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Abstract 

            In present investigation the estuarine 

crab Scylla serrata exposed to cadmium sulphate and 

mercury sulphate (17.2mg/L, 6 mg/L)  up to 24, 48, 

72, 96, 120 hrs respectively. In present study DNA 

content was decreased in muscle and hepatopancreas 

and chelate legs at 24 hrs to 48 hrs and slightly 

increased at 72 hrs. RNA content was decreased in 

muscle and hepatopancreas and chelate leg, muscle 

and gills at 24 hrs, 48 hrs, 96 hrs and 120 hrs and 

slightly increased at 72 hrs exposure in cadmium 

exposure crab Scylla serrata. Whereas mercuric 

sulphate exposure crabs DNA and RNA content was 

decreased from 24 hrs to 120 hrs in muscle and 

chelate legs and slightly decreased at 24 hrs and 

other tissue RNA content decreased. Nucleic acid 

(RNA and DNA) due to heavy metals toxicity DNA 

synthesis inhibited ultimately resulted in depletion in 

RNA level. Any variation in protein affected nucleic 

acid Synthesis.  

Key words: Scylla serrata,  RNA, DNA, 

cadmium sulphate, Mercuric sulphate 

Introduction 

Nucleic acids are polymer of 

nucleotides. Nucleotides are consists of 

combining nitrogenous ring and phosphate 

group of orthophosphoric acid. The 

heterocyclic constituent are referred as bases 

of nucleotides. The structural classes of 

nucleic acid occur in the cells differing in 

the nature of the sugar, they contain ribose , 

a five carbon sugar known as ribonucleic 

acid ( RNA), while other contain the 2-

deoxy derivative of ribose known as 

deoxyribonucleic acid (DNA). 

Nucleic acids are the nitrogen 

containing compounds of higher molecular 

complex associated with protein in cell. The 

information in DNA consists of the 

sequence in which different base pair occur 

in the centre of stack. The length of 

molecules in different organisms is roughly 

proportional to the amount of information it 

contain. DNA constitute a master file of 

genetic information carefully reproduced in 

successive generation of the cells, where as 

RNA molecules are used as working copies 

and as a tools for making protein. When cell 

divide, each daughter cell must have faithful 

copies of entire genetic instruction in 

original cell. This accompanied by 

replication of the DNA in which new chain 

of complimentary chains are created for 

each of the original chain in the cell. 

The use of the information in DNA 

to direct the life of a cell involve synthesis 

of the RNA molecules as a working copies 

of segments of DNA, Some of the RNA are 

structural components. Of the apparatus of 

protein synthesis other act as messengers of 

DNA in the nucleus carrying instruction for 

assembly of cellular proteins These 

instruction are used by the enzymes 
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catalyzing protein synthesis in the cystosol 

(Leninger).  

 DNA is a master molecule of life. 

Heavy metals enter into body of organism 

through the respiratory organ like gill, Lung 

etc. and through food and drinking water. It 

is hazardous to aquatic ecosystem and 

disturbs the food chain.Nucleic acid contents 

are considered as an index of capacity of an 

organism for protein synthesis. Different 

hormones and stress conditions may exert 

control over synthesis, activity and break 

down of nucleic acids. The nucleic acid 

contents can cause alternation in genetic 

information and genome functioning. 

Material and method 

The tissue of crab Scylla serrata i.e. 

hepatopancreas, muscle chelate leg, gill and 

heart were selected for the DNA estimation 

in present investigation. 

DNA ( Diphenylamine Method0 

Estimation of DNA content was 

determined by Diphenylamine Reaction 

(Barton 1956).  After isolating the tissues 

1% homogenate were prepared in ice cold 

distilled water Add 1 ml 10 % 

trichloroacetic acid, these solution were 

centrifuged at 2600rpm minutes. Discarded 

the supernatants and the precipitate were 

washed three time in 5% TCA each time the 

supernatants were discarded each times. 

Again add 2ml of 5% TCA  to the 

precipitate mixed well heated  the 

suspension for 20 minutes at 90oc cooled the 

tubes centrifuged for 10 minutes at 2500 

rpm  To o.2 ml of supernatants o. 8ml of 5% 

TCA and 2ml of diphenylamine reagent 

were added. The contents were kept in 

boiling water bath at 70oc for 15 minutes 

cooled and the colour was read at 600 rpm 

against blank. The blank consists of 1 ml 5% 

TCA and 2ml diphenylamine reagent 

(Barton1956). 

RNA (Orcinol) 

The tissue hepatopancreas, muscle 

chelate leg, gill and heart of crab Scylla 

serrata were selected for the RNA estimation 

in present investigation. 

  RNA was determined by Orcinol 

method (Bial 1962).  After isolating the 

tissues 1% homogenates were prepared in 

ice cold distilled water. Add 1ml 10 % 

trichloroacetic acid, these solution were 

centrifuged at 2600rpm minutes. Discarded 

the supernatants and  the precipitate were 

washed three time in 5% trichloroacetic  

acid each time the supernatants were 

discarded each  times. Add 4ml of 0.3N 

KOH to hydrolyzed RNA incubated 37oc 

for 1 hour Transferred the tube to ice bath 

for 5 minutes and then added 10 % TCA 

leaved the tubes 0oc for 10 minutes. From 

these 2ml supernatant, 1ml distilled water 

and 3ml Orcinol reagent were added 

incubated 37oc for 1 hour. Read colour 

density against blank. The blank consists of 

2ml distilled water, 1ml 5% TCA and 3ml 

Orcinol reagent.  

Result and discussion 

In the present study, DNA content in 

hepatopancreas muscle and chelate leg was 

decreased at first from 24 hrs to 48 hrs 
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exposures and slightly increased at 72 hrs 

exposures and then declined in 120 hrs and 

in gill and heart DNA content decreased 

from 24 hrs exposures to 120 hrs. In 

mercuric sulphate exposed crab in muscle 

and chelate legs DNA was decreased at 24 

hrs, 72 hrs, 96 hrs and 120 hrs. ( table 1a, 

2b).  cadmium sulphate exposed crab Scylla 

serrata RNA content in hepatopancreas, 

muscle, chelate legs gill and heart was 

decreased at 24 hrs, 72 hrs, 96 hrs and 120 

hrs and slightly increased at 48 hrs. In 

mercuric sulphate exposed crab in muscle 

and chelate legs RNA was decreased at 24 

hrs, 72 hrs, 96 hrs and 120 hrs where as 

slightly increased at 48 hrs where as in 

hepatopancreas, gill and heart RNA 

decreased from  24 hrs .to 120 hrs. ( table 

2a,2b) 

Table1a: Deoxyribonucleic Acid (DNA) in 

different tissue of crab Scylla serrata 

exposed Cadmium Sulphate 

Ho

ur

s 

Hepat

opanc

reas 

Mus

cle 

Chel

ate 

leg 

Gill Hear

t 

Co

nt

rol 

0.5823 

±0.09 

0.568

±0.1

2 

0.54

4±0.

09 

0.34

3 

±0.1

1 

0.245

±0.13 

24 0.5450 

± 0.04 

0.539 

± 

0.03 

0.53

2±0.

07 

0.28

4±0.

02 

0.214

±0.06 

48 0.439 

± 0.02 

0.525 

± 0.1 

0.52

5 ± 

0.12 

0.26

9  

±0.0

0.199

±0.07 

7 

72 0.492 

±0.03 

0.410

± 

0.03 

0.49

2 

±0.0

3 

0.23

5 

±0.2

2 

0.164

±0.09 

96 0.368 

± 0.07 

0.373 

± 

0.04 

0.37

2 ± 

0.04 

0.19

4 ± 

0.09 

0.088

±0.02 

12

0 

0.313 

± 0.01 

0.412 

±0.1

1 

0.28

6 ± 

0.02 

0.13

5 ± 

0.04 

0.110

± 

0.09 

• Values are means ±SD of six 

individual observation, p>0.05, P< 

0.01 p.0.01 significant when 

student’s test was applied between 

control and experimental groups. 

Table 1b: Deoxyribonucleic Acid (DNA) in 

different tissue of crab Scylla serrata 

exposed Mercuric Sulphate 

Ho

urs 

Hep

atop

ancr

eas 

M

u

sc

le 

Che

late 

leg 

Gill Heart 

Co

ntr

ol 

0.58

2 

±0.0

9 

0.

5

6

8 

±

0.

1

2 

0.54

4±0.

09 

0.34

3 

±0.1

1 

0.245

±0.13 

24 0.51

2 

0.

5

0.50

1±0.

0.26

9 

0.190

±0.04 
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±0.0

5 

1

3

7 

±

0.

0

2 

08 ±0.0

3 

48 0.40

0 

±0.0

4 

0.

4

5

5 

±

0.

0

4 

0.47

3±0.

08 

0.25

8 

±0.0

3 

0.123 

±0.03 

72 0.48

3 

±0.0

4 

0.

4

9

4 

±

0.

0

7 

0.36

0 

±0.0

5 

0.19

4 

±0.0

5 

0.115 

±0.05 

96 0.34

5 

±0.0

7 

0.

3

5

8 

±

0.

1

1 

0.27

6±0.

11 

0.15

3 

±0.1

1 

0.088 

±0.02 

120 0.30

18 

±0.0

9 

0.

2

7

2

0 

0.19

6 

±0.0

2 

0.08

50 

±0.0

9 

0.076

±0.09 

±

0.

1

2 

• Values are means ±SD of six 

individual observation, p>0.05, p < 

0.01, p. 0.01 significant when 

student’s test was applied between 

control and experimental groups. 

 

Table za: Ribonucleic Acid (RNA) 

in different tissue of crab Scylla serrata 

exposed Cadmium Sulphate 

H

o

u

rs 

Hep

atop

ancr

eas 

M

usc

le 

Chel

ate 

leg 

Gill Heart 

C

o

n

tr

ol 

2.37

1 ± 

0.06 

2.1

61 

± 

0.4 

2.114 

± 

0,04 

2.21

6 ± 

0.7 

0.961 

± 0.04 

2

4 

1.99

9 ± 

0.06 

1.6

57 

±0.

1 

1.962

± 

0.02 

1.80

9 

±0.0

6 

0.762

± 0.2 

4

8 

2.17

2 ± 

0.03 

2.0

76

±0.

02 

1.676 

± 

0.02 

2.14

2 ± 

0.03 

0.837 

± 0.08 

7

2 

1.60

9 ± 

0.07 

1.5

23 

± 

1.828 

± 

0.05 

1.56

2 ± 

0.07 

0.685 

± 0.03 
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0.1 

9

6 

1.58

1 ± 

0.05 

1.4

89 

± 

0.0

9 

1.600 

± 

0.06 

1.45

7 ± 

0.03 

0.427 

±  

0.03 

1

2

0 

1.51

4 ± 

0.02 

1.3

08 

± 

0.1

0 

1.447 

± 

0.02 

1.27

8 ± 

0.03 

0.294 

± 0.02 

• Values are means ±SD of six 

individual observation, p>0.05, p < 

0.01, p. 0.01 significant when 

student’s test was applied between 

control and experimental groups. 

Table 2b: Ribonucleic Acid (RNA) in 

different tissue of crab Scylla serrata 

exposed Mercuric Sulphate 

Ho

ur

s 

Hepat

opancr

eas 

Mus

cle 

Che

late 

leg 

Gill Hea

rt 

Co

ntr

ol 

2.371 ± 

0.06 

2.16

1 ± 

0.42 

2.11

4 ± 

0.06 

2.12

6 ± 

0.07 

0.96

1 ± 

0.04 

2

4 

2.705 ± 

0.04 

1.66

6 ± 

0.1 

1.62

3 ± 

0.08 

1.69

5 

0.04 

0.70

5 ± 

0.04 

4

8 

2.095 ± 

0.04 

2.01

8 ± 

0.02 

1.58

1 ± 

0.04 

1.99

0 ± 

0.05 

0.74

2 ± 

0.08 

72 2.018 ± 2.18 1.39 1.54 0.60

0.03 1 ± 

0.01 

0 ± 

0.04 

7 ± 

0.03 

9 ± 

0.05 

96 1.466 ± 

0.02 

1.08

5 ± 

0.06 

1.29

5 ± 

0.08 

1.22

0 ± 

0.08 

0.39

9 ± 

0.03 

12

0 

1.457 ± 

0.02 

1.02

8 ± 

0.05 

1.08

0 ± 

0.1 

1.17

4 ± 

0.08 

0.23

2 ± 

0.01 

• Values are means ±SD of six 

individual observation, p>0.05, p< 0.01, p. 

0.01 significant when student’s test was 

applied between control and experimental 

groups. 

 

 

Figure 1a:- DNA content in 

different tissue of crab Scylla serrata 

exposed Cadmium Sulphate 
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Fig. 1b- DNA content in different tissue of 

crab Scylla serrata exposed Mercuric 

Sulphate 

 

Figure 2a:-RNA content in 

different tissue of crab Scylla serrata 

exposed to Cadmium Sulphate  

 

 

 

Figure 2b:-RNA content in 

different tissue of crab Scylla serrata 

exposed to Mercuric Sulphate 
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related proteins, such as metallothionein 

(MTs) and heat shock proteins (HSPs) 

(Padmini and Usha Rani, 2008; Wang et al., 

2007; Webb and Gagnon, 2009). MTs are 

cytosolic and or nuclear cysteine-rich 

proteins, selectively linking their cysteine 

residues to Cu+2 and Zn+2 and other toxic 

metals (Hellou, 2011). Thus, these proteins, 

involved in the mechanisms of general 

responses to stress as well as in the tolerance 

and the detoxification of heavy metals, have 

been proposed as a sensitive. 

Tong Lu et al., (2001) observed that 

approximately 60 genes (10%) were 

differently expressed in arsenic exposed 

human livers compared to control. The 

differentially exposed genes induced those 

involved in cell cycle regulation, apoptosis, 

DNA damage, response and intermediate 

filaments. 

Tripathi and Verma (2000) reported 

that RNA and protein content was decline 

by 26-30%. However the decrease in DNA 

content was only 10% in skeletal muscle if 

catfish, Clarius batrachus exposure to 

endosulfan. Andhale and zambare (2011) 

showed that RNA polymate was binds to 

binding site especially to its DNA template 

of nucleotide and primer substrates from a 

new phosphodiester bond and elongates a 

growing RNA. RNA content was decreased 

due to acute exposure of mercury and 

arsenic. 

  Melathion pesticide disrupt DNA 

synthesis affected RNA synthesis and 

consequently protein synthesis (Tripathi and 

Verma, 2004). Gautam et al., (2002) 

reported the histo-chemical observations in 

nucleic acids (RNA and DNA) in the 

stomach and intestine of Channa punctatus 

(Bloch) after the treatment with endosulfan 

and diazinon pesticides. Vijayavel and 

Balasubramanian (2006) observed total 

protein, RNA and DNA decreased in edible 

crab Scylla serrata exposed to naphthalene.  

 Rathod and Kshisagar (2010) 

studied effect of sublethal concentration of 

two different kinds of pesticides fenvalerate 

(Synthetic pyrethroid) and monocrotophos 

(Organophosphate) on fresh water fish 

Puctius arenatus. They observed DNA and 

protein content in selected tissue like gills, 

liver, kidney and muscle decreased.. Tilak et 

al., (2005) mentioned reduction in RNA 

content in fresh water fish Catla catla, 

Labeo rohita and Cirrhina mrigala exposed 

to chloropyrifors in different tissues of 

fishes. Thenmozhi et al., (2011) showed 

significant decrease in nucleic acid content 

in liver, muscle and gill in fresh water fish 

Labeo rohita exposed to sublethal 

concentration of melathion.                 

 Muley et al. (2000) found 

significant alterations in the DNA and RNA 

contents in gills, liver and brain of the 

common carp, Cyprinus carpio exposed to 

cadmium chloride and lead acetate, 

respectively. Both heavy metals decreased 

DNA content in all tissues. Cd and Pb 

toxicity decreased RNA content in liver and 

brain and increased it in gills. Krishnaja et 

al., (1987) examined the toxic effects of 

mercuric chloride, phenyl mercuric acetate, 

cadmium chloride, selenium dioxide, arsenic 

trioxide and lead nitrate on Scylla serrata, 
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the common edible Indian marine crab. 

More et al., (2003) reported depletion of 

DNA in the bivalve, Lamellidan marginalis 

exposed to heavy metals. 

Conclusion  

Nucleic acids are polymer of 

nucleotides. It play important role in 

biological activities and regulate the protein 

synthesis any variation in nucleic acid 

content alter protein synthesis. Nucleic acid 

(DNA, RNA) content in vital organs like 

muscle, Hepatopancreas gill and heart the 

heavy metal inhibit protein synthesis which 

affect on nucleic ac.id DNA synthesis is 

inhibited and reduced DNA and RNA 

content in crab Scylla serrata exposed to 

heavy metals cadmium sulphate and 

mercuric sulphate 

References  

 Andhale A. V. and S. P. Zambare (2011): 

Fect of nickel induced biochemical alterations in 

fresh water bivalve, Lammellidens marginalis. J. O f 

Ecobiotech. 3(11): 18-24. 

Buschini, A., Martino, A., Gustavino, B., 

Monfrinotti, M., Poli, P., Rossi, C., Santoro, M., 

Dorr, A.J., Rizzoni, M., (2004): Comet assay and 

micronucleus test in circulating erythrocytes of 

Cyprinus carpio specimens exposed in situ to lake 

waters treated with disinfectants for potabilization. 

Mutat. Res. 557, 119–129. 

Gautam, R. K., G. Kalpana, Tejeswarilal 

(2002): Effect of pesticide on gastrointestinal nucleic 

acid in Channa punctatus (Bloch) J. Ecotoxicol. Env. 

Monit 12: 57-60. 

Hellou, J., (2011): Behavioural 

ecotoxicology, an ‘‘early warning’’ signal to assess 

environmental quality. Environ. Sci. Pollut. Res. Int. 

18, 1–11. 

Holden P. R. (2000): Toxic mechanisms 

mediated by gene expression. In: Roberts, R.A. (Ed.), 

Apoptosis in Toxicology. Taylor and Francis, 

London, 187–211. 

Krishnaja A.P., Rege M.S and Joshi A.G 

(1987): Toxic effects of certain heavy metals (Hg, 

Cd, Pb, As and Se) on the intertidal crab Scylla 

serrata. Marine Environ. Resera. 21 (2): 109-119. 

Matsumoto, S.T., Mantovani, M.S., 

Malagutti, M.I.A., Dias, A.L., Fonseca, I.C., Marin- 

Morales, M.A., (2006): Genotoxicity and 

mutagenicity of water contaminated with tannery 

effluents, as evaluated by the micronucleus test and 

comet assay using the fish Oreochromis niloticus and 

chromosomes aberrations in onion root-tips. Genet. 

Mol. Biol. 29, 148–158. 

Muley, D.V., Kamble, G.B., Bhilave, M.P., 

(2000): Effect of heavy metals on nucleic acids in 

Cyprinus carpio. J. Environ.Biol. 21, 367–370. 

Nwani, C.D., Lakra, W.S., Nagpure, N.S., 

Kumar, R., Kushwaha, B., Srivastava, S.K., (2010):  

Mutagenic and genotoxic effects of carbosulfan in 

freshwater fish Channa punctatus (Bloch) using 

micronucleus assay and alkaline single-cell gel 

electrophoresis. Food Chem. Toxicol. 48, 202–208. 

Padmini, E., Usha Rani, M., (2008):  

Impact of seasonal variation on HSP70 expression 

quantitated in stressed fish hepatocytes. Comp. 

Biochem. Physiol. 151, 278–285 

Russo, C., Rocco, L., Morescalchi, M.A., 

Stingo, V., (2004): Assessment of environ- mental 

stress by the micronucleus test and the Comet assay 

on the genome of teleost populations from two 

natural environments. Ecotoxicol. Environ. Saf. 57, 

168–174. 

Steinert, S.A., Streib-Montee, R., Leather, 

J.M., Chadwick, D.B., (1998): DNA damage in 

mailto:anveshanaindia@gmail.com
http://www.anveshanaindia.com/


AIJRPLS                                  VOLUME 10, ISSUE 2 (2025, Apr/May/Jun)                           (ISSN-2456-3889)ONLINE 

Anveshana’s International Journal of Research in Pharmacy and Life Sciences 

 

Anveshana’s International Journal of Research in Pharmacy and Life Sciences 

EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com 

64 

mussels at sites in San Diego Bay. Mutat. Res. 399, 

65–85. 

 

Thenmozhi, V. Vignesh, R. Thirumugan, S. 

Arun (2011): Impact of melathion on mortality and 

biochemical changes of fresh water fish, Cypinus 

carpio. Ecotoxicol. 14: 387-395 

Tong Lu Jie, Liu Edwrd L Lecuyse you, 

Shu Ming Liag Cheng and Michael P Walkes 

(2001): Application of DNA microarray to study of 

arsenic induced liver diseases in population of  

Guizho, Chizhou, China Toxicol Sci 56: 185-196. 

Wang, Y., Xu, J., Sheng, L., Zheng, Y., 

(2007): Field and laboratory investigations of the 

thermal influence on tissue-specific Hsp70 levels in 

common carp (Cyprinus carpio). Comp. Biochem. 

Physiol. A Mol. Integr. Physiol. 148, 821–827. 

Webb, D., Gagnon, M.M., (2009): The 

value of stress protein as an environmental 

biomarker of fish health under field conditions. 

Environ. Toxicol. 24, 287–295. 

Tilak K. S.Veeraiah K. S. and Suman 

(2005):  The effect of Ammonia, Nitrite and nitrate on 

the oxygen consumption of the fish 

Ctenopharyngodon idella (Valenciennes). J. 

Ecotoxicol. Environ Monit 11 (3) : 163- 168. 

Tripathi, G. and Verma P. (2004): 

Endosulfan Mediated biochemical changes in the 

fresh water fish Clarias batrachus.  Biomed Env. Sci. 

17: 47-56 

Tripathi, G and Verma, P. (2006): 

Endosulfan induced micromolecule changes in the 

skeletal muscle of cat fish, Proc. Acad. Env, Biol. 9: 

33. 

Rocha, P.S., Luvizotto, G.L., Kosmehl, T., 

Bottcher, M., Storch, V., Braunbeck, T., Hollert, H., 

(2009):  Sediment genotoxicity in the Tiete River (Sao 

Paulo, Brazil): in vitro comet assay versus in situ 

micronucleus assay studies. Ecotoxicol. Environ. Saf. 

72, 1842–1848. 

Vijayavel, K., Balasubramanian, M.P., 

(2008): DNA damage and cell necrosis induced by 

naphthalene due to the modulation of 

biotransformation enzymes in an estuarine crab 

Scylla serrata. Journal of Biochem. Mol. Toxicol. 

22:1–7. 

 

 

mailto:anveshanaindia@gmail.com
http://www.anveshanaindia.com/

