5527 B4 7 0 FEXRAFFERE Vol. 27,No. 7
202144 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

BT I 2 28 L~ 0F 5 H R -4 R B BT SR AN B IR
A5 D3 B DR A7 A I BIL

BEWM', B, FELAR", BHEE, REFE', KE', ZnE', 1z
MARAR S, E T
(1. TAEHMKRF %K%, ABEFKR, TAKETESRRAHFT T,
HEHARAKFT IR EL LIE, 4 750004; 2. 40 F o ERR, 440 750004;
3. ARTPESRF AREFR PEMBRF ELEAERET, 7 210023)

1
’

et

[(FZE] BRI M4 2 802 09 07 1 K U B9 1 B - 8 Rz 2 I 1% v 7 D3 T R A B R OG44I ALY, A eh 285 52 05
AL KT 245 B8 R AR KR o 75 3% < R i 24 R 490 24 3 2 B 122 5 40 o & (TCMISP) B304 g 45 45 T STk, 4R 45 T -
R B 52 TE I 14 05 P 1 53 B BT % 97 () B A 5 o T A5 B i AR 1 BB 22 (Ui Prot) HY , A 900 B B X 07 114 6 PR 44 Bk o o e R R
9 HH G I35 CTD U4 2 , GeneCards 30 HE 2 LA Bz OMIM #4 J3 , 2K T Bi W3 AH JC 3 A7 ;38 52 72 £k String 048 2 70 B7 1 FSE AR 22 18]
{4 AH VR I 5G Z7 B 0k S0 %) A% 0 VR AR A o ) FH DAVID B A, 32 47 350 00 HE A 1) ik BRI AR R (GO ) 35k A1 I i & 4 43 AT A
FRELH SR E A E RS (KEGG ) % 5 42 00 o FIH Cytoscape 3.6.1 A 0 2% & F1) FH 76 £k M 33 Draw Venn Diagram ¥ %
I ¥ bR 55 2 ) T AR AR 22 18] 19 ¢ 2 ] Venn [ 2 3 # R Studio B F4 il GO & 4: 1 KEGG il i & 4 0 #r /&l i 33 GOLD K
PEREATIEPE RS 50 BEAR Z R 4 X 3 . S5 R U B H B - i B RO PELAr 1o A, 38 B R CH LA By
KR, FEWRE A BEEBI(AKTL) , H A0 K (IL)-6, L8 N K A K K1 A(VEGFA) , I SR S8 A 5~ (TNF ) , 3104 45 14
(TP53)3X SAMAZ OB A&, W0 T QR 98 e A5 5l i, =5 01 U, 56 1604 O , e K 08 TR 15 53 Ik 5 I8 R 2 Bl S 1 1
GEAR WG T W48 25 32 1 O 0k WD IROE T R R B B LS 0 B IO AR IR VR B0 AR e B, 3 — D ENIE T 2 2k
I3 BRI R B R A, O TR 2 5 O I BAR AR S AR A — S R ) A SR

[REIA] MKy, AR, AR Wil trEEHLS

[FESZES] R285;R289;R22;R2-031 [ZEEFRIREG] A [XEHS] 1005-9903(2021)07-0178-09

[doi] 10.13422/j.cnki.syfjx.20210117

[M&H Rt ]  https:/kns.cnki.net/kems/detail/11.3495.R.20201130.1012.001.html

[(MZ&HEARBAE] 2020-11-30  11:12

Protective Effect of Glycyrrhizae Radix et Rhizoma-Granati Pericarpium Formula on

Ultraviolet-induced Skin Damage

GOU Jun-li', YANG Cheng’, LI Yuan-jie'", YONG lJing-jiao', ZHAO Jian-jun', ZHANG Xia',
GAO Xiao-juan', WANG Jian-huan', TAO Wei-wei’, WANG Han-qing"’

(1. College of Pharmacy, College of Basic Medical, Ningxia Collaborative Innovation Center of Regionl
Characteristic Traditional Chinese Medicine, Key Laboratory of Hui Ethnic Medicine Modernization,
Ningxia Medical University, Yinchuan 750004, China;

2. Yinchuan Stomatological Hospital, Yinchuan 750004, China;

3. Key Laboratory for Encephalopathy of China Medicine, School of Basic Medicine, Nanjing University of
Chinese Medicine, Nanjing 210023, China)

[FEBEH] 20200811(009)
[E€mBE] TENEAHGXESV LI H(2018BEG03015) ; F K A AR 22 5L 410 H (81603227) ;7 B 5 S WF & 34 300 H (4 75 &6
G AE)HH (2017BY079) 5 i e A8 2% 5 K 1G98 3 01 H (2060302) 5 7° B 7 AFBHE A A #6245 TR H (TIGC2018016)
[E—1EE] #%m, EEmt, NFF 250 & 5 R4 i JF & , E-mail : 2212228650@qq. com
[BEMEE] LU, #2, B 2E S0, g5 25 9805 JF % 5 R 5, E-mail: wwwhhq@163. com;
C AU, B, T 25 TR R R R 5T, E-mail : zhenzhen1081@163. com
- 178 -



5527 B4 T W) FEXEAFIFERE Vol. 27,No. 7
20214F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021
[Abstract] Objective: To explore the potential synergistic protective mechanism of Glycyrrhizae Radix

et Rhizoma-Granati Pericarpium formula compound by using the methods and tools of network pharmacology,
and provide a basis for the modernization of traditional Chinese medicine(TCM ) compounds and the discovery
of new drugs. Method: Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP) was used to obtain the active components of Glycyrrhizae Radix et Rhizoma-Granati Pericarpium
formula and their corresponding targets. The obtained targets were input to the UniProt database to inquire the
gene names corresponding to the targets. By searching the CTD database, Genecards database and OMIM
database of disease-related websites, the anti-sunburn targets were obtained. The interaction of the active targets
was analyzed with online STRING database to screen the predicted core targets. The gene ontolog (GO) gene
function enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment
analysis of the predictive targets were performed by using DAVID database. Cytoscape 3.6.1 software was used
to make "drug-component-target" network diagram, "protein-protein interaction" network diagram and
"component-target-pathway" network diagram. Online website Draw Venn Diagram was used to show the
relationship between disease targets and drug predicted targets. R Studio software was used to draw the functional
enrichment analysis diagram of GO gene and KEGG pathway. Molecular docking between the active ingredients
and the core targets was performed using GOLD software. Result: The 16 active compounds were collected,
such as liquiritin, glycyrrhizin, kaempferol and quercetin. The active components mainly acted on 5 core targets:
protein kinase BI(AKT1), interleukin(IL)-6, vascular endothelial growth factor(VEGFA ), tumor necrosis factor
(TNF) and tumor suppressor gene (TP53) and played a role in anti-sunburn effect primarily through these
pathways such as hepatitis B, pathways in cancer, toxoplasmosis, chagas disecase (American trypanosomiasis) ,
and TNF signaling pathway. Conclusion: Based on the method of network pharmacology, the present study has
preliminarily explored the anti-sunburn targets and pathways of Glycyrrhizae Radix et Rhizoma-Granati
Pericarpium formula, and further verified the characteristics of multi-component and multi-target treatment of
diseases in TCM, so as to provide certain scientific ideas for the modernization research of Chinese herbal
compound prescriptions.
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damage; synergy mechanism
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Table 1  Active ingredients of Glycyrrhizae Radix et Rhizoma-

Granati Pericarpium formula compound

OB

%
43.06 0.43 13
36.91 0.75 7
41.88 0.24 AR HH
54.83 0.24 Fi
36.16 0.25 f 17K
55.05 0.34 FIH
46.43 0.28 AR K HHE
65.69 0.74 H#E

No. /7 FID TR DL Zi¥HJE

1 MOLO001002 #£ 46 ellagic acid

2 MOLO000358 B-7+ fi§ i beta-sitosterol

3 MOL000422 111 %% kaempferol

4 MOL000492 (+)-JL4$% (+)-catechin
5 MOL000006 A %% luteolin

6 MOL009274 5 WL fritillaziebinol
7 MOLO000098 #fl JiZ % quercetin

8 MOL004903 H %1 liquiritin

9 MOL001789 5 H %% isoliquiritigenin ~ 85.32 0.15 H &
10 MOLO004853 H % # il licoflavonol 8.75 04
11 MOL004949 5 H ¥ il isolicoflavonol 45.17 0.42 H
12 MOL000497 £ JLIi A licochalcone a 40.79 0.29 H &
13 MOL004855 45 JLH licoricone 63.58 0.47 H ¥
14 MOL004911 S H # % glabrene 46.27 0.44 12
15 MOL004910 %1 #5* glabranin 529 031 H#

16 MOLO004841 7 JLHH B licochalcone B 76.76 0.19 H
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Fig. 1 Network diagram of '"drug-component-target" of

Glycyrrhizae Radix et Rhizoma, Granati Pericarpium
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Table 4 Sunscreen related pathways of Glycyrrhizae Radix et Rhizoma-Granati Pericarpium formula compound active ingredients(top 20)

A

No. % 4 F Dk SN
S1  Z IR 4% (hepatitis B) hsa05161 27 human diseases, infectious disease
S2  JEE A& 15 (pathways in cancer) hsa05200 36 human diseases, cancer

S3 AN (Chagas disease, American trypanosomiasis) hsa05142 21 human diseases, infectious disease
S4  TNF {5 5 i % (TNF signaling pathway) hsa04668 21 environmental information processing, signal transduction
S5 5 JE H % (Toxoplasmosis) hsa05145 21 human diseases, infectious disease
S6  FIfl 2% (Leishmaniasis) hsa05140 15 human diseases, infectious disease
S7 [} (pancreatic cancer) hsa05212 14 human diseases, cancer

S8 /NYM il JiE (small cell lung cancer) hsa05222 15 human diseases, cancer

S9  Toll ¥ & {5 = i #% ( Toll-like receptor signaling pathway) hsa04620 16 organismal systems,immune system
S10 HTLV-1/&Y%(HTLV-I infection) hsa05166 21 human diseases, infectious disease
S11 #iffi 4 1~ (apoptosis) hsa04210 13 cellular processes, cell growth and death
S12 EB3Ji ;& Yt (Epstein-Barr virus infection) hsa05169 16 human diseases, infectious disease
S13  H A3 JE% (influenza A) hsa05164 18 human diseases, infectious disease
S14  RAEYEN % [inflammatory bowel disease (IBD)] hsa05321 13 human diseases,immune disease
S15 JE¥% (malaria) hsa05144 12 human diseases, infectious disease
S16 %5 #% (tuberculosis) hsa05152 18 human diseases, infectious disease
S17 NOD #3215 538 i (NOD-like receptor signaling pathway) hsa04621 12 organismal systems,immune system
S18 H H "% (pertussis) hsa05133 13  human diseases, infectious disease
S19 T4l fitd 37 1A% 53 [ (T cell receptor signaling pathway ) hsa04660 14 organismal systems,immune system
S20 K ) (colorectal cancer) hsa05210 12 human diseases, cancer
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40~60( i 68%) , Bt B 45 & fE J1 ok, A 17 1> Gold
score (A 7E 30~40( 7 21%) , KW AH —E LG HE ST L
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Glycyrrhizae Radix et Rhizoma and Granati Pericarpium

T 99 R IR BE K] - 5 i R Toll B 32 1A M5 5 ik 42
8577 SAR AR R R AR b AR T X
54~(AKT1,TNF,TP53,IL6, VEGFA)Z L& H .

G546 7 1 R B B S8 AR R A T
WA S0 AR R A Z 4 A T R, E—22
56Uk T 45 K 22 BOE P Lo 5 SR AR Z 8] B A B A
HAEMIE ) o 38 T B8 R 2 S P S
SR RS S Z B A MR R T
2 Z oy, 2 R IR T N IR R, BlE AT
ft R SR A 4R R0 F AR 0 e R At L
Ry B = S SR DR T LN A5 81N TR TR 7]
JEREER S o T, IR R — . R B ECAE A
M, A AR, B H B LA v 24 B0R 4 48 B i
B Al it i, e = B A i R ME DL SR AT T 2 A
Ao A0 R Akt i 2 R A RE T R L8R
iE 1 B RSG5, DR o i o 30 K T AR 4 B
B RGO, FE 2 H 0 A e ik e e Bt v T B A2
B, BUIR 25 TR T o AR SO 25 & T Y 1)
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x5 ZOMAEASEEMRD D FITES D (Gold score)

Table 5 Gold score of core target protein docking with active ingredient molecules( Gold score)

[ LY T M ﬁggﬁé [0 LY T M 1S ﬁggﬁé 0 AR T M 1Sy ﬁ;gﬁé
AKTI HEAF 68.39 VEGFA A JLE A 37.04 TNF e HRER 50.10
AKT1 S O 62.32 VEGFA KPR R 35.94 TNF B4+ {5 B 47.34
AKT1 H R il 58.12 VEGFA (+)-JLAEE 35.58 TNF 7 JLTi B 47.26
AKTI 2 LR 57.08 VEGFA AL 32.74 TNF SHREER 45.26
AKTI 2 LR A 56.00 VEGFA 5 DL e 28.98 TNF KRB H R 44.86
AKTI B-4% i B 54.39 TP53 ST B 66.75 TNF L2 44.76
AKT1 HHER 53.48 TP53 H 64.40 TNF (H)-JL%EZ 44.63
AKTI 7 LA B 52.94 TP53 Jet T 62.68 TNF Hit e & 44.10
AKTI RHRE 51.01 TP53 LA B 62.59 TNF AR 42.01
AKTI RBRHE 50.47 TP53 £ L A 62.12 TNF 0 DL Tt 40.44
AKTI LR 49.76 TP53 SHER 58.98 IL-6 I R 58.41
AKTI et T 49.12 TP53 RBRFER 58.20 IL-6 S T R 50.60
AKTI 1L 48.84 TP53 SRR 57.53 IL-6 £ JLI 46.43
AKTI ik e 48.84 TP53 2L 57.31 IL-6 # JLEA B 44.12
AKTI ()-JLA % 47.89 TP53 BEAETR 56.74 IL-6 it Kz 2% 43.83
AKTI P8 DL e 40.12 TP53 ik e % 56.14 IL-6 B-4% H§ 43.58
VEGFA S T 42.71 TP53 111 45 19 54.97 IL-6 KRB HE 43.30
VEGFA 2 LT 42.23 TP53 (H)-JLEE 50.57 IL-6 FHRER 41.95
VEGFA T 39.64 TP53 R 50.03 IL-6 # LA A 41.60
VEGFA £r LA B 39.35 TP53 P DL 35.46 IL-6 (H)-JL%#E 41.56
VEGFA T 39.02 TP53 B4 H B 14.39 IL-6 e H R 41.16
VEGFA B4 (8 B 38.87 TNF 2 JLER A 57.39 IL-6 A 40.69
VEGFA SHREE 38.75 TNF HHRE 55.17 IL-6 e 40.38
VEGFA e RT 38.62 TNF R 53.76 IL-6 AL TR 39.61
VEGFA ik e R 37.73 TNF #r LT 52.92 IL-6 e R 36.08
VEGFA JeH R 37.39 TNF S T T 51.39 IL-6 0 DL i 31.53
VEGFA 1 % 1 37.13 TNF B 51.39
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Fig. 9 Stacked histogram of Gold score values

26 2 32 T W L N AE B AE AL, S A e KRR 2) '
T M A3 2 T R T 6 I S SO B kAR L B 10 AKT1S liquiritin B07 5, S EOTA
I B Akt 5 b BRI — 2 R S Fig. 10 Docking of AKT1 and liquiritin, the formation of hydro-
TAEEIVHGE T H R HRER R R gen bond
FR CFHEN OHHE OtH =R R mi H B R A SO 59 O/W Y 7 1l AR Y R A, R BLA
EHTE A LI MBI ARE . BRE W E AT T & BRI AR o A BB R F B g B o T RN AR 1
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G B BN e B, H B R AE — o R EE T R 4R = A
R £, ZnO-50 1 v K I Be 52 AP OB L B T
HaCaT 41 Jfl i) 47 1% 2, U6 W] H FE e Xk A R kOG0 45
HA— R EH . UMAR S0 58 & BLUH 5
i ok Bz Bk B CEF 4 A A by 3w I R R B Uk
UVB 5 5 1 48 A6 W 3 A 3 1 DNA 454 e by . H 7
AR S e iiE S AL BrWER,
B i — 205 oA BAE . A B0 A
R B 52 TE 3E 4 9 5 L M B 43 Y B IS Pk g B ] g
w AR AL @, Mg B a5 R R oR B R
isolicoflavonol, liquiritin, licoflavonol 5% K £ $1 ¥ ffi
o 5% O R Y A R RS R >50, A
Rz v i 3% P 43 Tuteolin, (+) -catechin %5 % 4> 45 &
RE D BChF , WO 2L 0 B0 1 25 1, A B R A A 3
U456 e 0, SR T R A R e 2 e A 2 9 T M
AT B R AR B AR ] . AR R IR AW LK,
Wit F2 2R fE 41 o 1 2 R I Y 9 A L 3 AT DABOTS AR
fiti (ERK) ,cAMP Jz I TG4 45 4 8 11 (CREB) % & 1
F A Y B AME 5 A DG 3E B 0D RS R A Rk IR
BRI T AR E R R
A%, NGE L E A IR S, 2G84 -
ST AT LA L M 3R R L AR B 2 A B4 AR
T2 R AR, AT DU ok DR B 2R
L1235 1y 1) v 2 v i R0 HE PR A ) 5 B G R
T B R4 A i R

AR 57 35 i Y 58 A Sk BG4 0 Rz ik v Y 4
A2 D, A B 2 HEAE T, Ao AT DUAR 3 40 Py B8 26 3%
oMb, Al a2 - b IR R 8 RN BRE T 0 % Ay
Bl HAERZ UVB K] RO IS B k2 3
AN I VAN N (I e S
MR AT D %) 21 36, 21 56 38 B I Oy 56 A 2 B K B 1
B — bRk, 5 DNA B A 2 sl H s oL T,
EANLASE T I R DNA i Re A s ig &2 L (A7
UVB T 2t DNA it 5 ™ B, i TIBEE REARE
Lot A S M SR BL A B % FF 2 S ORI A
P53, Patched il Ras %5 % 3L (K 28 45 | i & B Jik g >

T B S ST R WY, R AR SR b S A 2k
O BROC B 1 #E B AT AKT1, TP53,1L10, FOS,
JUN, CASPSES (CASP8) Jz BCL2 2 74 3P |, &
%3 34 AKT1, TNF, TP53,1L6 LA &% VEGFA iX 5 4
B o NS P53 EE PR 1 455 240 i ) 0] ity o 22 A
+ R N B A B PSS, TPS3 W) 2 H 28
ARRY, IEEIE O, P53 5L N 4l o 1 Ak R AR A
PR A ) P21 PR 0 e s, AT A0 i DNA 35 43 1

£ A0 M Y A K Rl i BAX B A S A A i
P AR R TPS3 & N AE (52 51 DNA 45 1E &
il £R 54N T fiE 23 B O B R R T R G A
Ly 2% By EL A o A8 T A s e g 4 i 3 4 {2
PEHUH TS ATRES R TPS3 11 . i R GBI Y
N 258 A5 T FR R DR AR 1) XU B i 81 AR 1
I B A0 P I35 (CLL) , SE 388 0 J8 o 45 I 4 27 kit
H % B R B 0GR 0 A 2 B I B 40 i
(LC) & B F5 A 1Y K 5 15 % SR8 V8 A P 5L
4, 4 UVR B8 G 25 38 58 TNF-y 5 5 55 A [F] AL
il L Wk 2D 2 Bz R LC 41 R R IR B R 2 s T RE
1 T R 20 i 7E 52 B UVR BRI E W23 1 8l i &
GEARCHR SR, BRI /N B S TR (PAF) fig #F TNF-
o, 1L-6/8/10 , 48 & i (COX)-2, ML 3 M Bz B KT
DL KOs 1k — A ACA S R RN 5 A i ER
PR IL-10 2 — Rl SR AT T BT R M 7, Bl
LA TL-6 (9 48 )27 . SHEN %% Bl UVR i 2
I He 9% 0 46l 55 TL-10/4 19 3% i Fn IL-122 9 A 2 A
oM B2 2L A% M AF R4 T R 2 B IL-12 e b
IL-10 AR 3K, X 1017 K kg A — € IAE T o &5 BT
W, H A AR B P I M RV SR S
SRS e i RN (a7 AN R
S B AR R A Z R A R A AR AR U]
B MR R A AT LA sk At % 1 B SRS BT 58 41
LBUL WOCI G PR3 7

K UVR M55 S 9 DNA 45453 11 20 i 48 1k 451
i, 251 £ Fh o 28 I 7 2 38 KF 19 IR BT 9
it 22 R AR T | R K S DR SR ARRE SN K
P45 1) DNA & 5 Ty g 5 3 BOH D SE P 28 4%, 38 hn
B PR3 0 ARG o B R 0 H R AR R R 2 2
FEAE R 43 2 DA o 28 B o — A7 ke — 2R 4y
B X B — B B A3 B B 5 R B AR D AR5 R FH I
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