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EDITORIAL

It gives me an immense pleasure to launch this issue of journal “Shodh Drpan”. There are a lot of
challenges which the growing economies face in the realms of basic necessities in life.
Technology can play a very distinct role in bringing about this change. It is very important that
different stakeholders unite and collaborate on issues which confront the society. One of the key
objectives of research should be its usability and application. This journal attempts to document
and spark a debate on the research focused on science, social science and education in context
of emerging geographies. | invite research papers from researchers, faculty members and

students of different disciplines.

| would like to thank management and all the editorial team members, reviewers and initial team
which has helped in making this journal a possibility. | hope that the research featured here sets
up many new milestones. We have had an overwhelming response from some very eminent
Editors and researchers globally to support as Editorial Team. | look forward to make this
endeavour very meaningful. A very warm thanks to Christ College, Jagdalpur to provide an
opportunity to make this journal a reality.

- Sushil Kumar Sahu

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of
the Journal or its Editorial Board or the Publishers/Editors. Publication does not constitute
endorsement by the journal. Neither the journal nor its publishers/Editors/Editorial Board nor
anyone else involved in creating, producing or delivering the journal or the materials contained
therein, assumes any liability or responsibility for the accuracy, completeness, or usefulness or
any information provided in the journal, nor shall they be liable for any direct, indirect,
incidental, special, consequential or punitive damages arising out of the use of
information/material contained in the journal. The journal, nor its publishers/Editors/Editorial
Board, nor any other part involved in the preparation of material contained in the journal
represents or warrants that the information contained herein is in every respect accurate or
complete, and they are not responsible for any errors or omissions or for the results obtained
from the use of such material. Readers are encouraged to confirm the information contained
herein with other sources. The responsibility of the contents and the opinions expressed in this
journal is exclusively of the author(s) concerned.

- Editor




MESSAGE

I am much delighted to see that Christ College is quarterly publishing
an international research journal titled “Shodh Darpan” since the last
two years and that the college is bringing out the 2" volume No.2 of
the same in June 2016. On this occasion | would like to sincerely thank
the teaching and non-teaching communities of the college for their

invaluable perseverance in making this institution of higher education

a leader in this field under Bastar University and in Jagdalpur.

Even in this era of e-books and e-learning, the importance of books and journals, especially
research related books and journals, in the maintenance and progress of human life has not yet
been overlooked. Research activities in every field of knowledge have to be highlighted and the
findings of research have to be made known to all sectors of the society, so that they may be
suitably used for problem solving and improvement. It is with this mind-set that Christ College is

publishing “Shodh Darpan” every quarter of the year.

| congratulate Mr. Sushil Kumar Sahu, for ably steering the editorial board, and Dr. (Mrs.) Anita
Nair, Mrs. Siji Jestus John and all other member-teachers of the board for the hardships undertaken
in the publication of the journal on time. | also thank the management of the college for the

sincere and unstinted patronage to this institution.

| extend my sincere gratitude to all those who have contributed to the present edition of the
Journal through their research articles and papers. May God Almighty continue to shower his

heavenly blessings upon us all through the patronage of St. Kuriakose Elias Chavara, our founder.

- Principal
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Reversing from Diabetes by Diet and Exercise
Sushila D. Mahant' Swapan Kumar Kolay 2

Abstract

Diabetes is a world burden and global health concern which is more prevalent among developing
world and India is the capital of diabetes. According to IDF (2011), diabetes caused 4.6 million
deaths in 2011. The World Health Organisation (WHOQO) warned that an estimated 300 million people
would be affected by the disease by 2025 (Wild S. et al., 2004). While genetics is bigger contributing
factor but life style and food habits are dominating one. The aim of the study is to examine the
effects of food habit and life style factors which are causes of diabetes.

Both qualitative and quantitative methods were used. A total of 179 industrial employees of Bacheli,
Dantewada were selected who had been diagnosed with pre diabetes and diabetes at least 5 years
prior to the study, all those were registered patients in corporate hospital. For study, used a
schedule questionnaire, FGDs and interview to ascertain background information, food habit, life
style and quality of life along with management factors. Data analysis was done by using SPSS
software Version 17 to analyse data according to descriptive and bivariate analysis.

Findings of the present study in relation to the effects of food, life style and physical exercise by
gender, duration of diagnosis, age of diagnosis, occupation (working environment) were
significantly highly effected industrial employees because their quality of life is a leading cause of to
penetrate their metabolism more in male than women.

The result of this study suggests that diabetes affects whom who have bad routine of life and less
physical exercises. It seems that an effective life style management, right food habit and exercise
can manage diabetes for long period. In patients with diabetes, one of the most important methods

for evaluating treatment and care is to assess their quality of life with life management.

Key Words: Diabetes, World Health Organisation (WHO), Physical exercise, Life management.

! Research Scholar, School of Anthropology & Tribal Studies, Bastar University, Jagdalpur, District: Bastar,
Chhattisgarh, India. Cell: +91-7587134392, Email: asthamahant@yahoo.in

2 Associate Professor & Head, School of Anthropology & Tribal Studies, Bastar University, Jagdalpur, District:Bastar,
Chhattisgarh, Cell: + 91- 9826497122, Email: kolay.swapan@gmail.com
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Introduction

Diabetes mellitus (DM) is one of the most common non-communicable diseases (NCDs) globally.
The number of people with type 2 diabetes is increasing in every country 80% of people with
diabetes live in low and middle-income countries. The greatest number of people with diabetes is
between 40 to 59 years of age. 183 million people (50%) with diabetes are undiagnosed; diabetes
caused 4.6 million deaths in 2011. It has been estimated that the global burden of type 2 diabetes
mellitus (T2DM) for 2011, would be 366 million people (2010) which is projected to increase to 552
million in 2030; a 75 % increase Similarly, for India this increase is estimated to be 58%, from 51
million people in 2010 to 87 million in 2030 (Snehalatha and Ramachnadaran, 2009). The impacts of
T2DM are considerable: as a lifelong disease, it increases morbidity and mortality and decreases the
quality of life. At the same time, the disease and its complications cause a heavy economic burden
for diabetic patients themselves, their families and society. Although biological factors are
important for causes of diabetes however it is important to understand role of life style related
factors and food habit.

Diabetes is a fourth leading causes of death not only in India, but developing countries also. It is
well known that diabetes is highly prevalent in urban population, so industrial employees in Bacheli,
Dantewada were selected for study.

A better understanding about the cause of a predisposition of Indians to get T2DM is necessary for
future planning of healthcare, policy and delivery in order to ensure that the burdens of disease are
addressed (Hoskote and Joshi, 2008). So, this study reviews the recent concepts on association
between lifestyle modification with increased physical activity plus changes in dietary and physical

activity alone in primary prevention of diabetes.

Methodology
Sample Design

The Industrial employees of Bacheli NMDC were selected along with the following condition was
stipulated for selection for research purpose:
* Registered diabetic patient of the NMDC employees in the Institutional hospital were
selected.

* Pre- diabetic employees were also selected.



Shodh Darpan, June-2016, Vol.-2 No.-2 ISSN No.-2454-1516

» All respondents who were 30-60 years of age and independent for their activities of daily
living were included in the survey.

* A detail questionnaire incorporating demographic profile, socioeconomic data, routine life
(life style) assessment, food habit, alcohol consumption, physical activity pattern,
psychological measures, surrounding environment assessment and awareness questionnaire
were administered to the recruited subject.

* Anthropometric measurement and genealogical profile, both were taken from respondents.

Sample Frame

A purposive sampling was used for study where 179 diabetic/ Pre-diabetic employees were
selected; only after ascertaining that the respondents fit into the sampling frame they were

selected.
Research Tools

A structured interview schedule was prepared for respondents. Data was collected by using
schedule questionnaire which comprised of structured as well as open-ended questions, scale type
guestion and checklists, to identify risk factors and effects of diabetes; effective management of
food habit; physical exercise and barriers of life managements. The investigator conducted 4 FGDs
with doctors, nurses, diabetic patients and normal peoples. Certain issues such as factors of
diabetes, life style management and environmental factors were discussed and the opinion of the
members was elicited. The responses that were given by the respondents observed and their body
language, home environment and surroundings were observed to interlink the information to that
of data actuality. Researchers conducted face-to-face interviews with the respondents who were

waiting to be seen by a doctor at the hospital.

Data Analysis

The Statistical Package for Social Sciences (SPSS) software version was used to analysis the data
according to; Descriptive analysis e.g.,, mean and Standard Deviation (SD); Bivariate analyses
including t-tests to identify trends and examine possible associations between both independent (
background variables) and dependent variables (Food habit and physical activities). For analysis

purpose, some of the dependent variables were treated as independent variables.
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Limitation of Study

The study is confined to those who were from NMDC (National Mineral Development Corporation)
project. Till now only five randomized control trails have published on lifestyle modification that
have shown significant results in reduced incidence of diabetes. Most of the lifestyle modification
studies designed with the intervention group while diabetic drugs used with control group. Only
one study compares with different arms: with diet alone, exercise alone, and diet plus exercise. So
without large number of studies it is difficult to generalize the hypothesis that life style modification
has better effects than only physical activities. In physical activity alone in prevention studies, there
were no randomized controls clinical trial compare with the control group for a period of time and
the most important factor is, all industrial areas are multi-ethnical group who have their own food

habit and socio-cultural tradition which creates variation for researchers.
Observation: Result & Discussion

The unique contribution of anthropological studies is that the global diabetes epidemic strongly
impacts modernizing populations and occurs during the nutritional transition involving reduced
physical activity, increased obesity and diets rich in processed carbohydrates. Urbanization is a
composite variable for several aspects of life style, including decreased physical activity, increased
health care access, and differential bad routine of food intake and diet and physical exercise are
important lifestyle modifications to control disease (Andrews R.C., Cooper A.R., Montgomery A.A.,
Norcross A.J., Peters T. J., et al., 2011). The real challenge in anthropological studies of diabetes is
how to operationalize 'Life Style'. Drastic lifestyle changes involving nutrition, activity patterns and
routine food habit are related to diabetes among industrial peoples. Anthropologists have
operationalised the lifestyle changes associated with modernization by measuring activity patterns,

affluence and consumption, dietary changes and nutrition.

Correlation with Age of Diagnosis and Duration of Suffering from Diabetes

Out of 179 registered diabetes patients in the hospital, 53 were insulin dependent and the mean
age and higher frequency is 53.18 years, were highly prevalent (t=0.96) which was significantly
higher among all diabetic patients. Mean age between 53-56 years was highly vulnerable group in
the Bacheli, because this group was more sufferer than other age group. Large numbers of diabetic
patients were not depended on insulin. Results shows that participants diagnosed at very young

age 31-35 were significantly problematic associated with diabetes and increasing health problems
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than those diagnosed at an older age. The t-test showed large number of non-insulin dependent
respondents to be more likely to understand how to manage life style and food habit compared to
other pre-diabetic and insulin dependent participants. By contrast, Yin Xu found the mean age of
the diagnosis and duration of suffering of diabetic patients to have no effect on their diabetes
management. A clearer understanding of the disease progress and implications might serve as a
motivating factor to institute life- changing and management or life saving practices. In a sample of
insulin requiring diabetic, younger individuals were found to be more conscious about the life style
to manage diabetes than among older individuals (Tuomilehto J., Lindstrom J., Eriksson J. G., Valle
T. T., Hamalainen H., et al., 2001). Older individuals however had significantly better diabetes self
care management, suggesting that over time they may have developed greater self care and life

management skills.

Table 1 : Diabetes associated with Age of Diagnosis and Duration of Suffering

Variables Duration | Age N % M SD t- test | Sig.
<Syear |3040 |3 |[811 |[3533 |1.04 |084 |0.23
(37) 4050 |7 |18.92 |44.43 [1.13 | 036

50-60 27 | 7297 |53.18 |1.21 | 0.96

5-10 year | 30-40 3 30.00 |33.67 | 1.07 |0.24 0.19
(10) 40-50 2 20.00 | 48.00 |1.02 |0.43

50-60 5 50.00 |53.80 | 1.43 | 0.57

10 year< | 30-40 2 33.33 |35.00 | 142 |0.83 0.17

2

2

8

Insulin Dependent Diabetes
(53)

(6) 40-50 33.33 | 47.00 | 1.61 | 0.94
50-60 33.33 | 56.00 |1.41 | 0.98
<5year | 30-40 21.62 |35.50 | 1.56 | 0.67 0.43
(37) 40-50 10 | 27.03 | 4460 | 1.48 | 0.59
50-60 9 2430 |55.00 |1.73 | 0.42
Non-Insulin Dependent | 5-10 year | 30-40 9 21.43 | 35.00 |1.81 |0.94 0.66

Diabetes (42) 40-50 20 | 47.62 | 4525 | 193 | 1.36
(99) 50-60 13 |30.95 |55.23 | 1.83 |0.78
10 year 30-40 5 25.00 | 35.00 |1.81 |0.18 0.84
(20) 40-50 6 30.00 |45.50 | 1.67 | 0.58
50-60 9 45.00 | 55.00 | 1.86 | 0.88
<5year |30-40 2 28.57 | 32.00 |1.12 | 0.45 0.52
(7) 40-50 1 1429 | 41.00 | 1.15 | 0.32
50-60 4 57.14 | 5450 | 136 |0.38
Pre-Diabetes 5-10 year | 30-40 3 20.00 |33.33 |1.14 | 0.46 0.62
(27) (15) 40-50 4 26.67 | 42.75 |1.17 | 0.84
50-60 8 53.33 | 54.87 | 1.13 | 0.77
10 year 30-40 1 20.00 | 31.00 |1.23 | 0.58 0.67
(5) 40-50 2 40.00 | 43.50 |1.34 | 1.12
50-60 2 40.00 | 57.50 | 1.43 | 0.99
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Correlation between Diabetes and Occupations of Respondents

It is clear from table 2 majorities of respondents are mainly worker grade (45.81%) in status. And
another occupational status is (41.34%) officer, (5.03%) teachers, (3.35%) doctors, (1.68%) nurse
and (2.79%) ward boys. However, it shows that the highest range of diabetes is occurred among the
worker grade employees (44.13%) because of their unhealthy life style. They always do heavy
physical work and not take full rest to maintain physical and psychological stress. They do overtime
duty for extra money and it had been observed that they sometimes do continuous 24 hours duty
without rest. These kinds of physical stress in industrial environment where the surrounding are
noisy, dusty and vibration play an essential role to bad health throughout their duty period and life.
Whereas the officer grade employees, teachers, nurse and doctors, they don’t have heavy work
load as compare to workers. This kind of disparity is the reason of low epidemic rate of diabetes
among officers and high prevalence among workers. Fatigue, exhaustion, the need to go bed early
or late, fear in their job and lose of interest, may all contribute to compromises the quality of life
(Mustapha W., Hossain S. Z., Oloughlin K., 2012). Various factors including heredity, obesity, lack of
exercise and socio-psychological factors have been implicated in the onset and aggravation of Non-
Insulin Dependent Diabetes (NIDDM) (Bennet et al., 1992; Dowse et al., 1991; Everhart et al., 1992;
Tsuchida et al., 2002). Since many of these factors are influenced not only by personal
circumstances but also by occupation and work environment. The association between working
conditions and the risk of type 2 DM has been reported showing that air traffic controllers who
engaged in a high demand job had a higher prevalence of diabetes than other researchers (Cobbs
and Rose, 1973). It is reasonable to consider that occupation is related to the development of
NIDDM. Insufficient studies have focused on the relation between the development of NIDDM and
occupational stress. It was also reported that job strain and job stressors including a lack of work
site social support were associated with increased concentration of glycosylated hemoglobin
among non-diabetic populations (Netterstrom et al., 1991; Kawakami et al., 1989).

The findings reveal that there is a strong correlation exists between different kind of occupation
and diabetes (t=1.87, t=1.83), meaning those who had problem of blood sugar also reported
difficulty with their occupational stress. A similar strong correlation was observed between shift
workers of industry compare to other routine workers; between leisure activity and

pain/discomfort; and anxiety/depression.
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Table 2: Diabetes associated with Occupations of Respondents
Variables Percent | N=Number Pre- Non-Insulin | Insulin t-test | Sig.
(%) M= Mean Diabetes | Dependent | Dependent

SD= Standard | (N=27) Diabetes Diabetes

Deviation (N=99) (N=53)
Officers 41.34 N 10 45 19 1.87 0.89
(74) M 1.23 1.38 1.54

SD 0.50 0.48 0.47
Operators 45.81 N 9 47 26 1.83 0.86
(82) M 1.81 1.31 1.71

SD -1.12 -1.16 -0.98
Teachers 5.03 N 4 1 4 1.39 0.74
9) M 1.37 0.99 1.77

SD 0.40 0.45 0.43
Doctors 3.35 N 2 3 1 0.66 | 0.05
(6) M 1.16 1.14 0.99

SD -0.72 0.43 -0.42
Nurses 1.68 N 1 1 1 0.95 0.18
(3) M 0.99 0.99 0.99

SD -0.98 0.67 -0.75
Ward Boys | 2.79 N 1 2 2 0.99 0.24
(5) M 0.99 1.51 1.54

SD 0.89 1.16 1.03

Correlation with Food Habit and Physical Exercise

It’s clear from the table 3 the frequency of food intake in a day is not certain (49.16%), while less
than 40 percent people take three times in a day because they skip their breakfast because of their
working environment and some people (17.90%) are very obese so they don’t take breakfast and
snack. Diet has a profound role in the control of insulin resistant syndrome particularly Coronary
artery disease (Raheja e.t al, 1970; Sanders et al., 1985; Ghafoarunissa, 1996; Luscombe et al.,
2002; Mitra and Bhattacharya, 2005).

The respondents those who are taking non-vegetarian foods their blood sugar has been observed
high, on the other hand vegetarian having the maintained blood sugar. From the study it has been
said that the vegetarian food is better than non-vegetarian food to control the high blood sugar.

Non-vegetarian food is high in saturated fat and cholesterol which increase the risk of heart
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disease. Highly fatty food are high in calories, which increase the chances that a person will become
over-weight and being weight increase risk of developing high blood sugar. In fact sugar rises other
associated disease through out in life. Table 3 shows that only 0.56% respondents taking pure
vegetarian food while 94.41% people are taking both non-vegetarian and vegetarian food. 5.03%
respondents are very fond to eating non-vegetarian they only prefer non-vegetarian food. The
guantity of food plays an essential role to regulate the metabolism of the individual’s body (t=1.74).
A person, who takes less than hunger, is always fit and his / her metabolism rate is high. With
(sig.=0.02), table 3 depicts that 72.63% respondents take adequate quantity of food, 22.35% people
take less quantity than their appetite but 3.35% employees less quantity of food often.

During study, it is clear that the reported respondents take carbohydrate rich in their food (32.96%)
and 37.43% respondents are very fond to non-vegetarian (t= -1.03) and they take high caloric fatty
foods like chicken, egg, meat and fish often. Table shows that they prefer roughage diet (t=0.31) to
maintain their sugar level (25.70%). Only 3.91% respondents take protein diet to keep their body
strong and they are physically normal, they don’t have any kind of physical/mental problem. Ornish
(1996) had advocated a low fat diet is beneficial for health but it has the disadvantage of low HDL
level in blood. Hence, a diet with adequate fat and with omega 3 and omega 6 fatty acids is good
for health. More than seventy percent of employees have no proper time to take their breakfast,
lunch and dinner. They do Shift duty which are morning, night and day shift. It has been observed
that this kind of respondents are not aware of, to maintain routine life and rest 5.56% are depend
upon the routine of duty to manage their life style. Only 7.26% people take their meals timely
because they are in high level post (t=0.01). So, it is the big factors that affect the industrial
employees’ health and that kind of routine life and life style create a hurdle in their life. According
to National Center for Biotechnology Information (2012), the management of diabetes involves
medicines, diet and exercise to control blood sugar and preventive symptoms and the goal of
diabetes treatment and management are to achieve metabolic control, minimize diabetic
complications, control co-morbidities and achieve good quality of life ( Brooks, Worrell B., Palmer J.
P., 2011). All these are largely dependent on life style management of the disease. It is generally
acknowledged that measures to reduce obesity and high fat contents in diets and to improve
physical activity could favourably impact both the incidence of diabetes and its complications. It is
mentioned by Aikens J E., Perkins D. W., Piette J. D., Lipton B. (2008), the quality of life style has

also been reported to be jeopardized by diabetes while physical effects of diabetes are known to be
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overwhelming to the individual, there may also be pragmatic constraints on life style, especially
those imposed by diet, which can cause many individuals to feel disconnected.

Table 3: Association of Diabetes with Food Habit and Physical Exercise and Yoga

Variables Status N % M SD t- test | Sig.
Frequency of Food | Two Time 32 17.88 | 10.84 | 1.35 | -1.28 | 0.01
Intake Three Time 56 31.28 | 10.53 | 141
Four Time 1 0.56 |5.59 1.03
More Than Four Time 2 1.12 | 4.07 |0.83
Not Certain 88 49.16 | 2.98 | 0.94
Kind of Food Vegetarian 1 0.56 |35.9 1.54 |-1.03 |00
Non-vegetarian 9 5.03 |19.89 | 1.16
Both 169 [9.44 |2.01 |1.24
Quantity of Food Less than hunger 40 22.35 | 8.73 1.25 | 1.74 | 0.02
More than Hunger 3 1.67 | 89.5 1.23
Adequate 130 |72.63 273 |0.76
Very less in Quantity 6 3.35 |51.14 | 1.05
Kind of Food Nutrients | Rich in Carbs 59 3296 | 542 |0.89 |0.31 |0.04
Rich in Fat 67 37.43 |1 4.84 | 1.57
Rich in Protein 7 391 |25.57 | 0.57
Rich in Roughage 46 25.69 | 6.75 1.33
Routine  of  Food | Timely 13 7.26 |15.56 |1.21 |0.01 |0.74
Intake Weekly Change 17 9.49 |13.26 | 0.96
Not Certain 139 (77.65|240 |1.01
Depend on Duty 10 5.56 |17.98 |1.15
Status of Exercise/ | Yes 95 53.07 |1 13.01 | 143 |1.48 0.23
Physical Activities/ | No 24 13.47 | 7.45 1.21
Yoga Not Certain 60 |33.51|4.26 |0.60

Physical activity has been shown to be inversely related with obesity and fat distribution,
particularly visceral obesity. Studies have shown that physical activity may reduce risk of type 2
diabetes both directly by improving insulin sensitivity and indirectly by producing beneficial changes
in body mass and body composition (Kriska, 2003). Regular exercise, in any form, can help reduce
the risk of developing diabetes. Activity can also reduce the risk of developing complications of
diabetes such as heart disease, stroke, kidney failure, blindness and leg ulcers. As little as 20

minutes of walking three times a week has a proven beneficial effect. There are ample
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epidemiological evidences to demonstrate that physical inactivity as an independent risk factor is
fuelling the epidemic of type 2 diabetes, predominantly in the urban areas.

According to the science of yoga, a person who has not controlled his sense organ of taste cannot
control his other sense organs. Human body has two main mechanisms, one that nourishes the
body and the other that cleanses the body by eliminating the remaining refuse. By taking excess
food, life span decreases (http://www.abc-ofyoga.com/beginners guide/yogasystem.asp). Human
body has two main mechanisms, one that nourishes the body and the other that cleanses the body
by eliminating the remaining refuse. By taking excess food, health goes down, life span decreases. It
is considered to be bad. A person who has not controlled his sense organ of taste cannot control his
other sense organs. The subjects under consideration, therefore, are: what to eat, how much to
eat, when to eat and how to eat. So, yoga is a healthy life style pattern widely used in India, as one

of her traditional heritage having immense role in mind and disease control.

Recommendation

The physical and emotional needs of diabetic patients at the primary health care setting are
essential to help improve their quality of life. It is recognised that many ailments which were
problematic in the past, are being coped with now through medical interventions, but need have
appropriate knowledge and perceptions of a disease shouldn’t be neglected. Thus, a diabetic
patient’s quality of life should be a primary consideration when prescribing a treatment regimen.
Logic model of diabetes prevention programme is a useful tool to reach the goal in the community
level prevention. Personal changes in lifestyle (e.g., increasing physical activity, lowering caloric
intake) are certainly important for the prevention of obesity and diabetes.

A healthy diet is key to controlling blood sugar levels and prevents diabetes complications. Eat a
consistent, well balanced diet that is high in fiber, low in saturated fat and low in concentrated
sweets. A consistent diet that includes roughly the same number of calories at about the same

times of day helps the health care professional prescribe the correct dose of medication or insulin.

Conclusion
A number of life style factors are known to be important to the development of type 2 diabetes
including: obesity, lack of physical activity, poor diet as well as high fatty food and urban life style. A

lack of exercise is believed to cause 7% of cases. Zest of the study shows that life style modification
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involving diet and enhances physical activity helps to delay or prevent the progression of IGT to

diabetes. Compare with pharmaceutical agent, lifestyle intervention had 28.5% risk reduction of

diabetes during 30 months follow up. Physical activities was demonstrated by motivated to walk

briskly for at least 30 minutes each day and dietary advised included reduction of total calories,

refined carbohydrates and fat, avoidance of sugar and inclusion of fiber rich foods. There is no cure

for diabetes. However, we can manage or delay diabetes through diet, exercise, weight control and,

if necessary, medication.
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A Study on Intentional Self Harm in Aichach District Bavaria, Germany
Dr.Rosamma Jacob®

Abstract

In today’s scenario high occupational mobility, high ambition and desire for high standard of living
is leading to high incidence of suicidal deaths. Nowadays suicidal gesture, attempted suicide & well
successful suicide cases are seen in the society often on. Though the world has developed with the
introduction of science and technology no country in the world is totally free from the issue of Self
Intentional Harm. No creature on earth can destroy its life by itself other than human being. Today
without any age variation people kill or try to kill themselves using various modes. Through this
study the researcher intends to study the level of committing suicide in developed country like
Germany. Researcher included the age, sex, reasons and different methods of the same under the

objectives of study.

Introduction

Suicide is not new in human history rather it is as old as humanity itself and its sources reaches far
back into the beginning of the culture. It is a specifically human problem. Any animal can die by
disease and can be destroyed intentionally or accidentally by an outside agency but as far as we
know only man can will his death and kill himself. At some stage of evolution man must have
discover that he can kill himself. It is the most personal action, which an individual can take. The
study on suicide illustrates that human action, however personal is also interaction with other

people and that the individual can not understood in isolation from his social matrix.

Suicide is widely prevalent and no nation and culture has escaped from it, though the toll varies
from place to place. The prevalence of suicide in to-days world is quite alarming. In year 2000 about
800000 suicide deaths occurred worldwide. The World Health Organization estimates that more

people die each year from suicide than in all the worlds arm conflicts.

! Asst. Professor, Christ College of Teacher Education, Jagdalpur, Bastar Distt., Chhattisgarh, India
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The word suicide was first used by Sir Thomas Browne in his ReligioMedici in 1642 and
subsequently by Walter Charleton in 1651. Prior to the introduction of word “Suicide” self

destruction, self killing and self murder were in practice.

Suicide has been defined by Becketal as, “a willfulself inflicted life threatening act which results in

death.”

Schneidman (1976) defined it as, “the human act of self inflicted, self intentional cessation of life”.

It is an act committed out of constricted thinking, tunnelled logic and acute anguish.

The world health organization defines sui-cidal act “as the injury with varying degrees of lethal
intent and suicide may be defined as a suicidal act with fatal outcome.” Durkheim (1858-1917)
defined suicide as “death resulting directly or indirectly from a positive or negative act of the victim

himself, which he knows will produce this result.” This excludes those who survive the attempt.

Suicide may be defined as, “an intentional act causing harm to a person amounting to death and
committed by person himself in the absence of contribution from any external agency particularly
in the commencement of act.” Recently the term suicide has been replaced by “Intentional Self-
Harm”(ISH) in the scientific literature due to derogatory nature of the word “Suicide”. Nowadays
suicidal gesture, attempted suicide, well successful suicide cases are every now and then we see or

hear in the society.

Aims and Objectives
1. To find out the percentage of age and gender among the victims who committed suicide.
2. To assess various reasons caused for Intentional Self Harm.

3. To assess the methods adopted for suicide.

Materials and Methods

The researcher has prepared a questionnaire and interviewed different people who are
associated to victims family and collected the data.
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Age and genderwise intentional self harm frequency is given as below -
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Figure-1 : Intentional Self Harm on Age And Genderwise

Reasonwise intentional self harm intensity is showing by following figure -
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Figure-2 : Intentional Self Harm on Reasonwise
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Methodwise intentional self harm intensity is given as below -

60

50

40 -

m MALE

30 -
W FEMALE

20 A

10 -

Hanging Poisoning Self immolation

Figure-3 : Intentional Self Harm on Methodwise

Conclusion

The researcher has drawn 100 sample from the District of Aichach to make the afore study. The
result has shown that among the people of Aichach District in the state of Bavaria the percentage
of committing suicide among the men are very higher than the women. The majority among the
victims come under the age of 15-25. The study showed that main reasons for the same is love
affair and bankruptcy.

Reference

1. Durkheim E. A study in sociology trans by J.A. Spolding & G. Simpson with introduction by
Simpson Glancole, 1917, free press.

2. Schneidman E. Definition of suicide; Jason Aronson 1977.

3. World Health Organisation. Facts and Figures aboutsuicides. Geneva;WH0:1999.
http://www.who.int/mental health/media/en/382.pdf.4

4. Bertolote JM, Fleischmann A, De Leo D, WassermanD. Psychiatric diagnoses and suicide:
revisiting evidence.Crisis 2004;25:147-55.

16


http://www.who.int/mental_health/media/en/382.pdf.4

Shodh Darpan, June-2016, VVol.-2 No.-2 ISSN No.-2454-1516

Studies on Heavy Metal Tolerance by Bacterial Isolates from Industrial Effluents
Sunanda Dhar'

Abstract

The toxicity occurs in humans due to environmental pollution via soil or water contamination or due
to occupational exposure. Some of these metals are useful to us in low concentrations but are highly
toxic in higher concentrations. Heavy metals found in wastewaters are harmful to the environment
and their effects on biological system are very severe. An efficient and economic treatment for their
removal and reuse needs to be developed. Microbial metal bioremediation is an efficient strategy
due to its low cost, high efficiency and ecofriendly nature. The paper, textile and paint effluents
were collected and through biochemical test the organisms were isolated. This organisms were then
screened with three heavy metals i.e. zinc, cadmium and chromium. Among all the isolates Bacillus
badius, Bacillus larvae and Lactobacillus fermenti showed resourceful tolerance against the heavy
metals used and showed antibiotic sensitivity test.

Keywords: toxicity, bioremediation, paper effluent, paint effluent, textile effluent, biochemical test,

antibiotic sensitivity test.
Introduction

Heavy metal is a group of metal or metalloids with atomic density greater than 4 g/cm3 or 5 times
or more, greater than water. Heavy metals are emitted both in elemental and compound form. The
principal metal emission sources come from the following industries: petrochemical, extractive,
metallurgic, mechanic, chemical and ceramic. Accumulation of toxic metals in humans has several
consequences such as growth and developmental abnormalities, carcinogenesis, neuromuscular
control defects, mental retardation, renal malfunction and wide range of other illness.! Heavy
metals are emitted both in elemental and compound (organic and inorganic) forms. Anthropogenic
sources of emission are the various industrial point sources including former and present mining
sites, foundries and smelters, combustion by-products and traffics. Cadmium is released as a by-

product of zinc (and occasionally lead) refining; lead is emitted during its mining and smelting

! Research Scholar, Christ College, Jagdalpur, Bastar Distt., Chhattisgarh, India
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activities, from automobile exhausts (by combustion of petroleum fuels treated with tetraethyl lead

antiknock) and from old lead paints; mercury is emitted by the degassing of the earth’s crust.

Generally, metals are emitted during their mining and processing activities.’”” Environmental
pollution by heavy metals is very prominent in areas of mining and old mine sites and pollution
reduces with increasing distance away from mining sites . These metals are leached out and in
sloppy areas, are carried by acid water downstream or run-off to the sea. Through mining activities,
water bodies are most emphatically polluted. The potential for contamination is increased when
mining exposes metal-bearing ores rather than natural exposure of ore bodies through erosion, and
when mined ores are dumped on the earth surfaces in manual dressing processes.B] Through rivers
and streams, the metals are transported as either dissolved species in water or as an integral part
of suspended sediments, (dissolved species in water have the greatest potential of causing the
most deleterious effects). They may then be stored in river bed sediments or seep into the
underground water thereby contaminating water from underground sources, particularly wells; and
the extent of contamination will depend on the nearness of the well to the mining site. Wells
located near mining sites have been reported to contain heavy metals at levels that exceed drinking

water criteria.

In recent years, ground soil and other materials polluted with heavy metals have become a serious
environmental problem throughout the world due to their use in many manufacturing processes,
and up as waste in industrial effluent, through which heavy metals can enter water cycle, and then
in the food chain where they are concentrated ultimately reaching the toxic levels.””! Use of
industrial wastewater for irrigation is a common practice in most of the third world countries which
could alter the fertility of s0il.”! Moreover, accumulation of heavy metals in vegetation due to
irrigation with waste water could affect human health.® Availability of heavy metals in the cell must
be carefully controlled due to their potential to form radicals and their tendency to bind to
biological macromolecules 71, Microorganisms use a number of mechanisms to maintain the correct

equilibrium, including the uptake, chelation and extrusion of metals [81ts1,

While some of the heavy metals are purely toxic with no known cellular role [101, other metals are
essential for life at low concentration but become toxic at high concentrations 1] high
concentration of all the heavy metals inhibits the activity of sensitive enzymes 121 wide range of

essential cell components is potential targets for metal induced damage such as DNA for replication
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as a result of which cell death can occur ™*\. The bacterial resistance mechanisms are encoded
generally on plasmids and transposons, and it is probably by gene transfer or spontaneous
mutation that bacteria acquire their resistance to heavy metals. the czc system is responsible for
the resistance to cadmium, zinc and cobalt. The czc-genes encode for a cation-proton antiporter
(CzcABC), which exports these metals 41 A similar mechanism, called ncc system, has been found
in Alcaligenes xylosoxidans which provides resistance against nickel, cadmium and cobalt. The metal
uptake by the microbial biosorbent may be an active or passive process or exhibit both active and
passive processes depending upon the microbial species. Moreover, passive uptake is a rapid and
reversible process and is independent of cellular metabolisms, physical conditions such as pH and

ionic strength.
Materials and Methods
Sample Collection

The effluent samples were collected in dry sterilized polyethylene bottles from Industrial Area.
Effluents from textile, paper and paint industries were collected. Samples were collected by

immersion by hand of a polyethylene sampling bottles.
Isolation of micro-organism from paper, paint and textile industry

50 ml of 0.85% Normal saline water was prepared for each samples (textile, paper and paint
effluent). 5 test tubes were taken for each sample. 9 ml Normal saline water was poured into each

test tubes.1ml of water sample was added into1st test tube to make bacterial suspension.

The 6 plates were inoculated. Streaking in this technique was done using a bent glass rod. 0.1 mL of
bacterial suspension was placed in the center of the plate using a sterile pipette. Colony
morphology and characterization was done by gram staining. The isolates from paper, textile and
paint effluents were screened with 1M zinc, 0.1M, chromium and cadmium heavy metals. Futher

the organism was identified with the biochemical tests.
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Heavy metal tolerance activity

The isolates Bacillus badius, Bacillus Ilarvae, Bacillus pasteurii, Lactobacillus fermenti,
Corynebacterium kutsceri were screened with 200mM, 400mM, 600mM, 800mM concentrations of

zinc, 10mM, 20mM, 50mM, 100mM concentrations of chromium and cadmium heavy metals.

Isolation of plasmid and transformation

The three strains of gram positive bacteria Bacillus badius, Bacillus larvae, Bacillus pasteurii were
used to isolate plasmid. The plasmid isolated were transformed in host cell and were allowed to

propogate.

Screening of transformed cells
The transformed cells were screened with heavy metals, 0.1M zinc, chromium and cadmium.
Nutrient media was prepared, transformed cells and competent cells were inoculated in plates

containing different heavy metals.

Result and Discussion

The bacteria were isolated and identified according to the colony morphology, different staining
procedures and biochemical tests. From the three sampling points, 6 bacterial colonies were
selected for the biochemical tests and their identification were done by Bergey’s manual of
determinative bacteriology as in table-1. Different bacterial species were isolated basing upon their
observation in gram’s staining and their colony morphology on the plates such as arrangement,
colour, etc. six bacterial colonies were isolated as Bacillus badius, Bacillus larvae, Bacillus pasteurii,
Lactobacillus fermenti and Corynebacterium kutsceri The different microorganism were analysed for
the antibiotics sensitivity test where zone of inhibition (in mm) was calculated against antibiotics
such as Ampicillin, Erythromycin, Chloramphenicol, Streptomycin (table 2). The different microbial
isolates were subjected to heavy metal toxicity test against three heavy metals such as zinc at table
3, chromium at table 4 and cadmium at table 5 at different concentration such as 200mM, 400mM,
600mM, 800mM for zinc, 10mM, 20mM, 50mM, 100mM for chromium and cadmium. It was kept

for four consecutive days for bacterial species.
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Discussion

The ability of microbial strains to grow in the presence of heavy metals would be helpful in the
wastewater treatment where microorganisms are directly involved in the decomposition of organic
matter in biological process for wastewater treatment. In the present study, the different bacterial
strains Bacillus badius, Bacillus larvae, Bacillus pasteurii, Lactobacillus fermenti and
Corynebacterium kutsceri showing tolerance to three heavy metals viz, Zinc, Chromium, Cadmium.
For determining minimum inhibitory concentration (MIC) 200-800mM concentration for Zinc was
used, 10-100mM concentration was used in chromium and cadmium. This study showed a high
incidence of metal resistance for the bacterial isolates. Many bacterial species isolated from
industrial zones had been shown to develop resistance to heavy metals. The bacterial isolates also
showed the resistance to antibiotics. The strains were cultured in nutrient agar and screened with
heavy metals in which, chromium was showing the highest degradation in textile and paper
effluent. The isolates had shown least bioremedial properties against Cadmium. The bacterial
isolates from paint effluent shown positive towards all the three metals for degradation.

Further the tests were carried out, biochemical tests were performed. Bacillus badius identified by
the positive results of endospore staining, starch hydrolysis, catalase test and nitrate reduction test
and negative result for V-P test and citrate utilization. Likewise, Bacillus larvae was identified by
endospore staining and gelatinase hydrolysis with positive result while starch hydrolysis, catalase
test, citrate utilization test giving negative results. The positive results of Bacillus pasteurii were
endospore staining, catalase test, nitrate reduction and starch hydrolysis gave the negative result.
Lactobacillus fermenti showed glucose fermentation positive while endospore staining and catalase
test negative. Corynebacterium kutsceri was endospore negative but catalase test and starch
hydrolysis positive (A. Tamil Selvi et al.. 2012). The isolates were tested for heavy metal tolerance
and degradation of heavy metals. The isolates, Bacillus badius and Bacillus larvae showed maximum
inhibitory concentration at 800mM where as Corynebacterium kutsceri showed 200mM in zinc. For
chromium, the maximum inhibitory concentration was at 100mM for all strains, but
Corynebacterium kutsceri MIC at 50mM. The maximum inhibitory concentration value for cadmium
by Bacillus badius was at 100mM, Bacillus pasteurii, Corynebacterium kutsceri showed 20mM MIC
and Bacillus larvae, Lactobacillus fermenti showed 50mM as highest MIC. (Filali et al.. 2000).

The strains were showing antibiotic resistance in which Bacillus pasteurii was total resistance

against erythromycin with no inhibition zone. Bacillus badius, bacillus pasteurii and
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Corynebacterium kutsceri with 18mm, 17mm, 19mm inhibition zone showed resistance against
chloramphenicol. The isolates bacillus badius, bacillus pasteurii with 31mm, 30mm inhibition zone
showed sensitive to ampicillin. Bacillus larvae was sensitive against chloramphenicol with 31mm
inhibition zone and Corynebacterium kutsceri was sensitive against streptomycin with 35mm
inhibition zone. The cell was transformed with ampicillin and X-Gal/IPTG in which all the strains
were transformed showing positive result by forming white colonies. The cells were again screened
with transformed colonies. Zinc showed the highest growth an Chromium and Cadmium with
minimum growth showing positive results. The strains were also tested for enteric pathogenicity by
triple sugar iron agar media. The bacillus larvae showed acidic positive. Lactobacillus fermenti and
Corynebacterium kutsceri showed alkaline positive confirmed by red color in media. Bacillus badius

and Bacillus pasteurii were negative to this test.
Conclusion

The industrial effluents are enriched media to grow and spread microbial population, which are
resistance to different metals. The identification of resistance against different metals may provide
a useful tool for the simultaneously monitoring of several toxic pollutants in the environment. It is
clearly indicated that domestic waste and industrial waste are responsible for the development of
the bacterial resistance along with the risk of human health and environment. Hence, this species

can be used as a bioremediation tool for the treatment of effluent from paper, textile, paint and

other industries handling heavy metals.

Table 1 : Biochemical test for selected colonies of paper, textile and paint effluents

Biochemical tests P2 C1 c7 P1 T1 T8
1. Endospore staining +ve +ve +ve -ve -ve -ve
2. Starch hydrolysis +ve -ve -ve NA +ve +ve
3. Catalase test +ve -ve +ve -ve +ve +ve
4. Glucose fermentation NA NA NA +ve NA NA
5. VP test -ve NA NA NA NA NA
6. Citrate utilization test -ve -ve NA NA NA NA
7. Gelatinase test NA +ve NA NA NA NA
8. Organism identified Bacillus | Bacillus | Bacillus Lacto- Coryne- Coryne-
badius larvae | pasteurii | bacillus bacterium | bacterium
fermenti kutsceri kutsceri

+ve = positive, -ve = negative, NA = not attempted
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Table 2 : Antibiotic sensitivity test

Identified organism Antibiotics Zone of inhibition
Bacillus badius Ampicillin 31mm(S)
Erythromycin 19mm
Chloramphenicol 18mm(R)
Streptomycin 26mm
Bacillus larvae Ampicillin 31mm
Erythromycin 27mm
Chloramphenicol 32mm(S)
Streptomycin 20mm(R)
Bacillus pasteurii Ampicillin 30mm(S)
Erythromycin TR(NZ)
Chloramphenicol 17mm(R)
Streptomycin 24mm
Lactobacillus fermenti | Ampicillin 27mm
Erythromycin 34mm(S)
Chloramphenicol 25mm(R)
Streptomycin 34mm(S)
Corynebacterium Ampicillin 23mm
kutsceri Erythromycin 21mm
Chloramphenicol 19mm(R)
Streptomycin 35mm

Table 3 : Heavy metal tolerance activity of zinc, absorbance at 620 nm

Different

concentr- 200mM 400mM 600mM 800mM

ations

hours 24 48 72 96 24 48 72 96 24 48 72 96 24 48 72 96
hrs hrs | hrs hrs hrs | hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs

Bacillus 0.29 | 0.30 | 0.31 | 0.32 | 0.18 | 0.23 | 0.24 | 0.25 | 0.25 | .024 | .024 | .024 | 0.36 | 0.35 | .034 | 0.34

badius

Bacillus 0.23 | 0.26 | 0.27 | 0.28 | 0.33 | 0.34 | 0.35 | 0.36 | 0.25 | 0.37 | 0.38 | 0.38 | 0.28 | 0.37 | 0.37 | 0.38

Larvae

Bacillus 0.22 | 0.25 | 0.24 | 0.25 | 0.27 | 0.29 | 0.30 | 0.33 | 0.22 | 0.25 | 0.25 | 0.32 | 0.27 | 0.30 | 0.30 | 0.31

pasteurii

Lactobacillus | 0.23 | 0.22 | 0.23 | 0.29 | 0.25 | 0.36 | 0.37 | 0.39 | 0.27 | 0.29 | 0.31 | 0.33 | 0.17 | 0.23 | 0.25 | 0.27

fermentii

Coryne- 0.45 | 0.50 | 0.53 | 0.55 | 0.31 | 0.35 | 0.34 | 0.35 | 0.36 | 0.39 | 0.39 | 0.40 | 0.43 | 0.44 | 0.44 | 0.43

bacterium

kutsceri
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Table 4 : Heavy metal tolerance activity of chromium, absorbance at 620 nm

Different
concentr- 10mM 20mM 50mM 100mM
ations
hours 24 48 72 96 24 48 72 96 24 48 72 96 24 48 72 96
hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
::;'i'l':s 011 | 011 | 011|013 | 013 | 015 | 016 | 018 | 0.10 | 0.14 | 0.12 | 0.16 | 0.18 | 0.20 | 0.21 | 0.25
Bacillus
Larvae 0.06 0.06 0.06 | 0.10 | 0.05 | 0.06 0.07 0.12 0.07 0.09 0.10 0.15 0.10 0.13 0.15 0.18
Bacillus 0.08 | 009 | 010|011 009|009 | 010|011 | & | 013|015 | 018|011 014|015 | 021
pasteurii 10
Lactobacillus
fermentii 0.07 0.07 0.07 | 0.07 | 0.17 | 0.21 0.22 0.26 0.15 0.19 0.21 0.25 0.22 0.26 0.28 0.31
Coryne-
bacterium 0.16 0.19 0.20 | 0.28 | 0.10 | 0.12 0.15 0.25 0.20 0.21 0.24 0.30 0.10 0.13 0.14 0.19
kutsceri
Table 5 : Heavy metal tolerance activity of cadmium, absorbance at 620 nm
Different
concentr- 10mM 20mM 50mM 100mM
ations
hours 24 | 48 72 96 24 48 72 96 24 48 72 96 24 48 72 96
hrs | hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
E::‘::;s O: 0.23 1 0.23 (0.23 |1 0.22 | 0.23 [ 0.24 | 0.24 | 0.24 | 0.25 | 0.25 | 0.25 | 0.24 0.25 | 0.26 026
Bacillus 0.2
0.27 | 0.27 | 0.27 | 0.30 | 0.30 | 0.32 | 0.33 | 0.30 | 0.31 | 0.33 | 0.34 | 0.28 0.29 | 0.32 | 0.34
Larvae 7
Bacillus 0.2
.. 0.26 | 0.27 | 0.28 | 0.27 | 0.28 | 0.30 | 0.32 | 0.24 | 0.26 | 0.28 | 0.29 | 0.24 0.24 | 0.26 | 0.27
pasteurii 5
Lactobacillus 0.2
fermentii 5 0.27 | 0.28 | 0.26 | 0.29 | 0.30 | 0.32 | 0.31 | 0.30 | 0.31 | 0.32 | 0.34 | 0.27 0.29 | 0.31 | 0.29
Coryne- 02
bacterium : 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.28 | 0.28 | 0.25 | 0.25 | 0.26 | 0.26 | 0.26 0.26 | 0.27 | 0.26
k . 7
utsceri
References

1. Hutton M, Symon C (1986). The Quantities of Cadmium, Lead, Mercury and Arsenic Entering the

U.K. Environment from Human Activities.Sci. Total Environ. 57: 129-150.

2. Lenntech Water Treatment and Air Purification (2004). Water Treatment, Published by

Lenntech,

Purification.htm).

Rotterdamseweg,

Netherlands

(www.excelwater.com/thp/filters/Water-

3. Garbarino JR, Hayes H, Roth D, Antweider R, Brinton TI, Taylor H (1995). Contaminants in the

Mississippi

River,

U.

S.

Geological

(www.pubs.usgs.gov/circ/circ1133/).

24

Survey

Circular

1133,

Virginia,

US.A.



http://www.excelwater.com/thp/filters/Water-Purification.htm
http://www.excelwater.com/thp/filters/Water-Purification.htm
http://www.pubs.usgs.gov/circ/circ1133/

® N o v &

10.
11.
12.

13.
14.

15.

16.

Shodh Darpan, June-2016, VVol.-2 No.-2 ISSN No.-2454-1516

Stillman, M. j and Presta, A., Molecular Biology and Toxicology of Metals, 2000, 1: 1-33.

Bouwer, H, Hydrogeological Journal, 2002, 10(1): 121-142.

Koropatnick, J. Zalups, R.K, British Journal of Pharmacology, 1997, 120: 797-806.

Cobine, P. Dameron, C.T et al, FEBS letters, 1999, 445(1): 27-30.

Robinson, N. J. Whitehall, S.K. and Cavet, J.S Microbial mettalothioneins, Adv MicrobPhysiol,
2001, 44: 183-213.

Silver, S., Gene, 1996, 179: 9-19.

Shi, W. Becker, J. et al, Appl Environ Microbiol, 2002, 68(8): 3859-3866.

Badar, U. Ahmed, N. et al, Biotech Lett, 2000, 22(10): 829-836.

Koropatnick, J. Leibbrandt, M.E.l, Effects of metals on gene expression, Handbook of
Experimental Pharmacology, Toxicology of Metals, Biochemical aspects, 1995, 115: 93-120.
Malakul, P. Srinivasan, K.R. and Wang, H.Y, Appl Environ Microbiol, 1998, 64(11): 4610-4613.
Roane TM, Pepper IL. [2000] Microorganisms and metal pollution. In: Environmental
microbiology, Maier RM, Pepper IL, Gerba CB., (eds.) Academic Press, London, p. 55.

A. Tamil Selvi, E.Anjugam, R. Archana Devi, B.Madhan, S.Kannappan, and B.Chandrasekaran
[2012] Isolation and characterization of bacteria from tannery effluent treatment plant and
their tolerance to heavy metals and antibiotics. Asian J.EXP.BIOL.SCI.VOL3 (1) 2012: 34-41.

Filali, B.K. Taoufik, J.Zeroual, Y. Dzairi, F.Z. Talbi, M. and Blaghen, M. (2000): Waste water

bacteria resistant to heavy metals and antibiotics. Current Microbiology 41, 151-156.

25



Shodh Darpan, June-2016, VVol.-2 No.-2 ISSN No.-2454-1516

Hiae WX & faenfial & srfdsarsy &1 v sregaH
A Hiell Thad]’, Sf. STHIR B

AR

fren 9 smfawad &1 AT Ue IRy Hdy grar | R one fdvast @ e &1 Ua arid
IUM 2| I8 R Fad WK & A-daed & YIA g i a9 & MR R == favai (O
qiftrsa vd fasme) @ faenfial @ emcfavar &1 sreuas fhar 7 ® | faenfehal & smefavasy &
e @& fog S 12 urvey grT AT woe @ AErdr o oreas fhar T 2 srefava

SN R @ e & SffaRad urRarRe drarervl, fIemerd &1 ardrervr, demgshd aifa RS 41
AT AR 7

et

JTAIRART TR Up AMRAD e Sfedlicdd wfdd © | cfdeard 9 & faaRl & w@rFar
Bl B | SHD HRUT & H8F BRI & Fuled ¥ IRedl Ud IhadT Ao 81 S & gIRT STTcHReT
Bl & | S Ifdd SMcAfIvar | 3Ma—UId 81d & S U ¥idwr & ufd fsll R @1 fiar =2
Bl 21 I B9 BIS 8 BRI HRAT d8d & df 999 Ul 84 319 F9 H wWefiFar & AR @1
WRAT BT | f99 A9 &1 79 dag, fIan, &R ¥ 9 W) 81 98 98 SR 1 1 DS A B
Al T B FHAT & | WA SAM A9 B B THRT T8l 8 QI | 39 JHR 3MA [IearT a8 Iqd
I & Od 96 IR A% Adhell 81 BRI [qufcddl iR 3l BT AT dR ol & |

9 UBHR e 9 faenfiat § srwfavany Srpd g 2 |

A8 & A BT el [hdl ST AT AT B J&Iak: A9 9FT H il ST Hehdl o—
1. 37U IITATITITT 2. Agferd afTcAfadr 3. 3ffa afreAfdeary

ST HT &

R a8 IeF § 99 qiedd @1 ANING AFRID, AEMSTd ol redrfcad wfdadl &1 fdard
BT & | e @fdd & =aRE @l Scpe a1l 81 I8 Afdd bl /vy g4l © | e & g1 Afdd
|E Wl # R 1 Agar © a1 Rien o 997 afed dquian T8 B A |

fRrer faemeral va werfaeneral # & dTaid UVl T8 BRal dfed dield &I e ar o W 8 URY
B STl B 9Tcfd ofd URIR & o ol © ol a9 Ad—dr & Fus | ordr § den qed
ggcll TR a8 o1y ATaT—fudT o uRaR | B UK &Ral & | faemel § sfiuenRe 1 ye™ &
S 8 Stafds aRaR & aTeid oeRae R Ugor &)ar g1 98 o 9 oidd Wi IRaR |

FO 1 HB ARIdT 5 2 |

LT Hiell =shadl (HeTId UTedfUe), wiel dictol 3i1h A8 Y8 Calaioll TTURT G

(B<iaTe)
>3 SRR PR (@R (reR), BT Bicial ATh AT TS SaAlaroll ITSURT ¥ (BITATR)
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e e wiftg QIR 99 & uAT SHd IF U A b foIU a1t H ITH—fAvary &1 8T
AT INMAYPH 8| dcidl & IMAATITT Bl Y9Ifdd dRd H I HeMdelieard & ddraNol &bl

HEIYUl I AT B |

T aRIR & arad Fal & = a9 9 U= o a”d € iR @9 g% orar © b d
s BRI BT T8l BR Adhd | AR W IRAR & Iraddl § Agifdeney § e fharsierar vd
Afhaar B gU W S ANERE Ud U #9 @1 Bl & RO A8 B AT SADT SMHAIed
¢ 8! uTar | OIhT AhRIHS g9 50T Afdd ST W Tsdr 2 |

Seaaifta gRIR & qradl B TR ¥ & 9 giourg et @< 21 s aRaR @1 |ganT A
S8 UI< Bidl Xedl 2 | U URaR & AfTad &l s fd=g areld 1 8id1 & e R 9 91e7d
DI 3P A < UIT & AT AU qTeAd] b AHAYART BT [THRIT B UG Ih] Al Iuatier
W AHRIHAS Y9TT STl ¢ |

IRIR e Swdifta 8 a1 = aoffla = 81 ot & faenfeial & sreafavard @1 warfad wea |
AEIIeTe™ &7 XU "edqul & | Afrs Iuafer § W gan "ggel yfier el ® Rradr g9ma
faenfefal & emcafdvarT W ggar 2

qretd B Riem &1 b fdvg 8 gAfoy areid & faf=T FawImel @1 d gU Y & &F [AiRed
fopar SITaT ® BEUR WY BT & HIdd TR B [qenial & IcHfAvaT BT ey 8 gAY BT
fawg & 2 |

o ORIER BR Ud H9] #adl, LIPE ISSN (0187-1003)48 (4) 144-147 JeTT§ 2007
i feiR) BERT & IUAY WR Td ARV T4 LI & A1 JelIcAd FeqIT”
frspy— UTHIoT TG wE) SRl @ U WX | Aefe iR U AT | e SRl H U
BRI BT YT 3Tfh IUARY WR UF AFAUROT wR fowrg &) |

* Raweewat rattanakoses Univesity Sonmalisa Vol-11 No-2 (2012)
qrITe a9 @ R S
i — &1 3R Y&y Urelic] H Heudl Ud IMcAfdeard & Hae &I Jedidhd
fAepd— gy vufore v Afeer vafore @ dounr widd H ook & i AfRelrell &l dodr
oIfa Ioa TR B U T |

» Safe alhabaish Mohamad
T9T 31 Vol-1 No-1 P-(55-60) Jan(2014)
Hie—""3reae faRIY WU | A iR AIRgd urgashd # e Iuafer & 4 ey
F=py— ot Ry wU W WM IR AIRgd uigushA H Wfere Ui & dre Heg” @l
ST R & Sed I fhar AT | IR T AhRIcHS ATHR MAITINT IR e Suafer
& 919 AEAYUl HEY BT Ul AT Sl AlRGD IUATRT YRIETT H 3T 3ch AT | AT URRIetd] =
YT B & MHAfAIT B AT § S diRgd Ydgd USRI &1 fderg deM & foruw
RreTRer @1 |
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o 1S Tl D oHd (6 3 2015)

¥ — “IRTEFT A= der H JATAITar Ud Qe UiRiev & Geded B e

Frpv— B R 4 e uRerr & O & 91 yeRE @ o § gd 3R 9% &
gl aRUEl & AR WR by fFebrel T | UIGahd & oy wR@r § U SR USRI
oT | JIT & FAR I |l FHeM & [ R AHARR & 3 H B AAIRANT 3 qul Bl
T W Ugel ¥ 3 o |

« oIl Pratch- (18 FdeR 2015)

MYp— "HiZAT AN H FMHATIT BT IR

fAepd— frepyd: urr T 6 gyl 3R Al & forg afdda &1 JfdsEeh a9 w0 |
Tfhd U4 FHY SUR Ydbe el | ad1d & v WeRid: ifddd ewar f[aelRia axa &l
MaegdHar o |

o TTdl WU 3R U ol T

Jod faame & AR 0.12
frspd— 9 femer ik A9 & 991 &7 udl o+ & U s&arel fhar o |ahdr 2 |

o I R A YWD " gHCe dAbsE’ 92 W B® ¢ Yo dAbeE ¢ Sadu Heh

PHhe~T Us oh Red # I UIRAIRG WR I AeTdened WR dd 3 G99 & forg
JTHATITAT BT ATILIHAT R g ST 8 Ud ATAIRard &y ddferd [bar Sy g7 fdgail wR
SR e 7 |

T HAPpeM &9 o JRId 7 e Hob i’ H fJere &R Agifdene wR & BEl &
AR & IR H T4l BT & Td 3 GG BT SUA TR 8 |

JITT BT FeW— HIdd R P [Aafal & eAfdvary &1 g HRAT 81 MDAl BT I
2| S 39 UPR o—

o

¢}

TeIfderey & faenfaal @ rcfavare &1 euas &R |

TEIIETed & UH a¥ & A9 @ MUR R A== favai & foenfei & smefavara &r
I BHRAT |

Jiftm o @ faenfdil & fafa= vy (@ffrsw ud fasM) @ MR WR eefdwar &1 gy
DT |

BIFA—BTARN & AH—ITATT BT eI BT |

UhTicdd gRYITST

ATHAITITH— JITATITAT T U AMNID Td ATeATicas eIfd 8 | Al | 8 faami a1
T urd B 2| R sH® BRU 1 B8 bl & Hured H Ihod! fBedl 2| Scafaard
IE QA WA 2 s 96 R Uh Adell 9% §OIRI [QURTT Ua eail &1 FHAT $R ol © |
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AT SufRI— Nerd SufRT I ared et &1 REm b & H urd gRumE W BT g1 9
faemera & e =l HR yzErq i wRieror gRemH T BT ® 98 féTd SUfT dEerdm B |

qR&eIT

H, Yo a9 & faenfefal ua siftw af & faenfeial & srcafavara & arele sfaR 9ram SIrQ |

H, ¥ 99 & aivsg @ fqemefl vd fogm @ el @ nei-—faway # aie far urm
STRATT

Hy YoM 99 & IO & BT U4 BRI & IMHIrT H Areid SfaR urar ST |

H, 9o d¥ & dIfosg & BT UG Bl & IMcfdzara # Arefd AR i TR |

Hy 3iftm ¥ & qiftrsg & fdemedi ua fogm @ fenf¥al & sncfavary va fasme & faenfear
B THA—faTary # Arefd iR urm SR |

Hy  3iftd 99 & qifrsg & sE-—o=mll & s favas # arefe ofdr urm S |

H, 3iftm a9 & fas= & ©1F ud BERN & TdAfdwad H e 3faR arar SR |

IMETIT B TR

o UK UrE—gq g U4 MAR—TR & 5 Helfdaredl &1 =@g+ fhar 1|
« UKD ¥ B 80 BT UG BRI BT a3+ fHar 73|

Ud W Bg $Had 9o a¥ Uq SifcH 9¥ @ et &1 == favar
U ¥ =g dHadl alorsy U e &1 =g+ fhar T |

UId 2T TG B/ BIARI & YIS =934 fhar 137 |
R ¥ B ATCAIYATH B SI. Sl Sl urved gRT MHT AT &1 gAnT fhar wan

80 faenfeial &1 o vy & MR W) fhar mar 2|
80 faenfeial & 40 germ ay derr 40 sifoq af & faemeff €|

29



Shodh Darpan, June-2016, VVol.-2 No.-2 ISSN No.-2454-1516

TIT TGS BT Y@
80
40 yorg 99 40 sifed 99
20 fasm= 20 arforsg 20 fasm= 20 arforsg
10 s= 10 BT 10 s= 10 s 10 = 10 BT 10 s= 10 BT

SUIRU BT fAaRv- W agey # S uvsy g1 AT Heh—dihe g & YA
fenfofl & meAfdear Aoe =g fdhar T 2| SrAfdTar Ao H 60 wod Y Y T U @
Ry & 2 MEN # faifra far T 2

e HbhRIHD
e dhRIHD

TIH 42 U AHRIAD BT Hofl § © 3R 18 U THRIAD @I oo § & |
* gacdl & Ui U9 fageimor

gacdl Bl UeAdell & WAl ¥ a1 W1 2| Ui Sldel I HEHH, dHd [d9dd wd S qed
fRrepTeTr T |

qR&ITT—H,
"y 9y & faenfial vd sifom 9 & fenfial & srcfavary & grefe siar U T g1
AR HHIB—1.1

% TR Uecdl ®l 4. | JegHHE qqe fdgeq | & 79

1 g 9y & faemedi 40 31.95 7.29 072

2 Sifed av & faemet 40 33.27 8.78 '

df=78 p< 0.05 arfe el ©
SRIGT AR F I8 W & b Fae & YoM 99 & [qenfal & STHAIwaRy ST 9eaq 31.95

e fderel 7.29 YT gaT |

S UBR S & 3ifod v & iRl &1 sncIfdvar @1 AevEE 3327 dor fad9e 8.78 UK
BT AT T Hed B A 0.72 UK B3AT & Sl WA PIC 78 W 0.05 TR W ARV A9 1.97 4
i
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37T UR&GeUAT IR BT 2 |

qR&IT—H,
“gord 99 & qIforsy faeneft vd fas @ foenfiat & erefavar # wrefe ofar urar SweT |
IR HHIG—1.2
E R gl bl | HeUHH AM® | < "
4. fagre™
1 gy Iy & arforey faemeft 20 30.65 6.55
2 g 9¥ o fasme  faemedt 20 34.60 7.40 174
df=38 p< 0.05 qRfd Bl ©

IR AR I Ig We 2 & uom ¥ & arforsy el &1 srcafdvary &1 #eu9E 30.65 I
79 fd=ret= 6.55 9rAT AT |

T YR YH 9Y & I & Aenfial o1 mcfdvary &1 9egHqE 34.60 9T e fdae 7.40
UrT T 1 g BT WM 1.74 UKl B3I & Sl AT DIl 38 TR 0.05 wWR R AR #19 1.99 I

G
31 URTUAT SRATGHT B I B |

R eTT—Hy

" Iy & ISy BIF T4 BRI & cHATarT § i iR UriT STIeT |

RO HHIB—1.3
. | T SIS qJHE | 9D fdele < 74
P 9.
1 | v 9¥ & d1forsy o1 10 30.30 6.23
2 | 9UH 9¥ & g0 B BIAY 10 31.00 6.85 0-22
df=18 p< 0.05 ISP ol ©

SRIFT AR F Ig W © b Y29 99 & 1oy & BT BT Jeg919 30.30 AT ddh fa<el 6.
23 TTIT AT |

Sl UBR YA Y @ aTOed & BIAR &I HLHE 31.00 AAT AFS ([deel= 6.85 URIT T ST Hod
BT A 0.22 UTG AT & Sl WAl IS 18 U 0.05 WR IR AR A 210 I B 2 |

31 UREUAT SRAGT BIell 7 |

YR&egdr — H,
g 99 & fAS b BT Ud BIERN & IMcHaeard H q1eid 3fdR grm ST |
AR hHID—1.4
B, | TN gl df 9. HEIHTA & fdaeq | 3 99
yoH 9Y & A5 & B 10 36.50 6.16
2 | Yo 99 & g™ @& B 10 32.70 7.90 113
df=18 p< 0.05 AfH AR ol &
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IWRIE TR | I8 WK 2 & YA 9y & A5\ & BE & ATHdeard & Hegq 36.50 AT
A% faae 6.16 UT< BT | S UBHR e & Y2 a¥ & faee &1 BRI &1 McAdeard &
HEGHT 36.50 <TAT AP et 6.16 U<l g3 |

T UPR FA6 © WH ¥ & (9501 I BEN & ATACTaT $T Fe0HqE 32,70 dAT AFSH
fqerer 7.90 UTRl BT T <1 Hed BT A 1.13 UK g3 2 Sl WA=l PIfC 18 W 0.05 WR W
ARt 719 210 | P B |

3TeT: IR IR BT 2 |

gR&beu T — He
3ifH oY @ Gt @ faemelt vd fasme @ foenfeil @ srefavara & wrefe sfax umm e |
IR HHG—1.5
% | TR gl Pl 9. A | 99$ [dde | S A4
1 Jift af & fag= & 20 36.40 8.50
oS
2 Jiftm 9 & fasa @ 20 30.60 6.18 240
EIELN
df=38 p > 0.05 AfH AR 7

IWRFd AR I I8 W g & Fde & 3ifcq v & aiftrsy & Qenedl &1 srefavary &r
HEIHTF 36.40 TAT AD AT 8.5 Ul BT |

T UPR Had & 3ifcd 99 & fage & faenfeful @ rwfdvasy &1 AsmE 3060 T AEG
fIerel 6.18 UGl AT TAT S Hod BT AM 2.40 UK B3 & Sl WA= IS 38 W 0.05 WR W
IR A9 2.02 3P T |
31T UR&GSIAT WqHd Bl 7 |

qR&GITT — Hy
“3ifa 9 & gioT~T B BT Td BRI B TAfATaT § grefe 3iax grar S |
IRl HHIG—1.6
% TR ool Bl d. | HegHH "6 faae= 3 94
1 Jifod a¥ & 91forsg & | 10 36.30 9.41
B
2 aﬁ%m_ ¥ P oI B | 10 32.50 9.41 0.045
BIATY
df=18 p< 0.05 ARfF AR el ©

IWRIFd IR | g e 2 b Fde & 3ifdq ad & g1iorsy & Bl bl TSI bl JegHqH
36.30 T HIFeh fderel 9.41 UTl Il |

S UPR Hb & 3ifaH 99 & dIsg & BN & SMAALI DI HEH 36.50 TAT AMD
faerer 9.41 T g derm €1 eI BT A 0.045 UTK 83T & Sl WA=l PIfC 18 W 0.05 TR W
AR A9 210 H FH 2 |

3TeT: IR IR BT 2 |
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YR&eeyAT — H,
3ifaE 9§ & fas= b B Ud Bl & Afdzarg § grefe idR urm e |
RO HHIh—1.7

= R el &l 9. | FeIHE AHS fdaeaq | <1 94
1 Jiftm 9 & fasd & | 10 29.50 4.69

1KIE|
2 dfT a¥ & s\ & | 10 31.70 7.18 0.77

BIAY

df=18 p< 0.05 A IR ol

IR IR I I8 e g fb Fae & 3ifdq 9§ & A5 & Bl &1 ScAfdwaryg &1 qegdq
29.50 TAT AP el 4.69 U<l g3 |

I UPR e & dfad ¥ & O\ & BEW & AHATART BT HEIHE 31.70 dAT HIESG
faerer 7.18 UIel g3 T & HoF BT A 0.77 YT AT & Il Wd=al PIfc 18 W 0.05 TR W
Irofl A9 210 W HH 2| AT ST TR & A= W Aefe gurd A8 gedr 2 |

37t IR 3RATGd BT 2 |
IR&GTT o gfe

aR&eIAT & TRV & I8 o1d Bl © % oM a¥ & faemeft ud oiftm av & faenfial & awfe
3R TE YT AT €| A< AR YRBeUT Bl e TE g3 © | $HDI BRI IE © b AT
AfdIT B T[T 2 S B ARNAETA Ugad & Usel A & B H [IEME 811 & | ScAdedrs
AEIfdeead Uga & 91§ ol 9T |

IREHITT Hy WIhd s © $HD] BRI FHad: oy @ 3ifaH 9y & BT BT AU JId & o
ST 1 JATCAIZaTd 9gd SAT&T Bl & Sidfd Wad & (A & 3ifad 9y & Bl d Nl 3iR
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