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Abstract: Objective To explore the regularity of traditional Chinese medicine (TCM) for attenuating the female reproductive toxicity
of Leigongteng (Tripterygium wilfordii Hook. f.) based on literature mining, providing reference for clinical rational drug use and
avoidance of adverse drug reactions. Methods The relevant research literatures in CNKI, Wanfang, VIP, China Biomedical Literature
Database and PubMed, Cochrane Library and Embase databases were searched from January 1, 1981 to August 31, 2022, with the
theme of “Tripterygium wilfordii, Chinese herbal medicine and reproduction”. The database was established and literatures was
manually screened. The classification of flavor, property, meridian tropism and efficacy of TCM were analyzed by Excel 2021. The
data were visualized by SPSS Modeler 18.0 and SPSS Statistics 26.0. Results A total of 43 articles were summarized, 84 kinds of
TCMs for attenuating the female reproductive toxicity of 7. wilfordii were involved. 28 kinds of TCMs, such as Shudihuang
(Rehmanniae Radix Praeparata), Tusizi (Cuscutae Semen), Danggui (Angelicae Sinensis Radix) and Gouqizi (Lycii Fructus), were
used more than 1%. The property, flavors and meridian tropism were composed of sweet, pungent and bitter flavors, and warm, flat
and mild natures, liver, kidney and spleen meridians occupy the top three. The yang-reinforcing drugs accounted for 21.88%, the blood-
reinforcing drugs accounted for 16.96%, the yin-reinforcing drugs accounted for 12.50%, the gi-reinforcing drugs accounted for
10.49%, promoting blood circulation and regulating menstruation drugs accounted for 9.15%. Drug association analysis showed 21

common drug combinations. Cluster analysis was carried out on 28 kinds of TCMs with frequency > 1%, and seven new prescriptions
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were obtained. Conclusion Rehmanniae Radix Praeparata and Cuscutae Semen are the most commonly used drug pair in the high-

frequency medicine to restrict the female reproductive toxicity of 7. wilfordii.

Key words: Tripterygium wilfordii Hook. f.; literature mining; toxicity-relieving effect of TCM; Rehmanniae Radix Praeparata,

Cuscutae Semen; female reproductive toxicity
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Table 1 Traditional Chinese medicines with frequency > 1%

AR AR ARZR /% iz Bk ARZR /%
Bt 3 30 6.71 BT 9 2.01
A 30 6.71 R 9 2.01
A 28 6.26 th#y 9 2.01
MR T 21 470 AR 9 2.01
= 18 4.03 R 8 1.79
e 18 4.03 R 8 1.79
S 17 3.80 TRAT 7 1.57
PR 14 3.13 Gl 7 1.57
(Elev] 13 2.91 Sl 6 1.34
EER 12 2.68 IR 5 1.12
VEE 12 2.68 HhHE 5 1.12
W5 10 2.24 e 5 1.12
LT 10 2.24 AT 5 1.12
BAR 9 2.01 BE 5 1.12
F2 PHAHGK, HERAZLIT
Table 2 Statistics of flavors, property and meridian tropism of traditional Chinese medicines
2k BRIR A% itk BK LRI 5% BRIR AR/ %
H 317 42.78 ) 140 31.25 Jitg 331 29.90
3 153 20.65 F 126 28.13 i 278 25.11
i 118 15.92 iR 79 17.63 i 165 14.91
[id 55 7.42 (e 58 12.95 L 101 9.12
& 32 432 JE 29 6.47 Jii 84 7.59
b 26 3.51 i 14 3.13 = 34 3.07
Tl 20 2.70 gL 1 0.22 O 30 2.71
" 13 1.75 K 1 0.22 JE% I 27 2.44
i 7 0.94 JIH 25 2.26
PN 19 1.72
=4 9 0.81
N 4 0.36
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Table 3 Classified statistics of efficacy of traditional Chinese medicines

T BRIK R % Thik BIK R %

AMBHZ 98 21.88 TRl AR 3 0.67
Fh1f 24 76 16.96 ] PR 38 bk 245 3 0.67
EANLEEZ] 56 12.50 R 3 0.67
R 47 10.49 Y 2 0.45
TE M2 41 9.15 il oL V24 2 0.45
[ 45 4 PR 1175 245 29 6.47 ST 2 2 0.45
SN EF2S] 21 4.69 Ao 1k 1 25 2 0.45
B 16 3.57 2 1k i 2 1 0.22
TH IR 24 15 3.35 THRSRIR 2 1 0.22
F7KTH I 2 13 2.90 TH R 1 0.22
TH G K2 5 1.12 17 1 0.22
SR 7 245 5 1.12 G P W) 1 0.22
1 AR B 3 0.67 RHAUATEL] 1 0.22
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Fig. 1 Cluster analysis of traditional Chinese medicines
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Table 4 Drug combinations with frequency > 10
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Table 5 Analysis of association rules of traditional Chinese medicines
A SREEFLI SCHEFE% BIEE/% T S
1 =1EBlIE 41.86 100.00 1.54 18
2 G R L B 39.54 94.12 1.35 17
3 UH-)IE B 34.89 100.00 1.54 15
4 LS. Bt 32.56 92.86 1.43 14
5 TR EL A 27.91 100.00 1.43 12
6 EVEBIEN ey 27.91 100.00 1.54 12
7 M), LT 27.91 100.00 1.54 12
8 Rathem- NI, LT 27.91 91.67 1.31 12
9 B, M, HeT 27.91 91.67 1.31 12
10 WL TR A 25.58 90.91 1.30 11
11 MH-)NE, M, T 25.58 90.91 1.54 11
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Table 6 Rotational component matrix of high frequency traditional Chinese medicines

1 2 3 4 5 6 7 8 9 10 11
IR% 0.899 —0.147 -0.017 —0.053 0.090  —0.026 0.039 -0.118 —0.065 —0.029 —0.034
e 0.872 —0.008 -0.059 —0.108 0.091  —0.002 0.028  —0.098 0.135  —0.033 0.019
JN4ERE -0.010 0.828 0.026 —0.078 —0.113 0.118  —0.091 0.156  —0.029 0.121  —0.078
7 B -0.125 0.724 0.095  —0.127 0.155  —0.047 0.187 0269 —0.152 0.112 0.014
Mifd¥ 0497 0.578 0223  0.041  —0.085 0.049  -0.050 -0.281 —0.048 —0.277 0.061
MEE —0.179 0.462  —0.016 0265 —0.195 0.438  —0.087 0.010 0.152 0315  —0.005
EUE —0.148 0.141 0.838  —0.021  —0.036 0.048 0.038 0.067 —0.086 -0.063 —0.207
& 0.069 0.094 0.819 0.061 —0.335 0.158  —0.096 —0.077 —0.109  —0.009 0.188
A -0.128  —0.097 0.529  —0.079 0391 -0.110 -0476 —0.225 —0.007 0.129 0.137
FAR 0.355  —0.199 0.373 0.335 0.030  —0.347 0202 -0.136  —0.257 0.362 0.010
g —0.087 0.159  —0.029 0.802 0.039  —0.080 0.074  —0.092 —0.074 —0.182 0.139
e -0.113  -0.119 0.365 0.668 0.058 0.090 -0.278 0.181 0.049 0.137  —0.251
Bk —0.045 —0281 —0.104 0.580  —0.130 0.069 0.217 0.098 0.015 —0.050  0.048
thZR B 0.101  —0.034  -0.089 —0.127 0.840 0.034  —0.008 0.099 0.004  —0.001 0.144
LZiF 0111 0.099 0.087 -0291 -0.539 -0.073 -0.156 —0.012 —0.087 0227  —0.030
HRE -0.085  —0.209 0.112 0348  —0.477 0.352 0.047 -0.107 -0.100  —0.205 0211
HRT —-0.095 0.220 0.026 0.104  —0.123 0.674 0.122 0.108  —0.062 0.043  —0.249
B Hh 0.125 -0.262 0268  —0.185 0.283 0.606 —0.124  —0.060 —0.262 0.033 0.114
HE 0.068 0.061 0.046  —0.052 0.195 0.584 0.188 0.114 0.525  —0.003 0.204
A A% 0.046  —0.071  —0.027 0.092 0.047  —0.002 0.856 0.103 0.170 0.122 0.110
Heer  —0217 0.182  —0.080 0.119 0.064 0.227 0.018 0.748  —0.033 0.058 0.004
Y 0.039 0.210 0.014 —0.054  0.156  —0.041 0.210 0.730 0.061 -0.360  0.141
i -0.131  -0.124 0.075 -0.033 —0.133 -0.253 -0.15 0.535 0.128 0.288  —0.020
Hh#E -0.022 -0.180 —0.132  -0.109 —0.035 —0.126 0.107 0.001 0.876 0.060  —0.056
hzg 0.342 0.092  —0.152 0.309 0.397 0.093  —0.034  0.010 0.552  —0.046 —0.137
Ginei] -0.015 0200 —0.030 —0.175 —0.047 0.072 0.060  —0.061 0.042 0.868 0.021
e -0.163 0.040  —0.045 0.111 0.241 0.036 0.234 0.101  —0.049 0.015 0.826
BHET 0320 0230 —0.024 0.041 0.255 0.233 0417  -0.018 0.029 0.003  —0.618
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of traditional Chinese medicine
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XL R B ORAP VR s AWK EEDREFUR I, B A
FRBCATL T 25 207 2 K7 & WUz Redh b i A ik
SR L EE AAZEL BTN ORA\ZE.
T RE AL BT A R EC A #EE0S,

g% b R 2O ATLR R B R MR AR B RV,
DLREF 2 K b L e B BN 32 2R T K%,
HGEAETE N I RS DRE, LR .

33 EIMANMRAX S

WA RGN, T A RA AR T 2 ik
71 FA AR 5t ey (1) 2 0] o A B - B 221, LA
PIEMAR T HJE. 5. A RFICET (R
HEZ), AXSFHEYHEE R EEPAR, Bk, 1%
e, JERE BE, DHEAMILEER . ASREIEAE. B
AREBRAE I FE 73 A, A B (A 08y 2 R
HEEE. ZES, BAPoEE. praEEM, o
TUAGEMHCER R EREO/EHEA 1
(transcription factor AP-1, c-jun). Wnt 4 DAREETE 2~
R AR TR0, 22 T oRUE T BeAE RHE Y B 77
2R 221 R T, EECTDUREY (Rl
RATL), $eFh B, M, wRk3e H, 3,
B e, HARNERRS. FRHE. B4R
ZNRIETEEDIR, EEAW R ORI 20
Ky WS, wEIE. BUARSE. R UL RIEER
R0, B MEBCGRAEIETE, AR o - -1
PREIRIAHSC T RE, AIIG SR ) WA N, E
FEMZ ., WEIENK MR PR PrE by
LRV R T B AR AT RN S 227 AT AR
W ABEZ EHHTHEIH) Smad 4 mRNA Kik, FRHH
22X oy o 22 1 BT EOR ST RE B4 B IR AL
o MIRC = ANEHME Y T E AT 1) T AR A S,

HEIDIRL, &SP, s, 2R iRk
gy, BARETRE. brE. P, Wi,
R IR P eIl S5 FH 24, M AT 22 B S L 2 Bl 2
AREMEBER R, TRIP 90 ST RS, 22 1-Hy)
PR FIBRACHE R 0, AR AT DAVR T B L
Rz, BEEMSGEEIE. APPSR, 7R E R
& Bk WL BF -3- ¥ B B ( phosphatidylinositol-3-
hydroxykinase, PI3K) /Akt 5 i@ 225510
¥ (mitogen-activated protein kinase, MAPK)
EZABMBIERT Aktl. MR EA pS3 (tumor
antigen p53, TP53) %52/ ML IR YT O 1 L0,
LRI T IERHEY) A RAR, MR, R
¥, HH O MZ, fE AN L. AR
TEa e, FESHERME. AR, 2K,
B NI 1y, BTG NAR G ). IRy
OIMETIRE BGE MBAE R8BSR 28,
JERIETTERHEY N E TR ZE, FAE
M. OHZ, SERAE, EMAS, BT, b
ATARE T NIy, NATRAIME, HEAANE I
1T BRUETRRI IR, &I A T & 732K
TEIMLERZ, AR E AR EFA PR
BRI AR, ZHERER), PR ET TR
B, & EBEAPEL. MEfky . Pk, iE. Bt
il S 3 727 B (= SN Q11| =N 71 W1 | RANY 782 -5 S |
RPN REEIETER T, NS HIEE AR A
APRVAATZTEG 9P h RAEERINPER, AlReiE
REIT PIBK/AKY XEKHEFE S AT O3a( forkhead box
03a, FOXO3a). ¥AbAKF ¥ -B1 (transforming
growth factor-B1, TGF-B1) /Smads {5 5 iHE, i
PI3K. Akt mRNA X RIE R, T FOXO03a &
FRk, ERIATINEKE, SIS DIRER
YERIB2,

PA b 5 Rl P d v, R WA B A T
AEFEFER Y, EIRANEBOR . AMILTE L, 28
TR, IR 2 S5EEFEVIMECHE B T
A MR EEAHENAESRT, 500 R EE, P ik
H DR T PR B S A O E R AR D, B ORI
% HIEARAIEE, ROk 40 2 R 8L, HEFIASKEI)
SR ARARNG &

34 HHEMSH

IR HT IR, ANHZ b 21.88%, #hfL2Y

1 16.96%, #MNFIZ M 12.5%, #MZ A 10.49%, 3%
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MIAZZ Y 9.15%, LA, SeBi<mBi i,
Iz g ydZs, DAANE B RE b g A v i
Jik & 2 1, M- R 2 -1 AT - i ' A S
REZR ., ARNKIE K kSR =L FEEH T RS
RIUN L+ HERB AR X R 2500E2 55
A TATEME 2 AR RIS 2R 250, DAANE TR, B
AIEIAEIN, XWEFLF HAEWE R AL,
UM =R (CRETRREK) =: “HEH
FBE, HAMIEW.” &R0 B “ TS
t, "M . ” R CHa” “ART T
I, MHEEAA “@KtEs”, e, &
#. UM AER TRE AR S, HAhPlE-R
ZE-ME-E ARG, UESRNER, BB R,
MEZIkFRI LA A 25, UEEFE=: “H
NZZ5, RTBESZRE, BRI Bk,
FAEKKE AT, ISR gt /E R Sht,
A IRV AR H OF 7 B I REVE A A
BT IR, BE ORI A RS, MME
kiR, BE MG, H FRIN TR . (EEIRER
R P AT, TR RNECEZ, A
MR ” CGREAT) B “F=F B, S H T,
TEMAGEAT, WAGZAASZ " (- PERE
W) B “HEARE, Kk, Mk s o s
T, AR Eal, ORAEE, A FEAKR
.7 CMER-fa) #8: “HMUTESW, BRIEEZK,
2T M, MMtz Mz, 7REME, T2H
HIGR 7 AT FER A S G Lo AR USRS
ARG, AN RFL, SHURWE, SUMITEL,
LGS, FEMEN T RGIIREEREL, N K-
HEAR-ON S PR R, ST A
35 ZAYIRERIN KBRS

HRYE 25 AN 40 Hr, 15 6 P F 2594
fr: PRz PhiE-YIa. B4,
MHNE . MRl T B2 TEEE. Db
Hl, BAMLTE - vz 7 A 22 1R E AN IR
Yy, BHTE-YIE. - AR H-f Rl ek
BFR MY, 5 243- )= 47 S0E 25438 0Kk .

IR RS Ge Tt HHRIRET 28 AL 2y
AT, B 7 A ETT: (D IRE B
HAR; (2) RARE. FFZ. bz, 4, g,
HE; (3) ey, EFEE. 9 (4 bR,
IRAT S BT ART FH NFRE. MR
(53) Zuyi¥; (6 H[H. JIIE. BAT. Bz (7)

WL EEK. BEOR. B 51 METTDUg RS

WAE: 52 MTTUANE TR IR AR i

mAAE. U7 AMAE BRAENANE, v

TEGRBE—PU0AIE, il RAE LR S

3.6 HHERTFHH
Bl 73 A 5 R BREN 43 #r SRS A Bl 2 2l

240 gt i s, B airit i m e

() PR P B A O 22, JE e 4 R 1) A8 = DA RS 4 AN 4k

Bl o AT RS RR I RE W

ZMZ AL, W CF1 51K, CFR2 51IVE.CR 5

VI &, CF4 5 VII 25, CF8 5 Il FE KA, $82

NI LEAH ALk GE SR R I B AT SRS AN -7 A B 4 (1) R

Mo Hort CF1 AI#EVF 2 25 b 74k 3, anfeEsh s

BTN EE U “ =057 TR 2 IRE 2T LLTE

BB BRI CF2 fEiE 1z . KE R

BCATL A H 3 DU B RRE « AT S I, CF3 72 DY4037

ARG LG ECR ECAT DA LY I, CF4 75+ 4 KAMNZ

FAREZ . FRIRG PR ANE'E, CF8 Hézz+F

ANFAFE, ELEORFNSEWT AN 2k . o R b S

REZDAMEE . 28U TT 720k BT otk

AT FH R BRI

4 LEig
B BRI AR R R e, R

P2 TAE @2, Roeis B 26 R LA FR 41

B SR . AW TR T “ TR PR A R A

FEEEME” BdR e, Bt riE, R R AR

FARR M T EBAEL), IR TT BRI KIAZ O

250F, FZIRIETEALTT, N EIGIRH 2R S %, R

BT M AEAE SR BRI, A SCRRBIE 7T [ BT 40 R4

Kb eI 25, eI — it SLIR I

UE B 26 24 BR 27 43 IR, 25 I R T PE A

ZHIRAF RN A% A S A TT s R E
FlBAR ALY ERREAEA TR
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