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Evaluation of E-learning in Teaching Fungal Infections to First MBBS 

Students 

1Sana Talati, 2Dr.Deependra Sharma   

1, 2GMERS Medical Collage, Valsad, Gujarat 

 DOI: https://doi.org/10.5281/zenodo.14537440  

Abstract: 

The shift towards e-learning in medical education has been accelerated by technological 

advancements and recent global events, such as the COVID-19 pandemic. This paper evaluates 

the effectiveness of e-learning methodologies in teaching fungal infections to first-year 

Bachelor of Medicine, Bachelor of Surgery (MBBS) students. We explore various e-learning 

tools, assess student engagement and learning outcomes, and provide recommendations for 

optimizing online education in medical microbiology. 

Keyword: COVID-19, year Bachelor of Medicine, Bachelor of Surgery, Online education, 

Medical microbiology. 

1. Introduction: 

The study of fungal infections is an essential component of the microbiology curriculum for 

medical students. Understanding the pathophysiology, diagnosis, and treatment of these 

infections is critical for future healthcare professionals. Traditional teaching methods have 

often relied on lectures and textbooks, which may not adequately engage students or cater to 

diverse learning styles. E-learning presents an opportunity to enhance educational 

experiences through interactive and adaptive learning environments. 

2. Objectives: 

The primary objectives of this study are: 

1. To evaluate the effectiveness of e-learning in teaching fungal infections. 

2. To assess student engagement and satisfaction with digital learning tools. 

3. To measure the learning outcomes of students exposed to e-learning compared to 

traditional teaching methods. 

3. Literature Review: 

E-learning encompasses a range of digital educational methods, including online lectures, 

interactive modules, and virtual simulations. Previous studies have shown that e-learning can 

lead to improved learning outcomes, greater flexibility, and increased accessibility. However, 
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its effectiveness can depend on the quality of the content and the learning platform, as well as 

the level of interactivity and engagement maintained throughout the course. 

4. Methodology: 

 Participants: 

The study involved first-year MBBS students enrolled in a medical microbiology course at a 

university. A total of 100 students were included, and participation was voluntary. 

 Materials: 

Materials included online lectures, interactive quizzes, virtual microscopy slides, and case 

studies focusing on common and emerging fungal infections. The content was developed in 

collaboration with experienced faculty and medical professionals. 

 Evaluation Tools: 

1. Surveys: Pre- and post-intervention surveys were conducted to gauge student 

satisfaction, engagement, and self-reported learning. 

2. Quizzes: Multiple-choice quizzes were administered before and after the course to 

assess knowledge acquisition. 

3. Focus Group Discussions: Qualitative feedback was obtained from students about 

their e-learning experiences. 

5. Results: 

 Student Engagement: 

The survey results indicated a high level of student engagement with e-learning platforms. 

About 85% of students reported that e-learning was more engaging than traditional lectures. 

The interactive quizzes and virtual microscopy sessions were particularly well-received. 

 Learning Outcomes: 

The analysis of pre- and post-quiz scores showed a statistically significant improvement in 

knowledge (p < 0.05). On average, students scored 60% in the pre-quiz and 85% in the post-

quiz, indicating a gain in understanding of fungal infections. 

 Student Feedback: 

Focus group discussions revealed that students appreciated the flexibility of e-learning and 

the ability to access resources at their convenience. However, some students expressed 

concerns regarding the lack of face-to-face interaction and suggested incorporating blended 

learning approaches to enhance understanding. 
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6. Discussion: 

The findings of this study suggest that e-learning can effectively teach fungal infections to 

first MBBS students. Students demonstrated substantial gains in knowledge and found the 

online format engaging. However, the transition to a fully digital learning environment has its 

challenges. The lack of in-person interaction can inhibit the development of communication 

skills and limit opportunities for collaborative learning. 

7. Conclusion: 

E-learning presents a viable and effective method for teaching fungal infections to first 

MBBS students, with indicated improvements in knowledge retention and student 

engagement. As technology continues to evolve, harnessing its potential in medical education 

will be crucial. Future studies should focus on longitudinal outcomes and the impact of e-

learning on clinical practice to ensure that students are equipped with the necessary 

knowledge and skills to manage fungal infections effectively. 

8. References 
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COMPARISON BETWEEN LFT, LIPID PROFILE, CBC WITH 

MICROSCOPY OF BLOOD CELLS AND SERUM CRP LEVEL IN 

SMOKERS, TOBACCO CHEWERS AND HEALTHY CONTROL 

1Sana Talati, 2Dr.Deependra Sharma 

1, 2GMERS Medical Collage, Valsad, Gujarat 

DOI: https://doi.org/10.5281/zenodo.14537461 

Abstrct: 

Tobacco consumption, in the form of smoking and chewing, is a prevalent habit globally, with 

a significant presence in India, particularly among the youth. This habit is associated with 

increased risk of various pathological conditions, which can be detected through alterations in 

biochemical parameters.This study are recruit smokers, tobacco chewers, and healthy controls, 

and their blood samples  analyzed for LFT, lipid profile, CBC with microscopy of blood cells, 

and serum CRP levels.This study aims to provide insights into the alterations of these 

biochemical parameters in smokers and tobacco chewers, which can serve as early indicators 

of various diseases. The findings of this study will be useful in identifying the high-risk groups 

and implementing preventive measures to reduce the burden of tobacco-related diseases. 

Keyworld: Tobacco, Lipid profile, CBC, Diseases, CRP Level  

1. Introduction: 

Tobacco chewing and smoking is a vice that has been practiced by a millions of people in all 

over the world. It is estimated that among 400 million individuals aged 15yrs and above in 

India, 47% use tobacco in one or other form[1]. It is compounded by the fact that the rate of 

tobacco consumption in one or other form is increasing in the youth of the country.  Tobacco 

is the single greatest cause of preventable death globally[2].In smokers and tobacco chewers 

alteration of relevant biochemical parameters may be indicative of onset of progress of many 

pathological conditions[2].Therefore we decided to study and compare the liver function test, 

complete blood count with microscopy of blood cells, serum C- Reactive protein level, and 

lipid profile of smokers, tobacco chewers and healthy control, So that their level will be used 

as predictive value in management of tobacco consumers. 

2. Objectives: 

Aim of the present study and comparison is to find of the effect of tobacco chewing and 

smoking on liver function test, serum C-RP level, lipid profile and complete blood count and 

morphology of the blood cells. 

3. Material  and Methods: 
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Proposed research is to be carried out in GMERS Medical college and Hospital, Valsad, 

Gujarat. The study is to be done in subjects with age group of 20 to 40 years. The subjects will 

be studied in three groups as (1) Healthy control, (2) Smokers, (3) Tobacco chewers. 

The inclusion criteria are that subjects must be having such habit of tobacco consumption as 

smoking or chewing atleast since 5 years.                 

Exclusion criteria are those that are unable to understand and follow the verbal instructions; 

presence of cardiovascular disorders or respiratory disorder or any pathological conditions, or 

any history of such conditions.                                                                               

Fasting blood sample is to be collected for the following tests; 

 

3.1 Liver function test includes estimation of (1) Alanine transaminase and Aspartate 

transaminase both by UV kinetic method[3], (2) Direct and total Bilirubin: by dichloroaniline 

method[4], (3) Alkaline phosphatase: by pNPP kinetic method[5], (4) Albumin estimation: by 

bromocresol green method[6].    

                                                                      

3.2  Lipid profile include estimation of (1) total cholesterol: by trinder’s 

method[7](2)triglyceride: by GPO – trinder’s method[8](3)LDL: by LDL direct reagent[9] 

(4)HDL: by HDL reagent and (5)VLDL: Friedewald’s equation[10] as  VLDL = triglyceride/5 

Quantitative analysis of all these methods is done by semi auto analyzer machine.  

3.3 Complete blood count involves 1. Hb, 2.Total WBC count, 3.differential WBC count, 

4.Total RBC count, 5. Platelet count : by automated  machine.and 6.Calculation of RBC Indices 

such as PCV, MCV, MCH, MCHC. 

Microscopy involves observing the blood cells under the microscope.    

                                                                                                         

3.4 Serum C-RP estimation is to be done by C-RP slide test [11]. 

 

4. Implications: 

The study and comparison of effects of tobacco chewing and smoking with healthy control on 

such parameters as Liver function, Lipid profile, serum C-RP level, Complete Blood Count 

with Cell morphology has not been done all together. So this study will be helpful in 

establishing any correlation in these factors if present. Also any alteration in relevant 

parameter’s normal value will be helpful in early diagnosis of any relevant pathological 

condition. 

5. References: 

1. This information is been available on 

http://www.cancerjournal.net/downloadpdf.asp?issn=0973-

1482;year2013;volume=9;issue=2;spage=210;epage=214;aulast=Naga;type=2 

2. This information is acquired from http://www.biomedres.info/biomedical-

research/tobacco-chewing-and-smoking-risk-for-renal-disease.html. 
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Abstract:  

Essentially, here we noticed the effect of the tourism industry in financial status in different 

networks of Lataguri, West Bengal. In there we overviewed numerous things like - financial, 

traveler and lodging review. Also, we noticed numerous parts of lataguri like-Review region, 

Objective of review region, Impediment, Information base, Approach, Geography, 

Environment characterization, Soil, Stream, Alleviation, Financial Profile, Demography, 

Societal position, Social construction, The travel industry, Effect of the travel industry in 

financial status, Issue and prospects, and so on. In this topic “Influence Of Regional 

Environment And Tourism On Social Life Of Lataguri  Village In Jalpaiguri District” 

influences vacationer locations in both positive and negative ways, enveloping monetary, 

socio-social, and natural aspects. The customarily depicted spaces of the travel industry 

influences are monetary, socio-social, and natural. The financial impacts of the travel industry 

incorporate superior assessment income, individual pay development, upgraded expectations 

for everyday comforts, and the making of extra work open doors. Sociocultural effects are 

related with associations between individuals with varying social foundations, perspectives and 

ways of behaving, and connections to material products.  

Key words: Regional Environment, Tourism, Social Life, Lataguri Village, Jalpaiguri 

1. Introduction:  

The Tourism Industry right now impacts 7.4% to Gross domestic product around the world, 

5% to India and 12.4% to West Bengal. Yet, for a couple of years this energy was ended 

because of a pandemic called Coronavirus. Which is turn influences the whole world and 

economy. What's more, accordingly, all influencing factors were impacted however the 'Travel 

Industry' has totally imploded and this misfortune is unsalvageable. The entire world 

experiences because of "Coronavirus", India is no less impacted. As of now, India and different 
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nations of the world have steadily beaten this shock and moved towards progress. However, 

critically, in spite of this, in somewhere around couple of days 'The travel Industry' has gotten 

back to its old spot rapidly. Thus, the equilibrium in India's Gross domestic product has 

progressively expanded. We are occupants of West Bengal. The travel industry in West Bengal 

is mostly founded on the northern slopes. Individuals' psyches are truly upset by its 

unprecedented magnificence and furthermore upset to outwardly see the value in that 

excellence and to know about the social and financial issues there. Along these lines, for that 

we chose to visit there, at Lataguri, Mal sub-division, Jalpaiguri. Which region is especially 

founded on The travel industry. 

 

2. Background of the study:  

Work of setting out new position open doors inside a given economy or society. The travel 

industry offers administrations, for example, touring and convenience and food 

administrations, drinking spots and eateries to sightseers. Consequently, it is a region area 

action. In our review region it is vigorously influence on the respondents. The lodgings of 

lataguri are a lot of influenced structure the travel industry. Step by step the travel industry is 

creating itself in our review region. Every one of the inns are  especially great. All the 

fundamental things are import there for sightseers. In our review region, the travel industry 

is the primary business which spreading the turn of events. And furthermore, it is exceptionally 

palatable for their kin. For that their (inns) administration is developing gradually a direct result 
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of "Coronavirus" pandemic. Just for the pandemic all the advancement of ventures are halted. 

Be that as it may, all circumstance is at this moment. Also, the development is begun. The 

travel industry isn't moved without vacationer. At the point when the idea of the travel industry 

came in 1982, a large number individuals were not grasp it. Yet, relaxing grasped us about it. 

The travel industry has many effects in vacationers like positive and negative. The travel 

industry changes the existence of many individuals and change the many perspectives. 

Database & Methodology: 

Both of primary and secondary data have been used in this study area to explore the impact of 

tourism in socio-economic status in various communities. Primary data source is from 

questionary survey sheet and tabulation sheet and secondary data source is from satellite image 

(USGS and ESRI) etc. In our survey work simple methodology has been adapted to explore, 

impact of tourism in socio-economic status in various communities of Lataguri like PIE graph, 

BAR graphs, HISTOGRAM, Line graphs etc. These graphs have been used to show education 

structure, literacy rate, male and female population ratio, dependent ratio and in-dependent 

ratio etc. And also, the Microsoft WORD & EXCEL has been used for route map and location 

map. 

Research objectives:  

1. To know the relation between Regional Environment and Social Life of 

Lataguri  Village in Jalpaiguri District. 

2. To know the impact of Tourism on Social Life of Lataguri  Village in Jalpaiguri District. 

Research questions:  

1. What is the relation between Regional Environment and Social Life of Lataguri  Village 

in Jalpaiguri District ? 

2. What is the impact of Tourism on Social Life of Lataguri  Village in Jalpaiguri District 

? 

Analysis and Interpretation of Study:  

Physical Background of Study Area:  

As per field survey I observed that the geographically point of view, the region belongs to the 

Himalayan foot hill region. There are slight ups and down. Some are low and inundated by 

rivers during the monsoon period: others are slightly higher and remain always above the water 

even the rivers are in flood. 

Geology:  

As per reported on Jalpaiguri District census hard work, Geologically the district is dominated 

by schist, gneiss, phyllites, quartzite, dolomite and cad. The northern part of the district 
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experienced an extensive growth of alluvial femes. Block clay exists between the area of 

TISTA and JAL DHAKA rivers. The upper part of Jalpaiguri district comprises of thick 

boulders part of boudins and conglomerates where in lower part of the district there is a 

formation of terrace created by the fluvial activity of the rivers. “With the exception of the hilly 

northern fringe, the whole at the district is covered by alluvial deposits. The alluvium consists 

of coarse gravels near the hills and the presence at sandy clay and sandy loan fun Thun.” 

(Census,1961). The tectonic activity is the most crucial factor in developing the elevations and 

has an important effect on erosion and depositional aspects and the drainage networks of 

Jalpaiguri district. 

Relief:  

As per the report of Bagchi & Mukherjee, 1983. The relief character of Mal Subdivision is 

undulating to even plain. There are all plains of the base of Himalaya and is bounded in the 

north and south by 300 meters and 66 meters can’t our lines respectively. Between the Neora 

and Murti River, there is a row of small mounds are considered to have been initially a narrow 

strip of up heaven zone which was disintegrated by stream dissection into small mound rising 

60-90 meters above surrounding surfaced to the south and 30-60 meter to the north. 

Drainage and Waterbodys:  

As per district census handbook majority of the rivers flowing in Jalpaiguri district originates 

in the northern hills and the river flows from the north towards the south easterly direction  

among  which  Tista,  Jal  Dhaka, Kanotoya, Diana, Murti and Neora are not worthy. Jalpaiguri 

district is the inter flows of rivers are rivulets. Because foot hill rivers that flow the hilly courses 

abruptly reaches the plain. The rivers after reaching the plains are braided and therefore the 

river is incapable of transporting their bed load, hence, the river beds are raised resulting into 

floods during heavy monsoons rains in few pants of the plains. However, changing of the river 

course and shifting of river are the common features in this region. Flooding, bank erosion 

agriculture, forest, tea-garden and settlement. 

 

Climate:  
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As per district census handbook the principal character of the climate of Jalpaiguri district is 

offensive heat, high humidity and heavy precipitation. The district expressive hot season from 

the months of march, though even in these months there are some rainfalls. They are the part 

of the cold season, duration of which is mid-November to the end of February. 

Soil: - 

As per district census handbook soil is a great natural resource which by means of climate 

factors creates soil of Jalpaiguri district is its coarse texture, low water retaining capacity along 

with weak context at organic matter. The soils of the northern part of Jalpaiguri district are 

acidic in reaction with less amount of organic carbon where the soil pH increases southwards 

with its finest texture. The soils of river adjunct area have pH value between 5.0 to 6.5 medium 

quality of phosphate, higher quality in case at N2 and medium quality of organic carbon 0.5% 

- 0.75% (Biswar,2013). 

Natural Vegetation:  

The forest of Jalpaiguri district has mainly extended from plains from plaints to Terai regions 

of Himalaya and is located in the flood plains of different main hill rivers and other medium 

and small rivers and rivulet which have created a pocket of grass land. A part from national 

parks and sanctuaries a significant area of this district is covered by forest. The forests of this 

district are predominantly Sal with pockets of various other types Evergreen Forest, savanna, 

Riverine Forest and swamps. Jalpaiguri is one of the richest among the districts of west Bengal 

stoking term of forest resources. A major part of Jalpaiguri district is covered by forest ever 

today this area remains one of the most prominent wildlife areas of the country and bears the 

beat Sal forest in India. The major forest cover comprises of semi-moist –deciduous vegetation. 

Apart from these high-rise forests there are floodplains covered with grass lands which 

nourishes wide spectrum wildlife. 

Cultural Status:  

Lataguri celebrates different types of cultural festivals such as Durga Puja, Kali Puja, Teesta 

Burir Puja, Manosha Puja and different fairs. Chor Chunni and Dham Gaan are most popular 

folk arts in this hilly region, which exhibits the rise and fall of various mythological characters. 

As per field survey, we found that Lataguri is a remote village, the light of education did not 

reach there. For that the education rate is very much low. I found that 79.25% people are literate 

and 20.75% people are illiterate. And male literate is 58.10% and female literate is 41.90%, 

male illiterate is 32.73% and female illiterate is 67.27%. And also, we observed that “literate 

without level” male is 24.09% and female is 39.84%, “primary level” male is 12.41% and 

female is 7.81%, “upper primary” male is 24.82% and female is 19.53%, “high” males is 

18.98% and female is 11.72%, “higher” is 12.41% and female is 15.63%, “under graduate” 

male is 5.84% and female is 3.91%, “post graduate” male is 0.73% and female is 1.56%, 

“others” male is 0.73% and female is 0%. Literacy rate = {total number of literate person / 

(total person – [0-6] year people)} x 100 = {120 / (265-13)} x 100 = 83.33% Here, we also see 

the literacy rate of lataguri is 83.33%. 
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Economic Status: - 

As per field survey, it is  observed that the economic status of this area is agriculture based. 

But here we had saw others jobs like driving and business take a big place of economy. And 

also, a big factor is “Tea Industry”, which heavily effects on economy. But which takes a very 

important place in the economy, is “Tourism”. It is a very fantastic place for traveling. Many 

of the people of south Bengal, south-east India come there to visit the beauty of nature. For that 

the people of lataguri, developed the place as a tourist place. There were many lodges for 

tourists, many outstanding places are there for tourists, which directly impacts in the economy. 

Beside of this many small-scale industries and cottage industries in the lataguri area. We 

observed that through this type of work and also many types of occupation there are contain 

level of income. 

Income Level:  

Through our survey It is  observed that there are various types of yearly income level (below 

40000) there are 13.33% people, lower (40000-80000) there are 21.67%, moderate (80000-

300000) there are 46.67% and high (>300000) there are 18.33% people. 

 Occupational Status:  

As per field survey, there are many types of occupied people live in lataguri. It  observed that 

15.85% of people were agricultural labour, 5.28% of people were driver, 1.13% of people were 

government job, 0.75% of people were teacher, 0.38% of people were stitching, 3.40% of 

people were tourism, 3.80% of people were service man, 6.04% of people were business man, 

1.13% of people were salesman, 0.75% of people were car painter, 1.13% of people were 

police, 19.62% of people were students, 29.07% of people were house wife, 3.02% of people 

were working in other places and 8.68% of people were dependent. 

Tourism and its Impact on Socio Economic Status of Lataguri, West Bengal:  

It is observed in our survey report that, in lataguri where many ups and downs in the hilly 

region; difference of height calculate the expenditure of tourists. First of all, only for tourism 

industry we are observing the beauty of the nature. But the cost is being high to higher in the 

hilly region. And also, the travelling cost, foods, water etc essential thing price are very high. 

For the relative relief when we travel plane from hills, we observed many beautiful places, 

many side seen, etc. The places in lataguri to observed are ‘Neora River’, ‘Gorumara National 

Park’, ‘Chapramari Wild Life  Sanctuary’,  ‘Murti  River’,  ‘Jayanti Mahakal caves’, ‘Jal 

Dhaka’, ‘Jalbong’, ‘Bindu’ and ‘Buxa Tiger Reserve’ etc. which are very famous, here the 

tourism gave its impact. Only for the tourism industry, all of the places are in under 

development. 
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Tourism industry has a big impact on river. Tourism is also one of the main causes of water 

pollution. For that all rivers, ponds and wells are full of plastic and the aquatic animals are 

dying for the plastics. When the tourists were throwing plastic anywhere, they will flow with 

the rain water and from drains; which will pollute the main rivers. But in our study area there 

were a big is stealing sands from NEORA river and build many buildings for hotel. This is the 

main problem of river bank erosion. But in there I observed a new technic of crossing rivers. It 

was a new type of ‘vela’. Tourism change the climate of many tourist places. When some of 

the intelligent people create a tourist place for his income, he/she couldn’t about their 

environmental aspects. For that he/she cuts trees, making houses, generating power, 

manufacturing goods, using transportation, producing foods, powering building and consuming 

too much etc. As a result, the temperature of that place is quickly high and the rainfall becoming 

low to lower of the places. Like that the study area’s climate is changing slowly.  Tourism 

heavily impacts on soil as well. It is a cause of soil pollution. Because all of the tourists when 

come to the tourist area they throw their plastic bag, chips packet, foods anywhere anytime. 

But after that when the times spends into its own way, the plastic will not be mixing up with 

the soil. Also, a point I recall that when human binges destroy the forests then the land slide 

and the bank erosion occur into a diester for us. It is  observed it from the recipients of our 

study area. In this case I recall a thing, the people of lataguri, made a damn with rocks and iron 

net. 
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Personally, It is  thought that the demographic structure of all tourist area is affected for 

tourism. Because of having a tourist place, many of the people were gathering here for the 

source of income. And also, they were pretending the place for live. For that their population 

is growing up to high. In our study area, observed that most of the people are dependent. 

Because the old generation who create the tourist place are becoming older. And the percentage 

of new born baby is quite impressive. And the independent people are moderate in population. 

But there many of the pupils were gathering there only for the income purpose. And also, I 

observed that 17% families are migrated from other state. After having the study of the survey 

report I thought the demography of Lataguri is moderately affected form tourism. And also, it 

occurs in present time. Which was a good sign of development. Most probably the houses are 

not affected so much. But the hotels are heavily affected for tourism. There are many ‘house 

holding type’ in lataguri. Many types of houses are in there. But mostly the minimum people 

have small land and many houses are ‘kachha’ and some are ‘packka’. Most probably in our 

survey, 1-5 katha house hold are 63.33%. There main culture of the houses is all the pillars are 

looked like a cut of tree. But in there which hotels are situated, they are very much expensive 

and deluxe also. 

 Marital status is also secondary impactful thing of tourism. 49.71% male and 50.29% female 

are married. Some of the males have two wives. For that the difference is un- equilibrium. But 

we observed that many of the married people are works in tourist hotel. Which influence the 

tourism. And only for tourism they have profited and the flow of their life is becoming good. 

Only for the grow of the tourism industry many different religions people were gathered in the 

tourism area, only for growing up their income level. We observed by our field report that 

Hindu is 56.67%, Muslim is 10%, Sikh is 8.33%, Janis is 6.67%, Buddhist is 5%, Christ is 

6.67% and others is also 6.67%. Here we saw many of different religious people who migrated 

from others states also for business or income faculty. And also, we observed many sub 
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religions (communities), like - Raj Bangshi is 31.67%, Mech is 13.33%, Oraons is 10%, Mahali 

is 6.67%, Lohara is 6.67%, Lepcha is 6.67%, Kharia is 5%, Mundas is 13.33% and last of all 

Bengali is 6.67%. From our survey report I think in lataguri many of different community 

people were lived together and manage the tourism and also the agricultural field. As per field 

survey, I observed that different type of social groups can be turned as the base of social 

structure. There was General caste in 21.67%, SC is 45%, ST is 18.33%, OBC- A is 5% and 

OBC-B is 10%. Here, we see the SC caste is grab the half amount of caste structure. In many 

cities all caste is neglect once another. But here we see all caste of people are living beside 

among each other’s and also, they have a good relation among themselves. Because of tourism, 

all caste of people works together in various tourist places. Commodification of social status is 

demonstration effect, community participation, acculturation, positive & negative socio-

economic culture impacts etc.  

Education creates the development. It helps people for many new ideas and new plans for work. 

I found in our study area that 79.25% people are literate and 20.75% people are illiterate. And 

male literate is 58.10% and female literate is 41.90%, male illiterate is 32.73% and female 

illiterate is 67.27%. If all people get educate then they will develop the tourism industry, 

because it is the main source of income. Many of the adult and old people were not so much 

educated. But the new generation is heavily interested in education. And I think, in future they 

will get more educated and more develop their region. They will grow in future. They are 

hopeful. Tourism is a main influencing factor of economy. Economic condition of a place is 

indicating the development. In our study area we observed that the economic status of there is 

moderately based on tourism. Many of the people of there, works in the hotels and also work 

in agricultural field. Only for the cold season all tourists visit there any time. And they have 

much income from there. The economic effects of tourism encompass improved tax revenue, 

personal incoming growth, enhance living standards and the creation of additional employment 

opportunities. One of the biggest benefits of tourism is the ability to make money through 

foreign exchange earnings. An increase in tourism activity leads to economic growth via 

foreign exchange gains, the creation of new tourism-related business opportunities and an 

increase in tax revenues.  

These findings may suggest that countries with higher tourist arrivals have a more equitable 

income distribution. Tourism provides the economic stimulus to allow for diversification of 

employment and income potential, and develop resources within the community. 

Improvements in infrastructure and services can benefit both the locals and the tourists. I 

observed it from our study area. Tourism creates diversified employment opportunities in 

different sectors like accommodation,  food  beverage  establishments, transportation services, 

travel agencies, tour operation companies, natural and cultural attraction sites.  

Conclusion: 

Basically, here we observed the impact of tourism in socio-economic status in various 

communities of Lataguri, West Bengal. In there we surveyed many things like – socio- 

economic, tourist and hotel survey. And we observed many aspects of lataguri like- Study area, 
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Objective of study area, Limitation, Data base, Methodology, Geology, Climate classification, 

Soil, River, Relief, Economic Profile, Demography, Social status, Cultural structure, Tourism, 

Impact of tourism in socio-economic status, Problem and prospects, etc. Tourism impacts 

tourist destinations in both positive and negative ways, encompassing economic, socio-

cultural, and environmental  dimensions.  The  traditionally-described  domains  of  tourism  

impacts are economic, socio-cultural, and environmental. The economic effects of tourism 

encompass improved tax revenue, personal income growth, enhanced living standards, and the 

creation of additional employment opportunities. Sociocultural impacts are associated with 

interactions between people with differing cultural backgrounds, attitudes and behaviours, and 

relationships to material goods. Environmental impacts can be categorized as direct effects 

including degradation of habitat, vegetation, air quality, bodies of water, the water table, 

wildlife, and changes in natural phenomena, and indirect effects, such as increased harvesting 

of natural resources to supply food, indirect air and water pollution (including from flights, 

transport and the manufacture of food and souvenirs for tourists). 

 

Tourism also has positive and negative health outcomes for local people. The short- term 

negative impacts of tourism on residents' health are related to the density of tourist's arrivals, 

the risk of disease transmission, road accidents, higher crime levels, as well as traffic 

congestion, crowding, and other stressful factors. In addition, residents can experience anxiety 

and depression related to their risk perceptions about mortality rates, food insecurity, contact 

with infected tourists, etc., which can result in negative mental health outcomes. At the same 

time, there are positive long- term impacts of tourism on residents' health and well-being 

outcomes through improving healthcare access positive emotions, novelty, and social 

interactions.  In the conclusion, the field of survey has explained the social economic status of 

the area and it is quite clear that the area has halt probably is might development of worker on 

this area. They have a bright future ahead if the problems are solved. Tourism of the lataguri 

has been able to develop their areas with the introduction of tourism and is moving towards 

sustainable development. On the other hand, it gives the job opportunity of local people and 

enhanced their daily life style. Local people have more aware to conserve their environment. 

Lastly, it has brought social, culture and economic change of the study area. 
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1857 कȧ ĐांǓत मɅ जनपद जालौन 

(ताई बाई का योगदान) 

 रचना पाल  
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सारांश : 

अĒेंजɉ के ͨखलाफ 1857 मɅ उठȤ बगावत कȧ ͬचगंारȣ मɅ वीरांगना रानी लêमीबाई के साथ ͧमलकर अĒेंजɉ को धूल 

चटाने वालȣ जालौन िजले कȧ पहलȣ मǑहला èवतंğता संĒाम सेनानी और अǓंतम शाͧसका महारानी ताईबाई। 1857 

कȧ ĐांǓत को भला कौन भूल सकता है? इस आजादȣ कȧ जंग मɅ न जाने हमारे ͩकतने ĐांǓतवीरɉ और वीरांगनाओं 

ने अपने Ĥाणɉ कȧ आहुǓत दȣ है। ऐसी हȣ एक वीरांगना इǓतहास के पÛनɉ मɅ दज[ है, िजसे महारानी ताईबाई के नाम 

से जाना जाता है। महारानी ताईबाई जालौन कȧ Ĥथम मǑहला èवतÛğता संĒाम सेनानी और जालौन राÏय कȧ 
अǓंतम शाͧसका के तौर पर जानी जाती हɇ। 

महारानी ताईबाई का नाता वीरांगना रानी लêमीबाई से रहा है और वह रानी लêमीबाई के साथ 1857 कȧ ĐांǓत मɅ 
अĒेंजɉ के ͪवरोध मɅ कूद पड़ी थीं। अĒेंजɉ को उÛहɉने खदेड़ Ǒदया था, िजसके बाद 1858 मɅ पूरा जालौन िजला 
महारानी ताईबाई के अͬधकार मɅ आ गया। जालौन नगर के मÚय मɅ िèथत Ĥाचीन तहसील भवन मराठा राजवंश 

कȧ शाͧसका ताईबाई का महल है, जहां वह Ǔनवास करती थीं। Ĥाचीन तहसील भवन ताईबाई कȧ शौय[ गाथा कȧ याद 

Ǒदलाता है और èवतğंता आंदोलन मɅ उनके योगदान कȧ Ǔनशानी है। 

ताईबाई ने ता×या टोपे के साथ ͧमलकर लड़ाई लड़ी थी। कानपरु कȧ लड़ाई मɅ ता×या टोपे के परािजत होकर लौट 

आन ेके बाद भी ताईबाई ने Ǒहàमत नहȣं हारȣ थी। उÛहɉने आभूषण बेचकर सेना तैयार कȧ और नई सेना के ɮवारा 
ता×या टोपे के साथ चरखारȣ पर आĐमण कर उसे जीत ͧ लया। इसके बाद ताईबाई ने जालौन, कनार, कालपी, आटा, 
उरई, महोàमदाबाद, कोटरा, और कɉच इलाके मɅ अĒेंजɉ का कोई नामोǓनशान नहȣं रहने Ǒदया। 

अĒेंजɉ का नरसंहार रोकने के ͧलए उÛहɉने आ×मसमपण[ महारानी ताईबाई का शासन अĒेंजɉ को रास नहȣं आ रहा 
था। तभी अĒेंजɉ ने नई कूटनीǓत का इèतेमाल करते हुए उनके सहयोͬगयɉ को ͧमटाना शुǾ कर Ǒदया। इसके ͧलए 

उÛहɉने युƨ का नहȣं बिãक नरसंहार का सहारा ͧलया। तब अĒेंजɉ ने एक दज[न से अͬधक ĐािÛतकाǐरयɉ को 
खुलेआम पेड़ से लटका Ǒदया गया और इस तरह से अĒेंजɉ का नरसंहार जारȣ रहा। ͩफर अतं मɅ लाईबाई ने नरसंहार 

रोकने के ͧलए मई 1858 को अपने पǓत और पुğ के साथ जाकर आ×मसमप[ण कर Ǒदया। 
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अĒेंजɉ ने उनकȧ समèत सàपि×त जÞत कर लȣ। अĒेंजɉ ने राजġोह और ͪवġोह का आरोप लगाकर उÛहɅ  और उनके 

सहयोͬगयɉ को आजीवन कारावास कȧ सजा सुना दȣ।  

िजले मɅ मराठा शासन से जड़ुे कई èथल हɇ। हालांͩक जालौन उनमɅ मुÉय इसͧलए है चंूͩक यहȣं पर नाना साहब रहे 

और बाद मɅ ताईबाई का शासन रहा। नाना साहब गढ़ȣ पर बने ͩ कले मɅ रहते थे जबͩक ताई बाई रानी महल मɅ। 1857 

से Ĥथम èवाधीनता संĒाम मɅ अĒेंजɉ का डटकर रानी ताई बाई ने सामना ͩकया था। ता×या टोपे के साथ ͧमलकर 

उÛहɉने अĒेंजɉ को पèत ͩकया। इसके बाद भी कहȣं से मदद न ͧमलने के बाद भी वह अĒेंजɉ का डटकर सामना 
करती रहȣं। हालांͩक बाद मɅ हुए घटनाĐम के कारण उÛहɉने अपनी Ĥजा कȧ र¢ा हेत ुआ×मसमप[ण कर Ǒदया था। 

लाई बाई के कौशल का हȣ पǐरणाम था ͩक अĒेंजɉ ने बाद मɅ उनकȧ ͪवरासत के Ǿप मɅ रहे ͩकले को तुड़वा Ǒदया था। 
हालांͩक उनका महल आजादȣ के बाद भी सुरͯ¢त रहा। लेͩकन अĒेंजी शासन के बाद स×ता मɅ आई सरकारɉ ने भी 
उनके महल को संरͯ¢त करने कȧ ĐांǓत Ǒदशा मɅ कोई कदम नहȣं उठाया। 

गांधीवादȣ ͪवचारक राधेæयाम योगी का कहना है ͩक ऐसी ऐǓतहाͧसक ͪवरासत को संरͯ¢त करने कȧ जǾरत है। जो 
देशĤेम के ͧलए लोगɉ को Ĥेǐरत करती है। िजससे लोग इसके बारे मɅ जानने को उ×सुक रहते हɇ। 

सन ्1857 कȧ ĐािÛत मɅ सभी अपनी ¢मता से अͬधक आविृ×त देने कȧ त×परता Ǒदखा रहे थे। उ×तर Ĥदेश का 
जनपद जालौन भी ͩकसी Ǻिçट से इस संघष[ मɅ पीछे नहȣं रहा। छोटे-छोटे संघष[ के अǓतǐरÈत सन ्1857 मɅ जनपद 

जालौन ĐािÛतकाǐरयɉ कȧ कम[भूͧम बन कर उभरा, यहां तक ͩक ĐािÛत कȧ समèत गǓतͪवͬधयां बुÛदेलखÖड मɅ 
अलग-अलग संचाͧलत न होकर एकजुट Ǿप मɅ कालपी से संचाͧलत होने लगीं। नाना साहब, ता×या तोपे, रानी 
लêमीबाई, कंुवर साहब आǑद कȧ रणनीǓत यहȣं पर बनती और ͩĐयािÛवत होने लगती। इन सबसे अलग जनपद 

जालौन का नाम इस ǒबÛद ुपर आकर Ïयादा आभाͧसत Ĥतीत होता है ͩ क इन सभी Ĥͧसƨ नामɉ से बहुत पूव[ जनपद 

कȧ पहलȣ मǑहला ĐािÛतकारȣ ताई बाई ने इस आÛदोलन मɅ सͩĐयता Ǒदखा कर ¢ेğ के ĐािÛतकाǐरयɉ के मÚय 

एक अलख जगा दȣ थी। यह जनपद जालौन का दभुा[Êय हȣ कहा जायेगा ͩक इस ¢ेğ के ऐǓतहाͧसक मह×व कȧ ओर 

इǓतहासकारɉ कȧ ओर से Úयान नहȣं Ǒदया गया। 

जनपद जालौन के इǓतहास मɅ ताई बाई कȧ èमǓृत को ͧमटाने का काय[ त×कालȣन अĒेंज अͬधकाǐरयɉ ɮवारा हȣ शुǾ 

कर Ǒदया गया था। ताई बाई के ɮवारा लगातार सात माह तक ĐािÛतकारȣ सरकार के Ǿप मɅ काय[ ͩकया गया। यह 

दèुसाहस अĒेंजɉ को नागवार गुजरा, इसी कारण से ताई बाई से सàबिÛधत समèत दèतावेज, वèतुओं यहां तक 

ͩक जालौन िèथत उनके ͩकले को सन ् 1880 मɅ जमींदोज करवा Ǒदया। अĒेंजी सरकार कȧ इस कायरतापूण[ 
काय[वाहȣ के बाद भी इस वीर मǑहला कȧ वीरता का वण[न करते हुए त×कालȣन झांसी ͫडवीजन के एक अĒेंज 

अͬधकारȣ जे0 डÞãयू0 ͪ पकंने ने ͧलखा भी था ͩक वष[ 1858 के Ĥारàभ होते होते दबोह और कछवाघार के कुछ भागɉ 
को छोड़ कर पूरा जालौन िजला ताई बाई के अͬधकार मɅ आ गया था। 
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सन ् 1838 मɅ जालौन पर अĒेंजɉ का अèथाई अͬधकार हो गया था। जालौन के राजा कȧ म×ृयु पæचात यहां 
उ×तराͬधकार कȧ समèया सामने आई। राजा कȧ प×नी ने एक बालक गोद लेकर राÏय करने का ͪवचार ͩकया मगर 

उसकȧ अनुभवहȣनता और आपसी झगड़ɉ मɅ यहां कȧ िèथǓत ǒबगड़ गई। तब èवगȸय राजा बालाराव कȧ प×नी 
लêमीबाई ने अĒेंजɉ से जालौन कȧ ǐरयासत को संभालने का आĒह ͩकया। त×पæचात सन ्1838 मɅ यहां Ĥशासक 

ǓनयÈुत कर Ǒदया गया। इसी दौरान सन ्1840 मɅ गोद ͧलए बालक गोͪवÛदराव कȧ म×ृयु हो गई। इस बार अĒेंजɉ 
ने रानी को पुनः ͩकसी को गोद लेने कȧ अनुमǓत नहȣं दȣ और जालौन ǐरयासत को अĒेंजी राÏय मɅ ͧमला ͧलया। 
इसी वष[ अĒेंजɉ ने जालौन को िजले के Ǿप मɅ माÛयता Ĥदान कȧ। 

जनपद जालौन कȧ पहलȣ मǑहला ĐािÛतकारȣ ताई बाई जालौन ǐरयासत के èवगȸय राजा बाबारव कȧ बǑहन थीं। 

ताई बाई का ͪववाह सागर के नारायण राव से हुआ था परÛतु ͪववाहोपराÛत ताई बाई अपने पǓत सǑहत जालौन के 

ͩकले मɅ हȣ Ǔनवास करने लगीं। राजा गंगाधर राव कȧ म×ृयु पæचात उनकȧ प×नी रानी लêमीबाई के ɮवारा शासन 

का संचालन उͬचत Ǿप से नहȣं हो पा रहा था. इधर पǐरिèथǓतयɉ के ͪवषम होने के कारण जालौन को अĒेंजɉ ने 

अपने अͬधकार मɅ भी ले ͧलया था। ताई बाई अपने पूव[जɉ का ऐसा अपमान नहȣं देख पा रहȣं थीं। अĒेंजɉ से बदला 
लेने के ͧलए उनके भीतर èवाधीनता ĐािÛत का अंकुर फूटने लगा इसी कारण उÛहɉने गुपचुप तरȣके से अपनी 
योजना को ͩĐयािÛवत करने का ͪवचार बनाया। 

कानपरु मɅ ĐािÛत कȧ शुǾआत होने कȧ सूचना 6 जून 1857 को उरई पहंुची। इसके पæचात यहां भी ĐािÛतकाǐरयɉ 
ने काय[वाहȣ Ĥारàभ कर दȣ। ĐािÛत का आरàभ होते हȣ जालौन के ͫडÜटȣ कͧमæनर कैÜटन Ħाउन ने भागने मɅ हȣ 
अपनी भलाई समझी। कैÜटन ने भागते समय गुरसराय के राजा केशवदास को पğ ͧलख कर जालौन मɅ शांǓत 

èथाͪपत करने मɅ सरकारȣ अͬधकाǐरयɉ कȧ सहायता करने को कहा। कैÜटन के पğ कȧ भाषा मɅ फेरबदल करके उसे 

सरकार चलाने के अͬधकार-पğ के Ǿप मɅ पǐरवǓत[त कर ͧ लया। केशवदास ने अपने दोनɉ पुğɉ के साथ जालौन आकर 

अÛय सरकारȣ अͬधकाǐरयɉ को भगा कर ͩकले पर अͬधकार कर ͧलया। केशवदास के इस कृ×य को ताई बाई आǑद 

ने ĐािÛतकाǐरयɉ का सहयोग समझकर धन-बल से उसकȧ सहायता कȧ। इधर ताई बाई अÛय ĐािÛतकारȣ 
गǓतͪवͬधयɉ का संचालन करने लगी और राजा केशवदास पर ͪवæवास कर बैठȤं। 

केशवदास कȧ कुछ गǓतͪवͬधयɉ से लगता ͩक वे ĐािÛतकाǐरयɉ के प¢ मɅ हɇ तो कभी लगता ͩक वे अĒेंजɉ के प¢ मɅ 
हɇ। इस बारे मɅ एक घटना को Ĥमुखता से देखा जाता है। जालौन मɅ ĐािÛत के पæचात दो अĒेंजी ͫडÜटȣ कलेÈटर 

ĤशÛहा और ͬĒͩफथ को बÛदȣ बना ͧलया गया था। जब तक कानुपर मɅ नाना साहब, ता×या तोपे ĐािÛतकारȣ के 

Ǿप मɅ और जालौन मɅ ताई बाई कȧ सͩĐयता रहȣ तब तक केशवदास ने इन अĒेंज अͬधकाǐरयɉ को बÛदȣ बनाये 

रखा। अĒेंज नाराज न हो जायɅ इस कारण से केशवदास ने उÛहɅ मारा भी नहȣं और ͩफर कानपरु मɅ ĐािÛतकाǐरयɉ 
कȧ पराजय के साथ हȣ केशवदास ने दोनɉ अĒेंज अͬधकाǐरयɉ को पǐरवार सǑहत सकुशल कानपरु पहंुचा Ǒदया। 

इस घटना के बाद से ताई बाई को ͪवæवास हो गया ͩक केशवदास अĒेंजɉ के ͧलए कुछ भी कर सकता है। इधर 

परािजत ĐािÛतकारȣ कानपरु से भागकर कालपी आ गये। ता×या तोपे भी अÈटूबर 1857 को Êवाͧलयर के ͪवġोहȣ 
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सैǓनकɉ के साथ जालौन आ पहंुचे। ताई बाई ने ता×या तोपे के साथ ͧमलकर केशवदास को वापस गुरसराय जाने पर 

ͪववश कर Ǒदया। इस घटना के बाद ता×या ने ताई बाई के पांच वषȸय पुğ गोͪवÛद राव को जालौन कȧ गƧी पर ǒबठा 
कर ताई बाई को संरͯ¢का घोͪषत कर Ǒदया। इस काय[वाहȣ से जालौन मɅ ĐािÛतकाǐरयɉ कȧ सरकार का गठन हो 
गया और पेशवाई राÏय कȧ èथापना हुई। ताई बाई ने इसके बाद भी अपनी गǓतͪवͬधयɉ को ͪवराम नहȣं लगने 

Ǒदया। ĐािÛतकारȣ गǓतͪवͬधयɉ के आगे के संचालन हेत ुताई बाई ने ता×या तोपे को तीन लाख ǽपये कȧ सहायता 
Ĥदान कȧ। 

ĐािÛतकाǐरयɉ कȧ सरकार बन चुकȧ थी और ताई बाई ने सफल संचालन के ͧ लए Ĥधानमंğी तथा अÛय अͬधकाǐरयɉ 
कȧ ǓनयिुÈत कȧ ताई बाई ने अदभुत ¢मता से अ×यãप समय मɅ एक बड़ी सेना का गठन करके उसे ता×या तोपे के 

साथ कानपरु पर अͬधकार करने के ͧलए भेज Ǒदया। कई हमलɉ मɅ ͪवजय भी ĤाÜत हुई परÛतु पूण[ अͬधकार ĤाÜत 

न हो सका। अÛततः Ǒदसàबर मɅ एक युƨ मɅ इस सेना कȧ भयानक पराजय हुई। यह सेना हताश मन से वापस लौट 

आई। ताई बाई यह भलȣ-भांǓत समझती थी ͩक यǑद इस समय Ǒहàमत हारȣ तो ĐािÛतकाǐरयाँ मɅ जोश पैदा करना 
मुिæकल हो जायेगा। इस कारण से ताई बाई ने अपने åयिÈतगत जेवरɉ और कȧमती वèतुओ ंको बेचकर ĤाÜत धन 

से सेना का पुनः गठन ͩकया। 

जालौन मɅ ĐािÛतकाǐरयɉ का èवतÛğ राÏय पहले से हȣ èथाͪपत था, ताई बाई ने सहयोग के ͧलए चरखारȣ नरेश से 

सहायता मांगी। अĒेंजɉ के Ǒहतैषी चरखारȣ नरेश ने सहायता देने से मना ͩ कया तो ताई बाई ने ता×या तोपे के नेत×ृव 

मɅ अपनी सेना के ɮवारा चरखारȣ पर ͪवजय ĤाÜत कȧ। अपनी समूची सेना के खचȸ, यƨु खचȸ, वेतन आǑद का भार 

ताई बाई èवय ंहȣ उठाती रहȣं। अपनी सूझबूझ और कुशल नेत×ृव ¢मता के कारण ताई बाई ने सàपूण[ जनपद मɅ 
अĒेंजɉ का नामोǓनशान भी न रहने Ǒदया। 

ताई बाई कȧ बढ़ती शिÈत से अĒेंज भी परेशान थे। मई 1858 मɅ कɉच के युƨ मɅ ĐािÛतकाǐरयɉ कȧ पराजय से 

अĒेंजɉ को जनपद मɅ पुनः घुसने का मौका ͧमला। कɉच मɅ ͪवÚवंस करने के बाद अĒेंजɉ ने सीधे कालपी कȧ ओर 

ǽख नहȣं ͩकया और न हȣ सीधे तौर पर ताई बाई से युƨ ͩकया। अĒेंजɉ ने नई कूटनीǓत का इèतेमाल करते हुए ताई 

बाई के सहयोͬगयɉ को ͧमटाना शुǾ कर Ǒदया। इसके ͧलए उÛहɉने युƨ का नहȣं वरन ्नरसंहार का सहारा ͧलया। 
सबसे पहले हरदोई के जमींदार अĒेंजी सेना के कोपभाजन बने। भयंकर लूटपाट और नरसंहार ͩकया, एक दज[न से 

अͬधक ĐािÛतकाǐरयɉ को खुलेआम पेड़ से लटका कर फांसी कȧ सजा दे दȣ गई। अĒेंजɉ का नरसंहार जारȣ रहा. अब 

वे ताई बाई से सीधे न टकराकर जनता को Ǔनशाना बना रहे थे। ताई बाई ने नरसंहार को रोकने का उपाय भी ͩकया 
ͩकÛत ुअĒेंज सीधे-सीधे युƨ भी नहȣं कर रहे थे इस कारण ताई बाई के सम¢ ǑदÈकत भी आ रहȣ थी। 

अÛततः ताई बाई ने नरसंहार रोकने के ͧलए मई 1858 को अपने पǓत और पुğ के साथ आ×मसमप[ण कर Ǒदया। 

अĒेंजɉ ने लाई बाई कȧ जालौन कȧ समèत सàपि×त जÞत कर लȣ। राजġोह और ͪवġोह का आरोप लगाकर उÛहɅ 
तथा उनके सहयोͬगयɉ को आजीवन कारावास कȧ सजा सुना दȣ। ताई बाई कȧ लोकͪĤयता और शिÈत से घबराकर 

अĒेंजɉ ने उÛहɅ  बंदȣ जीवन ǒबताने के ͧलए जालौन से बहुत दरू मंुगेर- ǒबहार भेज Ǒदया गया। यहȣं पर कैदȣ जीवन 
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ǒबताते हुए उनकȧ म×ृय ुसन ्1870 मɅ हो गई लाई बाई कȧ म×ृय ुके बाद भी अĒेंज उनकȧ लोकͪĤयता और शिÈत से 

घबराते रहे। इसका Ĥमाण इस बात से ͧमलता है ͩक उनको म×ृय ुके बाद उनके कैदȣ बेटे को पढ़ने के ͧलए तो 
इलाहाबाद भेज Ǒदया गया ͩकÛतु उनके बंदȣ पǓत को जालौन मɅ रहने कȧ आ£ा नहȣं दȣ गई। 

वत[मान मɅ ताई बाई को अĒेंजी कोप के कारण कोई जानता भी नहȣं है। एक छोटे से èथान पर उÛहɉने अपनी 
काय[¢मता और कुशल सैÛय संचालन से अÈटूबर 57 से मई 58 तक èवतÛğ सरकार कȧ èथापना कर उसका 
संचालन ͩकया। जनपद जालौन कȧ इस ĐािÛतकारȣ मǑहला को लोग इस कारण से भी नहȣं पहचानते हɇ ͩक अĒेंजɉ 
ने यथासàभव जालौन से ताई बाई से सàबिÛधत सभी वèतुओं, दèतावेजɉ आǑद को समूल नçट कर Ǒदया था। 
इसके बाद भी उनकȧ छͪव लोकͪĤयता भले हȣ रानी लêमीबाई जसैी न रहȣ हो ͩकÛतु जनपद जालौन के Ǔनवाͧसयɉ 
के मन मिçतçक मɅ ताई बाई कȧ छͪव आज भी बसी हुई है। अĒेंजɉ ɮवारा ͧलखे गये ĐािÛतकाǐरयɉ के ħामक 

इǓतहास को पुनः ͧलखने और सामने लाने कȧ आवæयकता है. कुछ इसी तरह कȧ पहल कȧ आवæयकता ताई बाई 

के गौरवशालȣ इǓतहास को सामन ेलाने कȧ है। जनपद जालौन कȧ पहलȣ मǑहला ĐािÛतकारȣ ताई बाई को इÛहȣं 
समवेत Ĥयासɉ के माÚयम से हȣ देशवाͧसयɉ के सामने लाया जा सकता है, तभी हम सभी अÛय वीर-वीरांगनाओं 

कȧ तरह हȣ ताई बाई को भी याद रख सकɅ गे। 
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Abstract:  
This study investigates the toxic effects of Alphamethrin (75 ppm) on the haematology of 

Clarias batrachus after 96 hours of exposure. The results showed a significant decrease in Red 

Blood Cell (RBC) count, Haemoglobin (Hb), platelets, Mean Corpuscular Haemoglobin 

(MCH), Mean Corpuscular Volume (MCV), and Packed Cell Volume (PCV), while White 

Blood Cell (WBC) count and immune cell populations (neutrophils, eosinophils, monocytes) 

increased, indicating a stress response. These haematological changes suggest that 

Alphamethrin induces toxic effects, impairing normal blood function and triggering an immune 

response, ultimately leading to physiological stress in the fish. 

 

Key Words: Haematology, Alphamethrin, Clarias batrachus, Synthetic Pyrethroid, Toxic, Blood 

 
1. Introduction: 

The synthetic pyrethroid insecticide alphamethrin is not only used in agricultural practices 

during crop production, but also in public health programs and as an ectoparasiticide in 

animals. This account for 30% of global pesticide consumption. (Prama et al.,2007). 

Alphamethrin have been reported to damage vital organs of various target and non-target 

species (Joshi et al.,2007), also reduces reproductive ability (Singh et al., 2010) in fishes 

The effect of diseases and unsuitable environmental conditions on fish health has been 

extensively studied through the investigation of normal haematological parameters. It is well-

documented that factors such as diseases, pollution, and the presence of agricultural chemicals 

in water can lead to significant changes in the blood cells of fish, which in turn can cause 

substantial losses in aquaculture (Mustafa Dorucu and Asiye Girgin, 2001). Since a significant 

portion of the world’s food supply comes from fish, ensuring the health of fish populations is 

crucial for food security and sustainability (Tripathi et al., 2002). These findings emphasize 

the importance of monitoring environmental conditions and disease impacts on fish, as they 

directly affect both the health of the fish and the viability of aquaculture industries. 

Fish are closely linked to their aquatic environment, and any changes in this environment are 

often reflected in alterations in their haematological parameters (Hughes et al., 1979; Suzana 

Golemi et al., 2012). Haematological parameters are crucial for assessing the 

pathophysiological status of fish, as they can indicate the presence of disease or stress induced 

by pollutants. Blood is particularly sensitive to environmental fluctuations, making it an 

important medium for studying the effects of toxicants. As such, changes in blood composition 

can serve as reliable indicators of the impact of pollutants and other stressors on fish health 

(Pandey and Pandey, 2001). This underscores the value of haematological studies in evaluating 
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the overall health and environmental stress experienced by fish in aquaculture and natural 

habitats. 

Blood serves as a key pathophysiological indicator, being highly sensitive to both internal and 

external environmental fluctuations, particularly under stress conditions. Toxic pollutants, 

which have become more prevalent in recent years, significantly affect the blood composition 

of fish. As a result, haematological parameters are crucial diagnostic tools for investigating 

diseases or stress in fish, helping to assess the impact of environmental contaminants on fish 

health (Seth and Saxena, 2003). This highlights the importance of blood analysis in monitoring 

the well-being of fish in polluted or stressful environments 

In recent years, haematological techniques have become increasingly valuable for assessing 

the toxic effects of chemicals on aquatic organisms, due to the close relationship between fish 

and their aqueous environment (Musa and Omoregie, 1999; Gabriel et al., 2006; Akinrotimi et 

al., 2010). Haematological studies are particularly useful because changes in blood parameters 

can reveal abnormalities within the fish's body long before any visible symptoms of disease or 

environmental stress are apparent (Sampath et al., 1993). This makes blood analysis an early 

and effective diagnostic tool for detecting the impact of pollutants and other stressors on fish 

health 

The current investigation was undertaken to investigate haematological changes in Clarias 

batrachus due to alphamethrin insecticide. 

 

2. Material and Methodology: 

Experimental animal: Healthy Clarias batrachus were used as a experimental animal and it 

is was collected from local fish market & acclimatized to the laboratory for one week during 

which they were regularly feed with prawn powder & soya meal. 

Test chemical: Alphamethrin was used as a test chemical. Test fishes were exposed to sub-

lethal doses (75ul/l) for maximum 96 hrs. 

Experimental design: 

In the present investigation experimental fishes were divided into two groups. 

1. Control group: - In this group 10 fishes were kept and exposed to normal water. 

2. Experimental group: - In this group 40 fishes were exposed to 75 µl concentration of 

alphamethrin solution. 

Experimental duration: In both control and experimental group fishes were exposed to 

maximum 96 hrs. 

Autopsy: Fishes of control and experimental groups were sacrificed at 0 hrs. 24 hrs, 48hrs, 72 

hrs and 96 hrs. Blood collected by cardiac puncture of Clarias batrachus then processed for 

various haematological tests. 

Haematological analysis 
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a. RBC & WBC Counting  

RBC &WBC counting were done by MANUAL METHOD (Sharma and Singh, 2000). 

b. Differential Leukocytes counting 

DLC Counting was done by LEISHMANN METHOD (Sharma and Singh, 2000). 

c. Haemoglobin % Analysis  

Hb% analysis was done by SAHIL’S METHOD (Sharma and Singh, 2000). 

d. Platelets, MCV, MCH & PCV counting  
Platelets, MCV, MCH & PCV counting were done by MANUAL METHOD (Sharma and 

Singh, 2000) 

3. Results: 

In the present investigation haematological estimation of control and experimental fish were 

done. The haematological parameters were RBC, WBC, DLC (Neutrophiles, Eosinophiles, 

Lymphocytes, Basophiles and Monocytes), platelets, PCV, MCV and MCH. 

In control haematological values (Table 01 and Figure 01) were RBC (8.42 million/ml), 

WBC (5.31x109cells), Hb (10.87 g/dl), Neutrophiles (20.71%), Eosinophiles (9.22 %), 

lymphocytes (71.56%), Basophiles (4.38 %), Monocytes (3.68%), Platelets (131%), PCV 

(32.83%) MCV (80.80fl ) and MCH (36.00 pg). 

In the present investigation at the 24 hrs. haematological values were RBC (7.47million/ml), 

WBC (6.60 x109cells), Hb (8.90 g/dl), Neutrophiles (21.93%), Eosinophiles (10.41%), 

lymphocytes (73.48%), Basophiles (5.25%), Monocytes (4.31 %), Platelets (117.6%) , PCV 

(28.30%), MCV (75.98 fl ) and MCH (34.24 pg). 

In the present investigation at the 48 hrs haematological values were RBC (5.79 million/ml), 

WBC (7.33 x109cells), Hb (7.54 g/dl), Neutrophiles (22.80 %), Eosinophiles (11.02%), 

lymphocytes (76.41%), Basophiles (5.85%), Monocytes (4.98%), Platelets (125.00%) , PCV 

(26.41%) , MCV (71.55 fl ) and MCH (32.42 pg). 

In the present investigation at the 72 hrs haematological values were RBC (4.51 million/ml), 

WBC (10.77 x109cells), Hb (6.21 g/dl), Neutrophiles (19.48 %), Eosinophiles (10.00%), 

lymphocytes (70.61%), Basophiles (3.95 %), Monocytes 3.231 %), Platelets (116.2%), PCV 

(23.41%) MCV (69.13 fl ) and MCH (30.10 pg). 

In the present investigation at the 96 hrs haematological values were RBC (3.67 million/ml), 

WBC (14.43 x109cells), Hb (3.79 g/dl), Neutrophiles (18.77 %), Eosinophiles (8.67 %), 

lymphocytes (69.52%), Basophiles (3.06 %), Monocytes (3.18 %), Platelets (105.23%), 

PCV (14.63 %) MCV (68.58 fl ) and MCH (28.69 pg). 

RBC, Hb, Platelets, PCV, MCV and MCH values were decreased as compared to control 

value at 24, 48, 72 and 96 hrs. WBC value were increased as compared to control at 24, 48, 

72 and 96 hrs. Neutrophil, Basophiles, Eosinophiles, Lymphocytes and Monocytes values 

increased at 24 and 48 hrs and then decreased at 72 and 96 hrs as compared to control value.  
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Table 01:- Haematological changes in Clarias batrachus due to alphamethrin 

insecticide 

 

 

Peramaters 

 

 

Control value 

 

 

Experimental value 

                                                     

24 hrs 48 hrs 72 hrs         96 hrs 

RBC (million/ml)  8.42 7.47±0.22 5.79±0.17 4.51±0.26 3 .67±0.29 

WBC (cells/cumm)  5.31 6.60±0.19 7.33±0.22 10.77±0.18 14.43±0.18 

Hb% (g/dl) 10.87 8.90±0.31 7.54±0.33 6.21±0.116 3.79±0.12 

Neutrophiles (%) 20.71 21.93±0.12 22.80±0.19 19.41±0.28 18.77±0.23 

Eosinophiles (%) 9.22 10.41±0.14 11.02±0.11 10.00±0.20 8.67±0.18 

Lymphocytes (%) 71.56 73.48±0.34 76.41±0.23 70.61±0.32 69.52±0.34 

 Basophiles (%) 4.38 5.25±0.12 5.85±0.29 3.95±0.12 3.06±0.16 

Monocytes (%) 3.68 4.31±0.26 4.98±0.20 3.31±0.24 3.18±0.12 

Platelets (%) 131 127.60±0.18 125.00±0.30 116.20±0.38 105.23±0.24 

PCV (%) 32.83 28.30±0.27 26.41±0.18 23.41±0.14 14.63±0.16 

MCV (fl) 80.80 75.98±0.23 71.55±0.32 69.13±0.14 68.58±0.35 

MCH (pg) 36.00 34.24±0.20 32.42±0.32 30.10±0.22 28.69±0.27 
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Figure 01: Hematological changes in clarias batrachus due to alphamethrin insectiside 

4. Disscussion:   

Blood is the key factor which affect all pathophysiological factors of the body, making blood 

parameters essential for diagnosing the structural and functional status of fish exposed to 

toxicants. In this study, significant alterations were observed in the blood components of 

fish treated with alphamethrin. Notably, there was a reduction in red blood cell count, 

hemoglobin (Hb) levels, platelets, packed cell volume (PCV), mean corpuscular volume 

(MCV), and mean corpuscular hemoglobin (MCH). Conversely, white blood cell (WBC) 

counts increased, and the differential leucocyte count, including neutrophils, eosinophils, 

lymphocytes, basophils, and monocytes, showed fluctuations. These changes suggest that 

alphamethrin exposure has a profound impact on the haematological profile of fish, 

indicating stress and potential toxicity. 

The reduction in red blood cell (RBC) count, haemoglobin (Hb) levels, and packed cell 

volume (PCV), which are essential for oxygen transport, can result from the inhibition of 

erythropoiesis and haemoglobin synthesis, as well as increased erythrocyte destruction in 

hematopoietic organs. Studies in fish species like Catla catla (Vani et al., 2011) and 

C.gariepinus (Adamu, 2009) have shown that exposure to environmental stressors such as 

plant extracts (e.g., Moringa oleifera seed extract) (Kavitha et al., 2012) or toxins like 

tobacco leaf extracts and cassava effluents leads to significant reductions in RBCs and Hb. 

This may be due to mechanisms such as erythroblastosis, which causes anaemia by 

producing immature RBCs that are ineffective at oxygen transport. Such findings underscore 

the detrimental effects of environmental pollutants and toxins on blood health in aquatic 

organisms, leading to impaired oxygen-carrying capacity and overall haematological 

dysfunction. 

In the light of the present study, the mean value of PCV decreased progressively in the 

experimented group compared to the control. The result agreed with the work of Akinrotimi 

et al. (2009) in haematological indices of Tilapia guineensis subjected to handling stress. 

The decrease in the PCV indicates the worsening of the condition of the organism and 

developing of anaemia. Platelets are nucleated cells which are responsible for blood clotting 

in fish; slight decrease in values observed in this study may signify the effect on platelet 

(thrombocyte) production.  

Haematological indices, including RBC count, haemoglobin concentration, and PCV, are 

recognized as indicators of secondary responses to pollutants in organisms (Rogers et al., 

2003; Akinrotimi et al., 2012b; Akinrotimi et al., 2012c). Exposure to alphamethrin caused 

a significant reduction in platelet counts in fish. A similar decrease in platelet counts was 

reported in O. mykiss exposed to cypermethrin (Velisek et al., 2006). This decline may be 

associated with platelet sequestration in the spleen, reduced production, or increased 

destruction of platelets. 

The Differential Leucocyte Count (DLC) exhibited fluctuations in this study. An increase in 

neutrophils, monocytes, and eosinophils was observed, while lymphocytes and basophils 
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showed a decrease in monogenean-infected fishes. Comparable findings were reported in 

helminth-infected Schizothorax spp. and Cyprinus spp. (Shah et al., 2009). 

A significant increase in WBC count was observed as a haematological response to 

alphamethrin exposure. Similar findings have been reported in common carp (Cyprinus 

carpio) following acute exposure to phenitrothion, imidan, and dichlorvos (Svobodova, 

1991, 1996, 1998). This increase is likely due to the release of white blood cells from the 

spleen into the bloodstream to counteract the toxicant. In the present study, the substantial 

rise in leukocyte count may be attributed to a general immune activation and a defensive 

response to cypermethrin. White blood cells play a crucial role in protecting the organism 

during injury, haemorrhage, or the invasion of foreign antigens (Velmurugan et al., 2016). 

During stress, leukocyte levels increase significantly to help the organism cope with the 

adverse conditions and strengthen its defense mechanisms (Deshmukh, 2016). 

Exposure of Clarias batrachus to alphamethrin (75 µl/l) for 96 hours in the present study 

proved toxic, leading to significant haematological changes. Red blood cell count, 

haemoglobin level, platelet count, PCV, mean corpuscular volume (MCV), and mean 

corpuscular haemoglobin (MCH) values decreased, while the Differential Leucocyte Count 

(DLC) fluctuated, and white blood cell (WBC) count increased. These findings align with 

those reported in previous studies. 

5. Conclusion:  

 Based on the results obtained in this study, it can be concluded that a 96-hour exposure to 

75 ppm of alphamethrin (aqueous solution) has toxic effects, altering the haematology of the 

fish. Our findings clearly indicate that alphamethrin disrupts the fish's physiology, causing 

haematological disturbances that could impair its ability to combat diseases and reduce its 

chances of survival and growth. Therefore, it is recommended that users of this pyrethroid 

pesticide (alphamethrin) exercise caution regarding the dosage applied. 
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