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Abstract: Objective To study the target and mechanism of Glycyrrhizae Radix et Rhizoma in treatment of vitiligo based on network
pharmacology and molecular docking. Methods Active components in Glycyrrhizae Radix et Rhizoma were screened by TCMSP,
and the targets of each active component were predicted by SwissTargetPrediction database. The related targets of vitiligo were obtained
through OMIM and GeneCards databases, and the targets of active components were intersected. Cytoscape 3.9.1 software was used
to perform topological analysis on the intersection targets and screen out the main active components of Glycyrrhizae Radix et Rhizoma,
and the network of Glycyrrhizae Radix et Rhizoma main active components - vitiligo target was constructed. Intersection targets of
Glycyrrhizae Radix et Rhizoma active components and vitiligo were imported into the String database to construct PP1 network between
targets. Metascape database was used to perform GO function enrichment analysis and KEGG pathway enrichment analysis on potential
targets. AutoDockTools 1.5.7 software was used for molecular docking verification and PyMol software was used to visualize the
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results. Results A total of 84 active ingredients such as sitosterol, glisiran, guangguo gancaoning, licochalcone B, formononetin and
so on were screened, which acted on 8 400 potential targets, 1 349 vitiligo related targets, and 133 Glycyrrhizae Radix et Rhizom-
vitiligo intersection targets. Six core targets of Aktl, STAT3, TNF, IL96, MAPK1, and VEGFA were obtained by PPI network analysis.
GO and KEGG enrichment analysis showed that Glycyrrhizae Radix et Rhizom in treatment of vitiligo mainly involved signal pathways
such as viral infection, cancer, apoptosis, hepatitis B, and cell senescence. The results of molecular docking showed that the seven core
components of sitosterol, glycyrin, glabranin, (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro
[3,2-g]chromen-7-one, licochalcone B, formononetin had good binding energy with the core targets. Conclusion Glycyrrhizae Radix
et Rhizom may play a role in treatment of vitiligo by regulating cell senescence and apoptosis, immune function, inflammation and
other aspects, which provides a reference for the follow-up study of Glycyrrhizae Radix et Rhizom in treatment of vitiligo.

Key words: Glycyrrhizae Radix et Rhizom; vitiligo; network pharmacology; molecular docking; sitosterol; glisiran; guangguo

gancaoning; licochalcone B; formononetin
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Table 1 Active ingredients of Glycyrrhizae Radix et Rhizoma

45 Mol D TR OB/% DL
GC1 MOL004824 (2S)-6-(2,4- —¥& 2K 5E)-2-(2-F2 5 1A oi-2- 5 )-4- F 4 5k -2,3- A PRI -[3,2-g] 1075 - 7- 60.25 0.63
GC2 MOL004959 1- FF 4= Wik i 69.98 0.64
GC3 MOL004990 7,2' 4'- =¥ 5-5- 4 FE-N- 2 B (0 )] -3-F5 B 5 R 83.71 0.27
GC4 MOL000392 #ill T A1t 3 69.67 0.21
GC5 MOL005000 H &5 G 60.44 0.39
GC6 MOL004808 #HEHHE % B 65.22 0.44
GC7 MOL004810 #lEHH XK F 75.84 0.54
GC8 MOL002311 H & 90.78 0.67
GC9 MOL004835 #ill H £ Bl 61.60 0.19
GC10 MOL004907 Y H ##¢ 61.07 0.35
GC11 MOL001484 K] 75.18 0.54
GC12 MOL005003 2= 5 22 77 58.81 0.58
GC13 MOL005012 H %i 5 # i 57.28 0.49
GC14 MOL004841 HE & HiH B 76.76 0.19
GC15 MOL004904 H Lk 7 5 & 80.36 0.65
GC16 MOL004855 H &iF| 63.58 0.47
GC17 MOL004903 H ¥+ 65.69 0.74
GC18 MOL000211 | 77l 55.38 0.78
GC19 MOL004328 #ili fz 2 59.29 0.21
GC20 MOLO005017 5 5 78.77 0.58
GC21 MOL004891 ¥1E % 80.30 0.73
GC22 MOLO000500 4 fi: it 7466 0.21
GC23 MOL005018 % % f 54.85 0.87
GC24 MOL004924 3% it 4L 18 2% 41 41 WEEF 40.99 0.95
GC25 MOL004805 (2S)-2-[4-F73k-3-(3- F 1 T - 2-4 55) R £]-8,8- — FH 2k 2,3- &t - [2, 3] £ )5 -4- T 31.79 0.72
GC26 MOL004945 (2S)-7-F5 K:-2-(4-F2 K IR 58)-8-(3- FI B T Mii-2- L) 22k ) . 2 -4- i 36.57 0.32
GC27 MOL004815 (E)-1-(2,4- — 23 8 4k)-3-(2,2- — AL )i - 6 -2k) N -2-475- 1- T 39.62 0.35
GC28 MOL004898 (E)-3-[3,4- - f3 £=-5-(3- Ik T #ffi-2-J 56) AR K] - 1-(2,4- SR FEZRBL) I -2- M- 1- T 46.27 0.31
GC29 MOL004913 1,3-—F555-9- B 4 J£-6- 2K JF kIR - [3,2-¢] (2L i 48.14 0.43
GC30 MOL004866 2-(3,4- —§5 3L F5HL)-5,7- — 5 HL-6-(3- I 4L T i-2-Enyl )t J5L i 4415 0.41
GC31 MOL004978 2-[(3R)-8,8- — H %-3,4- — & -2H- Mt IR I [6,5-] {7475 -3- 5] -5- H A AL K By 36.21 0.52
GC32 MOL004905 3,22- -} 5:-11-4fX-8(12)-FF RN -27-a- F AU B I 29- R R 3432 0.55
GC33 MOL004966 3'-#23E-4'-0- F 5 H Fo 43.71 057
GC34 MOL004974 3'-F & 2 e H i 46.16 0.57
GC35 MOL004864 5,7- 7 Jk-3-(4- F 4 B 2R Ik )-8-(3- F Ak T 4-2- £ 0 Bk (1 i 30.49 0.41
GC36 MOL004989 6-57 )% I 3 3 Hi 39.22 0.41
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%5 Mol ID R OB/% DL
GC37 MOL004991 7- 2. Bt A Jik-2- B Jk 7 3 i 38.92 0.26
GC38 MOL004993 8-57 [ 4 % % H iy 53.79 0.40
GC39 MOL005013 180-%% % H B Vit g 4116 0.71
GC40 MOL000417 T = i 47.75 0.24
GC41 MOL005020 L5 EHH¥EZE C 53.82 0.37
GC42 MOL001792 HE % 32.76 0.18
GC43 MOL004806 111 & 1 30.29 0.57
GC44 MOL004915 5 H H 7 5 i A 43.28 0.37
GC45 MOL004996 J 3 .+ fir)d iz 30.70 0.20
GC46 MOL004856 HEi 7 A 51.08 0.40
GC47 MOL004857 H% 7 B 4879 0.45
GC48 MOL005001 H &5 H 50.10 0.78
GC49 MOL004910 S H 52.90 0.31
GC50 MOL004911 YH#E&R 46.27 0.44
GC51 MOL004908 Y3 H & 5E 53.25 0.47
GC52 MOL004912 ¥t 58 H & 52.51 0.50
GC53 MOL004828 i HEZE A 4472 0.35
GC54 MOL004811 #HEHHE X C 4556 0.40
GC55 MOL004879 & H i 52.61 0.47
GC56 MOL004917 # H #Ff 37.25 0.79
GC57 MOL005008 H Z # FiEE A 4128 0.60
GC58 MOL004957 FT-HRfE & 38.37 0.21
GC59 MOL004985 —+—H%-5-H5 g 30.70 0.20
GC60 MOL004980 ik B #& 5 & H 39.71 0.33
GC61 MOL004948 S H # 4470 0.84
GC62 MOL004949 = FH ¥ 3 il it 45.17 0.42
GC63 MOL000354 F AR 49.60 0.31
GC64 MOL004814 5 = 31.94 0.42
GC65 MOL000239 fETT & 50.83 0.29
GC66 MOL000422 Ht3EfE 4188 0.24
GC67 MOL004988 H il F 32.47 0.89
GC68 MOL004820 HikfE W 50.48 0.52
GC69 MOL000497 H A H il A 40.79 0.29
GC70 MOL004848 FIR} 5 /K G 49.25 0.32
GC71 MOL004882 H & 7 & fid 3321 0.36
GC72 MOL004885 H & 57 3¢ Ji il 52.47 0.54
GC73 MOL004884 H % 2% B 38.93 0.55
GC74 MOL004883 H & 7w il 4161 0.42
GC75 MOL004860 H E#it E 32.89 0.27
GC76 MOL003656 ¥ 53 & 045 i 51.64 0.37
GC77 MOL002565 1 75 #5 2% 49.22 0.34
GC78 MOL005016 75 % 45 &= 49.95 0.30
GC79 MOL004833 3 5 7 8 ¢ 32.01 0.45
GC80 MOL004961 #i}jz &ATEWY 46.45 0.33
GC81 MOL000098 #il 7 % 46.43 0.28
GC82 MOL004827 - H i 7 #H B 48.78 0.55
GC83 MOL004935 (2S)-2-[3,4- — F5 H:-5-(3- FH = T #ii-2-Ji k) R 2K -5,7- —%- 2,3- A A Ji-4- il 34.88 0.41
GC84 MOL000359 7 S i 36.91 0.75
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Fig. 1 Venn diagram of Glycyrrhizae Radix et Rhizoma and

vitiligo
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Table 2 Main active components of Glycyrrhizae Radix et
Rhizoma in treatment of vitiligo
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GCB84 73§ 101  38798.773 0.366 319 0.041 774 407
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*3 HERTEBBXNZRLOES
Table 3 Core target of Glycyrrhizae Radix et Rhizoma in
treatment of vitiligo

AU degree  FAFROME EERME BHMERE
Aktl 39 1904.686 0.113837 0.295 486 40
STAT3 33 1334.406 0.113837 0.291 03076
TNF 32 1551.766  0.112 950 0.253 500 85
IL-6 29 761510 0.112186 0.261 999 22
MAPK1 27 937.495 0.112 077 0.223 858 01
VEGFA 22 319.214 0.110687 0.210 362 88
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Table 4 Molecular docking results

454 fgl(kd mol )

B Ry

MAPK1 STAT3 TNF  STAT3 VEGFA Aktl IL-6
& P HS -37.25 -30.14 -3223 —  -31.39 -27.63 -24.70
FITEARIE TR -3056 -37.25 -29.30 —  -30.56 -27.21 -24.28
KR T -31.39 — -32.65 -3223 -30.56 -30.14 -25.12
(2S)-7-$25£-2-(4-F2 L IR 3E)-8-(3- & T Jfi-2- 2@ )t 2 -4-F  -28.46 -30.14 -29.30 —  -26.79 -26.79 -22.19
HHEAEH A B -27.63 -27.63 -2805 —  -29.30 -23.86 -22.19
A K -2386 -24.70 -2721 — = -23.44 -2553 -22.19

#

e BLPEE - MAPK1
. %

Je R H B - STAT3

1% BV %¢ - VEGFA

&6

FRHF T - MAPKL FRHEHT - VEGFA

BB RS HETEEMR B F IS

Fig. 6 Molecular docking of core targets with the main active components of Glycyrrhizae Radix et Rhizoma
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