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ABSTRACT

Ten insecticides representing the more widely used compounds
during the last twenty years were selected for studying there acute toxicity
hazard to the three marine fish species: Dicentrarachus labrex (sea
bass), Sparus auratus (sea breem), and Solea vulgaris. The 96 hr LCs
values revealed a wide variation in susceptibility of the three marine fish
species. Dicentrarachus labrex (sea bass) was the most sensitive
followed by Sparus auratus and Solea vulgarisin a descending order
The ten insecticides include four synthetic pyrethroids, four
organophosphorous compounds and two oxime carbamates The wide
range variation in the molecular weight (e.g. 3 fold between methomyl
and deltamethrin), required molar correction by converting LCs, to molar
LCs to give equal chances for comparing molecular toxicity. Molecular
correction changed the magnitude of relative acute toxicity hazard for
some compounds. Permethrin was the most hazardous compound,
followed by deltamethrin, and triazophos for the three fish species. This
correction will be helpful for more precise structure activity relationships
The hazards of tested insecticides to the highly sensitive sea bass
indicates the inportance of including fish toxicity data in the registeration
of pesticides.
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INTRODUCTION

Wong and Duxon (1995) reported that the acute toxicity test with
fish s the major 100l for estimating the adverse effects of toxic chemacals
m the aquatic emviromment Acuste lethality tests are pow also used m
effluent monitoring and in comparing the relative towcity of large
mumbers of chemicals m predictive models relating toxcity to chemical
structure  (Sprague, 1973) and (Al Elsabac 1994) conducted a
comparative  susceptibility study of the shrimp Penaeus japonicas and the
brine shnmp Artemia salina to different insecticides and heavy metals

Faurchild er al, (1992) evaluated the aquatic hazard of the
organophosphorous insecticide fonofos by measuring the acute oral 96 hr-
LCs to rainbow trout and the blue gill fish Anderson (1992), indicated
that the acute LDy values decrease with increasing exposure time
Hashimoto (1982) tested marine fish for evaluation of pesticide hazards to
the aquatic systems. He concluded that marine fish were found to be more
sensitive than carp especially to organophosphorous insecticides Le Blanc
(1984) concluded that different groups of organisms respond differently
to the effects of pesticdes. The effect of a pesticide on one phylum should
not be extrapolated to other phylums

Rubin and Soderlund (1992) stressed that the acute toxicity of
being marked by hypersensitivity to pyethroid intoxication Webber er al,
(1992) described a lasboratory ecosystem-level testing of a synthetic
pyrethroid insecticide in aqueous mesocosms. (Coats and Jeffery 1979) ,
studied the toxicity of four experimental photostable synthetic
pyrethroids to fingerling rainbow trout. A comparison of technical and
formulated products was included to determine the effects of the
emulsifiers on toxicity. Alabaster and Abram (1965) had developed a
standardized procedure for estimating the toxicity of pesticides to fish
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MATERIAL AND METHODS
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Larval ngeohgclsayxﬁyofadsoﬂhethusptdaoﬁhc
mlmeﬁnh,(mbm)bcocmamhuhbux,(mbrm)&auwm

and Solea vulparis, were made available by the Marine Cuiture Center at
Alaroesh

Acnte Toxicity Testing:

Sea water solutions with series of concentrations of each of the
tested hmuiddesuodnohﬁomhmm were prepared and then
didusted withwaler,muwdfoumtetoﬂiyluthginthee replicates
cach of 200 ml water solution in $00 ml glass beaker and for each

conoum:ﬁoaloﬁyluvuofudnpcdadudcysold fry were added
control tests were included

The tests were repwodmioeundthnwemmahtyemm
wore recorded afier 96 hrs Bymmmlmmryprobiu
relstionships  were expressed in log/probit regression lines The
W%mt&.‘:mmmmw slope of
Whummnedmdiqmrnq(lﬂl)

mwmemﬁwmmmmm
speafications stated by the standard practices hmm touaty tests
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MESULTR AND DISCURSHON

The Y0l 10w meste (oeicity data fen D ban lastadl passlosdon
on the thiee marine fish equeios sre taladated i Labfas | 7 pad § v s
corresponding 1egieanion lines dojms and (afidenes s Tha pesire s
Tahle (1) inlicates that the 1A o vabues of e basdssi purruidns o8 Tx
Dicentrarochusus lobrex Gsh sanged liom | 5 10 9 A wefl (), whils fas
LCyx values of the same compounds on fyxurus curutus rasg s foum 7.2
10 194 ug/l Table (2), and those of the ard iy spprien shers vab grarss
the LCyo ranged fiom 35 = 50 ug/l Téhe (3) Irrnbusg)y, G s
spocies Dicentrarachus labrex can e omsidered Yighly suvrsyive v
insecticides acute toxicity hazards followed by Sparus o ases wid Cun
Solea wulgarts in a descending order with & wide variation of L s wdiue
of more than 3 fold in some cases Teble (4)

Table (1): Acute Toxicity of Tested Insecticides To (25 drys ¢id &)

of Dicentrarachus labrex (sea bass) fish
Insecticide 96 hr LCs | Slope Cenfidence imny
ugh' p.pb

Azinpbos methyl 9.40 0236 [91x10° 4835207
Chlorpyrifos 6.20 0203 {26x10° 30SxI0°
Profenofos 042 0208 |&Sx10 2e07x0°
Triazophos 1.6 0.160 |305x10° 478 50”
Aldicarb 30 0463 [60Ox107 @’
Methomyl 24 0289 [488x107-1MRNN0T
Cypermethrin 80 0177 {18 x10* qexar’
Deltamethrin 23 03w |a4&7x0* aanae’
Fenvalerate 54 0136 {09 x10Y Qexie?
Permethrin 15 0102 [308x107 D W0t
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Table (2): Acute Toxicity of Tested Insecticides To (25 days old fry)
of Sparus auratus (sea breem) fish

Insecticide 9% hr LCs | Slope | Confidence limits
g p.pb

Azinphos methyl 19.8 0.1800 |83 x10? -39.0x10”
Chlorpyrifos 84 0287 |844x107-836x10°
Profenofos 48 0297 |49x10° -468x10°
Triazophos 2.7 0456 |25x10° -06x10°
Aldicarb 58 0212 |69x10" -125x10°
Methormyl 3.6 0.175 |6.7x10? -0.78 x10°
Cypermethrin 17.0 0219 |7.87x10%-037x10>
Deltamethrin 34 0212 |5.7x10? - 0.73x107
Fenvalerate 11.0 0270 |5.09x107%-024x102
Permethrin 2.5 0.206 | 1.58 x10?-0.54 x10°

Table (3): Acute Toxicity of Tested Insecticides To (25 days old fry)
of Solea vulgaris fish

Insecticide 96 br LCsy | Slope | Confidence limits
pel' p.p.b

Azinphos methyl |  27.0 0313 |28x10% -26x102
Chlorpyrifos 18.0 0.274 |185x107 -1.75 x10?
Profenofos 13 0236 |74x10° -70x10°
Triazophos 45 0260 [46x10° -44x10°
Aldicarb 7.0 0333 |72x10° -68x10°
Methomyl 6.2 0206 |6.4x10° -60x10°
Cypermethrin 50.0 0.214 |5.14x107 -49x10?
Deltamethrin 6.0 0223 |62x10° -58x10°
Fenvalerate 25.0 0236 [26x107 -24x10?
Permethrin 3.5 0274 [3.6x10° -39x10°
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The data in tables 4 and 5 include the ranks of hazard for each

chemical insecticide to each of the three marine fish species. The LCso
values were corrected to Molar concentrations to give equal chances for

i concentrations. The low molecular weight compounds,
particularly aldicarb and methomyl, changed their rank of acute hazard
effect. On the other hand the relatively high molecular weight compounds
such as deltamethrin gained higher potency rank in terms of molar levels
Permethrin proved to be the more hazardous compound m all
comparisons on the three fish species. This implies high affinity of
permethrin to induce some fish mortality to fish fry larvae. On molar
levels the first two hazardous compounds were permethrin and
deltamethrin They were followed by the two organophosphorous
insecticides triazophos and profenofos . Azinphosmethyl was the least
toxic to the three fish species. The LCs values reveal that the sea bass
was the more sensitive than other two slecies, while Solea vulgaris was
the least susceptible. The LCs, of azinphosmethyl to the sea bass of 9.4
ug/l is in the range reported by Johnson and Finley (1980) ( 5 ug/l) for the
large mouth bass.

According the Rubin and Soderfund (1992) fish and crustacea
are very senmsitive to synthetic pyrethroids. The present findings support
such conclusion. The fish hypersensitivity to synthetic pyrethroids is
attribeted to the fact that the metabolic and detoxification rate is not as
efficient as occuring in other organisms.

The present results show clearly that pesticide residues are highly
hazardous to aquaculture fish farms. This is why Le Blanc (1984) stated
that both acute and chronic fish toxicity data should be required when the
pesticides are used in the vicinity of marine estuaries and agricultural run
off at coastal areas. Our data shows also that there is a wide range in the
fish smepﬂbiﬁtytovuiwspesﬁddmnisiswhymthmonem’
of marme fish should be used to predict more precisely the level of actual
environmental hazards to fish cultures. The wide variation between
different molecular structures of pesticides which reaches more than three
fold inmolewhrweiglnrequirmalsonmohroonecﬁonofthel.cm

-24-



F o O & Bt 84 712 199y

| sres 0 o819 0 (E8C0 [ €16 St §T 51 Wi |

| OBES6S (6197 | 098Z1 |66lv | o0z | o011 v's yaaEnag
okl 1 0£L9 0 £s§p0 | Z'508 09 pe £2 SUYPLT S
900 1 §980 ¥ L1ze'l £oly 00s 0L 08 B
PEIE( PEIZ T 69LY | 5291 z9 9¢ vz Koy
g VR (PO € SOLS | £ 061 0L 8¢ 0¢ EIPY
£ofr | 81980 LOIS0 £ele X% LT 91 soydorvu ] |
e | $r8Z | vzl 'l 9€LE TL 8 v Ty $0;0U9j0.g
11§ 656€ T P89L | 90s€ | 08l b8 z9 sojuidiop)
(IS $SEE S P96 T I'LIE | 0Lz 86l y6 Kipow soyduzy
sao i ma SWIDIND | X24qD] SMYD | M | SMDIINA | SMD4nD | X24qD] snyo

Y pepoy g smandy | pavguadig | 1O vajoy snaody | pavyuIg pIIsE]
01 X *)7 480 Cqdd) 87537496

sap12I29su] PAIsa) AL 0] 6223ds ysy 334y Y] jo Anpiqndadsag aansasdwo)) ey i(y) Hqey

2%



s 1 L s\ L L | L €16t e |
Y18 s L UL 2Ry YL 6olr AL
puz ME pug M Mg g T 50§ iRpewTRg
47 01 ¥101 (2 W6 Y16 Y16 £oly wLpawdl)
QL Yy ys iy 19 Wiy $ 391 pasoy Ry
Ys LB UTR ¥Wwe WL yr1s £ 061 Ry
pPig g pig Py P e £eIe soqdozeu |
Y1y Y19 Wiy W iy Y19 9€LE SOjoudpory
Y19 yiy ¥io Y2 L i1y L28 905t soyuAdsomg)
Y16 Y16 & 01 ¥ 01 ¥101 &1 01 1ele Kow soydumry
yuws s wwu
pitzRy yUw povrvy o pavrwy nuw
noe prerwy o piervy anoe pawawy SpRnIesY]
O AN o ARy WO ynow W opy

et |
51403 DIJOS SruoumD suandy FRYODZNGUIONK]

JO PRZBH 1INDY YL O $3123ds Yy upu gy 2391 34 Jo Kpqpdadsng aapess

SPRsE] paise ) ag)
dwe) supwyi(s) apqu )




J.Pest Cont. & Environ. Sci. 7(2) ( 1999).

N values 10 give much accurate critena in studying structure
activity relationship. between the molecules which vary much in ther
molecular weights (El-Sebae, 1963), especially when they overlap in ther
range of acute toxicity. Our data are also important to draw the attention
to the expected impact of increased agricultural areas in North Sinai and
the hazard of pesticides used on marine aquacultures at Bardawee
brackish lake and other coastal areas.
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