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Abstract: The present study was designed to investigate the quality of Bheema river water on its potability and
haematological parameters on albino rats. The rats were divided into four groups and were fed with Bheema
river water subsequently for one day, four day and seven day. The rats of control group received only normal
tap water, where as group one, group two, and group three were fed with Bheema river water for one day four
day and seven day. The rats treated for two days have shown significant reduction in the Hemoglobin content
and, differential counts compared to other group. Simultaneously we have checked the various physical and
chemical parameters of Bheema river water where we observed significant variations in the chemical analysis
of the water quality compare to normal water which shows that the Bheema river water is polluted and not good
for drinking purpose.
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I.  Introduction

Water is the prime constituent that supports human life. Reservoirs form unique biological freshwater
ecosystem on the planet earth. Water also known as blue gold, and is one of the most precious natural resources
and responsible for life on Earth, the evolution of life and development of human civilization could not have
been possible without water. All great civilizations of the world therefore are evolved around rivers. Rapidly
increasing population, indiscriminate urbanization and unplanned industrialization along the rivers as well as in
the catchment areas have put tremendous stress on water resources and their quality. Indiscriminate discharge of
industrial effluent in rivers has been a common phenomenon leading to sever depletion of water quality and
aquatic life.

Bheema River is a major river in south India it flows from south east covering 861 km through
Maharashtra, Karnataka and Andhra Pradesh states before entering the Krishna River. Bheema River originates
near Bheemashankar temple in the Bheemashankar hills in Ambegaon taluka on the western side of the Western
Ghats known as sahyadri in Pune district of Maharashtra. It merges into the Krishna along the border between
Karnataka and Andhra Pradesh about 25 km North of Raichur District. The proposed study area i.e. Bheema
river near Saradagi dam is located nearly about 25 km away from the Gulbarga city. It is the main water source
for drinking to the Gulbarga District, hence the evaluation of the Bheema river water is necessary to assess its
quality potability as well as to find out source of pollution, which ultimately helps in planning the water quality
management. Such studies helps to find out whether water is suitable for drinking purpose or for specific
industrial purpose, and if not, to choose the most effective treatment strategy; to determine the extent of
pollution and to suggest a possible remedy; to determine the efficiency towards natural purification when
sewage and industrial wastes are discharged into water courses; and to ascertain the effect of rainfall on water
quality. Primary assessment of water pollution level in the natural environment is of great concern to the
Scientists, Environmentalists and Engineers as it also help in assessing adverse effects water bodies on human
beings and environment.

Blood is the fluid of life, responsible in transporting oxygen from the lungs to body tissue and drives
carbon dioxide from body tissue to the lungs. Blood also helps in transport of nourishment from the place of
digestion and hormones from glands throughout the body. It is considered as fluid of health, which carries
disease fighting substances to the tissue and waste to the kidneys. Because it contains living cells, the blood is
alive. Red blood cells and white blood cells are responsible for nourishing and cleansing the body. Since the
cells are alive, they too need nourishment.

Vitamins and Minerals keep the blood healthy. The blood cells have a definite life cycle, just as all
living organisms do. Approximately 55 percent of blood is plasma, a straw-colored clear liquid. The liquid
plasma carries the solid cells and the platelets which help in blood clot. Without blood platelets, if there is an
accidental wound it would bleed to death.
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After consumption of polluted water, the water pollutants will be, absorbed through the intestines, they
can enter the blood stream, where their potential harmful effects are distributed throughout the body. Blood
passes through all the body’s organs and tissues, and can carry toxic substances as well as beneficial substances,
such as oxygen, to cell and removes toxoides from the cell.

Some water pollutants interfere with the function of blood, which results in detrimental effects on all organs of
the body. For example, hemoglobin is the part of the red blood cell that carries oxygen from the lungs to the
tissues of the body. Carbon monoxide, a product of incomplete combustion, binds over 200 times more firmly to
hemoglobin than oxygen, seriously interfering with blood’s oxygen-transport capability. Severe acute exposure
can result in death due to asphyxiation or cause permanent damage to the central nervous system.

1. Materials and Methods

The study was carried out to investigate the various physico-chemical properties of Bhima river water
and its Haematological effect on albino rat. The water sample was obtained from the Bheema River, situated
nearer to the Saradagi dam in Gulbarga District. observations of various physical and chemical parameters like
PH, Temperature, Odor, Color, Determination of TDS, Fluoride, Iron, Sulphate, Acidity, Nitrate, Phosphate,
Dissolved Organic matter, Dissolved Oxygen,(DO), BOD, Alkalinity, Calcium, Chloride, Hardness etc is
measured as per standard methods.

Inbred Healthy, adult albino rats Rattus norvegicus weighing between 200to 250 gm were used for
experiments. They were housed in an air-cooled animal house at a temperature of 260 + 20C and exposed to 12h
of daylight. The animals were divided into four different groups containing six rats in each group. Group I-
served as control received only tap water. Group Il, 111, and IV were treated with Bhima river water obtained
from saradagi dam, respectively for 1, 4 and 7 days.

The animals were maintained on standard diet (Hindustan lever Itd.). After completing treatment
feeding days the animals were anesthetized in the closed anesthetic jar containing anesthetic chemical called
Diethyl ether, and blood was extracted through retro orbital puncture. The liver, kidney, heart and adrenal gland
were carefully dissected out separated from fatty tissues and blotted free of blood, weighed for the weight
variation in electronic balance respectively. The total erythrocytes and total leucocytes count method was done
according to the method described by (Wintrobe,1930); percentage of hemoglobin is calculated as per the
method described by (Crossby et al., 1954) and haematocrit values were studied in blood as per the method of
Strumia et al., 1954.

1. Results and discussion

111.1 Analysis of Various water parameters of water sample obtained from Bheema River.

Table No. 1.
5L | Water Parameters Bheema River Water Sample | Standard Value
No
WHO BIS
Fh 10 6.5-8.5 6.5-8.5
I. | Temperaturs [ ;] 22.5 46.1 £6.1
Fluoride 0.6 1.5mgL 1.8mg' L
4. | Total Dussolved Solids [TDS] 3000 Me Litr 1000mg Tic | 1000me L
I | Iron 1 Me/Lit 1 Me/Lit 1 A= Lit
B, Sulphats [50.] 480me Lit 400 Mg Lit | 400M=Lit
| Aadiey B2
¥ | Mitrate [N0:] £ M= Lit 100 M= Lie | 100N = Lit
3. | Fhosphate [F0.] 0.25 Mz Lit 0.01 Mg Lit
U. | Dsolved Oxygen [DO] 0.6 MeLit .00 M= Lie
[T [ BOD 0.008 1meg Lit
[Z | Calcrum [C3] 19,23 M=/Lit 7E8-200mzL [ 7% M=Tit
[3. | Chlorde [CL] 126.22mg Lit 150 M=L 250 M=L
I3 | Hardnezs 105 A= Lit S00NE=TL | 300 MeL
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111.1.1. Effect on Physico-Chemical parameters of Bheema River water.

The data (Table No.1) reveals that the pH value of Bheema River water collected at saradagi dam was
found to be 10 which is above the normal range this causes Gastrointestinal irritation. Temperature of the Bhima
river water was recorded as 22.5°C, according to WHO and BIS the normal temperature of river water should be
46.1-56.2 °C (Table.1). The decrease in the water temperature of the river affects the metabolic activities of the
aquatic life and the temperature is one of the most important factor in aquatic environment (Singh et al-2005). It
also affects solubility of oxygen in water (Ranjitha Chaudhari e al-2013). Solubility of oxygen water increases
with decrease in temperature (Joshi et al.2001). As the amount of oxygen that can be dissolved in water is partly
governed by temperature. Temperature also influences the rate of Photosynthesis. In the present study decrease
in temperature has affected aquatic life. The fluoride content of water was found to be 0.6 mg/lit which is less
than the permissible range of potable water as per WHO and BIS, this lower fluoride may results in the
demineralization of the tooth enamels. The values of Total Dissolved Solids (TDS) in Bheema river was found
to be higher than the permissible limit which make the water unsafe for drinking purpose. Water containing total
dissolved solids (TDS) concentration below 1000mg/l is usually acceptable to consumers. Although
acceptability may vary according to circumstances (WHO Guidelines for drinking water quality).

In the Normal river water the concentration of Iron content should be 0.5 — 10.0mg/lit, where as
concentration of iron in Bheema river water was found to be 1ppm which is equal to 1mg/lit, hence the iron
content in Bheema river water found to be within permissible limit. Even there is a huge alteration in the sulfate
value which was found to be non permissible range, it is ecologically important for the growth of the plants, its
deficiency in water bodies may inhibit the development of planktons. Excess sodium sulfate should not be
present in drinking water as they cause cathartic action. Uncontrolled observation of sulfate in drinking water at
higher concentration (500-700mg/lit) cause diarrhea (Peterson. NL: Sulfate in drinking water; official bulletin
ND water sewage works 18:6-11, 1951). Nitrates are forms of element Nitrogen which makes up about 80% of
air we breathe. As an essential compound of life, nitrogen is recycled continuously by plants, animals and is
found in the cells of all living things. In the present study Nitrate content of Bheema River water was found to
be 5mg/l which is less than the permissible limit prescribed by the BIS standards 100mg/Il. (Table-1). Hence
there is death of fishes observed, it may be due to low level availability of minerals. Phosphate concentration
comes from fertilizers, pesticides, industry and cleaning compounds.

The amount of phosphate content in the Bheema River was found to be 0.025mg/lit which accelerates
the eutrophication process in the lakes. Hence the water is not well fit for the domestic use. Dissolved Oxygen is
necessary for good water quality. Oxygen is a necessary element to all forms of life. Natural stream purification
processes require adequate oxygen levels in order to provide for aerobic life forms. As dissolved oxygen levels
in Bheema River water drop below 5.0 mg/l, which puts the aquatic life under stress. It is well established that
as there is lower the O, concentration, the greater the stress. Oxygen levels that remain below 1-2 mg/l in
Bheema water for a few hours can result in large fish death; The Dissolved oxygen content in the Bheema River
(Saradagi Dam) was found to be 0.6mg/lit as this is below the acceptable range and there was a large number of
dead fishes found in the water body. The biological oxygen demand is the amount of dissolved oxygen needed
by aerobic biological organisms in a water body to break down organic materials present in a given water
sample at certain temperature over a specific time period, in the Bheema River the BOD was found to be
0.008mg/l where as permissible range is 1mg/Lit (WHO).

The calcium level in the Bheema River was found to be 19.23 mg/l, which is lower than the WHO and
BIS standards. According to WHO and BIS the permissible limit of Calcium is 72-200mg/l and 250mg/I which
is less than the standard range of values prescribed by BIS and WHO. In the present investigation the chloride
content of the Bheema river water (Saradagi dam) was found to be 126.22mg/l, as per WHO and BIS the
permissible limit of chloride is 250mg/ it indicates the chloride content is decreased. The determination of
Hardness of Bheema river water sample was carried out. The total Hardness content of Bheema River was found
to be 105mg/l which is below the permissible range according to WHO and BIS standards. Therefore altered
physicochemical parameters have affected the aquatic life.

www.iosrjournals.org 37 | Page



Study of physicochemical effects of Bheema river water on Albino rat

111.1.2. Effect of water samples on the Haematological parameter of rats fed with water samples from
Bheema River Day 1, Day 4, Day 7 and Control Group Treatment.

Tahble No. 2

Test Control One Day Fourth day Seventh day Normal Range
Haesmoglobm [3.2 gn/dl [1.7 gn/dl I1.5 132 [T.0-I7.0
WBLC Count 10, 200/l 3, 00l 6,200l 3,600l 4 000-10,000
Differential count
Heutrophils I0%% 0% X% 93% I7-55
Lymphocytes T 9% UT%% HE £ 36-33
Eozmophils %% il il % 00-03
hlonocytes 0% IR R R u0-04
Bazophils 0% 0% %% 0% u0-02
(hlethod Vemmatic ESE Analva)
Flatelzt Count T i0Lakhsimmmn | T I9Lakhstoven | I8 Lakbheioven | .67 Lakhelamn | T.30,00-4. 3000
FLE.C. Count 62 TOml 6.16 T0ml 6.43 Thml A Tl 3I-33
FCT. ITI% TR 5% II% 4
MCT. ARE: 602 H LR 663 H 18I
MCH I[T3Fe 9 Fe [T.5Fe [7.8Fe IT-3
MCHC It TR I5T % I6.8 %o I-TE

HEARIATOLOGY FEEFORT
Abszolute Ecsmophil Count T80 Cellamul 200 Cellul [30 Cellshal 200 Cellanal 40-440
Eleedmg Time him 4 mm, 0 zac 4 mm, J zec 3 mm, 30 zac Tmm, 47 zac I-z
Clotimg Time KIn mim, 13 sac 6 mm, 30 sac 6 mm, [T sec 6 mm, 30 sac R

111.2.1. Effect on hematological parameters

Blood is an important liquid connective tissue flow in body which performs the role of distribution of
oxygen to various tissues and takes out carbon dioxide and maintains the health status of an organism. Any
changes in the blood components can cause adverse effects on the body. Changes in blood components due to
Bheema river water treatment has been evaluated in albino rats (Rattus norvegicus). The albino rats were treated
with Bheema river water simultaneously for one day(1 day), four day (4 day) and seven day (7 day) along with
control consisting of six rats in each group.

After feeding the Bheema river water to each group continuously for seven days we observed a large
variation in the Haematological parameters in the albino rat. More variation in blood we found in the rats fed
with the Bheema river water for one day (1 day) as compare to the other group, this is because the Bheema river
water has shown the sudden effect on the body physiology of the rats which lead to the decrease in the immunity
as well as decrease in the various other components of the blood.

The results revealed that the Hemoglobin content was significantly decreased compare to the Control
group due to Bheema water treatment, Hemoglobin content in control rat found to be 13.3gm/dl where as the
Haemoglobin content in rats fed with Bheema river water for one day found to be 11.7gm/dl. The WBC Count
also follows the same trend. Whereas the Neutrophils, Lymphocytes, and Eosinophils percentage were
significantly increased compare to control group. The RBC count (6.16/ul) found to be decreased in first day
water sample feeded group compare to control group (7.62/ul). The PCV, MCV, MCH, MCHC, value were
significantly decreased when compare to the Control group. Further we observed that there was some variation
in the Haematological parameters which shows a significant decreased in the Bleeding time and clotting time in
the one day water feeded group compare to the control groups.

Further the values decreased as the duration of feeding increased. The above results clearly indicate
that the water affects the haematological components may be due to pollution of water. Similar results were
reported by the authors (Kanhiya Mahour and Prabhu N. Saxena journal of environmental science. September
2009.)
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V. Conclusion

By observing all the physicochemical and haematological parameters of Bheema river water at

Saradagi dam, it can be concluded that the water quality has changed due to change in physico-chemical and the
variation observed in BOD, DO, Phosphate, nitrate and changes in RBC, WBC, and hemoglobin content of
blood indicates that the water is polluted and not fit for the drinking purpose.
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