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E ffects of the anestheticM S222 on the AKP, CAT
and ACP activities n goldfish

LIUWei CHEN Zaizhong
( College of F isheries and Life Science, ShanghaiOcean University 201306, China)

Abstract The effect of the anesthetic MS222 on the activities of alkaline phosphatase (AKP), catalase
(CAT) and acid phosphatase ( ACP) i goldfish was analyzed under laboratory conditions Four
concentrations O mg/L, 30mg/l, 60 mg/L and 90 mg/L. of MS222 were tested The results showed that the
concentration of MS222 affected the activities of AKP, CAT and ACP in the gill liver and muscle of
goldfish The results show that the activity of alkaline phosphatase is first increased and then decreased

shows a parabola curve which activity change the activity is stable under the lower anesthetic concen tration
(=60 mg/L)y decreased with ncreasing of concentration and longer induction time i tissue The activity of
AKP significantly ncreased under the low anesthetic concentration Decreased with ncreasing of concen tration
((> 60 mg/L) and longer induction tine i tissue but n muscle is not as i tissue In the concentration
(30 mg/LNGO mg/L), the activity of CAT is stable at first when the anesthetic concentration higher than

60 mg/L no further irritation happen W ith the mcreasing concentration and tme fish accumulate the
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anesthetic to lead to the confomation damage and then deactivation

Key words goldfish anesthetic MS222; alkaline phosphatase catalaseé acid phosphatase
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2.1 AKPHTEMEAR{L

M LuJ LA i B 20 A AT I AL A
R AKPYEPERFRRR E . 3L ZU g G PR R I
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Tab- 1 The AKP activities in gill liver and muscle of goldfish exposed fo different concentration of M S222

U/mg
R K 51 (h)
(mg/L) 1/4 12 24 48

0 3. 284+0. 10 3. 1340. 08 3. 14 0. 04 3. 2740, 07 3. 144+0. 05
a 30 3. 56+0. 05 3.760. 10 3. 18£0. 05 3. 05+0. 03 2. 7040, 04
- 60 2. 9340. 09 3. 860. 08 2. 51£0. 08 2. 0240. 08 1 64+0. 04

90 3054011 3. 3840. 09 2. 1040. 06 L 74+0. 03 1 560. 06

0 3. 44+0. 10 2. 91+0. 07 3. 34+0. 08 3. 270. 09 3. 28+0. 08

30 3. 650 04 3. 690, 11 3. 30-£0. 06 2. 95-+0. 08 3,070 11
FHE 60 3. 15£0. 04 4. 0540. 09 2. 76£0. 06 2. 3140. 09 1. 81+0. 08

90 4. 4140. 04 1. 83+0. 05 2. 41+0. 06 2. 2740, 05 1 3140 06

0 3. 46+0. 06 3. 5340, 04 3. 3740. 04 3. 410. 09 3. 40+0. 14

30 3. 28+0. 04 3. 5240. 05 3. 160 02 3. 300. 06 3.18+0. 09
LA 60 3. 20-£0. 09 3. 63-+0. 03 3. 10£0. 06 2. 944 0. 05 2.2940. 11

90 3. 3740. 09 3. 48+0. 09 3. 13-0. 03 2. 16 0. 04 1. 9340. 06

BE—BGE TR AL SUEVRE 30 mg /L.
60 mg /LI, [@ISAE 4 hAl 12 hi5 24 hil 48 h
XA L AKPISYEAS UM B35 . ATASUE
BWEAZAA B2 M AEALFERT ] F, 12 hAn
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PR A HE AR B 2 AR AL T N ) BB 2
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B3 AR 4 WAl 12 hz [ 28 ik B3
2.2 CATHYTEYEZL
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BTIER A AN S, 1 HEA ERRE—EK
T SE B 2 U B . IR R SRR, LA
IR g 7Bl VA B2 B T v T B3 S 2

WEET 60 mg /L2 5, BEHE R —MEKCT#Y
faE, BRFAY CATIEMEZAL. FEA LA BHE
TN RRER 7] 04 283 R Bl 2 )5, H
ARG 2 Je X% T PR R st [ ) S8
Ko CATVEE T IR 25 FREM) &S M HIRAE
RE— MRS,

MGE AT R AT AR L B8 CATYEVERE
#H MS222YR R FHE, IR B E AL, HAE
24 hAN A8 hiH PR AR AL s BT At Bl A
E IR B E AL, HAE 4 WA 12 hiH B B g AT
1A CATHEMEAE 30 mg/LﬁFﬂ 60 mg/Lu”ij_'b
#7221, 60 mg/Lﬂl 90 mg/La'jzﬁc'%ﬁﬂﬁ? H
TE 4 Wl 12 hZ [A AR 8.3
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Tab 2 The CAT activities in gill liver and muscle of goldfish exposed to different concentration of M S-222
U/mg
nu WE i) (h)
(mg/L) 1/4 4 12 24 48
0 8 84+0. 08 7. 3340. 25 7. 8340. 25 8 0040. 14 7. 3140. 38
a 30 9. 3240. 13 10. 4340. 23 4 7140 23 6. 8740. 13 4. 5540. 13
- 60 5. 8040. 13 6. 9140, 22 4. 4040, 18 4. 5940 11 3. 6140 18
90 3.98+0. 17 5. 65-+0. 21 8 78-0. 22 3. 16+0. 16 2. 52+0. 13
0 11 5140 24 7. 8540. 21 7. 910. 16 8 6040. 21 7. 8240. 32
30 9. 2540. 13 8 2340. 18 7. 1440. 18 6. 740. 15 6. 76 0. 18
AFRE 60 7. 7470 19 7. 5440, 28 7. 1440, 22 4. 7040, 21 5. 0340, 42
90 6. 1340, 11 5. 460, 24 5. 070,13 3. 360. 07 3414018
0 7.2040. 19 8 310, 12 8 8540. 18 7. 4340, 15 7. 4140.19
30 8 1540. 13 7. 1940, 11 6. 2140. 18 5. 9840. 12 4. 6340. 13
A 60 6. 3340, 13 5. 8840. 08 5. 7940, 72 4. 0140, 14 4. 6340. 18
90 6. 000. 24 5. 7740, 11 4. 4840, 15 2. 86 0. 55 4. 6340. 13

2.3 ACPHYISHEAfL

NF 3R] LA, XHEA A ACPTE MR RR
— K AR SEIR 4, 68 BT DA S AL IA) A i) it
T AR AL AR A B A A [R) RN R R 3 0 22 B B A SRR
%,

TR A, 30 mg/LﬂED 90 mg/L?ﬂ ACPIE PERE
HFRIAIE K 2B T, TAE 60 mg /LR
PSR 00 2o 2 R B — A I P e AR B ) — A

XBZ e, Bk TR, WFk SHEE LA F
ACPIEYE TR 2 J > BEE IS A 2246, JT- 4R i £
Fr—EREE K TR RIEHRKAE —MaE
BEIEIRAS . WO 30 mg /LA 60 mg/LAF{K 424
T 1T 90 m g /L FF s B i 36 ot o2 X B - 1R
PO FEN SRR B B, LRI ACP % PE7E BRI
R ROl T E— R RIS B BL 2 e
TR IR BARA RSO0 PP OLA B3
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Tab- 3 The ACP activities in gill liver and muscle of goldfish exposed to different concentration ofM S222

U/mg
e W AFE] (h)
(me/L) 1/4 4 12 24 48

0 17. 1640. 28 16. 5940, 47 15. 714+0. 25 15. 0540. 26 14. 6840. 30
" 30 14. 5340, 27 13. 6140, 35 13. 3440. 15 11. 8840, 12 10. 2240, 17
- 60 10. 780, 40 11. 8940. 17 12. 7140, 55 10. 0140. 23 8 9840, 27

90 8 30-+0. 28 7.18+0. 78 6. 29-+0. 27 3.9340. 29 3.38+0. 41

0 15. 9740. 30 15. 4440, 31 14. 8340, 46 14. 1140. 26 14. 1840. 36

30 13. 9040, 22 12. 5940. 33 11. 7340, 30 7. 4340, 27 7. 0040, 42
AFRE 60 11. 0140. 19 10. 6440. 36 10. 1440, 27 4. 5740 27 4. 10+0. 43

90 10. 4540. 18 10. 26+0. 21 7.1040. 50 1. 8340 16 2. 58+0. 24

0 13.9040. 29 13.8940. 35 12. 26+0. 59 12, 344-0. 40 11. 3040. 39

30 8 0340. 15 9. 8540. 52 9. 1440, 27 7. 0840, 01 6. 9340, 30
LA 60 5. 5240, 21 10. 8940. 36 10. 194+0. 17 6. 58+0. 29 6. 07+0. 17

90 2. 500. 09 6. 74 0. 45 6. 23+0. 38 4. 49+0. 37 3. 44+0. 26

NG AT 1 B84 2 ACPRY
TEVERE B R AR A B3 T AE 12 W 48 h
IR EAZ L, PR ACPRYISMEZ L AL
HIHZVARCAR A ANFZET 24 hAD 48 WS
B ACPIGHEEREIRES., WA ACPIEHEAR

I PR AE O mg/L*ﬂ 30 mg/L'—ﬁ 60 mg/L
A1 90 mg/LX AR VK T - BB VK T
BEE PR AR 2.3 T I IR) B & A4S B i)
ERBEZNL.
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