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DSP 77 353 87 VURE i, /I BRI A AR JRR 055 I
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H AZA L Z M E 2 )5, NMITAE4E RN T
EHIF AN 10 FRTAEY), FHAE SR T2 A FHoAb L=
RN BRI T IZEFT R, KH Y (Crassostrea
gigas) - KK W H 45 (Ostrea edulis) . K fi U (Pecten
maximus) AERFEWSATF (Tapes phillipinarium) \ S
(Cardium edule) %5 ™, AZA 78 TUE A 1A AR
T DSP, AN R AALE - i vh, 78 A2 BE IR AL A 40
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P e W, R TR FE P . AZA4
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TRE N & BB/, AZA6 & AZAL ()25 7] 5 4
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AZA2 MR EALAT AR, X JUMRT A TR AR A
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Fig.1 Structures of azaspiracid toxins
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Tab.l Structures and molecular weights (MW) of azaspiracid toxins (refer to Fig.1)

# % Toxins R R’ R’ R* AR F I E MW
AZAL H CH, H H 8415
AZA2 CH, CH, H H 855.5
AZA3 H H H H 827.5
AZA4 H H OH H 8435
AZAS H H H OH 8435
AZA6 CH, H H H 841.5
AZA7 H CH, OH H 857.5
AZAS H CH, H OH 857.5
AZA9 CH, H OH H 857.5
AZA10 CH, H H OH 857.5
AZALL CH, CH, OH H 871.5

AZA B I BT H AR S E A
YIE 3, £ 1.0 mol/L ) 1% / HEFH B 1.0 mol/L
H B K ¥ W N 150 min 5 HFF M RA B BAR
b, FEATRAAE Tl K k(7. MILER, AZA &

Fot R AR E I S -
1.3 FHRFEMBEVE

AZA B 3 T A R A B IR A O TR
e R VS AT E R 25, X 5 DSP 51
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B R AR R AL, (B B & T K e AR R
(Okadaic acid, OA) . ki ", 2445 A AZA1L 7
A 23 ng/ AT 86 Hg/ NI, BUEMEZE 4k 5%
H195%, X NI R E N 51.7 ng/ A HEE
& E R 4 5D AR SUNBUR Rl 2 A
W& LI T VIR B R B R A, Y ife T 2k
FERLAVMEENSHEFE (reference dose, RfD), H
W AZA1 [f] RfD 184 0.04 ng/kg TLAH 4R, i ik T 3
fib 1243 % (OA B RID {4 0.33 Rg/kg ML) .
AZAL, AZA2 Fil AZA3 X /NRRE IS S BUERI B 4>
24 200 Hg/kg. 110 He/kg Fl 140 Ra/kg™ . AZA4 Fl
AZAS X /N B B 3 BRI & 4 0 R 470 ng/kg
A1 <1000 rg/kg'™ . HULE K, AZAI~3 HEKH
PEEE &, T AZAL~S 1) 35 1 AH R, 3 BT e 2
F DU o A A0 A B BT B R AZAL~3 B
RN, NS A& B FER.

K AZA FISCEHLER, H a7k ¥H — A B
MiiE. NE Ok AZAL T2 F LB R,
AZA1 AT 5| I B B B Wk A2 (e R B )
ST AL BN R AR, X SR AR fE
WEF A Al gE S A ke . et MR sk
56 v IR T R il 6 RN B SR 2 R IR, TR E
MBI MR R E . BANRIL, AZAL FEAE
WPE (IC=2.1 nmol/L) 41 T AT B AR /N BL& Bl o
25 JC [ AR A LT P, S T A 22 7T T ik A% 88 R AL
Sk . mkE ok, o B BT A
AZAl JERILH B 2 & B IR B 5 PSP
BEAEAL, (B HAE P2 AN .

AZAL ST Z Ml i B A E5E RN S
MOREHX. W R, AZAl KEASHFEK
ABCDE 1 FGHI ¥ 5% (4nf& 1 Fion ) 5 A&
BN AR AE S S 45 G, S8 E A EHE, X —
I FR AN S 1 2 Al B VA T R R R R S R
1258 (I (Caspases) ZXVEBEH TR ') AZA1
FE U AR AN B R R R AN AR LR, 5 OA A
Eb T B S B AU EL 40 A P R R IR T (cAMP)
A B Ca™ W B 5 55 AN N T AL Uk 4R
AZAT AR BUR, W EM A R EFEEREE S
AZAL 3RO ZE SR ", LB R, AZA I
AR EAEHALH S OA BANE MY, HiB ki
SRR S A A, B R e A R A R S
{15 - Y WLsh B (A & A FHE, AT e 28 40 i 42,
1M OA 5 3 7 B2 ik #0155 (1 Wl I I 10 v 1k Ao

AR TEL. ANERR AZAL~-S &
TR AL Ca® KT SE 80 b C 2R UE S8
AZA WIEE RN 5 HALZE S5 AT 0%, ANFRIRTAED 5
B P 2 B P

2 EEZHEBRORNTTE

2.1 EWhikiE

R 2 R IR S I FE, B ariesh bir
AL AR T vk BT AN %N ROE e v
SR L2 DSP #7750 AZA B 3%, B LSRN
Ak S, N TR B $R B B 3%, e /N BROAE T B ()R AT
i M BT AZA 78 SRR A 32 50 A, i 4k
RN B L 0~40%, DRI #r 45 R4 = AR R T
PP AN, NEUE TS AZA 5 AR BB A
Z MR EAEAR, 148 DSP B BULI G 45 Rk AT
E T AR AT EER

ElEiRE e S O NEw L VAT 5 sl ad
BOART/NEL ORI AZA (g 3. B TEkFER S
YR E SEFE ISR N R WER I 16 h NI
He 50, 45 & NREE YR BT e &
A P I AZA HEREWIR T BT, 24 1%
TR R BT B AT 2 N A

TAh ANATEET AZA R 0 40 B 75 2Rk BT
WA 41 AB 75 40 ffl 2 HepG2 (CRL-10741) FlIfE bt 9 41
Ml (ECV-304) A% 5, F 35 3 4 B 52 Al
M, W2 HESE T AZA B4R BT 0% B 4K
Pa A B E S, Z 550 LUX ] DSP i
AZA T F. A, AR BRI AZA T EIR R
A AR T#E—P5EE,
22 FABE-RIEEEAS A

mT AZA BREFEKAT 210 nm F7EFEERD>
FEAEIR W, H BT IR AR WA WA i T AZA 3R
E. (HEEE AN G - FREEECA (LC-MS) R M
AW 5EE A LC-MS TE5E 3 A sk T2 AL, A
& BT LC-MS 4007 AZA By773E 2, 3
() SRk, WA 8l 2 B 4 PR B Cog AR B IE AT,
#1 Luna-2 (150 mm X 2.0 mm,3 km) ; EHE S =8
W& R 2. 8 £ 28 Py M1 2 B /K S8 LA R R s AR,
65% (v/v) BRI (5 0.05% = LR A10.004%
CTREE ) 5 I FH HR B o B 1 B O 0 4 S .
W (SRM) #5586 AZA ()5 TALE 7 [M+H]*
ZRE AR S5 KA G T IM+H-nH,01" (i
KAy FHn 9 1~3), AT ARAFAL = 0 R B0 ARG 2%

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

186 i E KR

5%

B, R L BR A 5~40 pg(S/N=3) . I 4E 3K, Lehane %5
R = R R [M+H]T # [M+H-H,0]" i fif
FIZAR, W [M+H-2H,01" L& AZA 3 A I3
fifd J5 #) [M+H-H,0-C,H,(O.R'R*]" B 7, # 37 T i
AT AZA B F A, RIS AZA1~10 10 Ff
B F AL 7 min W5ERE K H PR 5~20 pg (S/N=3) .
XT3 2RI, B 5T AP0 P [ A 25 7 35 AT LA
B2 i i [ R A E B P b E SR, N
FI LC-MS 5 A AT DU | R b 2 B0 4T T2 i
AZA B2, B i TS L B o, s A 7, KR PR
HITH K AZA B EWR TIERTE.

3 HFHEHEEKRE

FIAT, JR 2 T IR S B N rh 22 R LR e
PHAE RMNAT I [ ZOS A RAE H AT EE R
JLIKP= i S AZA B3R RUIRIE, (HIXIF AN EE U
B ] B 7K 7 it £ T 7 T ) A 40 2 P R 0 2 4
(. — 77 1, v B A DL 5 58 3R 7 e i K SR Bl
TRV SRR B AL, DU & il B B
40.7%. B 1A 97 B 0 PR AT LA AR 1 1 T ¥ KSR
SR AN WERAL , IR BE K BUKAR B8 TR AL IR) L H
R, AR EOR . ST P ) A
A2 AREM AR 2 HEE, W H 85 5 AL R
i A, O HLBE A 5 52 5 AR R, AR
RGO LR, - B R M AR SRR =,
FI AT AR DO A LSRR A2 8 30 T ) ik i
AN, SR AZA T R IR T7 05, FORAE & AN
o AN, DISERA B AZA TR 5 H ML E 1558
AR AR WL TS AR S B AL Ry
AR AN B2 R, XE LA MEE 030 285 1 DU i
K6, B A REAR A O e AZA B 1 0F 5T AR, IF
$e ZAF D — B BOR il 86 LN SR A 2 32
e R D K™ TSR R s A M RE ). BUT RIX
FEJLIAI 5T TAF: Db AZA 75 38 ARG VE Al T
VB, WFFUL B R RO S B LR 1257 AZA B3I
LC-MS 3 8777 ¥ JT i 97 BE ¥ 3335 U5 R 0 1) )
AR, SN B W ARIE B VR s B A UF
TR ACIRIR 5 B A
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Progresses in studies of azaspiracid poisoning

LI Ai-feng', HAN Gang’, YU Ren-cheng’

(1. Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. Chinese Academy of Fishery Sciences, Beijing 100039, China; 3. Key Laboratory of Marine Ecology and Environmental
Sciences. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: Recently, poisoning incidents resulting from consumption of shellfish contaminated by azaspiracid
(AZA) toxins occurred frequently along the coastal areas of Europe, which has become a new challenge to the
seafood safety. So far little information is available on the toxicity and mechanism of AZA and its derivatives, and
the analytical methods for AZA toxins in shellfish are still not popular. This paper reviewed the recent progresses
made on AZA poisoning, including the origin, the physical and chemical properties, toxicity, mechanism of
intoxication, and analytical methods of AZA, based on the published references. It was suggested that related
studies on AZA should be carried out in China to help people understand the new toxins comprehensively and
to present scientific basis for potential monitoring and management of AZA poisoning in the future. [Journal of
Fishery Science s of China, 2008, 15(1) : 183-187]
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