5527 B4 5 FEXRAFFERE Vol. 27,No. 5
202143 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2021

£ 5 A58 5 AL ) e b 25 Bis i AL AR Y A 5 0

Ek, BT, Lk, EmAix, wEE, BAEHE, AR
(HHPEHRY, 20 730000)

[HZE]  WEVE UG R R 3550 259 2 — I TR 9T S2 U0 B0 5008 Sk B0 % IDE R L I Js 2 30098 4 22 b S 44
PO R BE R VE R, 2 X AL 7 A W R 461 5 B 1 N T 9 RS [ U i ™ T A 8 405 L 15 5 LR B AR G T
07 CEAR O R P B A 05 4 . s S A A R B IS S B R 2 M E R R S 5 g R 2
] FR S AR o T I DA (0 FH e R e U 1) 3 7 AR ot B A%V FH 32 B R PR, 7™ R e R T A A B R . B, SR
G IR YT T 2 B2 W 5 TR I A FH 24 5 BB BE B 0O BT S 0 R BT 1) . B TP R TR KR S 5 B I W, P s
ZYTEIR YT B IR 7 T W R B DR AT A I ML SR AR O TR S T T R A RO T R S 0 T A R R
28 R I R 20k AR R R R I AT 5 1R 4 S M SR, B [ I R e AT T A 12 S A X U 5 R AL AR A5 A
A AR 1 DL B rb 25 7 A LR 495 9 ML 2 A D T SR AT TR A0 (AR, HE b A 5 AR 5 3 S [R) R 25 1 B 405 00 i S LD h 2
MG B0 G I P e AR A 493 9 A 800 7 300 et B FH 245 7 =K L B TR LA 45 L AU Sy b 24 B 5 AU 55 7 247 0 18 00080 75 1 - 37 T %
I PR T 25 3 (A 4

[RgR] 2y s, piift; FEMERN; PRIEREAR

[FESFEE] R22;R242;R2-031;R285.5 [XEEFRIREE] A [XEHS] 1005-9903(2021)05-0233-10

[doi] 10.13422/j.cnki.syfjx.20202460

[FM4 MRk ]  https://kns.cnki.net/kems/detail/11.3495.R.20201015.1118.002.html

[(MEHMBE] 2020-10-15 12:00

Research Advance in Mechanism of Cisplatin Toxic Injury and Its Prevention and

Treatment by Traditional Chinese Medicine
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[ Abstract] Cisplatin, as one of the commonly used broad-spectrum anti-tumor drugs in clinical practice,
is used to treat testicular cancer, ovarian cancer, head and neck cancer, bladder cancer, lung cancer, cervical
cancer and other solid cancers. It has obvious curative effect but strong toxic and side effect, and is easy to cause
great damage to the body. The toxic reaction may involve serious toxic damages to different organs, and induce
nephrotoxicity, hepatotoxicity, ototoxicity, cardiotoxicity, neurotoxicity and other toxicity. Animal experiments
have shown that the toxic damage induced by cisplatin is the result of many factors in a time-and dose-dependent
manner. In the course of clinical use, the therapeutic dose of cisplatin is also greatly limited due to toxic damage,
which seriously affects the quality of life in patients. Therefore, it is the main research direction to find a suitable
treatment plan or to use drugs in combination with cisplatin to reduce toxicity and increase efficiency. With the
increasing clinical participation of traditional Chinese medicine(TCM ), TCM has shown its unique advantages
in treating diseases, and can effectively reduce the cisplatin chemotherapy-induced toxic reaction by improving
the oxidative stress state of the body, inhibiting normal apoptosis and inflammatory injury, activating
autophagy, regulating the abnormal expression of drug transporters, etc. In this paper, the mechanism of
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cisplatin-induced toxic damage to various organs and the mechanism of TCM in prevention and treatment of
cisplatin-induced toxic damage were summarized in detail, including the dose and mechanism of cisplatin-
induced toxic damage to different organs, the effective treatment dose, combined medication mode and
prevention and treatment mechanism of combined application of TCM and cisplatin, in order to provide a basis
for rational application and clinical medication of TCM combined with chemotherapy drugs such as cisplatin.
[Key words] traditional Chinese medicine; cisplatin;

prevention and control; toxic damage;

strengthening body resistance and eliminating pathogenic factors
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TNF-«, IL-18, IL-6 & 11 & & B i A+, 98 77 36 [
Caspase-3, 2 it % fR 25 1 il -8 (Caspase-8) , 3 it &
PR 45 M it -9 ( Caspase-9)mRNA (1) F 15 F ¥, H Bl
i ) 452405

1.3 HHGHLE CP Al RLaE i 6 5 s E 40 i | i
JIE Pt 22 7Y R I A8 S0 3 AN AT 3P 0 45 05 1T 51 R H
52, B PEHLE] S5 ROS A 5 48 Ak I 51 1) 4
JHL8 T, TNF-a 1755 1) 28 RE 103407 , 0 200 kL 1 s B2 245
Wi is kAW S W RIEMFE-EKRR., HZ
JRPOS G % B CP (7.5 mg- kg )il i A2 #F ROS Y K
e AR, T A T 4 R A T 2 4R Ak O 4 B Ak
it 0% M, 2 T O R E A AN MR TR IR . HLk L CP
W, G838 A3 S 5% 4 21 R TNF-a (1) mRNA 3R 35 7
i, Tl AR A R T IL-18, IL-6 & &, 5| a4
FEA Mo B B AR S5 & B CP (10 mol- L) il
uR 7oA U N (RS A NS i
Sirtuin-3(SIRT3) & ik , H-#l1 ] SIRT3 £ mRNA 7K -
123k, FEARZ RAMOCE H p62 A RIBF, THis
T AR SC TR 1 150 3- 1 /0% 7% LC3(LC3- 11 /LC3-
L) o454 B o o Lo ) ki 0 B CP B o 4
B P2 B (CTRI) AE R FRUBRE P 2875 Il 45 80 %
HEBAL YA F£E, FES S5HRXT CPAYHEE,
R 3ot B 3R 3K 5 X AL = A A o 28 R AR AR S R
J% P CP K He FBF 40 (0.5 mg-kg') 1y CTRI % 35 7 JF
1R AL X CP A B B 22 35, Hh B S 1 B A
Ji 481 73 ; MORE %' 92 5 % # CP (20 mg-kg') 5
CTR1 #1441 3 &% B2 41 (0.025 mg-kg ) S IAITHE B

EE CP R BB i o
1.4 DIESGHLEL  CP L JIF 5 05 76 6 N &b SC ik 42
FH D 2 AR (7SR IE S CP 7 R I R
AR ER Y, CPiE i i S ROS A2 i, 5
AL AL B IR T ROS 5 4 14 T s E — 5
TG0 LA AR 3wt 5 Bl R ) BB SR L0 UL 4 i
P B RAE N FREIFESFOMEAL R
XING 2090 5236 % M CP (3 mg-kg") i i % 5 ROS
Az, B A O JUE 4 2148 e T RR O SR AR W i (GSHD)
SOD K-, %O I = AR 4B 5 A o P 457 5
R SC 5 & B CP(2 mg- L") BE FF R LC3-I1 1Y 35 7K
- BEAR p62 ek AKCF 75 50 WLAE A [ W T Ak ik
BE L GlE LY TS . EL-HAWWARY 2554 52 16
KL CP(2 mg-kg' )il 1d BTG TNF-u, 1624 DU 475 R 9t
B, IL-18 F B I 40 A s Ak 2R 1 1 336, T & i v 2L
iz Mt 2 (LDH ) A1 ILER W (CKO) & &, 5| 20 k2
LR FU LSS 1 5%, T 5 CP O EH 5
1.5 MZBGHLE  CPXIMZ RGN B %
B A A ] IR i 22 g A 7 LA 0 2 CP Gl i g | Ak
HLAA R 3k 4 Ak 35 3 HIL IR HR 3 480 T 483 407 L 2R O it
IINE N U C SN=  AY N)
ABDELSAMEEA %55 % 1 CP(2 mg-kg' ) b7
JG MR GSH & & B AIC, N — % (MDA) , TNF-a &
Caspase-3 % & Fb 5 , U5 5 #lt 28 45 4 113 90 2 40 R0 W
S4B b E B M B R AR AR, OF 51 R AR T
AL CRAEIG AT TS . CHIOU 4552 86 % Bi
CP(2.3 mg-kg" )il 1 i75 5 40 g i RN b 44 5 il 3
TE B, 15 75 28 b A 55 Fia 57 R e, 2ok A 8 T I T
4 /L, DT 7™ A i 2 4 45
1.6 HAlh  CP T4 5l & Go 5 405 40 45 O 3L 7 5
(POF) , A5 Ji 240 it o A W 715 5 T v B 52 AU 28 3R
B, HA 0 5 CP Bl R B HL A B AR I R
NS5 . AZAB %Y S & B CP(3 mg-kg') 5l
E AL GSH & K, MDA 7K T, B0 E 811
ARG . REFWHEHE LW ENEL L T CP
(0.50~1.00 mg-kg ") Al 5] & DNA i 77 LK 5848 e
R W 2O B s e 40 . CPBR kit sk ik B
A5 A AR AT 25 W0 AH LAY BE B R VR . S8
5 e A5 o X BRI 5 % B CP ST (15 mg-m?)
JIT S0 B B0 5 A e H BB % B B P1(GSTPL) 3k
R Z 20 B A MM, H GSTP1 313G %5 3 [F 4
A 2 TS S R

AR 5 | A ATL A4S I 215 17 458 493 WL DL 3% 1

- 235 -



5527 B4 5 W) FEXEAFIFERE Vol. 27,No. 5
202143 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2021

F1 IREAFE S HUE R R RE RS 8 15R 5 L5

Table 1 Mechanism of toxic injury induced by cisplatin in different organs of body
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LAl 5 e, 75 8 ROS 7 7R P 1 K i & L, b i 8
4RI T
- 20 mg-kg',1d o 5§ ROS = A, iiE— 5 1% NF-«B & TNF-a, 38 [16]
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L5 pase-3 K-, {15 il 28 2F 2 B0 25 5 0 0T 584, B b
P 2R P Ak R, BRSSO B 45 RN 4 i
T

- 23mg-kg',iELLSd E A AN TR B AR AR LR [42]
B R T, SRR AR T I (9 B L B CP b

Z Wil
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T2 AT R IE AL R T RE L A 2 A
Iy iR MR A 7 R CP S ML R R
WROPR S A0 I F A A R T A AL A 5 RE 4 A
TR A M R R T 2 S R A R R A R IR
WK A LR IE & A= BT AR, B2 = LAK G0 58 A AL
RSB 16 CP AT AL JIE 25 i 45405 76 FH
2.1 MCEHUARAN R hef A Ak E
B A b3 AR e LR G 0 25 BEAE L 0D A
HY 56 A LR BE BT AU AR B, A ek R A I
IR PRSI . ZHANG 46 o ZE 22 5 d 18 5
H 4 (ip) CP(3 mg-kg™) &7 /N R A3 B8, H 35 A
T JE 3 (ig) 75 WK b 3 I , &5 SR 3% B 7S ok b 2 AL
Rl (3.6, 1.2 g-kg!) 2 BE FEAR 1L MDA &
e, Th e e A ) B fE i (T-SOD) , GSH-Px &
CAT #1038 A0 R R S, % CP T 803t 1% 85 1%
AR B 4005 B AT DR AP AR D . X A 481 5E it ip CP
(10 mg-kg™") # 37 K BUE #0105 880, HL 1 BT )5 3
Frokig L i G (B8 NS B U 4l
DI S Al Rl B s SN (I S @ [
SmL-kg") ¥ RE i 2 5 CP 5l AY K LML 75 SOD,
GSH-Px By I PEREAR , A 8 B AR MDA & i, (40 5
Ik fo 3% CP 401 o A% e 5% IR - (Nrf2) 4 S X B ML A&
S N I S I A R Y PR 2 0 00 N2
T I A B T b A Akl R 3R Gk o AL IR AU Ak
NSRS . ADEOYE 285l i Wi JG ig 570 Y% £ %
M-3R Y, B S ip CP(10 mg-kg™) & 7 K BB 4
BEOAL 25 R O g0 E £ BT R B (200,
400 mg-kg') ¥ HE WIS Nrf2 8 (1 # kBt A1k
fifg & &, B AR CP 5] & M )R 2 & (BUN) , 1fi L &
(SCr) & B THE , Mot B /N BRAS M A48 1 40 it V= i
% CP B it £ . MICHEL %' i T ip CP
(7 mg-kg™") HE7 KRB R BT H 3 BHT S
B ip I E g 25 R I E B (100 mL-kg' ) IR YT
A0SR AR o TR Nrf2 ik, THE CP B 1R 1Y I
I 2T 2 4 A i (HO-1) , it 0 Ak 18 I il (NQO 1) i i
=R (ATP) & & B AIK, 238 CP 51 1 B Ik 1k
NS
2.2 P IEE A TS 2k U i 5] i ALK
20 AR T AN R PR R AR N TR M IR AR K R ) i
e, A0 AR G U8 T3 B D JE T A, B0 CP
DAL 6 9 1 A 0 SR A . B A i T
Jeig X WM E B JG ip CP(20 mg-kg™") H 57 B 45 1
55 R 3 & U ERE (600, 1200 mg-kg!) B BEA

% B i CP 5] A BUN, SCr /K °F 7 & , Wi 20
Caspase-3 ik, NIk 35 CP /N BV D RE s 22, 411 16l
(= AN = L T - 2 = o = Y LTI 7 T
FE A SE i B RSB 45 T CP(100 mg L) i S A
J& B HEK-293 40 Jifg 40 Ak 45 7 , 245 SR 3R W1 0 9% i
i ) HE (100, 50, 25 mg- L) ¥ fE 52w 40
SOD, CAT Il GSH-Px [ i ¥ , B fit ROS & 4t , Jai />
20 A 98 T, DA 98 48 4% . MICHEL 45150 56 &
B, 15 5 o TH R CP 51 (1) B bk B 41 i 9 -2 ( Bel-
2) FEIRFEAG , 4] Bax, Caspase-3 #& ik , ok 3% 40 it 4
TR B B .

2.3 MEIAUARIES Y 2558 5 BUE NF-«B
B R B 3R GR L B CP A 3 ALK R E i
i . MICHEL %'/ 52 85 & 81, 1] 55 W 38 & 4i¢ 3#F NF-
kB 1% 1k, 9 2> CP 5] 2 i) COX-2,iNOS, TNF-a }
IL-18 B 55 S 38 i, 3 5 Jxk 4201 0y i R 1 3 40 0% Ak A2
A -y (PPAR-y) 1Y 3 35 A 17 BEL 18T 1L 7 Toll # 52 {4 4
(TLRA4 )38 [ 410 i) T U 28 A A 0T A9 T8 L, ol 382 A% A 451
f5i . EL-HAWWARY %5 5@ i % %2 7 d ip CP
(2 mg-kg" )i 5 K B A0 WEB 43, HL 76 15 AR fe
Yigr 25, 45 F 20 A2 (500 mg-kg™) il i AR
CP 511 TNF-ar, {64 U % IR 200K , IL-16 Fil . g 44
J ¥ A A 1 1R IA T BEAIR LDH A CK % &, el
O 20 280 2% R 5 A, 1 8 o e 0 ) 2 1 pS3 &
ikl 3 T 4 A A SR A CP ot R 5

2.4 BRI A WE b2 a5 S R 40 i B
e P 240 ML BE T L R A v R R CP A
I3 5% HLUR XE CP Y i 25 M . LIANG % 1 ip
CP(5mg-kg")iFEF CPHERM . MES T - LEE
BIT AR R = £ A BT (31.35 mg-kg!) il 1d 1
SRAR 55 H 7 - 1o/l 9 7 E1B19kDa %5 & 8 1 3/
% #H 56 2 11 (HIF-1a/BNIP3/Beclin-1) 15 5 i #% ,
e 0 £ R R 1 W8 CP i S A KRB 845 . SUN
SEUO3E gk g S R SRR RS A /N BRUBE A DL CP 5T
BUUCEP AN (CP S5 mgkg; T H ML &K
60 mg-kg') , 45 KRB G H 2538 n LC3- 11, p53,
198 T8 b 40 B S5 5 8 49 B (p-ERK1/2) I 3k, F&
Il R b Ake 40 B IA) 5T 1 Bz 7 46 I (c-Met) , il
I c-Met/Akt {5 538 B 1Y 5 CP 5 3 19 F Wi S p
A A I B AR CP XS far R /N BRORY A MR R A
YUWEN %05 33 g 57 /N Ut A5 780, L CP 5 2800
FE B BE A H 25 (CP 0.75 mg-kg'; 5F 0 3% N fiE
20 mg-kg') , 45 R I A FH 25000 UE M OC R B
1248 3(LC3FR 1) S A W AH SC JE I -5 (AtgS ) ik,

- 237 -



5527 B4 5 W) FEXEAFIFERE Vol. 27,No. 5
202143 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2021

FEAR LC3B- T ) LC3B- 1T /19 3% 4k 3, 3 hn 36 i —
B R -2 M 5% 5 Tl (PARP) 73 24, 104 410 A 1 Wiz, DA T
HE 5 CP A1 3 09 40 9 08 T, 0 T ek A R 4 2L b
INE A

2.5 MWW IBEAMN R RE CPEKRNM
A KA S 2555 05 (R % R T 4y L dE ik AR A
Eeis Rk T IR AN HERG G5 R R IR PR IR AL U
i, HE I 00 CP 05, A1 88038 % ILIR X CP i i 24
PE .l S8 5 ip CP(20 mg-kg™) B B W R
R, H3s B SR Y ig B AP ORL (KB S AR
X BLSE AR AL A D) 45 R R B AT UK
(1 g-kg")am it b8/ BUE 20 20 Nref2 3 % 2 MRP2,
MATE1 & H &b, B KB 412040 & &, il By 36 CP

®2 PEHXIRLABGERRERE

B, B2 m Wl ip CP(20 mg- kg ) HE ST Eh )
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Table 2 Effect and mechanism of traditional Chinese medicines on cisplatin-induced toxicity
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