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Marine pollution is associated with the changes in the
physical, chemical and biological conditions of the sea
waters (Nammal war 1974). Although a nunmber of workers
have studied the effect of naphthalene on various
physi ol ogi cal and bi ocheni cal responses of  Marine
organism (Sujatha et al. 1990 ; Elumalai et al. 1997).
Generally the reproductive tissues are the nmain targets
for many environmental factors. For instance exposure to
pesticide |ike nmonocrotophos resulted in various gonadal
tissue abnormalities (Subburaju et al. 1987). It is
wel | known that the hepatopancreas in crustaceans
functions as storage site of organic reserves which are
nobilised to the gonad during the reproductive cycle to
neet specific requirements (Bal asubr amani an and
Subr anmoni am 1987). Considering the extent of studies on
the biochem cal changes of metabolities in relation to
gonadal maturation (Balasubramanian and Subranoni am
1987), information on the effect of envi ronnent al
pollutants on this aspect is neagre as conpared to
studies available in fishes (Costa and Ruby 1984).

It is therefore of interest to study changes in tissue
gl ycogen and haemol ynph freesugar changes related to
vitell ogenesis of the marine crab, Scylla Serrata exposed
to chemical stress. Hence, naphthalene is selected in
this study as it is a diaromatic fraction of the crude
and refined oils which is considered to be the npost toxic
conponent of the water soluble fraction of the crude and
refined oils (Nagabhushanam et al. 1991).

MATERI ALS AND METHODS

Female Scylla Serrata were collected from pulicate |ake
near Madras, Tam| Nadu. They were acclimated to the
| aborat ory tenperature (28 + 1°C) in large glass
aquaria for one week, adjusting the level of water to
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keep them just subnerged. The water was changed daily.
They were fed with flesh prawns and divided into two

groups. Crabs belonging to group | were reared in
napht hal ene-free seawater and treated as control. Crabs
belonging to group Il were exposed to naphthal ene at

0.020 ng/L concentration.

The treatnents were continued up to 96 hr. After the
exposure to naphthal ene, the ovarian stages were
classified based on t he criteria expl ai ned by
Bal asubramani an and Subranoni am (1987).

St age | | mmat ur e, prepubert al and reproductively
inactive ovary; white and thread Ilike in
appear ance.

Stage Il Reproductively active, showi ng  peri pheral

undul ations for the formation of ovarioles and
white in col our.

Stage Il Ovariole formation and Oogonial proliferations
conpl eted. The ovary is white in colour opaque
and thicker than the previous stage.

Stage |V Beginning of vitellogenesis and the ovary
acquires colouration from pale to deep yellow

Stage V Bri ght orange - col oured ovary with
vitell ogenesis at its peak. Lipid Yolk
deposition conpl et ed.

Stage VI Spent ovary with a few unspawned Oocytes
undergoing resorption and the crab with the
sponge.

Muscl e, hepatopancreas and ovary were separated from the
exposed and control crabs. The haenol ynph was collected
after prechilling the animals for 5 mn. The haenol ynph
was drained directly into prechilled centrifuge tube from
the cut end of propodus or dactylus of an appendage. The
gl ycogen content was estimated by the nethod of Caroll et
al. (1956), using glucose as standard. Free sugar |evel
was determ ned by the nmethod of Roe (1955), using glucose
as standard.

RESULTS AND DI SCUSSI ON

The ef fects of naphthal ene on haenol ynph free sugar |evel
and gl ycogen content of nuscle, hepatopancreas and ovary
during vitellogenesis of S. Serrata are presented in
Table 1. The haenol ynph freesugar |evel of the control
crab was high only in initial stage of vitell ogenesis.
The high free sugar |evel declined to traces at the
onset of vitellogenesis (Spent Stage VI). In the present
investigation decrease in the free sugar |level of
haenmol ynph was observed in pollutant exposed S. Serrata
in this level (Sujatha et al. 1990). They have suggested
that decline in the free sugar |level night be due to the
utilization of energy demand under stress condition.

G ycogen content of ovary of the control crab was high
only during initial stages of vitellogenesis. This high
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Table 1. Effect of naphthal ene on haenol ynph free sugar
I evel and tissue glycogen content of Scylla Serrata in
various stages of ovarian developnment. [C = control; T =
Tr eat ed]

Haenol ynph Ti ssue gl ycogen

St ages
g Free sugar Muscl e Hepat opancr eas Ovary

I C 1.21 = 0.45 0.58 = 0.12 1.29 £ 0.41 1.41 = 0.27
(100) (100) (100) (100)

T 0.48 + 0.08" 0.25 + 0.07"" 0.61 * 0.09" 0.71 % 0.09"""
(39.78) (43.27) (47.29) (50.42)

II C 1.44 = 0.36 0.48 = 0.10 0.88 £ 0.24 0.68 = 0.12

(100) (100) (100) (100)
T 0.61 =+ 0.27"" 0.24 + 0.03"" 0.28 + 0.09"" 0.37 = 0.12""
(42.56) (50.92) (31.86) (53.85)

III c 1.57 £ 0.61 0.78 = 0.10 1.51 + 0.62 1.10 + 0.45

T 0.58 + 0.27° 0.46 = 0.11" 0.77 + 0.11" 0.53 * 0.17°

(36.96) (58.95) (50.89) (48.18)

v CcC 1.42 + 0.27 1.03 = 0.47 1.38 + 0.41 0.77 =+ 0.13

(100) (100) (100) (100)
T 0.48 * 0.13""" 0.50 + 0.11° 0.64 + 0.26" 0.38 + 0.08""

(33.98) (48.45) (46.88) (50.19)

\ C 0.48 = 0.07 1.37 + 0.29 1.15 £ 0.36 0.82 = 0.14
(100) (100) (100) (100)

T 0.20 * 0.45"" 0.57 = 0.16""" 0.55 £ 0.10" 0.47 + 0.10""

(42.38) (41.42) (47.87) (57.61)

VI C 0.24 = 0.08 1.51 + 0.58 0.90 £ 0.28 0.56 + 0.08
(100) (100) (100) (100)

T 0.19 = 0.02" 0.68 = 0.29""" 0.46 + 0.10" 0.34 + 0.10"
(78.83) (45.10) (51.55) (60.99)

The results were expressed as ng/l OO ng of wet tissue for
nmuscl e, Hepatopancreas and ovary and ng/nL for haenol ynph
+ indicates standard deviation of five observations. In
parent heses are % change from control (100% .

“Not significant, 'P < 0.05, "P < 0.01, " P < 0.001

991



content dropped to traces during vitellogenesis (Stages
IV and V) . In hepatopancreas of control crab, t he
gl ycogen content was initially high at stage 11l of
ovarian maturation declined sharply in the spent stage
VI. In the nmuscle of control crab the glycogen was
sharply rise in the spent stage. In addition, a decline
in the organic reserves in stage Il may therefore be due
to heavy water intake occurring in the fresh noult stage
(Bal asubramani an and Subranopni am 1987).

In the present investigation, decrease in the glycogen
content in the ovary, hepatopancreas and nuscl e observed
i n napht hal ene exposed S.Serrata in this content (Dhavale
and Masurekar 1986; Elumalai et al. 1997) states the
decreased level of glycogen in tissues of toxicant
exposed aninmals. This also suggests a typical stress
response confirmng the preval ence of hypoxic condition
at the tissue level, since anoxia or hypoxia increase
carbohydrate consunption (Dezwaan and Zandee 1972)
thereby creating a sort of stress on animals even at
sublethal resulting in extra expenditure of energy
(Keller and Andrew 1973). Decrease in glycogen content in
hepat opancreas and nuscle of other pollutant exposed
crustaceans have been observed by other works (Ghosh and
Shrotri 1992). They have also suggested that the
decreased |evel of glycogen in toxicant exposed aninals
seemed to induce the glycogenolysis, possibly by
increasing the activity of glycogenphosphoryl ase to neet
the energy demand under stress condition or the chenical
may have an effect on glycogenesis by inhibiting the
activity of glycogen synthetase.

In the present study the haemol ynph free sugar |evel and
gl ycogen content of nuscle, hepatopancreas and ovary of
different ovarian stages of S.serrata were decreased
after exposure to naphthal ene. Hence, it can be concl uded
t hat napht hal ene affects the vitellogenesis of S. Serrata.
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