R A0 M T A S R A B B R R
B A RN AT 5 R R B 5 R DG JE R A AR B A
Yyt BRI KEGG 3 6 45 L [w) 23 B, o] M 5 8 32
PLF LS AR AVEH 1) EGFR {5 58 8% . EGFR J& % %
PR VIl 52 IR G, BB AR AE T 3R B B2 P AR R AR
(A I R B B B b R v 20 R R A o O AN O
W5 oAb GE RS RIS 120, i B3 B AR K Rk
FLARA e, A 1 Iofys 40 M 38 7 L DR A7 05 RS B oAk
EGFR - TIKs fi§ BH W Jif 95 21 L 9 EGFR 1) 336 A
B AR R A0 M RG A O AR LR T, DA R B4
Jif9R £ 70, AE ply O B 0 A BELAS T AR
TE 1820 LR A% | BSCSRN  A E RE , S BOR R A
H1RE R 35453 , T2 BB A B2 9% . 2) PI3K / AKT G % .
EGFR - TKIs B A7 #il il PI3K/AKT {5 5 i #% f4F H
T T R 5k A T B AN AR K FNAET , e X T3
B K A28 0 3) AR TN o 22 T 9 36 W, AL 58
S A& EGFR - TIKs 5 3 B 1 H 1, H L%
TR RN R R S R A TE AR
Hh MR 4 LR Y B 1 B — 2D S B S 0 R Al
LRI T, 2 2 P 40 T D g Bk 5 LAt I 2 0 17T T ol 9 s

25 TR B EERIT EERE KOB R A EGFR,
% Jz A K F (EGF) \PIK3CA % ,jifi o) ERBB2 553
¥ W B {5 5 1E [ #  PIK3CA {5 %5 \NIK/
NF — kappaB 15 5 45 55 3 i L [7] 52 0 2% Bz JLIC 2 R
Sy A SR BT B A0 B A RO HE SR SRR e 1k T AR 1 K
R 3t 3¢ e I A8 2B L, HE 47 K S5 M M AB 52 e ey Yy
S5 T R AEIR YT I RE KB WVE L o AR 5 P X6 o 245
Y PHAE RN TN B AR B S N 2 s R
VAT, X% T FEAE A A B A R LI A S AT T T

7



"B
Monograph

China Pharmaceuticals

2020 4E 8 H 20 H 55 20 45 16 1]
Vol. 29, No. 16, August 20, 2020

M, HE T4 R 25 4MA EGFR — TKIs FT BUR I #E 1 9%

{1 PR S R BT 5 W A7 A AN A2, R B B AT s T e i 2

TR YT B PR S LR IE 5, 9 — 42 38 A J7 194

PP

SE Ak

[l FEED@EHEEEEARERBTZALER R LT AN
ERM. PRFDWIOHEESREERATAREARRR
#ril & R KR (2016 MO [J]. P RIS K E,2016,45(4):
156 - 158.

[2] MOK TS, WU YL, THONGPRASERT S, et al. Gefitinib or carbo-
platin — paclitaxel in pulmonary adenocarcinomalJ]. N Engl J] Med,
2009,361(10):947 - 957.

[3] ROSELL R,CARCERENY E, GERVAIS R, et al. Erlotinib versus
standard chemotherapy as first — line treatment for European
patients with advanced EGFR mutation — positive non —small — cell
lung cancer (EURTAC) : a multicentre, open — label , randomised
phase 3 trial[J]. Lancet Oncol ,2012,13(3) :239 - 246.

[4] WU YL, ZHOU C, LIAM CK, et al. First — line erlotinib versus
gemcitabine /cisplatin in patients with advanced EGFR muta-
tion — positive non — small — cell lung cancer: analyses from the
phase Il ,randomized, open —label, ENSURE study[J]. Ann Oncol,
2015,26(9): 1883 - 1889.

[5] WU YL, ZHOU C, HU CP, et al. Afatinib versus cisplatin plus

—_—

gemcitabine for first —line treatment of Asian patients with
advanced non — small — cell lung cancer harbouring EGFR muta-
tions (LUX — Lung 6): an open — label , randomised phase 3
trial[J]. Lancet Oncol,2014,15(2):213 - 222.

[6] SHI YK, WANG L, HAN BH, et al. First — line icotinib versus

—

cisplatin/pemetrexed plus pemetrexed maintenance therapy for
patients with advanced EGFR mutation — positive lung adenocarci-
noma(CONVINCE) : a phase 3, open — label, randomized study[J].
Ann Oncol ,2017,28(10) : 2443 —2450.

Gy, B4 . RHAE KRBT 2RI RA A X B RR
BAILR TR T EM IS IR,2017,44(13):673 - 675.
WANG P, TAN G, ZHU M, et al. Hand - foot skin reaction is a

[7

—

[8

—

beneficial indicator of sorafenib therapy for patients with hepato-
cellular carcinoma: a systemic review and mate — analysis[J].
Expert Rev Gastroenterol Hepatol ,2018,12(1):1 - 8.

HOFHEINZ RD, DEPLANQUE G, KOMATSU Y, et al. Recom-

mendations for the prophylactic management of skin reactions in-

[9

[

duced by epidermal growth factor receptor inhibitors in patients
with solid tumors[J]. Oncologist,2016,21(12) : 1483 — 1491.
[10] KA  AT4, 4 .5 . ahbha X kR R
P/ ER S]] AP EEK,2018,25(6):52 - 56.
[11] =% Wi, K&, %5 . HREFRERSEZEFT S
ESE AR T R[], P E KRR FRE,
2014,28(1):106 - 107.
[12] R4eth, % m,R2AE,F . HHhRAFAUNERELEFHR
%haR g ey m A ([]]. T E P %R E2016,41(3):377.

[13] BALAGULA E, LACOUTURE ME, COTLIAR JA. Dermatologic
toxicities of targeted anticancer therapies[J].J Support Oncol,
2010,8(4):149 - 161.

[14] CALIFANO R, TARIQ N, COMPTON S, et al. Expert consensus
on the management of adverse events from EGFR tyrosine kinase
inhibitors in the UK[J]. Drugs,2015,75(12) :1335 — 1348.

[15] % %, £ &4 RE-ZEXFEA > TRafhhmil
KA 7 HOERT]. P EE% 3% ,2016,14(28):98 - 99.

[16] #xB %, 1 &, sh&ft . Wi 2hdhin X Wi 4%
Key P EHEH(I]. #+FE,2019,51(12):322 - 324.

[17] ekt , RAIR, RFR) . “RiEMAEF "% 7 EGFRI 3] A2
TR B0l RATR ()], B R E F 45 8 45,2019,
19(8) :48 - 49.

(18146 J&,&&8,L24,% . FP@lMBEAEARET
S AR S BB ) R BB 8 F B [1]. AR E 2,
2018,37(12):1119 - 1121.

[19] Bt £E4E, 3 8, 5. LEPRREFAREKETF

ZARIP R AR K B R 69 s RILET]. TR TBE

422 %,2017,37(2): 149 - 154.

[20] #4418, HRIAL, AR T 2k . AR BRI P 7 B 45408 57 I

s RZ(]]. 7P EHRFFER,2019,21(11):192 -195.

[21] F0aA= . F&SMR T KM mIN]. P E2HIR,2018 -
11 -02(004).

[22] B2 . A7 HMRIBKIEE = 0 EH B KA S I 3T RR
oA 9 i R AGE ) 69 16 R IT AW [ D], AR RAR T E2G
X ,2015.

[23] #hiEH&. SPRTHPH B[] FAEA A KEFZ,2014(9):77.

[24] NANNEY LB,STOSCHECK CM,KING LE, et al. Immunolocali-

A

NS
e 4

B

zation of epidermal growth factor receptors in normal developing
human skin[J]. J Invest Dermatol, 1990,94(6) : 742 — 748.

[25] JOST M, KARI C, RODECK U. The EGF receptor an essential
regulator of multiple epidermal functions[J]. Eur J Dermatol,
2000,10(7):505 - 510.

[26] LACOUTURE ME. Mechanisms of cutaneous toxicities to EGFR
inhibitors[J]. Nat Rev Cancer,2006,6(10):803 — 812.

[27] PETIT AM, RAK J, HUNG MC, et al. Neutralizing antibodies
against epidermal growth factor and ErbB — 2 /neu receptor
tyrosine kinases down — regulate vascular endothelial growth
factor production by tumor cells in vitro and in vivo: angiogenic
implications for signal transduction therapy of solid tumors[J].
Am ] Pathol,1997,151(6) : 1523 - 1530.

[28] MACDONALD JB, MACDONALD B, GOLITZ LE, et al.
Cutaneous adverse effects of targeted therapies: Part 1l :
Inhibitors of intracellular molecular signaling pathways[J]. ] Am
Acad Dermatol ,2015,72(2) :221 - 236.

[29] HOLCMANN M, SIBILIA M. Mechanisms underlying skin disor-
ders induced by EGFR inhibitors[J]. Mol Cell Oncol, 2015,
2(4) :€1004969.

(s B #7:2020 - 04 - 27)



