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The neuroendocrine system present in the eyestalks of 
crustacean is involved in molting, growth, metabolism, 
development and physiological processes (Scharrer and 
Scharrer 1954; Highnam and Hill 1979). The organo- 
chlorine (OCl) insecticides are still in use because 
of their high initial kill, broad spectrum of action 
and long lasting efficacy ( PAI 1987). Because of their 
persistent nature and longer half-llfe, the OCI insec- 
tlcldes are more likely to enter into all environments 
including the aquatic systems. Reports on the effects 
of crustacean neuroendocrine substances are mostly 
confined to physiology, metabolism and reproduction, 
but its influence on insecticide toxicity, particularly 
of OCI compounds received less attention. Therefore 
in the present investigation, the influence of the neu- 
roendocrine system on the toxicity of kelthane to 
the penaeid prawn, Metapenaeus monoceros was tested. 

MATERIALS AND METHODS 

Healthy, intermolt prawns, ~etapenaeus monoceros of 
75 + 5 mm long anu weighing 2.5 + 0.5 g were collected 
from Buckingham canal adjoining ~avali sea coast 
(lat. 14o55'N and long. 80O3'E), India. They were 
acclimatized in the laboratorYofOr 1 wk in seawater 
of 15 + 1 ppt sallnlty, 27 + 1 C temperature and pH 
7.2 _+ 0.2. The prawns were fed with a mixture of rice 
bran, powdered oll cake and minced crab muscle (1:1:1 
mixture). The media in which they were placed was 
changed daily. Continuous aeration was provided. 
These prawns form the stock which were malntained con- 
tinuously and used for experimentation. The experimen- 
tal design consists of controls, eyestalk amlated USA) 
and eyestalk extract injected (ESEI) prawns. Unilate- 
ral eyestalk ablation was performed on control prawns 
by extirpating the left eyestalk at the base without 
prior ligation as described by Tullis and Kamemoto 
(1973). They form the ESA prawns. ESEI prawns were 
maintained by injecting eyestalk (ES) extract to 1 d 
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old ESAprawn. 20~L of ES extract was injected intra- 
muscularly into the lateral abdominal muscle in between 
the pleural membrane of the second and third segments 
using a microsyringe. The ES extract was prepared by 
the method of Silverthorn (1975) using ethanolsacetone 
(211) mixture as the extractlonmedium (Ramanaiah 1991). 
3ham controls for ESAprawns were maintained by slight- 
ly injuring the eyestalks without removal. Injection 
of 20/aL of ethanol-acetone mixture to the ES injured 
prawns serve as sham controls for ESEI prawns. A small 
quantity of streptopencillln was added in the media 
containing control and experimental prawns to prevent 
microbial infection. The controls and experimental 
prawns (ESA, ESEI and sham controls) were used for to- 
xicity evaluation 1 d after treatment to recover from 
shock effects. 

The technical grade kelthane (1,1-bischlorophenyl, 2,2, 
2-trichloro ethanol) of 85~ purity obtained from Indo- 
fll Chemicals Ltd, Bombay (~ndia) was used as the test 
chemical. A stock solution of 1000 mg/L and appropri- 
ate working concentrations were prepared by dilutions 
with 15 ppt seawater. The toxicity evaluation was con- 
ducted following the static bloassay procedure of 
Doudoroff et al (1951). The control and sham control 
prawns were exposed to 7 concentrations of kelthane 
from 0.08 mg/L to 0.20  mg/Ll the ESAand ESEI prawns 
were exposed to 7 concentrations of kelthane each from 
0.04 mg/L to 0.16 mg/L and from 0.06 mg/L to 0.18 mg/L 
respectively (with a difference of 0.02 mg/L). For each 
set andat each concentration 12 prawns of almost equal 
size and weight were taken and the experiment was re- 
peated six times. The mortality rate in the kelthane 
exposed sham controls were similar to the mortality 
rates of kelthane exposed control prawns. The 96-hr 
LC50 values were computed following the problt arlth- 
matlcal, problt graphical, ~unulative mortality method, 
Behrens method and Karbers method as per u (1964). 
The mean LC50, standard error, slope and 95~ fiducial 
limits were also calculated (Finney 1964). 

RESULTS AbD DISCUSSZON 

The control prawns recorded no mortality at 0.08 mg/L 
but i00~ mortality at 0.2 mg/L concentration of kel- 
thane. The ESA prawns recorded nll and I00~ mortality 
at 0 . 0 4  mg/L and 0.16 mg/L concentrations of kelthane 
respectively, while the ESEI prawns recorded no morta- 
lity at 0.06 mg/L and 100~& mortality at 0.18 mg/L kel- 
thane (Fig 1). From the 96-hr LC50 values obtained 
through various methods, mean LOS0 value, standard 
error, slope and fiduclal limits for the control and 
experimental prawns were calculated (Table 1). These 
data show agreement in LC50 values obtained through 
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Figure I. LC50 of kelthane to M.monoceros 
0--0, $-4~Eyestalk ablated prawns exposed to kelthane, 
~-~, b-~-Eyestalk extract injected prawns exposed to 
kelthane and~,H -control prawns exposed to kelthane. 

problt with the other methods confirming the probit 
method is still the most reliable and valid method in 
toxi=ity evaluation. The mean 96-hr LC50 value to con- 
trol prawns exposed to kelthane is 0.142 mg/L, for ESA 
prawn it is 0.100 mg/L and for ESEI prawn it is 0.132 
mg/L (Table 1). These trends demonstrate that kelth- 
ame is highly toxic to ESA prawns compared to ESEI 
and control prawns. The low LC50 value for ESA prawns 
demonstrate that the ESA prawns are more sensitive to 
kelthane than ESEI and control prawns. The LC50 values 
for ESA and ESEI prawns were highly significant (diffe- 
rent) but the per cent change in LC50 values of ESEI 
prawns was low compared to ESA prawns. The high slope 
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Value for RSA prawns also confirms that kelthane is 
more toxic to ESA prawns compared to ESEI and control 
prawns. 

The high toxicity of kelthane to ESA prawns should be 
the consequence of loss of a single dose of ES hormone. 
Since insecticides cause toxic stress (Matsumura 1985) 
in the absence of a single dose of ES hormone a cumu- 
lative effect, must De operating on ESA and kelthane 
exposed prawns resulting in ESA prawns becoming highly 
sensitive to kelthane toxicity. In ESEI prawns the 
toxicity of kelthane is much reduced than the ESA prawn 
indicating the influence of the neuroendocrlne extract. 
In general kelthane is toxic to M. monoceros irrespec- 
tive of the condition. In ESA prawns, kelthane toxicity 
is enhanced at low concentrations out in ESEI prawns 
the trend is reversed, almost reaching the control LC50 
value. This indicates the ES hormones have an influe- 
nce on toxicity. The fiducial (upper and lower) limits 
of ESA prawns exposed to Melthane showed a narrow ran- 
ge compared to the ESEI and control prawns exposed to 
kelthane (Table 1). This indicates that ESA prawns 
as such are highly sensitive to kelthane because of 
insufficient availaDi• of P~ hormones while the 
controls and ESEI prawns are able to withstand keltha- 
ne toxicity because sufficient amount of ES hormones 
are available and that they are also interacting with 
the kelthane molecules. 
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