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Abstract: In recent years, with the steady development of Chinese pharmaceutical industry, traditional Chinese medicine (TCM) as
complementary and alternative medicine preparations has won recognition and trust around the world. However, with the extensive
application and in-depth research of TCM, the nephrotoxicity of TCM has attracted wide attention of scholars at home and abroad. In
order to ensure the safety of clinical application of TCM, it is necessary to further study and summarize the nephrotoxic components
in TCM and their toxic mechanisms. Based on the review of the literatures related to the nephrotoxicity of TCM in the past 30 years,
the nephrotoxic components in TCM and their toxic mechanisms are summarized and analyzed, in order to provide ideas for the further
study of nephrotoxicity of TCM and provide reference for the safe and reasonable application of TCM.

Key words: traditional Chinese medicine; nephrotoxicity; toxic components; toxic mechanisms; safe and rational drug use

EEER, AR E PPN _E S HAlURF T
R AEHAR RN FE R AR SRR T A ] o
SERVEAL, R, b2 e i AW H s R H . i
Trgg et EARA L, BT BH . K.
KA AR rh 24 S B b 25 25 YR PR R 4 O A 124
W%, JUHARNRAI T ZiE SRR S B2, FRE
eI R RIS E 22—, AR B AR
PRI IR ER . HEM R R AT RE A R

Igis HEA: 2023-06-08

JECL, BT EILAESE . FEEER. BIERE
BR. AU RS S5 , SEORE Y KA
TR /N1 R pe = A T = 1 L P = 113 )
TR BG B A R B 25 ) S AR P A N
WA, HETARA B NVE D, AR BRI R ER
B RGO, B AAEINE, 254 & HAR
WP i OB IR A0, 3 20 4D 60 AR
i, HE 22 A S0 LU B 2235 Vanherweghem

EEWE: ERARBHEEETIIE (82260681); 5 25T & [F 5 7 k& TR I b PR R BITIH  (MDK2023046)
EZEINY: BALE (1985—), 55, M, AR, MFEZANFERSHI. E-mail: yangliguo5366@163.com



F8 B 2023F 128 $54% B238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23 - 7935 -

H A %3 Tanaka 25101,
FK [

S, VRIS 3 Pena 550,
1EE 223 Stengel S5, Yi[E2%3% Lord S5121,
% Meyer Z515), f8[H 2% Krumme 5504, 5 [E %%
H Lee SIS, BURHE A3 Chau 510, F 0 [H
¥ Michl 817106 JEHRIE 1 v 25 B BUR S 25 1
i, gl 7t A [ 24 i s B R ) 2l
Il PR B A2 JAH SR 2238 1 )02 R o ASCAEE [T 30
S [ N A1 DL 2 B A 5 ST R R A XTEP
25'G BV R B BN AT T B 550 Hrs
W25 BRI TSR AL 7\343—275}%%/:?
N RS
1 BEESSURNEINRENSERES
1.1 S 545EZE (aristolochic acids)
LR IR AR SRR &, F &
FET YRR L F B, iR 2 E
BRI T BAZ O B 08 5 AR BRI LT 1)
RS DY (Y04 Aristolochia debilis Sieb. et
Zuce TR . HARE (IR TT D,
FALEE (YT L), okl (RItS

T

B 2\ 4. fangchi Y. C. Wuex L. D. Chou et S. M. Hwang
TR T8 X (4B Y48 A. mollissima Hance
TR Kb (WY)1RHADIE A. cinnabarina C.
Y. Cheng et J. L. Wu WJTFJRHUED) 4 [Jbd¢
Asarum heterotropoides Fr. Schmidt var. mandshuricum
(Maxim.) Kitag. [ FARHUHIARZE ] 190, T S fdiy
AT 43 9 AR TR . b SR N RN 4,5- B SEfT
FhEE 3 KK, R HATCKIN 70 KA FHARTRIA,
H 11100 AL S8 NBIRAGGYIAT 30 R 4,5-
TERIERTANESRAL SR, D S RHE A R L
()55 SRR IS Loy FEA YRR I T EARTIR 11,
TR TR 1lay T Y04RHR TVa. TSRk IR 1. o
PeNMEZ 1155 (B D, Hrh D giemg 1. 5 HRmR 11
L SRR BRI 1A 0o AR B I B A P 23250 T
BelR T MR R TR, BRI A B 5 B I
BUHAEESEUINRR, W 1RSSR 1 57
ML BT #3i214& (organic anion transporters, OATS)
SEE LT, M 8-FAAEEA 10-AH 2 1 FuiR 1

U RFEFVER SCHEEL ], AR HIE Ej%[}\#%,

Y04 A. manshuriensis Kom. T2 T Bid HR A T PR 2627)
O 0 OJ\
<O ‘ ~N OH 0 OH <O | N OH
o = NO, <O NO, o) = NO,
< g J
* () o
7 >0CH, HO™
I SR TRT I S R LRI
/O ‘ - °
< NOZ oA NH <
X
\
HO OCHjs 7 LOCH3 U
Ly RIvVa g T I g B REIT

1 FEDRBERRE

ER AL F

Fig. 1 Structures of main aristolochic acids
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Fig. 2 Toxic mechanisms of aristolochic acids
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Fig. 3 Structures of representative alkaloids with nephrotoxicity
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Table 2 Representative nephrotoxic alkaloids and their nephrotoxic manifestations and mechanisms
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3.1 FIEEE (alisol)  24-ZFEFRTEEE A F123-4
T PEVS BT B A2 TS BHERYS IR A R 05 15 Alisma
orientale (Sam.) Juzep. H 7 2515 2 (¥ i il e AL = i

KHIy, RFEEPREERS, HARMK. W57
Jig~ AR B T AR e SR 3], Wang S804 5T
RO, 24- L FEPEIEEE A R 23- TR TS EE B fefis 5
F e m HK-2 40 B 251 A b5 50 ) mRNA
B FRIAAKE, ] HK-2 41/ PI3K/AkmTOR {5
S, HRgET, dmreAe s 5ok,
AR HEAE1SIR ] LLC-PK1 ZH %Y, F] FDA %)%
FRICA MTT 2 Fp 777008 5 vh B BV Ry,
JRIB o A S NI I C BB EE O A 16,23-34
APRISEE B. G, Bk 5 R GGG A = w2 o
BInTRen] RS w0, TEPRYS R HL) 771 o 42 ) A
PRISEH v 75 2 H i R

3.1.2 FEREEEFH (esculentoside A) R fili 2 H
A& M Bt sk e Bl JE AR 4 RS Bl Phytolacca acinosa
Roxb. 1173 B33 (1) =ik B H sy, ki E
By, BARR. iR, PLRSER, RN Rk
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Fig. 4 Structures of representative terpenoids with nephrotoxicity
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SRy (g, GH. AT WA
() B PEAE A
3.2.1  FENEE (andrographolide) % 0a3% P i
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paniculate (Burm. f.) Nees 7145 2515 21 1 i PN BE 2K
By, R OER I EEA Ry, BHATE. Bt
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Al H] HK-2 Z0H03G5E, A s, FRIC
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DAL P SR 9 Je B 5 5 AR R R . S Ab
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FRERA S # I, AN ZSS T HE RS &S

PEUOT, 2800 52 A RS 2454 (1) B B3 O M ) 2 LR
TR A PR R FH 1) 2 22 [t
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Ty T 5 a7 W o o R R 07 N S SR 25V
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P02, Carpenedo Z5 1 SHRIE | ARE R KRS 5
P, RIAARE T EOR R N KA, I
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323 & B (diosbulbinB)  ¥HE B £NE
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BN oG N BRI sy, R
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BARBMEMN, FEAOFEEE. Mg sgEnos10m,

TR FLR I, B B b A B8t Ma &7
TR, #AE B AN HEK-293 4t 2k Ak
FNGH M AZ I S R AR, R E s R BRI 2 2 B
2RI R I E B AT EUK RS /NE R .

3.2.4 EHAMWPE (triptolide) AR E M
B RHE A EIEEDE AW Tripterygium wilfordii
Hook. £.91 77 B3 43 21K w5 N BRI o, =28 ATk

PRI BBy, BRATR . DU K el 55
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Bk OAEERE. EAERME. VRS, AL
A ENUR ARG . LR BR . AR ) RE R
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Ry, BAPUL. PUREE. DUWE. B
LAPEM . Mo 8 SRR ISR, IR

RN AR T RN TR 7 BAAIEE . KA R
SNAMI, S B VA R

Wa ¥ (geniposide) & M 76 ERHE T & EYIHE
¥ Gardenia jasminoides Ellis /145 5545 2] (1) P8 i ik
Ry, Rfe T EE s, BARHFE,
FEips . Prshlicosremif., JrmarsEiEl, gk
RN H BAHE R f e 2, £ 0BIT
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ANRIREFERRI, B I A o] Rk R iR, RS
E R W BV BUE H, (B K& ROE4E R
Pt HEA S M. Li EMg—Ba R,
K igHeFH ), MBENIIEFAIREZIG N, &L
YA B AL JF A A e H IR PR AR, FLAIT 7T %
P ARE I B8 E KTy, R AR i A e T A
B,

gk, BEFE

BRSSO B2 Bt
GAERNER IS BEAT A 45 3

S, IR 3,

#3 KRUEESHMUIELNS REBESERIFNE

Table 3 Representative nephrotoxic terpenoids and their nephrotoxic manifestations and mechanisms
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Fig.5 Structures of representative meroterpene, anthraquinones, coumarins and other components with nephrotoxicity
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4.2.1 PFZEKHE (aloe-emodin) KR 2
MR B 245 K3 Rheum officinale Baill.
H @AY EML Polygonum cuspidatum Sieb. et Zucc.
BER A EBEYER R L Aloe barbadensis
Miller\ & RHAJE I V5 Cassia angustifolia



- 7944 «

¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

Vahl FEiH- B C. obtusifolia L.AETEY)+ 43 B3 45 2
PR, R, AL A2, BB, -
i sy, BAPUME. PUE. ik,
PUB . PUAFAE AR ORI U200, 2R Z a2l
T FE R I P 25 R 3 2 0] /)N BB st o B Sl 452473
RIUNMENE . JREE. NS =& AE A
A A Tl e AT, R B ML A D S BT
AT AR A 4EfEEE . Zhu SE022RF MTT i
5. Hoechst et FE 5 HMIESE Tk, KILZE
KB 2 RE I8 1 i N o I S0 - 3 4T ) HK-
2 MRS TE IS ST
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PRl FERLZR T AR IS AN B e B SR A Oy
SR RISy, BAPURTE PUE . ik,
PUETRBLAS « PUREIRE i), RS2
PR BAE U2, e i 28 S 24000 50 % I K 3 3R K
KAFNELG AN Gk — e wtE, RICAE /D
B LA N E R R EE R, A
TR EL A A /N 3 AR B A, HEW B AL S A A
LR S IS, BET BRI T Cao S5125)
WEFCRIE, KRN HK-2 40 ) & A SR it
B (A0 9 mT 2 O B B AR AR ) V-
L BE-B-D-A8 B R BT 5305 70 1-1 BK-F, HLEE
PERR LS K3 2 1552 B IR A G
423 K¥HIR (rhein)  KEFRZMNAH K, B
Boy PERLZR P Bt IS Al e B SR AE Y 23 S
P[RR RISy, HAPIR. Prate. HuE.
UGS 2 P2 3RAE 020, PR FLEED2IRIE ST R B,
KRB R KA R B 25 24 2 060/ BB 77 2 — 8 B
P, RICNE NEEEHIEAEE., B/NRMNE
B 5T B0 M 7R ML B /INVE b R 20 i A B 2
AR N A, BRI AT R NP R R G R
i RIS A, ATH R T
43 BERE

T DRI NG 0] B Rl I AR e A
SRR K TE B N B, FEASBERZ 2R B o-nE g i
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T2 TR RHE e R . BEE B S,
M. Mg, JEE, A EBAFAETIAEY (s
M w . BENEE) b, RN TEZ. ik
it T v T B R A28, R A
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2P T B B RO . (H RN R IR 3R AR

S EARENEYE, RN EEHE R ZE R
AR 22 0128, HRARIE, 5 A T RIS R
iR IEE RN it 25 P450 BEEHIHIER, &9
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AEARUNE AL, AR RS L ORI R AR ANME AT 5 48
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MEAPEEM R T, #im- A — Ry FEEIER,
BFEERE DR hEEE . B R EAE2L, BR
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[)'E 8. Shokoohinia 32 g Tl /KRN
PEREMEANAS B PSS, RIVINE ig IR T %5
I35 VAR 22 8 T 5, A 2303 B 00T 70 B s g R
TP BB I, BARR NS B 40 7R L
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Diels. IS¢ J@AEYI M IS Glehnia littoralis Fr.
Schmidtex Miq. J&i& B IETE Notopterygium
incisum Ting ex H. T. Chang F 0 BEE 2| HFEEZRRE
By, BABUMIE . P, PiR. Pii. BUE.
Pk I 55 22 P2 BRAE R U3 3 4 SR At 7L B RRCT
HHEBA 2S5 . Wang S5B3RS 1 RRETHH
N/ INERE A LS TR Is AR s e, R IR T
RO/ REIE OCT A OAT f#Rik, il T4k
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YRR T SO R, BRI 2 IR IE T
WA ) 5RO H R A LS BAEE A iR S
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O FEREPESN, B EH SR .
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Oy FERGE . PR % A 2 M2 AR ST, AT
PN o CofE B s A RO, (R B [A) B R)
B SIS RAS R E, EE RGO A
Bk, RER AT TR T R DAL
FRRCONF B E R E 4, BB S . o
FR SIS 78 R BT N B PT6 KRRV /BRI
R AR, RPN NER. B NE LA FIREE
(PIREER RS, AN BNERE FE 245, BERSFEAR M.
[F) 53 78 M55 o AR a5 13— B0 9T 1 e d itk 5
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BRI NATHNEEF o SR, (HhEZ548) 2020 4
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B, DUSRUE R 0 R I R S 1) 22 A PR A 35k
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75 525 BB AN 22 LA o B 1% A7 AE
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JE NANHRTE . SRR, WRELE. L A RS
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gl S e, RIWAKEEEE, i
LB FREET e, BEREs SV A B S A
BE 2B NEIRIE . Li SO0 i A4 py Ab S5 i —



* 7946

¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

BT T G RAE R B AEREE, A IR X
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gi b, R EAA R SRR A B, A ER
Ry LR, FTREERNEERANE RIS DAL
70~ AREXT RANBE R IR BEAT 245, WK 4.

x4 KFRUEESSHRIE. BB, SERMEMENS RESFERIE

Table 4 Representative meroterpene, anthraquinones, coumarins and other components with nephrotoxicity and their

nephrotoxic manifestations and mechanisms
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