PRI HIE RGBT 2014 511 A% 25 5% o A

*765-

2is24ik, 2011, 12(2): 107-110.

[24] De Rosa MJ, Esandi MC, Garelli A, et al. Relationship between al—
pha 7nAChR and apoptosis in human lymphocytes [J]. J Neuroim-
munol, 2005, 160(1-2): 154-161.

[25] Skok M, Grailhe R, Agenes F, et al. The role of nicotinic acetyl—
choline receptors in lymphocyte development[J]. Journal of Neuroim—
munology, 2006, 171(1): 86-98.

Rel Ht, TR, WHFIF, F. OB DC A HERE R 5
nAChRa7, ChAT Fil AChE KI5 WS [1]. h E e 2k,
2005, 21(12), 910-914.

[27] Guinet E, Yoshida K, Nouri—Shirazi M. Nicotinic environment
affects the differentiation and functional maturation of monocytes
derived dendritic cells(DCs)[J]. Immunol Lett, 2004, 95(1): 45—
55.

[28] Aicher A, Heeschen C, Mohaupt M, et al. Nicotine strongly acti—
vates dendritic cell-mediated adaptive immunity: potential role for
progression of atherosclerotic lesions[J]. Circulation, 2003, 107(4):
604-611.

[29] Block ML, Hong JS. Microglia and inflammation-mediated neurode—
generation: multiple triggers with a common mechanism[J]. Prog Neu—
robiol, 2005, 76(2): 77-98.

[30] Shytle RD, Mori T, Townsend K, et al. Cholinergic modulation of

microglial activation by alpha 7 nicotinic receptors[J]. J Neurochem,

D50 | Bl

B, & %j, R FE /i‘ﬂ%
SCERE, VLA AT 210023)

PURIYEAS

WE: L%
acid nephropathy, AAN)# 2% B &, i B

B4 (aristolochic acid, AA) 2 AE THRAFH LA B PEL P, T4
BB L B RGN,

WA — KBS, LA | (AA] 2L RARYG T 2EER S,

2004, 89(2): 337-343.

[31] Hu J, Zhu C, LiuY, et al. Dynamic alterations of gene expression
of nicotinic acetylcholine receptor a7, a4 and B2 subunits in an acute
MPTP-lesioned mouse model[J]. Neurosci Lett, 2011, 494(3):
232-236.

[32] BEF, HOESC, TRISE, S SERORS A EAE SRR R B
JIE R AE DT A 8 B SR I]. PO R 224 (R0, 2006, 37
(1): 66-68.

[33] 5 M 22 308 3 I8 0 FIEL ik R 7 % 30 B 410 ) A B o dfe i 74T 4 52 495 1.
FRE AR, 2012, 32(12): 2563-2566.

[34] AKX PR I 4% D BRI b/ P B HC 5 REL gk fi e 4 d
BERIAHOCHERF T A2y, 2012, 43(2): 321-326.

[35] A, SR, BAcde, . ST 2 BEARGEAZ IR o 7 Bahinle
RIS S RN NLT]. AR fR AR, 2008, 28(8): 535-
539.

[36] $A%%, RBL, &, 5 BESAIEREETIR @ HEXT N EER TR
PR A - RETSOR A s D BB VE IR R 0] hE TR i B A A 2
$uik, 2008, 15(4): 205-207.

[37] 2=, wJH4, FREINE, 45 MR = HLBOE DTS A 8 B
HUR B MR PR, T E PR EL G S faE, 2006,
13(1): 27-31.

(H#: R

H5KEEeX REOHARER

KR (MRt RS2 EBE, TTI8E 2R0 S 2 e PE A

2 2 B2 "B 9% (aristolochic
N B I e A BR 6 BB AR R A
HE RN 2 BAE R G EL, 5 DNA &

W2 mmb M mik A RE, KX EELSL AA | BACT R R MBER LKA TAZE AA | BB P OEA,

KR s, LRAR];
mESES: R2855  CHEIEREAL: A
doi: 10.3969/].issn.1003-9783.2014.06.029

NEHS:

B thih | -DNA mdodly; Rilkis; 508
1003-9783(2014)06-0765-05

Progress in Aristolochic Acid Carcinogenesis and Its Related Metabolic Enzymes
YANG Zhaocong, LU Yin, GU Yaqin, WANG Siliang, LIU Zhaoguo, ZHANG Liang(Jiangsu Key Laboratory for

Pharmocology and Safety Evaluation of Chinese Materia Medica, School of Pharmacy, Nanjing University of Traditional

Chinese Medicine, Nanjing 210023 Jiangsu, China)

i HER: 2014-05-30

EEEIT: HAEE, 5, BEFRAE, IR 258 Email: yangzhaocong34@126.com, i

W, RN P2y EEEE A%, Email: zhangl_1999@163.com,

WA KR, 5, M, mldsR, st

EEWMAB: JLHAEHT ARBIAIL 4 FIH (BK2012852) 5 VLA MR RAARI AR TR T HE (2011XYZ4-003) 5 B A RBI2A 7473

4 (30701106) .



<766 Traditional Chinese Drug Research & Clinical Pharmacology, 2014 November, Vol. 25 No. 6

Abstract: Aristolochic acid(AA), a major active component of Aristolochiaceae Aristolochia herbs, is the pathogenic

factor of aristolochic acid nephropathy (AAN). And AAN patients were usually complicated by urinary cancer.

Therefore, the study on the carcinogenesis mechanisms of AA has become the focus in its toxicity research. Recently,

researches have demonstrated that aristolochic acid [ (AA I ) was the main toxic component of AA, and was activated

following the oxidation—reduction process. After activation, AA I can induce carcinoma through forming AA I —-DNA

adducts . This review summarizes the latest research of the enzymes participating in AA I metabolism and their roles in

the progress of AA carcinogenesis, which may provide references for follow—up research and its clinical application.

Keywords: Aristolochic acid ; Aristolochic acid 1 ;

Carcinogenesis

LL AR (aristolochic acid, AA)JE T HEREIERAT
Ay, R R R RS — SIS, Tz
TET YRR IRE Y . di-rmiay, HFEZ o
YRR 1 (AA T)MELSREEER T (AA )W, AA BHA
PUBe . FIR . HEBRAEERVERT, e EIGIR L)
ZRH . SR, 1993 4E A 243 Vanrenterghem Y
SEPR IS AT B O AR AN SR 2 R | PR
Frvem Btk S e defl, SR T & E# 1) 2 K.
SR, RN EEORE AA TS, Ky
%5 Y A TR W (aristolochic acid nephropathy,
AAN), A 1Y IR T Hb 5 % ' % (Balkan endemic
nephropathy, BEN) tLA[fE5 AA EAFA K, HAM
FAF 5 AAN FELW, 2002 4F [ B 9 5E BF 58 o0
(IARC) ¥ AA WP & 2550 —K 80, A0HE
FAPRIBAHN BRI R P2y, AA T 2 AA I E
B, AA T ARG AL ik P 2R 03 7T
B AAN FIE PR % b {7 9 (urinary tract urothelial cell
carcinoma, UTUC)® AKXt AA T BUmA/EFAVLEH] &
FEEICImE I R R A —L5ik

1 AA T B9t

FEERTA IR AA AR 2 S30 ANN, FRT AA
1 E BRI AFFLEm ] R R SN, ik AA T A4
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AA T 580D AT SE N 0 Z PR T D e i, &
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TR RSN, SR ME R AA TR F

Aristolochic acid I —-DNA adduct; Metabolic enzyme;
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Figure 1 Metabolic pathways of AA 1 in vivo
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2 AA I MEEEH

KRS AA 250 FECEFIES, WRR
GLUNBEIE . B RS BT R AR Tk
Jiged LA 45 i B RO A0 B o 325 FLARIE AR I M &
B ED, 5 AA T ] B3GR 5 B A
AA TSR R R EIE 8 AA T -DNA i
AW, X—PIZATTE AAN 1 BEN (& W IRIE F 24
SRS F 14151,

H Tl AA-DNA JI& P12 BRI AAN A bR &
Yy, Hodo7- BRI -N6 3 I YA Py e 1
(dA-AA D)INEWRZ UL, AT FEHRES (A) 5 iR
WANE (T) G278, B ATTA, IZHEHTE IR AA
) 2 R /I BRI A B 2 2 IR P 2 R AR R
RIuen mE GRS W R AA B AA T 5, H414UE
H-ras 3L K1Y 61 (%05 T4 =R 1) AT-TA ¥
e, DNA 455525 R B AA 1 RERE 4S5 5t
BT I RIS . AAN F1 BEN 2% TP53 it 41 1l
L & A 2 AT—TA $6 8. 5T, Chen CH
SEPRIESE B AA J5, UTUC By HUR JLERAE kg
s Hoang ML Z5PUH 4240 15 1 K i 46 3F T A
AA J5, UTUC BHMRAE FEE ATHTA Siffe,

RS H A O 4 thAE IR AA J5— RSN Y
Ak, FL4E TP53. MYC JE[H, XEEILN 2 AA T i
S HFE FIEAP, Poon SL ZP1% I AA % UTUC
gL B AR KDMOA FEAAR 4 i 58 4%
Wik E, RBUNRBMEA TSR, [FIEEEHRAR
PRIEWFoe &3 AA | ATRES I & T, X0 AA B0
PERRUE TR UEDE . (R, SR EEIE AR LA T ZE AR I
IR AAN FEA Pl it — 255 0E, M4 7R AAN 5
UTUC Z 8] Y AH DG

3 & AA 1 2B DNA & e R i5iEs

AA 1 -DNA G Y EE RS e PR, HOEH F
Y A — AL I H T P A N BRI E /T i
LR LSBT WAL AN N- BRI A i, WS
SR E R IR B A TG ER R N-OH-AL 1 ,
YA BE SR ARSI R, JE R IE K 2 1 TR
SRR AR C7 185 DNA RAILmas4 . Ak
BEE A b 2 Rh g s AA T AIEILRE S, BFHZLS
FENEYHEAEE, X AA TAHEHEFZ/EMH, mE
MESE AA | BCE SRR BUEE ST . 805
SEIR N, JURRF . B 10 R Il R Ok AR Tl T A4 4k
AA T iRJE,
31164 AA T LS (RSMIFIERIRET, AA T 32

R BT AL, ORI AR R (NQOT)RK
REdRc R o ARSI B R S, RS S A L B
ETEfL AA T, {HEEEH NQO1 K™,

NQO1 &7tk AA T /Y £ TSl . IARSMIF5ER
R, AL 4 BT NQO1 B ARREMEfL AA
I AHESE T AA 1 -DNA &Y. 18414
TRERIB ) 1, HED NQO1 ik AA T iR 7 n] fig
PiRhigAt: —R7E NQO1 {EPEH L AENETE AA 1 454
INLE, FRF A HEESR AA | RSEER], =
SR RS 3B, MHEF - i+ -
F (e, H'. ) IKIkZ5 AA |l AR, JE&E T NE
M, Koz Et AA 15 NQOT JF M. 4 & Fr
T e /N

RSN AA T BITEARAF GRS B, AR RIS
4565 M N- O BEFE # i 2S (NATs ) Fil filh 5 5% 7 il 25
(SULTs ) JLPAEIEA, PIFTEEZREA 2L NQO1 i
16 AA T TR RHARN ; AFEZH NATL. NAT2 DI K&
SULTIAL, 1A2, 1A3, 1E 8 2A1 AL AA T
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LG A RIE IS T, THETERIGHT B NQO1 fEfk
(A 3 S
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(EZENRRmrnE I S ZR) . AA T I E R &
B, NQOI BEIETER N, X5 AA T AYITEAL LI
AA T -DNA & PIK R s A EH VN LER,
I, AA T AT REE i35S NQO1 3 PEmm b | A,
T T A 1 R PR 2 1
32 %Ak AA T TR AR 20 i (5 R B PASO1A1/2
(CYPIALI2) R EZAEH, 7 ARk iR, K&
AA T 2@k CYPIA2 1/ 8% CYP1AL1 #EfTi8 5,
—Fhisokr (B NADPH- i (5K P450 if J5 BT A
/N g R E A H AR RESE, B0
T, H CYP1A12 #4bJ5 AA T fii4E 14 DNA fing 4K
7L At N 2 M (8 K B 25 (CYPIBL, 246,
2B6, 2C9, 2D6, 2E1 & 3A4)u A\ NADPH- 4l fifi (%,
£ P450 b JEEEE AL A NS K=, CYPIAL 7E
MR Rk A AIXTREAG, X AA T #3616 A
FHELLL CYP1A2 /N, HRFFEPFIFH CYPIA AJRLLRY
hCYP1A1_1A2_Cyplal/la2 (—/-)_Ahr" 1 hCYP1A1_
1A2_Cyplal/1a2(—/-)Ahr' /NR ZIFWIZEIA N CYP1AL
H1A2 XF AA T A3E AL IFTE B AA T -DNA & 4t
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PRk EEAE A

G3FRERYAT DI A 5 28BS PE A7 5 5 AA T
A EAEHAE R P, IR CYPLAL F 1A2 XT AA
I 1958 38 J5 P B Stiborova M &2 AF 5T f B T
CYP1A1 I 1A2 BERSA B AA T HEAT AN IEA S5 JiR
B, SR AR LAY AR CYPIBL XF AA T JLFA
W JRPE

SHFHED CYPIA2 AHEL, N'EHEH CYPIAT X
1k AA TIE AA T -DNA Gt —EmfEH, H
FLFRIRIKF AR, DB I iz BT AA T A9iE 1k
EmEN, NEWED CYP3AS B AERS TR AL AA T,
{EHARERCR L CYPLAL A 1A2 AP, A Ak
RHPRTSIAR R H A R . 3048 (CoX) L REfE 1L
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%5 COX-1 4%,

it o i R RORE AR BTG A AA T IORICRAFE 2 57,
KNI R R, 5 CYP1A1/2, NADPH-
AN 5 P450 i JE AT COX-1 BEAI L, 2 A NQO1
TEALTE L AA T -DNA ISP AA TR/, 5
IET NQO1 2 LIE It AA T -DNA I& WA 50
RISz 2 DIEAL AA T -DNA A 7% B it
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- Lok A R AR, XSRS R BIAE AR Y AA T
% NQO1 #ALIE K AA T -DNA IS ¥my LR HE &,

4 Eig

ZE TR, NARBEAER P FARSMER AT Xt AA T 3
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