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Abstract: The freshwater field crab, Spiralothelphusa hydrodroma is an important human food source in

various parts of South India. The impact of textile dye industry effluent (TDIE) on the experimental

female crab S.hydrodroma (Herbst) was carried out. Effect of TDIE on the biochemical changes in the

neurosecretory cells such as brain, thoracic ganglia and eyestalk were observed. Quantitative study of

biochemical changes of lactate dehydrogenase (LDH), succinate dehydrogenase (SDH), acid phosphotase

(ACP) and alkaline phosphotase (ALP) in the neurosecretory cells was undertaken.
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INTRODUCTION

The effluent from the  textile industry are

characteristics of waste water released from sizing,

desizing, kiering, bleaching, mercerizing, dye house and

printing sections of composite cotton textile mills .[10]

The waste water is highly viscous with high suspended

solids and total dissolved solids. The total dissolved

solids are high due to the use of chemicals of high

solubility and the high suspended solids are due to the

precipitation of salts and undissolved impurity separated

by grey cloth. The textile waste water is rich in starch,

bicarbonates, chlorides and elements like copper and

chromium. Concentration of accumulated metals not

only cause mortality but generally result in sublethal

stress and may affect growth rate, reproductive success

and their ability to compete with other species in the

ecosystem. The pollutants which accumulate

continuously in the body tissues of progressively higher

concentrations during exposure are known to have

cumulative toxins . If the exposure stopped, a[16]

cumulative toxin is released very slowly in the media

of the living animals, and then ceases to damage the

organs. Accumulation of heavy metal at an ambient

level, through the food web may finally reach man and

hence is of great importance in the ecological cycle .[18]

The present investigation is launched to identify

systematically, the impact of textile dye industry

effluent on the neurosecretory cells and the associated

organs in a fresh water field female crab

Spiralothelphusa hydrodroma (Herbst).The study

includes the physico-chemical characteristics of textile

dye  industry effluent and their impact on

neurosecretory cells. 

MATERIALS AND METHODS

For the present study, effluent was collected from

a textile industry, in Ekambarakuppam village of

Nagari Taluk, Andhra Pradesh. The effluent was

collected at a fixed point when the discharges from all

the stages of processing are released into the

Kusasthalai river. The effluent was collected in sterile

polythene containers and stored at room temperature.

Physico-chemical properties of the stored effluent were

analyzed once in five days for about 6 times in a

month (Fig.1).

Fig. 1: Photograph showing the raw thread in the

boiling container.
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The fresh water female crab, Spiralothelphusa
hydrodroma (Herbst) were collected in and around the
irrigating channels and paddy fields at Thennangur
village, Vandavasi Taluk, Thiruvannamalai district,
Tamil Nadu. The female intermoult crabs that were in
the stage III of the ovarian development were selected
for this current study. Crabs of the intermoult stage
were identified and reported earlier . The crabs[4 ,37 ,15 ,13 ,12]

were maintained in normal day-night illumination in the
laboratory thereby providing normal acclimatization.
The crabs were fed with uncooked oats meal . All[13 ,12]

experimental animals were reared in the standardized
effluent in rectangular plastic containers covered with
plastic sheets (with small holes at the top of the
container for aeration) to minimize evaporation. Desired
concentrations of effluent were obtained by diluting the
mixed effluent with distilled water . Mature female[17]

crabs with carapace length ranging from 3.61 to 4.78
cm were used for the experiments. The water level was
maintained carefully so that the crabs were partially
immersed. Feeding was stopped prior to 24 hr before
the commencement of studies to reduce the additive
effects of the animal excreta in the test tanks .[21 ,28]

Raw effluent was considered as stock solutions and
standards were prepared using deionized water. The
acute toxicity test was conducted in duplicates using 5
L plastic containers. The duration of the test was 96 h
and during the study the crabs were starved. A
minimum of 1 L fresh water was added for ten crabs,
so that the crabs were half immersed. The water was
renewed every 24 h to avoid depletion of dissolved
oxygen in the medium and also to eliminate any
contamination of metallic wastes in solutions.

The mortality rate of S. hydrodroma was recorded
at 24, 48, 72 and 96 hours exposure to the effluent.
The percentage for corrected mortality was calculated
using the Abbott’s formula .[1]

                   Percentage living in control-Percentage living in treatment
Corrected mortality % = --------------------------------------------------------------------------  × 100

Percentage living in control

The corrected mortality data was analyzed  to[8 ,9]

50determine the LC  values (Theoretical estimate of the
concentrations, lethal to 50 percent of the test crabs).

50The LC  values were obtained by probit regression
line, taking test concentrations and corresponding
percent mortalities on log value and probit scales

50respectively. By graphical interpolation LC  values
were fixed and their fiducial limits 95% upper and
lower confidence limits were also calculated.

Sublethal studies are helpful to assess the response
of the test organisms to stress caused by effluents. S.
hydrodroma was exposed to one sublethal, safe
concentration for 15 and 30 d and the  1/3  and[14,31] rd

5 01/10  of 96 h LC  value represents the higherth

(69 .66 pp m)  and lower  (20 .9p pm ) sub le tha l
concentrations respectively. In this study, the higher
sublethal concentration (69.66ppm) was taken as
sublethal concentration. At the end of the treatment
period the control and treated crabs were dissected and

brain, thoracic ganglia and eyestalks were collected for
histological and biochemical studies.

The methods emphasized by APHA were adopted
for all physico-chemical parametric study .[2 ,3]

For identifying neurosecretory cells, few sections
of brain, thoracic ganglia and eyestalks were stained in
chrome-alum-haematoxylin phloxine (CHP). But for
photomicrographic purposes, most of the sections of
brain, thoracic ganglia and eyestalks were stained only
in haematoxylin and eosin as the sections that were
stained in haematoxylin and eosin produced good
photomicrographic results. The data obtained in the
present study were subjected to relevant statistical
analysis . For the present study, 1. Mean 2. Standard[42]

Deviation, 3. Three way analysis of variance and 4.
Duncan multiple ranges tests were used.

RESULTS AND DISCUSSION

Physico-chemical parametric study for the effluent
was  perform ed   and the results  were recorded
(Table 1, 2). The pH varied from 7.8 to 10.4 from the
month of October 2000 and July 2000 respectively.
The ground water pH fluctuated from 6.5 to 8.5 in all
the seasons. High pH was due to the presence of
chemicals like hypochlorite, chlorine, caustic soda that
were used during the bleaching processes which
increased the pH. pH of about 8.6 to 9.6 was supposed
to be critical in the rate of the bacterial “die off”.
Analysis of the physico-chemical parameters of the
textile dye effluent in this study showed fluctuations
through out the periods. This fluctuation in the general
parameters of the effluent may be due to the seasonal
variations and the volume of water used for the
processing of the raw thread in the textile industry and
it may also be due to the amount of chemicals used.
The dissolved solids of textile waste water ranged from
4030 to 7800 mg/l. The agreeable limit of dissolved
solids in fresh water is from 0 to 1000 mg/l. In this
study, it was too high rather than the tolerance limit
(2100 mg/l).  This might be due to the type of cloths
processed in the production of textile industries. The
suspended solids of the textile industries were found to
be between 386 to 1042 mg/l. 

Chemical parameters of the effluent showed
fluctuations throughout the period of study. It might be
due to the variations in the concentrations of chemical
and the quantity of water used for the processing of
raw cloth and also depending upon the quantity of
cloth. The conductivity ranged from 5542 to 11452 Ms
at 25ºC, pure water conductance was 550 Ms at 25ºC.
This was due to the presence of salt contamination of
the industrial waste which has increased the electrical
conductivity. This water is not suitable for irrigation
and other purposes. The waste water also contains
suspended solids in high quantity due to which the
waste water becomes viscous.
In the present investigation, the suspended solids of the
textile industries were found to be between 386 to
1042 mg/l. 
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Table 1: Physical characteristics of textile dye industry effluent from M arch 2000 to February 2001.

Sl. No. Parameter Drinking 

water M ar Apr M ay June July Aug

1 pH 7 ± 0.01 8.5 ± 0.1. 9.2 ± 0.4 9.9 ± 0.1 10.4 ± 0.5 9.6 ± 0.4 8.5 ± 0.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Conductivity (mhos/cm) 550 ± 1.81 9542 ± 51.5 10542 ±70.8 11452 ± 49 10224 ±21.1 10154 ±20.6 9454 ±31.3

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Total Suspended Solids 100 ± 0.1 840 ± 10.2 810 ± 12.3 1042 ±11.7 1520 ± 9.4 1440 ± 10.1 1240 ± 10.5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 Total Dissolved Solids 2100 ± 4.1 4030 ± 13 5623 ± 10.6 6425 ±2 0.2 7800 ± 22 6890 ± 12.3 6342 ±10.5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 B.O.D at  200° C 50 ± 0.1 396 ± 9 620 ± 10.6 990 ± 14 984 ± 10.2 910 ± 10.9 885 ± 10.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 C.O.D 250 ± 0.81 4620 ±20.5 4950 ± 20.8 6650 ± 26.2 6240 ± 21.5 6150 ± 20.6 5960 ± 17.4 

   Sept Oct Nov Dec Jan Feb

1 pH 7 ± 0.01 8.2 ± 0.3 7.8 ± 0.7 8.6 ± 0.5 8.5 ± 0.5 8.4 ± 0.1 8.5 ± 0.3

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Conductivity (mhos/cm) 550 ± 1.81 8587 ±22.1 7542 ±30.6 6525 ±12.2 6513 ±11.6 5542 ±18 8542 ± 20.1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Total Suspended Solids 100 ± 0.1 910 ±10.2 890 ± 9.5 860 ± 9.5 840 ± 9.3 890 ± 9.7 880 ± 8.5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 Total Dissolved Solids 2100 ± 4.1 5655 ±10.2 4905 ± 10.1 5855 ±14.2 6540 ± 18.6 6986 ± 15.2 5814 ± 10.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 B.O.D at  200° C 50 ± 0.1 780 ± 10.1 740 ± 14.6 695 ± 10.5 550 ± 12.4 510 ± 10.3 490 ± 9.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 C.O.D 250 ± 0.81 5125 ±20.2 4512 ± 13.8 4865 ± 10.3 5265 ±15.9 5645 ±  18.5 5892 ± 14.4

All values except pH and Conductivity are mg/l. Values are Mean ± Standard Deviation of 6 observations from M arch 2000 to February 2001.

Table 2: Chemical characteristics of textile dye industry effluent from M arch 2000 to February 2001.

Sl.No, Parameter (mg/l) Drinking

water M ar Apr M ay Jun Jul Aug

1. Ammoniacal Nitrogen 30±0.16 148±3.71 186±3.92 252±4.32 260±4.36 190±4.3 165±3.82

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. Nitrate 45±0.25 80±3.32 92±3.41 120±3.55 313±4.92 280±4.69 240±4.31

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Chloride 250±0.31 620±13.98 700±17.4 855±18.4 926±19.54 1042±8.94 1244±12.4

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4. Phosphate 1.2±0.37 5.8±0.91 6.9±1.23 7.2±1.41 7.8±1.48 7.2±1.41 6.6±1.26

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5. Sulphate 200±0.26 268±8.95 308±9.88 540±11.5 620±12.5 586±11.88 520±11.1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 Calcium 75±0.69 14±1.87 19±1.94 20±2.0 24±2.42 28±2.81 20±2.01

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 M agnesium 50±0.21 12±1.72 18±1.82 19±1.93 26±2.61 28±2.68 20±2.02

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 Sodium 20±0.01 860±14.2 890±15.2 918±8.75 980±9.58 1048±21.1 1145±12.3

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9 Potassium 2±0.39 11±1.1 12±1.32 13±1.1 15±1.42 18±2.1 19±1.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 Alkalinity 140±0.2 1125±20.3 1256±12.1 1350±8.95 1450±12.6 1554±31.2 1420±8.2

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11 Copper 0.05±0.001 0.3±0.04 0.31±0.02 0.38±0.06 0.39±0.01 0.41±0.03 0.38±0.02

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12 M anganese 0.06±0.002 0.09±0.01 0.1±0.01 0.11±0.02 0.1±0.01 0.096±0.02 0.094±0.01

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

13 Iron 0.09±0.001 1.12±0.01 1.89±0.02 2.22±0.01 2.85±0.02 2.96±0.01 2.44±0.01

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

14 Total Chromium 0.08±0.001 0.08±0.01 0.09±0.01 0.12±0.02 0.16±0.01 0.18±0.02 0.180.01

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

15 Zinc 0.03±0.001 0.03±0.001 0.08±0.01 0.11±0.02 0.15±0.01 0.14±0.02 0.13±0.01

  Sep Oct Nov Dec Jan Feb

1. Ammoniacal Nitrogen 30±0.16 140±2.81 132±2.42 120 ± 2.16 135±2.31 140±2.32 145±1.87

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2. Nitrate 45±0.25 214±2.4 182±2.51 140±2.13 110±2.10 96±1.95 90±1.26

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3. Chloride 250±0.31 1465±16.23 1354±16.13 1253±16.21 950±15.11 857±15.23 740±14.21

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 2: Continued.

4. Phosphate 1.2±0.37 5.8±0.82 5.2±0.71 4.69±0.42 4.2±0.33 4.1±0.32 5.2±0.21
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5. Sulphate 200±0.26 463±11.2 415±8.26 365±7.68 320±9.24 314±12.1 290±2.98
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Calcium 75±0.69 18±2.23 17±1.18 15±1.22 15±1.31 14±1.21 13±1.65
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 M agnesium 50±0.21 19±1.95 18±1.68 15±1.65 14±1.75 14±1.88 12±1.62
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Sodium 20±0.01 1450±17.95 1505±18.62 1355±18.62 1240±18.23 1056±15.21 980±12.62
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 Potassium 2±0.39 15±1.32 14±1.42 14±1.41 13±1.11 12±1.0 11±0.9
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 Alkalinity 140±0.2 1350±8.23 1205±7.62 1180±6.62 1065±6.6 995±6.23 1010±7.8
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Copper 0.05±0.001 0.35±0.06 0.34±0.02 0.31±0.09 0.29±0.08 0.27±0.09 0.26±0.025
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 M anganese 0.06±0.002 0.085±0.008 0.081±0.005 0.075±0.009 0.068±0.004 0.061±0.005 0.058±0.009
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 Iron 0.09±0.001 2.32±0.42 2.12±0.21 1.68±0.22 1.33±0.2 1.31±0.31 1.52±0.18
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 Total Chromium 0.08±0.001 0.17±0.016 0.16±0.016 0.16±0.017 0.15±0.018 0.11±0.018 0.1±0.019
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Zinc 0.03±0.001 0.12±0.011 0.09±0.008 0.08±0.007 0.05±0.001 0.04±0.001 0.03±0.001
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Values 1 to 10 are mg/l and values 11 to 15 are µgm/l. Values are M ean ± Standard Deviation of 6 observations from M arch 2000 to February
2001.

High levels of chemical parameters were observed
in the TDIE of Ekambarakuppam village like
ammoniacal nitrogen (120 to 260 mg/l), nitrate (80 to
313), chloride (620 to 1465), phosphate (4.1 to 7.8
mg/l), sulphate (260 to 620 mg/l), calcium (13 to 28
mg/l), magnesium (13 to 28 mg/l) sodium (860 to 1505
mg/l), potassium (11 to19 mg/l) alkalinity ( 995 to
1554 mg/l), heavy metals like copper (0.26 to 0.39
µgm/l), manganese (0.058 to 0.11 µgm/l), iron (1.12 to
2.96 µgm/l), total chromium (0.08 to 0.18 µgm/l) and
zinc (0.03 to 0.15 µgm/l).  

The S. hydrodroma exposed to the sublethal
concentrations of TDIE for 15 and 30 d exhibited
histological, biochemical and some morphological
changes when compared the control groups. The
damages were more pronounced in the 30 d TDIE
exposed crabs than 15 d exposed crabs.

In the experimental female crab S. hydrodroma
that were exposed to textile dye industry effluent
(TDIE) at a sublethal concentration (69.66) in two
different exposure periods showed morphological and
histological changes in the brain, thoracic ganglia and
eyestalks. The changes were also observed in the
protein, carbohydrate and lipid contents. This is due to
the impact of the effluent in the various tissues.
Similarly, the effect of TDIE on enzyme activity
namely succinate dehydrogenase, lactate dehydrogenase,
acid phosphatase and alkaline phosphatase in the
various tissues of the experimental crabs were also
noticed. Further, the crabs treated with TDIE, the acute

50 toxicity level was expressed in terms of LC value

50(Table 3). The acute 96 h LC  value for TDIE for S.
hydrodroma was found to be 209.89ppm. Results
obtained in the present investigation clearly showed
that the essential metals and also the inorganic salts
present in the effluent caused damages to the tissues at
the sublethal concentrations, and a marked decrease in

the protein, lipid and carbohydrate contents. 
The crabs treated with the sublethal concentrations

of TDIE showed changes in the neurosecretory cells of
brain, thoracic ganglia and eyestalks and their contents.
Neurosecretory cells of treated crabs showed
moderately or less staining reaction and the less
amount of neurosecretory materials in the cytoplasm.
Similar observations, like depletion of neurosecretory
materials were also noticed in Uca pugilator in
response to reserpine treatment and in Paratelphusa
h y d r o d r o m o u s  e x p o s e d  t o  r e s e r p i n e  a n d
chlorpromazine. The different types of neurosecretory
cells showed variations in staining reactions suggesting
the involvement of toxic substances in the
neurosecretory system. The values obtained (Table 4-7),
suggested an increased proteolysis and the possible
utilization of the products and their degradation of the
metabolic process. This might enter into TCA cycle
through amino transferase system to cope up with
excess demand of energy during toxic stress. The
decrease in protein content was drastic in 15 days
treated crabs when compared to the controls. The
decrease level was maximum at 30 days of treatment
(Fig.2,3). The depletion of tissue protein was due to
the diversification of energy to meet the impending
energy demand under toxic stress and altered enzyme
activities. 

Decrease or increase in the enzyme activity
represents the stress in any organism that results in
metabolic burden. In the present study, the enzyme
succinate dehydrogenase, lactate dehydrogenase, acid
and alkaline phosphatases were estimated both in
control and the experimental with the sublethal
concentration (69.66ppm) of TDIE. Since, the succinate
dehydrogenase enzyme is an important enzyme in TCA
cycle; its inhibition suggests that the metabolic pathway
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might have been turned into anaerobic to meet the
increased energy demand during pollution stress.  The

result of the present study confirms the exposure to
cadmium and mercury toxicity.

50Table 3:  The LC  values and regression equations for S. hydrodroma treated with textile dye industry effluent

50Exposure period LC  (ppm) Upper confidence limits Lower confidence limits Regression results Slope function (SF) r2

(Hours) (UCL)(ppm) (LCL)(ppm) (LCL)

24 288.40 313.34 264.70 Y = - 47.56 + 11.81 1.243 0.992
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
48 264.24 288.28 241.75 Y = - 47.71 + 11.94 1.247 0.986
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
72 234.42 252.20 217.27 Y = - 45.66 + 11.59 1.230 0.981
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
96 209.89 231.11 189.14 Y = - 40.60 + 10.53 1.262 0.994

Table 4: Effect of sublethal concentration of textile dye industry effluent (TDIE) on succinate dehydrogenase (SDH) activity in different tissues
of  S. hydrodroma.

Exposure Tissues Control Experimental F- Value P-Value
Period ------------------------ ------------------------

M ean     ± SD M ean± SD

 Brain 7.89       ± 0.56 7.01       ± 0.69 5.26    0.011 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Thoracic ganglia 8.41       ± 0.23 7.23       ± 0.89 13.25 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 5.78       ± 1.16 3.95       ± 0.65 4.55    0.0154 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 Brain 7.22       ± 0.03 6.23       ± 0.2 9.88    0.002 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30 Thoracic ganglia 7.85       ± 0.58 6.55       ± 0.52 18.67 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 4.68       ± 1.15 3.22       ± 0.61 6.58    0.0022 *

M ean ±  SD   of six individuals observations. Values are expresed m g/g wet tissue and mg/ml haemolymph. *Statistically signficant (By one-
way analysis of variance). NS Not significant.  Statistically significant (By Duncan's multiple range test)1

Table 5: Effect of sublethal concentration of textile dye industry effluent (TDIE) on lactate dehydrogenase (LDH) activity in different tissues
of  S. hydrodroma.

Exposure Tissues Control Experimental F- Value P-Value
Period ------------------------ ------------------------

M ean     ± SD M ean      ± SD

Brain 4.34       ± 0.88 4.29        ± 1.22 2.14 0.0992 NS
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Thoracic ganglia 4.85       ± 0.65 4.38        ± 0.33 1.25 0.0732 NS
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 3.89       ± 0.56 4.68        ± 1.12 2.62 < 0.0104 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 Brain 4.36       ± 0.65 4.22        ± 0.92 2.69 0.0542 NS
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30 Thoracic ganglia 4.65       ± 0.23 4.31        ± 0.2 1.35 0.0992 NS
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 4.12       ± 4.2 4.88        ± 0.72 3.55 < 0.0104 *†

M ean ±  SD   of six individuals observations. Values are expresed m g/g wet tissue and mg/ml haemolymph. *Statistically signficant (By one-
way analysis of variance) NS Not significant. Statistically significant (By Duncan's m ultiple range test).1

Table 6: Effect of sublethal concentration of textile dye industry effluent (TDIE) on acid phosphatase (ACP)activity in different tissues of
S. hydrodroma.

Exposure Tissues Control Experimental F- Value P-Value
Period ----------------------------- ---------------------------

M ean         ± SD M ean         ± SD

15 Brain 1.06           ± 0.72 1.64           ± 0.92 21.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Thoracic ganglia 1.24           ± 0.74 2.05           ± 1.2 18.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 Eyestalk 1.23           ± 0.76 1.62           ± 1.12 4.55 < 0.0104 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 Brain 1.72           ± 0.59 2.92           ± 0.92 21.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30 Thoracic ganglia 1.65           ± 0.48 2.95           ± 1.2 18.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 1.74           ± 0.95 2.28           ± 1.12 4.55 < 0.0104 *†

M ean ± SD of six individuals observations. Values are expressed m g/g wet tissue and mg/ml haemolymph. *Statistically significant (By one-way
analysis of variance) NS   Not significant Statistically significant (By Duncan's m ultiple range test).1
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Table 7: Effect of sublethal concentration of dye industry effluent (TDIE) on alkaline phosphatase (ALP) activity in different tissues of  S.
hydrodroma.

Exposure Tissues Control Experimental F- Value P-Value
Period -------------------------- -------------------------

M ean        ± SD M ean        ± SD

 Brain 4.78          ± 0.25 2.87          ± 0.65 21.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 Thoracic ganglia 6.28          ± 1.2 5.65          ± 0.55 18.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 4.68          ± 1.12 3.65          ± 0.72 4.55 < 0.0104 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 Brain 4.12          ± 0.92 3.32          ± 0.79 21.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
30 Thoracic ganglia 5.52          ± 1.2 4.16          ± 0.65 18.22 < 0.001 *†

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Days Eyestalk 4.12          ± 1.12 2.65          ± 0.45 4.55 < 0.0104 *†

M ean ± SD of six individuals observations. Values are expressed m g/g wet tissue and mg/ml haem olym ph. *Statistically significant (By one-way
analysis of variance) NS Not significant Statistically significant (By Duncan's m ultiple range test).1

Fig. 2: Photomicrograph showing the neurosecretory
cells in the c.s of brain of S. hydrodroma-control.
Stained in haematoxylin and eosin × 880. Nsc-
Neurosecretory cells (arrow).

Fig. 3: Photomicrograph showing the neurosecretory
cells in the c.s of brain of S. hydrodroma-30 d of
treatment. Stained in haematoxylin and eosin (less
stained) × 880 Nsc-Neurosecretory cells.

In the present investigation, the activity of alkaline
phosphatase was found to be less in the experimental
crabs when compared with that of the control crabs.
Alkaline phosphatase is a brush border enzyme that
splits various phosphorous esters at an alkaline pH and
mediates membrane transport. It is also involved in the
active transport, glycogen metabolism, protein
synthesis, synthesis of certain enzymes and secretory
activity. Any alteration in the activity of alkaline
phosphatase affects the organisms in many ways.
Further, decrease in the succinate dehydrogenase, and
alkaline phosphatase activities and increase in lactate
dehydrogenase and acid phosphatase activities, clearly
indicate that the heavy metals such as copper, iron,

chromium, zinc, and inorganic chemicals present in the
TDIE might cause the metabolic stress in the
experimental crabs S. hydrodroma. In such, the findings
of the present study on the textile mill effluent and its
impact on the tissue chemistry confirms heavy metal
toxicity, pesticide toxicity, paper, pulp, sugar mill,
tannery effluent toxicity and other inorganic salts
toxicity. The metabolic status of the crab seems to be
altered which demands depletion of energy reserves
such as carbohydrate, protein and lipids. The
implications of the above depletion of energy reserves
will have a bearing over the reproductive status of the
animal. The decapods being the most important
category of crustaceans, the contamination of water
bodies and land areas by such toxicants like the
effluents of any particular category could drive out the
species from the local areas as well as from their
established niches. The loss of such a species would
impair the niche and hide population.
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