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Abstract: Chronic nephrotoxicity caused by long-term use of cyclosporine A limits its clinical application. The pathogenesis of chronic
nephrotoxicity of cyclosporin A involves endoplasmic reticulum and oxidative stress, inflammatory reaction, autophagy, apoptosis,
renin-angiotensin system, etc. The pathogenesis of traditional Chinese medicine (TCM) is based on gi deficiency, and pathological
excess pathogens such as dampness, heat, turbid toxins, and blood stasis. The traditional treatment method of modern western medicine
is difficult to effectively inhibit its progress, and the prevention and treatment of cyclosporin A chronic nephrotoxicity by TCM have
outstanding advantages. The therapeutic principle is replenishing ¢i, invigorating blood, and discharging, multiple targets inhibiting
inflammation, apoptosis, autophagy, antioxidant, improving hemodynamics and so on. The author reviews the research progress of
TCM treatment of chronic nephrotoxicity of cyclosporin A under the guidance of replenishing gi and activating blood and combine
with western medicine pathology and related pathways, discuss the etiology and pathogenesis of different pathological stages and the
ideas and methods of integrated Chinese and western medicine, in order to better play the advantages of integrated Chinese and western
medicine, which provide a theoretical basis for the safe and effective application of cyclosporin A in clinical application.
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IR A 2 — MRk 2 I &9, 84S
VBEER ISR, T T R AR, B
TP FMIE N PR 22 F TP #% pe ke S S K
BITHEIR TR B ZR A AE . BT R % A & Rtk
Py, HIjRenE. FEEtEE . IHRT R ER. B
FIEZMAR KN, UEHEEEAE, REFEH
ZARMBE R RAE, MEEEETE, &R
AR A FZ R . H AR R A
& 1t B B BTE T BB AR, 2 DU A 1
R A M2 ST I B br &, R
ST IT RGN ENT . PERATEIT IR A BIEE
PERAZHA. ZHHIEERBIS . AT
AR 253 M LR B, T 456 PR 2R BER,
PRUTAS [F]93 BEE T BEA L 2R A T8 1 B 8 1 O B AL
KR BTa AR A VR R R R 5 U7,
R FHA RN PTE g, HaEH A, A
MHAPEI IR A BT, AMAEER A 8.
A R I R R FH PR A ER R
1 DREEZXNFHEE A EHESHMAMREE
Bri&

1.1 ZfRHH

W AMB IS B 2 RAFEIRIK A Z 1 4R LA
by FEAERTEANE . B/NERRNE LSS,
LT E DIReA 4. AR s 44t hahlik
P A5 A B /N ERBE AL AL, HE DA R, FLEAR IR
FEVRIT O HORWINLEIE 2%, HAMAKNZ 5W )R
WIREAL RIS JORE RN . B AT F&-
ME'E5K &K &5t (renin-angiotensin system, RAS)
FHK. IR AEHTE/NE, v ghn 8-
FE2- M 2 (8-hydroxy-2'-deoxyguanosine, 8-
OHDG) FEUEAA N, 18 id 1 Fik G Rk i
BEAE S A/ AT RS 78, BuE R A&
R IR 5 HBF-12 (cystein-asparate protease-12, Caspase-
12). A=K A0 DNA $if52EK 153 FI Caspase-3 {iE
BN R S NE TS, 8 0 ) A A
fh 225 F2 A F (brain-derived neurotrophic factor,
BDNF) &1k FHUE/NE Rk 4 DhRepafgl), @i fie
I Toll FE5Z4K 4 (Toll like receptor 4, TLR4) €&
15 B c-Jun 28 5 AR Ui I ( c-Jun N-terminal kinase,
JNKD /c-Jun. Janus 3/ 2 (Janus kinase 2, JAK2) /
5T G S S R T 3 (signal transducer and
activator of transcription 3, STAT3). WIEE T KEE 1a
(inositol requiring enzyme 1o, IREla) A% A -F-«xB

(nuclear factor-xB, NF-xB) {5 5, /T RAEX
WO, 3 AT S B A AR K BT B1 (transforming
TGF-1 ) / & 4 Ml /i & -2
(interleukin-2, IL-2) /A& HE-2 (cyclooxygenase-2,
COX-2) UL, 55 10 5 Jet A [F) Y R R - 7K /)
% [ (phosphatase and tensin homolog deleted on
chromosome ten, PTEN) /&£ H## B (protein kinase
B, Akt) Bl 30 2225 F 0 (mitogen-
activated protein kinases, MAPK) V& 518 155 5 /)N
EHEAIIE LT 4EA . IR A AR T B /NERA]
005 B Nk g I R 4 R BT N EREEAL . R A
A dE g 2 3 MAPK/ 20 i Ah I T S R
(extracellular regulated protein kinase, ERK). i 2
AN KL R SR VR B A Ik g OIS ) R Ak L O
Caspase 15T 5 /NEK F B2 A S840 L3 S 0 T2 1001,
I A4 L BUE 44 Ccluster of differentiation
44, CD44) Fik i A pty, FH a8ty RNA-
21 (microRNA-21, miR-21) Nl miR-15 Fik,
1 MAPK. T AEME/VLEE 3-%F (phosphatidylinositol-
3-kinase, PI3K) /Akt. Wnt %55 5l B4 475 /N kA
B Al IR A VR TE I LI 3 A
EETAR D e PR I0 R I Hi45. R R A AliEd
it RAS-E [F] i b A — S84 205 i et A B AR A
[A-F (vascular endothelial growth factor, VEGF) [13],
WEER . AR SR ARSI e &7
ki, AU MERT, MRE) SR .
1.2 EN5ETT

MiHEAAER A REL &R ENIFME A AR
SV E TR bR . EAFBH PR A Bze
I 2 B2 SE B AN [ 7E BN B R 2R S AE A 3R A Ui
25 FE >200 ng/mL A 5 & EEPEDS), 7E AR R AG
PEZT ML AR K A 29K B <200 ng/mL IR Z <
400 ng/mL B B0 A R A BRI, I AR R ER G|
o BRI BORH I i i — B IR AL 2 T
RIS G5 . B8 E (osteopontin,
OPND T AT HU Al 38 A 12 PR B 2107, gh4t,
AR A AN EET g0 P450
(cytochrome P450, CYP450) ZKj%k' CYP3A4 Al
CYP3AS BeARHT, ad I I R PR 2 A5 1t vT A 2L
TR PR A LT RIS, HETERIRIT IR A
1@ IE S VR EEA S PUA . RAS #57).
COX-2 M7 HUEALFA . HEEE A 77 A A
P . S E A FE BT A8 b~ By 7 - AT

growth factor-B1 ,
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PN R 2 BT TETESE AR 1 (dual
oxidase 1, DUOX1) f DUOX2 E&%?""HJIHHKJILKjJﬁ
RNESEAMIBL, FFAAIER A BRI, JE
AL RE G RS B R AER K AT ) P-
P 9 (P-glycoprotein, P-gp) MW &4 k.
IR A L2459 B AR IG I B B 12021 RAS i‘fl]
HillF0T N TGF-B+ A LA F--a. (tumor necrosis
factor-o, TNF-a). IL-6. IL-12 i SR —ANHEA
Bl C(inductible nitric oxide synthase, iNOS), i
Klotho. 2=z A KT, HEEMHEER A 5lER
BT R sh 1157 280l A0E 2 B 1Al i A 402223, itk
gh, COX-2 il 77 Z& ok & An w41 i) TGF-B1/IL-2/
COX-2/N = ARIH I ZR A S B IEFAS R 52,
PUEAATTan4EE 3R D KM% 2AMD A1 2MD w] H1
RN IKRIFER . 5F B A4 dtm —E s
[E IR A EEEPERY,  FERERRTSR 2- M4
W% (2-deoxy-D-glucose, 2-DG) A i@ L HMHIE
PEARR IR A 155 1A 2, (R 204 i Ak

B nE L i B bk A& -2 (B-cell lymphoma-
2, Bel-2) HJZRiL. ] Bel-2 A% X A (Bel-2
associated X protein, Bax) FIAEHIER A1 (fatty acid
synthase, Fas) 3K, EMEER A GIEKEH
S T220), — S B AT Ras [FVE SR 51
A (Ras homolog gene family member A, RhoA) /Rho
FH 2K ( Rho-associated coiled-coil containing
kinase, ROCKD, BLF4E(LI). TGF-B Hifk. %ﬁé/’%b
FEFNEW AT —E R PRI IR A FEEER

Zi b, HEMbZZR T s A '%‘%ﬁﬁ’]mﬁ?u
W R BEE MRAN 5 AR, T R
JESETTIH, (3R 1), (BARAEME SRR A 8
BRI, 2 T SO e Al e A0 T &
PRI, FHRAABEEEER A BRIk 22 TP
iz A BRI EE,
2 FEXNTEE A EESSHIAMRKEREE
2.1 HEFRERN

IR A MBI IR R - EER I N MIR . &

*1 UEHETBR AEBHEESEPOERES

Table 1 Targets of chemical medicine in chronic nephrotoxicity of cyclosporin A

St/ pEs TEFZE R (FEE SCHik

BB S B IR Eh f2 . JOE S B AR, BRI R A MR I L R BNIR. COX. DUOXI. 19-21
DUOX2. P-gp
RAS i 5] AR ARE, SCEEMMRS)%EEL. RS M%) TGF-B. TNF-o. IL-6. IL-12. iNOS, 22-23
Il Ji A 4 AL i Klotho

COX-2 IR (FEREAT) BEEE/MNEEHME 4L 4] TGF-p1. IL-2. COX-2. W& 7
FEAMT (2AMD. 2MD) B4 44k Mg EED. KREEA 24
FEEEfRAIHIF) (2-DG) e RN e L] #iil cox 25
TR LA AR PR LA T i Bax. Fas, i Bcl-2 26

FR KIS BEAT VR hRE R S, &= “K
Jif < REPE” OA% T PRk %ﬁiﬂiﬁ ZRkNE, X
MEEE N4 | XTI NGR4T T e
P2 2% R 58 PR TRIBITA NS ANE
AT AIIK S, . B RKRAVEIERE ., BRI, &
mE7§E@1’EFHo FMABANE £, %S
BT A o, A MBS AT RiEE, R4

TRIERE, HoAuE. ERON i Iheg, Sk
MR, MZABELS. (NR) & “ARKZ
SR, ATRANS . AR A 1B TE R R

PR g 24755 H A0 B 255 o R /N PR B R L AR 23 A
il MR E AR, RULIEA T A

AEFREERE . 5P &0 VEGF FRIiAm, B
EAK KRS, SYEYIRERERT SRR A B E EE
R B G . 29T NIR, BRI (2L 4E
BRIy Hahn. g e, AR ER, WmEN
A, BEEE, ATEUE SR, RN E /N ERIEL
AV AEAF4Ef. 58 H A, SEAR, ME 7R,
ARE], KBRS NAE, KT HE, R B
BN, WML IREET &, B U6e .
FIFEL: “ARAL AR, IR A B EENE
TNL AT MEFE A SRR . KRS AR A, A
W T e, HARERRREL, BHEZH, INE
SR, RULIBATRZM, BB RR, BEIE,
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M7 s, Bk EEE, B H AR N . 451,
R ABEEEES “BF%” UMK, B4%E
P, BRMAZE, DLARAA, B, # dhEE. g
bR, R, FORAERERDL, hRRALE.
22 HEiRE

R A BT SRS EN SRR, ¥
KA Z 5T, HRLE A, iR, EAE

B Bl R B AR R BRFAE,  £EVRYST _EANAT— M
e, B2 PARE i ML oy SR, BRIE AR REE 4
o PRIERIG . FILLaE ERIEAMNEONE, HeLAE
s AR MBS B 5, LA B LIS AL
WM, BAFRCAERIE . H AT o W AR 245 2
I R TS B JUE. SOE ish 7
PR R SCEM U RIRIE R B (R 2).

*2 PHREBYMSENAE A BEESHPHIERER

Table 2 Targets of traditional Chinese medicines and active components in chronic nephrotoxicity of cyclosporin A

GLYves TERAR EFIRE A ik
HAHRE WA NSRBI L B 1 s e A ] TGF-B. o-SMA, il E-45%i & A 28
RIMASRY  HUEAET, REThE fi 8-OHDG 29
REEaREn RARET, S S NE TR L1 TRMP6, TRMP7 30
HE AR U LR R i JOR TR R 31
WEPT IR IORT R RIELRER. AR T, R R %] COX, L3 Nif2/HO-1. GCLM 33
TR TFHE AR A KRE 40| P-gp 34
hERE  REMAER AKE ik CYP3A4 35
FNEFBH R B LR Bh ) % 00 2 [ 32

TEIMLIES, EIAER R

WE SRS ), SRR A T 6] Bax, WBE. GSH-Px. U HEANITHA 37
) e A/ INVE RS TR M AR 2 A

w4, L Bel-2. SOD

1% S MR )%, HEIEE, SR MEIE R, M SRR 1L TGF-BL. IV AURJE 38-39
W BEIE BESTEARE ST, D BB A I . R, LR SOD 40
YRR, R EThEe
ARSI IS REHARAWRE, yikFnE i SOD. GSH-PX. Fi%IF % 41
SN RIVETIRE. WD IREH, SEA4E % TGF-B1. OPN. a-SMA. IV HJRJR y)
7 i MR, S ] Wnt/B-catenin, 1§ PPARy 43
Tl BER REIE A RE M P-gp. CYP3A4 46
N REAME A BEHE ] CD68. MR VAR R 47
S P B N TR T AR M TGF-p1, i BMP-7 8
= e AR L HO-1 48
Sk ) RS L Ui M ERK1/2 {5 5@, SRk, 49
RYTERAE BT H 1
TR T Ak A R BN R R AL SRR, HUE /NE #M CD68. TIMP-1. MMP9 36
If] i £F 4L,
IERP; 235K O B MR BN 715 b AR AR ST, TGF-B, L SOD. GSH-Px 14

e e B S

KA A SR AL U TR B4tk ] TGE-B1. AP R 44
75 A 77 TR ThEE. FLLF4ifk WMHFHEEA. VR, TGF-pl. ECM 45
5% SO B /RS IR AR T e AR 11, TNF-o 50
UL 5 RAE R AAORTS, R E ThRe %) Smad7. IL-6, i miR-21-5p 53-55
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22,1 FHEASIRIEANENE IR A BT R
P, RS, ARG, TR R R AR
B, BHHAPH, 2 865 . B 5B e KA Bk,
B A, AT MRS T R . (R« ANTE R 18
He “CHANBENFHLAG K, TR 2 AL AE 7,
JEATE, TR E WA ZEL, AR A,
PIRE AN E. $REAEHHE, 55 AS,
4% AR EFEEANE L. “ KK RE,
AR, CUFFRUMBIRE, @ ANELS, AP, H
PHEE R SRR ZBR . 22T, SR T B
FHIEZ% 259, B B RE 0 b, Modd 5 kT
2 a5 25 B [ERE TR 2R X TS 5 ¥ 2 H L
25 FR. K, PREEANEEM, SATHNE T
7~ BB Z2EERBET %, 240, %
ANEARIE AR R HeAh, IR B IR, N
TEan SFRIEAMNE LA e CIVE L. AZ 21 Rg
AN TGF-Bl. o-FHEWNLEIE EH (a-smooth
muscle actin, o-SMA), LFif'4H4 BB R IR
L (B2 R LR Y = =2 N = g T o a1 g 23
B8, BN AL S B AT P IS 8-OHDG 7K-F, Hitédl
PR T, RPEIELhRER, & HRE
RN SRR A RS RSN 7 R A
WERARITIR DhRE, (Rt NE sk, &
R EA TR A B SR T AR R
ZAMHIER, g 085 E e E R
FLA M6 % -T-J# & (transient receptor potential M6 ion
channel, TRPM6) F1 TRPM7, I IE A F T
PBETHFE, G5 /INE DIReRGE0, ] FEKA
TREAKCE, MU ER A FAEMNIEE, R
AT E e PRI [ K, G s fEBY.
k¥ 2 & n] L% IR 7 B2 #8255 K F 2(nuclear factor
E2 related factor 2, Nrf2) /IMZL &N EE-1 (heme
oxygenase-1, HO-1). PrEAH IR IR IhE
WL IE B2 g U 1T L % ( glutamate-cysteine ligase
regulatory subunit, GCLM), il COX, %tk
T AARE TR E AR M R A T 0 E R R,
TR H R AT P-gp, AL A IRFEBY, JE
THAHAER, &P LyhlHmn Ll &R, 54
RHE. @KER, TEZNATIRKKEHHE A TG
TN, SeEEIiae, FRPIGIHMHR A
VTR, TR . PR AR AT
B KRB T CD68 2 7 4 J& & 1 i 417l 551 -1

(tissue inhibitor of metalloproteinases-1, TIMP-1).

@ 3t ex A

X

F 4R AR 9 (matrix metalloprotein 9, MMP9)
RIS, Rl B /INE 1) BT A AR, 0 NV
() J5T 2R A0, IRBTT O3 B 17 ] 4 e R S A A
1L (superoxide dismutase, SOD). 2t H kit 4
Yl (glutathione peroxidase, GSH-Px) ji&E, i
DIE A I AR M TGF-B 328, B B AT i sh /1
D RAE . PLEr L, R RS04, 25
AR BT 77 38 B 2 Bk IR 38 24 B A R8s T
T E E A N AR T RAE RS, .

B MR BN ) 5 S B M R A 18IS .

222 PHRIEMIBL I%E 2455 H A, 505 5 4,
&S PHI, RIS, B, FRAEM. “uR
BERE, AREIAT I, MBS, DIFEImR”
“R DLy, DU 7, PR AR 1T
WL, WS DA, HeAE . W I 4 ] ik
MFEZ. AT, 3R, 28, WA, HAMEE
AR Je Ay, Hule. KR, S O 2 7% I Ak i
7y, “HMWASRMARN .. A mAGIE, L3
TE AR IE 2% 2 3. SFRERR. AeAT. Aedl, 1708
KM WY, WrkEL N AR S

FAESE. IR RMEER RS EPUARE T, B
ik Bax/Bel-2 H{E, #FMEGEERHE A HIRNEDY)
Rexul. B/NVEAIEE, Ml R ICE R,
BEIKE 1. TGF-B1 il KAz B iy IV LA 1
DR, BGEIMLEN 5 TG, SeRer4Ef,

SRR A FEEDS, EHFARRS EHFT AT
FRARA . N REE, WM 42 SOD i,
s MEBUEAGRE ST, D T B A T A R

RS TR, oGE B HL B IR, 47 2
JEA R NS AT IR =S A WRE, IF B
SOD. GSH-Px. HIZIARECENMER A SERE
MY 4s . B IEACHE:, TR fER A BRtEE,
SEWIA RSO i R AT DR B TR D IR E

Nl TGF-Bl. OPN. a-SMA. IV B %KIL, 4
SR /N A AR A2, B S A ARy A T
R SE A B AR SE TS ARy (peroxisome
proliferator-activated receptor vy, PPARy), I i1
Wnt/p EAREH (B-catenin) 55T, PLRIE.
AL, 2T FINH B S PR DA 4,
FEIE L7 WA Re it T8 TGF-pl. £FiE&E A .

IV B S5 A0 MR -, 400 4 08 5T 1) 1l

Prichfis A BrEE R, 25 E, IE AT
24 ] A R Ay wT i R S I P R L G R
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MBI Praf PSRBT AR A 18
PEE HEE.
2.2.3  WEHADLE AL 3 B e, 1 U B
PR, IS, PR AT R, R
ik, BMERARTE], KIREATRERS, EEONK,
KWK, BRI, MiEHhe, EARE., &
AT R B RURSERAGRE R T2, L
SRR IR . IR, e H AR i B
PIBR, BHIhERE, MRS, WA K
TIRZE . ATl R, AT, HIE, WS,
GREE A . BOE R S E G P-gp AN
CYP3A4M, KA R A s KR K. K
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Fig. 1 Ideas and methods of diagnosis and treatment of cyclosporin A chronic nephrotoxicity by integrative Chinese and
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