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days).

The enzymes are the mediators of the metabolism and the interference of heavy metals with osmo-
regulatory mechanisms may influence the osmotic pressure, cardiac function and nerve conduction
sequentially. The presence of Spirulina platensis might have protected the protein part of the enzyme
despite the fish species were exposed to sub-lethal levels of zinc in Labeo rohita, Clarias batrachus
& Channa punctatus reflects that the aquatic autotrophs have soothing impact hence the fish species
are able to survive under ability of adaptation for survival.

In the present study the influence of Spirulina platensis on sub - lethal concentrations of zinc on
phosphofructokinase in cerebrum, diencephalon, cerebellum and medulla oblongata in Labeo rohita
(Ham.), Clarias batrachus (Linn.) and Channa punctatus (Bloch) under chronic studies (15,30 & 45
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INTRODUCTION

Heavy metal induces oxidative damage in different organs by
increasing per-oxidation of membrane chemistry and altering
the antioxidant system of the cells/tissues [Bashiru &
Rosemary, 2007, Kumar & Kalonia, 2007]. Interaction of
metal ions with the cell organelles causes injury to cellular
components. Heavy metal intoxication further depletes
glutathione & protein bound sulfa-hydryl groups resulting into
the production of reactive oxygen species like hydrogen
peroxides, superoxide ions & hydroxyl radicals. These reactive
oxygen species induce elevated visceral per -oxidation /Bano
et al, 2007; Gini etal., 2006, Gupta & Flora,2006 and
Kaur & Bansal ,2008].

The biological compounds with anti-oxidant properties protect
cells & tissues against deleterious effects of reactive oxygen
species & other free radicals. Protective compounds from
biological source with anti - per oxidative and antioxidant
properties play a vital role in protecting the visceral organs
against heavy metal toxicity/Bert, et. al., 2009, Nichat, 2016 a,
b J.Newtechnologies are innovated to conserve energy
and save expenditure. Involving aquatic autotrophs to
combat aquatic contamination is attaining momentum
[Kushwaha et.al. , 2001& 2004, Nichat, et. al. 2014 & Dosi
et.al. 2007].
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In the present investigation the researcher want to study the
influence of Spirulina platensis on sub - lethal
concentrations of zinc on phosphofructokinase in cerebrum,
diencephalon, cerebellum and medulla oblongata in Labeo
rohita (Ham.), Clarias batrachus (Linn.) and Channa
punctatus (Bloch) under chronic studies (15,30 & 45 days).

MATERIAL and METHODS

Alive, healthy, mature, disease-free & active Labeo
rohita (Ham.), Clarias batrachus(Linn.) and Channa
punctatus(Bloch.) 120-130 gm. of  18-20 cm. (standard
length) were obtained from few selected local ponds
to avoid ecological variation and acclimatized in the laboratory
condition for a period of seven days and were
subjected for various exposures and investigations.

Method of microbe Feeding: Spirulina platensis was given
daily for Labeo rohita in flour as pellets and for Clarias
batrachus and Channa punctatus the Spirulina platensis
mixed with 35% animal flesh made pellets and these three fish
species were kept under observation for thirty minutes.

Determination of safety, Sub-lethal and lethal concentration:
Safety, sub-lethal concentrations of zinc metal was determined
on Labeo rohita,Clarias batrachus and Channa punctatus by
the Probit Analysis Method [Finney,1971]. Higher
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concentration of zinc was used and slowly reduced the amount
of concentration to know the LC-50/100 value for 96-hour
exposure.

Acute studies: The Labeo rohita, Clarias batrachus and
Channa punctatus (120-130 gm) of 18-20 cm (standard length)
were taken separately and kept in twenty groups and each
group consist of forty eight fish species. No food was given to
the above fish species during this period (08, 16 & 24hrs).

The first set of Labeo rohita, Clarias batrachus and Channa
punctatus were exposed to sub-lethal concentration of zinc
metal the detail were described somewhere else [Shaffi &
Kakaria2006] .

Preparation of tissue extract: The termination of the
experiment preparation of tissue extract and enzyme assays
were described elsewhere [Colowick & Kaplon, 1975 , Shaffi &
Habbibulla,1977].

Table No 1 Impact of Spirulina platensis on Zinc Metal (sub-lethal)caused toxicity in three fresh water Teleosts Phospho
fructokunase- Chronic Studies

Duration of Sub-Lethal Concentration Exposure % Of Fall/

Duration of Sub-Lethal Concentration % Of Fall/
(1]

Regions of the brain  Control Rise Exposure With Spirulina platensis Rise
15 DAYS 30 DAYS 45 DAYS 15 DAYS 30 DAYS 45 DAYS
(a) Labeo rohita (HAM)
S B T R B ST
T R T
L L T
Mol Oblongsa Voo o wos w9 Soq  won  sese 360
(b) Clarias batrachus (LINN.)
B L e
T T SR T
Cobellm Uyl o soi sor 0 Zor o s 2609
MedullOblogss  ong  Sow  won s 0% Son  som s B
(¢) Channa punctatus (BLOCH)
- B B R
I A S O R
Casblm Dol Lo o s Tl s son 29
Mol Oblongss by S ot sow Y gl seie  son M

Values are mean + SDM of seven replicates. The data was subjected to test of ANOVA. The super scripts (a, b & c¢) indicates that P >0.01, P>0.02, & P>0.05 respectively

Fall in phosphofructokinase

70
60
50
40
30
20
10

59.09

m Series] ™ Series2

Series 1 —Zinc treated, Series 2 —Zinc & Spirulina platensis treated

Diagram 1 Variation of phosphofructokinase in defferent brain region of Labeo rohita, Clarias batrachus and Channa punctatus
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Statistical analysis: The experiments with acute and chronic
studies were repeated at least seven times separately the data
for analysis of variance.

RESULTS

It is clear that phosphofructokinase in different brain regions
(cerebrum, diencephalons, cerebellum & medulla oblongata) of
Labeo rohita(sub-lethal concentration of Zn- 0.72 mg/ltr.),
Clarias batrachus (sub-lethal concentration of Zn- 2.75mg/ltr.),
and Channa punctatus (sub-lethal concentration of Zn-
2.90mg/ltr.,) exposed to sub-lethal zinc concentration in
presence of Spirulina platensis underwent marked variations
at 15, 30 & 45 days. Please see Table-01 and chart diagrams -
01.

The variations in phosphofructokinase was maximum ( Fall) at
30 days in diencephalons than at 15 & 45 days in comparison
to cerebrum, medulla oblongata & cerebellum in Labeo rohita .
The fall in phosphofructokinase was highest in diencephalons
at 30 days than at 15 & 45 days accompanied by cerebrum,
medulla oblongata & & cerebellum in Clarias batrachus
exposed to sub- lethal levels of zinc metal in presence of
Spirulina platensis under chronic studies.

In Channa punctatus the phosphofructokinase fall was
optimum in diencephalons at 30 days exposed to sub-lethal
level of zinc in presence of Spirulina platensis in comparison
to 15&45 days than in cerebrum, medulla oblongata &
cerebellum.

Among the fish species Labeo rohita was most affected than
Clarias batrachus & Channa punctatus exposed to sub- lethal
concentrations of zinc metal in presence of Spirulina
platensis.

DISCUSSION

The exposure to sub-lethal levels of zinc might have secreted
significant secretion of humoral & cell mediated responses in
exposed animals like Labeo rohita, Clarias batrachus &
Channa punctatus. If the immunology becomes weak the
organism will face difficulty to overcome the toxicant
poisoning and subsequently the toxicant impact will affect
physiology of the organism and the variations in enzymes of
brain regions may be understood on these lines and the
presence of these aquatic autotroph might have reduced the
toxic impact and the less fall in enzymes may be due to the
presence of the above said autotroph which have the ability to
accumulate the toxicant and the less fall in the enzymes may
be understood as the detoxification property of the aquatic
autotrophs [Mench,et.al.,2009; Page,et.al., 2009; Schroder,
et.al., 2009 and Nichat, et. al., 2015].

CONCLUSION

Novel methods to clean up the heavy metal polluted water
bodies by replicate transitional physical & chemical methods of
environmental cleanup through phyto-remediation.
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