b

2021474 J1 55 38 25245 4 ] ILEH P2t
April 2021, Vol. 38,No. 4 Journal of Guangzhou University of Traditional Chinese Medicine 859
(18] Wi, MLIes, DMSE, &5 AN PEE R LRI RNG Y FEHEIR (]G B, 2011, 24(3): 162-166.
HERELY]. I B 25 30k i 7245k, 2020, 7(30): 188-189. [29] TOGIAS A.Unique mechanistic features of allergic rhinitis [J]. J
[19] #%. DL “ Sl o LRl fobt 8 498 ARG S me L kg Allergy Clin Immunol, 2000, 105(6): S599-S604
P B IEL ) ], P EEIRERTSE, 2019, 11(26): 15-17. [30] MATSUSHIMA H, YAMADA N, MATSUE H, et al. TLR3-,
[20] 5a ¥, 258, sk, . SRLIARIT AR N PR R YT TLR7-, and TLR9-mediated production of proinflammatory
BB R A SR SR e [T]. Wi b P R S A ARk cytokines and chemokines from murine connective tissue type
2018, 28(9): 776-778. skin—derived mast cells but not from bonmurine connective tissue
[21] /NG . IR Z IR 7 o P S R I R ROW 2 [D ). K type skin—derived mast cells but not from bone marrow—derived
Ji: PR EZ A, 2018. mast cells[J]. ] Immunol, 2004, 173(1): 531-541.
[22] ¥, ABHE, [ESCE ARNTE R R mHLH sy k)], [31] WA, TR, LY. K F-«B K ICAM-1 mRNA 725
AUZS AR EE2EZ4EE, 2020, 310(3): 350-354. IO P A S R T 1 2R 3k [0 ). e PR - S5 i e Sk AR S s
[23] weokAl, WRBHSEF-, #htss, 55 ARk R R K B 2008, 22(2): 57-60.
Ay v T P 40 6L P A 0 [ 1. vl ) S A e 5 A (32] H[i#R, FALEiE, WhigsE, S5 oL ZR A K BT HL T &
2012, 18(1): 58-60. JELJ ] i EZG 2%, 2020, 35(11): 5644-5647.
[24] 2w, SREME, LURd:, 55 HEFRCAIHRLN AR R M S A (33] Dhdbd, HA . A RN 0t BERBEIR )],
SRR S R A 22 D S R 1 T R 2B 5L ). A B2 AR, 2020, 18(16): 90-92.
EZGZek, 2014, 29(8): 2587-2590. [34] BOUSQUET J, KHALTAEV N, CRUZ A A, et al. Allergic
[25] #ebdd, Bk, XU, 4. SR AR N PR G 98 Y Rhinitis and its Tmpact on Asthma (ARTA) 2008 update (in
Z A LIS (1], shfep EE 224 T, 2017, 35(10): collaboration with the World Health Organization, GA (2) LEN
2480-2484. and AllerGen)[J]. Allergy, 2008, 63: 8-16.
[26] #RE . FAALN PG R IR IFEERAE RN 25036y 7 1] h
[ B BN S /MR, 2008, 15(5): 247-248. [F4E%5. 2

[27] ZEWr%E, sKEME, XA, S5 TR A HEER X AR b P B R e
RAFEMERAE P AL R SE ) ). S E R EZ, 2015, 26
(8): 2043-2046.

(28] FhMe, SR 28 P SRR 7878 NP S % TP AR Y B o

/.

EFF BRI FAERIH R P EGRfr Rt E

-
Sgr

BRIEWN, Bk
(1. 7N P EZG B IR R 2B, 1 ARRYI 518033 2. UM iR EERE, | ARHYI 518033)

BE: MAERYNEGERSHARNMINGT PO R RAMRRELER, EHNEROLRAIFRELERGOSE ZRARE, BT
A B R FRAH R, BRFAET TR, MEFRTESSEYHNEROA T L CE LR, BEAAMLE
B, AT, KuE. AEFZEEH A BRe e T RIE AT, PR P ES(CERS R LR, PH LS
Bk )T A BRe i K. AN, WA TEEANR TSR, AAPESAZ ALY EIROE LRER K
YER .

KW EFNER; o TAE; AL AT PEH

RESYES: R692.5; R256.5 MERFRERRD: A MEHS: 1007-3213(2021)04 - 0859 - 06

DOI: 10. 13359/j. cnki. gzxbtem. 2021. 04. 038

WFsEHA: 2020-05 -17
PEE I BZEIR(1990 - ), o, ZEEEHI5EE; E-mail: liaoyijiao199@163.com
BIREE: S8, B, FTEN, MEuEAES0H; E-mail: onthesky@126.com



860 IR N 2021 455 38 4

Research Progress of the Molecular Mechanism of Contrast—induced

Nephropathy and Its treatment with Chinese medicine
LIAO Yi—Jiao', YI Tie—Gang’
(1. The Fourth Clinical Medical School of Guangzhou University of Chinese Medicine, Shenzhen 518033 Guangdong, China;
2. Shenzhen Traditional Chinese Medicine Hospital, Shenzhen 518033 Guangdong, China)

Abstract: With the expansive application of contrast media in clinical diagnosis and interventional treatment,
contrast— induced nephropathy has become the third leading cause of acute kidney injury. However, the
pathogenesis of contrast—induced nephropathy is still not fully understood, and the effective treatment has not yet
been found. In recent years, certain effect has shown for the treatment of contrast—induced nephropathy with
Chinese medicine. In this article, we reviewed the molecular mechanism of contrast—induced nephropathy from the
aspects of oxidative stress, apoptosis, inflammation and autophagy. And the anti-inflammation, anti—oxidation,
anti—apoptosis actions of Chinese medicine (including the single herb and the extract, Chinese medicine compound
and Chinese patent medicine) for the treatment of contrast—induced nephropathy were also explored. It is expected
that Chinese medicine will play an important role in the prevention and treatment of contrast—induced nephropathy.

Keywords: contrast— induced nephropathy; molecular mechanism; oxidative stress; apoptosis; Chinese

medicine

TR (contrast—induced nephropathy, CIN)
Je 1 i F AL 3 5 500 ) 0 LA 2 B 145 (acute
kidney injury, AKI), CIN F=%% A 7E 18 1 5% 55
I ARIT I RE R, A0 PR B 3 5 I P % s
Ja ] B AR DI RE s . CIN 2B R 50 Y
WARNZ— . CIN BELEEL I 48 ~
72 h N B D RE L LA iE UL T
25% Y T WUEFAE X ETH R 5 me/L R bnife, JFAERE
JEH S d IR B ARIRHE G B B A2
PEEHE . CIN S R ECAKIA S = RIEH, &
AKIEBERH 1 10% ~ 25%, I 5 35 1 e it ] 12
Ko SR RTE, LROR S I &0 5 i 2 D0 AH
KB, B TR AR IR A2 W A AR TRy
R, 3R G E 25 W) AS RS Bk
FRZ UL . 2RSSR XS 177 B N e A 1 1 5 )
LA R RN AT R, R B 72 4
40.7% ) 25 ) AN RN K A A T2 /5 10 min DL,
AR R, I, TERE R 4 2 I )
WML T A AIRE, — B REZYA RN, I
Y7 B2 PR HIEIRYT o A HREOR, 2k
BNk A (PCD AR5 PR 35 52 500 175 & 19 AKT S 58
NEW, HERRHHIK10% ~ 37%, ik CINHIfE
WA R A B E R IR A 2 . EHIRIRF . b
PRI FIAE I 25 o 1 IT 1 JC AT 250 1) T8 7 4 Tt A 1 73

CIN KA, KA YT i R H R BBl i
JrFBeo PIIRST CIN B AL LA SR B A 5
MRS TBL, SRR/ CIN fY K A SR Ho il IR
Filfs WASEAESERE . LUTXS CIN AAR 3T AL A
FE A BRZGRS CIN IR T R B A T 283k, DI
CIN Il PR 6 B o B gt AT 1%

1 CIN %-F A A AL

CIN FORA YA ML o AN A, H Al ik Ay
HR g 5 M o st S S ) L 3 8 ) 2k s A
K, LA WA R B /N R g I A AR e
JiAh, WAL TS SR /N T R AN Y B AN
BEPEVE R AT BB 2 B CIN 9 ) —H B R AT, A
AN N CIN KA i F 2 PR B ki, e il
JERETTERIA, BRILZAL, b A] NG (reactive
oxygen species, ROS) W TE i . — & AL A& (nitric
oxide, NO)MYIR/D, VIKE/INVE TR R A K
PR R, DL RS R N CIN (9 &4 5 %
JEE o HER Nk B A M RE R, T REE G
W AR TSR AR R B NVE B R A
T, B RZ BAWRREK . AL & 4419y
M, T ARIE . BRI BTAR R4l . AR AR AR G
S FHLEIRER], Wl RNk, SEE
ANERUE T AR, BT, CIN Y 2w L
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Z2IN 0y 2 R LA W A R B B i, 4k &
B NEIRSE . BT CINGE 5 ROS B L. 4%
B /INE AR E B ORI OC e AL
FIIFFE LR DAL RORIR T =M, CIN 9 & 9
BLHI S RAE . HWESFIRA G
L1 SR 5 M PRI O ek
VTG ROSRET, B R ook LA AN 40 it 2 1 45 0
JnEE, PSRBT CIN &9k i) R Efa R R & .
HAEFHALEI AT RE 38 o8 38 52 R0 F T B9 /NS 20
RAEACRLANG EEIRGE, Sis i, Jf
R FEEAEE/NMERSE Y, ROS R 1 5 1l
WA DAL W, DT REAR LA B ok RS
PR, DT ] O 5008 A R ) 22 52 i 5 U ot 7 7k
Ho FiAh, RN ENE R R EAE RIS
PRI BRI, T ROS B 7 A WL B /) ek
I, EeZAR AR T, 1SR B
BB B E R ROS A= Y SCHER 2, T
Fe OB /NS FNMAE N BT o X R R )2
SR, IR K S RE AN B /N e i Yy RE
K HeHh, H/NERZIIEE S ROS IIE A
Ko B/INE BYFEIE D) RE 32 B A AR B BERE T SOR
By, XA B R SO, 2 3 i A A
Jhie R IEE IS — A% 1 PR W R (NADPH ) S fL i A 8 4
FHE ¥ (superoxide anions, O*)F1¥E H H 3& (hydroxyl
radicals, OH™ ) EZFRA, 22 # A A ROS W
S B SR AR TR R, AR DI R R
RARITEM AR I ER

BE& AE IS R, AR S A 1 % 3 1 e
TIRBT RS, IR B CIN A XS H R
T A2 A B 0 T e 3 FHOHE R s R85 A 7 4R I
TR XU, 32 B CIN [ fasr R
1.2 AT PR R T R IO R A R
(Caspases ) BT T, w205 AN 0]
FIE DRI N7 VB0 TR T ) SR T R T A TR AR T S R
Z RNIEPES SRR, SR FIER T 5/
B %A DNA AL PR, e n] 34
WFEEPH T, DNA Fits ] 51 p53 A G Wk
. pS3EEE AR T RAYURIIGESN, A Ed
PR T 5 DR 2 R e A i A A B A T T R
VEVER . AFos 2 WAHE AKT SR v 2% PR p53 78
' A T A W A EA R R A I, T A B
PR PN LT, pS3 S T BIK ik,

1M BIK J2& Bel-2 & FI KRR A TR H 2861, al
T B B 1 ) 1 A 2 b AR R ) B
DL 4 (3R C YRR ™, 3 —J7 I, ROS IR
JNKs #1 p38 MAPK 4 fiff , 3 i i 1i& Caspase—9 Fll
Caspase—3"°",  ZRL 438 i B T35 4H A €5 2% C LA
Caspase—9, P Caspase—3, Tfi Caspase-31E N
PR Tl F 257, o] Dhsad o SR A
IRAEFBET - SZARMOE TS R T2, AR IR
FHTR fR 44 A 1 52 390 38 © 28 30E 52 1 900 p38
MAPK 1] LA 5 4 08 T3 W 04, X W] p38
MAPK AH S S — R B 5 | T BIRT P
WA, R B /N b R A Y R
YE R ik mT LA S o J50 R R IR A 2R
(calpain—1) . 2 (calpain—2) BJ 3 1k, #1052
Caspases Ui , TR IR 12 A& AR, BFFEIE KR
CIN B9HT AL b7 180 5 4% P+ E2 A G K 5 2 (nuclear
factor erythroid 2—related factor 2, Nrf2)#% 5% K FHH
Ko 24 Nef2 JEAANIAZ I, ] A S B e 2 RO
A AL T fn R A 1k i B B (NADPH  quinine
oxidoreductase 1, NQO1) . i & fb & B (catalase,
CAT) 85 1Y)k DF e i o T A 3k 46 il 38 o0 ¥ 5k O
OH F3 % fb &= (Hydrogen peroxide, H,0,) &L
. Nef2 7RV P i s P R 2R,

1.3 RIE  RAETE AKLAVEME B G B9 & AL
R EZAEH . HRTIA N5 R A OG0 1 40 i A
B . B E Mg e h R AR,
SAEA T 7= A AR 5 A I8 A 56, 14
MiA 2 (interleukins, 1Ls) 78 A ZE YL I B & T
RS TR, TL-6 FITL-12 7] DLk 728 AR Aot
MALH o TL-6 TS vk W R e S 9 5 9 7
A, e HSEC RV (CRP), P, 1L-6. IL-18.
1L-33 55 8 5E b i ) 1Y T s 55 CIN (1) 1 Jie 25 1) A
KB, A SOk, T MUY, A I E
KA RTHEIN CIN (& AR KU o PR, A S ol 4 i
[T RAE , DU AT RE D8/ B T I R & R 3
B4, T p38 MAPK {5 5 /E 2 —Fp s Z iy fie &
VEEDUAE ST, —E RV, p3s
MAPK {55 905K S i 75 B 5 A R PRI 2 5
Gy PR AFN-y) . MIREIRFEHF o (TNF-a) |
1L-6. #fbEF2(CCL2)5E, TNF-a A{E 4 4 A
+, AT 2D R K5 N K A R 2 245 15 A
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KA. TNF-a BIA N 78 B B/ BB o
T 2 0 A0 D P - 328 R AR A O

i 50 R AR O R T BE A F WS RAE
HIAHEAEIZE R . Ko G JTHIFFEIAT BN TR U P 1 5
' 5 (radiocontrast—induced nephropathy, RCN)3Z
o, i B EGRAE R S & B RCN /MY
SRNE A RN S AE A 1 IR I, GRS T S 40
25 7 kR, I RAE S R ] B2 i A
W T A RCN BFEFHPL 2 — o BR T A WS RAE
MEAERMSN, A BF5EIA N ROS 1Y 07 OH Al
H.0, 5 RAE S AR
1.4 BE AWEETIAZAEN, b
VS TR AR it 52 450 1) 40 i e A A= ) DR 01 AR AL
RNIERS . ARENN AN EZE
1N I E NETE 37N P BT VA i 3 VAT N PS DAY
B PR AR TR S PR ™ Lok A w5 FE B A
Manias , 2wk Assh (R RAEE), & ROS
A EEORIE, R S R A L
PRI RERE AT 2 — 2053 ROS Y™ Ak o B I i
NE UM E ORI, R N B R AR GOk
PGP SORLAR F DI R A RS2 AR Lok A
MO, AR AN I T AR OCHE , TR BRI AN
25 TR H LB AR A B EH] . Zokifh sz
0 B B 2% PR B S Xk A AT EEPEAE T, PRt
Y [ oK LE 200 0 #5% 0 AERF AR TG M 2 G R, 2R
LA 19 W VL AR U W7 22 1 385 i £ B 2 5 U 4
A 3, e AR R, R AE A
Y E RS ILEF (SCo) FHEr, LAKE /NE 40
PHT-IINEE . AR OMZRLIAR 7 R AR AE CIN
EAREOCHRRY, X SCHF T ROS AT LUME N A 1155
PR A

FIETE CIN HR PR a4 P 2 R R AT
AL, HEAADOTFERY] A WA B T 46555
/NEDIRE. TRERZE AvAEEES N, LC3B- 1T
Fllbeclin—1 23R B3 ThH, 10 p62 FA M T, X
SR T AWES 5T CINIRESRE, IFxa
PEE/NEBOE B G, P, F R
TR R ERAAR RO B BL, AEZESr B /NVE DI REFI
B A B 4 A B B AR . fH A WX CIN
R EAARLEHIBL] , AT E— 2L RADTIE

2 P EZHICIN &G FAEA
CINJEAHE B KM “RER” “RKE” “35

B ARG, TPEEIH CIN AR M2 AR
WRTEL, AR ZHE, B 2 LU EEEA8 . 5
AL 3. BEESCT 251677 CIN BAHSCHSE
A, EPEGZRAWNRHER . dratk. stle
VR, Wb R 25 BBAE CIN Bidh L A R 1
He

2.1 BRRHPAREREY R RN RIS
B I SEAE S T 5 17 20k AT AR S ik 4
Caspase—3 LA 036 20 BeL 9 T e p38 MAPK i b, T
JA R 1k p38 MAPK 1 Bax £ (4 %35, i Bel-2
FEHEL, MMk CIN KRB IEE. 1o, %7
Bt S BT 25 W ] LA ] CCL2/CCR2 168 sk
% CIN KRRy A PE B i, W] i 9l 20 ' J)E ROS 7
Az, ARREAR CIN KRB IL-6. TNF-o 3R BESS A
)N W] DA B ) S A RN 2R 45 g 2
S, JFETT R NE A ZORLA AW, Buyuklu M
SEERESE R R, A RIBYT A B CIN R
i ALY AL B (superoxide dismutase, SOD) . 4F
e H K i 48 Ak P 1§ (glutathione peroxidase, GSH-
Px) M CAT /K1 8 2 Th, [ 2503 ARE T M
iNOS. LC3/B Fll Caspase-3 ik, $m35 il £ xf ik
SR U5 10 B e 1 DR AP LA AT RE 2 S AR R
RAE . BVEFPAT-AH5E, Liang R LAYk BP0
1A AT BUE /NEIRBE . A 04 T F A
W, MTAEAR SN SE g B S 1T A X HK2 4
S B A TR AE T oAb, 25T AT Bk
IR PSR 1A AT REE R 7R SMEE Nef2, JF [
HO-13K35, MIMIFEARAAALI . Wang F5E A
R RIBOR 2 IR ZRYT CIN KRB, KEUR > J1g
IR T g CIN KRB /IVESRIE . A dE T A )
REALZAh, IRIMFMAR N SE R 25 Rk fd R, AR 22
B 7R RE R A B JDE AL, ] Caspase—3 1,
e Bel-24ik, iz h 255 Uy ] R 4R
AT A PR 2O CIN R EAIPEH]

2.2 HHEFMABKE T CREITE CIN KR
ST & B, PREETE UKL AT LT 34 B 451 3
o3 F 1(KIM=1) . 2§ kB (NF-kB) . TNF-a #
FRIA, A IREETE AT R i PRI CIN 1Y 48 5E S
N7, DAIKEIIH]HE SR . X046 A A &
PSSR T RIS CIN K LB K, s B Ak
JRBLZH AL, R AT BRI E R BN AR, TR
15 SOD IR AN B H KKV, A PFS R ]
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AT o DR S A R A Bk A b R PR #
TR B E R o X BRI S0 87 191 s WAL 43
Ry XF RRLL AP L A, PR R P g R
7, X HRALR FH FL BT MRS . PO S .
IKARIGYY, 455 BLPH1 20 H 3 LT K 7 K
CIN & A 2400 B2 I B RAIG, Bs PHELIE A
R B TRERIME T o VPRGBS
RIA] SR KA B I R A i AT
FLAEF oY, R I EEPUP % CIN KB B R 3
ER R D FoRAAL, I FHAE HALE AT ae 5
BN PRAT ARG, B B I T A Bax 25
P TR RIS =P T 1% Bel-2 28 11 3634 LU i 5%
X B A 0 AR

3 k7

g brk, BTG R I JE B i i 5 50 B
(CIN) R BRI T o ey i Ml sl h 242
BUI#E CIN I IRIAYY LA —@ e, hEEeife
XFCIN Ptk . WK . BT il A ey T
SRR T —2 M H B 2% CIN TP /E AL
Al RE SR A R AN . RAE L AT AWESE
ZRIRE, MR X R — iR, SCE AL
WF5E 7 AR JR B F—Fhi& 4t . %F CIN Ay 4rF1EH
BLHI A E— 255, W] Sy 2 v s 24 901 7 f % fi
CIN #% 2I/E A 5, ] s ml Sk o 2 2511 IR B 36
CIN 2 EH SR
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