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Abstract: This study represents the data on changes of nitrite in the hematocrit value of fish Cirrhinus mrigala exposed to sublethal
concentration of nitrite was presented in the Table 13 and Fig.12. At the end of 7" day, hematocrit value was increased (+4.58%) when
compared to that of the control group. In the rest of the study period (14 to 35" days), hematocrit value was declined in nitrite exposed
fish showing a percent decrease of 8.79, 8.33, 12.53 and 13.01 at the end of 14™ , 21% | 28" and 35" days, respectively. Table 14 and Fig.
13 furnish the data on changes in the MCV value of fish Cirrhinus mrigala exposed to sublethal concentration of nitrite for 35 days.
During the above treatment period, MCV value was found to slightly increased at the end of 7" day showing a percent increase of 2.653.
However after 7™ day, MCV value was found to be decreased showing a percent decrease of -3.71, -9.35, and -7.28 at the end of 14", 21%
and 28" days. In contrast to the above decrease, a marginal percent increase of 0.38 was noted at the end of 35" day.
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1. Introduction

Nitrite an important toxicant to fresh water fish present in
the environment is relatively low concentration. This anion
is an intermediate product in bacterial nitrification processes
in ecosystems. Under normal conditions, the ammonia is
transformed by bacterial oxidation to nitrite and then to
nitrate. However, an imbalance of this oxidation system at
high rate of ammonia production can result into disruption
of the nitrification process and incremental of environmental
nitrite 1. Thus resulting in a toxicity episode caused by
anion, which can be of special importance in habitats
receiving nitrogenous materials, in hypoxic environments,
and in intensive aquaculture systems with unbalanced water
filtering 2,3,45. Studies on fish revealed that nitrite induced a

large variety of physiological disturbances many of which
contribute to toxicity s.

Fish peripheral blood analysis is used to assess its
physiological state and effect of hazardous substances, to
determine the nonspecific resistance. Although fish blood
parameters have been increasingly determined in
environmental monitoring programs as valuable indicators
of physiological changes in the presence of toxicants, the
most important barrier to using these findings in
environmental studies is the lack of basic information about
the blood response to stressors mainly from tropical
speciesr. Alteration in the hematological parameters such as
hematocrit and mean cell volume in blood corpuscles counts
in fish can be stimulated by incidental factors such as
capture and sampling as well as chronic factors such as
exposure to disease and environmental contaminants
pesticides and salts.

The hematocrit (HCT) of blood is the ratio of the volume of
erythrocytes to that of the whole blood. Significant increase

in HCT values was noted in Oncorhynchus mykiss exposed
to aluminiums, and increase in HCT values was reported in

different fishes exposed to metals like chromium g, zincio,
and cadmiumii, in Oreochromis niloticus exposed to
copperiz, in Cyprinus carpio exposed to cadmiumii, in
Hoplias malabaricus exposed to methyl mercurys, in
Clarias gariepinus exposed to organic selenium 1sand in
Tilapia zilli exposed to aluminium 15. Significant decrease in

HCT values was also reported in different fish exposed to
metals like chromiums, zincie, and cadmiumii. However

many authors have reported a decrease in HCT by cadmium
exposure in Salmo gairdneriie,Tilapia zilliiz, in Channa
punctatusis,copper exposed fish, Oreochromis niloticus) and
in Oncorhynchus mykissis. On the other hand, HCT showed
no significant difference in its value in long term methyl
mercury exposure 20,in Oncorhynchus mykiss. In this study

hematocrit values increased and decreased during nitrite
exposure in fish Cirrhinus mrigala.

21, reported significant increase in MCV (Mean cell VVolume)

in lead and nitrate exposed fish Clarius batrachus. Similar
increase in MCV was reported in Oncorhynchus mykiss
exposed to coppery, in Hoplias malabaricus exposed to

mercuryis, and in Clarias gariepinus exposed to zincze,
increase in MCV in fish exposed to mercury byas. Increase

in MCV reported in fish Cirrhinus mrigala exposed to nitrite
by24. However significant decrease in MCV was noticed in

Tilapia zilli exposed to cadmium byaz, in Clarias gariepinus
exposed to copperzs, and in Tilapia zilli exposed to
aluminium 1s.In this study MCV values increased and
decreased during nitrite exposure in fish Cirrhinus mrigala.

Volume 4 Issue 5, May 2015
WWWw.ijsr.net

Paper ID: 17041501

Licensed Under Creative Commons Attribution CC BY

2808




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

2. Materials and Methods

Hematocrit

Hematocrit was estimated by microhematocrit (capillary)
method as described by Nelson and Morris (1989) using RM
12C micro centrifuge and a microhematocrit reader.

Mean Cell Volume (MCV)

The MCV is the average volume of red cells and is
calculated from the hematocrit (HCT) and red cell count
(RBC).

MCV (cubic micro) = —ac100) X 100

RBC (millions/cumm x109)

The Department of Zoology, School of Life Sciences,
Bharathiar University, Coimbatore 46, Tamil Nadu, India,
has been registered with the Committee for the Purpose of
Control and Supervision of Experiments on Animals
(CPCSEA), Government of India. The experiments and the
handling of the organisms were carried out as per the
guidelines of  CPCSEA. (Dr. M. Ramesh,
Professor,Bharathiar University, Coimbatore 46, Tamil
Nadu, India.

3. Results

The data on changes of nitrite in the hematocrit value of fish
Cirrhinus mrigala exposed to sublethal concentration of
nitrite was presented in the Table 13 and Fig.12. At the end
of 7" day, hematocrit value was increased (+4.58%) when
compared to that of the control group. In the rest of the study
period (14 to 35" days), hematocrit value was declined in
nitrite exposed fish showing a percent decrease of 8.79,
8.33, 12.53 and 13.01 at the end of 14", 21%, 28" and 35"
days, respectively. There were significant (P< 0.05)
variation among the treatments (F; 4 = 438.34; P< 0.05),
periods (Fy4 40 = 36.34; P< 0.05) and their interactions (F, 40
=71.75; P< 0.05).Table 14 and Fig. 13 furnish the data on
changes in the MCV value of fish Cirrhinus mrigala
exposed to sublethal concentration of nitrite for 35 days.
During the above treatment period, MCV value was found to
slightly increased at the end of 7" day showing a percent
increase of 2.653. However after 7" day, MCV value was
found to be decreased showing a percent decrease of -3.71, -
9.35, and -7.28 at the end of 14™ 21% and 28" days,
respectively. In contrast to the above decrease, a marginal
percent increase of 0.38 was noted at the end of 35" day.
There were significant (P<0.05) variation among the
treatments (Fy, 50 = 25.91; P< 0.05), periods (F4 4 = 43.80;
P< 0.05), and their interactions (F4 4 = 28.99; P< 0.05).

Table 13: Changes in Hematocrit (HCT) values of Cirrhinus
mrigala exposed to sublethal concentration of nitrite for 35

Values are mean = of five individual observation. (+)
Denotes increase over control. (-) Denotes decrease over
control. **Significant at 5% level. Means in a column
bearing same letter are significantly different according to
DMRT (P> 0.05).

(-3.33)

-12.53) (-13.01)

Figure 12

Table 14: Changes in (MCV) values of Cirrhinus mrigala
exposed to sublethal concentration of nitrite for 35 days

S.No |Exposure MCV/(fl)
period Control experiment |percentage
7 7 62.55 +3.110 | 64.21 + 3.094 +2.653
14 14 63.03 +4.762 | 60.69 +5.528 -3.712
21 21 64.23 + 3.392 | 58.22 + 3.311 -9.35
28 28 63.14 + 3.368 | 58.84 + 2.527 -7.28
35 35 65.38 +2.440 | 65.63 + 2.664 +0.382

days

S. |Exposure Hematocrit %

No |period Control experiment | percentage
I 7 39.30+2.990| 41.10+1.777 +4.58
14 14 43.20 +2.119| 39.40 + 2.990 -8.79
21 21 42.00+ 1.974| 38.50 +2.939 -8.33
28 28 | 41.60+1.648| 36.30 +2.633| -12.53
35 35 | 41.50+1.648| 36.10 +2.410| -13.01

Paper ID: 17041501

Licensed Under Creative Commons Attribution CC BY

Values are mean + of five individual observation. (+)
Denotes increase over control. (-) Denotes decrease over
control. **Significant at 5% level. Means in a column
bearing same letter are significantly different according to
DMRT (P> 0.05).
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4. Discussion

Nitrite toxicity to fish, as a result of high environmental
levels, is due to various processes including the formation of
methaemoglobin which are a non-functional haemoglobin
form and the cytolysis of hepatocytes and gill chloride
cellsze. Fish can be especially sensitive to nitrite because of
its competition with chloride to bind sites in chloride cellsz.
Nitrite can actually be found in high concentrations in
plasma of fish exposed to high nitrite levels 2z. The presence
of small amount of nitrite in water seems to be highly toxic
to fisha. Nitrite concentrations in blood plasma may be more
than 60 times higher than the concentrations in the
surrounding mediumzs. Neverthless, the blood appears to be
the primary target of nitrite action. From the blood plasma,
nitrite diffuses into red blood cells, where it oxidizes iron in
haemoglobin (Hb) to the 3 oxidation state.

Blood of fish may be one of the indicators for diagnosis of
fish diseases. Thus hematological investigations are very
essential in monitoring the fish health. The most prominent
effects to nitrite increases in methemoglobin content and the
plasma nitrite concentrationsze. Methemoglobin formation is

supported to result in tissue hypoxia which causes
significant stress 26, 10. This could be caused by increases in

red cell counts and the content of hemoglobin to maintain
the system deliveryso. The reduction of methemoglobin can
be mediated by the NADH-Methemoglobin reductase
system. The enzyme is presumed to be present in several
species, including fish s31,because basal levels of
methemoglobin were reached whenever, the fish were
allowed to recover nitrite in free water.

The increase of MCV observed in individuals of H.
malabaricus exposed to Hg may be explained by the
presence of a larger amount of older or larger red blood cells
as described bysz. In the present study the significant

increase in MCV during acute and sublethal treatment
indicate swelling of red blood cells due to hypoxia or
impaired of water balance, lysis of the red blood cells spend
in circulation is reduced. Swelling of RBC’s due to hypoxic
condition in the toxicant treated organisms may lead to a
significant increase in MCV value. The increase in MCV
may also result from an increase of immature RBCss. In the
present investigation the significant decrease of MCV during
acute and sublethal treatment might be due to high
percentage of immature red blood cells in the circulation. An
increased MCV during stress were due to the swelling of red
blood cells or the release of large red blood cells into the
circulation. The increase and decrease in MCV with all
concentrations of NP can be attributed to direct of feedback
responses of structural damage to RBC membranes,
resulting in hemolysis and impairment in hemoglobin
synthesis, and stress related release of RBCs form the
spleen.

In the present investigation fish Cirrhinus mrigala exposed
to nitrite concentration were it disrupts in the blood of fish.
There occurs changes in the hematological parameters
especially the changes in hematocrit The increase in
hematocrit (HCT) may be due to increase in erythropoises

which leads to blood lysis. The passage of nitrite into blood
stream causes lysis which means shrinkage of RBC. The
decrease might be due to asphyxia leads to an increase in
hemoglobin, RBC and other constinuents of the blood.
Disrupted hematological patterns appear very quickly and
precede changes in fish behavioural and visible lesions.
Evaluation of toxic of the salts is facilitated by results of the
toxicological variables have been used more to determine
the sublethal concentration of pollutants. The hematological
profiles have been used as stress inhabitors.

References

[1] GisbertRA, CardonacL, HuertasaM, GallardodMA,
SarasqueteeC, Sala-RabanaldM, IbardA, SanchezdJ,
Castello-OrvayF, Recovery of Siberian sturgeon
yearlings after an acute exposure to environmental
nitrite: Changes in the plasmatic ionic balance, Na',
K*-ATPase activity, and gill histology, 2004.
Aquacult. 239, 141-154,

[2] EddyFB, WilliamsEM, Nitrite and freshwater fish,
1987. Chem.Ecol. 3, 1-38.

[3] TomassoJR, Toxicity of nitrogenous wastes to
aquaculture animals, 1994. Rev.Fish.Sci. 2(4), 291-
314.

[4] JensenFB, Nitrite disrupts multiple physiological
functions in aquatic animals, 2003. Comp.Biochem
Physiol. 135A, 9-24.

[5] JensenFB, Uptake and effects of nitrite and nitrate in
animals. In: Nitrogen Metabolism and Excretion, 1995.
CRC Press. Boca Raton, pp.289-303.

[6] RodriguezEl, Fantak, Liver histopathology of the fish
Brachydanio rerio after acute exposure to sublethal
levels of the organophosphate Dimetoato 500, 1998.
Rev.Bra.de.Zoo. 15, 441- 450.

[7] AffonsoEG, PolezVIP, CorreACF, MazonAF,
AraujoMRR, MoraesG, RatinFT, Blood parameters
and metabolites in the teleosts fish Colossoma
macropomum exposed to sulfide or hypoxia, 2002.
Comp. Biochem. Physiol. C. 133, 375-382.

[8] DussaultEB, PlayleRC, DixonDG, MckinleyRS, Effect
of sublethal, acidic aluminum exposure on blood ions
and metabolites, cardiac output, heart rate, and stroke
volume of rainbow trout, Oncorhynchus mykiss. 2001,
Fish Physiol.Biochem. 25, 347-357.

[9] VanderPuttel, LaurierMBH, Van EijkGIM,
Respiration and osmoregulation in rainbow trout
(Salmogairdneri) exposed to hexavalent chromium at
different pH values, 1982. Aquat. Toxicol. 2, 99-112.

[10] HilmyAM, El-DomaityNA, WershanaK, Acute and
chronic toxicity on nitrite to Clarias lazera, 1987.
Comp.Biochem.Physiol.C.86, 247-253.

[11] DrastichovaJ, SvobodovaZ, LuskovaV, Machoval,
Effect of cadmium on hematological indices of
common caro Cyprinus carpio (L.), 2004.
Bull.Environ.Contam.Toxicol. 72, 725-732.

[12] ShawJB, HandyR, Dietary copper exposure and
recovery in nile Tilapia, Oreochromis niloticus, 2006.
Aquat.Toxicol. 76, 111-121.

[13] OliveraRiberioCA, FlipakNetoF, MelaM, SilvaPH,
RandiMAF, Rabitto IS, Alves CostaJRM, PelletierE,.
Hematological findings in neotropical fish Hoplias
malabaricas exposed to subchronic and dietary doses

Volume 4 Issue 5, May 2015
WWWw.ijsr.net

Paper ID: 17041501

Licensed Under Creative Commons Attribution CC BY

2810




International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

of methyl mercury, inorganiclead, tributylinchloride,
2006. Environ.Research. 101, 74-80.
Abdel-TawwabM, MousaMAA, AbbasFE, Growth
performance and Physiological response of African
catfish, Clarias garipinus (B) fedorganic selenium prior
to the exposure to environmental copper toxicity,
2007a. Aquacult, 272(1-4), 335-345.

AlwanSF, HadiAA, ShokrAE, Alteration in
hematological parameters of freshwater fish, Tilapia
zilli, exposed to aluminum, 2009. J.Sci.Applic. 3(1),
12-19.

HauxC, LarssonA, LitherG, Jonasson-SiobeckML, A
field study of physiological effects on fish in lead-on-
terminated lakes, 1984. Environ toxicol.Chem. 5, 283-
288.

GhazalyKS,  Hematological and  physiological
responses to sublethal concentrations of calcium in a
freshwater teleost, Tilapia zilli, 1992. Water.
Air.Soil.Pollut. 64, 551-559.

SethN, SaxenaKK, Hematological responses in a
freshwater fish Channapuntatus due to fenvalerate,
2003. Bull.Environ.Contam.Toxicol. 71, 1192-1199.
AtesB, Orunl, TalasZS, DurmazG, Yilmazl, Effects of
Sodium selenite  on some biochemical and
hematological ~ parameter ~ of  rainbow  trout
Oncorynchus mykiss Walbaum, exposed to pb21 Cu21,
2008. Fish Physiol Biochem. 34, 53-59.

BleauH, DannielC, ChevalierG, VanTraH, HontelaA,
Effects of acute exposure to mercury chloride and
methyl mercury on plasma cortisol, T3,T4, glucose and
their liver glycogen in rainbow trout, 1996.
Oncorhynchus mykiss. Aquat.Toxicol. 34, 221-235.
NathBanerjeeV, Effect of various concentrarion of lead
nitrate on hematological parameters of an air breathing
fish, Clarias batrachus (Linn), 1995. J. Freshwater.
Biol. 7(4), 267-268.

OloladelA, OginiO, Behavioural and hematological
effects of nickel on African catfish, Clarias gariepinus,
2009. Int. J.Fish.Aquacult. 1(2), 022-027.

SastryKV, SharmaAA, Some  hematological,
biochemical and enzymological parameters of a
freshwater teleost fish Channa punctatus exposed to
sublethal concentrations of quinolphos, 1984. Pest.
Biochem. Physiol. 22, 8-13.

DasPC, AyyappanS, JenalK, DasBK, Nitrite toxicity
in Cirrhinus mrigala, Acute toxicity and sublethal
effect on selected hematological parameters, 2004.
Aquacult. 235, 633-644.

OlaifaogniFE, OlaifaAK, OnwudeTE, Lethal and
sublethal effects of copper to the African catfish
(Clarias gariepinus) juveniles, 2004. Afr. J.Biomed.
Res. 7, 65-70.

ArilloA, GainoE, MargioccoC, MensiP, SchenoneG,
Biochemical and ultrastructural effects of nitrite in
Rainbow trout, liver hypoxia as the root of the acute
toxicity mechanism, 1984. Environ. Res. 34, 135-154.
MargioccoC, ArilloA, MensiP, SchenoneG, Nitrite
accumulation in
Salmogairdneririchandhematologicalconsequences,198
3. Aquat.Toxicol. 3, 261-271.

FontenotQC, IsolyJJ, TomassoJR, Characterization and
inhibition of nitrite uptake in short nose fingerlings,
1999. J.Aquat.Health. 11, 76-80.

[29]

[30]

[31]

[32]

[33]

CameronJN, Methemoglobin in erythrocytes of
Rainbow trout, 1971. Comp.Biochem.Physiol. A. 40,
743-749.

SwiftDJ, Changes in selected blood component
concentrations of rainbow trout, Salmo gairdneri
exposed to hypoxia or sublethal concentration of
phenol or ammonia, 1981. J.Fish Biol. 19, 45-61.
HueyDW, SimcoBA, CrisswellDW, Nitrite induced
methemoglobin formation in Channel catfish, 1984.
Am.Fish.Soc. 109, 558-562.

FreemanL, BeitingerTL, HueyDW, Methemoglobin
reductase activity in phylogenetically diverse picine
species, 1983. Comp.Biochem.Physiol.B. 75, 27-30.
Carvalho, C.S., Fernandes, M.N., 2006. Effect of
temperature on copper toxicity and hematological
responses in the Neotropical fish Prochilodusscrofa at
low and high pH. Aquacult. 251, 109-117.

Volume 4 Issue 5, May 2015
WWWw.ijsr.net

Paper ID: 17041501

Licensed Under Creative Commons Attribution CC BY

2811






