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MRS RHMIARBZNZRFNES
BAE % K

(EMpKPERER B, 200090)

®E  AHRURKEDKRE, ZEWE T BRI L6/ H IR F R R b7
BRAREMREEEZ BRRAEMEEA R T P BB BAS AW B AR TR AL 40 B %
ERAMZEREOEN. XRARRY, MHRAKERIS KT DRMZBRBEREEN R
R AE—ERERE N, M ARG RGN E B IEAR (5 25 9% 5 w0, Woi 40 O 3 7T W ok
EMARTTREE. TEERERUSRERGEENFARH TR I FREXR, R RE K
BE R TG » R 40 AR AR ) TR R A B[R] AL 3R T

XM RMCOEM.ME.BERE.RY

HEIRVEFEHRB KESREABEETE, R EEFERRAN M, KFER
BEALFH SRk A EREMBOEEENLEYRORUNBB+HEE B BRA
BBAL 7 XK AT WA S o 38 T B A 40 2 7 B SRR TR ] 3R 58 o5 S Ay AR 1 BEVE R 3
TAARE A EFEN T3 EMARBREERNBERE.

WA M 2 B: (Micronucleus test) BRERM L+ ERMWBILERMWARBEETEZ
— B8, E ¥ # Hooftman # Raat[1982]% 78 £ IS fifad — LE AR X, iIF B8 b 2748 50 B 2 18
M Z M (EMS)BEER B & (Umbra pygmaea) MBI R . 515, B N ¥ E 01T T 2 LURF
RIEMA%,1992; X RE 5 MLH,1985; K B %5,1986; B R X,1993].{H LR TER R F Mo
MR PMBRA L., BN, RERS N ER[1992,1993]U R WEINS EH 3519901451 A
ek R LA A T OB R AR B0 AR AT M IR IR, tRABF) T R M M K,

ROEALTHARMBNE X b, FHFRTLARERE QLR B
AT RAM LR, REMBENESER TR REEFHERNLK BFEFRENITFNRT
SR [F B, T A R S E A R R H)TT KB IRERGKE.

1 PR

1.1 ¥4
1.1.1 #&%e

R N IR K (Misgurnus anguillicaudatus) , W B B T1BE R B A3 M H11-16E K, 4
E10-23R . EZNKEREFYERE, EFR BR . BEXRYMERZRE  BMIR
SR B KRB K 11-23C,

1994-07-15U 3.
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1.1.2 KB #H

% B% (Methamidophos) FHMAL T 4 F=H50% FREB A M, L ¥ B KX O,S-—=H
R RE AT AR M R A .

AW (Dikushuang) LHRERMERHG T E=M12. 5% B AR ¥ 25FH NN -F
R-W-C-FE-1,3,4-B ), A BHREMBHEERAOREN.

1.2 K& |
1.2.1 KBt
1.2.1.1 SHEEHRR

BB E R ITERT AR P ERRT T 2B AR ENN E ETRR
fy 2 b, B 25,50,100,200, 40051800 ppm AN EAH . G —IRE AR BI0B K, Hi&—
Xt A LR P REER, ICRAF B ERMAFE TR R ERAIEER S o6/ L HIEREE
(96 hrLC50) JRBL R ARRUZR L R0, 1, HHAHZLRE.
1.2.1.2 HEBMBREMMZMNEE. FEXRRR

BESUHEEARMNER ERSREMELIHIEREZ B MKRESH,B120.65.110,
1551200 ppm, H & —3 RA. G IREBR P RE20BRHK, F AL X F R HBCH K LER.
RBA T PS5 6/ 12/BF 24/NBF 48/NBF L 72/NBF L 96/ B L 6K L 10K 71 155K B B2 B L. )
ZMWF X A FIFE6/NET, 10K F115K it = kbt B8 BRI ) 4 ML 3% 5 .
1.2.1.3 FHNIFERBHKMAZ 8 E B [F] X KKK

2R BB TR E L BOEH E , 1 8 20.65.110,15571200 ppm AMEREAM — 3R
H, GMEEARW20BRH, FHRKF K FTRCH A ALER LR KRR R B .

1.2.2 wif A%

FR— et |, SR E AR R IRME BB, # ROLR KA. RAFETE, FEREE1550
8,000, 2 M BEER B W (pH 6. 8) &MY Giemsa KWK (5: 1) 105-4h, T /5 — FHEEHH
1053460, B RFERES F .

1.2.3 LR ERARK

mRFETFHET AR HOMEBRFER—FEHENLBKE, UBE/ AT EFN
R BHR NS 3000M U LLAMIEZHPREMBEUARBEREHLHAREL T4
BRRZ AMBZARBAZREARE MEARESEREARBEZINIIBEREE,

2 R

2.1 MiEBWERR

VR SR 3 M, ZE K R4S R AR sh , PO AL AL, 4 0 S A R T T R T KA O O
BIF B3 R B LAJS N A RS B K I L S K S, BB TR R 7E R R B BB A
B.RRTRE, CREERTRET. AR EHRRER DR,
B 1TT4, B B Xt JB 81 96 /) Bt 4 B FE 3% B 35 200 ppm,
2.2 EREWBRRMNRORE HEXRRR

Yo S 40 B R B R A R A OO Y TR o, 0 BB S B T L K /ME EHERY 1 /3L
T MR ERE S B — R T 4. BRI AR T R U, E RS FHBER
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WEWRSL, QERRSNE BN R BT L5 %, D55 A T AL 40 Ha i
MARRMBERERMER2. IR,

%1 FRAMEBRMIEBERBRER
Table 1 The result of acute toxicity tests of methamidophos on loach

03 3 R TH
(ppm) 12hr 24hr 36hr 48hr 60hr 72hr 84hr 96hr BT
25 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0
100 0 0 0 1 0 0 1 1 3
200 0 0 0 0 0 2 2 1 5
400 0 0 2 6 1 0 1 0 10
800 7 1 2 0 0 0 0 0 10

%2 PRI IO AR B (%))
Table 2 The rate of micronucleated erythrocytes in loach induced by methamidophos (%)

M mmae~"Tw o6n 12n 24n 48h 72h 96k 6d 10d  15d
T E

0 0.62%0. 61

20 2.32 2.76 3.89 3.32 3.29 3.58 2.64 3.31 3.61
65 2.96 3.76 4.12 3.81 3.49 / 2.69 3.32 3.38
110 3.28 5.24 4.39 3.99 2.73 / 2.99 3.15 3.79
150 3.23 5.27 3.88 3.64 3.64 3.05 2.13 2.75 3.48
200 3.70 3.83 3.19 3.00 2.95 3.45 2.99 / /

* MRAHMEEREL=ZKNSHTHE(=8).FH.

%3 ERVRVERDEERNE)
Table 3 The rate of total nuclear anomalies in loach erythrocytes induced by methamidophos (%)

BB R #N 6h 12h 24h 48h 72h  96h 64  10d  15d
B pom

0 1.56x0. 87

20 3.31 7.88 11.48 6.32 5.27 3.91 3.96 4.64 5.19
65 4.28 5.74 4.79 21.94 6.48 / 3.35 5.76 5.02
110 4. 60 6. 22 762 11.71 6.51 / 6.93 7.27 5.79
155 4.53 7.27 6.15 8.56 7.76 5.70 5.44 6. 05 7.14
200 6.49 19.67 11.41 7.33 7.59 7.44 7.98 / /

BRI LHEHLRE, RMLAMYMZEARENSEZRERY L REAFR
R R AW N KRB KA RIS, 27%,, H3TRARS. 565 B/ MEHRAF2. 13%, HXF R
H3. ¢, TR B4 65 . BB W RER 1. 56%,, 2 FREBAET, BRMER21. 94%,H
Xt A 14, 165 B/ME3. 31%,, HXT FRA R 2. 15, FEIR B 3. 6F.

2.3 BRAWRREMRKHBNRE . HEXRAR
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F4. 55 T HADNBRRHKLARAMZEARENDERYE R,

®a BETRBIRMO R SBHE (%)
Table 4 The rate of micronucleated erythrocytes in loach induced by dikushuang (%)

LE Y 'EN 6h  12h 2¢h 48h 72h  96h  6d  1lod  15d
& ¥ ppm

0 0.6230. 61

20 1.65 2.63 3.39 4.38 3.63 3.33 3.88 2.00 2.15
65 2.10 2.57 4.96 2.75 2.32 .1 2.70 2.44 2. 65
110 2.30 3. 66 4.96 / 3.22 3.31 / 4.84 3.53
155 2.63 5.99 3. 66 3. 34 5.02 3.31 3.15 3.27 3.27
200 3.17 4.37 2.72 2.66 / 4.11 3. 66 3.30 3.00

%S BEMRFEHRDODHRBEEGG)
Table § The rate of total nuclear anomalies in loach erythrocytes induced by dikushuang (%)

BHg #N 6h  12h 2¢h  48h  72h  96h  6d  lod  15d
W F pom————

0 1.56+0.87

20 3.96 9.58 11.94 9.36 3.96 6.99  6.87  4.67 3.81

65 4.10 7.14 825 9.00 431 509 6.00 610 6. 62
110 4,93 7.32  14.01 / 9.52  8.28 / 9.36 7.7
155 2,96 14,30 14.61 7.00 8.52 7.28  8.62  4.26 6.59
.200 : 7.78 9.85 13.03 12.52 / 7.72  8.97 8.61 11.48

B %4\ STT 41, @ADL T , WKL 40 HIA B 40 A B 3 o B 5 3 R L B
H BN R AR K35, 99%,, B XT RO, 74 B/ME K 1. 65%0, B3 RAK
2. TR I R AR IR MG 4. 5% . BB R K BAIE N1, 56%, LHMRL BT, BB EE 4.
61%0» H X3 RELRYO. 448 s /NN 2.'96 %0, FyXF FRALMY 1. OFF s FH U3 AR B 4. 165,

3 it

3.1 REGEAITEMET 40 Rk

F A B MR K SRS B M R T, IEE R E R AT RO T BRERB[1992,
1993173 oo sk | BF R SC[1993 R S0 bR T MBOA R AR AR T M EH KB &,
B AR T RENERR TR QUBELEAH, 1992, X B 4%,1985], BRI T
2. EXREAHAM:. B, BAEERA EHEIKESRNFETN G EBKREEDRR
B

FEHRE— R EA LR, AR 2R AN YR ERRR S, F R R KB
EmENDE NEERSRE, MEBRENEER YRR DF RN ERFAREBEN
BB T » s 40 AR R 3 10 R B B A B IR 5P BORRY , IR — 44 R 5 HAB SRR 4RGE AR —
BORFEES, 19791 FE &R BB, 2978 — & 19 Mot 40 B 3 o) 30 g oo ity B 1 , L 7 g ok LA
J5 ¥ TR T F A 8 % . 2620 ppm 165 ppm B/ 3 B 28 , Wt 40 O SR 7E S 2 /5 24
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INEIR P R, IR BT IR T RR, FE B W #4 T #4 E . 7£110 ppm 155 ppm 1200 ppm =/ HEHKE
A, MB AR T2/ B A P mik . X R O M R VK AV IR, B KA 40 M i
H IR 7o i 4 ) L3R B

RBHh, TR SK N 2 B 6/ B, MR 4 R R B VR BE T R T 4R W T R R A MR, AR
24/NEFFFIR, M AR R E R B R S5 2 IEAEX B 7155 ppm X LB, 20BE K &
MART TR IEAMEARRSEENAREF — R, AR, AR RS
I ER &% Lk 40 B AY IE % 4> 3% 3 (DL T 48,1985], WA AR T T Re 44 LE#R2I110
ppm B R FF 15 BTRY TR AR , R B B X B 7E110 ppm B RAT MR R IHHE,

REGEHAN R C A B BBRAE MBS E A R WRL A XMRIBNFAH R IER BT
4 MM RAELR 2T 1 2/ SR B Bk (X B 4, 19851, REF AT RE AR, ER—KE
BAEE , ot 40 B R 34 7 — S Y g kB ] , MG IR/ , BT A T A2 . 7620 ppm WYKL, 0
JR48/NET AR R, IR SEFF IR T R FE R W E T € . 7E65 ppm 1110 ppm ¥R F4H , R ¥ /524
/1Nt B X 3] Ry bk ; TT #E155 ppm 1200 ppm B W63 BE 40 , B 3k G ik ) B RD 498 48 S 12/ B X
U 0 Vi B A 4R R, U K AT 40 B TR WA o ik ) B (R 4R AT X — R S PR B E R R AR —
.

B ERRZ N, MR B 56/ e, M AR RS R B IEAX BRI AR,
RANIMEERBE—SRERENMEEEARTRRE, BXHEE, M ARER T T .
BRSSP REBOIEANRER B . RUREME ARG REXERT.

MEETERE TREANBAFEWTHLN R FRSBREHREIBISBERAUEY
B e Qo £ 0 W B 7 BRI B9 [Schmid , 1976 1. RINER F X B+, L% 7 RB| — L8 KK
WeB (B AR15) s Maier #1 Schmid[1976 A HX M AMZ B AT BEREARHFARHHE—R—
AEEH R AT R REE IR E L1979 LR B — Lo KB A% , B K /VET A R
BN R TR, R R KM ERERRBANTME, ARRT RLEH RS
R—AE R EFAR. BN EM Rugh[1964 1574 H A IR, Mt 7T A By 4% 18 4h
R (HIOTTRFRE1981 ] W R DVEH LR/ P ERRBAE L FERAR, FRAPR—
B BRUA BB RME  RNERF BT  RAFLEMBESEEF —BLHEE, FHELRE
LW ERL0), B, BRIV WA 7T 8E R By 40 B p) SR FF SE M TO AL AY . L oh , 2
BEEA RAREFAREIMMENTARNE (EIR2,3,40), —MERF RS THANYE
(ERRL , X BRI FRGHINE.

3.2 RFEBRIEMLAMKRN

RN, R TN FT b A2 25 BR X VR AT 40 a2k 4B B R — & G I S S R B o R Atk A%
REAR, MARZE SR S (EARS,6,7) 2R A (AR MBFE R (BIRR9) . H 8 4 iR
REFTLSRERIDMRSER(ERR12) . BB H RO RN EB LR T B A
B (ERR13,14,15) JEX RAF AT RBBRSHUBEREAR.

RREW, SRGLH)T, RKLAMMN B ERE RS H BIRN . B H I ks e 6]
BRTHZEHRR, RALARPERE SHENHAFATLAL . BB RK RES/EE
BrE, XA LR EAM A RTTRE, FAE T — a7 E . W8 9, BRMM T 4 M5 RE
MEETR, BN AR RGFRERR, BEREERESEEEEHXRRASEAT X—
&
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B plate
1EMBOam;: 2 NMEOAR: 3. ZMBELAR, 4 OEBLHM: 5.6.7. FTHEBROBE
My 8 ERAM; 9. BB 10 5EBHFRLAAENAMB: 11. TLLR: 12. AL 13.
BB, 14,15 U AM.
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RBARIRY, RG WX AR REYRERRE, MIHELEXARARAD BT EE
#, BEARBRETMEEBANFTEAR, BLR L, ETRSMNKEEDARBEERERE.
WA T R E A W B R RIS R

MERSREGCHERIF —EHHERE, MERH XD TRRABGZROBELLE
F4%,1985 ). BYMARREBEYE B, AEERE KT, T F AMBE AR F 2
B RO EGIF IRAD T R B ARS8 B R MBI B SR A 7, RAE MR 2, AR RE , R
B, AUEREEBEFRARPR—RYBEYENFH.

AR Ak B E s 6 RMRA A DM,
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INDUCTION OF MICRONUCLEI AND NUCLEAR ANOMALIES
IN ERYTHROCYTES OF LOACH BY TWO PESTICIDES

Lou Yun-dong and Wu Ping
(Fisheries College, SFU, 200090)

ABSTRACT Pesticides causing damages to the erythrocyte nucleus of loach, Misgurnus
anguillicaudatus Cantor, were reported in this paper. On the basis of determining 96hr LC50
of methamidophos, the effects of two pesticides on micronuclei and nuclear anomalies in
erythrocytes of loach at five different concentration between LC50 and the safety were
discussed. The experimental results indicated that the two pesticides could increase the
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frequency of micronucleated erythrocytes and the rate of nuclear anomalies. At the certain
range of the pesticide concentration, the frequency of micronucleated erythrocytes showed a
dosedependent elevation. However, it decreased with the increase of pestcide concentration
when the concentration was over a suitable range. But the rate of total nuclear anomalies
showed a significant dose-dependent increases in the test. In addition, with the increase of
the doses for each pesticide, the hight frequency of micronucleated erythrocytes appeared
also earlier.

KEYWORDS loach, Misgurnus anguillicaudatus, erythrocyte, micronucleus, nuclear
anomalies, pesticide



