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Study on Mechanism of Nephrotoxicity of Tripterygii Radix et Rhizoma

Based on Network Pharmacology
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[ Abstract | Objective; To explore the mechanism of renal toxicity of Tripterygii Radix et Rhizoma by
establishing the active component-target, protein interaction, biological function and pathway network corresponding
to the target, and using molecular docking technology. Method: The traditional Chinese medicine ( TCM )
systems pharmacology database ( TCMSP) and the comparative toxicogenomics database ( CTD) were used to
screen The toxic candidate compounds. In PubChem database, convert all candidate compounds into standard
Canonical SMILES format, SMILES format file import SwissTargetPrediction platform, target prediction, will be the
target of the corresponding compounds in TCMSP supplement with uniprot converts protein antipodal gene name,

and from the human genome database ( GeneCards) seek to compare the renal related gene protein, overlapping
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proteins were screened as potential renal toxicity targets of Tripterygii Radix et Rhizoma. Cytoscape software was

used to construct the candidate components-target network of Tripterygii Radix et Rhizoma. Cytoscape software was
combined with String database to draw the protein interaction network, DAVID platform was used to analyze the
biological function of the target and the pathways involved, and Glide software was used to verify the combination of
the key protein and the candidate components of tripterygiumwildiitoxicity. Result: The screening of 30 kinds of
candidates for toxic ingredients of Tripterygii Radix et Rhizoma, involving 209 renal toxicity targets, network
analysis results showed that Tripterygii Radix et Rhizoma by amino acid metabolism, phospholipid metabolism,
catecholamine metabolism, inhibiting renal organic anion transporter Oatl, Oat2, Oat3 function, and inducing
apoptosis, and participate in the mitogen-activated protein kinase ( MAPK ) signaling pathways, JAK-STAT
signaling pathway, vascular endothelial growth factor ( VEGF) signaling pathways, Toll-like receptor signaling
pathway, ERBB signaling pathway, FceRI signaling pathway, peroxisome proliferators-activated receptors
(PPAR) signaling pathway such as toxic to the kidneys. Conclusion: The mechanism of kidney toxicity of
Tripterygii Radix et Rhizoma was explored by using the characteristics of multi-component, multi-target and multi-

pathway of TCM, which provided new ideas and methods for further research on the mechanism of kidney toxicity of

Tripterygii Radix et Rhizoma.
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Table 1 Screening of components of Tripterygii Radix et Rhizoma
[ Atg7]
Mol ID OB/ % DL
A R YA TR

MOL000296 AR C hederagenin 36.91  0.75
MOL003182 ( + ) -medioresinol di-O-beta-D-glucopyranoside_qt 60.69  0.62
MOL003184 T N TR 81827-74-9 neotriptophenolide 45.42  0.53
MOL003185 T T (IR, 4aR, 10aS ) -5-hydroxy-1-( hydroxymethyl ) -7-isopropyl-8- 48.84  0.38

methoxy-1,4a-dimethyl-4,9,10, 10a-tetrahydro-3H-phenanthren-2-

one ( triptonoterpenol)
MOL003187 EATER & triptolide 51.29  0.68
MOL003188 TH N THE S T tripchlorolide 78.72  0.72
MOL003189 N wiforlide A 35.66 0.72
MOL003192 zéﬁﬂ\]%@ﬁ AR N triptonide 67.66  0.70
MOL003196 AR (LR R) tryptophenolide 48.50 0.44
MOL003198 Salpha-benzoyl-4alpha-hydroxy-1beta,8alpha-dinicotinoyl- 35.26 0.72

dihydro-agarofuran
MOL003199 5,8- T RT-(4-BHS5-H B-FH G 5,8-dihydroxy-7-(4-hydroxy-5-methylcoumarin-3yl ) -coumarin 61.85 0.54

HL-3-3k ) - SRy

MOL003206 HEXHE A canin 77. 41 0.33
MOL003208 I TR g e celafurine 72.94  0.44
MOL003209 T s e ) R R T e celallocinnine 83.47  0.59
MOL003210 THL g I T ek celapanine 30.18  0.82
MOL003211 LS e celaxanthin 47.37 0.58
MOL003217 S O isoxanthohumol 56. 81 0.39
MOL003222 WAETR KRR salazinic acid 36.34  0.76
MOL003224 N HE R Tl tripdiotolnide 56.40  0.67
MOL003225 LV S i R A hypodiolide A 76.13  0.49
MOL003229 HAWET B triptinin B 34.73  0.32
MOL003231 EONEETWER B triptoditerpenic acid B 40. 02 0.36
MOL003232 N HE G E Bl triptofordin Bl 39.55 0.84
MOL003233 THOAREIE 2 B2 triptofordin B2 107.71 0.76
MOL003234 HABEHE C2 triptofordin C2 30. 16 0.76
MOL003235 TN HEE DI triptofordin D1 32.00 0.75
MOL003236 TN HE I E D2 triptofordin D2 30.38  0.69
MOL003238 HAREE F1 triptofordin F1 33.91 0. 60
MOL003239 HAHEE F2 triptofordin F2 33.62  0.67
MOL003241 HAREI 2 F4 triptofordin F4 31.37  0.67
MOL003242 FABEE T A2 triptofordinine A2 30.78  0.47
MOL003244 TN T P TR R triptonide 68.45  0.68
MOL003245 R triptonoditerpenic acid 42.56  0.39
MOL003248 T triptonoterpene 48.57 0.28
MOL003266 21-5% 5&-30-2< B JAa] i dyg -22 - 21-hydroxy-30-norhopan-22-one 34.11 0.77
MOL003267 AT C wilformine 46.32  0.20
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(&)
Mol ID OB/ % DL
AR YA TR
MOL003278 KT I)E R salaspermic acid 32.19 0.63
MOL003279 1535 5L T5 \ THE PN ik 15-hydroxytriptolide 75.23  0.66
MOL003280 R N e triptonolide 49.51 0.49
MOL000358 B-4% i % beta-sitosterol 36.91 0.75
MOL000211 I & mairin 55.38 0.78
MOL00422 111 25 By kaempferol 41. 88 0.24
MOL00449 o stigmasterol 43.83 0.76
MOL002058 i medioresinol 57.20 0.62
MOL003283 SRR E (2R,3R,4S) 4-(4-hydroxy-3-methoxy-phenyl ) -7-methoxy-2,3- 66. 51 0.39
dimethylol-tetralin-6-o0l ( Isolariciresinol )
MOL004443 VS zhebeiresinol 58.72 0.19
MOL005828 R EE nobiletin 61.67 0.52
MOL007415 [(2S)-2-[[( 2S )-2-( benzoylamino )-3-phenylpropanoyl ] 58.02  0.52
amino | -3-phenylpropyl ]
acetate ( N-benzoylphenylalanylphenylalinol acetate )
MOL007535 (55,85,9S,10R,13R,14S,17R)-17-[ (1R,4R) 4-ethyl-1,5- 33.12  0.79
dimethylhexyl]-10,13-dimethyl-2,4,5,7,8,9,11,12,14,15,16,
17-dodecahydro-1 H-cyclopenta[ a ] phenanthrene-3 ,6-dione
MOL009386 3,3"-bis-(3,4-dihydro-4-hydroxy-6-methoxy ) -2H-1-benzopyran 52.11 0.54
MOLO11169 AR A peroxyergosterol 44.39  0.82

RIYET LBAEM . t4h ESRI,IL4,CXCR4,STATI ,
PPARG ,MAPKI14 458 1175 mi 19 BE A 0 LU B0 , 45
W2,

2.5 TN ARG E B R AE AT B AE SR AT
DAVID 6.7 -5 % 209 A4~ 75 2 B fi 5% 24 9 785 8 5 ik
BE A 0 A5 AT A0 38 B R A 2ok B A A, B
73 1053 ZAr st 28, b A7 55 2% KEGG {55 i %
F1998 4% GO LWt A& #r. #EH P <0.05 1)
KEGG {5 5l fig 44 4,132 3,P <0.01 ) GO £
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J¥ BT 30 4%
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SR, p38 MAPK {553 A 5 T mib A S0
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A IR S5 T MR B R . MAPK EK {5
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Table 2 Screening of candidate toxic components of Tripterygii Radix et Rhizoma
&
Mol 1D OB/ % DL
L& Y4 R
MOL000296 WHRERH T hederagenin 36.91 0.75
MOL003184 B N BE neotriptophenolide 45.42 0.53
MOL003185 B P ( 1R, 4aR, 10aS )-5-hydroxy-1-( hydroxymethyl )-7- 48.84  0.38
isopropyl-8-methoxy-1, 4a-dimethyl-4, 9, 10, 10a-tetrahydro-
3H-phenanthren-2-one ( triptonoterpenol )
MO1.003187 TR E triptolide 51.29  0.68
MOL003188 TN e S N R tripchlorolide 78.72 0.72
MOL003189 N AT wiforlide A 35.66  0.72
MOL003192 BN TE Y T B triptonide 67. 66 0.70
MOL003196 TR (LU TR 2 tryptophenolide 48. 50 0.44
MOL003199 5,8- R EET-(4-F2 5 B/ S M -3- 5,8-dihydroxy-7-(4-hydroxy-5-methylcoumarin-3yl ) -coumarin ~ 61. 85 0.54
4 - I
MOL003206 HEHR canin 77.41  0.33
MOLO003211 T g T celaxanthin 47.37 0.58
MOL003217 S isoxanthohumol 56. 81 0.39
MOL003222 7K A% 108 TR salazinic acid 36.34  0.76
MO1.003225 11 5 G R A hypodiolide A 76.13  0.49
MOL003231 TEONEE MR B triptoditerpenic acid B 40. 02 0.36
MOL003244 BN T Y T B triptonide 68. 45 0. 68
MOL003245 Ty G R triptonoditerpenic acid 42.56 0.39
MOL003278 KRFA)Z W8 salaspermic acid 32.19 0.63
MOL003279 15-338 5585 /N T PN g P 15-hydroxytriptolide 75.23 0. 66
MOL1003280 T 1 B Y T triptonolide 49.51 0.49
MOLO000358 B-7% §5§ i beta-sitosterol 36.91 0.75
MOL000211 TF il mairin 55.38 0.78
MOL00422 111 23 iy kaempferol 41.88 0.24
MOL00449 S stigmasterol 43.83 0.76
MOL002058 e g Pt medioresinol 57.20 0.62
MOL003283 RYEMHMIEE (2R,3R,4S) -4-(4-hydroxy-3-methoxy-phenyl ) -7-methoxy- 66. 51 0.39
2 ,3-dimethylol-tetralin-6-ol ( isolariciresinol )
MOL004443 =S zhebeiresinol 58.72 0.19
MO1.005828 I o nobiletin 61.67 0.52
MOL007415 [(2S8)-2-[[(2S)-2-( benzoylamino ) -3-phenylpropanoyl | ~ 58. 02 0.52
amino | -3-phenylpropyl ] acetate ( N-
benzoylphenylalanylphenylalinol acetate)
MOL007535 (55,85,9S,10R,13R,14S,17R)-17-[ (1R,4R) -4-ethyl- 33.12  0.79
1,5-dimethylhexyl ]-10, 13-dimethyl-2,4,5,7,8,9,11,12,
14,15, 16, 17-dodecahydro-1 H-cyclopenta [ a ] phenanthrene-
3,6-dione(5alpha-stigmastane-3 ,6-dione )
MOLO011169 SRR BS I peroxyergosterol 44. 39 0.82
aob A5 A ) Tl AR 3 5 ) U0 32 1A (PPARs) J& T #% TG AR AE PR 5 2R BURAE SR AR W) S D g R A G

Z AR FE L, PPARs 1 VR JH 5 88 B A8 i 1Dy

PPARs & 3 ffp Iy &Y

, 4% @ 4 PPARa , PPARS #lI
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Fig.1 A network of toxic compounds-kidney target of Tripterygii

Radix et Rhizoma
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Fig. 2 Kidney target interaction network of Tripterygii Radix

et Rhizoma
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Hi GO &AL Hr, Wl NG A0 5 2 5 1 40 i
REFE A0 UA T, VR AR, o 2 T B IR A
UARER7/INEA ] =N 3 & N R AW I PR DR LR
SR E R, B AL K R S8, RNA RS0 )5 3
TR F R IEVAE , G AR5 - I B PR IR A
{51, %% 55 0 1E 8 4%, cyclic-nucleotide-mediated {F
SN AR B TR RNA AR A R 0 1E 1) 9
P K SR A0 B T A N T B A TR
WM AL , 40 M A P PR A0 T A0 T 9 42, 400 i B 1 3R 3R
IO, 470 40 O T, A AR DA A T R 4R 4 i
FET R IE R, 240 M55 B T AR 25, A 36, 5 Jm 25
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Table 3 KEGG pathway analysis of Tripterygii Radix et Rhizoma

KEGG Jw e,

g 37 17.8  1L.6x10""
SRR LY AR 15 7.2 5.8x10°"
i 25 5 ) I 32 A TG A AR B AR 27 13.0  8.1x107®
isH eI E i) 10 4.8  1.5x10°°
/IR Ji i 9 14 6.7 1.8x10°°
JB g 13 6.2 2.0x10°°
HI 51 R 9 14 6.7 3.5x10°°
AR /1N 4 i it 9 11 5.3 5.5x10°°
NI 7 2 L K] 12 5.8 6.3x10°°
N7 13 6.2 1.1x10°°
Toll #3214 14 6.7 1.4x107°
T 40 1l 3% A 14 6.7 3.0x107°
JULZE 25 00 % 1 fb 10 4.8  3.4x107°
21 4 7 12 5.8 8.0x107°

AR PASO X AMEA WA 10 4.8  9.5%x10°°
fEH
VEGF {538 11 53  L1x107*
BT R WA E 8 3.8 2.5x107*
5545 5 1 16 7.7 4.0x107*
2Rt 9 4.3 6.7x107*
HEJF 52N 7 3.4 8. 1x107*
Progesterone-mediated 5 2 ifd 5 24 10 4.8 1.5x10°°
g E ST 12 5.8 1.7x107°
A6 D4 0 R AR 1 8 3.8 1.8x107°
AL 7 3.4 2.1x107?
Ak 15 55 15 7.2 2.2x107°
IIN=R RN ] 11 53  2.7x107°
FeeRT {55 1 B 9 4.3 3.0x107?
1 G Vo 2% 7 A G e PR 1 (Tg) A 7 3.4 4.2x1073
MAPK {5 53 18 8.7 4.3x107°
AL 5 2.4 5.4x107°
B 40 3 1445 53 8 3.8 9.1x1073
L B 1 I 7 3.4 9.5x107?
AR B A 5 2.4 1.2x107?
FeN 2 S T 7 3.4 1.3x107?
L ERY g 7 3.4 1.4x1072
TR BR 6 29 1.6x1072
ERBB {3 538 % 8 3.8 2.0x107?
PPAR 15538 i 7 3.4 2.1x107?
JAK/STAT {5538 11 5.3 2.4x107?
Jit & R A5 5l B 10 4.8  2.7x107?
B M i 2 R L 5 2.4 3.4x1072
R AL 5 2.4 3.7x1072
— BB R 5 2.4 4.3x1072
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Table 4 Biological process analysis of Tripterygii Radix et Rhizoma

GO A it ;/‘fll\ e P
XA B B R 54 260  3.8x10°%
A 2 20 B A 55 26.4  3.5x10°%
PA YA T 38 38 18.3  2.9x10°"
40 i 79 1915 5 gk 64 30.8  6.6x10°"
e b G 35 16.8  6.3x10°"*
Z A3 KN 41 19.7  7.9x10° '8
P TR 49 23.6  3.3x107"
0 i P PR BE T Y 9 49 23.6  4.8x10°"7
4 i A8 T 4 49 23.6  5.6x107"
Xk 2% [ s 3 3R 3 5 26 125 7.2x107"
K53 F AR i A2 09 IE 1m) I 49 23.6  5.1x10°'°
XA LA 4 I A 21 101 1.1x10°%
240 g A 2o B0 A 1) 9 45 27 130 2.6x10°"
2% [ B A ot 25 120 2.8x10°"
22 40 M AR ) 2o AR Y A 4 23 1.1 3.2x107"°
RS YA AR 04 1E m] I 41 19.7  7.3x10°"
UK U8 2% o 3 s 22 10.6 1.0x10"°"
254 I )i 25 12,0 1.3x107"
EX/Eedr g s MAnEE 42 20.2  1.8x10° ™"
A EEE i A 43 20.7  5.2x10°"
U0 A A R AR 0 I 1) U 41 19.7  5.7x10° "
1 34 16.3  7.3x10° "
;Efzzﬁ;igﬁs&ﬁ&ﬁ@ﬁﬂ&m 39 188 7.3 x10-1
R Yt By 28 3.5 1.0x10°"
At R 39 18.8  1.5x10°"
12 4 IE Y 24 1.5  2.4x10°"
53 F A A R AR Y I ) 39 18.8  3.2x10°"
HENE S 28 13.5  3.4x10°"
0 i 8 T R A 29 139 4.0x10°"
2 0 14 5 Y OE 98 45 31 14.9  53x10° "

TAas B R T AR TE T I Y 20 R A )
R TS R TR AT R IR AR
YA e B A R A YT A0 R A e A R Y 58
fith 12 328 45 .

2.6 ST RTEREE MY BE O Ay - AN 46
EA SN L TN /N T S S
L B-A BB TE A RE BEIR B X 5 AN FAE ML
A, 396 LA 6 i 439 A vl B (B A R 1 B 1 PTGS2,
NCOA2, AR DL e 25 11 B AE W 46 v B2 R 55 i A
Aktl ,VEGFA,TP53, TNF, MAPKS8, STAT3 iX 9 4~ %

FAE 32 R H ] Glide #4723 7 X #2 o BC A4 132 {4
MfE B IR S Fi 6,

£5 EHER
Table 5 Ligand information
llatg?]
Mol ID Glide 1D
4 P&
MOL003187 HAERE triptolide 107985
MOL003231 THNHEERZ B triptoditerpenic acid B 192373
MOLO00422 1 2% 1y kaempferol 5280863
MOL000358  B-#+ f it beta-sitosterol 222284
MOL005828 EiEwHER nobiletin 72344
x6 ZHEER
Table 6 Receptor information
FEH Uniprot ID PDB ID

PTGS2 P35354 SIKR

VEGFA P15692 IMJV

TNF P01375 2AZ5

TP53 P04637 1TSR

MAPKS8 P45983 1UKI

STAT3 P40763 5U5S,5AX3

NCOA2 Q15596 1T63

AR P10275 1E3G

AKT1 P31749 SKCV

o FRHESS R RIS 5 &N E G 1
BT, ® A5 ¥ % 5 PTGS2, VEGFA, MAPKS , STAT3
AKT1 ;55N — 5 B 5 TNF, TP53, MAPKS, AR;
HNHER E 5 MAPKS,NCOA2 ; 3-% f§§ i 55 TNF Al
TP53 MBI Mds G, B 3,4 il hE AR R
5 MAPKS , NCOA2 1y 1E &l , w] 38 ik &0 B AH 45 55 .
P75 TR 2 AT R 38 o /E F MAPKS F1 NCOA2 4K [
PR ERE M, MAPKS 55 %52 1 4 A e 44 % 422 19 3%
SRR s P RE O T 0 T T A T 0 OC B
EH,

3 itig

A8 XoF i 2 Tk 22 A 34 A6 5 ) 0 A7 40 7 3K LA
K GO &4 #1 A KEGG 3 [ & 4 4 #r, o] LA
(%) T A T 50 R AL R A B T R S T R T
XA B . AR R B A Rk
B EF U 240 B v 4H €5 R C(Cyt C) i RR IR 3G 78 A
FRLRE, DA 3800 37 240 B O T P TP G B, 15 S A R A
T-o SHU %17 fF 5% & W AR A0 85 97 10 HK-2 40 g 4
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Fig.3 Triptolide-MAPKS (1UKI)
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Fig.4 Triptolide-NCOA2(1T63)

TP 4b B )5 HUA T K H M R A R E A3
(Caspase-3) B , V5 U8 T2, I 3% B HH 571 5 4Kt
PESCF o B B UG TR 20 T T o O Fas/
FasL i S (9 08 T 403 K W /NS L B A0 0 12
IF s A T 5 2 I ey 30 /N R AR L B 25 )
(EE A CEI LR AR Py ¥/ &3S NIK N
HAVRBE) )™, 23 1 B T /AR 2R R IR SE
E3E S

AT g 1 MAPK G 8 3 1M 4 %ok &
Il (Ang-1) B9 23k T A 4% # AR o Ang- 11 25
B 0 B A, a] U BN BRI Bl ik A
W i 1 T, 38 BE % 38 i B /I Bl R IS B ) S o .
U At 5 P9 WA 246 T S O e i ke 4, i 3 A 4
S R I 11 D /N R v 3 e Ol R
I A R R, AT S #E B R PR AR, B AE, Ang-
113 W DA 2ok 55 40 0 T A R A 5 22 ol R AE A JoiE
[ty Feik , 25 8] RAE 51 R 0 B M B £
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TNE T DL Tt JAK/STAT 5 538 42 7= A 15
EJR5 3 Ang- 11 7K ~F 35 I fr 5 3089 B D) fig 1 5
JAK/STAT {553 J% & A 5 B WE R E [ b 1Y — 4% &
B (S S K, o g JAK2/STAT3 W7 82 H 1T 'S
I H F 9 e I AR N — Fh o A B
Ang- 11, W S01AE JE AL 2 7 ), 2o 48040 0L 855 1 e BT
JAK2/STAT3 3@ [, M1 5l & 0 R 5 5 I % 9%
(DKD) 5418 5™,

A BET T VEGF 38 i, ok A8 B 3k i /i
BRI fe, SUN 41 5 1 W2 o 5 5 A EW 21
Wister K BB R 3 il /NG5 100 5 B 2% o0 A%, B3
/NG B A M 2 T ) R O R AR el ARl N
b Kz 2 R A B 43 O o

VEGFA JZ4E+5 B /N Bk B 4l 155 #2245 49 2B /N
BRJE if Bt W5 (GFB) Iy BiE 58 4% M B9 I 4> T
VEGFA 55 i % % #1321k VEGFR-2 45 4 J5 n] L) i
i — AL AR M K TR IR T RR P 1R g A
cGMP, cGMP A 55 Py Jz 38 o5 P4 38 i o AF 5% 2 1 1t
KEHIMNB W BEE VEGFA A 5 P B 41 i i £E 1) 3=
K, BRIk, 40 VEGFA/VEGFR-2
() B 53 W VE FH X 2 3 A2 40 i A A7 R 3 T A R R
HIOtHCKIELEEHEEREBEEXMIEHR®
W

Toll H#E 152 & (TLRs) /2 + 43 8 2 1 KK
REZAR . ANARIEA 11 4~ TLRs, H it TLR4 J2 05 i
FLRI i Z 19, TLR4 721G IR 2 85 (LPS) KA 3 & hE
RNAG S EE T HEEEH,IFHES DN
B ¢ &+ % ). W98 UESE TLR4 78 DN
BEA R F A ZUrh ] DL AT s R ik . TLR4 A S 15
530 [ A 455 HE FE 3 A6 - 88 (MyD88) 4 i 1 % 45
1 MyD88 FEAK #iPE 45 . TLR4 5 4H N (%) B & 45 &
J& , AL E 3R A5 S A% 3k, 5l B sk I F-«B
(NF-«B) stk sk I BP0 R a9 =4, N5 T
Uiie 98 i DA B A% 41 B ¥4 4k & -1 (MCP-1) , TNF-«
GRS M. WFE R Ang- 11 7] DLAE AR 51 55 57 19
B /INER ZR I 40 TLR4 3k Ei>0

WAL IR AT B BIF ST 2 W R N HE uE R i 7
YEFMLH VT BE 5 A FL MR A B IE L LA W e 2
YR A AE A DG, I e b BRER VR B A T = AT g
5 A0 R ORI 3K 2 A R B A A9 %% U0 AR DG I T R
AKX AW SRS R E BT S

IF 98 3 W 1 15, B 1 A5 g v vp 24 1 A AR
FH AT 68 J2 38 3 70 61 5 BE A ML B - 5% 38 1K Oatl,
Oat2, Oat3 WIIBETISC B o 1] 15 R #1519 355 7



525 B4 16
2019 48 H

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

K3
FHE

Vol.25,No. 16
Aug. ,2019

o3 FERE R ), 32 Sy XU A A W, S
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AR ] o

ABIF 5 2 WA 20 1 T i 2 5 A R IR AR
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