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Heavy metal  input into the media, ei ther  terrestr ial  or aquatic, is an 
important  aspect of environmental  pollution. Cadmium is a toxic, 
non-essential heavy metal  inhibiting numerous enzymes with functional 
sulfhydryl groups (Vallee and Ulmer 1972). It belongs to group II B of 
the periodic table. Its use in electroplat ing industry, smelting and 
refining industry, the application of phosphate fer t i l izers  and in 
mineleaching, releases cadmium into the environment.  Among the 
animals, aquatic organisms are most sensitive to heavy metals.  Various 
aspects of toxic e f fec ts  of cadmium pollution on fishes have been 
extensively reviewed (Cornelius et  al. 1983). Survey of l i terature  reveals 
that  relat ively few a t tempts  have been made on the various aspects  
of cadmium toxici ty in crustaceans (Collier et  al. 1973; Thurberg et al. 
1973; Calabrese et al. 1977; Frank and Robertson 1979) and these stu- 
dies were mainly devoted to marine forms. The freshwater  crustaceans,  
part icularly the freshwater  field crab, Barytelphusa guerini, received 
less attention.  This crab forms one of the major components  of the 
paddy field ecosystem and has an edible importance among local 
populations. Apart  from this, these crabs are easily available, 
maintainable in the laboratory and data obtained in this study can be 
extrapolated to other crustaceans.  

The present study reports the influence of cadmium on cer ta in  aspects 
of carbohydrate  metabolism in the tissues of the freshwater  field crab, 
Barytelphusa guerini, exposed to sublethal concentra t ion of cadmium 
chloride. 

MATERIALS AND METHODS 

Healthy, uniform sized maie crabs, Barytelphusa guerini, were col lected 
from and around Hyderabad and were accl imat ized to the laboratory 
conditions for a period of 15 days. The animais were fed f ishmeat 
ad libitum. To determine the LC50 value, the crabs were exposed to 
six serial concentrat ions of cadmium chloride. A density of 10 crabs 
per 8 litres of water  was used with 10 individuals in each tub. The 
physico-chemical  character is t ics  of water  were as follows: pli 7.4; 
dissolved oxygen 4.6 ppm; total  alkalinity expressed as HCO3 16 ppm; 
and carbonates  (CO3) 4 ppm. Free carbon dioxide was absent. The 
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bioassay exper iment  of each concent ra t ion  was r epea ted  six r imes 
with parallel  controls,  and mor ta l i ty  was noted in each concent ra t ion  
a t  the end of 96 hours. No mor ta l i ty  was observed in controls.  Ail 
the exper iments  were  eonducted at  26.5 2 0.5 ~ C. The average  
mor ta l i ty  in each concent ra t ion  was taken to de te rmine  LCS0 by 
plot t ing a graph, taking log concent ra t ion  on X-axis and % mor ta l i ty  
on Y-axis  (Finney 1964). According to graphical  plots the 50% 
mor ta l i ty  corresponds to log concentrat ion-]~.26 which is equivalent  to 
1.82 mg/L of CdCI~. The crabs  were  exposed to sublethal 
concent ra t ion  (1/3 of  ~.C50, i.e., 0.6 mg/L) as suggested by Konar 
(1969) for a period of 15 days. The toxicant  wa te r  and normal  wa te r  
were  renewed every  24 hours a f t e r  feeding. The animais were  s tarved 
a day prior to exper imenta t ion  to avoid metabol ic  d i f ferences ,  if any 
due to dds feeding and food reserves .  Six crabs each from 
exper imenta l  and control  tubs were  saer i f iced on the 4th and the 15th 
day of exposure. The tissues, che la te  legmuscle, hepa topancreas ,  heart ,  
gills and thoracic  gangliori, were  isolated from both control  and 
t ox i can t - t r ea t ed  animais and were  immedia te ly  t r ans fe r red  to a deep-  
f r eeze r  for analysis of various biochemical  p a r a m e t e r s  glycogen and 
tota l  f ree  sugars (Nicholas e t  al. 1956) laet ic  acid (Barker and 
Summerson 1941), glycogen Phosphorylase ~~a and ab ~~ (Cori et  al. 
1955), Succinate  dehydrogenase and Lac t a t e  dehydrogenase (modified 
method of Nachlas e t  al. 1960). The protein content  in the enzyme 
source was e s t ima ted  aecording to Lowry e t  al. (1951), using bovine 
serum albumin (Sigi�9 as a standard.  

RESULTS AND DISCUSSION 

The e f f e c t  of cadmium chloride on glycogen, to ta l  f ree  sugars, 
glycogen phosphorylase, succinate  dehydrogenase,  l a c t a t e  dehydrogenase 
and l ac t a t e  levels in the tissues gill, che la te  legmuscle,  hepatopancreas ,  
hear t  and thoracic  ganglion has been invest igated.  The results  
presented  in the Tables 1-3 reveal  that  the carbohydra te  metabol ism 
was s ignif icant ly a l te red  during sublethal  toxicosis of cadmium chlorid~ 
The a l te ra t ions  were  found to be t i ssue-specif ic  and t ime-dependent .  
Repor t s  in the higher animais  reveal  that  cadmium exposure  a f fec t s  
overal l  ca rbohydra te  metabol ism (Sporn et  al. 1970). A fall in glycogen 
levels in the t issues indicates  the possibility of ac t ive  glycogenolysis.  
As evidence of this, the ac t iv i t ies  of  enzymes  phosphorylase ™ & ab v, 
involved in the glycogenolysis,  were  found to be enhanced in the 
present  study (Table 2). Such an observat ion,  a drop in glycogen, has 
been repor ted  in higher animais (Singhal e t  al. 1974). The decrease  in 
the ra t io  of ac t ive  to to ta l  phosphorylase ac t iv i t ies  in this study 
(Table 2) suggests the possible involvement  of  endocrine sys tem in 
the s t imulat ion of glycogen breakdown (Ramamurth i  e t  al. 1968). 
5-Hydroxy t ryp tamine  (Seratonin) is considered as a neuroregula tory  
biogenic amine.  The ca tabol ism of 5-Hydroxy t ryp tamine  proceeds  via 
oxidat ive deaminat ion by monoamine oxidase. The animal subjected to 
inhalational mercury  showed a progressive fall in MAO ac t iv i ty  and 
a consequential  ce rebra l  accumula t ion  of 5-Hydroxy t ryp tamine .  This 
kind of neurological  phenomenon is a eha rac te r i s t i c  of  heavy  meta l  
poisoning (Corsi e t  al. 1963). Studies on the influence of 5-Hydroxy 
t ryp tamine  to f reshwater  field crab,  Oziotelphusa senex senex, resul ted 
in an increase  of  haemolymph to ta l  ca rbohydra tes  and a fall in f ree  
sugars, glycogen and e leva ted  phosphorylase ac t iv i ty  in the tissues 
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(Venkataramanaiah and Ramamur th i  1981). In the light of these 
observat ions,  cadmium chloride may a l te r  the normal functioning of 
the nervous sys tem through a l te red  membrane  permeabi l i ty  and induce 
the increased re lease  of hyperg lycemic  fac to r  from the eyes ta lk  
glands, and hence a l te r  the ca rbohydra te  metabol ism.  The decrease  in 
% d i f fe rence  be tween4 th  and 15th day in glycogen and to ta l  f ree  
sugars (Table 1) may be due to enhanced cadmium concent ra t ion  in 
the tissues. These d i f fe rences  are c lear ly  r e f l ec t ed  in the levels of  
ac t ive  and tota l  phosphorylase ac t iv i t ies  (Table 2). 

Inhibition of SDH ac t iv i ty  in the crab (Table 3) suggests  the 
dependence of crab on glycolyt ic  metabol i sm for energy needs. Collier 
e t  al. (1973) observed a dose-dependent  cadmium-induced decrease  in 
the respirat ion in the mud crab Eurypanopeus depressus. This suggests  
tha t  the inhibition of SDH ac t iv i ty  in the t issues may be due to the 
reduced supply of oxygen. Accumula t ion  of cadmium may  induce the 
s t ruc tura l  a l te ra t ions  in enzyme  molecule  of  SDH which may lose 
af f in i ty  for subs t ra te  and therefore ,  may result  in the inhibition of 
ac t iv i ty .  Inhibition of SDH ac t iv i ty  in the kidney of channel car  fish 
during heavy meta l  (mercur ic  chloride) toxicosis (Kendall 1975) also 
supports  the inhibition of SDH ac t iv i ty  in the tissues of crab.  L a c t a t e  
profi le  in various tissues presents  a very  interest ing inference  of 
glycolyt ic  metabol ism.  The gradual buil t-up of lac t ic  acid was observed 
in gill, muscle and hepatopancreas ,  whereas  l ac t a t e  levels fall  in 
thorac ic  ganglion and hear t  a f t e r  4 days of exposure with subsequent 
increase  a f t e r  15 days of exposure (Table 3). The a l te ra t ions  in l ac t a t e  
levels in the individual t issues could be very  well co r re la ted  with the 
changes in LDH act ivi ty .  The increase in LDH ac t iv i ty  in the 
legmuscle  of mud crab observed by Calabrese  e t  al (1977), supports 
the initial e l eva to ry  response in the present  animal.  The sensi t iv i ty  of  
LDH can be taken as a meaningful  biochemical  index during CdC12 
toxicosis.  Isozymal cha rac t e r i za t ion  of this enzyme at  regular  
intervals  of chronic exposures could present  a meaningful  p ic ture  about 
the t i ssue-specif ic  dependence for energy requi rements  during this 
toxici ty.  This aspec t  will be taken up at  the la ter  s tages  and some 
of the invest igat ions are still under progress.  
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