
Special Edition on Sir U. N. Brahmachari 

ISSN : 0973-6212 

Academic Journal of Hooghly Mohsin College 

Volume : 12         No. : 1 & 2         June 2025 

Peer-Reviewed             Multidisciplinary             Multilingual Journal  

150th   

Birth Anniversary  



Academic Journal of Hooghly Mohsin College 
ISSN : 0973-6212 

Published by Hooghly Mohsin College 
Chinsurah, Hooghly, West Bengal 

 

Editorial Board 
 
Advisors 

Dr. Madhumita Manna , DPI, Department of Higher Education, Govt of West Bengal 
Dr. Manoj Kumar Chakraborty, ICMR Emeritus Scientist, Director-grade Scientist and Director in Charge 

ICMR National Institute of Cholera and Enteric Diseases (presently NIRBI) 

Dr. S Sen, Vice President Radent Medical Institution , USA  
Prof (Dr.) Sougata Karmakar, Indian Institute of Technology (IIT), Guwahati 

Prof (Dr.) Rajarshi Ghosh, The University of Burdwan 

Dr. Krishnendu Halder, Indian Institute of Technology (IIT) , Bombay 
Dr. Partha Bhattacharyya, Indian Institute of Electronics Science and Technology (IIEST) Shibpur. 

Dr. Subhashis Sahu, University of Kalyani 

Prof (Dr.) Krishna Roy,(Retired Principal) Bethune College 
Dr. Asis Kumar Basu (Retd. Associate Professor.) Hooghly Mohsin College  

Dr. Amit Roy, Savitribai Phule Pune University 

Dr. Sandip Sengupta , North Bengal Medical College 

Editor- In-Chief 

Dr. Purushottam Pramanik, Principal 

Editor 

Dr. Atanu Saha 

Associate Editors 

Dr.Bikash De, Dr. Aditi Banerjee, Dr.Debayan Chaudhury, Dr.Sinjini Mondal, Dr.Chandana Dutta, 
Dr.Sarmila Pal     
 

Editorial Assistant: Sri Tapan Biswas –Office 
 

About the Journal 
 

The journal is a peer reviewed multidisciplinary and multilingual in-house journal with ISSN. The journal 
invites original research based articles/papers on literature, science, economics, commerce, management, 
and related subjects. Write up on contemporary issues are preferred. Thrust areas for a particular issue are 
also selected to have a focused edition. To encourage the students of the institute "Students' Corner" of the 
journal is exclusively reserved for students' writings. Views expressed in the articles/papers are of the au-
thors, the editorial board is no way responsible for this. 
 
Published by  : Principal, Hooghly Mohsin College, Government of West Bengal, Chinsurah 
Editorial Office   : Hooghly Mohsin College, P.O. Chinsurah, Dist.  
     Hooghly, PIN-712101, West Bengal 
     FAX: 033-2681-0544 
     E-mail: unbarticle@gmail.com 
     hooghlymohsincollege@gmail.com 
      
© Principal, Hooghly Mohsin College. All rights reserved. 
Responsibility regarding the authenticity of data and acceptability of the conclusions rest with the authors 
only. 
Printed at ‘Barno Bitan’ (7044339567) Chinsurah, Dist-Hooghly, West Bengal 



 

 

 

Hooghly Mohsin College  

Estd. 1836  

AJHMC        Date : 7th June, 2025  

Academic Journal of      Volume : 12, Issue : 1 & 2 

Hooghly Mohsin College  

ISSN : 0973-6212 

Website : www.hooghlymohsincollege.ac.in  

 

CONTENTS 

  PEER REVIEW BOARD MEMBERS      3 

  Note from the Editor-in-Chief       4 

  Note from Editor        5 

  Molecular Typing of Leishmania Genome: A Review     6 

— Nibedeeta Rani Sarraf, Madhumita Manna  

  ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী : ভৃতয যঞ্জ৞ী বফজ্ঞান঳াধও      10 

   — ড. অবদবত ফযানাচজী  
  Sir Upendranath Brahmachari and His Urea Stibamine    18 

 The Glorius Science and History Revisited 

   — Rajarshi Ghosh 

  Urea Stibamine to Modern Chemotherapeutics Against     23 
 Kala-Azar: The Legacy of Upendranath Brahmachari and the  
 On-going Journey of Drug Development  
   — Dr. Amit Roy 

  A tribute to Sir U N Brahmachari: An Unsung Hero of     29 
 Indian Medical Research  
   — Krishna Roy  
  Structural Journey of the Kala-Azar Drug Urea Stibamine    34 
 (Brahmachari): A Comprehensive Quantum Chemical Study   
   — Snehasis Banerjee 
  Of Bugs and Hope: Contribution of the Proteges of     42 
 Hooghly Mohsin College in the Medical Sciences  
   — Dr. Ashis Kumar Basu, Sambuddha Bhattacharjee 
 



  ঩ত্র঩বত্রওায দ঩জপণ ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী        47 

    — ড. দদফা৞ন দঘৌধযযী  
  উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ইউবয৞া বিফাবভন: ঒঩বনপফব঱ও বাযপত     25 

 বঘবওৎ঳া বফজ্ঞাপনয এও মযকান্তওাযী উদ্ভাফন    

    — ড. অতনয ঳া঴া, ড. ব঩৞ারী দখাল 
  Caraka Saṃhitā and its Relevance in Public Health Sector: A Study    56 
    — Dr. Sanchita Kundu, Dr. Shreyasee Majumdar  

  ফাগাবরয বফজ্ঞান ঳াধনায প্রথভ঩ফজ ঑ উপ঩ন্দ্রনাথ ব্রহ্মঘাযী        61 
    — ড. অননয বট্টাঘামজ 
  EOQ Model for Deteriorating Drugs with Fuzzy Demand,    65  
 Deterioration and Backlogging under Carbon Tax Policy    

    — Soumita Kundu 

            73 

    — Prosenjit Dutta 

  Socio-Economic Determinants of Anaemia Among     83 
 Indian Women: Some Insights from NFHS-5 In Legacy  
 of the Social Perspective of Sir U.N. Brahmachari  
    — Tanusree Mishra 

  Title: Dr. U.N. Brahmachari: Nationalism, Self-Reliance,    87 
 and  Medical Autonomy 
    — Piku Das Gupta 

 
 



PEER REVIEW BOARD MEMBERS 
1. Dr. Asok K. Mukherjee, Professor of Chemistry (Retired), The University of 

Burdwan 

2. Dr. Subhashis Sahu, Head & Associate Professor, Dept of Physiology, University of 

Kalyani 

3. Dr. Jayita Dutta, Associate Professor, Department of Bengali, Hooghly Mohsin     

College 

4. Dr. Piyali Ghosh, Associate Professor, Department of Chemistry, Nabagram Hiralal 

Paul College  

5. Dr. Aditi Patra Nee Ray, Associate Professor, Department of Philosophy, Hooghly 

Mohsin College 

6. Dr. Asis Kumar Pandit, Associate Professor, Department of Physiology, Hooghly 

Mohsin College 

7. Dr. Kumkum Chattopadhyay, Associate Professor (Retd), Department of Political 

Science, Bethune College 

8. Smt. Piku Dasgupta, Associate Professor, PG dept of Political Science, Hooghly 

Mohsin College 

9. Dr. Sudip Chakravortti, Assistant Professor, Department of Sanskrit, Sidho Kanho 

Birsa University  

10. Dr. Subha Bose(Banerjee), Assistant Professor, Post Graduate Department of      

Physiology, Hooghly Mohsin College  

11. Dr. Debojit Das, Assistant Professor, Department of Sanskrit, Sivanath Sastri College 

(South City morning) 

12. Dr. Tridib Chakraborty, Assistant Professor, Post Graduate Department of            

Physiology, Hooghly Mohsin College  

13. Dr. Arpita Bose, Assistant Professor, Department of History, Hooghly Mohsin      

College 

14. Dr. Atanu Saha, Assistant Professor, Post Graduate Department of Physiology, 

Hooghly Mohsin College 

15. Dr. Aditi Banerjee, Assistant Professor, Department of Bengali, Hooghly Mohsin 

College  

16. Dr. Subhajyoti Pal, Assistant Professor, Department of Mathematics, Jhargram Raj 

College 

3 



Note from the Editor-in-Chief 
 

 In this new issue of the Academic Journal of Hooghly Mohsin College,             
methodical analysis of those contributions of Sir U.N. Brahmachari in the fields medical 
sciences that are everlasting and a refinement of the concept medicine evolved through 
incessant researches for protection of human lives as well as biotic elements in our      
ecosystem has been studied by the authors. 
 The purpose of this journal is to organise in pages what Sir U.N. Brahmachari  
bestowed to our society in a coherent fashion so that readers can learn to devise and     
analyse the works done by this great physician of our motherland despite many facing 
many obstacles. 
 A major portion of this journal deal with different aspects of Sir U N              
Brahmachari‘s strategic skills in the fields of medical sciences during the first half of 
twentieth century India under the British rule. There are successions of examples which 
reveal varieties of his research works. An example of invention of Urea Stibamine saving 
many lives of poor community people may be cited here. 
It may be mentioned here that this seminary has observed the 150th Birth Anniversary of 
 Sir U N. Brahmachari in solemnity and grandeur and the aim of this celebration 
has also been discussed in this journal  
 Another special feature of this journal that the respected authors have tried to  
cover the areas of Sir U N. Brahmachari as a person, physician, philanthropist, and      
creator of philosophy of Physiology extensively.  
 Through diverse topics, suitable examples have been put down in this journal for 
the betterment of social lives as far as health and hygiene are concerned. 
 I convey my deepest thanks to everyone attached to the publication of this        
academic journal in a unique perspective for the cause of our society and safeguard of our 
ecosystem through Sir U.N. Brahmachari. 
 My best regards to Sir U N. Brahmachari. I dedicate this issue as a tribute to the 
greatest son of our motherland from all the stakeholders of this college. 
 

Dr.Purushottam Pramanik 

Principal & Editor in Chief 

4 



 Note from Editor 

 

 It is with immense pleasure and pride that we present the 12th volume of the    

Academic Journal of Hooghly Mohsin College (AJHMC). After a considerable hiatus, this 

renewed publication not only continues our rich academic tradition but also pays tribute 

to one of the most revered figures in the history of our institution. 

 This special edition is dedicated to the 150th birth anniversary of Sir            

Upendranath Brahmachari, whose pioneering contributions to medical science and  

education have left an indelible impact at both national and international levels. As a   

distinguished alumnus of Hooghly Mohsin College and a towering intellectual, Sir    

Brahmachari‘s legacy continues to inspire generations of scholars and researchers. 

 Through this edition, we strive to uphold the spirit of academic inquiry and       

excellence that he so profoundly embodied. The articles featured in this volume reflect 

the diverse and dynamic research pursuits of our faculty and students, reaffirming our 

commitment to fostering a culture of critical thinking and scholarly engagement. 

 We extend our heartfelt gratitude to the Department of Higher Education,       

Government of West Bengal for their generous support and funding. Our sincere thanks 

also go to all contributors, reviewers, the editorial team, and faculty members whose   

tireless efforts have brought this volume to fruition. 

 May this issue stand as a worthy homage to Sir U. N. Brahmachari and serve as a     

meaningful contribution to our academic legacy. 

 

 

         Dr. Atanu Saha  

                Editor 
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Abstract : Leishmaniasis, a neglected tropical  
disease caused by the Leishmania parasite, poses 
significant health challenges worldwide.           
Molecular typing of the Leishmania genome has 
revolutionized our understanding of the parasite's 
biology, epidemiology, and evolution.              
Understanding genetic variability is crucial for 
addressing clinical manifestations and drug     
resistance. Molecular characterization techniques, 
such as MLEE, MLMT, RAPD, RFLP, MLST, 
and Whole-Genome Sequencing (WGS), provide 
reliable results for species identification and strain 
characterization. This review explores in brief, the 
molecular typing techniques, from traditional 
methods like Multilocus Enzyme Electrophoresis 
(MLEE) to cutting-edge approaches like WGS. 
These techniques have enabled researchers to 
characterize Leishmania species, understand   
genetic variability, and identify potential targets 
for diagnosis and treatment. The application of 
molecular typing has significant implications for 
disease control, vaccine development, and       
therapeutic interventions. Researchers can develop 
more effective strategies to combat this deadly 
disease by exploring the genetic diversity of 
Leishmania parasites. This review highlights the 
importance of molecular typing in advancing our 
understanding of Leishmania biology and its   
potential to inform public health policy and     
disease management. Ultimately, molecular     
typing of the Leishmania genome holds promise 
for improving the diagnosis, treatment, and     
prevention of leishmaniasis, reducing its burden 
on affected communities worldwide. 
 
1.  Introduction 
Leishmania is a genus of trypanosomatids that 
causes the disease known as Leishmaniasis. These 
parasites are transmitted by sand flies belonging to 
the genus Phlebotomus in the Old World and 
Lutzomyia in the New World [1]. Their main 
hosts are vertebrates, with Leishmania species 
frequently infecting hyraxes, canids, rodents, and 
humans. Leishmaniases encompass a range of 
diseases, with the primary forms being Cutaneous 
Leishmaniasis (CL), Mucocutaneous Leishmania- 
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sis (MCL), and Visceral Leishmaniasis (VL) or 
Kala-azar (KA). VL represents the most severe 
manifestation of the disease, characterized by 
symptoms such as hepatosplenomegaly, anemia, 
edema, abdominal swelling, and liver cirrhosis, 
which can be fatal if not treated. In contrast, CL, 
the most commonly occurring form, leads to skin 
lesions that can appear on any part of the body. 
MCL may arise from the spread of parasites from 
the skin to the nasooropharyngeal mucosa,      
resulting in nasal bleeding and potentially causing 
severe ulcerative damage to the nasooropharynge-
al mucosa if untreated. Post Kala-azar Dermal 
Leishmaniasis (PKDL) also presents as skin     
lesions, particularly on the face, which can      
develop during or after treatment for VL [12]. One 
intermediate form of the disease where the      
concurrent manifestation of PKDL in individuals 
suffering from active VL is referred to as         
para-kala-azar dermal leishmaniasis (para-KDL)
[16]. The disease manifests in various forms, with 
varying degrees of severity and impact on public 
health. Hence, understanding the genetic diversity 
and molecular characteristics of Leishmania    
parasites is crucial for developing effective      
diagnostic tools, therapeutic strategies, and control 
measures. 
 
2. The Burden of Leishmaniasis 
Leishmaniasis affects millions of people world-
wide, with an estimated 1.5 million new cases 
reported annually. The disease is prevalent in 98 
countries, with the majority of cases occurring in 
the Indian subcontinent, East Africa, and South 
America. KA, is the most severe form of the   
disease, with a mortality rate of nearly 100% if 
left untreated. KA has become endemic in eastern 
India, particularly in the states of Bihar,          
Jharkhand, West Bengal, and Uttar Pradesh [8], 
[18]. The management of Leishmaniasis typically 
depends on accurate diagnosis, identification of 
the pathogens responsible for the disease,       
treatment of infected individuals, vector control, 
and, in certain instances, management strategies.   
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3. Leishmania genome  
Kinetoplast DNA (kDNA)  
kDNA is a unique mitochondrial DNA   
structure in Leishmania and other trypanoso-
matids, comprising: 1. Maxi circles (~20 kb): 
Encode rRNA genes and structural proteins 
for mitochondrial respiration. 2. Mini circles 
(~0.8 kb): Encode guide RNAs (gRNAs) for 
editing maxi circle-encoded mitochondrial 
genes. kDNA constitutes 10-20% of total 
DNA and features a complex organization 
exclusive to trypanosomatids [4]. 
Nuclear Genome  
The Leishmania genome is composed of 34-
36 chromosomes, ranging in size from 0.3 to 
3.5 Mb. The genome is rich in genes, with 
approximately 8,000-10,000 protein-coding 
genes. Leishmania genes are often organized 
in polycistronic transcription units, where 
multiple genes are transcribed together as a 
single unit [4]. 
Types of Molecular Characterizations of 
The Parasites  
A. Over the years, various molecular typing 
techniques have been employed to           
characterize Leishmania parasites. Early   
studies used techniques such as multilocus 
enzyme electrophoresis (MLEE) and  isoen-
zyme analysis. Both techniques analyze    
enzymes or isozymes to identify genetic   
variation and are used for the genetic        
characterization of organisms, including 
Leishmania parasites [9], [10].  
MLEE involves analyzing the electrophoretic 
mobility of enzymes to identify genetic     
variation and isozyme analysis involved stud-
ying the different forms of enzymes to identi-
fy genetic variation. For example, the        
existence of three visceralizing species in 
East Africa—L. donovani, L. infantum, and 
L. archibaldi—was not supported by analysis 
using a variety of molecular markers [9].  
Additionally, L. killicki was not confirmed as 
a separate species, and strains with different 
genetic backgrounds were assigned to the L. 
donovani zymodeme MON-37. The majority 
of L. infantum parasites that cause visceral 
leishmaniasis in the Mediterranean and South 
America share the same zymodeme, MON-1, 
which limits the discriminatory efficacy of 
MLEE for classes below the species level. 
Other important drawbacks of MLEE are that 

it requires bulk cultures of parasites, it is la-
bour intensive and time-consuming, and it 
can only be performed in specialized labora-
tories [11].  

 Despite these limitations, MLEE and 

isozyme analysis have contributed             

significantly to our understanding of      

Leishmania genetics and epidemiology.   

These methods provided valuable insights 

into the genetic diversity of Leishmania    

parasites and helped establish the foundation 

for modern molecular typing approaches. 

B. The present state of Leishmania research is 
characterized by a growing understanding of the 
genetic diversity and molecular characteristics of 
Leishmania parasites. The advent of PCR-based 
techniques includes the recently developed      
multilocus sequence typing (MLST) and         
multilocus microsatellite typing (MLMT) [3],[13] 
as well as the amplification and subsequent     
restriction fragment length polymorphism (RFLP) 
or DNA sequence analysis of multicopy targets or 
multigene families, including coding and          
non-coding regions and PCR-fingerprinting    
techniques e.g Random Amplified Polymorphic 
DNA (RAPD) [14]. These approaches have     
enabled researchers to identify genetic variants, 
reconstruct phylogenetic relationships, and      
investigate the population structure of Leishmania 
parasites. Recent studies have also employed  next
-generation sequencing (NGS) technologies to 
explore the genomic diversity of Leishmania   
parasites by  performing whole-genome           
sequencing (WGS) [2]. 
Here are some PCR-based techniques used in 
Leishmania research: 
 Random Amplified Polymorphic DNA 
(RAPD): RAPD involves using arbitrary  primers 
to amplify DNA sequences and   identify genetic 
variation among Leishmania parasites and helps 
in species identification [5]. 

PCR-Restriction Fragment Length Polymorphism 
(PCR-RFLP): PCR-RFLP involves amplifying 
specific DNA sequences and digesting them with 
restriction enzymes to identify genetic variation. 
As far as we know, the PCR-RFLP analysis of the 
internal transcribed spacer 1 (ITS1) is the most 
commonly utilized method for the direct         
identification and detection of Leishmania species 
in the Old World. By using a single restriction 
enzyme, HaeIII, to digest the ITS1 PCR product, 
it is possible to differentiate all clinically         
significant Leishmania species [6].  
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Multilocus microsatellite typing (MLMT): 
Microsatellite analysis involves amplifying 
and analyzing repetitive DNA sequences to 
study the genetic diversity and population 
dynamics of Leishmania parasites [13]. 
Multilocus Sequence Typing (MLST): The 
term was specifically adopted for a system 
which is initially developed for bacteria [17]. 
Recently, preliminary efforts have been made 
to establish an MLST system for Leishmania, 
although a publicly accessible database has 
not yet been developed. The L. donovani 
complex has been examined using two sets of 
five loci corresponding to genes that encode 
enzymes analyzed through MLEE [11],[19].  

One grouping includes asat, gpi, nh1, 
nh2, and pgd, while the other comprises 
icd, me, mpi, g6pdh, and fh. Altogether, 
these ten targets have the potential to 
create a comprehensive MLST system 
suitable for the L. donovani complex. 
MLST involves sequencing multiple  
genetic loci to characterize Leishmania 
parasites and understand their genetic 
diversity. It also acts as a powerful tool 
to study the intraspecies variation 
(Unpublished data). 

e) Next-generation sequencing (NGS)              
technologies have further transformed the field of 
Leishmania research. NGS has enabled             
researchers to explore the genomic diversity of 
Leishmania parasites, identify genetic variants 
associated with disease phenotypes, and           
investigate the molecular mechanisms underlying 
Leishmania pathogenesis [2], [15]. NGS has     
become a promising and effective method for  
investigating drug resistance factors and          
biomarkers in Leishmania research. Genome-wide 
SNP typing through NGS is a robust technique for 
distinguishing between parasite strains within 
natural populations and has demonstrated superior 
results compared to traditional methods [3]. 
Through NGS tool we can elucidate rative       
genomic analysis, by conducting WGS. This   
approach involves comparing the genomes of  
different Leishmania species to identify genetic 
differences and similarities. A study that         
compared the genomes of L. infantum, L. 
braziliensis, and L. major, revealing conserved 
synteny and identifying genes with differential 
distribution between species [14].  

Future Prospects 
The future of Leishmania research holds much 
promise, with ongoing advances in genomics, 
transcriptomics, and bioinformatics. The          
application of NGS technologies and machine 
learning algorithms is expected to reveal new in-
sights into the molecular mechanisms underlying 
Leishmania pathogenesis, drug resistance, and 
vaccine development [2]. Furthermore, the inte-
gration of genomic data with epidemiological and 
clinical information will facilitate the develop-
ment of personalized medicine approaches and 
targeted interventions [3], [11]. 
 
6. Importance of Molecular Typing 
Molecular characterization of Leishmania para-
sites has become an essential tool in understand-
ing the genetic diversity and population structure 
of the parasites [17]. Molecular typing techniques 
have enabled researchers to identify distinct spe-
cies and strains, investigate phylogenetic relation-
ships, and explore the genetic basis of disease 
phenotypes [2]. This information is critical for 
developing effective diagnostic tools, therapeutic 
strategies, and can identify genetic markers asso-
ciated with drug resistance, enabling targeted in-
terventions to control disease. 
 
7. Conclusion 
In conclusion, molecular typing of the Leishmania 
genome has undergone significant advancements 
over the years, from traditional techniques to cut-
ting-edge NGS technologies. This review aims to 
summarize the prospects of Leishmania genome 
typing, highlighting the potential of molecular 
approaches to inform disease control strategies, 
epidemiological surveillance and improve our 
understanding of this complex parasite. 
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 ভানফ঳বযতায আবদ঩ফজ দথপওই ভানযপলয 
঳ংগ্রাভ দম বফরুদ্ধ ঱বিগুবরয ঳পে তায ভপধয প্রধান 
঴র ফযাবধ। ফযাবধ ভানফভপন মযক঩ৎ উপেও ওপযপঙ 
আতঙ্ক এফং প্রশ্ন। ফযাবধয প্রবতওাপযয দঘষ্টা তায 
বঘযওারীন। ভানপফবত঴াপ঳য প্রথভ঩পফজ ভানযল অনযভান 
ওযত দযাপকয ওাযণ দদফতায দযাল ফা দপ্রপতয 
প্রবাফ। পপর তঔন দযাক বনযাভপ৞য ―উ঩া৞‖ বঙর নানা 
উ঩ঘাপয, নানা বি৞াওরাপ঩ দযাক঳ৃবষ্টওাযী 
঱বিগুবরপও তয ষ্ট ওযা। বওন্তু ওারিপভ চানা মা৞ 
দযাপকয চনয দওাপনা দপ্রত ফা দদফতা দা৞ী নন। বগ্রও 
বঘবওৎ঳ও ব঴প঩াপিবি঳ উপেঔ ওপযন প্রওৃবতয ভপধযই 
আপঙ দযাক-উৎ঩বিয ফীচ। অজ্ঞাত দযাকফযাবধয 
উৎ঩বি এফং প্রবতওায বফলপ৞ ভানযপলয অনয঳বিৎ঳া 
তাপও এবকপ৞ বনপ৞ মা৞ কপফলণায অববভযপঔ। 
বঘবওৎ঳া঱াপেয ঳পে কপফলণায বনবফড় দমাক ঳াবধত 
঴৞। অপনও ফযাবধযই মপথা঩মযি  বঘবওৎ঳া঩দ্ধবত 
এঙাড়া আবফশ্রৄায ঳ম্ভফ বঙর না। দমভন ওারাজ্বয। এও 
বনযাভ৞঴ীন আতপঙ্কয নাভ। দযাকরক্ষণ দীখজবদন জ্বয, 
দযফজরতা, ঑চনহ্রা঳, মওৃৎ ঑ প্লী঴ায ফৃবদ্ধ, ঘাভড়া৞ 
ওাপরা দঙা঩। আিান্ত দযাকীয ফাাঁঘায ঳ম্ভাফনা প্রা৞ 
বফযর। ভৃতয য঴ায ৯৮ ঱তাংপ঱য দফব঱। আিাপন্তয 
বনবযপঔ ঳ংঔযাতপেয বফঘাপয অফ঱যই ভ঴াভাযী। অচানা 
এই জ্বপযয নাভওযণ ওারাজ্বয ঴ফায ঳ম্ভাফয ওাযণ 
এওবদপও ত্বপওয ওাপরা ঴প৞ ঑ঠা, অনযবদপও খবনপ৞ 
঑ঠা ভৃতয যয ওযার ঙা৞া। দপ্লক দমভন ভাযীয ইবত঴াপ঳ 
ওয ঔযাত ঴প৞ আপঙ ―ব্ল্যাও দডথ‖ ব঴প঳পফ, দতভনই 
অফ঱যম্ভাফী ভৃতয যয দদযাতও এই জ্বযফযাবধ। ―ওার‖ 
স্বরূ঩। দযাপকয উৎ঩বি এফং তায বনযাভপ৞য উ঩া৞ 
দযপিাই অচানা। দযাক ভানবঘপত্রয ইবত঴াপ঳ বাযতফলজ 

঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী : ভৃতয যঞ্জ৞ী বফজ্ঞান঳াধও  

ড. অবদবত ফযানাচজী 
঳঴ওাযী অধযা঩ও, ফাংরা বফবাক, হুকবর ভ঴ব঳ন ওপরচ 

aditibanerjee29@gmail.com  

ঙাড়া঑ এয প্রপওাপ঩য ঩দবঘহ্ন দভপর বঘন, 
বূভধয঳াকযী৞ অঞ্চর, ইউপযাপ঩য বগ্র঳, দেন, ফ্রান্স, 
ইতাবর ইতযাবদ দদপ঱। বাযতফপলজ এই অচানা জ্বপয 
আিান্ত ভূরত ফাংরা, আ঳াভ, বফ঴ায, ঑বড়঱া, 
ভাোপচয চনপকাষ্ঠী। বফপ঱লত আ঳াপভয ওয বরফবিপত 
এই দযাপকয প্রাদযবজাপফয অথজ যীবতভত ভড়ও রাকা। 
঴া঴াওায, ঴তা঱া, দযাকমন্ত্রণা, ভৃতয য। দ঳ঔাপন বিগ্ধ 
শুশ্রূলায ে঱জ দমন এও অরীও ওল্পনা। দ঳ই অরীও 
ওল্পনাপওই ফািফাব৞ত ওযর ―ইউবয৞া বিফাভাইন‖। 
ভৃতয যয ভরুপত ভৃতয যঞ্জ৞ী ভরুদযান। আবফশ্রৄাযও 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযী। প্রঔযাত ফাগাবর বঘবওৎ঳ও ঑ 
কপফলও।  
উপ঩ন্দ্রনাপথয চন্ম ১৮৭৫ বিিাপেয ৭ চযন, ভতান্তপয 
১৮৭৩ বিিাপেয ১৯ বডপ঳ম্বয। ঳যওাবয নবথ঩পত্রয 
ব঴প঳পফ অফ঱য ১৮৭৫ ঳ারবিপওই ভানয ওযা ঴৞। 
চন্মস্থান বফ঴াপযয চাভার঩যয, ভতান্তপয ফধজভাপনয 
঩ূফজস্থরী। ব঩তা নীরভবণ ব্রহ্মঘাযী঳দা঱৞ ফযবি, 
ওৃতবফদয বঘবওৎ঳ও। ওভজ঳ূপত্র ঩ূফজ দযর঑প৞য 
বঘবওৎ঳ও ঴ফায ঳যফাপদ ফ঳ফা঳ চাভার঩যপয। অঞ্চপরয 
঳াম্মাবনও ভযাবচপেি। ভাতা শ্রীভতী দ঳ৌযব ঳যন্দযী 
দদফী। নীরভবণ-দ঳ৌযব ঳যন্দযীয ঘায ঳ন্তান- ঱যৎঘন্দ্র, 
উপ঩ন্দ্রনাথ, ঱যাভাঘযণ, বফতাযণ। ঩াবযফাবযও 
ঐবত঴য঳ূপত্র ফং঱঩যম্পযা৞ উপ঩ন্দ্রনাপথয ঩বযফায 
শ্রীচঘতনযপদপফয দীক্ষাগুরু দও঱ফ বাযতীয (঳ন্ন্যা঳঩ূফজ 
নাভ যাভবে) দচযষ্ঠভ্রাতা ফরবপেয ঩যত্র দকা঩ার 
বাযতী ব্রহ্মঘাযী ঠাওয পযয ফং঱ধয। এই ফংপ঱য আবদ 
ফা঳স্থান ফধজভাপনয ঩ূফজস্থরীয বনওপি ঳যডাগা গ্রাপভ। 
উপ঩ন্দ্রনাপথয প্রচন্ম দকা঩ার বাযতীয ফংপ঱য নফভ 
঩যরুল। বযদ্বাচ দকাত্রী৞ ব্রাহ্মণ। আবদপত ভযপঔা঩াধযা৞। 
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দীবক্ষত ঩যরুপলয উ঩াবধ অনয঳াপয ঩দবফ ব্রহ্মঘাযী।  
 ফারযওার দথপওই উপ঩ন্দ্রনাথ অতযন্ত 
দভধাফী। প্রঔয সৃ্মবত঱বিয অবধওাযী। প্রথভ 
ব঱ক্ষা৞তন চাভার঩যয ইিানজ দযর঑প৞ ফপ৞চ স্কয র। 
উচ্চব঱ক্ষায চনয ববতজ ঴ন তদানীন্তন হুকবর ওপরপচ, 
দমবি ফতজভাপন হুকবর ভ঴ব঳ন ওপরচ ব঴প঳পফ বফঔযাত। 
১৮৮৯-৯৩ বিিাে ঩মজন্ত হুকবর ওপরপচয উজ্জ্বর 
ঙাত্র। এঔান দথপওই ১৮৯১ বিিাপে এপ.এ এফং 
১৮৯৩ বিিাপে কবণত ঑ য঳া৞পন ঳াম্মাবনও঳঴ 
উিীণজ ঴ন। উপ঩ন্দ্রনাপথয ঳ন্তান পণীন্দ্রনাথ ইবি৞ান 
নযা঱নার ঳াপ৞ন্স এওাপডবভয প্রওাব঱ত সৃ্মবতবনফি 
ব঳বযপচ তাাঁয ব঩তায দয বি বফলপ৞ ঳াম্মাবনও প্রাবিয 
উপেঔ ওপযপঙন। কবণত ঳াম্মাবনপও প্রথভ দেবণপত 
উিীণজ ঴ফায চনয বতবন ―থপ৞ি঳‖ ঩দওরাব 
ওপযন।কবণপতয ঩াপ঱আগ্রপ঴য দওন্দ্র বঙর য঳া৞ন। 
এবদপও ব঩তায আওাঙ্ক্ষা তাাঁয তীক্ষ্ণধী বদ্বতী৞ ঩যত্রপও 
বঘবওৎ঳ও রূপ঩ দদঔা। পপর য঳া৞ন ঑ বঘবওৎ঳াবফদযা 
অধয৞পনয দভরফিন। উিয-চীফপন বফজ্ঞাপনয এই দযই 
঱াঔাপতই ওৃবতত্ব অচজন।য঳া৞ন঱াপে িাতপওািপয 
঩াঠগ্র঴ণ দপ্রব঳পডবন্স ওপরপচ। দ঳ঔাপন ঳যায 
আপরওচািায দ঩ডরায এফং আঘামজ প্রপয েঘন্দ্র যাপ৞য 
ভত ব঱ক্ষপওয ঳াবন্ন্ধযরাব। ১৮৯৪ বিিাপে য঳া৞পন 
প্রথভ দেবণপত প্রথভ। ওরওাতা বফশ্ববফদযার৞ দথপও 
স্বণজ঩দওরাব। য঳া৞ন঱াপে উপ঩ন্দ্রনাপথয এই আগ্র঴ 
ববফলযপত তাাঁযকপফলণায ঩াপথ৞ ঴পফ। ব঩তায 
বনপদজব঱ত ঩পথ বঘবওৎ঳া঱াপে঑ বতবন অতযন্ত ঳াপরয 
অচজন ওপযন। ওরওাতা দভবডওযার ওপরপচ 
বঘবওৎ঳া঱াপেয ঩াঠগ্র঴ণ ওপযন। ১৮৯৯ বিিাপে 
রাব ওপযন এর.এভ.এপ বডবগ্র। তায ঩পযয ফঙয 
অথজাৎ ১৯০০ বিিাপে এভ.বফ ঩যীক্ষা৞ উিীণজ ঴ন। 
দভবডব঳ন এফং ঳াচজাবয দযই দক্ষপত্রই অচজন ওপযন 
প্রথভ স্থান। দ঳ই ওৃবতপত্বয চনয রাব ওপযন ―গুপডব‖ 
঑ ―ভযাওবর঑ড‖ ঩দও। তায঩যওরওাতা বফশ্ববফদযার৞ 
দথপও ১৯০২ বিিাপেএভ.বড বডবগ্ররাব। ১৯০৪ 

বিিাপে রাব ওপযন ব঩এইঘবড বডবগ্র। বফল৞ 
঱াযীযবফদযা। ভানফ঱যীপয দরাব঴তওবণওা হ্রা঳ ঩া঑৞ায 
ওাযণ অনয঳িান। কপফলণা ঳ন্দপবজয নাভ ―িাবড঳ ইন 
ব঴পভাবরব঳঳‖। এই কপফলণা ঳ন্দপবজয এতই ঘাব঴দা 
বঙর দম ১৯০৯ এ ওবরওাতা বফশ্ববফদযার৞ দথপও প্রথভ 
঳ংস্কযণ দফপযাপনায ঘাযফঙয ঩পযই ১৯১৩ দত বদ্বতী৞ 
঳ংস্কযণ ভযবেত ঴৞। বফ঱ ঱তপওয প্রথভবাপক 
উপ঩ন্দ্রনাথ ঙাড়া ঳ম্ভফত ঳ভগ্র বাযতফপলজ দওউ দ঳ই 
঳ভ৞ দভবডব঳পনয ঑঩য ডক্টপযি বডবগ্র রাব ওপযনবন।  
উচ্চতয অধয৞পনয ঳ভান্তযাপরই এবকপ৞ ঘপর তাাঁয 
দ঩঱াকত ঑ ফযবিকত চীফন। ১৮৯৮ বিিাপে 
ওরওাতায দচাড়াফাকান এরাওায বফঔযাত বঘবওৎ঳ও 
যাভরার ফযানাচজীয ওনযা ননীফারা দদফীয ঳পে 
বফফা঴ফিপন ফাাঁধা ঩পড়ন। উিয-চীফপন এই দম্পবত 
দযই ঩যত্র (পণীন্দ্রনাথ, বনভজরওয ভায) ঑ দযই ওনযা 
঳ন্তাপনয (ঊলা ঑ দ঱াবা) চনও-চননী ঴ন। এওই 
঳পে মপথষ্ট বফবঘত্রযভ৞ তাাঁয ওভজচীফন। দ঩঱ায ঳ূপত্র 
প্রথপভ ১৮৯৯ দত দমাকদান ওপযন প্রাপদব঱ও বঘবওৎ঳া 
বফবাপক (প্রবববন্স৞ার দভবডপওর ঳াববজ঳)। ১৯০১ 
বিিাপে ঢাওা দভবডওযার স্কয পর ঩যাপথারবচ এফং 
দভবিবয৞া দভবডওায ব঱ক্ষও ঩পদ বনমযি ঴ন। ১৯০৫ 
এ বঘবওৎ঳ও-ব঱ক্ষও ব঴প঳পফ দমাকদান ওপযন 
ওরওাতায ওযাম্পপফর দভবডপওর স্কয পর (পমবি ফতজভাপন 
঩বযবঘত নীরযতন ঳যওায দভবডপওর ওপরচ ঑ 
঴া঳঩াতার ব঴প঳পফ। ব঱ক্ষওতা এফং বঘবওৎ঳া দযই 
দক্ষপত্রই বতবন প্রবূত ঔযাবত অচজন ওপযন। ব঱ক্ষওতা৞ 
অ঳াধাযণ দক্ষতায চনয তাাঁপও ফরা ঴৞ ―বদ বরববং 
বডও঱নাবয অফ দভবডব঳ন‖। এই প্রবতষ্ঠাপন ঳যদীখজ ১৮ 
ফঙয মযি দথপও বতবন ওারাজ্বপযয প্রবতপলধও ঳ংিান্ত 
কপফলণায ওাচবি ওপযন। তায঩য ১৯২৩ বিিাপে 
অবতবযি বঘবওৎ঳ও ব঴প঳পফ বতবন দমাক দদন 
ওরওাতা দভবডপওর ওপরপচ। অফ঳য গ্র঴পণয ঩য 
১৯২৭এ ―প্রপপ঳য অপ ট্রব঩ওযার বডবচ঳‖ রূপ঩ 
দমাকদান ওপযন ওাযভাইপওর দভবডপওর ওপরপচ 
(পমবি ফতজভাপন ঩বযবঘত আয বচ ওয দভবডপওর  
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ওপরচ ঑ ঴া঳঩াতার ব঴প঳পফ)। এয ঳পে ―নযা঱নার 
দভবডপওর ইন্সবিবিউি‖এ এওই বফলপ৞য বফবাপক মযি 
঴ন। ঩া঱া঩াব঱ প্রাণ-য঳া৞ন (ফাপ৞াপওবভবে) বফবাপকয 
প্রধান এফং ঳াম্মাবনও অধযা঩ও ব঴প঳পফ দাব৞ত্ব ঩ারন 
ওপযন ওরওাতা বফশ্ববফদযারপ৞য ওপরচ অপ ঳াপ৞পন্স।  
 বঘবওৎ঳া ফা অধযা঩নায ওাপচ বনমযি থাওায 
঩া঱া঩াব঱ ঳দা঳বি৞ বঙর উপ঩ন্দ্রনাপথয কপফলও ভন। 
ঙাত্রাফস্থাপতই কপফলণায ওাপচ তাাঁপও প্রথভ উৎ঳াব঴ত 
ওপযবঙপরন ওরওাতা দভবডপওর ওপরপচয অধযক্ষ 
঳যায দকযার্ল্জ ফভপপাডজ। তায঩য দ঩঱াকত চীফপন 
প্রবতষ্ঠারাপবয ঳পে ঳পে ওযাম্পপফর দভবডপওর স্কয পরয 
঳য঩াবযপেনপডে ঳যায যফািজ বনর ওযাম্পপফপরয঳পে 
বতবন কপফলণা শুরু ওপযন। বনযক্ষী৞ উষ্ণ অঞ্চপরয 
ফযাবধগুবরয বফলপ৞ অথজাৎ ―ট্রব঩ওযার বডবচ঳‖এয 
অনয঳িাপন ভগ্ন ঴ন। ―দযপত ভ঱া বদপন ভাবঙ‖ বনপ৞ 
জ্বপযয ঱঴য ওরওাতা৞ ভ঱াফাব঴ত ভযাপরবয৞া এফং 
দওা৞ািজন বপবায বফলপ৞ ওাচ শুরু ওপযন। anophe-
les ludlowii নাভও এওবি ভ঱া আবফশ্রৄায ওপযন 
ওরওাতাপতই। এই আবফশ্রৄায বফলপ৞ বফশ্ব স্বাস্থয 
঳ংস্থায ভযাপরবয৞া বফল৞ও ওবভবিয ঳দ঳য ঳যায কডজন 
দওাপবর উপেঔ ওপযবঙপরন ―Brahmachari‖s find-
ing of anopheles ludlowii in Calcutta was 
of great significance.‖ ইবতভপধয ঒঩বনপফব঱ও 
বাযপতয ঩ূফজাঞ্চপর ফাযংফায অচানা জ্বয ভানফভপন 
ত্রা঳ ঳ৃবষ্ট ওপযবঙর। এই জ্বয বঘবওৎ঳ও-বফজ্ঞানীপদয 
দধাাঁ৞া঱া৞ দপপর বদপ৞বঙর। এয আপক ১৮৬০ এয 
দ঱পও ফধজভাপন দদঔা দদ঑৞া এও ব৞ানও জ্বয এতই 
প্রাণ঴াবনয ওাযণ ঴প৞বঙর দম ঳যওাবয যাচস্ব 
আদাপ৞য ঩বযভাণ ওপভ বকপ৞বঙর। তায নাভ দদ঑৞া 
঴৞ ―঑র্ল্ ফধজভান বপবায‖। এই ―঑র্ল্ ফধজভান বপবায‖ 
বনপ৞ উপ঩ন্দ্রনাথ ১৯১১ ঳াপর এওবি কপফলণা঩ত্র঑ 
দ঩঱ ওপযন। তায ব঱পযানাভ বঙর ―On the Nature 
of the Epidemic Fever in Lower Bengal 
commonly known as Burdwan Fever, 
প্রওাব঱ত ঴প৞বঙর ইবি৞ান দভবডপওর দকপচপি। ―঑র্ল্  

ফধজভান বপবায‖ আয এই অচানা জ্বযপও প্রথপভ এওই 
দযাক ফপর ভপন ওপযবঙপরন বফঔযাত আই.এভ.এ঳ 
বর঑নাডজ যচা঳জ। এই ভতপও স্বীওায ওযপর ফধজভান 
জ্বপযয আপকয অথজাৎ ১৮২৪-২৫ ঳াপরয মপ঱াপযয 
―জ্বয-বফওায‖দও঑ এই এওই দযাক ব঴প঳পফ বঘবহ্নত 
ওযপত ঴৞। ভাযাত্মও ফধজভান জ্বপযয অনয঳যপণ এই 
অচানা জ্বযপও দভদভ জ্বয঑ফরা ঴ত, দমপ঴তয  দভদভ 
দ঳নাঙাউবন ঑ তায ঩াশ্বজফতজী অঞ্চর দথপও দযাকী 
আ঳ত দফব঱। জ্বযবিয ঘবযত্র বঙর বফভ্রাবন্ত ঳ৃবষ্টওাযী। 
উ঩঳পকজয ঳াদৃপ঱যয ওাযপণ এপও ভযাপরবয৞া ফা 
ফধজভান জ্বপযয ঳পে বভবরপ৞ দপরায ঳ম্ভাফনা বঙর 
প্রফর। বওন্তু জ্বযবি বঙর ঳ংিাভও এফং ওয ইনাইপন 
঳াযত না। উবন঱ ঱তপওয দ঱লবদপও আ঳াপভ এই 
জ্বয ভ঴াভাযীয আওায বনপ৞বঙর। স্থানী৞ ভানযপলযা, 
বফপ঱লতকাপযাযা এপও ফরত ―বব্রবি঱ কবনজপভে 
বডবচ঳‖ ফা ―঳যওাযী দফভাবয‖। দফব঱যবাক ঳ভপ৞ 
আিান্ত দযাকীয কাপ৞য ঘাভড়া ওাপরা ঴প৞ ভৃতয যয 
ওাযপণ ওারাজ্বয ব঴প঳পফ ঩বযবঘত। বফ঱ ঱তপওয 
শুরুপত ১৯০৩ বিিাপে বফজ্ঞানী উইবর৞ভ ফযক 
বর঳ভযান এফং ঘারজ঳ দডাপনাবাপনয অক্লান্ত দঘষ্টা৞ 
আিান্ত দযাকীপদয প্লী঴ায য঳ ঩যীক্ষা ওপয 
ওারাজ্বপযয চীফাণযপও ঱নাি ওযা ঳ম্ভফ ঴৞। ঩ৃথও 
঩ৃথওবাপফ কপফলণা ওপয঑ প্রা৞ এওই ঳ভপ৞ তাাঁযা 
এওই ব঳দ্ধাপন্ত উ঩নীত ঴ন। পপর ওারাজ্বয ঳ৃবষ্টওাযী 
চীফাণযবিয বফজ্ঞাবনও নাপভয কণ বর঳ভযান ঑ প্রচাবত 
ডপনাবান যাঔা ঴৞। দযানার্ল্ য঳ ―Note on the 
bodies recently described by Leishman and 
Donovan‖ এই ব঱পযানাপভ প্রওাব঱ত কপফলণা঩পত্রয 
ভাধযপভ ঩যচীফীয বফজ্ঞাবনও নাভ দদন বর঱ভযাবন৞া 
ডপনাবাবন। প্রভাবণত ঴৞ ওারাজ্বয বর঳ভযাবন৞াব঳প঳য 
ঘযভ রূ঩। বঘবওৎ঳াবফজ্ঞাপন মা ―ববপ঳যার 
বর঳ভযাবন৞াব঳঳‖ নাপভ ঩বযবঘত। ১৯২৪ বিিাপে 
ওরওাতায স্কয র অপ ট্রব঩ওযার দভবডব঳পন নরস , 
নযাব঩৞ায এফং বস্মথ আবফশ্রৄায ওপযন এওপ্রওায 
অবতক্ষয ে ফাবরভাবঙয দ্বাযা (Sandfly) এই দযাপকয  
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঳ংিভণ খপি। এয বফজ্ঞাবনও নাভ phlebotomus 
argentipes। ওারাজ্বপযয চীফাণয আিান্ত ফযবিয 
দযাকপ্রবতপযাধ ক্ষভতাপও ঳মূ্পণজ বফনষ্ট ওপয দদ৞, 
পপর ভৃতয য঴ায ঴৞ ঳ফজাবধও।  
 ওারাজ্বপযয চীফাণয এফং ঳ংিভপণয ওাযণ 
বফলপ৞ বওঙয তথয ঩া঑৞া দকপর঑ ঳ফপঘপ৞ গুরুত্ব঩ূণজ 
঳ভ঳যাবি বঙর অভীভাংব঳ত।  তা ঴র এই দযাপকয 
প্রবতওায এফং প্রবতপলধও। বফশ্বফযা঩ী এই বফলপ৞ 
কপফলণা ঘপরবঙর। ঳যায বর঑নাডজ যচা঳জ প্রথভ 
ওারাজ্বপযয ঑লযধ ব঴প঳পফ ফযফ঴ায ওপযবঙপরন 
঩িাব঳৞াভ অযাবেভবন৞ার িাযপট্রি, মা িাযিায 
এবভবিও ফপর ঩বযবঘত। বওন্তু এই ঑লযপধ ওাচ ঴পর঑ 
঑লযধবি বঙর অতযন্ত বফলাি, পপর ঩াশ্বজপ্রবতবি৞া 
প্রফর। এভতাফস্থা৞ উপ঩ন্দ্রনাথ ওারাজ্বপযয প্রবতপলধও 
বফলপ৞ কপফলণা৞ ঳মূ্পণজ ভপনাবনপফ঱ ওপযন। 
঒঩বনপফব঱ও ঱া঳পন ঩যাধীন দদপ঱ তাাঁয এই 
কপফলণায ঩থ ভ঳ৃণ বঙর না। অচস্র প্রবতফিওতা। 
঩বযওাঠাপভায ঳ভ঳যা, দরাওফপরয অবাফ, আবথজও 
অনযদাপনয অবাফ বঙর বনতয঳েী। ওযাম্পপফর 
঴া঳঩াতাপরয অ঩বয঳য এওবি খপয ১৯১৫ দথপও 
১৯২১ বিিাে অফবধ ঘপরবঙর কপফলণা। দওভন বঙর 
দ঳ই খয, তায ফণজনা ঩া঑৞া মা৞ ঩যফতজীওাপর 
উপ঩ন্দ্রনাপথয বনপচয ফিফয দথপও। ১৯২৯ ঳াপর 
এব঱৞াবিও দ঳া঳াইবিয ঳বা঩বতয বালপণ বতবন উপেঔ 
ওপযপঙন ‗I shall never forget that room 
where urea stibamine was discovered. The 
room where I had to labour for months 
without a gas point or a water tap and 
where I had to remain concented with an 
old kerosene lamp for my work at night, 
still remains but the signs of a laboratory 
in it have completely disappeared.‘ওাপচয 
঳েী বঙপরন বতনচন ঳দয এভ এ঳ ব঳ ঩া঳ ওযা ঙাত্র 
শ্রী ঩বযভর বফওা঱ দ঳ন, শ্রী ঳াযদাঘযণ দঘৌধযযী, শ্রী 
মযবধবষ্ঠয দা঳ এফং দয ‖চন রাইপ঳বন্সপ৞ি ডািায বঙর  

না। দভধা, বনষ্ঠা আয েভপও ভূরধন ওপয বতবন অ঳াধয 
঳াধপনয ঩পথ অগ্র঳য ঴পরন। দ঳ই অ঩বয঳য খযই 
঴প৞ উঠর তাাঁয তীথজপক্ষত্র। য঳া৞ন঱াপে বনপচয 
অ঳াভানয ফযযৎ঩বিপও কপফলণা৞ ফযফ঴ায ওপয বতবয 
ওযপরন অ঳ংঔয দমৌক। ঩যীক্ষা ওযপরন তাপদয 
স্থাব৞ত্ব এফং বফলবি৞া। দ঱ল঩মজন্ত আবফশৃ্রৄত ঴র 
ইউবয৞া-অযাবেভবনয বস্থবত঱ীর দমৌক ইউবয৞া 
বিফাভাইন। ফতজভান নীরযতন ঳যওায দভবডপওর 
ওপরপচয দ঱ ঴াত ফাই ঙ৞ ঴াত খপযয এই ভা঴াত্ময 
঴৞পতা ববফলযপতয ওাপঙ অচানাই দথপও দমত মবদ না 
এও দশ্বত঩াথপযয পরপও দরঔা থাওত ‗এঔাপন 
উবদত ঴প৞বঙর নতয ন আপরা, বফতযণ ওপযবঙর আযাভ, 
এপনবঙর মন্ত্রণায উ঩঱ভ, বফিৃত ওপযবঙর জ্ঞাপনয 
঩বযবধ, প্র঳াবযত ওপযবঙর বফজ্ঞাপনয বদকন্ত।‘ বওন্তু 
঑লযধ আবফশৃ্রৄত ঴পর঑ ওরওাতা স্কয র অপ ট্রব঩ওযার 
দভবডব঳পনয ঳াপ঴ফ-ওতজাপদয তাপত বফপ঱ল আগ্র঴ বঙর 
না। তাাঁযা ফযফ঴ায ওযবঙপরন চাভজাবনয 
―বন঑বিপফা঳ান‖ ঑লযধবি। অকতযা ঩যীক্ষা ওযায চনয 
উপ঩ন্দ্রনাথ দফপঙ বনপরন আ঳াপভয ঘা-ফাকাপনয 
ওারাজ্বয আিান্ত ওয বর-ভচযযপদয। আিাপন্তযা দ্রুত 
঳যস্থ ঴প৞ উঠপত রাকর। ঩াস্তুয ইন্সবিবিউি ব঱রং, 
ওারাজ্বয ওবভ঱ন, আ঳াপভয ঘা ফাকাপনয বঘবওৎ঳ওযা 
঑লযধ প্রপ৞াপক ঳াপরয দ঩পরন। এই আবফশ্রৄায প্র঳পে 
প্রঔযাত বঘবওৎ঳ও ঑ বফজ্ঞানী দ঴নবয এড঑৞াডজ ঱িজ 
চাবনপ৞বঙপরন ―It was a dramatic success, 
overnight, a death rate of 90% was trans-
formed into a cure rate of 90%.‖ আ঳াপভয 
কবনজয ঳যায চন দ঴নবয দওয (১৯২২-১৯২৭) তাাঁয 
বফদা৞ী বালপণ উপেঔ ওযপরন ‗The progress in 
the     campaign against Kala-azar in As-
sam has been phenomenally rapid and if it 
continued at the present rate there is ex-
cellent prospect of the dread scourge be-
ing brought under complete control in a 
few years. Dr. Brahmachari‖s   researches  
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in the treatment of kala-azar were one of 
the most outstanding contributions in 
tropical therapeutics, as a result of which 
three lakhs of human lives were saved in 
the Province of Assam during the course 
of tenyears.‘ িভ঱ ওরওাতায বফববন্ন্ ঴া঳঩াতাপর 
এভনবও দদপ঱য বফববন্ন্ প্রাপন্ত঑ এয ফযফ঴ায শুরু 
঴র। ঘভওপ্রদ ঳াপপরযয ঔবত৞ান আ঳পত রাকর। 
১৯২২ বিিাপে ―ইবি৞ান চানজার অপ দভবডপওর 
বয঳াঘজ‖ এ প্রওাব঱ত ঴র দম ঑লযধবি বনযা঩দ, 
঩াশ্বজপ্রবতবি৞া঴ীন।বফপশ্বয দযফাপয঑ এবি স্বীওৃবত রাব 
ওযর। তপফ দযুঃঔচনও খিনা এই দম, ফাংরা 
঳াব঴পতযয ফযবতিভী বফযর প্রবতবাধয স্রষ্টা ঳যওয ভায 
যা৞ ওারাজ্বপয আিান্ত ঴প৞ ভাযা বকপ৞বঙপরন ১৯২৩ 
বিিাপেয ১০ দ঳পেম্বয। তায আপকই ওারাজ্বপযয 
প্রবতপলধও আবফশৃ্রৄত ঴প৞ বকপ৞বঙর। বফস্মপ৞য ওথা 
এিাই, ইউবয৞া বিফাভাইপনয ফযফ঴াপয আিান্ত 
দযাকীপদয দ্রুত দযাকভযবি এফং ভৃতয য঴ায হ্রাপ঳য ঔফয 
ইবি৞ান চানজার অপ দভবডপওর বয঳াপঘজ প্রওাব঱ত 
঴প৞বঙর। তফয঑ ঳যওয ভায যাপ৞য বঘবওৎ঳া৞ বনমযি 
দওান঑ বঘবওৎ঳ও এবি প্রপ৞াপক উৎ঳া঴ দদঔানবন। 
঳যওয ভায যাপ৞য অওারভৃতয যয দ঱বদন ঩পয ওযারওািা 
দভবডপওর ক্লাপফয এও ঳বা৞ ড. নীরযতন ঳যওাপযয 
ফিপফযউপ঩ন্দ্রনাপথয আবফশৃ্রৄত চীফনদা৞ী এই ইউবয৞া 
বিফাভাইন বফ঩যর প্র঱ংব঳ত ঴৞। ঳াযা বফপশ্বয 
ওারাজ্বযািান্ত ভানযল তাাঁয এই ঳পর আবফশ্রৄাপয 
঩যনচজীফন রাব ওপয। দ঳বদও দথপও বফঘায ওযপর 
আন্তচজাবতওবাপফই বঘবওৎ঳াবফজ্ঞান হুকবর ওপরপচয 
এই প্রািনীয ওাপঙ ঋণী। বাযততথাবফশ্বভানবঘপত্র 
―দওপভাপথযাব঩উবিও‖ 
কপফলওব঴প঳পফইতাাঁযপ্রবতবাযবফব঱ষ্টতা প্রভাবণত।  

উপ঩ন্দ্রনাথ ব্রহ্মঘাযী তাাঁয ওভজচীফপন দদ঱ 
বফপদ঱ দথপও প্রবূত ঩যযশ্রৄায ঑ ঳ম্মান রাব ওপযন। 
তায ভপধয ঳ফজাবধও গুরুত্ব঩ূণজ এওাবধওফায দনাপফর 
঩যযস্কায চনয ভপনান৞ন রাব। দনাপফপরয চনয  

―বপবচ঑রবচ ঑ দভবডব঳ন‖ বফবাপক ১৯২৯ বিিাপে 
এফং ১৯৪২ বিিাপে ভপনান৞ন রাব ওপযন। ১৯২৯ 
঳াপর তাাঁয নাভ ঳য঩াবয঱ ওপযন বাযতী৞ 
চীফয঳া৞নবফদ ঑ ঑লযধবফ঱াযদ ঳যধাভ৞ দখাল। ১৯৪২ 
এ ঳য঩াবয঱ ওপযন ঊলাপ্র঳ন্ন্ ফ঳য, এভ এন ফ঳য, 
঳যপফাধঘন্দ্র ভ঴রানবফ঱, ব঳ ব঳ ফ঳য এফং ঳যধাভ৞ দখাল। 
এঙাড়া঑ বতবন ওরওাতা বফশ্ববফদযার৞ প্রদি বগ্রবপথ 
সৃ্মবত ঩যযস্কায (১৯২১), ওরওাতা স্কয র অপ ট্রব঩ওযার 
দভবডব঳ন অযাি ঴াইবচন প্রদি বভপো দভপডর 
(১৯২১), এব঱৞াবিও দ঳া঳াইবি অপ দফের প্রদি 
উইবর৞ভ দচান্স ঩দও, ফাংরায কবনজয দচনাপযর রডজ 
বরিন প্রদি ওাইচায-ই-ব঴ন্দ স্বণজ঩দও (১৯২৪) রাব 
ওপযন। রডজ বরিন তাাঁপও অববনবন্দত ওপয চানান 
‗Your research work in ―Kala-azar‖ has 
been of the utmost value not only to this 
province, but to India generally, and the 
treatment which you evolved through that 
work has deprived the disease of its ter-
rors. I congratulate you on your achieve-
ments and this further recognition which 
his Majesty the King Emperor has been 
pleased to give to your humane work.‘ 
১৯১১দত বতবন ―যা৞ফা঴াদযয‖ দঔতাফ দ঩প৞বঙপরন। 

১৯৩৪ বিিাপে বব্রবি঱ ঳যওায তাাঁপও ―নাইিহুড‖ 
প্রদান ওপয। দপপরা বনফজাবঘত ঴ন ―রিপনয য৞ার 
দ঳া঳াইবি অপ দভবডব঳ন‖, ―নযা঱নার ইন্সবিবিউি অপ 
঳াপ৞পন্স঳ ওরওাতা‖য। ১৯২৮-২৯ বিিাপে 
এব঱৞াবিও দ঳া঳াইবিয ফাংরা ঱াঔায ঳বা঩বত ঴ন। 
এঙাড়া ১৯৩৬ ঳াপর ঳বা঩বতত্ব ওপযনইপন্দাপয 
অনযবষ্ঠত বাযতী৞ বফজ্ঞান ওংপগ্রপ঳য ২৩তভ 
অবধপফ঱পন। বাযতী৞ চাদযখপযয ট্রাবি দফাপডজয বাই঳ 
দঘ৞াযভযান ঴ন।  
বফজ্ঞান঳াধনায ঩া঱া঩াব঱ ঳ভাচপ঳ফাভূরও ওাপচয 
঳পে঑ বতবন মযি বঙপরন। ১৯৩৯ বিিাপে ওরওাতা৞ 
বফপশ্বয বদ্বতী৞ ব্ল্াডফযাঙ্ক বনভজাপণ গুরুত্ব঩ূণজ বূবভওা  
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বনপ৞বঙপরন। বাযতী৞ দযডি঱ দ঳া঳াইবিয ফাংরা 
঱াঔায ওামজবনফজা঴ ঳বভবতয প্রথভ বাযতী৞ ঳দ঳য 
বঙপরন। বফববন্ন্ চনব঴তওয ওাপচ অনযদান বদপতন 
বন৞বভত। বফববন্ন্ ঴া঳঩াতাপর ঑লযধ দান ওপয তায 
঩ূণজাে ব঴঳াফ দযডি঱   দ঳া঳াইবিয ভাযপৎ ফাংরায 
কবনজপযয ওাপঙ ঩াঠাপতন। ঩ূফজস্থরীয ববপক্টাবয৞া 
দভপভাবয৞ার ইন্সবিবিউ঱ন নাভও বফদযার৞বি বফববন্ন্ 
ওাযপণ ঱া঳পওয দযালানপর ঩পড়। ব঩তৃও ববপিয প্রবত 
িাপন ফধজভাপনয ঩ূফজস্থরীপত দ঳ই উচ্চ বফদযার৞ 
঩বযঘারপন বফ঩যর ঳঴া৞তা ওপযবঙপরন। ঩যফতজীপত 
এই বফদযার৞ তাাঁয ব঩তায নাভাবঙ্কত ঴৞ (―঩ূফজস্থরী 
নীরভবণ ব্রহ্মঘাযী ইন্সবিবিউ঱ন‖)। অতযন্ত তীক্ষ্ণ বঙর 
তাাঁয বফল৞ফযবদ্ধ঑। তাই ফাগাবর উপদযাক঩বত ব঴প঳পফ঑ 
তাাঁয ওথা স্মযণ ওযা দমপত ঩াপয। ওাযণ ইউবয৞া 
বিফাভাইন আবফশ্রৄাপযয ঩য ঑লযধ ঳ংিান্ত কপফলণা 
এফং ঑লযধ প্রস্তুবতয চনয বনপচয ওণজ঑৞াবর঳ বেপিয 
ফা঳বফপনই ১৯২৪ ঳াপর প্রবতষ্ঠা ওপযন ব্রহ্মঘাযী 
বয঳াঘজ ইন্সবিবিউি। ফাথপকি দওাম্পাবনয ভাধযপভ 
ওারাজ্বপযয ঑লযধ ফাচাপয বফবি ওপযন। আবফশৃ্রৄত 
঑লযপধয পভয জরা ঩াবযফাবযও ফৃপিয ফাইপয 
প্রওা঱ওপযনবন। দ঩পিে না বনপর঑ ফাচাপয অনয ঳ংস্থা 
(বদ ইউবন৞ন ড্রাক দওাম্পাবন) এওই নাপভ ঑লযধ বফবি 
ওযপর তাপদয বফরুপদ্ধ ভাভরা ওপযপঙন। ব্রহ্মঘাযী 
বয঳াঘজ ইন্সবিবিউি মপথষ্ট ঳যনাভ অচজন ওপয এফং 
঩যফতজীপত তাাঁয দযই ওৃবত ঩যত্র (যা৞ঘাাঁদ দপ্রভঘাাঁদ 
ফৃবিধাযী) পণীন্দ্র নাথ এফং বনভজর ওয ভাপযয দমৌথ 
঩াবযফাবযও ওাযফায ব঴প঳পফ঑ এই প্রবতষ্ঠান আবথজও 
স্বচ্ছরতায ধাযা অক্ষয ণ্ণ যাঔপত ঳ভথজ ঴৞। দওবভি 
ব঴প঳পফ এঔাপন মযি বঙপরন দচ এভ দা঱গুি, তাযা঩দ 
বট্টাঘামজ, ড যাধাওৃষ্ণ ফযানাচজী প্রভযঔ।  
উপ঩ন্দ্রনাথ ব্রহ্মঘাযী ঳পর বঘবওৎ঳ও এফং কপফলও 
঴ফায ঳পে ঳পে ঳যপরঔও঑ বঙপরন। বফজ্ঞাপনয প্রবত 
অনযযাপকয ঳পে ইংপযবচপত বঙর অ঳াভানয ফয যৎ঩বি। 
বফজ্ঞাপনয নানা বফল৞ অতযন্ত ঳঴পচ বতবন ফযাঔযা 
ওযপত ঩াযপতন। অচস্র প্রফি ঑ গ্রন্থ বরপঔপঙন। 

দমভন — ―Kala-azar  and its Treatment‖, 
―Gleanings from my research‖। তাঙাড়া 
ওারাজ্বপযয ঑঩য তাাঁয বফঔযাত ফই ―A Treatise on 
Kala-azar‖। তাাঁয কপফলণা চীফপনয ফযাবি ঘাযদ঱ও 
চযপড় বফিৃত। ওারাজ্বয ঙাড়া঑ ঳াযাচীফন কপফলণা 
ঘাবরপ৞ দকপঙন ভযাপরবয৞া, ইনফ্লয প৞ঞ্জা এফং ভধযপভ঴
(ডা৞াপফবি঳)য ভত ফযাবধগুবরপও বনপ৞। ওারাজ্বয বনপ৞ 
তাাঁয দভাি কপফলণা঩পত্রয ঳ংঔযা ৬৮। ভযাপরবয৞ায 
঑঩পয তাাঁয কপফলণা঩পত্রয ঳ংঔযা ৩৭। চনস্বাস্থয 
঳ম্পপওজ তাাঁয ঳যবঘবন্তত ভতাভত দভপর বাযতী৞ বফজ্ঞান 
ওংপগ্রপ঳য ২৩তভ অবধপফ঱পন ঳বা঩বতয বালপণ। 
দ঳ঔাপন ঳তযেষ্টা এই বফজ্ঞাবনও ভাযীগ্রি এই দদপ঱য 
চনস্বাপস্থযয চনয ঩যবষ্টওয আ঴ামজ এফং ঩৞ুঃপ্রণারীয 
গুরুত্ব ঳ম্পপওজ ঳পঘতনতায ফাতজা দদন।    
 উপ঩ন্দ্রনাপথয ওভজচীফন দম ঳ভ৞঩পফজ দযযন্ত 
কবতপত আ঩ন রপক্ষযয বদপও ধাবফত ঴প৞বঙর, ঩যাধীন 
দদপ঱য ঩পক্ষ তা ফড় ঳য঳ভ৞ বঙর না। ঩যাধীনতায 
গ্লাবন, ফেবপেয প্রবতফাদ, বফপ্লপফয আহ্বান দদ঱পও 
উিার ওপয তয পরবঙর। চনভানপ঳ দচপক উঠবঙর 
স্বাধীনতায আওাঙ্ক্ষা। বওন্তু উপ঩ন্দ্রনাপথয দঘতনা৞ 
দ঳ই আপগ্ন৞ ঳ভপ৞যঙা৞া঩াপতয ঔফয দতভন দভপর 
না। ফযবিত্বফান বনযাপফক এই ভানযলবি ধভজাঘযপণ 
বনুঃেৃ঴ বঙপরন বঘযওার। বঙপরন ঙাত্রদযদী। ১৯৩০ 
বিিাপেয এব঱৞াবিও দ঳া঳াইবি অফ দফেপরয 
঳বা঩বতয অবববালপণ তাাঁয এই দযদী ভপনাবাপফয 
঳াক্ষয দভপর- ‗When I   recall my mind that I 
had the privilege ofteaching and examin-
ing many hundreds of medical students in 
medicine, and remember the raw and    
restive youths to whom I lectured, and 
then look around and see the resulting 
product, I feel with Sir Ernest Rutherford 
that a transformation has occurred that is 
much more wonderful than the transfor-
mation of radium and must have involved 
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much more energy in the process’‘। 

঳যস্বতীয এই ফয঩যত্র রক্ষ্মীপদফীয঑ ওৃ঩াধনয বঙপরন। 

তাাঁয ফইপ৞য প্রবত বঙর কবীয আগ্র঴। ফাবড়পত কপড় 
তয পরবঙপরন অ঳াভানয গ্রন্থাকায। এঙাড়া বঙর 
উদযানযঘনায আয বফববন্ন্ কাবড়য দন঱া। রাউডন 
বেপিয (মা এঔন উপ঩ন্দ্রনাথ ব্রহ্মঘাযী বেি) 
ফাবড়পতই ওপযবঙপরন পানজ, অবওজপডয ঘভৎওায 
ফাকান। দাবচজবরং-এ঑ বঙর তাাঁয ফাবড় ―দ঴া৞াইি ঴াউ঳‖ 
঳ংরগ্ন অবওজড ফাকান। অববচাত ঳াভাবচও 
চীফনমা঩ন ওযপতন। রাউডন বেপিয ফাবড়পতই ভাপ঳ 
এওবদন বফজ্ঞানী, বঘবওৎ঳ওপদয বনপ৞ আপরাঘনা঳বা 
঴ত। প্রা঳াপদা঩ভ ফাবড়পত ঳াপ঴ফ঳যপফাপদয 
তাযওাঔবঘত ―঩াবিজ‖গুবর বঙর ঱঴পযয অনযতভ আপরাঘয 
বফল৞। চীফপনয দ঱ল দলার ফঙয আিান্ত বঙপরন 
ভধযপভ঴ দযাপক। ১৯৪৬ বিিাপেয ৬ দপব্রু৞াবয বতবন 
প্র৞াত ঴ন। তাাঁয প্র৞াপণয ঩পয বঘবওৎ঳াচকপতয 
বফঔযাত ঩বত্রওা ―Lancet‖ এ ১৯৪৬, ৯ ভাঘজ ঳ংঔযা৞ 
প্রওাব঱ত ঴প৞বঙর ―ওরওাতায বফ঱ার ফাবড়পত 
উপ঩ন্দ্রনাথ তাাঁয বব্রবি঱ ঑ বাযতী৞ ফিয পদয আভন্ত্রণ 
চানাপতন। তা বঙর ঘভৎওায। আরা঩ঘাবযতায বফলপ৞ 
কবীযতায নবচয থাওত। মবদ ঳ভি বফব঱ষ্ট বাযতী৞যা 
এফং দ঳ই ঳পে আচ বব্রবি঱ আবধওাবযওযা বনপচপদয 
উদায ভত বফবনভ৞ ওযপতন তপফ বাযত আচ দম 
নানা আ঳যবফপধ৞ বয কপঙ, এ঳ফ দদঔা দদ঑৞ায আপকই 
঳ভ঳যায ঳ভাধান ঴প৞ দমত।‖  

 ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয চপন্ময 
঳াধজ঱তফলজ ঳ভাকত। বনযপ঩ক্ষ দূযত্ব দথপও বপপয 
দদঔপর অনযবূত ঴৞ এওবনষ্ঠ এই বফজ্ঞান঳াধও 
আক্ষবযও অপথজই দ঳ওাপর ―ওার‖চপ৞ ঳ভথজ 
঴প৞বঙপরন। ঳াক্ষাৎ ভৃতয যয দূত ওারাজ্বপযয বফরুপদ্ধ 
রড়াইপত ইউবয৞া বিফাভাইন ঴প৞ উপঠবঙর ব্রহ্মাে। 
঳াধাযণ ভানযপলয ভযপঔ ওারাজ্বপযয ঳পেই উচ্চাবযত 
঴পত শুরু ওপযবঙর ―ব্রহ্মঘাযী‖। চনতায দযফাপযতাই 
বতবনই ভযওয ি঴ীন ঳ম্রাি। এই আবফশ্রৄাপযয ঩পথ 
উপ঩ন্দ্রনাথপও দ঩পযাপত ঴প৞বঙর অকণন ফাধাবফ঩বিয 
প্রাঘীয। মযকান্তওাযী এই আবফশ্রৄাপযয ঩পয঑ স্বপদ঱ 
এফং বফপদপ঱য ক্ষভতা঳ীন ফযবিফপকজয ওাপঙ এয 
উ঩পমাবকতা প্রবতষ্ঠা৞ ঳ংগ্রাপভ অফতীণজ ঴পত ঴প৞বঙর। 

আত্মবফশ্বাপ঳য ফপর ফরী৞ান উপ঩ন্দ্রনাথ ঳াপপরযয 
঳পে তায দভাওাবফরা ওপযন। অথজ, ম঱, ঳ম্মান, 
঳ভাদয, ওৃতজ্ঞতা ঳ফই রাব ওপযন এও চীফপন। 
঩যাধীন দদপ঱ বফজ্ঞাপনয ভেরেপ঱জ ভৃতয যয ভ঴া 
অভেরপও চ৞ ওযায অগ্র঩বথও বতবন।জ্ঞান ঑ ওপভজয 
দীবিপত উজ্জ্বর এও দচযাবতশ্রৄ। ঳াযস্বত ঳াধও। 
঳াধযফস্তু রাপবয চনয খাত-প্রবতখাতভযঔয উ঩র-ফিয য 
঩পথই তাাঁয বঘয ঩বযব্রাচন। বফসৃ্মবতয আফঙা৞া তাাঁয 
প্রা঩য ন৞। দম দকৌযফভ৞ উিযাবধওায বতবন 
ববফলযপতয চনয ঳বঞ্চত দযপঔ দকপঙন, তাপও ফ঴ন 
এফং ঳ভৃদ্ধ ওযায দমাকযতা অচজনই ঴পত ঩াপয তাাঁয 
প্রবত বনপফবদত মথাথজ েদ্ধাঞ্জবর।   
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Abstract : The molecular drug urea 

stibamine discovered by Sir Upendranath 

Brahmachari, the eminent physician of 

Campbell Medical School (presently, Nil  

Ratan Sircar Medical College & Hospital, 

Kolkata), saved the lives of innumerable  

people from the then deadly disease  Kala-

azar not only in India but also in abroad.  

Previous to Sir Brahmachari,   another  noted 

physician of Kolkata Sir Leonard Rogers  

received good response from the patients  

suffering from Kala-azar on   application of 

tartar emetic which was the potassium and 

antimony salt of tartaric acid. But this drug 

had several side effects. Sir Brahmachari  

suggested to  replace the drug by sodium and 

antimony salt of tartaric acid. Though this 

gave good response, but because of slow re-

covery, scientists were searching for another 

better drug. Next to this, Sir  Brahmachari 

used colloidal solution of      antimony which 

was not much successful. Finally, urea 

stibamine, a co-crystalized  product of           

p-stibanilic acid and urea, was  discovered by 

Sir Upendranath  Brahmachari. The drug was 

extremely successful for saving lives of the 

people suffering from Kala-azar. 

Keywords: Upendranath Brahmachari, Kala-

azar, urea stibamine 

1. Introduction 

Discovery of the molecular drug urea 
stibamine by Sir Upendranath   Brahmachari, 

Sir Upendranath Brahmachari and His Urea Stibamine 
The Glorius Science and History Revisited 

 
Rajarshi Ghosh 

Department of Chemistry, The University of Burdwan,                           
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Kolkata), may be considered as one of the 
great discoveries in the twentieth century in 
India. The drug worked very successfully on 
application to the patients suffering from the 
deadly disease Kala-azar. The disease was 
first reported in Jessore in the presidency  
division of  Bengal in the year 1824-25 [1] 
with clinical symptoms of relapses,             
progressive emaciation, enlargement of 
spleen and lever, and occurrence of certain 
complications [1]. Unfortunately, no fewer 
than 75,000 people died in that division of the 
country, who were suffering from the disease. 
Gradually the disease spread to the adjacent 
district Nadia, then to Hooghly and Burdwan. 
The disease in Dumdum (Kolkata) and 
Burdwan was known as Dumdum fever and 
Burdwan fever, respectively. It was           
introduced to the town Dacca (now Dhaka in 
Bangladesh) in 1862. It was spread in North 
Bengal and Bihar within next ten years. The 
mortality rate of the diseases was so high that 
no persons was there to burn or bury the dead 
bodies which were either left in the houses or 
thrown in    rivers or other water bodies [1]. 
In Bihar, the disease was named as Kala 
dukh. Probably the disease reached      Assam 
and first reported in Garo hills in 1875. The 
reason for this spread to the north eastern part 
of the country was thought to be the newly 
developed  surface transport and steamer  
services of the British Government in Assam 
with Bengal [1]. There the disease was 
known as Sarkari bimari or disease of the 
British Government [1]. In Assam, the      
disease was so dangerous that the mortality 
rate was 95 percent [1]. Similarly, the       
population of the district of Burdwan        
decreased drastically because of the outbreak 
of Kala-azar [2]. The disease also spread to 
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the other parts of the country like Madras 
presidency, United province (presently Uttar 
Pradesh and adjacent areas), etc in the       
beginning of twentieth century. Several noted 
British physicians came forward to the    
characterization and medical treatment of the 
disease. Search for a suitable drug to beat the 
high rate of mortality of Kala-azar was in 
force once the causative parasite was         
discovered in 1903 by Charles Donavan and 
William Leishman [3]. After the hard effort, a 
very successful drug urea stibamine, which 
had a magical success towards the recovery 
of Kala-azar in India, was developed by Sir 
Upendranath Brahmachari in 1922 [4]. The 
reason for this success of the drug was the 
disruption of the metabolism of the causative 
parasite by urea stibamine leading the       
parasite to death. The victory of urea 
stibamine against Kala-azar in Assam, which 
was a highly Kala-azar affected area, is    
recorded in the farewell address of Sir John 
Kerr, once Governor of Assam [5],―Dr    
Brahmachari‘s researches in the treatment of 
Kala-azar were one of the most outstanding 
contributions in tropical therapeutics, as a 
result of which three lakhs of human lives 
were saved in the Province of Assam during 
the course of ten years.‖ Colonel H E Shortt, 
Director of Kala-azar Commission in British 
India, stated [5], ―We found Urea Stibamine 
an eminently safe and reliable drug and in 
seven years we treated some thousands of 
cases of Kala-azar and saw thousands more 
treated in treatment centres. The acute       
fulminating type characteristic of the peak 
period of an epidemic responds to treatment 
extraordinarily promptly and with an almost        
dramatic cessation of fever, diminution in the 
size of the spleen and return to normal      
condition of health.‖  
 
2. Discovery of causative agent for         

Kala-azar 

 The British medical officer Lieuten-
ant-General William Boog Leishman (b.1865 
- d.1926) came to India in 1890s and returned 
England in 1897 [6]. Returning England he 
joined Netley Hospital. There he found a  
parasite in the spleen of a dead British soldier 
who was once posted in Dumdum, Kolkata 

and attacked with Dumdum fever. This work 
was published in 1903 [7]. Interestingly,   
another British medical officer as well as  
Professor of Physiology in Madras Medical 
College, Charles Donovan (b.1863 – d.1951) 
discovered the same parasite at around same 
time. His work was also published in the 
same journal in 1903 as was of Dr Leishman 
[8]. Dr Donovan sent the results of his work 
to the Nobel laureate Ronald Ross and French 
biologist Charles L A Laveron (b.1845 – 
d.1922). Laveron won the Nobel prize in 
Physiology or Medicine of in 1907. Charles L 
A Laveron named the parasite as Piroplasma 
donavani. After this Ronald Ross named the 
parasite as Leshmania donavani, Laveron 
(Genus: Leshmania, Species; donavani) [9]. 
Next to that, scientists started to investigate 
the carrier of this parasite. In 1940, on joint 
effort of School of Tropical Medicine,      
Calcutta; Kala-azar Commission and Indian 
Research Fund Association it was discovered 
that a particular fly Phlebotomus argentipes 
(sand fly) is the carrier of the parasite     
Leshmania donavani, Laveron. After this, the 
disease Kala-azar was named as            
Leishmaniasis or visceral Leishmaniasis. 
 
3. Search for a drug and discovery of   
urea stibamine 

 Chemistry and biology of pharma-
ceuticals were not well-developed in the early 
twentieth century even in Europe. Discovery 
of a drug for a particular ailment was based 
on the chemical and biological intuition, and 
knowledge from the previous discovery(ies) 
of the discoverer. In between fifteenth and 
sixteenth century, antimony (latin – Stibium) 
was considered as a universal drug for all the 
diseases. Because of this, monks started to 
drink wine in the cup made of antimony to be 
healthy. The tartaric acid from the wine    
reacted with antimony resulting the salt of 
tartaric acid. However, uptake of huge 
amount of antimony by the monks was fatal. 
They started to suffer from various unknown 
diseases. This is why the element was named 
as anti-monk. From ‗anti-monk‘, the name 
‗antimony‘ originated [10]. 

 Tartar emetic, which is a 
(coordination) compound of potassium 

19 

Sir Upendranath Brahmachari and His Urea Stibamine The Glorius Science and History Revisited  



and antimony, was first applied to Kala-azar 
patients intravenously by the Brazilian     
physician Vianna [10] in 1913. Though tartar 
emetic is said to be a double salt of tartaric 
acid with potassium and antimony [10], the 
present author opines that it was a coordina-
tion compound. The structures of tartaric acid 
and potassium-antimony compound of      
tartaric acid are shown in Schemes              
and Coordination chemistry was already 
established then, the father of coordina-
tion chemistry was awarded Nobel prize 
in that very 1913.  

Scheme 2: Potassium and antimony  

compound of tartaric acid (tartar emetic) 

 In India, tartar emetic was first ap-
plied to the Kala-azar patients by Sir Leonard 
Rogers [10]. Tartar emetic as a drug was not 
very successful because in a tropical country 
like India the molecule in the solution started 
to be dissociated on bacterial attack. British 
physician and Professor of School of Tropical 
Medicine pointed out severe other complica-
tions of the patients on treatment of tartar 
emetic like coughing, vomiting, pneumonia, 
joint pain, lung, kidney and bowel complica-
tions [10]. In this situation, Upendranath 

Brahmachari suggested to use sodium       
antimonial tartarate and it gave a very good 
response. Major Murison, Director of Public 
Health, Assam recorded [10], ―The treatment 
of the disease in Assam with tartar emetic 
began in 1919, when only a comparatively 
small number of cases were treated. It was 
soon realized that this drug was not without 
its dangers and it was soon replaced by     
sodium antimonyl tartarate, which was found 
much safer and gave much more satisfactory 
results.‖ But this drug was also not the final 
solution. The main problem with this drug 
was that the recovery was slow. Patients had 
to continue treatment for a prolonged time, 
which was not possible for the poor people. 
So a substitute was necessary. Now Upen-
dranath suggested the intravenous injection of 
colloidal antimony solution [11]. This was 
also not much successful. Next to this,   
Upendranath was interested with atoxyl. This 
was an organometallic compound of arsenic 
(Scheme 3).  

Scheme 3: Atoxyl 

Atoxyl was a successful drug for sleeping 
sickness. Upendranath considered antimony 
in place of arsenic in atoxyl. There was a  
reason for this consideration. The parasites 
responsible for sleeping sickness and Kala-
azar had some similarities in character. So 
Upendranath synthesized p-stibanilic acid 
(Scheme 4) with antimony in +5 oxidation 
state and started to apply this on patients‘ 
body [10].  

Scheme 4: p-Stibanilic acid 

The drug was successful but a single          
limitation of this drug was the pain suffered 
by the patients during the injection of the 

L-tartaric acid  D-tartaric acid         meso-tartaric acid 

Scheme 1: Different isomers of tartaric acid  
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drug. So Upendranath started to think about. 
The anesthetic property of urea was already 
known. After having a lot of experimental 
effort, Upendranath designed the drug as the 
combination of p-stibanilic acid and urea, 
which was named as urea stibamine by him. 
The drug was actually a salt of, rather to say a 
cocrystal of p-stibanilic acid and urea 
(Scheme 5).  

Scheme 5: Urea stibamine 

The rest is the history. The use of urea 
stibamine crossed the border of India. It was 
started to be used in China, Sicily, Italy, 
France, Egypt and Greece. Naturally, as was 
in many other events, British people could 
not accept the radical success of an Indian, 
who discovered a drug working in a situation 
with very limited financial and infrastructural 
facilities. The work was done in a room in 
Campbell Medical School, Kolkata, where 
there was no running water and no gas lamp 
[12]. British people disseminated that the dis-
covery by Upendranath Brahmachari was due 
to sudden luck of him [5].  

4. Sir Upendranath Brahmachari: a brief       

life-sketch 

Upendranath Brahmachari was born on 7 
June 1875 in Jamalpur, district Mungair of 
Bihar in British India. His father Dr Nilmani 
Brahmachari was a railway physician in East 
Indian Railways and mother was Sourav 
Sundari devi. After having early education in 
Jamalpur, Upendranath was admitted to 
Hooghly College (now Hooghly Mohsin  
College) with Honours in Mathematics and 
Chemistry. Then he joined Presidency      
College, Calcutta and obtained his MA     
degree with first class in Chemistry. Here he 
came in close contact of Sir P C Rây, and the 
love and affection of Sir Rây was showered 
to Upendranath throughout his life. His career 
in Medical science was also brilliant. He   
received MB degree standing first in       
Medicine and Surgery in 1889. In 1902, he 

received MD and in 1904, he was 
awarded PhD from Calcutta University for 
his research on ―Studies in Haemolysis‖. He 
joined Provincial Medical Service in 1889. In 
1901, he was appointed as a teacher of      
Pathology and Materia Medica in Dacca 
Medical School. In 1905, he returned Kolkata 
and joined Campbell Medical School and 
served the school for at least twenty years. 
After his retirement from Government      
service, he joined Carmichael Medical      
College (now R G Kar Medical College,   
Kolkata). Besides Kala-azar, he had          
significant contribution in discovering proper 
medical treatment of other deadly diseases 
like malaria, etc [13].  

Several recognitions were conferred 
on him, to name a few, Rai Bahadur (1911) 
by British Government, Coates Medal and 
Griffith Memorial Prize by Calcutta         
University, Minto Medal (1921) by School of 
Tropical Medicine, The Kaisar-i-Hind Gold 
Medal (1921) by British Government, 
Knighthood (1934) by British Government 
[13]. 

Very interestingly, he was nominated 
for Nobel prize in Physiology or Medicine for 
six times during 1929 to 1942 [14].        
Upendranath Brahmachari passed away on 6 
February 1946. 

5. Conclusion 

Very interestingly, Kala-azar was found to be 
almost removed from the globe after 1940s. 
Definitely the reason was not urea stibamine. 
The wide use of Dichloro Diphenyl Trichlo-
roethane (DDT) during second World War 
for the pest control destroyed the sand flies 
along with the causative parasite for Kala-
azar [3]. But the disease did not disappear 
completely. No vaccine is yet discovered. 
Among the drugs available now, the         pen-
tavalent antimony compounds are the first 
choice. Some other compounds are also being 
used [15]. In spite of several hesitations of 
the British Government to credit Upendranath 
Brahmachari, his intelligence, hard work and 
ultimate success to discover a life-saving 
drug had made him legend in his life-time. 
His son Dr Phanindranath Brahmachari 
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remembered the dedications of his father with 
the words ―Work in his sleep, work in his 
dream as well as work in his waking 
hours‖ [16]. He was very disciplined  
throughout his life and was a terror to his 
students, particularly in Examination halls. 
Upendranath was described as rough and 
rude by his nature [16]. It is astonishing as 
well as pleasing to find out the emotion of the 
so called rough and rude Upendranath 
through his presidential address in The     
Asiatic Society in 1929 [12]: ―But I recall 

with delight that memorable night in Calcutta 
Campbell Hospital at Sealdah when after a 
very hard day‘s work at about 10 PM in a 
little room in smoky dimly burning kerosene 
lamp, I found that my experiments in the 
preparation of this compound were up to my 
expectations. But I did not then know that 
night that Providence had put into my hands a 
wonderous thing and that this little thing 
would save the lives of millions of my      
fellow-men.‖ 

References 

[1] Sengupta, P. C. (1947); History of Kala-azar in India, Indian Medical Gazette, May, 281-286 

[2] Rogers, L. (1897), The lower Bengal (Burdwan) epidemic fever reviewed and compared with the     
present Assam epidemic malarial fever (Kala-azar), Indian Medical Gazette, November, 401-408 

[3] Roy, S. (1998); Discovery of urea stibamine by U. N. Brahmachari: a reappraisal, Science and Culture, 
64, 157-158 

[4] Brahmachari, U. N. (1922); Chemotherapy of antimonial compounds in Kala-azar infection, Indian 
Journal of Medical Research, 10, 492-522 

[5] Brahmachari, P N. Biographical memoirs of Sir Upendranath Brahmachari (1875-1946), Dr P N     
Brahmachari, Indian National Science Academy, p 15 

[6] William Boog Leishman (1865-1926), Obituary notices of fellows deceased, Proceedings of Royal   
Society B, 1928, p ix 

[7] Leishman, W. B. (1903) On the possibility of occurrence of trypanosomiasis in India, Indian Medical 
Gazette, May, 1252-1254 

[8] Donovan, C. (1903) The itiology of one of the heterogeneous fevers of India, Indian Medical Gazette, 
November, 1401 

[9] Ross, R. (1903) Further notes on Leishman bodies, Indian Medical Gazette, November, 1401 

[10] (1941) Conquest of Kala-azar, Science and Culture, VI, 528-534 

[11] Brahmachari, U. N. Rai Bahadur (1915) A preliminary report on the treatment of Kala-azar with     
intravenous injection of metallic antimony, Indian Medical Gazette, December, 455-457 

[12] Proceedings of the Asiatic Society of Bengal for 1929, p xvi 

[13] Brahmachari, P N. Biographical memoirs of Sir Upendranath Brahmachari (1875-1946), Dr P N   
Brahmachari, Indian National Science Academy, pp 7-42 

[14] https://www.nobelprize.org/nomination/archive/show_people.php?id=1279 

[15] Monzote, L. (2009) Current treatment of Leishmaniasis: A review, The Open Antimicrobial Agent 
Journal, 1, 9-19 

[16] Brahmachari, P N. Biographical memoirs of Sir Upendranath Brahmachari (1875-1946), Dr P N   
Brahmachari, Indian National Science Academy, p 28 

AJHMC 

22 



Abstract: Visceral leishmaniasis (VL), also 
known as Kala-Azar, is a potentially fatal 
parasitic disease caused by Leishmania     
donovani and transmitted by the bite of     
infected female Phlebotomus sandflies. The 
groundbreaking research of Indian scientist 
Dr. UpendranathBrahmachari in the early 20th 
century led to the development of urea 
stibamine (1922), a pentavalent antimonial 
compound for the treatment of VL. This  
compound remained the cornerstone of VL 
therapy for several decades. However,      
increasing drug resistance and toxici-
typrompted the search for alternative thera-
pies. Over the time, treatment regimen for VL 
included  sodium stibogluconate,               
amphotericin B (both deoxycholate and    
liposomal forms), miltefosine, and paromo-
mycin. These conventional therapeutic 
measures possess many drawbacks such as 
toxicity, several side effects, efficacy        
variance, high cost and drug resistance which 
lead to the treatment failure. Therefore,    
continued efforts for the development of  
newer drugs which are less toxic, cheaper and 
have high efficacy are underway for the VL 
control and subsequent elimination. This 
search led to the development of 3,3′-di-
indolylmethane (DIM), a natural compound 
which is not only a potent inhibitor of Leish-
mania DNA topoisomerase I (LdTopILS) that 
acts as a topoisomerase poison, but also    
induce inhibition of F0F1-ATP synthase,    
leading to mitochondria dependent            
programmed cell death in Leishmania       
parasites. Furthermore, phenyl derivative of 
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DIM (DPDIM), methyl derivative (DMDIM), 
and methoxy derivative (DMODIM)    
demonstrated inhibition of LdTopILS       
activity, with DPDIM being most potent 
among the three derivatives. Selective       
flavonoids such as baicalein, luteolin and 
quercetin inhibit LdTopILS enzyme activity 
and have differential mechanism to induce 
the stabilization ofDNA-topoisomerase 
Icleavable complex as evident from the 
camptothecin (CPT) resistant mutant topoiso-
merase I. Recent study has shown that      
hesperidin (HSP), another flavonoid is a   
catalytic inhibitor of LdTopILS that binds 
with free enzyme and does not stabilize DNA
-topoisomerase I cleavable complex. HSP 
induces antileishmanial response by          
formation of cellular reactive oxygen species, 
resulting in depolarization of mitochondrial 
membranepotential and DNA fragmentation. 
This topoisomerase I induced programmed 
cell death in leishmanial cells correspond to 
the decreased parasites burden after HSP 
treatment in infected BALB/c mice. Recent 
studies focused on repurposing of HIV-1  
protease inhibitors for the treatment of VL. 
Amprenavir (APV) exerts antileishmanial 
response by LdTopILS induced programmed 
cell death, while APV exerted inhibition of 
L.donovaniparasitesat lower concentration 
when APV was used in combination with 
ritonavir (RTV) via inhibition of LdTopILS. 
Thus, these compounds must be exploited 
further fortherapeutic purpose against VL as 
well as HIV-VL co-infection.  
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Introduction: 

 Leishmaniasis is a vector borne    
parasitic disease caused by protozoan        
parasites of genus Leishmania and          
transmitted by the infected Phlebotomine 
sand flies. The three clinical manifestations 
of the disease are cutaneous leishmaniasis 
(CL), mucocutaneous leishmaniasis (MCL) 
and visceral leishmaniasis (VL). Amongst the 
three forms, visceral leishmaniasis or Kala-
Azar is the most fatal one (1,2).  
Visceral leishmaniasis is the most severe and 
potentially fatal form of the disease if left 
untreated. It is primarily caused by          
Leishmania donovani in the Indian subconti-
nent and East Africa, and Leishmania        
infantum (also known as L. chagasi) in the 
Mediterranean, Middle East, and South 
America. VL is characterized by systemic 
infection of the reticuloendothelial system 
(WHO). According to WHO (2023), VL   
cases are most prevalent inBrazil, Ethiopia, 
India, Kenya, Somalia, South Sudan, and   
Sudan. Moreover, immune compromised    
individuals, are at a significantly high risk of 
developing VL, with co-infection posing  
therapeutic challenges and contributing to 
higher mortality rates. HIV-VL co-infection 
is the major reservoir developing the risk for 
systemic VL.  Despite progress in disease 
control, VL burden remains high in endemic 
regions, emphasizing a continued struggle 
that dates back more than a century.       
Moreover, unavailability of vaccine for     
human VL makes it desirable to search for 
potent antileishmanial agents which have  
better efficacy, minimal toxicity and         
affordable.  
 
Dr.Upendranath Brahmachari’s Contribution: 

 In the early 20th century, Kala-Azar 
(visceral leishmaniasis) was a devastating 
disease in India, particularly in regions like 
Bihar, West Bengal and Assam. At the time, 
the available treatment was tartar emetic 
(antimony potassium tartrate) which was 
crude and dangerous. Although it could kill 
the parasites, but caused life threatening side 
effectsincluding heart problems and damage 
to organs (3). 

  

Dr. Upendranath Brahmachari, a prominent 
Indian scientist and physician began experi-
menting with different organic compounds of 
trivalent antimony (Sb³+), the active element 
in tartar emetic. His aim was to reduce the 
toxicity while retaining or improving the 
compound‘s ability to kill Leishmania para-
sites.Following years of dedicated research 
and experimentationoften conducted under 
difficult circumstances and with scarce     
resources at Campbell Hospital in Calcutta, 
Dr.Brahmachari made a significant scientific 
breakthrough in 1922. He successfully devel-
oped urea stibamine, a compound formed by 
combining urea with para-amino phenyl   
stibnic acid. This chemical, also referred to as 
para-amino phenyl-stibnic acid urea,         
benefited from the inclusion of a urea group, 
which improved its solubility which might 
have enhanced its effectiveness in the body 
(4,5). The use of this drug reduced the     
mortality rate and increased the recovery rate 
up to 95%.  Urea stibamine proved efficient 
not only in India, but also in other countries, 
including Greece, France, and China (3). 
Thus, the dedicated efforts of 
Dr.Bramhachari brought relief to millions of 
people who were affected by the disease and 
transformed the disease into one that could be 
effectively managed and treated. Dr.      
Upendranath Bramhachari was nominated for 
the Nobel Prize in Medicine in 1929 and 
1942 for his ground-breaking achievement. 
But, unfortunately, he did not receive the 
prize. Over the time, the manufacturing of the 
urea stibamine was discontinued due to     
increased resistance and toxic effects of the 
drug which led to the development of better 
alternatives such as sodium stibogluconate in 
1950 (2). 
 

Conventional therapeutics and their   

drawbacks: 

 The conventional therapeutic 
measures for treatment of VLrelies on penta-
valentantimonials (used in combination    
therapy), paromomycin, amphotericin B 
(AmB) and liposomal amphotericin B (L-
AmB).  
Pentavalent antimonials (e.g., sodium 

stibogluconate and meglumine antimoniate): 
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The pentavalent antimonials were widely  

accepted and reliable for the treatment of VL. 

However, their efficacy declined drastically 

in parts of India due to emerged drug re-

sistance (2,6)  

Amphotericin B (conventional and liposomal 
forms): The deoxycholate amphotericin B 
(AmB) is effective and has been extensively 
used for VL treatment. However, its adverse 
effects such as nephrotoxicity with associated 
hypokalemiaresistricted its use. The           
liposomal amphotericin B (L-AmB) is a less 
toxic formulation of AmB recommended by 
the WHO for VL treatment. But its wide-
spread use is limited by high cost, require-
ment for hospitalization, and cold-chain stor-
age (2,6). 
Miltefosine: Miltefosine was the first oral 
drug approved for VL, offering convenience 
of administration. However, concerns       
regarding teratogenicity, gastrointestinal side 
effects, and increasing resistance limit its  
utility (2,6).   
Paromomycin: Paramomycin is currently 

used in combination therapies as its           

parenteral administration pose toxicity issue 

and practical challenges (2,6).  

Thus, these agents are backed with 

severe side effects, toxicity, efficacy variance 

and high cost. In addition to this, the emerged 

resistance to these drugs is the major cause 

for treatment failure (6). Therefore, improved 

therapeutic strategies are desirable for      

elimination of the disease. In this context, 

there has been an ongoing search for finding 

desirable antileishmanial agent which is less 

toxic and have high efficacy. Recognizing the 

limitations of current treatments, the research 

work is dedicated to discovering novel     

therapeutic agents and molecular targets. 

Leishmania DNA topoisomerase I 

(LdTopILS) as a drug target: 

Leishmania DNA topoisomerase I 

(LdTopILS) is an attractive drug target as it 

possesses striking structural differences from 

human counterpart, human DNA            

topoisomerase I (hTopI). LdTopILS is a       

bi-subunit enzyme consisting of a large    

subunit (LdTopIL), 73 kDaand a small     

subunit (LdTopIS), 29 kDa. LdTopIL is    

encoded by the gene located on chromosome 

34 and, LdTopIS is encode by the gene     

present on chromosome 4(7). Therefore,   

developing compounds that inhibit LdTopILS 

hold significant potential as a therapeutic 

strategy against VL.  

Ongoing search for potent antileishmanial 

agents: 

 3,3-diindolylmethane (DIM) is     

derived from the digestion of indole-3-

carbinol. It is widely found in cruciferous 

vegetables, such as broccoli, brussels 

sprouts,cabbage, etc. It is revealed that DIM 

exhibits potent inhibitory activity against 

Leishmania donovani DNA topoisomerase I 

enzyme (LdTopILS), a crucial enzyme      

involved in relieving topological stress during 

DNA replication and transcription in         

parasites. DIM functions as a class I       

topoisomerase inhibitor, also known as a 

topoisomerase poison, which exert its effect 

by stabilizing the transient topoisomerase       

I-DNA cleavable complex, thereby            

preventing the re-ligation of the DNA strand 

and ultimately inducing DNA damage and 

cell death.This mechanism of DIM's          

inhibitory action resembles that of         

camptothecin (CPT), a well-characterized 

topoisomerase I poison (8). DIM exhibits a 

high binding affinity not only towards the 

free enzyme but also towards the DNA     

substrate, thisbinding property enhances its 

ability to trap the cleavable complex and   

increase cytotoxic stress within the parasite. 

Therefore, DIM holds significant promise as 

an antileishmanial agent with its ability to 

selectively poison Leishmania DNA        

topoisomerase I while being a naturally     

derived compound adds to its potential     

therapeutic value.  
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 The resistance mechanism of       

leishmanial cells towards DIM was studied 

by developing DIM-resistant Leishmania   

parasites through gradual exposure which led 

to single-nucleotide mutations in LdTopILS, 

with amino acid substitutions F270L and 

K430N in the large subunit, and N184S in the 

small subunit. The mutant enzymeis no    

longer inhibited by DIM. Transfection of  

these mutant genes into wild-type parasites 

confirmed that the altered topoisomerase I 

confers resistance. Notably, DIM fails to   

stabilize the topoisomerase I–DNA complex 

in the F270L mutant (9). 

 In addition to targeting LdTopILS, 

DIM exhibits potent antileishmanial activity 

by inhibiting mitochondrial F₀F₀-ATP    

synthase in Leishmania parasites. This inhibi-

tion led to significant increase in mitochon-

drial ROS, which is likely due to stabilization 

of topoisomerase I-DNA cleavable complex. 

DIM also induces mitochondrial membrane 

depolarization, ATP depletion, and oxidative 

stress, collectively triggering the release of 

cytochrome c into the cytosol and activating 

caspase-like proteases. To confirm the role of 

mitochondria in DIM-induced programmed 

cell death (PCD), mitochondrial DNA-

depleted cells (mtDDCs) were generated. 

These cells showed resistance to DIM, failing 

to produce mitochondrial ROS or exhibit 

ATP depletion. These findings strongly    

suggest that DIM-induced leishmanial cell 

death is mitochondria-dependent and         

mediated by ROS generation (10).  

 To overcome resistance to 3,3′-

diindolylmethane (DIM), three novel deriva-

tives- DPDIM (2,2′-diphenyl-3,3′-

diindolylmethane), DMDIM (2,2′-dimethyl-

3,3′-diindolylmethane), and DMODIM (5,5′-

dimethoxy-3,3′-diindolylmethane) were de-

veloped and evaluated for their anti leishma-

nial efficacy. Among these, DPDIM    

demonstrated the most potent activity, both as 

a topoisomerase I poison and as an inhibitor 
of Leishmania parasite growth. All three 
compounds were effective in reducing      
parasite burden and inducing cell death in 
DIM-resistant axenic amastigotes, with 
DMODIM showing the least potency.   
Mechanistically, the compounds stabilize the 
topoisomerase I- DNA cleavable complex 
and exhibit DNA-binding affinity, with 
DPDIM displaying the highest affinity      
toward substrate DNA (11). Therefore, these 
findings highlight the potential of these   
compounds as promising antileishmanial 
agents for further therapeutic development.  
The other investigational compounds that 

were evaluated for their antileishmanial    

potential includes curcumin. It was observed 

that curcumin, a polyphenol, induced        

programmed cell death by elevation of      

cytosolic calcium levels followed by         

generation of ROS which resulted in         

depolarization of mitochondrial membrane 

potential and release of cytochrome c into the 

cytosol which ultimately caused DNA     

fragmentation in Leishmania parasites (12). 

Furthermore, mechanism of copper           

salisylaldoxime (CuSAL) was evaluated in 

vitro and in vivo which indicated that CuSAL 

reduces splenic and hepatic parasites burden 

and induce LdTopILS mediated cell death in 

Leishmania donovani cells (13). 

 Hesperidin (HSP), a natural          

flavonoid, has recently been investigated for 

its antileishmanial properties. HSP functions 

as a catalytic inhibitor of LdTopILS,    

demonstrating high binding affinity without 

stabilizing the topoisomerase I-DNA      

cleavable complex. This inhibition triggers 

oxidative stress in the parasites, leading to 

mitochondrial membrane depolarization and 

subsequent release of cytochrome c into the 

cytoplasm. These events activate caspase-like 

proteases 9 and 3, ultimately result in     

apoptotic death of the leishmanial cells. (14).  

 Recent studies have focused on    

repurposing HIV-1 protease inhibitors as  
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potential antileishmanial agents. Among 
them,  amprenavir (APV), a potent HIV-1 
protease inhibitor, was evaluated for its     
efficacy against Leishmania donovani. APV 
was found to selectively inhibitLdTopILS  
without affecting the catalytic activity of   
human topoisomerase. This selective         
inhibition triggered downstream events     
leading to programmed cell death (PCD) in 
the parasite (15). Furthermore,                      
co-administration of APV with ritonavir 
(RTV), another HIV-1 protease inhibitor,  
enhanced the antileishmanial efficacy of 
APV. The APV-RTV combination exhibited 
a synergistic effect, enabling a reduced dose 
of APV to significantly lower parasite burden 
when used in combination with RTV (16). 
 
Conclusion: 

 The current research emphasizes on 

utilization of natural compounds with  

inherent antileishmanial properties and     

repurposing of the established compounds for 

the treatment of VL. These findings          

underscore the importance of in-depth        

preclinical and clinical investigations to    

validate the safety, pharmacokinetics, and 

therapeutic potential of these compounds in 

context of VL. Moreover, as the global     

efforts strive toward the goal of VL         

elimination, the repurposing of                  

well-established antiretroviral drugs offers a 

cost-effective and time-efficient approach to 

address current therapeutic needs. Pertaining 

to this, continued research and development 

in this direction is crucial, not only to expand 

the existing arsenal of antileishmanial agents, 

but also to overcome emerging challenges 

and eventual eradication of this neglected 

tropical disease.  
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Abstract : Sir U N Brahmachari, the pioneer 
of tropical medicine , was a renowned medi-
cal person as well as a scientist  of the last       
century , He  is famous for the discovery of 
wonder drug urea stibamine for the cure of 
one of the  dreaded and deadliest diseases,   
Kalazar during 19th century  British India.   
He was  also the first Indian to be nominated 
for Nobel Prize in the category of the      
Medicine and Physiology.  Moreover, he  
discovered a new form of kala-azar; known 
as  Post-kala-azar dermal leishmaniasis, or 
dermal leishmaniasis (Brahmachari),         
post-antimonial dermal leishmaniasis 
(Brahmachari), and Brahmachari‘s dermal 
leishmaniasis, also a new species of         
mosquitoes which was named after him.  In  
fact, based on Western techniques he was the 
first Indian to produce pharmaceutical drugs,  
According to the British doctor H.E. Shortt,  
urea stibamine saved millions of lives within 
India and abroad.  As a person Brahmachari 
possessed a vibrant character  and contributed 
profusely to the society. Nowadays, he has 
become a forgotten hero  and therefore after 
150 years of his birth,  his life and his       
contribution in the society  needs to be      
revisited for  making  the   people of present 
generation aware of his contribution in      
science and society.  
 
Introduction:    
 There was a time in  Bengal when in 
reference to the disease Kala-azar, people 
used to utter two words  Brahmachari  and 
Urea Stibamine.  Such was the  level of      
acceptability of the Scientist Physician Sir 
U.N .Brahmachary in the society.  Almost 
two hundred years ago,  Kala-azar was      
detected in the Jessore district of undivided 
Bengal in Indian subcontinent .(16,17,18)  
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Nowadays, the disease is technically known  
visceral leishmaniasis. The name  Kala-azar  
came from  two words,  black (‗kala‟ in   
Bengali) patches on the skin,  along with irre 
gular fever („azar‟ from the Bengali „jor‟). 
The disease has been found to affect  the   
visceral organs, primarily the liver and 
spleen,  giving rise to hepatosplenomegaly.  
The disease  runs mainly in the tropical  
countries and, to a lesser extent, in  the     
temperate regions of the world,. But it had  
the highest prevalence in India in the last two 
centuries. But this  dreaded disease was    
controlled significantly with the discovery of 
magic drug Urea Stibamine by Brahmachari 
(8) and just  hundred years ago, Brahmachari 
Research Institute was founded for the large 
scale  production of  the medicine Urea 
Stibamine  discovered by Brahmachari     
himself through his scientific research. 
(13,18)   In his time, he was associated with 
most of the scientific institutions in Calcutta,  
and was also coveted with several            
prestigious positions in the society. For his 
ground breaking work of the discovery of 
Urea Stibamine ,  his name was proposed for 
Nobel Prize in Physiology and Medicine two 
times. (14,15)  However, the nominations for  
both the time   became futile. Nowadays, he 
is a forgotten hero  and  the present article is 
a tribute  to the  dedicated scientist on the 
occasion of celebration of his 150 years of 
birth centenary.  
 
Birth of a genius:   

 Upenndranath  Brahmachari came 
from a respectable family. His  father  Dr. 
Nilmani Brahmachari  worked with the   
Eastern Railways under British India   and 
was a respectable Physician  in Jamalpur, 
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now in Bihar, and mother Sourovsundari, a 
housewife.  According Upendranath himself, 
he  was born on 19th December 1873, but  
official birth record is different.  He had three 
other brothers . His family lineage is         
extremely glorious, being associated with Sri 
Chaitanya Mahaprabhu,  who took sannyas 
from his religious master Keshab        
Mukhodhyay (Bharati). The latter   had also  
given deeksha  to his  own elder brother,   
Gopal Mukhopadhyay. The family thus     
acquired  surname  Bharati and became 
known as Gopal Bharati Brahmachari 
Thakur. With the passage of  time, ‗Bharati‘ 
and ‗Thakur‘ were dropped, and only the first 
name and ‗Brahmachari‘ remained. U.N. 
Brahmachari was the 9th generation originat-
ing from Gopal  Brahmachari. (16,18) 
 
Early days of U.N. Brahmachari:   

 U N Brahmachari‘s academic career 
started in the Eastern Railways Boys‘ School 
in Jamalpur . After passing School leaving 
Examination,  he  enrolled in  Hooghly     
College in Chinsurah  and passed First Arts 
Examination with second division . Next he 
enrolled in BA class  in two disciplines, 
Mathematics and Chemistry.  From this    
college , he obtained his B.A. Degree under 
Calcutta University in 1893, with double  
honors in Mathematics and Chemistry. He 
stood first in Mathematics in the college  for 
which he was awarded the  Thwaytes  medal.  
Thereafter, he obtained his master‘s degree in 
Chemistry from Presidency College in 1894 
with first class,  and second in the merit list. 
(13,16,18) 
 
Seeking new career in Medical Education : 

 Upendranath  though proved his 
scholarly aptitude in Chemistry, still he  
wished to take up a new career in medical 
profession and therefore joined Calcutta 
Medical College to study Medicine. He   
completed his Licentiate in Medicine and 
Surgery (LMS) here in 1899, followed by 
M.B. in 1900,  standing first both  in       
Medicine and Surgery, for which he received 
the Goodeve and McLeod Medals,            
respectively. Even before being awarded his 
M.D. degree in 1902, under the inspiration 

and guidance of Sir Gerald Bomford,       
Principal, Calcutta Medical College, he was 
appointed at the Dacca Medical School as a 
Teacher of Physiology and Materia Medica 
and  a Physician in November 1901.(13,18)   
 
Medical and Research Career.   

 Upendranath  had a flair for research 
work even during his student life and this was 
noticed and encouraged by Sir Bomford.  
This  can be recorded from his  research    
report in Indian Medical Gazette in January, 
1900, entitled ― Case of Septic Endocarditis‖. 
This was followed by two more papers, ― A 
case of post hemiplegic Athetosis‖(May, 
1900) in British Medical Journal and Ind. 
Med. Gaz, and  ― Field vision in Hysteria‖ 
during July, 1901, in Ind. Med. Gaz (13)  In 
Dacca  he  came in contact with Sir Robert 
Neil Campbell,  who also inspired his       
research work and accordingly,  he   started 
research on mosquito  under  his guidance  
and published a few papers .(1,12) In 1902, 
he completed his M.D. and just after two 
years, was  awarded Ph.D. from Calcutta  
University . His primary  focus was then   
various aspects of hemolysis and the title of 
the thesis  was ―  Studies in Haemolysis‖(18). 
In Dacca, Upendranath worked  from 1901 to 
1905.  Thereafter, he came back in Calcutta 
to join in the Campbell Medical School (now 
Nil Ratan Sircar Medical College & Hospital) 
as a teacher of Medicine and First Physician. 
It is the place  where he spent nearly two  
decades and  his ground breaking discovery  
of Urea stibamine  was made. In 1923, he 
joined the Calcutta Medical College as      
Additional Physician and worked there till 
1927.  Beyond this, he formally retired from 
government service, and joined the           
Carmichael Medical College (now known as 
R.G. Kar Medical College & Hospital.) as 
Professor of Tropical Diseases. During his 
medical career in Kolkata, he became        
associated with several other institutes , such 
as   the National Medical Institute, which, 
after being clubbed with the Calcutta Medical 
Institute, became the Calcutta National    
Medical College & Hospital.  He was also a 
Council Member of the prestigious Calcutta 
School of Tropical Medicine.(16,18) As a 
Science researcher, he  used to carry out   
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research work on many  of the infectious dis-
eases, caused by bacteria, virus, parasites and 
helminthes , such as influenza, filariasis, lep-
rosy, blackwater fever, cerebrospinal menin-
gitis, and syphilis.  He  also discovered a rare 
variety of Malaria fever which recurs every 
four days (Quartan fever). His keen observa-
tion prompted him to discover the cause of 
Burdwan fever, an epidemic fever of lower 
Bengal, reported in 19th century, was nothing 
but dual infection of Malaria and Kala-azar.  
His research on blackwater fever, showed in 
the acute phase of the disease,  hemolysis 
occurs in the liver  and his designed anti-
hemolytic agent  served the effective treat-
ment for blackwater fever in those days.  
Apart from infectious diseases, he also car-
ried out some fundamental  research work on 
non-communicable diseases like diabetes. 
(13)  
 Research on Kala-azar and        
discovery of  Brahmachari‘s Magic Bullet‘ 
Urea Stibamine. Initially,  Brahmachari had 
a  passion for research work in diverse field  
of infectious diseases , specially  in Malaria.
(1,12,13) But later, his interest shifted mainly 
to Kala-azar. When Brahmachari came back 
to Kolkata from Dacca, two researchers   
William Leishman and Charles Donovan-
jointly discovered the causative agent for  
Kala-azar, the  protozoon Leishmania       
donovani and  much later, the disease was 
identified to be  is transmitted by the bite of 
sandflies (Phlebotomus argentipes), carrying 
the pathogen.(16,18) His researches on   Kala
-azar started from 1906 onwards(2,3,4,13) 
and this ultimately led him to discover a type 
of cutaneous leishmaniasis, or dermal leish-
manoid.(7)  Nowadays, it is known as  – Post
-Kala-azar Dermal Leishmaniasis (PKDL) 
(18). With his immense knowledge in   
Chemistry, Brahmachari innovatied the first 
simple  and cheap diagnostic test  specific for 
kala-azar  using blood  from patients,        
mediated by the flocculation of proteins 
(Globulin Precipitation Test) proved highly 
successful.(6) And this knowledge of     
chemistry led him to search for proper drug 
for combating the most dreaded disease of the 
time.   He started his journey in a small room 
in the Campbell  School where there was no 
provision for  running water, electric lighting, 

or even a proper gas point which he later 
mentioned in his memoirs in 1928 and 1940 
(9,13)  At first , he was influenced by the  
magic bullet or the drug  salvarson,           
discovered by Paul Ehrlich for curing        
another  fatal disease syphilis.  The drug 
bearing an amino group at the para position 
of a phenyl ring and at the other end, arsenic 
along with side chains , when tested for Kala-
azar patients  were  of no use due to its high 
toxic effects on  in patients.  Then he swiched 
over to  administer intravenous injection of  
antimony potassium tartrate to kala-azar   
patients from 1915 onwards.(5) This         
endeavour was unsuccessful for the           
reluctance of patients, who faced  unbearable 
pain during injection. Finding the failure  
Brahmachari  substituted the arsenic in     
Ehrlich‘s  magic bullet with antimony (Sb) 
and added in a side chain  a urea molecule  
for its anesthetic  and analgesic properties 
This  discovery  of a synthetic drug was made 
in 1920   through  unlimited dedication,    
labour and zeal  and without proper financial 
support.  But eventually  and it  satisfactorily  
cured  in  human volunteer studies and he  
standardized the dose alsoto get best results 
with minimum  application of drugs.         
Following discovery, he went on donating the 
drugs , to several hospitals,  and started mak-
ing it  in large scale through establishment of 
Brahmachari Research Institute. Thus 
‗Brahmachari‘s magic bullet‘  became his life 
time prestigious  research work, which     
subsequently gave him  both fame and 
wealth.  This cheap  drug was welcome not 
only throughout India , but also  was widely 
used  in France, China, Italy, Greece etc. as it 
saved the lives of innumerable number of  
lives of Kala-azar  patients in  India (Bihar, 
Assam and Bengal) and abroad.(17,18)  He 
vividly explained  composition of urea 
stibamine, method of treatment  of Kala-azar 
with it,  in his different treatise and research 
articles (9,10,11,13) 
 
Recognition and Humiliation   

 Urea stibamine remarkably reduced 
the mortality rate of patients  ten years after 
its discovery.  Contemporary , Government 
Official, like Dr. Henry Edward Shortt, the 
then Chairman of the Kala-azar 
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Commission, and Sir John Henry Kerr, then 
Governor of Assam,  spoke very high about 
him,  for the success rate of survival of the 
patients by the drug (13,17,18). Throughout 
his life, Brahmachari  received numerous 
awards,  medals, honors, recognitions from 
various quarters of the country.(13,17,18) To 
name a few , are  the Minto Medal (1921) 
from the Calcutta School of Tropical        
Medicine, the Kaiser-I-Hind Medal (1924). 
He was also coveted with several  prestigious 
positions , e.g. President of the Society of 
Biological Chemists in India, Founding 
Member and Vice President of the Physiolog-
ical Society of India, Founding Fellow of the 
National Institute of Sciences of India, now 
known as INSA,  President of the Indian   
Science Congress Association, President of 
the Indian Chemical Society etc.   He also 
held many distinguished positions, including 
President of several reputed societies, includ-
ing the Asiatic Society of Bengal (1928), the 
Society of Biological Chemists (1932), the 
Indian Chemical Society (1936), and the   
Indian Association for the Cultivation of   
Science (1942). He was elected Chairman of 
the    Indian Red Cross Society (1935),   
mainly for establishing India‘s first blood 
bank at the Calcutta School of Tropical   
Medicine. He was also elected as the General 
President of the 23rd Session of the Indian 
Science Congress (1936) held in Indore.  
Moreover, he received two prestigious  
recognition  from  the British Emperor   
namely, Rai Bahadur (1924) and Knighthood 
(1935). U.N. Brahmachari  since then was 
referred to as  Sir U N Brahmachari . 
Along with these several recognition, awards 
and accolades,  he was denied due         
recognition for his dedicated research work 
which saved lives of millions of people     
suffering from Kala-azar. He was not       
considered for the award   from one of the 
oldest and prestigious  societies in science, 
known as the  Fellowship of the Royal      
Society (FRS). For this, Meghnad Saha     
earnestly tried to procure nomination papers 
from pertinent Scientists , but the fellowship  
was under consideration of the authority till 
his death on 6th February, 1946(17). His name 
was also nominated for the Nobel prize in the 
category of Physiology or Medicine, twice, 

one in 1929 and the other in 1942, with six 
nominations all together.(14,15,17)  All his 
nominations came from Indian Scientists, 
with no history of  either  being awarded   
Nobel prize in their accounts, or not much 
known in the scientific community for their 
research work. . Moreover, Brahmachari  
never went abroad for higher studies or     
research work., nor did he have  any god   
father   for sending strong recommendation in 
his favour.  It is noteworthy to mention here 
that  urea stibamine was discovered eight 
years before penicillin, the world‘s first    
antibiotic by Alexander Fleming  who was 
awarded the 1945 Nobel Prize in Physiology 
or Medicine jointly with Ernst Boris Chain 
and Sir Howard Walter Florey "for the      
discovery of penicillin and its curative effect 
in various infectious diseases (19). Even 
within the country he was not given  proper  
financial aid  or room to carry out  his       
research work, nor  did he receive             
cooperation from the  contemporary British  
medical fraternity,. Rather,  stalwart Scientist 
like Sir Leonard  Rogers challenged the    
efficacy  of  his drug,  and openly gave his 
adverse statement against   performance of 
Brahmachari and  his  innovated  drug etc   in  
the prestigious journal ― Nature‖ in 1939.
(17) . All his life,  Brahmachari maintained  
discipline in scientific research. As a person, 
his charitable nature was well known in his 
time . He donated profusely to several       
academic institutions, journal committees 
(13). Still then, less than hundred years after 
his death, people have forgotten  his  life long 
contribution   in the society.   Nowadays, 
treatment of Kala-azar is being made with 
newer drugs but  life long dedication and  
diligence  of Brahmachari in                      
innovative scientific research with meager 
infra-structure  and contemporary  amenities  
available solely in his  native motherland , is 
still a lesson for   the present  and future    
generation science researchers.  
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Abstract: Urea stibamine, a pentavalent        
antimonial drug developed by Sir            
Upendranath   Brahmachari, was the most 
effective        treatment for kala-azar (visceral 
leishmaniasis) during the twentieth century. 
Despite its medical significance, the       
structural details of the compound—
particularly its active principle, S-diphenyl 
carbamide 4,4-distibinic acid — remain 
largely unknown in the scientific literature. In 
this study, we explore the structural features 
of urea stibamine and its related compound 
using density functional theory (DFT) and 
metadynamics within the xTB framework. 
Conformer–rotamer ensemble sampling tool 
(CREST) was  employed to identify the most 
stable low-energy conformers obtained from 
a full molecular dynamics simulation of 100 
ps. Out of 52 conformers, the most stable       
geometry was optimized at the PBE1PBE/
def2-TZVP/6-31G(d,p) level of theory and 
subjected to vibrational analysis to evaluate 
thermodynamic properties. The stability of 
the best conformer was found to be governed 
by strong π–π stacking interactions and two 
significant intramolecular hydrogen bonds. 
To characterize non-covalent interactions, we 
carried out Quantum Theory of Atoms in 
Molecules (QTAIM), and Non-Covalent   
Interaction (NCI) analyses. Frontier          
molecular orbital (FMO) analysis revealed a 
HOMO–LUMO energy gap of 4.92 eV,    
indicating notable chemical reactivity.      
Furthermore, electronic descriptors such as 
chemical potential (μ), global hardness (η), 
softness (S), and electrophilicity index         
(ω = μ2+2η) were calculated to compare the 
reactivity of urea stibamine with other related 
drug molecules. This study provides a     
comprehensive quantum chemical insight into 
the structure and stability of Brahmachari‘s  
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historic "magic bullet," offering a foundation 
for future research in antimonial drug design. 
 
Introduction 

 Kala-azar, or visceral leishmaniasis, 
is a life-threatening parasitic disease that be-
came a major public health concern in the 
Indian subcontinent in the 19th century. Early 
treatments were based on tartar emetic—
potassium antimony(III) tartrate—a trivalent 
antimonial compound [1-6]. Despite being 
the first successful antimony-based therapy, 
tartar emetic had significant limitations: it 
required intravenous administration, caused 
severe side effects, and was poorly tolerated 
by patients. Although the dimeric form     
offered higher antimony content and         
improved efficacy, the toxicity remained a 
major obstacle. 
This led to the search for safer and more   
effective antimonial drugs. One step forward 
was replacing the potassium salt with a purer 
sodium analogue, marginally reducing      
adverse effects. However, a more transforma-
tive leap came with the development of     
pentavalent antimony (Sb(V)) compounds, 
inspired by Paul Ehrlich‘s arsenical drug   
Salvarsan (As(III)—the original ―magic    
bullet‖[7]. Pentavalent antimonials offered 
clear chemical and pharmacological          
advantages: lower systemic toxicity, higher 
permissible doses, shorter treatment           
durations, improved patient compliance, and 
a reduction in mortality—especially by     
limiting secondary infections such as       
pneumonia. From a chemical perspective, Sb
(V) centers allowed for broader               
functionalization and better formulation pro-
files. 
Among early Sb(V) compounds, sodium para  
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-acetyl-amino-phenyl stibiate showed    
promise in Italy but delivered inconsistent 
results in tropical regions. In response to   
these limitations, Sir Upendranath           
Brahmachari, a physician and chemist,      
pioneered structural innovations in antimonial 
drugs. He began with colloidal metallic     
antimony [8]and soon realized the need for 
chemical modifications. His landmark 
achievement was the synthesis of urea 
stibamine in 1922—a conjugate of para-
amino-phenyl-stibinic acid and urea [9]. The 
urea moiety not only improved solubility and 
chemical stability but also alleviated the   
injection pain commonly associated with   
earlier formulations due to its mild anesthetic 
properties. 
Urea Stibamine marked a significant break-
through in therapeutic chemistry. Clinical 
trials conducted by Shortt and Sen (1923) 
confirmed its high efficacy in treating kala-
azar [7]. Building on this success,            
Brahmachari developed a series of aromatic 
pentavalent antimonials—including         
Stibglycine Amide, Chloro Stibacetin 
(Stibosan), Stibamine, Ammonium Stibamine 
(and its polymer), Sodium Stibamine, and 
Urea Stibamine (see Scheme 1). These    
compounds were all derived from the            
p-amino-phenyl-stibinic acid framework,  
enabling systematic modification around a 
chemically stable Sb(V) center. 
Despite their success, these compounds have 
never been rigorously analyzed using modern 
structural or quantum chemical methods. 
Their electronic structure, stability, and     
reactivity remain largely unexplored, making 
them compelling candidates for density    
functional theory (DFT) studies and modern 
spectroscopic techniques aimed at under-
standing structure–activity relationships.  
In recognition of his pioneering contributions, 
Sir U.N. Brahmachari was honored with   
numerous awards, including the Minto Medal 
(1921) and the Kaiser-i-Hind Medal (1924). 
He was knighted in 1935 and played a       
significant role in scientific leadership in  
India. His work led to 95% recovery rates and 
treatment of over 328,000 patients in Assam 
by 1933. Despite being nominated for the 
Nobel Prize in Physiology or Medicine in 
1929 and again five times in 1942, 

Brahmachari did not receive the award—
likely due to limited international recognition 
and the absence of strong nominators. He was 
also proposed for election as a Fellow of the 
Royal Society (FRS), but the process was 
delayed by World War II and remained     
incomplete at the time of his death in 1946.   
Nonetheless, his achievements stand as a  
testament to early 20th-century medicinal 
chemistry. The structural ingenuity behind 
urea stibamine and its analogues remains  
underappreciated in the literature—especially 
from a molecular design perspective—and 
warrants renewed attention through modern 
chemical analysis. 
It was initially proposed that urea stibamine 
is synthesized by heating urea with p-amino-
phenyl-stibinic acid, as illustrated in Scheme 
1. While the original structural representation 
was suggested by Sir U.N. Brahmachari,  
subsequent investigations—particularly those 
by Gray et al. and Ghosh et al. — led       
Brahmachari to revise his proposal. Based on 
their observations, he concluded that the 
‗effective active principle‘ of urea stibamine 
is a di-substituted urea compound, identified 
as S-diphenyl carbamide 4,4-distibinic acid 
(DipCarb-DSA), as shown in Figure 2.      
Despite this historical insight, the detailed 
structure and chemical characteristics of   
DipCarb-DSA remain poorly characterized 
and largely underexplored in the scientific 
literature. 
In the present study, we conducted a        
comprehensive structural investigation of 
Stibamine, Urea Stibinic Acid, and Dip Carb-

DSA using density functional theory (DFT) 
for comparative analysis. To obtain a clear 
and accurate conformation of DipCarb-DSA, 

molecular dynamics (MD) simulations were 
performed using a tight-binding method. The 
most stable conformer identified from the 

MD simulations was subjected to detailed 
analysis, including noncovalent interaction 
(NCI) analysis, quantum theory of atoms in 

molecules (QTAIM) analysis, and frontier 
molecular orbital (FMO) analysis focused on 
the HOMO–LUMO characteristics. 
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Computational Details 

 The selected stibamines and their 
derivatives were optimized using density 
functional theory (DFT). Geometry optimiza-

tions were performed with the PBE1PBE 
(also known as PBE0) hybrid functional, as 
implemented in the Gaussian 09 software 

package. The 6-31G(d,p) split-valence basis 
set was employed for all light atoms, while 
the hypervalent antimony centers were treat-

ed using the def2-TZVP triple-zeta quality 
basis set. All geometry optimizations were 
carried out without any structural constraints, 
and the nature of each stationary point was 
verified through harmonic vibrational       
frequency analysis. 
For the DipCarb-DSA system, molecular  
dynamics (MD) simulations were carried out 

at 500 K for a total simulation time of 100 ps, 
yielding 10,000 frames. These simulations 
were performed using the CP2K program 

Scheme 1. Antimony-based compounds investigated as therapeutic agents for the treatment of kala-azar. 
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[13]. To identify the most stable conformers, 
conformer–rotamer ensemble sampling was 
conducted using the CREST (Conformer-
Rotamer Ensemble Sampling Tool)        
methodology. The conformational search  
employed the GFN2-xTB tight-binding  
method in conjunction with metadynamics 
simulations, where the root-mean-square  
deviation (RMSD) from the reference struc-
ture was used as the collective variable to 
efficiently sample the conformational space. 
An energy window of 30 kcal mol-¹ was   
applied, wherein conformers within this 
threshold relative to the most favorable  
structure were accepted; others were         
discarded. Additionally, conformers differing 
by more than 0.1 kcal mol-¹ in energy and by 
more than 0.1 Å in RMSD were retained as 
distinct structures. This protocol has been 
successfully used in the conformational   
analysis of transition metal-containing     
complexes. 
Reactivity descriptors were examined using 
conceptual DFT, including the energies of the 

highest occupied molecular orbital (HOMO) 
and lowest unoccupied molecular orbital 
(LUMO), as well as derived quantities such 

as chemical potential (μ), hardness (η),     
softness (S), electronegativity (χ), and elec-
trophilicity index (ω). These descriptors    

provide insights into the chemical reactivity 
and stability of the studied systems. 

 

3. Results And Discussion: 

3.1 Structural Analysis 

 Conformational analysis using the 

CREST tool yielded 51 distinct conformers of 
DipCarb-DSA. Among them, the most stable 
structure (denoted as DipCarb-DSA_I)    

features a notably short Sb···Sb distance of 
4.17 Å. This conformation is stabilized by π–
π stacking interactions and two strong intra-

molecular hydrogen bonds (1.68 Å), formed 
between the protonated oxygen atom of one 
antimony centre and the deprotonated oxygen 

atom of the other.  

Figure 1: Relative conformer energies from 
molecular dynamics  

 

Interestingly, visual inspection revealed an-

other conformer, DipCarb-DSA_II, which 
lies 28.3 kcal mol-¹ (12.2 kcal/mol at DFT 
level) higher in energy compared to DipCarb

-DSA_I. This higher-energy conformer 

adopts an extended linear structure with an 
Sb···Sb distance of approximately 12.4 Å. It 
is plausible that, at the elevated simulation 

temperature of 500K, interconversion        
between these extreme conformers may occur 
via dynamic structural fluctuations (Figure 1). 

Following the conformational search, the  
geometry of the lowest-energy conformer 
(DipCarb-DSA_I) and DipCarb-DSA_I 

were further optimized, along with other 
stibamine derivatives, using a high-level 
quantum mechanical method (PBE0/def2-

TZVP for Sb and 6-31G(d,p) for light atoms). 
The optimized geometries of all studied  
structures are presented in Figure 2.   
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3.2 Frontier Molecular Orbital Analysis-

Electronic Properties. 

 To better understand the reactivity 

indices, we analyzed the frontier molecular 
orbitals (FMOs), focusing on the HOMO and 
LUMO of the investigated molecules (Figure 

3). In DipCarb-DSA_I, the HOMO is      
delocalized over the π-system of the aromatic 
ring, while the LUMO is mainly localized on 

the Sb-centered π* orbital. Among all       
conformers, DipCarb-DSA_I exhibits the 
lowest HOMO–LUMO gap (4.92 eV), in  

contrast to the extended structure DipCarb-

DSA_II (10.9 eV), indicating greater        
polarizability and higher chemical              
reactivity—features of a soft molecule.     

Figure 3 displays the FMOs and correspond-
ing energy gaps. Additionally, the chemical 
potential (μ = −4.35 eV) reflects a strong  

nucleophilic nature, supported by a moderate 
electrophilicity index (ω = 3.85 eV), positive 
chemical hardness (η = 2.46 eV), and low 
softness (σ = 0.20 eV₀¹), suggesting a stable 

but reactive system.  

Figure 2: Optimized geometries of stibamines and their derivatives.  

Figure 3:  

A. Isosurface plots of FMOs of DipCarb-DSA_I. 

B. NCI-RDG plot of this conformer.  

C. Electrostatic potential ESP plot of the            

conformer d. QTAIM analysed relevant BCPs  
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3.3 Non-covalent interactions analysis 

 Topological analyses based on Ba-

der‘s Atoms in Molecules (AIM) [14] theory 
were employed to characterize the electron 
density features, such as charge density (ρ) 

and the Laplacian of the charge density(▼²ρ). 
The values of ρ and ▼²ρof the relevant bond 
critical points (BCPs) clearly indicates the 

presence of the p-p stacking and strong     
hydrogen bonds.For an interaction to be    
classified as a hydrogen bond , it must meet 

specific criteria: the ρ should fall within the 
range of 0.002–0.04 a.u. and the ▼2ρ should 
be between 0.024–0.14 a.u. as established by 

Koch and Popelier [15,16]. Furthermore,   
noncovalent interactions (NCIs) were        
analyzed using the Reduced Density Gradient 

(RDG)-based NCI index, which allows      
real-space visualization of both attractive 
(e.g., van der Waals, hydrogen bonding) and 

repulsive (steric) interactions. The NCI plot 

analysis of DipCarb-DSA_I (Figure 3) 
shows that the existence of the strong p-p 
stacking interactions which is  characterized 
by blue isosurfaces between the two aromatic 
rings. Also, the presence of two strong      
hydrogen bonds is supported by the NCI 
plots.  
 
3.4 Absorption Spectra of the Investigated 

Conformers 

 For the absorption spectra, TD-DFT 

calculations were performed in methanol 
(MeOH) solvent. The results reveal that   
conformer DipCarb-DSA_I exhibits the  

lowest-energy transition at 276 nm (HOMO 
→ LUMO, 98% contribution), with the most 
intense peak at 273 nm. In contrast, DipCarb

-DSA_II shows a strong, lowest-energy peak 
at 279 nm, likely arising from an                
intermolecular charge-transfer transition.  

Figure 4: Absorption spectra of the investigated conformers of DipCarb-DSA computed at                 

PBE0/def2-TZVP/6-31G(d,p) in MeOH medium.  
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4. Conclusion 

 This study offers the first              

comprehensive quantum chemical characteri-
zation of Urea Stibamine and its active    
principle, DipCarb-DSA, illuminating the 

structural basis of its antileishmanial activity. 
Through DFT and metadynamics-based     
conformational sampling, we identified     

DipCarb-DSA_I as the most stable          
conformer, stabilized by strong π–π stacking 
and intramolecular hydrogen bonding.    

Frontier molecular orbital analysis revealed a 
moderate HOMO–LUMO gap (4.92 eV),  
indicating of chemical softness and reactivity. 

Non-covalent interaction (NCI) and QTAIM 

analyses confirmed the presence of key     
stabilizing interactions. TD-DFT-derived  
absorption spectra provided insights into  
electronic transitions, which, although not yet 
validated experimentally, may serve as     
predictive references for future spectroscopic 
studies. These findings not only validate the 
structural rationale behind Brahmachari‘s 
design but also lay a foundation for future Sb
(V)-based drug development using modern 
quantum chemical tools. 
Supporting Information: The Cartesian co-
ordinates of all optimized species, structures 

of all conformers, and a video of the molecu-
lar dynamics simulation are available upon 
request from the author. 
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Abstract: Hooghly Mohsin College, estab-
lished in 1836, despite being established as 
general degree college for collegiate educa-
tion, has been the alma mater to many lumi-
naries in the medical profession. The current 
paper chronicles the contribution in the medi-
cal sciences of the prominent alumni of this    
institution, namely — Dr. Upendranath      
Brahmachari, Dr. Sushil Kumar          
Mukhopadhyay, Dr. Sambhu Nath De,       
Dr. Bholanath Chakraborty among others. 
The paper also attempts to contextualize the 
state of science and medical education while 
doing so. 
Keywords: Hooghly Mohsin College, Medi-
cal Sciences, Science Education.  
 
INTRODUCTION 

 In an essay, published in the         
periodical, Chikitsa Sammiliani in 1889, one 
commentator lamented about the lack of   
independent thought, acceptable research  
activity and originality among the physicians 
of Bengal (Gangyopadhyay 1889) –  
“Fifty-five years ago, when Lord William 
Bentinck set up the Calcutta Medical College, 
who can say what great hopes stirred his 
heart … But if today he were still alive, he 
would have witnessed that the physicians of 
Bengal, like so many children, are still blind-
ly     treading along paths according to the 
manner in which they are led by their Euro-
pean   mentors … We are like a lump of clay, 
we have attained the English world of 
knowledge, but are not capable of radiating 
the light of knowledge on our own.”  
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 He lamented of the lack of prominent 
physicians, like Sir Benjamin Brodie and Dr. 
Ashley Cooper, among the Indians. He     
estimated that during the period of            
burgeoning practice by physicians like 
O‘Shaughnessy, Goodeve, Baillie and 
Charles, no other Indians could match them – 
possibly, with the exception of Mahendralal 
Sarkar, Durgacharan Bandyopdhyay and 
Surya Goodeve Chakravarty.  
 After a decade, another periodical, 
Swasthya, argued in 1900 that the power of 
any pestilence increases if people lose their 
confidence and argued it not to be             
inappropriate to think that the severity of the 
plague can be decreased by samkirtana –  
“ … Like the shadow at sunset, faith in     
religion too is slowly beginning to loom over 
educted society. Beyond its pale, in           
uneducated society, among women and 
among people of lower social strata, this faith 
is still strong. As it is firm, they bet good   
results by lying down without food or drink at 
the altar of gods at Tarakeswar … From   
these considerations, it is not inappropriate 
to think that the severity of plague can be  
decreased by samkirtana. The government 
can do whatever it believed fit and proper. 
Let citizens also do whatever they deem prop-
er. If the efforts join hands to yield good, so 
much the better.”  
 Such contrasting unease, probably, 
had some similarities with the anxiety       
between scientism and ecclesiasticism in   
early modern Europe. The advent of western 
education in India created such mixed       
reactions that the second half of the 19th 
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century and the first half of the 20th century 
remained torch-bearers in terms of setting the 
agenda for scientific education in India. 
Hooghly Mohsin College, a site for           
significant academic churnings, had her fair 
share of involvement in these discourses of 
science. While Sir Ronald Ross, famous for 
his research in malaria, found „thy cunning 
seeds/O million murdering Death,‟ and     
became a Nobel laureate in 1906, many of the 
Indian researchers were left lurching - away 
from recognition (Ghosh, 1996). The current 
paper focuses on the contributions of the 
medical practitioners and researchers of this 
institution. However, the context has not been 
left out. 
 
HOOGHLY MOHSIN COLLEGE AND 
THE MEDICAL SCIENCES 
 The current Hooghly Mohsin College 
began its journey on 1st August, 1836 as The 
College of Muhammad Mohsin under the 
direct control of the General Committee of 
Public Instruction. However, the plan to    
introduce European medical science in India 
had already materialized in 1835 through the 
establishment of Calcutta Medical College 
(Zachariah, 1936). But interestingly, despite 
being established as a college for general  
collegiate education, The College of         
Muhammad Mohsin had a physician as its 
first Principal – Dr. Thomas Alexander 
Wise, who had earned himself an M.D. in 
Pathology from the University of Edinburgh 
in 1824 had already started his career as an 
Assistant Surgeon at Hooghly in 1827 (Basu 
2018). 
 Out of curiosity, Dr. Wise engaged 
himself in the study of literature of traditional 
medical sciences of India and published arti-
cles on „The Hindu System of Medicine‟, „The      
Diseases of the Eye‟, „The Cholera‟, „The 
Pathology of the Blood‟ etc. Apart from   
medical articles, his publications included a 
work on history – „The Barah Bhuyas of 
Eastern Bengal.‘ He served as the Principal 
of the college until February, 1939.           
Subsequently, he was appointed as the      
Secretary of the General Committee of Public 
Instruction. After serving as the Principal of 
Jagannath College, Dhaka during the 1840s, 
Dr. Wise returned to England to earn his 

FRCS from the Universities of Edinburgh and 
London (Basu, 2018). This trend of involve-
ment in medical science was reflected among 
quite a few members of alumni of Hooghly 
Mohsin College – who had been successful to 
leave their lasting presence in medical     
practice and research. 
 The Indian Medical Gazette pub-
lished an astonishing piece of information in 
1941 – on the mere mention of Kalazar by                
psychoanalysts, nine out of the ten the re-
spondents would invariably utter Urea 
Stibamine or Bramhachari – unconsciously 
(Roy, 2025). Such was the impact of the   
research carried out by Dr. Upendranath 
Bramhachari.   
 After finishing his schooling from 
Jamalpur Boys‘ School, Upendranath       
graduated in Mathematics and Chemistry 
from Hooghly College in 1893. While his 
father Dr. Neelmani Bramhachari wanted him 
to be a doctor, Upendranath was keener to 
study Chemistry. However, as a compromise, 
he got enrolled at both Presidency College 
and Calcutta Medical College into Chemistry 
and Medical Sciences, respectively. He 
earned his degree in Chemistry in 1894 and 
he got his L.M.S. in 1898. He was awarded 
the Goodeve Medal and McLeod Medal for 
securing the highest marks in medicine and 
surgery respectively during his MB. 
 Initially, he was posted at Dhaka 
Medical School and later was transferred to 
Campbell Medical School. Later, this would 
become the institution to be rechristened as 
Nil Ratan Sarkar Medical College and     
Hospital. In 1903, it was established that 
Kalazar is caused by leishmania donovanii 
and in 1921 he could formulate the drug, 
Urea Stibamine, as an antidote to Kalazar. 
This finding was published in Indian Journal 
of Medical Research in 1922. Initially this 
drug was administered among the plantation 
workers in the tea gardens. The medicine in 
widespread usage for Kalazar was still a   
German formulation. Although the British 
physicians at Calcutta School of Tropical 
Medicine did not pay much attention to      
Dr. Bramhachari‘s research, his drug         
formulation had already been in use in China, 
Greece, France and Italy by that time.   
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 Before his retirement, he established 
‗Bramhachari Research Institute‘ at his     
residence at Cornwallis Street in Calcutta in 
1927. Although he did not get his formulation 
patented, he was quite litigious against      
unscrupulous businessmen using the name of 
his drug in their businesses. However,        
Dr. Bramhachari was quite a magnanimous 
philanthropist. University of Calcutta, Indian 
Science Congress, Physiological Society of 
India, Calcutta Medical College, Calcutta 
Blood Bank have been beneficiaries of his 
munificence. The journal, Science & Culture, 
was principally a borne out of his monetary 
contributions. 
He earned the Coates Medal in 1928 for his 
Ph.D. and subsequently, he received the  
Griffith Award. Although he was shortlisted 
for the Nobel Prize in Medicine in 1929, the 
coveted award remained beyond his stretch. 
He was made a Fellow of Royal College of 
Medicine, London and Royal College of 
Tropical Medicine and Hygiene, London. Dr. 
Brahmachari was knighted in 1935. 
Dr. U. N. Brahmachari can be said to have 

carried forward the legacy of joining      

Campbell Medical School, currently known 

as Nil Ratan Sarkar Medical College and 

Hospital, from Hooghly College from the 

eminent gynaecologist, Dr. Dayalchand 

Shome. Dr. Shome earned his L.M.S. in first 

class in 1864 and completed his M.B. in 1865 

from Calcutta Medical College after studying 

at Hooghly College during 1858-59 (Basu, 

2018). The textbook that he wrote on        

gynaecology garnered wide acclaim. His   

expertise earned him the position of Assistant 

Surgeon to the Viceroy of India. 

 Dr. Sushil Kumar Mukhopadhyay, 

who served for long as the Head of the       

Department of Opthalmology at Calcutta 

Medical College, had been another prominent 

alumnus of Hooghly College (Basu, 2018). 

He passed F.A. Examination from Hooghly 

College in 1905 and earned his L.M.S. from 

Calcutta Medical College in 1910. Later on, 

he obtained F.R.C.S. (University of            

Edinburgh), D.O. (University of Oxford) and 

D.O.M.C. (University of London) due to his 
excellence in ophthalmology.  
 Similarly pioneering was Dr.     
Sambhu Nath De (1895-1985). Born to      
Dasharathi De and Chitreswari Debi, young 
Sambhu Nath faced the early challenge of 
penury. After completing matriculation from 
Garhbati High School with a scholarship and 
help from his uncle, he got admission into 
Hooghly Mohsin College and completed his 
Inter-science with another scholarship. He 
was selected for admission into Calcutta 
Medical College for further studies – from 
where, he completed his MB exam in 1939 
and earned his Diploma in Tropical Medicine 
in 1942. He was appointed as a demonstrator 
in the Department of pathology in the same 
college under Prof. B. P. Trivedi, with whom, 
Sambhu Nath co-authored a few papers.    
Professor Dr. M. N. Dey at Calcutta Medical 
College was expeditious to recognize the zeal 
in young Sambhu Nath. Throughout his   
training in medical sciences at the college, 
Sambhu Nath received encouragement from 
Prof. Dr. Dey.  
 The Second World War had already 
been over and Prof. Dr. Dey had been       
appointed as the Head of the Department of 
Medicine at Calcutta Medical College.      
Following his recommendation, Sambhu 
Nath De started his research under Professor 
C. R. Cameron at the University of London 
on hydrochiphalus. However, he ran into  
difficulties in research as the rats he had been 
using as the subject of research, kept on    
perishing with a lung infection. Prof. Dr. 
Cameron nudged him to pivot to the resultant 
lung infection and not to the disease and 
working on this changed course, Sambhu 
Nath earned his PhD. 
 During his research at University 
College, London, Dr. Sambhu Nath De had 
encountered one research fellow working on 
the cholera bacteria. After returning to India 
in 1949 and joining Nilratan Sircar Medical 
College, Kolkata, Dr. Sambhu Nath De grew 
engrossed with his research on cholera.  
Cholera, being one of the oldest epidemic in 
the world, interest in this disease and some 
headway in its research had already been 
made. Dr. John Snow had pointed out for the 
first time that of cholera being a water born 
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disease. Italian scientist, Filippo Pacini,    
discovered that a bacteria is behind cholera 
infection. A major breakthrough was made by 
Dr. Robert Koch. On January 7, 1884, he 
claimed to have successfully isolated the   
bacillus of cholera in pure culture. Although 
cholera bacteria was discovered in 1884, the 
scientists were still unable to find the antidote 
– Robert Koch was of the belief that it was 
only because of the scientists who were 
working with cholera had not much sample of 
cholera in their own motherland, while India, 
where cholera was widespread, lacked     
practitioners and researchers to delve into this 
question. 
 Following Koch, many believed that 
cholera bacteria produced exotoxins. Dr. De 
refuted this and proved that the toxin          
produced by vibrio choleri is an endotoxin. 
He also      became the first successful       
scientist to make a rabbit-model of cholera – 
which involved ligated intestinal loop in   
rabbits. He could also explain the reason   
behind dehydration during cholera. Dr.   
Sambhu Nath De and Dr. D. N. Chatterjee, 
his colleague published the findings as a   
paper, ‗Enterotoxicity of Culture-filtrate of 
Vibrio Cholerae‘, in Nature in December 
1958. However, his research faced difficulties 
due to the new El Tor biotype of cholera   
bacteria. Beleaguered at the death of Dr. 
Cameron in 1966, Dr. De took retirement 
from Calcutta Medical College in 1973 at the 
age of 58. 
 In 1978, the Nobel Foundation      

invited Dr. De to participate in the 43rd Nobel 

Symposium on Cholera and Related          

Diarrhoeas. Bose Research Institution had 

passed a resolution to appoint him as an 

emeritus scientist in the institution after his 

invitation by the Nobel Foundation. Although 

he had intended to research further on the El 

Tor biotype, he passed away on 15th April, 

1985.  

 Dr. De‘s research on cholera toxin 

had touched upon diverse areas, such as,   

cellular physiology, biochemistry and       

immunology. Nobel Laureate Professor   

Joshua Lederberg had nominated Dr. De for 

the Nobel Prize in Medicine for more than 
once. However, that recognition remained 
elusive.  
 Dr. Bholanath Chakraborty, an 
eminent homeopath, was born in 1925 at 
Chinsurah, He completed his B. Sc from 
Hooghly Mohsin College under University of 
Calcutta in 1946 and completed his DMS  
degree from Calcutta Homeopathic Medical 
College and Hospital in 1950. He also held 
degrees from the Faculty of Homeopathic 
Medicine, London and Coombe Hospital, 
Dublin. Prafulla Chandra Sen, Lata 
Mangeshkar, Suchitra Sen, Supriya Devi etc 
were among his patients. The current year 
marks his birth centenary (Basu, 2018). 
Dr. Bholanath Chakraborty Memorial      
Fundamental Research Laboratory of        
Homeopathy has been established at Indian 
Institute of Engineering Science and       
Technology, Shibpur and is funded by the 
Central Council of Research in Homeopathy 
(CCRH), Ministry of AYUSH, Government 
of India, to investigate and standardize the 
nature of homeopathic substances in terms of 
its composition, molecular structure and 
physical characterization. 
 Hiralal Sinha, who had been the 
Chemical Investigator under the Bengal  
Medical Service, Dr. Satish Charan Mallik, 
the Physician Professor at Calcutta Medical 
College, who was tireless in his service to the 
needy at Somra, Dr. Keshab Chandra  
Chattopadhyay, who got initiated to        
patriotism by Jyotishchandra Ghosh and   
undertook service to the common at 
Baidyabati and Dr. Sadhan Kumar Mitra, 
father to Shyamal Mitra, the singer and     
another illustrious alumnus of Hooghly 
Mohsin College, carried forward the         
institutional legacy of contribution to and 
association with the medical sciences (Basu, 
2018).  
 Apart from them, many of the alumni 
had traversed the interdisciplinary path of 
science – Jogesh Chandra Ray Bidyanidhi 
and Sahay Ram Bose, being foremost among 
them. They are not being mentioned further 
due to paucity of space.   
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considered the local modes of knowledge to 
be disorganized, scattered or formless. But, in 
reality, these different indigenous modes   
acted in parallel to science (Bose, 2006) -   
“.. they sometimes demanded acceptance as 
„science‟, at other times they entered the   
arena commonly demarcated as scientific and 
caused its parameters to change, and other 
times, through the balancing out of these two 
types of knowledge, they forced the           
construction of a hybrid category.”   
While the number of vernacular medical   
journals published in the 19th and early 20th 
century was not a small one, in later years, 
English became the medium through which 
teaching and practice of medicine was       
participated into in Bengal. Not just the     
medium of instruction, but the content of 
medical education was also debated upon. 
Even systems like Ayurveda went through 
changes in this process of knowledge-
formation under the prevalent coloniality and 
the resultant relations of power (Chatterjee, 
1994) – 

“This (Ayurveda) separate system was being 

radically reformulated in an effort to       

modernize it in accordance with the laws of 

western science.”  

 The machinations of power under the 

colonial rule appeared in many forms during 

the 19th and early 20th centuries. In purported 

attempts to modernize, schemes under       

colonialism were often pointed towards    

destruction of indigenous endeavours.       

Science and scientism were often              

appropriated to debase independent modes of 

thought. Bankimchandra had written, ‗The 

science that would have been our slave had it 

been our own, has become our master       

because it is foreign‘ (Chattyopadhyay 1872). 

Bankim, however, probably, would have been 

pleased and optimistic to note the              

contributions of the subsequent alumni of his 

alma mater! 
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 স্মযণ ঱েবিয ঳পে চবড়প৞ থাপও 
঩যনরুদ্ধাপযয ফা঳না। স্মযণবি৞ায ভপধয দম 
঳পঘতনতায দফাধ, তায বনবযপঔ দফাধ঴৞ দদঔা দমপত 
঩াপয ফযবি ঑ ঳ভবষ্টয গ্র঴ণক্ষভতায বফল৞বিপও। মা 
঳ভপ৞য ঳পে ঳পে নতয নবাপফ ধযা দদ৞।  
 ঳ভওার ওীবাপফ এওচন ভানযলপও স্মযণী৞ 
ওপয তয রপঙ, তায ঳ূপত্রই ঩যপযাপনা ঩ত্র঩বত্রওায ভপধয 
ঔয াঁপচ ঩াই ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয উজ্জ্বর 
উ঩বস্থবত। দদড়প঱া ফঙয দ঩বযপ৞ আচ঑ বফববন্ন্ 
঩বত্রওা৞ তাাঁপও বনপ৞ মঔন বফববন্ন্ দরঔা ঩বড়, অনযবূত 
঴৞ ঳ভওার দথপও বঘযওাপর উিযণ খপি দকপঙ তাাঁয।  

―হুকবর ভ঴ব঳ন ওপরপচয প্রািনী‖— 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয এই ঩বযঘ৞ আভাপদয স্মযপণয 
উিযাবধওাযপও দম ফহুরাংপ঱ প্রবাবফত ওপযপঙ, তা 
বনুঃ঳পন্দপ঴ ফরা ঘপর। প্র঳েত, অধযা঩ও ঴বয঳াধন 
ঘপট্টা঩াধযা৞ প্রণীত ―আভযা ফাোরী‖ (এইঘ, ঘযািার্জ্জী 
এণ্ড দওাং বর:, ওবরওাতা, ১৯৫২) ফইবিয ওথা উপেঔ 
ওযা দমপত ঩াপয, দমঔাপন ―অভয ফাোরী‖ ঱ীলজও দ঱ভ 
঩বযপচ্ছপদ ঴াবচ ভ঴ম্মদ ভ঴঳ীন, বদ্বপচন্দ্ররার যা৞, 
ফবঙ্কভঘন্দ্র ঘপট্টা঩াধযাপ৞য ঳পে ভযবেত ঴প৞পঙ 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ঳ংবক্ষি চীফনওথা। ‘১৮৭৫ 
঳াপর চাভার঩যপয বতবন চন্মগ্র঴ণ ওপযন।’—আপরাঘয 
গ্রপন্থয এই তথযবি ঳বফপ঱ল গুরুত্ব঩ূণজ।  

(২) 
 উবন঱ ঱তপওয ঩ত্র঩বত্রওা৞ চনস্বাস্থয 
঳ম্পবওজত প্রঘয য দরঔায দঔাাঁচ ঩া঑৞া মা৞। দরাওব঴পতয 

঳পে অোেীবাপফ চবড়প৞ বঙর ঳াযস্বত প্রওল্প। বফ঱ 

঱তপওয অনযতভ গুরুত্ব঩ূণজ ঩বত্রওা, যাভানন্দ 

঩ত্র঩বত্রওায দ঩জপণ ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী   
ড. দদফা৞ন দঘৌধযযী  

঳঴ওাযী অধযা঩ও, ফাংরা বফবাক, হুকবর ভ঴ব঳ন ওপরচ 
dchaudhuribangla@gmail.com 

ঘপট্টা঩াধযা৞ ঳ম্পাবদত ―প্রফা঳ী‖-দত ―ওারাজ্বয‖ বনপ৞ 

ধাযাফাব঴ও প্রবতপফদন প্রওাব঱ত ঴প৞পঙ। ফপে 

ওারাজ্বপযয প্রপওা঩ ঑ ঳পঘতনতা বফলপ৞ ঩াঠওপদয দৃবষ্ট 

আওলজণ ওযপত দদবঔ আলাঢ় ১৩৩০ ঳ংঔযা৞। ফরা 
঴পচ্ছ—‗দওান দযাপকয উৎ঩বি, ঳ংিাভণ, প্রবৃবত 

঳ম্পপওজ বফজ্ঞাবনও জ্ঞান চবন্মপর, উ঴ায প্রবতপলধও 

উ঩া৞ অফরম্বন ওযা মা৞। ঳ভগ্র ফপেয স্বাস্থয঳বভবতয 

উপে঱য দযাপকয বঘবওৎ঳া, ঑ প্রবতপলধ, দযই-ই। অতএফ, 
আ঱া ওযা মা৞, এই ঳বভবত ওারা-জ্বপযয উৎ঩বি, 
঳ংিাভণ প্রবৃবতয কপফলণা ঳ম্বপি ফবরপফন না, দম, 
বফজ্ঞাপনয এই ওাচিা স্বযাচরাপবয ঩য ওবযপরই 

ঘবরপফ।”১঒঩বনপফব঱ও ওার঩পফজ বফজ্ঞানঘঘজাপও 

স্বপদ঱পপ্রপভয ঳পে মযিবাপফ দমভন দদঔা ঴৞, দ঳ই঳পে 

ভপন যাঔপত ঴পফ অপনওযওভ দঘাযাপস্রাত঑ ফ঴ভান 

বঙর। বফজ্ঞান কপফলণায ঳ূপত্র অথজচনবতও স্বাফরম্বপনয 

প্রবত দৃবষ্ট আওলজণ ওপযবঙপরন প্রপয েঘন্দ্র যা৞। আ঱ীল 

রাব঴ড়ী ―যাচবি উপ঩ন্দ্রনাথ ব্রহ্মঘাযী: ঴াাঁ঳চারু-
঩য াঁবচতন্ত্রয বফড়ম্বনা‖ প্রফপি ঒঩বনপফব঱ও আফপ঴ 

বফজ্ঞানীয ভতাদ঱জকত অফস্থান ঑ স্বীওৃবতয যাচনীবত 

বনপ৞ অ঳াধাযণ আপরাঘনা ওপযপঙন।
২ মাইপ঴াও, এফায 

আব঳ ওারাজ্বপযয ওথা৞।  

 ―ফপে ওারা-জ্বয‖ (―প্রফা঳ী‖, বচযষ্ঠ ১৩৩০) 
দরঔা দথপও চানপত ঩াবয, ১৯২১ ঳াপরয বযপ঩ািজ 
অনযমা৞ী দ঳ ফঙয ঳ভগ্র ফপে ১৫৫২ চন ভাযা 
বকপ৞বঙপরন ওারাজ্বপয বয পক। ফরা ঴পচ্ছ, অন্তত ঩ঞ্চা঱ 

঴াচায ভানযল আিান্ত ঴প৞বঙপরন, এফং প্রাণ 

঴াবযপ৞বঙপরন দ঱ ঴াচায ফযবি। ঳যওাবয বযপ঩াপিজ এই 

঳ংঔযাবি স্ববাফতই ওভ বঙর। এই প্রবতপফদপন ট্রব঩ওযার 
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স্কয র অফ দভবডব঳পনয অধযা঩ও ঑ 
ওারাজ্বপযয কপফলও দনব঩৞াপযয নাভ যপ৞পঙ। 

঳যওাপযয ঑঩য বয঳া না ওপয অবধফা঳ীপদয 
঳঴া৞তা৞ ঘাাঁদা তয পর বঘবওৎ঳ায ফযফস্থা ওযায ওথা 
ফরা ঴প৞পঙ। এই দরঔা৞ আভযা উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয 
উপেঔ ঩াইবন। আ঳াপভ ফযা঩ওবাপফ ওারাজ্বয ঴ত। 

আ঳াভ ঳যওাপযয ফযফস্থা঩না৞ বফপ঱ল বঘবওৎ঳ারপ৞য 
঳ংফাদ প্রওাব঱ত ঴প৞পঙ ―প্রফা঳ী‖য আবশ্বন ১৩২৯ 
঳ংঔযা৞। ‘প্রফা঳ী‖ বফ঱াঔ ১৩৩১ ঳ংঔযা৞ দদবঔ, 
঩েীগ্রাপভয প্রা৞ বতনপ঱া বঘবওৎ঳ওপও ―ওারাজ্বপযয 
বঘবওৎ঳া ঳ম্বপি ব঱ক্ষা দদ঑৞া ঴ই৞াপঙ।’ প্র঳েত, 
১৯২২ ঳াপর ১৮০০০ চন ওারাজ্বয আিান্ত 
঴া঳঩াতাপর ববতজ ঴প৞বঙপরন। শুধয তাই ন৞, ওারাজ্বপয 
ভৃতয য ঴পর঑ তাপও অজ্ঞতাফ঱ত ভযাপরবয৞া৞ ভৃতয য ফপর 
ঘারাপনা ঴ত।  
 ―প্রফা঳ী‖ ঩বত্রওা৞ প্রওাব঱ত ‘বফজ্ঞান-ঘচ্চজা৞ 

বাযতী৞ প্রবতবা‖ প্রফপি বঘবওৎ঳া঱াপে কপফলণায 

প্র঳পে ঳যপ঱াবন দি বরপঔপঙন— ‗বঘবওৎ঳া বফজ্ঞাপন 

বফব঱ষ্ট আবফশ্রৄাপযয ভপধয ঳র  উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয 

ওারাজ্বপযয প্রবতপলধও urea-stibamine আবফশ্রৄাযই 

঳র্ব্জাপ঩ক্ষা উপেঔপমাকয। ৩০ ফৎ঳য ঩ূপর্ব্জ ফাংরা দদ঱ 

঑ আ঳াপভয ফহু অংপ঱ ওারাজ্বয ভড়ও রূপ঩ দদঔা বদত 

এফং এই দযাপক ভৃতয যয ঴ায বঙর ঱তওযা ৯৫। ঳র  
উপ঩ন্দ্রনাথ ওিৃজও urea-stibamine আবফশ্রৄাপযয ঩য 

এই দযাক দভন ওযা ঳঴চ঳াধয ঴৞। আ঳াভ-঳যওায 

ফহুর঩বযভাপণ এই ঒লধ-প্রপ৞াপকয ফযফস্থা ওবয৞া 
আ঳াভ প্রপদ঱পও ওারাজ্বপযয ভড়পওয ঴াত ঴ইপত 

উদ্ধায ওপযন। আ঳াপভয স্বাস্থয বফবাপকয বাযপ্রাি ওিজায 

ভ৞পত বফকত ও৞ ফৎ঳পয আ঳াপভ urea-stibamine 
প্রপ৞াপক ওপ৞ও রক্ষ দরাপওয প্রাণযক্ষা ঴ই৞াপঙ।”৩  

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ভৃতয যয ঩য ―প্রফা঳ী‖ 
঩বত্রওা৞ বনপনাি ঳ংফাদ ভযবেত ঴প৞বঙর --   
   ঳য উপ঩ন্দ্রনাথ ব্রহ্মঘাযী  

঳য উপ঩ন্দ্রনাথ ব্রহ্মঘাযী ঳঴঳া হৃদমপন্ত্রয বি৞া ফি 
঴ই৞া ঩যপরাওকভন ওবয৞াপঙন। ভৃতয যওাপর তাাঁ঴ায 
ফ৞঳ ৭০ ফৎ঳য ঴ই৞াবঙর। বাযতী৞ বঘবওৎ঳ওপদয 
ভপধয ঳য উপ঩ন্দ্রনাপথয স্থান অবত উপচ্চ। বওন্তু এওবি 
বফলপ৞ তাাঁ঴ায স্থান ঳ওপরয উপদ্ধজ। ঳য উপ঩ন্দ্রনাথই 
঳ম্ভফতুঃ প্রথভ বাযতী৞ বঘবওৎ঳ও বমবন এওবি দযাক 
ধবয৞া তা঴ায ভূর ঩মজযন্ত অনয঳িান ওবয৞া দযাপকয 
প্রবতপলধও ঒লধ আবফশ্রৄাপয দযাকবফিায ফি 
ওবয৞াপঙন। ওারাজ্বপযয নযা৞ এওবি ভাযাত্মও ঑ 
ফযা঩ও দযাক ঳য উপ঩ন্দ্রনাপথয ফযবিকত কপফলণায 
পপর প্রা৞ বনম্মযজর ঴ই৞াপঙ। দম কপফলণা ওযা উবঘত 
বঙর কফপন্মজপেয, তা঴া এওাওী বতবনই ঳াধন ওবয৞া 
঳াপরয অচজন ওবয৞াপঙন। ই঴ায ঩ূপর্ব্জ বাযতফপলজ 
ওয ষ্ঠপযাক ঑ ভযাপরবয৞া রই৞া ফহু কপফলণা ঴ই৞াপঙ 
বওন্তু তা঴াপত বাযতফা঳ীয বফপ঱ল বওঙয ওৃবতত্ব নাই। 

বঘবওৎ঳াবফজ্ঞাপন ঳য উপ঩ন্দ্রনাপথয দান অফ঱য এই 
আবফশ্রৄাপযয ভপধযই ঳ীভাফদ্ধ ন৞; বঘবওৎ঳ও  ঑ 
যা঳া৞বনও ব঴঳াপফ঑ বতবন বফ঩যর ঳ম্মান ঑ ভমজযাদায 
অবধওাযী ঴ই৞াবঙপরন। ১৯৩৬ ঳াপর বতবন বাযতী৞ 
বফজ্ঞান-ওংপগ্রপ঳য ঳বা঩বত বনর্ব্জাবঘত ঴ন। ফহু ফৎ঳য 
বতবন ওবরওাতা বফশ্ববফদযারপ৞য ব঳বিপওপিয ঳দ঳য 
এফং পযাওাবি অফ ঳াপ৞ন্স এি দভবডব঳পনয ডীন 
বঙপরন। দযইফায বতবন এব঱৞াবিও দ঳া঳াইবিয ঳বা঩বত 
বনর্ব্জাবঘত ঴ন। বতবন ইবণ্ড৞ান এপ঳াব঳প৞঱ন পয 
ওাবিপব঱ন অপ ঳া৞াপন্সয঑ ঳বা঩বত বঙপরন।

৪
  

(৩) 
বফঔযাত ফযবিয প্র৞াপণয ঩য চীফনওভজ আপরাঘনায দম 
প্রফণতা রবক্ষত ঴৞, তাযই ঳ূপত্র উদৃ্ধত ওযা দমপত 
঩াপয ―মযকান্তয‖ ঩বত্রওায বনপনাি প্রবতপফদনপও-- 
  ঩যপরাপও ডাুঃ ব্রহ্মঘাযী 
 স্বনাভধনয বঘবওৎ঳ও ঑ বঘবওৎ঳াবফজ্ঞানী ঳যায 

ইউ এন ব্রহ্মঘাযী (উপ঩ন্দ্রনাথ ব্রহ্মঘাযী) ভপ঴াদপ৞য 

আওবস্মও ভৃতয য঳ংফাপদ আভযা ভম্মজা঴ত ঴ইরাভ। 
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঩ািাতয বঘবওৎ঳াবফদযা৞ ঩াযদব঱জতা রাব ওবয৞া দম 

ও৞চন বাযতফা঳ী বঘবওৎ঳াপক্ষপত্র অতয রনী৞ ঔযাবতয 

অবধওাযী ঴ই৞াপঙন এফং বফবফধ দভৌবরও আবফশ্রৄায ঑ 

উদ্ভাফপনয দ্বাযা বঘবওৎ঳া-বফজ্ঞাপনয ঩যবষ্ট঳াধন ওবয৞া 
বফশ্ববফঔযাত ঴ই৞াপঙন, ডাুঃ ব্রহ্মঘাযী তাাঁ঴াপদযই 

অনযতভ। ঳যপয঱ ঳র্ব্জাবধওাযী, গুবডব ঘিফিজী, 
দওদাযনাথ দা঳, নীরযতন ঳যওায প্রভযঔ প্রঔযাত 

বঘবওৎ঳ও এপও এপও কত ঴ই৞াপঙন—ডাুঃ ব্রহ্মঘাযী঑ 

আচ দরাওান্তবযত ঴ইপরন। এক্ষপণ আভাপদয বঘবওৎ঳া 
চকপত ডাুঃ বফধানঘন্দ্র যা৞ ভ঴া঱৞ ববন্ন্ বঠও এরূ঩ 

প্রবতবা ঑ প্রবত঩বি঳ম্পন্ন্ বঘবওৎ঳ও ঑ বঘবওৎ঳া 
বফজ্ঞাপন ঩াবণ্ডপতযয অবধওাযী দফাধ ঴৞ আয দও঴ই 

থাবওপরন না। ঳র্ব্জ দক্ষপত্রই বফকত ঱তােীয তয রনা৞ 

ফেপদ঱ ফিজভান ঱তােীপত অপনও ব঩ঙাই৞া ঩বড়৞াপঙ—
বঘবওৎ঳াপক্ষপত্র বদও঩ার দেণীয ঩যরুলপদয দরাওান্তয 

দ঳ই ঳র্ব্জপতাভযঔী ক্ষ৞দ঱াযই এওবি বফব঱ষ্ট বনদ঱জন।  
ওারাজ্বপযয অফযথজ ঒লধ ―ইউবয৞া বষ্টফাভাইন‖ 
আবফশ্রৄাযওরূপ঩ই ডাুঃ ব্রহ্মঘাযী ঳াযা চকপত প্রব঳দ্ধ 

঴ই৞াবঙপরন—শুধয প্রব঳বদ্ধই এপক্ষপত্র ফড় ওথা ন৞, রক্ষ 

রক্ষ নযনাযী তাাঁ঴ায এই আবফশৃ্রৄবতয পপর বনবিত ভৃতয যয 

঴াত ঴ইপত যক্ষা ঩াই৞াপঙন, ই঴াই ঳ানপন্দ ঑ ঳কপর্ব্জ 
স্মযণ ওবযফায দমাকয।  ইন঳যবরন, ঩পরাব঳র, 
঳যারবায঳ন, দ঩বনব঳বরন, বড বড বি, এভ বফ ৬৯৩ 

প্রবৃবত বফশ্ববফশ্রুত ঒লধগুবরয ভপতাই ডাুঃ ব্রহ্মঘাযীয 

এই আবফশ্রৄায঑ ঳াযা চকপতয ফযাবধ-বফধ্বি ভানযলপও 

স্বাস্থয ঑ ঱াবন্তয আশ্বা঳ বদ৞াপঙ—ভৃতয যয বফরুপদ্ধ ঩ৃবথফী 
ফযাব঩৞া চীফপনয দম ঳ংগ্রাভ ঘবর৞াপঙ, তা঴াপত বফ঩ন্ন্ 

঑ অ঱ি ভানযপলয আত্মযক্ষায অে মাাঁ঴াযা আবফশ্রৄায 

ওবয৞া ধনয ঴ই৞াপঙন, ডাুঃ ব্রহ্মঘাযী তাাঁ঴াপদযই এওচন 

এফং বফব঱ষ্ট এওচনই, ওাপচই তাাঁ঴ায ভৃতয যপত আচ 

এওই ঳পে বাযত তথা চকৎ এওচন ঳তযওায ভানফ-
ফিয  ঴াযাইর। 

 ফৃবি঱ ঱া঳পনয আ঑তা৞ বাযতফপলজ আচ 

঩ািাতয বঘবওৎ঳া-঩দ্ধবতই ঳বফপ঱ল প্র঳াযরাব 

ওবয৞াপঙ—দফ঱ীযবাক বঘবওৎ঳া বফদযাথজীই আচ 

বফপদব঱ও বঘবওৎ঳া বফজ্ঞাপন ঩াযদব঱জতা রাব ওপযন 

এফং দ঳ই ব঱ক্ষাই ব঱বক্ষত ডািায বদ৞া বঘবওৎ঳া 
ওযাপনাপও চনকণ঑ অও঩ি প্রদ্ধা৞ অনযপভাদন ওপযন। 

এই ঳যপমাপক বফপদব঱ও বঘবওৎ঳া গ্রন্থ, ঒লধ ঑ 

মন্ত্র঩াবতয এওপঘবি৞া ফযফ঳া দমভন দদপ঱য ফযপও ঳ফপর 

ঘাব঩৞া ফব঳৞াপঙ, দতভবন এ দদপ঱য বনচস্ব আ৞পর্ব্জদী৞ 

বঘবওৎ঳া-঩দ্ধবত঑ মযপকাবঘত প্রপ৞াচপনয ঳পে ঳ংস্কায 

এফং দ঩ালওতায অবাপফ িভ঱ুঃ ক্ষী৞ভান ঴ইপত 

ঘবর৞াপঙ।  বফপদব঱ও বঘবওৎ঳া-বফদযায মতিা অং঱ 

঳ার্ব্জপবৌভ, তা঴া ঳েদ্ধবাপফ গ্র঴ণ ঑ স্বীওাপয দওানই 

ফাধা নাই, এওথা ফরাই ফাহুরয—বওন্তু এপদ঱ী৞ 

বঘবওৎ঳া-বফদযায দমিয ওয  অং঱ গ্র঴ণী৞ ফা স্বীওামজয, 
তা঴ায ঳পে ঔা঩ ঔা঑৞াই৞াই তা঴া ওযা উবঘত বঙর, 
তা঴া ঴ইপর বাযপতয এওবি বনচস্ব বঘবওৎ঳া঩দ্ধবত 

অবত ঳঴পচই কবড়৞া উবঠত—দ঳ই ঩পথ গ্রন্থাবদ যঘনা, 
঒লধ ঑ মন্ত্র঩াবত বনম্মজাণ, বফজ্ঞাবনও ফীক্ষণাকায ঑ 

উৎ঩াদনাকায ইতযাবদ঑ ঳য঳াধয ঴ইত এফং বঘবওৎ঳ায 

চনয বাযতপও এভন ঩পদ ঩পদ বফপদ঱ী বফজ্ঞান ঑ 

বফপদব঱ও ফযফ঳াপ৞য দয৞াপয ভাথা দ঴াঁি ওবয৞া঑ 

থাবওপত ঴ইত না। বাযতফা঳ীয অতয রনী৞ আবফশ্রৄযণী 
প্রবতবা঑ ঩ািাতয পাযভাপওাব঩৞ায এফং বফববন্ন্ দ঩পিে 

দা঑৞াইপ৞য দদৌযাপত্ময বনবিষ্ট ঴ই৞া তা঴ায আত্মস্বাতন্ত্রয 
঴াযাইত না। দযুঃপঔয বফল৞ আভাপদয ঩যাধীনতাচবনত 

঩যানযওযণই আভাপদয ঳ওর দযবজাপকযয ভূর—তাই 

঩ািাতয বঘবওৎ঳া বফজ্ঞানপও আভযা শুধয গ্রব঴তারূপ঩  
গ্র঴ণই ওবয৞াবঙ, দাতারূপ঩ তা঴ায ঳ম্পদ ফৃবদ্ধ ওবযপত 

঩াবয নাই।  

 এই দযবজাপকযয ভপধয঑ মাাঁ঴াপদয প্রবতবা দওান 

না দওান বফব঱ষ্ট আবফশৃ্রৄবতয ঩পথ প্রফাব঴ত ঴ই৞া ঳াযা 
চকপতয ওরযাণ ওবয৞াপঙ তাাঁ঴াযা ফািবফওই নভ঳য। 
তাাঁ঴াযা আবচওায বদপন দমভন উজ্জ্বর আত্ম-স্বাতপন্ত্রযয 
উদা঴যণস্থররূপ঩ বাযতী৞ ভনীলায দক্ষপত্র স্মযণী৞ 

঴ই৞াপঙন, দতভবন আকাভী বদপন মঔন বঘবওৎ঳াবফদযা ঑ 
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঩ত্র঩বত্রওায দ঩জপণ ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী  



ফযফ঳াপ৞য ঳র্ব্জােীন স্বাচাতযওযণ ঴ইপফ, দ঳বদন঑ 
তাাঁ঴াযা ঩যপযাফিজী দনতারূপ঩ই ফযণী৞ ঴ইপফন। ডাুঃ 
ব্রহ্মঘাযীয দান দ঳বদন আপযা দকৌযপফয ঳পে ওীবিজত 
঴ইপফ। বওন্তু দওফরভাত্র আবফশ্রৄাযওরূপ঩ই ডাুঃ 
ব্রহ্মঘাযীয ঳াভবগ্রও ঩বযঘ৞ ঳ীভাফদ্ধ বঙর না—বতবন 
বঘবওৎ঳ও এফং বঘবওৎ঳া-বফদযা ব঱ক্ষওরূপ঩঑ 
অবফ঳ম্বাদী দেষ্ঠতায অবধওাযী বঙপরন। বফববন্ন্ ঳ভপ৞ 
বতবন ওযাপম্বর ঴া঳঩াতার, ওাযভাইপওর দভবডওযার 
ওপরচ ঑ ওবরওাতা দভবডওযার ওপরপচয ঳পে 
঳ংমযি বঙপরন—চাতী৞ এফং আন্তর্জ্জাবতও বফববন্ন্ 
বঘবওৎ঳া-বফজ্ঞান ঳ম্পওজী৞ প্রবতষ্ঠাপনয ঳বয অথফা 
দনতারূপ঩঑ তাাঁ঴ায নাভ ঳র্ব্জত্র বফবদত বঙর। 

বঘবওৎ঳াবফদযা ঳ংিান্ত ওতওগুবর ঳র্ব্জচনস্বীওৃত 
঩যিও ঑ প্রফপিয যঘব৞তা এফং ওবরওাতা 
বফশ্ববফদযারপ৞য এওচন দপপরা ব঴঳াপফ঑ তাাঁ঴ায ঳যনাভ 
বঙর। তাাঁ঴ায এই ফহুভযপঔ ফযাি ওম্মজী-চীফন঑ তাাঁ঴ায 
বফজ্ঞাবনও চীফপনয দঘপ৞ ওভ দকৌযফাত্মও ন৞। ঳যপঔয 
বফল৞ দম, প্রবতবায এই বফব঱ষ্টয ঑ ফহুভযবঔতায দমাকয 
঳ভাদয঑ বতবন ঩াই৞াপঙন। এওাধাপয প্রবূত অথজ এফং 
প্রঘয য ঳ম্মান বতবন অর্জ্জন ওবয৞া বক৞াপঙন। ১৯৩০ 
঳াপরয বফজ্ঞান ওংপগ্রপ঳ দদ঱ফা঳ী তাাঁ঴াপও বঘবওৎ঳া-
বফজ্ঞান ঱াঔায ঳বা঩বত ভপনানীত ওবয৞া ঳ম্মানীত 
ওপযন, ঳যওাযী ঳ম্মাননা঑ তাাঁ঴ায রাব ঴ই৞াবঙর। 

৭০ ফৎ঳পয আব঳৞া এই ফহু ওম্মজাবিত চীফপনয 
অফ঳ান ঴ইর—ই঴াপও দও঴ই অওারভৃতয য ফবরপফন না, 
বওন্তু দম স্থান বতবন ঱ূনয ওবয৞া বক৞াপঙন তা঴া ঳঴঳া 
঩ূণজ ঴ইপফ না, তাাঁ঴ায ভৃতয যয দফদনা তাই ঳াযা 
দদ঱পওই ফযবথত ওবয৞াপঙ। আভযা তাাঁ঴ায দ঱াও঳ন্তি 
঩ত্নী ঑ ঩যত্রদ্ব৞পও আন্তবযও ঳ভপফদনা চানাইপতবঙ।

৫ 
 চাতী৞তাফাদী বদবনও ―মযকান্তয‖-এয 

঩া঱া঩াব঱ অবফবি ওবভউবনি ঩াবিজয বদবনও ঩বত্রওা 
―স্বাধীনতা‖-৞―঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ভৃতয য‖ ঳ংফাদ 

প্রওাব঱ত ঴প৞বঙর ১৯৪৬ ঳াপরয ৭ দপব্রু৞াবয।
৬  

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ভৃতয যয ঔফয ভযবেত ঴প৞বঙর 
দওাঘবফ঴ায দিি দপ্র঳ দথপও প্রওাব঱ত ―দওাঘবফ঴ায 
দ঩জণ‖ ঩বত্রওাপত঑— 
 ঩যপরাপও ঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী--  
 ওবরওাতায বফঔযাত বঘবওৎ঳ও ডািায ঳যায 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযী কত ৬ই দপব্রু৞াযী ঩যপরাও 
কভন ওবয৞াপঙন। ডািায ব্রহ্মঘাযী দম দওফর এওচন 
বফঔযাত বঘবওৎ঳ও বঘবওৎ঳ও বঙপরন তা঴া নপ঴, বতবন 
এওচন বফশ্ববফশ্রুত বফজ্ঞানী঑ বঙপরন। বতবন 
ওারাজ্বপযয ভপ঴ৌলধ ‗ইউবয৞া বষ্টফাভাইন‘ আবফশ্রৄায 
ওবয৞াবঙপরন। ফহু বফজ্ঞান-঩বযলপদয ঳ব঴ত তাাঁ঴ায 
দমাক বঙর ; বতবন বফববন্ন্ ঳ভপ৞ বফজ্ঞান ওংপগ্র঳ ঑ 
ফেী৞ য৞ার এব঳৞ািীও দ঳া঳াইবিয ঳বা঩বত বঙপরন। 

বতবন এওবদপও ডািাযী ঱াপে এম -বড এফং 
অ঩যবদপও বফজ্ঞাপন ব঩-এইচ -বড উ঩াবধ রাব 
ওবয৞াবঙপরন। তাাঁ঴ায ভৃতয যপত বঘবওৎ঳া ঑ 
বফজ্ঞানচকপতয অ঩ূযণী৞ ক্ষবত ঴ইর।

৭ 
 তথয ব঴প঳পফ উপেঔ ওযা দমপত ঩াপয, ১৯৩৯ 

঳াপর বতবন ইবি৞ান অযাপ঳াব঳প৞঱ন পয বদ 

ওারবিপব঱ন অপ ঳াপ৞ন্স প্রদি ―দওাঘবফ঴ায 

প্রপপ঳যব঱঩ স্বণজ঩দও‖ রাব ওপযবঙপরন।  

(৪) 
 ঱যাভর ঘিফতজী তাাঁয ―উপ঩বক্ষত বঘবওৎ঳ও-
কপফলও উপ঩ন্দ্রনাথ ব্রহ্মঘাযী‖ (অক্ষয ঩াফবরপও঱ানস , 
২০২৪) ফইপত ―Science and Culture‖ ঩বত্রওায ৯ 

ভাঘজ ১৯৪৬ ঳ংঔযা৞ প্রওাব঱ত েদ্ধা-বনফিবি অন্তবয জি 

ওপযপঙন। উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ফই, কপফলণা঩ত্র ঑ 

বনফজাবঘত ফিৃতায ওারানযিবভও বফফযপণয ঩া঱া঩াব঱ 

এই গ্রপন্থ উপঠ এপ঳পঙ ―Nature‖, ―Indian Journal 
of History of Science‖, ―Lancet‖ প্রবৃবত ঩বত্রওা৞ 

ভযবেত ঳ংফাপদয প্রা঳বেও অং঱বফপ঱ল। ‘আনন্দফাচায 

঩বত্রওা‖, ―঱তববলা‖ ঳঴ বফববন্ন্ ফাংরা ঩বত্রওা৞ 

উপ঩ন্দ্রনাপথয ভূরযা৞ন কৃ঴ীত ঴প৞পঙ এই চীফনীগ্রপন্থ।  
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 ঩বযপ঱পল ফরপত ঩াবয, ঳াম্প্রবতও ঳ভপ৞ 

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয চন্ম঳াধজ঱তফলজ উ঩রপক্ষ দফ঱ 

ওপ৞ওবি দরঔা প্রওাব঱ত ঴প৞পঙ ―আনন্দফাচায 

঩বত্রওা‖৞। মায ভপধয উপেঔপমাকয ঴র-- ওৃষ্ণা যাপ৞য 
―঳াপ঴ফযা প্রথপভ গুরুত্ব দদনবন তাাঁয ঑লযধপও‖ ঱ীলজও 

বনফি।
৮ উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয চীফপনয গুরুত্ব঩ূণজ 

খিনাগুবরয ঩া঱া঩াব঱ দরঔও তয পর ধপযপঙন তাাঁয উদায 

ভপনাবাপফয ওথা। বফজ্ঞান ঩বত্রওা ―঳াপ৞ন্স ঑ ওারঘায‖-
এয ভূর ঩ৃষ্ঠপ঩ালও বঙপরন বতবন। ১৮৭৩ ঳াপরয ১৯ 

বডপ঳ম্বয তাবযঔপও ভানয ওপয উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয 

চন্ম঳াধজ঱তফলজ ঩ারন ওযা ঴প৞পঙ এওথা আভযা 
঳ওপরই চাবন। মবদ঑ আভযা ববন্ন্ ভত দ঩ালণ ওবয। 

ওপরপচয দযওডজফযপও তাাঁয চন্ম঳ার ১৮৭৫। মাইপ঴াও, 
দয ঳াপ৞ন্স অযাপ঳াব঳প৞঱ন অফ দফের ঑ নীরযতন 

঳যওায দভবডওযার ওপরচ ওতৃজ঩পক্ষয ‘঳াধজ঱তফপলজ‖ 

উপ঩ন্দ্রনাথ স্মযণ-উপদযাপকয ওথা চানপত ঩াবয ১৬ 

বডপ঳ম্বয ২০২৩ তাবযপঔয ―আনন্দফাচায ঩বত্রওা‖ 
দথপও। ১২ বডপ঳ম্বয ২০১৯ ঳াপর বফন৞ বফশ্বা঳ 
―আনন্দফাচায ঩বত্রওা‖-৞ এওবি বঘবঠ দরপঔন ―ওারাজ্বয 

বনভূজর প্রওল্প‖ (১০ বডপ঳ম্বয) প্রবতপফদপন উপ঩ন্দ্রনাথ 

ব্রহ্মঘাযীয অনয঩বস্থবত রক্ষ ওপয। দ঳ই঳ূপত্র ঩ত্রপরঔও 

উপেঔ ওপযপঙন উপ঩ন্দ্রনাপথয ইউবয৞া বিফাভাইন 

আবফশ্রৄায, ব্রহ্মঘাযী বয঳াঘজ ইন্সবিবিউি স্থা঩ন, দনাপফর 

঩যযস্কাপয নাভ প্রিাফ, নাইি উ঩াবধ প্রাবি প্রবৃবত বফল৞। 

আয এবাপফই স্মযণ-বফস্মযপণয ভধয বদপ৞ নতয নবাপফ 

প্রা঳বেও ঴প৞ উঠপঙন হুকবর ভ঴ব঳ন ওপরপচয প্রািনী 
঳যায উপ঩ন্দ্রনাথ ব্রহ্মঘাযী। ঳ংফাদ দথপও ওাপফয 
উিযপণয এই ঩থিয ওয  আবফশ্রৄায ওযপত দঘপ৞ই 

আক্ষবযও-আ৞নায ভযপঔাভযবঔ ঴প৞বঙ আভযা, এফায আত্ম
-আবিষ্কারেে ঩ারা’ 
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঳াযাং঱: উপ঩ন্দ্রনাথ ব্রহ্মঘাযী বঙপরন এও বফব঱ষ্ট 

ফাগাবর বঘবওৎ঳াবফজ্ঞানী ঑ কপফলও, বমবন বাযতী৞ 

বঘবওৎ঳া বফজ্ঞাপন এও নতয ন বদকপন্তয ঳ূঘনা ওপযন। 

তাাঁয ঳ফপঘপ৞ গুরুত্ব঩ূণজ আবফশ্রৄায বঙর ইউবয৞া 
বিফাবভন—এওবি যা঳া৞বনও দমৌক মা ওারাজ্বয দযাপকয 

প্রবতপলধও ব঴প঳পফ ফযফহৃত ঴৞। উবন঱ ঱তপওয শুরুয 

বদপও বাযতফপলজ ওারাজ্বয এও প্রাণখাতী ভ঴াভাযী রূপ঩ 

ঙবড়প৞ ঩পড়বঙর। এই ঩বযবস্থবতপত ব্রহ্মঘাযীয কপফলণায 

পরাপর বঙর মযকান্তওাযী। ইউবয৞া বিফাবভন ফযফ঴াপয 

রক্ষ রক্ষ ভানযপলয প্রাণ যক্ষা ঳ম্ভফ ঴৞ এফং বঘবওৎ঳া 
বফজ্ঞাপন এওবি নতয ন দৃষ্টান্ত স্থাব঩ত ঴৞। এই আবফশ্রৄায 

শুধয বাযপত ন৞, আন্তচজাবতও ঩বয঳পয঑ উচ্চ প্র঱ং঳া 
রাব ওপয এফং ঒঩বনপফব঱ও বাযপতয বফজ্ঞাবনও 

অফদানপও বফশ্বদযফাপয তয পর ধপয।  এই প্রফপি 

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ইউবয৞া বিফাবভন আবফশ্রৄাপযয 

দপ্রক্ষা঩ি, তায বফজ্ঞাবনও গুরুত্ব এফং ঩যফতজী ঳ভপ৞ 

বঘবওৎ঳াপক্ষপত্র এয প্রবাফ বনপ৞ আপরাঘনা ওযা ঴প৞পঙ। 

 

বূবভওা 
 বাযতী৞ বঘবওৎ঳াবফজ্ঞাপনয ইবত঴াপ঳ 

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয নাভ স্বণজাক্ষপয দরঔা থাওপফ। বতবন  

উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ইউবয৞া বিফাবভন: ঒঩বনপফব঱ও বাযপত 

বঘবওৎ঳া বফজ্ঞাপনয এও মযকান্তওাযী উদ্ভাফন    

*ড. অতনয ঳া঴া1 এফং ড. ব঩৞ারী দখাল2  
1঳঴ওাযী অধযা঩ও 

িাতপওািয ঱াযীযবফদযা বফবাক, হুকবর ভ঴ব঳ন ওপরচ 
2঳঴পমাকী অধযা঩ও 

য঳া৞ন বফবাক, নফগ্রাভ ঴ীযারার ঩র ওপরচ 

*দমাকাপমাকওাযী দরঔপওয email:  
atanu.physiol@gmail.com dchaudhuribangla@gmail.com 

বঙপরন এওচন অ঳াধাযণ ফাগাবর বঘবওৎ঳ও, বফজ্ঞানী ঑ 

কপফলও, বমবন দওফর বাযতফলজ ন৞, ঳ভগ্র বফশ্বচযপড় 

বঘবওৎ঳াবফজ্ঞাপন গুরুত্ব঩ূণজ অফদান দযপঔপঙন। তাাঁয 
঳ফপঘপ৞ উপেঔপমাকয আবফশ্রৄায ঴পরা "ইউবয৞া 
বিফাবভন"—এওবি যা঳া৞বনও দমৌক মা ওারাজ্বয 
(visceral leishmaniasis) বঘবওৎ঳া৞ ফযফহৃত 
঴পতা। এই প্রফপি উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয আবফশ্রৄায, 
বফপ঱লত ইউবয৞া বিফাবভপনয উদ্ভাফন এফং  
দভবডপওর ঳াপ৞পন্স তায প্রবাফ আপরাঘনা ওযা ঴পফ।  
 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযী: ঳ংবক্ষি চীফনী 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযী চন্মগ্র঴ণ ওপযন ১৮৭৩ ঳াপরয 
১৯দ঱ বডপ঳ম্বয, ঳যওাবয নবথ ব঴঳াপফ ১৮৭৫ ঳াপরয 
৭ই চযন বফ঴াপযয চাভার঩যপয, ভতান্তপয ঩ূফজস্থরী। তাাঁয 
ব঩তা ডা. নীরভবণ ব্রহ্মঘাযী বঙপরন চাভার঩যপয ইি 
ইবি৞ান দযর঑প৞য এওচন বঘবওৎ঳ও এফং তাাঁয 
ভাতা বঙপরন শ্রীভবত দ঳ৌযব ঳যন্দযী দদফী [1]।   
ব঱঱পফ উপ঩ন্দ্রনাথ তাাঁয স্কয র ব঱ক্ষা ঳ম্পন্ন্ ওপযন 
ইিানজ দযর঑প৞ ফপ৞চ ঴াই স্কয পর। এয঩য বতবন 
ফতজভাপন হুকবর ভ঴ব঳ন ওপরচ ববতজ ঴ন এফং ১৮৯৩ 
঳াপর কবণত ঑ য঳া৞পন অনা঳জ঳঴ বফ.এ বডবগ্র রাব 
ওপযন। ঩পযয ফঙয, বতবন ওরওাতায দপ্রব঳পডবন্স 
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ওপরচ দথপও য঳া৞পন এভ.এ বডবগ্র অচজন ওপযন। 
এয঩য বতবন ওরওাতা দভবডওযার ওপরপচ ববতজ ঴প৞ 
১৮৯৯ ঳াপর বঘবওৎ঳া ঑ ঳াচজাবযপত রাইপ঳বন্সপ৞ি 
বডবগ্র এফং ১৯০০ ঳াপর ডািাবয বডবগ্র রাব ওপযন। 
১৯০২ ঳াপর বতবন ডািাবয ঱াপে এভবড বডবগ্র এফং 
১৯০৪ ঳াপর ওরওাতা বফশ্ববফদযার৞ দথপও 
঱াযীযবফদযা৞ ব঩এইঘ.বড বডবগ্র অচজন ওপযন। 
বঘবওৎ঳া঱াপে ঩ড়াপ঱ানা দ঱ল ওযায ঩য বতবন ১৯০১ 
দথপও ১৯০৫ ঳ার ঩মজন্ত ঢাওা দভবডওযার স্কয পর 
঱াযীযবফদযা ঑ ভযাপিবয৞া দভবডওায ব঱ক্ষও ব঴প঳পফ 
বনমযি ঴ন। এয঩য ডা. ব্রহ্মঘাযী ওযাম্পপফর 
দভবডওযার স্কয পর (ফতজভাপন নীরযতন ঳যওায 
দভবডওযার ওপরচ) দমাক দদন এফং ১৯২৭ ঳াপর 
ওরওাতা দভবডওযার ওপরচ দথপও অফ঳য গ্র঴ণ 
ওপযন। অফ঳য দন঑৞ায ঩য বতবন ওাযভাইপওর 
দভবডওযার ওপরচ, ওরওাতা৞ ট্রব঩ওযার বডবচচ 
বফবাপকয অধযা঩ও ব঴প঳পফ দমাক দদন। 
 
ওারাজ্বয: এও প্রাণ ঳ং঱৞ওাযী ফযাবধ 
 উবন঱ ঱তপওয দ঱ল বদপও এফং বফ঱ 
঱তপওয শুরুপত বাযতফপলজ ওারাজ্বয ফা visceral 
leishmaniasis এও ভযণফযাবধ ব঴প঳পফ ঙবড়প৞ 
঩পড়বঙর। ওারাজ্বপযয প্রপওা঩ বঙর বফপ঱লত বফ঴ায ঑ 
ফাংরায গ্রাভাঞ্চপর। এই দযাপকয ওাযপণ ওপ৞ও ঴াচায 
দরাপওয ভৃতয য ঴৞। এবি এওবি ঩যচীফীখবিত দযাক মা 
Leishmania donovani নাভও দপ্রাপিাপচা৞া দ্বাযা 
঴৞ এফং ফাবরয ভাবঙ (sandfly) এয ভাধযপভ ঙড়া৞। 

দ঳ই঳ভ৞ বাযতফপলজয অথজচনবতও অফস্থা ঑ বঘবওৎ঳া 
঩বযওাঠাপভা ঔযফই দযফজর বঙর।  পপর তৎওারীন ঳ভপ৞ 
এই দযাপকয ওামজওয দওাপনা প্রবতওায বঙর না। 
ইউপযা঩ী৞ ঑ বব্রবি঱ বঘবওৎ঳ওযা অপনওফায দঘষ্টা 
ওপয঑ ওামজওয ঑লযধ আবফশ্রৄায ওযপত ফযথজ 
঴প৞বঙপরন। বঠও দ঳ই ঳ভপ৞ই উপ঩ন্দ্রনাথ ব্রহ্মঘাযী 
ইবত঴া঳ কপড় তয রপরন। 

ওারাজ্বয: এও প্রাণ ঳ং঱৞ওাযী ফযাবধ 
 উবন঱ ঱তপওয দ঱ল বদপও এফং বফ঱ 
঱তপওয শুরুপত বাযতফপলজ ওারাজ্বয ফা visceral 
leishmaniasis এও ভযণফযাবধ ব঴প঳পফ ঙবড়প৞ 
঩পড়বঙর। ওারাজ্বপযয প্রপওা঩ বঙর বফপ঱লত বফ঴ায ঑ 
ফাংরায গ্রাভাঞ্চপর। এই দযাপকয ওাযপণ ওপ৞ও ঴াচায 
দরাপওয ভৃতয য ঴৞। এবি এওবি ঩যচীফীখবিত দযাক মা 
Leishmania donovani নাভও দপ্রাপিাপচা৞া দ্বাযা 
঴৞ এফং ফাবরয ভাবঙ (sandfly) এয ভাধযপভ ঙড়া৞। 

দ঳ই঳ভ৞ বাযতফপলজয অথজচনবতও অফস্থা ঑ বঘবওৎ঳া 
঩বযওাঠাপভা ঔযফই দযফজর বঙর।  পপর তৎওারীন ঳ভপ৞ 
এই দযাপকয ওামজওয দওাপনা প্রবতওায বঙর না। 
ইউপযা঩ী৞ ঑ বব্রবি঱ বঘবওৎ঳ওযা অপনওফায দঘষ্টা 
ওপয঑ ওামজওয ঑লযধ আবফশ্রৄায ওযপত ফযথজ 
঴প৞বঙপরন। বঠও দ঳ই ঳ভপ৞ই উপ঩ন্দ্রনাথ ব্রহ্মঘাযী 
ইবত঴া঳ কপড় তয রপরন। 

ইউবয৞া বিফাবভন এয যা঳া৞বনও কঠন 
 
য঳া৞পনয দৃবষ্টপত ইউবয৞া বিফাবভন 
ইউবয৞া বিফাবভন ঴র অকজাবনও অযাবেভবন দমৌক, মা 
বিফাবভন দেবণয অধীপন ঩পড়। এই দমৌপক অযাবেভবন 
(Sb) ধাতয  এওবি ভূর উ঩াদান ব঴প঳পফ ওাচ ওপয এফং 
এবি ইউবয৞া ভবরবওউপরয ঳পে মযি ঴প৞ অণযচীফ 

ধ্বং঳ ওপয। অযাবেভবনয দযই ধযপণয চাযও ঳ংঔযা 
আপঙ, +5 এফং +3। অণযচীপফয দওাপল অযাবেভবনয 

চাযণ ঳ংঔযায ঩বযফতজন ঴৞ এফং এই ঩বযফতজন 

অণযচীপফয দদ঴পওালপও ধ্বং঳ ওযায দক্ষপত্র ঔযফ 
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গুরুত্ব঩ূণজ বূবভওা দন৞। উ঩মযি যা঳া৞বনও ঩দ্ধবতয 

঳া঴াপময এভন এওবি দভবডব঳নার গুণ ঳ম্পন্ন্ বচফ-দমৌক 

঳ংপশ্রৃল ওযায দক্ষপত্র তাাঁয কবীয জ্ঞাপনয ঩বযঘ৞ ঩া঑৞া 
মা৞।   

 
দভবডপওর ঳াপ৞পন্স এয প্রবাফ 
ওারাজ্বয বন৞ন্ত্রপণ মযকান্তওাযী অফদান: 
ইউবয৞া বিফাবভপনয আবফশ্রৄাপযয পপর ওারাজ্বয 
ফযাবধয বঘবওৎ঳া ওযা ঳ম্ভফ ওযা ঴৞। ১৯২০-এয 
দ঱পও বাযতফপলজ দম বফ঱ার ঳ংঔযও ভানযপলয প্রাণ঴াবন 
খিবঙর, তা অপনওিাই দযাধ ঴৞ এই ঑লযধ ফযফ঴াপযয 
ভাধযপভ [3, 4]।  
স্ববনবজয কপফলণায দৃষ্টান্ত:  
ব্রহ্মঘাযী বনপচয ঩যীক্ষাকাপযই এই ঑লযধ উদ্ভাফন 
ওপযবঙপরন, দওাপনা বফপদব঱ ঳া঴াময ফা ফড় 
কপফলণাকায ঙাড়াই। বতবন প্রভাণ ওপযবঙপরন দম 
স্ববনবজয কপফলণা ওপয঑ আন্তচজাবতও ভাপনয আবফশ্রৄায 
঳ম্ভফ। এই ঳ওর কপফলণা অপনও দক্ষপত্র কপফলওপদয 
উদ্বযদ্ধ ওপয।   

বাযতী৞ বফজ্ঞানীপদয চনয দপ্রযণা: 
উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ওাচ ববফলযপতয ফহু বাযতী৞ 
বফজ্ঞানী ঑ কপফলওপও উদ্বযদ্ধ ওপযপঙ। তাাঁয উদ্ভাফনী 
঱বি এফং বফজ্ঞানভনস্কতা এওাবধও প্রচপন্ময 
বঘবওৎ঳াবফজ্ঞানী ঑ কপফলওপদয চনয ঩থপ্রদ঱জও 
ব঴প঳পফ ওাচ ওপযপঙ।  
পাভজাপওারবচয দক্ষপত্র নতয ন বদকন্ত: 
তাাঁয কপফলণা প্রভাণ ওপযবঙর দম অযাবেভবন-বববিও 

দমৌক চীফাণযনা঱ও ব঴প঳পফ ওামজওয ঴পত ঩াপয, মা 
঩যফতজীপত আয঑ কপফলণায বববি স্থা঩ন ওপযবঙর।  

আন্তচজাবতও স্বীওৃবত ঑ ঳ম্মান 
 উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয এই অ঳াভানয 
অফদাপনয চনয বতবন বাযত ঳যওাপযয ঩ক্ষ দথপও নাইি 

উ঩াবধ (Sir) রাব ওপযন ১৯৩৪ ঳াপর। এঙাড়া, বতবন 

দনাপফর ঩যযস্কাপযয চনয ভপনানীত ঴ন, মবদ঑ দ঱ল 

঩মজন্ত ঩যযস্কায বতবন ঩ানবন। তপফ তাাঁয ওাচ 

আন্তচজাবতওবাপফ স্বীওৃত এফং প্র঱ংব঳ত ঴৞ [5]।  
 

ফতজভান দপ্রক্ষা঩পি প্রা঳বেওতা 
 আচপওয বদপন মবদ঑ ইউবয৞া বিফাবভন 
ফযফহৃত ঴৞ না এফং আয঑ আধযবনও ঑লযধ ফযফ঴ায 
ওযা ঴৞, তপফ বঘবওৎ঳াবফজ্ঞাপনয ইবত঴াপ঳ এবি 
এওবি ভাইরপরও। উন্ন্৞ন঱ীর দদপ঱ ঳ংিাভও 
দযাপকয বফরুপদ্ধ স্থানী৞ বঘবওৎ঳াবফজ্ঞানীপদয কপফলণায 
গুরুত্ব আচ঑ অ঩বয঳ীভ, আয ব্রহ্মঘাযীয চীফন তাযই 
প্রওৃষ্ট উদা঴যণ [6]।  
 
উ঩঳ং঴ায 
 উপ঩ন্দ্রনাথ ব্রহ্মঘাযী শুধয এওচন বঘবওৎ঳ও 

ফা কপফলওই বঙপরন না, বতবন বঙপরন ভানফতায দ঳ফা৞ 

বনপফবদত এও ভ঴ান বফজ্ঞানী। ইউবয৞া বিফাবভন 

আবফশ্রৄাপযয ভাধযপভ বতবন রাপঔা ভানযপলয প্রাণ 

ফাাঁবঘপ৞পঙন এফং বঘবওৎ঳াবফজ্ঞাপন এও নতয ন অধযাপ৞য 

঳ূঘনা ওপযপঙন। বাযতী৞ বফজ্ঞান ঑ বঘবওৎ঳াপক্ষপত্র তাাঁয 

অফদান বঘযস্মযণী৞। তাাঁয চীফন ঑ ওাচ আচ঑ 

আভাপদয অনযপপ্রযণায উৎ঳ এফং তাাঁয ভপতা 
বফজ্ঞানীপদয ওাচ অনয঳যণ ওপযই আকাভী বদপন আয঑ 

স্বাস্থযফান ঑ বফজ্ঞানভনস্ক ঳ভাচ কঠপনয স্বপ্ন দদঔা মা৞।  
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Abstract: Improved health care is an im-
portant aspect of a prospering country. In this 
relation we are reminded of U.N.Brahmacari, 
hailed from West Bengal, India who was 
nominated several times for Nobel Prize in 
physiology or medicine. He contributed a lot 
in medical field. India from ancient times was 
gifted with brilliant scholars who contributed    
largely to health-care. Ayurveda among other 
system of medicine has a great impact in  

public health sector. Dhanvantarῑ the        
physician of the gods according to Hindu  
mythology is considered as the father of 
Ᾱyurveda.  Ᾱcārya Caraka, a well-known 
physician, is credited to have revised the  
original Agniveśa Saṃhitā, that later came to 
be known as Caraka Saṃhitā - a magnum 
opus of Ᾱyurveda śāstra. Caraka opined that 
disease results due to imbalance in three 
dosās (vāta, pitta, kapha) and that can be   

restored through medicine. Caraka Saṃhitā 
offers more than medicinal knowledge—it 
maps a philosophy of life, rooted in balance, 
observation, and the rhythms of nature. It not 
only enriches our understanding of traditional 
healing but also offers timeless guidance for 
shaping a more balanced, patient-centred, and 
sustainable model of health in the modern 
world. This paper aims to highlight the     
relevance of Caraka Saṃhitā in public health 
sector in modern days and how it can lead to 
well-being at large.  
 In today‘s critical scenario where 
illness is rampant in every family and       
economic inflation gaining force, Caraka 
Saṃhitā and its invaluable messages and sim-
ple techniques can usher a new horizon   
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Introduction:  

 While discussing about public health 
and well-being, contribution of U.N.       
Brahmachari can never be forgotten. He dis-
covered urea stibamine that brought a revolu-
tion in treatment of kala-azar, saving millions 
of lives. His work greatly improved 
healthcare in India. From ancient time India 
is blessed with brilliant physicians and   
scholars who worked for the well-being of 
mankind and contributed largely to public 
health sector. Ᾱcārya Caraka, the father of 
General Medicine and Ᾱcārya Suśruta, the 
father of Surgery are important figures of 
medical science in ancient India.  Caraka 
Saṃhitā along with Suśruta Saṃhitā is earlier 
texts of Ayurveda, a branch of Atharvaveda. 
Caraka Saṃhitā deals with General medicine 
while Suśruta  Saṃhitā deals with surgery 
and its related techniques.1 The Caraka 
Saṃhitā is the oldest known Hindu text on 
Ayurveda (Ayur=Life + Veda=Science i.e 
Life science).  Life has progressed a lot; peo-
ple are keen in adopting sophisticated and 
luxurious lifestyle. Some may think that 
Caraka Saṃhitā written thousands of years 
ago is hardly relevant in today‘s modern 
world. But the scenario is different. People 
have not advanced in true sense- they fail to 
grasp the true essence of life. The world has 
not yet been disciplined in the major aspects 
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of life. Modern individuals—men and women 
alike—no longer realise the interconnectivity 
of mind, body, nature, and spirit. They are 
drawn to the sensuous allure of a commercial 
world that promises quick returns and instant 
healing. In their eyes, all that glitters is 
gold—leaving little regard for nature‘s all-
encompassing rhythm and the time it         
demands for true alignment. This attitude 
stands in stark contradiction to the very     
essence of the Caraka Saṃhitā: the fulfilment 
of the self through a profound understanding 
of the mind, the body, and the spiritual      
necessity that shapes the complete human 
being. But what does that fulfilment truly 
mean? To grasp it, one must journey back to 
the millennia-old Vedic age—specifically, to 
the spiritual heart of the four Vedas and most 
profoundly, to the Ᾱyurveda.  
 
Discussion:  

 Ᾱyurveda views the body as a      
manifestation of energy (prāṇa)—a vehicle 
for the soul‘s journey toward higher states of 
consciousness, ultimately culminating in   
Supramental consciousness, which is        
synonymous with immortality. It does not 
regard the human body through a               
materialistic lens, as merely labour for      
production. Instead, the dictum of the Veda is 
to uphold the sanctity of body and mind 
throughout this transitional journey from 
birth to death. 
 Rooted in Sānkhya philosophy, 
Ᾱyurveda sees health as a balance between 
body (Śarira), mind (Mānaṣa), and spirit 
(Ᾱtman). The Tridoṣa theory—explaining 
bodily functions and the root causes of      
disease—embodies this understanding.   
Ayurveda places strong emphasis on         
preventive health care through proper diet 
(Ᾱhara), lifestyle (Vihāra), and individualized 
treatment.2 

 The Indian understanding of       
Ayurveda is inherited, flowing like a quiet 
river from the ancient wellspring of the   
Caraka Saṃhitā. This revered compendium, 
both profound and practical, offers more than 
medicinal knowledge—it maps a philosophy 
of life, rooted in balance, observation, and the 
rhythms of nature. 
 Composed    of    120   chapters,   the   

the Caraka Saṃhitā is divided into eight   
luminous sections, or Sthānas—each a   
 chamber of wisdom, echoing with the 
voices of sages, healers, and time itself. 
The text begins with the Sūtra Sthāna which 
comprises of thirty chapters that form the 
soul of the text. Here, the essence of       
Ayurveda is laid bare: its foundational      
beliefs, its holistic view of health, and the 
mindful approach a physician must adopt.  
 Then follows the Nidāna Sthāna, a 
concise yet vital section of eight chapters, 
where the roots of disease are unearthed. It 
speaks not only of afflictions but of           
imbalance—how wind, fire, and earth within 
us can falter and lead to suffering. 
 The Vimāna Sthāna is meditative in 
tone, offering inner instruction to the healer. 
In its eight chapters lie discussions on taste 
and digestion, discipline and diet, and the 
moral preparation required to wield the art of 
healing wisely. 
 The Śarira Sthāna, also spanning 
eight chapters, explores the human form—not 
as a mere vessel, but as a sacred architecture. 
Here, the mysteries of birth, the mapping of 
organs, and the physical-mental connection 
are gently unfolded. 
 The twelve chapters of the Indrīya 
Sthāna are subtle and intuitive. They teach 
the physician to see beyond the visible—to 
listen to the body's whispers, to read the 
omens of decline, and to predict the course of 
illness from signs often overlooked. 
 The Cikitsā Sthāna (section on thera-
peutics) spans thirty chapters of healing 
methods. Here, the art becomes action—
covering diseases from fevers to madness, 
with treatments that are as intricate as they 
are compassionate. 
 In the Kalpa Sthāna twelve chapters 
guide the preparation of medicines, drawing 
from earth, forest, and flame. It is a place 
where roots become remedies, and timing and 
technique are as critical as the ingredients 
themselves. 
 The text culminates in the Siddhi 
Sthāna —twelve chapters that extend beyond 
cure, offering a vision of complete            
well-being. The philosophy that resonates 
here is that health begets harmony, body is 
temple and life is a sacred journey. 
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 These eight sections together form 
the whole of Ᾱyurveda. They do not just 
teach how to treat disease—they invite the 
healer to understand life itself, in all its fragil-
ity and splendour and systematically address-
ing the theoretical and practical dimensions 
of Ayurvedic science. 
 The Caraka Saṃhitā stands as       
pioneering and foundational work in the field 
of Ayurveda, its authority shaped centuries of 
India‘s medicinal knowledge tracing back to 
a compendium by Agniveśa. Agniveśa 
Saṃhitā attributed to Acharya Agniveśa is an 
ancient medical text. Ᾱtreya who was        
believed to be the initiator of Ayurveda had 
six disciples – Agniveśa, Bhela, Jatukarṇa, 
Parāsara, Hārita, and Keśarapanī.3 Each wrote 
his own Saṃhitā or text, and Agniveśa is said 
to have had the best version. Caraka is 
thought to have revised the samhita written 
by Agnivesa. The revised version is what 
came to be known as Caraka Saṃhitā, which 
is believed to have taken shape between 100 
BCE and 200 CE.4 
 Ᾱyurveda views the body as a     
manifestation of energy—or prāṇa- a vehicle 
for the soul‘s journey toward higher states of 
consciousness, ultimately culminating in   
Supramental consciousness, which is        
synonymous with immortality. It does not 
consider the human body through a           
materialistic lens, as merely labour for      
production rather upholds the sanctity of 
body and mind through this transitional   
journey from birth to death. 
On Diet and Lifestyle, Caraka Saṃhitā in 
Sūtra Sthāna, 1.45 advises:              

āhāravihārasyasantulanaṃjīvanasyayaśasi/ 
svadharmesannidhāyam-

sarvaṃyatrasukaṃpaśyet// 5  

 For a healthy and happy life proper 
diet and lifestyle are essential. When in     
harmony with one‘s own nature, one can 
achieve a sense of well-being and             
contentment. 
 This is a foundational principle in 
modern wellness practices, where diet and 
lifestyle management (such as nutrition, sleep 
hygiene, and exercise) are keys to achieving 
and maintaining good health. 

One of the seminal contributions of the  
Caraka Saṃhitā lies in the discourse of the 

three doshas—Vāta, Pitta, and Kapha—subtle 
physiological energies that govern the body‘s 
inner workings. This ancient framework 
comes in line with modern understandings of 
homeostasis and metabolic equilibrium, 
forming a philosophical precursor to today‘s 
personalized medicine. Caraka‘s subtle     
insight into Prakṛti, or individual              
constitution, something strikingly parallels 
the contemporary focus on genomic-guided 
therapies and personalized healthcare        
routines. 
 Equally important is the idea of Agni, 
the body‘s digestive and metabolic fire, 
which plays a key role in preventing illness in 
Ᾱyurveda. Modern research is now beginning 
to recognize how vital gut health and a      
balanced microbiome are for strong immunity 
and overall well-being—showing just how 
relevant Ayurvedic wisdom remains today. 
 The Caraka Saṃhitā also focuses on 
the importance of following daily and       
seasonal routines—Dināchārya and           
Rituchārya—to remain aligned in tune with 
nature‘s cycles. These practices are now   
mirrored in modern science, especially in 
fields like chronobiology and lifestyle     
medicine, which help manage stress, sleep 
issues, and metabolic conditions. Modern 
health experts now support similar routines to 
help deal with stress, sleep problems, and 
lifestyle-related diseases. 
 While Caraka Saṃhitā may not     
provide surgical or emergency solutions, its 
principles of balance, prevention, and        
personalization can beautifully complement 
modern allopathic care. Together, they offer a 
more comprehensive, human-centric model 
of healing—one that not only treats disease 
but also nurtures health. 
 The wisdom of the Caraka Saṃhitā, 
though rooted in ancient times, continues to 
hold remarkable relevance in today‘s 
healthcare landscape. Its holistic view of 
health—as a balance between the physical, 
mental, and environmental—mirrors the 
growing global shift toward integrative and 
preventive medicine. On the intricate subject 
of mental health, his suggestion from the 
Caraka Saṃhitā, Sūtra Sthāna, 16.12: 

cittavṛttisamyomātyagadoṣādyupakrameṇaca/ 
Manovṛttiścaniṣṭheyaḥprajñātadvadvidhānikā // 6  
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The regulation of mental activities (Citta) 
leads to greater mental clarity and health, 
which can be cultivated through proper   
practices and mindfulness. 
 This verse is quite relevant in today's 
world, where mental health issues are on the 
rise. The practice of mindfulness, 
 Concepts such as gut health,         
personalized care, lifestyle regulation, and 
mind-body harmony, long championed in 
Ᾱyurveda, are now increasingly recognized in 
modern clinical research and public health 
strategies. In this way, the Caraka Saṃhitā 
not only enriches our understanding of      
traditional healing but also offers timeless 
guidance for shaping a more balanced, patient
-centred, and sustainable model of health in 
the modern world. Most remarkably, the 
Caraka Saṃhitā explicitly emphasizes the 
vital need for a pollution-free environment to 
sustain a healthy life.  
 In Caraka Saṃhitā, Sūtra Sthāna, 
5.14 it is described 

tuṃburuśaktisaṃyuktā, paryāvaraṇasamāyitā/ 
rogonāśakarīścaiva,nirāmayatamaṃpriyat//7  

 This verse emphasizes the role of a 
balanced, well-protected environment—
fortified with natural energies—in            
eliminating disease and promoting optimal 
health. In modern terms, it highlights how 
clean air, water, and surroundings contribute 
significantly to disease prevention and    long
-term well-being. The verse offers a didactic 
reminder that health is deeply intertwined 
with environmental harmony—an idea    
gaining increasing relevance today.  
 Further, Caraka Saṃhitā has given 
much emphasis on the role, qualities and  

duties of Physician in health care sector.  
Physician is a part and parcel of public health 
sector. Āchārya Caraka has used various   
terminologies to designate a Physician: 
Vaidya, Bhīṣaka, Chikitṣaka, Parīkṣaka. We 
find description of  essential qualities of a 
physician in two places of Caraka Saṃhitā - 
in the 9th chapter of Sūtra sthāna and 8th  
chapter of Vimāna sthāna. The important 
qualities of a physician as highlighted by 
Caraka are: Excellence in medical 
knowledge, an extensive practical experience, 
dexterity, purity of mind and character, Infal-
libility of prescriptions, all the requisite 
equipment, possession of normal sense facul-
ties, knowledge of    various natural manifes-
tations and presence of mind. The first four 
are essential qualities while the later five       
qualities are more advanced qualities which 
too are required for being a good physician.  
 
Conclusion: 

The Caraka Saṃhitā's teachings   
provide enduring insights that remain        
remarkably relevant in today's world. By   
emphasizing balance in all aspects of life, 
including diet, lifestyle, mental health, and 
environmental harmony, it resonates with 
contemporary wellness movements and     
integrative healthcare practices. As society 
increasingly prioritizes the interconnected-
ness of mind and body, holistic health       
approaches, and proactive prevention, the 
ancient wisdom of Ᾱyurveda, as captured in 
the Caraka Saṃhitā offers a profound frame-
work for achieving optimal health and       
well-being. 
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 উবন঱ ঱তপওয প্রথভ প্র঴য দথপওই 
নফপঘতনায আপরাবওত উদ্ভাপ঳ েবন্দত ঴প৞বঙর 
ফাগাবরয ভন-ভনন ঑ বঘতনয। ব঱ওড়-঳িানী ফাগাবর 
দ঳ই ঳ভ৞ প্রতীপঘযয জ্ঞান-বফজ্ঞান-঳াব঴তয-ব঱ল্পওরায 
আপরাপও ঔযাঁপচ বপযপঙ আত্ম঩বযঘ৞ ঑ আত্ম-
অববজ্ঞান। ব঱বক্ষত চন঳ভাপচয এও ফপড়া অং঱ 
তঔন মযবিফাদী ভনন ঑ দঘতনায ওবষ্ট঩াথপয মাঘাই 
ওপয বনপচ্ছ বঘযওাপরয আঘায-প্রথা ঑ ঳ংস্কাপযয 
দমৌবিওতা। এযই ঳পে বফজ্ঞানঘঘজায ঳ূপত্র ফাগাবর তায 
বফজ্ঞাবনও ভনন ঑ এলণায ভধয বদপ৞ বফজ্ঞান 
কপফলণায নতয ন বদকন্ত ঳ৃবষ্টপত তৎ঩য ঴প৞ উপঠপঙ। 
 অফ঱যই এয অনযতভ ওাযণ বঙর উনবফং঱ 
঱তপওয চাতী৞তাফাদী স্বাপদব঱ও দপ্রযণা। দভধাফী 
তরুণ ফাগাবর বফজ্ঞানীযা বফজ্ঞান ঳াধনা৞ আত্মবনপ৞াক 
ওপযবঙপরন ভূরত দদ঱ ঑ ঳ভাচপ঳ফায ঐওাবন্তও 
দপ্রলণা দথপওই। বফজ্ঞানী ভাপত্রই ঳তযাপিলও। চড় ঑ 
চীফচকপতয য঴প঳যয ওাযণ ঳িানই তাাঁপদয ওাচ। 
বওন্তু এই ওাপচয ঳পে ঳াভাবচও দা৞঑ মযি থাপও। 
বফপ঱ল ওপয ঩যাধীন বাযপত ঒঩বনপফব঱ও ঳ভাচ 
ওাঠাপভায ভপধয থাওা অব঱ক্ষা ঑ স্বাস্থয঴ীনতায ওাযপণ 
঩েয ঑ দযফজরতয স্বপদ঱ফা঳ীয দফৌবদ্ধও ঑ ঱াযীবযও 
অক্ষভতা ঑ ঴ীনম্মনযতা দূয ওপয এওবি ঳ফর ঳ক্ষভ 
চাবত ব঴প঳পফ বাযতফা঳ী ঑ ফাগাবরপও কপড় দতারায 
অন্তকূজঢ় ফা঳না ফযাফযই ঳বি৞ বঙর নফপঘতনায 
আপরাওপ্রাি ফাগাবর বফজ্ঞানীপদয ভপধয। 
 উবন঱ ঱তপওয প্রথভ঩পফজ এপদপ঱ মতিয ওয  
বফজ্ঞাবনও কপফলণা ঑ আবফশ্রৄায ঴প৞বঙর তায ঳ভি 
঳যপরিয ওয  দবাক ওপযপঙ বব্রবি঱ ঳াম্রাচযফাদী ঱া঳পওযা। 
বফজ্ঞানীপদয কপফলণারব্ধ আবফশ্রৄাযপও তাযা ওঔনই 

‌ফাগাবরয বফজ্ঞান ঳াধনায প্রথভ঩ফজ ঑ উপ঩ন্দ্রনাথ ব্রহ্মঘাযী     
ড. অননয বট্টাঘামজ 

঳঴ওাযী অধযা঩ও, ফাংরা বফবাক, হুকবর ভ঴ব঳ন ওপরচ 
ananya.bangla@gmail.com  

দদ঱ী৞ ভানযপলয স্বাপথজ ভানফপ঳ফায ওাপচ বনপ৞াবচত 
ওপযনবন। বফজ্ঞাবনও আবফশ্রৄাযপও দ঩পিপেয ভাধযপভ 
঳যযবক্ষত ওপয তাপও রাবচনও ফযফ঳াব৞ও স্বাপথজ 
ফযফ঴ায ওযাই বঙর তাপদয ভযঔয উপে঱য। অব঱ক্ষা ঑ 
অজ্ঞানতায ওাযপণ নানাধযপণয ঳ংিাভও ফযাবধ ঑ 
ভ঴াভাযীয প্রপওাপ঩ ঩পড় ফাংরায গ্রাপভয ভানযপলয 
তঔন ভযভূলয জদ঱া। ভযাপরবয৞া, ওপরযা, দডবে, 
ওারাজ্বপযয ভপতা ঳ংিাভও ঑ প্রাণখাতী দযাপকয 
আতঙ্ক বনপ৞ই তঔন প্রবতবদপনয মা঩নওভজ। ফাগাবর 
বফজ্ঞানীযা উ঩রবব্ধ ওপযবঙপরন, নানাধযপণয আবধ-
ফযাবধয ঳পে প্রবতবন৞ত রড়াই ওপয দফাঁপঘ থাওা 
ক্ষীণচীফী ফাগাবর চাবতয ঩পক্ষ দওান঑ কঠনভূরও 
ওাচই ঴঑৞া ঳ম্ভফ ন৞। ওাযণ স্বাস্থয঴ীন, রুগ্নচাবত 
ওঔনই দদ঱ ঑ চাবতয উন্ন্বত ঑ বফওাপ঱য ঳঴া৞ও 
঴পত ঩াপয না। পরত নানাধযপণয বফজ্ঞাবনও 
কপফলণায ভধয বদপ৞ ঳ংিাভও ঑ ভ঴াভাযীয 
প্রবতপযাপধ উ঩মযি বঘবওৎ঳া ঩দ্ধবতয আবফশ্রৄায ওপয 
তাপও ভানফপ঳ফা৞ বনপ৞াবচত ওযা অপনও ফাগাবর 
বফজ্ঞানীপদয ওাপঙই এও ঩বফত্র দা৞ ঴প৞ উপঠবঙর। 
 বফজ্ঞানঘঘজা ঑ কপফলণায প্রাথবভও ঩মজাপ৞ 
ব঱বক্ষত দভধাফী ফাগাবর তরুণপদয বফজ্ঞান-কপফলণা৞ 
উৎ঳াব঴ত ওযপত উপদযাকী ঴প৞বঙপরন যাভপভা঴ন যা৞। 
঩যফতজীওাপর ভপ঴ন্দ্ররার ঳যওায, রাপপা, আশুপতাল 
ভযপঔা঩াধযা৞, চকদী঱ঘন্দ্র ফ঳য, প্রপয েঘন্দ্র যাপ৞য 
অনযপপ্রযণা৞ চাতী৞তাফাদী বফজ্ঞানঘঘজায দক্ষত্রবি প্রস্তুত 
঴প৞বঙর। এও঳ভ৞ ফাগাবর বফজ্ঞানীপদয এওও ঑ 
দমৌথ প্রপঘষ্টা৞ বতবয ঴র নানা ধযপণয বফজ্ঞান কপফলণা 
দওন্দ্র। বব্রবি঱ ঳যওায ফাগাবর বফজ্ঞানীপদয কপফলণায 
চনয ঩মজাি আবথজও ঳঴পমাবকতা ওপযবন ওঔন঑। 
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বফজ্ঞাবনও কপফলণা৞ বনমযি ফাগাবরযা কপফলণায 
উ঩মযি ঩বযওাঠাপভািয ওয ঑ ঩ানবন। ফাগাবর বফজ্ঞানী ঑ 
ইউপযা঩ী৞ বফজ্ঞানীপদয ভপধয দফতন বফলপভয঑ বঙর 
দযিয ঩াথজওয। তফয নানাধযপণয আবথজও-঳াভাবচও 
প্রবতওূরতায ভপধয঑ এওচন তবন্ন্ষ্ঠ আদ঱জফান 
দদ঱ব্রতী ব঴প঳পফই ফাগাবর বফজ্ঞান-঳াধওযা দদ঱প঳ফায 
রপক্ষয কপফলণাওভজ ঘাবরপ৞ দকপঙন অক্লান্তবাপফ। 
এপক্ষপত্র ভপন ঩পড় মা৞ চকদী঱ঘন্দ্র ফ঳যয উবিবি : 
―অফ঳াদ দূয ওবযপত ঴ইপফ। দযফজরতা তযাক ওবযপত 
঴ইপফ। বাযতই আভাপদয ওভজবূবভ, ঳঴চ঩ন্থা 
আভাপদয চনয নপ঴।‖১  
 উবন঱ ঱তপওয চাতী৞তাফাদী বফজ্ঞানঘঘজায 
঩যম্পযা ঳ূপত্রই উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয ভপতা এও 
প্রবথতম঱া বঘবওৎ঳া-বফজ্ঞানীয আবফবজাফ ঴প৞বঙর। 
হুকবর ওপরচ (ফতজভান হুকবর ভ঴ব঳ন ওপরচ), 
দপ্রব঳পডবন্স ওপরচ, ওরওাতা বফশ্ববফদযারপ৞ 
ব঱ক্ষাচীফপনয এও ফপড়া অং঱ অবতফাব঴ত ঴প৞বঙর 
তাাঁয। তৎওারীন হুকবর ওপরচ ঑ দপ্রব঳পডবন্স 
ওপরপচয স্বপদব঱ আফ঴া঑৞া ঑ চাতী৞তাফাদী দঘতনা 
বনবিতবাপফই তাাঁয চাতী৞তাফাদী ভনন ঑ দঘতনা 
বতবযয ঳঴া৞ও ঴প৞বঙর। ঩যফতজীওাপর কপফলণাযত 
অফস্থা৞ আঘামজ প্রপয েঘন্দ্র যাপ৞য প্রতযক্ষ ঳ংেপ঱জ 
এপ঳ তাাঁয স্বাপদব঱ও দফাধ ঑ দঘতনা আয঑ দৃঢ়ভূর 
঴৞। বফজ্ঞাপনয ফহুবফধ ঱াঔা৞ উপ঩ন্দ্রনাপথয স্বঘঙ¨ 
কবতবফবধ বঙর। উপ঩ন্দ্রনাথ বঙপরন কবণত ঑ য঳া৞পনয 
ওৃতী ঙাত্র ঑ কপফলও। দবলচবফদযায কপফলণাওপভজ঑ 
঳বি৞বাপফ মযি বঙপরন। বওন্তু চীফপনয দফব঱যবাক 
঳ভ৞ ভূরত ঱াযীযবফদযা ঑ বঘবওৎ঳াবফজ্ঞাপনয 
কপফলণা৞ আত্মবনপ৞াক ওপযবঙপরন। এয ভূপর বঙর 
অফ঱যই তাাঁয স্বাপদব঱ও দপ্রযণা। অব঱ক্ষা ঑ 
অজ্ঞানতা৞ আচ্ছন্ন্ ভূঢ়, অ঳পঘতন দদ঱ফা঳ী, মাযা 
নানা ফযাবধয ওফপর ঩পড় ভযভূলয জদ঱াগ্রি তাপদয 
দযাকভযবি খবিপ৞ এও ঳যস্থ ঳ফর চীফনদান ওযাই 
তাাঁয ওাপঙ ঴প৞ উপঠবঙর ঩যণযব্রপতয ভপতা। 
 বব্রবি঱ ঱াব঳ত বাযতফপলজ  বঘবওৎ঳াবফজ্ঞাপনয  

ঙাত্র ঑ কপফলও ঴঑৞ায দতভন ঳যপমাক বঙর না 
বাযতী৞ তথা ফাগাবর বফজ্ঞানীপদয। ঩যফতজীওাপর 
উ঩বনপফপ঱য নানা ঳ংিাভও ফযাবধ ঳ম্পপওজ বীত 
ইংপযচ ঱া঳পওযা বঘবওৎ঳া বফজ্ঞাপনয দক্ষত্রবিপও 
অপনওিাই উন্মযি ওপয দদ৞ ফাগাবর বফজ্ঞানী ঑ 
কপফলওপদয চনয। উপ঩ন্দ্রনাপথয ঳াভবগ্রও কপফলণা 
ওপভজয বদপও বনবফষ্টবাপফ ভপনাপমাক বদপর দদঔা মা৞, 
ভূরত ট্রব঩ওযার বডবচপচয ঑঩পয কপফলণা ওযাই বঙর 
তাাঁয প্রধান আগ্রপ঴য বফল৞। যি ঳ম্পবওজত নানা 
ধযপণয চবির ঑ দূপজ্ঞজ৞ দযাপকয ওাযণ অনয঳িাপনয 
চনয কপফলণা ওপযপঙন বতবন আচীফনওার। তাাঁয 
কপফলণা঩পত্রয ব঱পযানাভ বঙর ―িাবডচ ইন 
দ঴পভারাইব঳঳‖।  
 যিফাব঴ত নানাধযপণয ঳ংিাভও ফযাবধ 
঳ম্পপওজ বনযীক্ষা ঑ কপফলণায ঳ূপত্রই উপ঩ন্দ্রনাথ 
ব্রহ্মঘাযী ওারাজ্বয ঳ম্পপওজ আগ্র঴ী ঴প৞ ঑পঠন। 
এপদপ঱ ভযাপরবয৞ায ভপতা ওারাজ্বয঑ তঔন এও 
বীবতপ্রদ ঳ংিাভও দযাক ব঴প঳পফ ত্রা঳ ঳ৃবষ্ট ওপযবঙর 
঳াধাযণ ভানযপলয ভপধয। এই দযাপকয঑ রক্ষণ অপনওিা 
ভযাপরবয৞ায ভপতাই। দীখজপভ৞াবদ জ্বয, যিাল্পতা, মওৃৎ 
঑ প্লী঴ায ফৃবদ্ধ, দ঱পল দরাব঴ত-ওবণওায বাগন ঑ 
অফধাবযত ভৃতয য। এপদপ঱য গ্রাভীণ কবযফ েভচীফী 
ভানযপলযাই বঙর এই দযাপকয ব঱ওায। ভূরত অ঩যবষ্ট, 
দযফজরতা ঑ বগ্নস্বাপস্থযয ওাযপণই এই দযাপকয চীফাণয 
঳঴পচই আিভণ ওযপত ঩াযপতা ঑ দ্রুত ফং঱বফিায 
ওযপতা ভানফ঱যীপয। তৃতী৞ বফপশ্বয অনযন্ন্ত দদপ঱য 
ভানযলযাই ওারাজ্বপযয ওফপর ঩পড় অ঳঴া৞বাপফ 
আত্ম঳ভ঩জণ ওযপতা। 
 উবন঱ ঱তও দথপও বফ঱ ঱তপওয ভধয঩ফজ 
঩মজন্ত (১৮৫৪-১৮৭৩ ঳ার) দকািা বাযতফলজ চযপড় 
ওারাজ্বপযয প্রফর আগ্রা঳পন ওপ৞ও রক্ষ ভানযপলয ভৃতয য 
঴প৞বঙর। ওারাজ্বয, ওারাদযুঃঔ, দভদভ বপবায— নানা 
নাপভ ঩বযবঘত বঙর এই দযাক। বফব঱ষ্ট ইউপযা঩ী৞ 
বফজ্ঞানী ড. দনব঩৞ায, ব঩.ব঳. দ঳নগুি, দযানার্ল্ যপ঳য 
঳পে উপ঩ন্দ্রনাথ ব্রহ্মঘাযী঑ ঳াবভর ঴ন ওারাজ্বপযয 
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প্রবতপলধও আবফশ্রৄাপযয চনয। এও঳ভ৞ আবফশ্রৄায ঴৞ 
ওারাজ্বপযয ঩যচীফী চীফাণয। তায঑ ফহু ঩পয ১৯২১ 
঳াপর ড. উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয অক্লান্ত কপফলণা৞ 
অফপ঱পল আবফশৃ্রৄত ঴র ওারাজ্বপযয চীফনদা৞ী ঑লযধ 
―ইউবয৞া বিফাভাইন‖। ১৯৪২ ঳ার ঩মজন্ত এই ঑লযপধয 
প্রপ৞াপক ওারাজ্বয আিান্ত রক্ষ রক্ষ দযাকীয প্রাণ 
ফাাঁঘাপনা ঳ম্ভফ ঴প৞বঙর। ফরা দমপত ঩াপয ফাগাবরয 
বফজ্ঞানঘঘজা ঑ কপফলণা৞ ড. উপ঩ন্দ্রনাথ ব্রহ্মঘাযীয এ 
এও মযকান্তওাযী আবফশ্রৄায। 
 এিা খিনা দম, আপযাকয রাপবয ঩পয঑ 
ইউবয৞া বিফাভাইপনয ঩াশ্বজ প্রবতবি৞া৞ দীখজওার ধপয 
অনযানয ঱াযীবযও ঳ভ঳যা৞ বয কপত ঴প৞বঙর ওারাজ্বয 
আিান্ত দযাকীপদয। ঩াশ্বজ প্রবতবি৞া ওবভপ৞ এই 
঑লযধপও বওবাপফ আয঑ ওামজওযী ঑ ঳পরবাপফ 
প্রপ৞াক ওযা মা৞ দ঳ বফলপ৞঑ উপ঩ন্দ্রনাথ কপফলণাওভজ 
ঘাবরপ৞ দকপঙন চীফপনয অবন্তভ প্র঴য ঩মজন্ত। তাাঁয ঩থ 
ধপযই ঩যফতজীওাপর বঘবওৎ঳া-বফজ্ঞানীযা ওারাজ্বপযয 
নানা প্রবতপলধও আবফশ্রৄাপয উপদযাকী ঑ প্র৞া঳ী 
঴প৞বঙপরন। তপফ আপক্ষপ঩য বফল৞, এঔন঑ এপদপ঱ 
ওারাজ্বয দথপও দকপঙ। বাযতফপলজ ২০২৩ ঳াপরয 
ভপধয ওারাজ্বয বনভূজপরয দম রক্ষয বঙর তা ঳মূ্পণজ 
঳পর ঴৞বন।২  
 আপকই ফপরবঙ, বফজ্ঞাপনয বফবফধ বফলপ৞ 
উপ঩ন্দ্রনাপথয আগ্র঴ ঑ ঳ংবশ্রৃষ্ট বফলপ৞ তাাঁয প্রজ্ঞাদীি 
ভনপনয ঩বযঘ৞ ঩া঑৞া দকপর঑ দ঱ল঩মজন্ত এই বফজ্ঞানী
-বিবিৎসি বিবিৎসাবিদ্যাে গরিষণারেই বিরেরি 
঳মূ্পণজ ঳ভ঩জণ ওপযবঙপরন। এয অন্তুঃবস্থত দপ্রযণা 
বঙর উপ঩ন্দ্রনাপথয বনঔাদ স্বপদ঱পপ্রভ। বঘবওৎ঳াপও 
ভানফপ঳ফা তথা দদ঱প঳ফা ব঴প঳পফ গ্র঴ণ ওযায 
অেীওায ওপযই ১৮৯৯ ঳াপর স্বাস্থযপ঳ফা৞ 
঳যওাবযবাপফ বনমযি ঴প৞বঙপরন বতবন। প্রথপভ ঢাওা 
দভবডপওর ওপরচ, ঩পয ওরওাতায নীরযতন ঳যওায 
দভবডপওর ওপরপচ এওচন বনষ্ঠাফান বঘবওৎ঳ও 

ব঴প঳পফ বনযর঳বাপফ কপফলণা ঑ বঘবওৎ঳ায ওাচ 
ওপযপঙন। ১৯২৭-এ ঳যওাবয ওাচ দথপও অফ঳য 
বনপর঑ দদ঱ী৞ বঘবওৎ঳াফযফস্থায উন্ন্বতয চনয 
঳বি৞বাপফ বফববন্ন্ বফজ্ঞান-কপফলণা দওপন্দ্রয ঳পে মযি 
দথপওপঙন। বফজ্ঞান কপফলণায চনয প্রা৞ এওও 
প্রপঘষ্টা৞ বনভজাণ ওপযপঙন ―ব্রহ্মঘাযী বয঳াঘজ 
ইন্সবিবিউ঱ন‖। তাঙাড়া঑ দদব঱ ঑লযধ বতবযয চনয 
প্রওল্প বনভজাণ, বাযতী৞ বফজ্ঞান ওংপগ্রপ঳য ঳বা঩বত 
ব঴প঳পফ দভধাফী ঑ তরুণ বাযতী৞ বফজ্ঞানীপদয 
কপফলণা৞ উৎ঳া঴দান প্রবৃবত ওাপচয ভধয বদপ৞ই এই 
স্বপদ঱প্রাণ ফাগাবর বফজ্ঞানীয নানা ধযপণয ওভজপ্রপঘষ্টা 
বঘযস্মযণী৞ ঴প৞ থাওপফ।  

 তৎওারীন বব্রবি঱ ঳যওায ড. উপ঩ন্দ্রনাথ 
ব্রহ্মঘাযীয ভপতা দভধাফী ফাগাবর কপফলও ঑ 
বঘবওৎ঳ওপও নানাবাপফ ঳ম্মাবনত ওপযপঙ। যা৞ফা঴াদযয 
দঔতাফ ঳঴ নানা ঳াম্মাবনও ঩দ ঑ ঩যযস্কায বতবন 
দ঩প৞বঙপরন বব্রবি঱ ঱া঳ওপদয ওাঙ দথপও। তপফ এই 
নানাধযপণয ঩যযস্কায ঑ ঳ম্মানপ্রাবি তাাঁপও বব্রবি঱ 
঱া঳ওপদয প্রবত অনযকত ওপয তয পরবঙর এওথা ভপন 
঴঑৞ায ওাযণ দনই। ওাযণ বব্রবি঱ প্রবয পদয ফযবদ্ধ 
বফবাবলত প্রজ্ঞায আড়াপর প্রঘঙন্ন্ থাওা ঴ীনস্বাথজ঩যতা 
঑ ঘতয য ফাবণচযফযবদ্ধ ঳ম্পপওজ বতবন বঙপরন যীবতভপতা 
঳পঘতন। ওারাজ্বপযয প্রবতপলধও ব঴প঳পফ আবফশৃ্রৄত 
ইউবয৞া বিফাভাইপনয পভূজরায ঳ে বতবন ইংপযচপদয 
঴াপত তয পর বদপত ঘানবন। ওাযণ তাাঁয ভপন আ঱ঙ্কা 
বঙর ইংপযচযা তাাঁয এই কপফলণারব্ধ আবফশ্রৄাযপও 
ভানফপ঳ফায ওাপচ ফযফ঴ায না ওপয ফাবণবচযও স্বাপথজ 
ওাপচ রাকাপফ। ঴৞পতা এই ওাযপণই বঘবওৎ঳াবফজ্ঞাপন 
―দভবডব঳ন‖-এ দনাপফর ঩যযস্কাপযয চনয এওাবধওফায 
তাাঁয নাভ বফপফবঘত ঴পর঑ দ঱ল ঩মজন্ত দনাপফর ঩যযস্কায 
অধযাই দথপও দকর এই ওৃতী আ঩঳঴ীন ফাগাবর 
বফজ্ঞানীয ওাপঙ।  

তথয঳ূত্র:  
১. ফাগাবরয বফজ্ঞানঘঘজা বওংফা বফজ্ঞানঘঘজা৞ ফাগাবর‖, অযবফন্দ ঳াভন্ত, উবন঱  ঱তপওয  ফাগাবর  চীফন  ঑ ঳ংসৃ্কবত, স্ব঩ন ফ঳য ঑  
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Abstract: In this study, we propose a           
continuous-review sustainable inventory 
model for deteriorating drugs with a time-
dependent demand rate under a carbon tax 
policy. Two key characteristics of many phar-
maceuticals—short shelf life and specific 
storage requirements—pose significant    
challenges in inventory management. On one 
hand, inventory levels must be minimized 
due to the drugs' perishable nature. On the 
other hand, these drugs require cold storage, 
which contributes to carbon emissions. Our 
model allows for shortages within each     
inventory cycle, which are partially          
backlogged. The backlogging rate is assumed 
to be inversely proportional to the waiting 
time until the next replenishment. To account 
for uncertainty, the demand rate, deterioration 
rate and partial backlogging parameter are 
modeled as fuzzy numbers. The optimal order 
quantity and maximum total profit are       
determined by defuzzifying the total profit 
using the signed distance method. Additional-
ly, a sensitivity analysis is performed to ex-
amine how variations in parameter values 
affect the optimal solution of the fuzzy    
model. 
Keywords: Deterioration, Partial backlog-
ging, Fuzzy inventory model, Signed distance 
method, Carbon emission 

 
Introduction 
 In inventory management, product 
demand plays a crucial role in formulating 
the Economic Order Quantity (EOQ) model, 
as it significantly influences inventory      
behavior. Typically, inventory models assume 
one of four types of demand: constant, time-
dependent, probabilistic, or stock-dependent. 
Initially, demand was often considered con-
stant; however, in real-world scenarios,  
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demand can vary over time, with price, or 
even based on the current inventory level. 

Another key factor in inventory systems 
is deterioration, which refers to the           
degradation, spoilage, obsolescence, or loss 
of a product‘s original utility or value. Many 
real-life items—such as fruits, vegetables, 
milk, medicines, and photographic film—
have a limited shelf life and are thus classi-
fied as deteriorating items. Deterioration 
leads to shortages, potential loss of goodwill, 
and reduced profits. Consequently,            
considerable research has been conducted to 
develop inventory models for deteriorating 
items, both with and without shortages. 

Dave and Patel [1] were pioneers in this 
area, proposing the first inventory model for 
deteriorating items with a linearly increasing 
demand rate over a finite planning horizon 
and a constant deterioration rate. Sachan [2] 
extended their work by incorporating     
shortages. Sahoo et al. [5] developed a model 
assuming constant deterioration with demand 
as a function of selling price.  
 In practice, demand often depends on 
time. During a product‘s lifecycle, demand 
typically increases in the growth phase and 
declines afterward. For seasonal items like 
apparel or footwear, demand starts low and 
rises as the season progresses. Tripathy et al. 
[7] developed an inventory model with     
time-dependent Weibull demand and allowed 
shortages. Manna et al. [8] introduced an 
EOQ model where demand follows a       
ramp-type time function, production is finite 
and proportional to demand, and deterioration 
increases over time. 
 Most of these studies assume that all 
unmet demand is fully backlogged. However, 
in reality, customer behavior during stockouts 
varies—some may wait for replenishment 

Received : 10:05:2025                 Accepted : 27:05:2025                 Published : 07:06:2025 

AJHMC 
ISSN : 0973-6212 

Volume : 12     No. 1 & 2 
June, 2025 

65 

mailto:kundu.soumita21@gmail.com


(backordered), while others may turn to    
alternative sources (lost sales). A more      
realistic approach considers partial 
backordering, where the backlogging rate 
depends on the customer's willingness to 
wait, which is often influenced by the        
expected waiting time. 

Chang and Dye [9] introduced a model 
with exponential time-varying demand and 
partial backlogging, where the backlogging 
rate decreases with longer waiting times. Dye 
and Ouyang [10] further explored this by 
modeling deteriorating items with stock-
dependent demand and time-proportional 
backlogging, deriving conditions for the   
existence and uniqueness of optimal          
solutions. 

In conventional (crisp) inventory models, 
all cost parameters are assumed to be known 
precisely. However, in practice, these        

parameters may fluctuate slightly, introducing 
uncertainty. Treating such parameters as fuzzy 
variables offers a more realistic representa-

tion. These fuzzy inventory problems are  
typically defuzzified using suitable          
techniques before applying standard solution 

methods. 

Hsieh [11] presented a fuzzy inventory 
model with fuzzy demand and fuzzy lead 

time, using trapezoidal fuzzy numbers and 
the Graded Mean Integration Representation 
method for defuzzification. Mahata and   

Goswami [3] proposed a fuzzy EOQ model 
incorporating a fuzzy deterioration rate.    
Valliathal and Uthayakumar [12] developed a 

fuzzy inventory model under inflationary 
conditions, treating cost components as     
triangular fuzzy numbers and applying the 

Signed Distance Method for defuzzification. 
Chiang et al. [13] extended this approach to 
include fuzzy storage, backorder, ordering, 

and shortage costs. 

Carbon emissions are inevitably generat-
ed through various logistical activities within 

supply chains, such as lighting, heating, air-
conditioning, and product deterioration. As 
living standards continue to rise, the demand 

for cold chain equipment is expected to in-
crease steadily. Without the implementation 

of effective energy-saving measures, 
this growth will lead to a sharp rise in       
electricity  consumption. Among the various 
components consuming energy in cold     
storage facilities, the refrigeration system 
accounts for the majority, as it is essential for 
maintaining stable conditions necessary for 
preserving perishable goods such as fresh 
food, pharmaceuticals, and other temperature-
sensitive products. 

Industries are making efforts to    
mitigate these emissions by adopting  energy-
efficient and environmentally friendly     
technologies (Mashud et al. [4). Zhu et al. [6] 
explored ways to reduce energy consumption 
and carbon emissions by optimizing control 
strategies based on the performance of refrig-
eration systems and the specific needs of cold 
storage facilities. Similarly, Du et al. [14] 
conducted a case study evaluating the     
emissions from eight refrigerated facilities 
handling fresh fruits. Their findings showed 
that such facilities are significant sources of 
greenhouse gas (GHG) emissions. 
 In response, governments have     
implemented various strategies to reduce  
industrial carbon emissions, including       
imposing a "carbon tax" that charges for each 
unit of carbon emitted. These emissions    
contribute to rising environmental            
temperatures, which in turn have harmful   
effects on both human health and the         
environment.  
 Considering all these factors, we  
propose a continuous-review inventory model 
for deteriorating drugs that incorporates time-
dependent demand, partial backlogging, and 
carbon emissions from cold storage within a 
carbon tax framework. The primary objective 
is to maximize the system's total profit. To 
manage uncertainty, the demand rate,        
deterioration rate, and backlogging parameter 
are taken as triangular fuzzy numbers, and the 
Signed Distance Method is employed for  
defuzzification. Numerical examples are   
included to demonstrate the effectiveness of 
the proposed approach. 

 
Notations and assumptions 
The following assumption and notation are 

made 2.1 Notation 
I(t) the inventory level at time t, where t [0,T]   
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D(t)  the demand rate at time t, where t [0,T] 
Pr   the selling price per unit  
Pc  the purchase cost per unit, where Pc<Pr 
Ce  the carbon tax per unit carbon emitted. 

      the emission factors thattranslate the       
         energy/fuel consumed to emissions 

hc  the holding cost per unit per unit time 
Oc  the ordering cost per order 
dc  the deterioration cost per unit per unit time 
Sc  the shortage cost per unit per unit time 
πo  the opportunity cost due to lost sales per  
    Unit 
η  the backlogging parameter, where 0 ≤  ≤ 1 
T  the length of replenishment cycle 
T1  the time at which shortage stats,  
  0 ≤ T1 ≤ T 
TP  the total inventory profit per unit time 
 
2.2 Assumption  

(1) The inventory system considers a singledrug , 
with instantaneous replenishment and zero lead 
time. 
(2)The demand rate  of a drug,  D(t) is  assumed to 
be  a function of time in a  polynomial form:              
 
with  for increasing demand,  

for  decreasing demand and  for constant  

demand and β and are positive constants. 

(3) The deterioration rate of the on-hand  drugin-

ventory at any given time t  is modeled as a 

function that varies with time. 

where 0  and 0  

(4) Shortages are allowed, and all unsatisfied de-
mand is assumed to be backlogged. However, the 
rate of backlogging is not constant; rather, it is 
considered to be a function of the waiting time for 
the next replenishment. Specifically, the backlog-
ging rate during periods of negative inventory is 
defined as: 
 Dbacklog

(t) = 
 
Where is backlogging parameter and (T-t) is 

waiting time         

Mathematical Formulation  

 It is assumed that the initial inventory 
level at time t=0 is Q. Owing to market de-
mand and the deterioration of items, the in-
ventory level gradually decreases over the 
time interval [0, T1), ultimately reaching zero 
at t= T1. Shortages arise during the interval, 

[T1, T], and all unsatisfied demand within this 

period is considered to be backlogged. Fur-
thermore, carbon emissions are generated as a 
result of unavoidable logistical activities 
within the supply chain, such as lighting, 
heating, and air-conditioning. In this study, 
the energy or fuel consumed for storing per-

ishable products—such as pharmaceuticals—
is converted into carbon emissions by apply-
ing an emission factor, as suggested by Du et 
al. [14]. 
  
The inventory system developed is depicted 
by following figure. 
The differential equations governing the    
instantaneous sates of I(t) over the cycle T 
can be written as follows : 
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Fuzzy Continuous Review Model 

 In the above crisp model, it was assumed that all parameters were fixed or could be predicted 
with certainty. However, in real-life scenarios, these parameters often deviate slightly from their 
expected values. Therefore, it is unrealistic to treat them as constant. To address this, we now  
consider the demand rate, deterioration parameters and backlogging parameter as uncertain and 
represent them using triangular fuzzy numbers. We represent them by triangular fuzzy numbers 
as:  
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Conclusion 

 In this paper ,we studied an EOQ 
model for a deteriorating drug with           
time-dependent demand and time dependent 
partial backlogging under carbon tax policy. 
To capture the real life situation we have  
considered that the demand rate, deterioration  

parameter  and partial backlogging parameter 
are uncertain. The optimum results of fuzzy 
model isdefuzzified by Signed distance  
method. Finally, the sensitivity of the solution 
to changes in the values of different          
parameter has been discussed.  
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Abstract : The problem of anaemia is persis-
tent among Indian women of reproductive 
age for decades. Exploration of NFHS-5 data 
(2019-21) reveals that around 54 percentages 
of women of age group 18-45 are anaemic. 
Apart from food habits and iron deficiency 
we have explored the socio-economic deter-
minants influencing the incidence of anaemia 
among Indian women. Descriptive statistics 
reveals that the likelihood of anaemia is 
greater among poor, rural people and if she is 
underweight, if she is from schedule caste or 
schedule tribe category rather than from any 
other caste and if she is a mother. The        
incidence of anaemia is higher for women 
having prolonged pregnancy. However the 
likelihood of being anaemic is lower among 
women who is educated and reads newspaper 
daily. Since NFHS-5 data were collected  
during the pandemic phase, so we have also 
foundthat the post COVID states have       
reported less incidence of anaemia among 
women. This may be due to the fact of less 
reporting of anaemic cases as the spike of 
COVID related health issues taken over the 
attention. 
Keywords: NFHS, anaemia, COVID, socio-
economic 

Introduction:  

 A non-pregnant woman of reproduc-
tive age is considered to be anaemic if her 
haemoglobin is less than 12g/dl according to 
WHO (World Health Organisation,2008) [1]. 
Persistent anaemia causes several types of 
health risks. Women develops several types 
of infection, postpartum haemorrhage, low 
physical and mental capabilities and maternal 
mortality [2,3,4].The primary cause of    
Anaemia is nutritional deficiency, such as 
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iron, vitamin B12, vitamin C, folic acid etc 
[5,6]. However, iron deficiency related   
anaemia is the most prevalent indeveloping 
nations. South Asian countries ranked highest 
in number of anaemic women due to the   
persistent cases of malnutrition [7,8].  In case 
of India, apart from inadequate dietary intake, 
women remainat high risk of being anaemic 
due to gender discrimination and               
disempowered in decision making for health, 
food and education[9,10]. Socio economic 
inequality breeds anaemia in India [11,7]. 
Religion, race, ethnicity and poor sanitary 
and drinking facility are one of the key      
determinants influencing anaemia prevalence 
in India [10].Several researchers have investi-
gated the causes of anaemia among women in 
India. Sharif et al.(2023)[6] explored the level 
and trend of anaemia prevalence among the 
socially disadvantaged group (SC&ST, OBC) 
of women and observed that multiple        
socio-demographic factors ranging from poor 
economic and educational status, rural      
residence to higher childbearing of women 
are responsible for predicting anaemia levels 
among the social groups of women in India. 
Let et al.(2024)[5]analysed both NFHS-4 and 
NFHS-5 data and found a significant increase 
in anaemia among women of reproductive 
age from aspirational districts of India. 
Mangla and Singla (2016) [12]observed vari-
ous socio demographic factors that contribute 
to high prevalence of anaemia among      
pregnant females from their longitudinal 
study conducted in the general hospital of 
Gohana town in district of Sonipat of rural 
India.Maji et al.(2023)[13] found that NFHS-
5 data indicates a surge in anaemia incidences 
significantly across women of all age groups 
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over the last five year. Sharma et al.(2018)
[14] observes that women in India are not 
only suffering from economic inequalities but 
also inequalities in terms of food and malnu-
trition which causes high prevalence of   
anaemia among them. Das et al.(2023)[15] 
observed from their analysis, it was clear that 
nutritional status and anaemia has an impact 
on COVID-19 cases over the hotspot states of 
India. Based on the literatures on anaemia, 
the present study tries explore the details of 
the socio economic and socio demographic 
determinants of anaemia among non-pregnant 
women in India. The study   also highlighted 
the effect of higher education and mass media 
exposures on anaemia, and lastly we focused 
on the effect of COVID pandemic on the  
incidence of anaemia among women using 
NFHS-5 data. 
 

Data: 

 The National Family Health Survey 
(NFHS) is a large-scale, multi-round survey 
conducted in a representative sample of 
households throughout India.NFHS-5(2019-
21) survey was conducted when India was 
suffering from the waves of COVID-19    
pandemic. A total of   

45,739 women respondents are included in 
the present study and all of them are married 
and at age category of 15-49 years.  
Table1: Percentages of different categories 
anaemia among women in India in NFHS-
5 Source:Author‘s own calculation 
 From the above table we observe that 
around a total 54.67% of women are anaemic, 
among them 27.64% are moderately and 
24.41% are mildly anaemic. 

Figure1:  

Variables: 

Incidence of anaemia: 

 In this analysis we have considered 
the women respondent of age group 15-45 
years as anaemic if the haemoglobin level is 
lesser than 12 g/dl and it is coded as 1 and 0 
for haemoglobin level greater equal to 12 g/
dl.  
 

Socio economic and bio demographic  
variables:  

 Based on the existing literature we 
have considered the following control       
variables[13,  16]  we have included wealth 
status of the respondent, type of residence, 
religion and caste category of the respondent, 
highest level of educational attainment of the 
respondent and  also frequency of reading 
newspaper.  For bio demographic determi-
nants on the incidence of anaemia we have 
included Body Mass Index of the respondent, 
frequency of eating pulses or beans, frequen-
cy of eating  milk or curd, whether she uses 
contraceptive or not and lastly the impact of 
COVID pandemic on the incidence of     
anaemia. 
 
Methodology: 

 A detailed descriptive summary sta-
tistics is presented using the NFHS-5 data. 
Percentages along with mean and S.D is   
calculated using ―summarize‖ command of 
STATA. The percentages for all the          
determinants are calculated only for anaemic 
women. 

Anaemia  
Category 

% of women respondents 
in NFHS-5 (2019-21) 

 Severe 2.62 

Moderate 27.64 

 Mild 24.41 

Not Anaemic 45.33 

Total 100 
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Result and Discussion:  

Source: Authors calculation based on NFHS-

5 Data 

 From the above table we observe that 
the percentage of anaemic women among the 
poor respondents is more (45.95%) than who 
belong to middle income class. The           
percentage of anaemia increases for women 
who do not use any type of contraceptive 
(32.76%). The likelihood of anaemia is found 
to be lesser in post COVID dataset(51.58%). 
The result may be due to anaemia is the con-
tributory factor for various respiratory diseas-
es such as COVID-19 [15]. Respondents who 
consume pulses or beans and who consume 
milk or curd may be daily (44.99%) or      
occasionally than those who do not or never 
consume these food items are more likely to 
have anaemia. The percentage of anaemia 
increases for women who are overweight or 
obese than women who are underweight. 
Next we observe that women who are highly 
educated reported lesser incidence (10.51%) 
of being anaemic and Further, women who 
reads newspaper daily (25.99%) the odds are 
less for being anaemic than who do not 
(74.01%) and The percentage of being    
anaemic for respondents are lesser for     
Muslim (10.90%) or any other religion 
(10.12%) than the reference category Hindu 
(78.97%).The percentage of anaemic women 
is more among the OBC (51.65%) and   
schedule tribe (25.58%) than general caste 
(22.77%) category following observations of 
Sharif et al.(2023)[6]. The odds for being 
anaemic are greater for women from rural 
(77.84%) area than women from urban area. 
All the findings are in line with Mog et al.
(2023)[10].  
 
Conclusion: 

The increase in percentage of anaemic wom-
en in India is a major concern. The present 
study observes that poor, less educated, rural 
women with less exposure to mass media and 
women from OBC caste are more prone to be 
anaemic. Further we observe that more     
percentages of women become anaemic who 
has poor dietary intake and who are         
overweight or obese[17].  Anaemic women 
are more inclined to get affected with        
respiratory diseases like COVID 19.  Several 
policies have been formulated to combat the 
persistent increase in anaemia among women.  

Variables Level % Mean ± S.D 

Anaemia 
  

No 
(<12g/dl) 
Yes 
(>=12g/
dl) 

  54.67 0.510±0.500 

  
Wealth 
status 
  

Poor 45.95 0.428±0.495 
Middle 
income 19.75 0.205±0.403 

Rich 34.31 0.367±0.482 
Contracep-
tive Use 

Yes 67.24 0.680±0.466 

COVID 
phase 

Phase 1 48.42 0.474±0.499 

Phase 2 51.58 1.526±0.499 

Frequency 
of  eating 
pulses or 
beansdaily 

Yes 
No 

48.30 
51.70 

1.601±0.642 

Highest 
level of 
Education 
  

No edu-
cation 29.59 0.278±0.448 
Primary 14.28 0.138±0.345 
Second-

ary 45.62 0.464±0.499 

Higher 10.51 0.120±0.325 
Frequency 
of taking 
milk  or 

curd 

Daily 44.99 0.469±0.499 

Weekly 22.93 0.227±0.419 
Occa-

sionally 
24.91 0.236±0.425 

Body Mass 
Index 

  

. Under-
weight 16.16 0.130±0.337 
Healthy 
Weight 59.62 0.578±0.494 
Over-
weight 17.89 0.198±0.399 

Obesity 6.33 0.093±0.290 
Frequency 
of reading 
newspaper 
or magazine 

  
 Yes 

25.99 0.395±0.683 

  
Religion 

Hindu 78.97 0.754±0.431 
Muslim 10.90 0.116±0.320 
Other 10.12 0.130±0.337 

Caste 
category 

  

General 22.77 0.238±0.426 

ST 25.58 0.251±0.434 

OBC 51.65 0.511±0.500 

Type of 
Residence 

Rural 77.84   

Urban 22.16 0.245±0.430 
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Govt.of India launched Anaemia Mukt Bharat 

program in 2018 to reduce anaemia          

prevalence among reproductive women.    

National Nutritional Anaemia Prophylaxis 

Programme (NNAPP)launched in 1970 to 

reduce the iron deficiency of women and 

children. However the success is too far away  

from reality. Awareness campaign for women 
in rural area should be arranged to spread 
benefits of healthy food consumption and 
higher education. Efforts should be given to 
the betterment of socially backward classes 
by providing better economic infrastructure 
along with public health campaign.  
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Abstract: Dr. Upendranath Brahmachari 
(1873–1946) was a pioneering Indian       
physician whose groundbreaking discovery of 
Urea-Stibamine revolutionized the treatment 
of kala-azar, a fatal tropical disease. His    
innovative research combined rigorous     
scientific methodology with a nationalist 
drive for self-reliance, challenging     colonial
-era dominance in medical advancements. 
Brahmachari‘s synthesis of Urea-Stibamine 
significantly reduced mortality rates,         
affirming the potential of indigenous medical 
research. His advocacy for scientific         
autonomy was deeply intertwined with the 
Swadeshi movement, reinforcing the need for 
locally driven healthcare solutions. Moreover, 
he championed institution-building, including 
the establishment of India‘s first blood bank, 
fostering a resilient medical infrastructure 
that prioritized domestic talent and public  
health reforms. Despite his monumental   
contributions, global recognition - such as a 
Nobel Prize - eluded him, highlighting the 
systemic biases in international scientific ap-
praisal. His work not only reshaped Indian 
healthcare policy but also set a precedent for 
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1 Urea stibamine, synthesized by Upendranath Brahmachari in 1922, was a significant treatment for kala-
azar (visceral leishmaniasis). It's a brownish amorphous powder, water-soluble, and forms a reddish solu-
tion. Brahmachari's discovery earned him Nobel Prize nominations and saved numerous lives in countries 
like India, France, Greece, and China. 

 
2 Kala azar, also known as visceral leishmaniasis, is a severe parasitic disease primarily found in India and 
its neighboring countries. It's caused by the protozoan parasite Leishmania donovani and transmitted 
through the bite of infected sandflies. If left untreated, kala azar is almost always fatal.  
 
3 Visceral leishmaniasis (VL), also known as kala-azar or "black fever", is a serious and potentially fatal 
parasitic disease caused by Leishmania parasites transmitted by sandflies. It's characterized by irregular 
bouts of fever, weight loss, and enlargement of the spleen and liver. If left untreated, VL can be fatal, with 
over 95% of cases resulting in death.  
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decentralized, grassroots medical innovation.   
Brahmachari‘s legacy continues to influence 
contemporary health policies and research 
paradigms, underscoring the enduring impact 
of indigenous scientific excellence. 
Keywords: Urea-Stibamine, Kala-azar    
treatment, Scientific self-reliance, Colonial 
healthcare challenges, Indigenous medical 
innovation. 

Introduction: Dr. Upendranath Brahmachari 
(1873–1946) was a pioneering Indian       
physician whose groundbreaking discovery of                 
Urea-Stibamine revolutionized the treatment 
of kala-azar, a form of visceral leishmaniasis, 
during a time of intense colonial domination 
(Chen, 1949). His innovative work was not 
only a significant medical breakthrough but 
also an assertion of indigenous scientific 
prowess at a time when Western methodolo-
gies were privileged. Devoted to addressing 
India‘s unique public health challenges,  
Brahmachari developed life-saving treat-
ments that alleviated the suffering of count-
less individuals, marking a decisive step   
towards decentralized, locally relevant 
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healthcare. His research uniquely combined 
rigorous scientific inquiry with a deep     
commitment to social justice, serving as both 
a clinical innovation and a potent symbol of 
nationalist self-reliance. The roots of the   
nationalist ethos can be traced back to the 
early movements against colonial rule.   
Leaders and thinkers envisioned a nation that 
would reclaim its heritage and build entirely 
upon its own resources. This vision gave birth 
to initiatives that encouraged the revival of 
native arts, industries, and scientific research. 
The famed Swadeshi Movement, for         
example, promoted indigenous products and 
laid the groundwork for the broader idea of 
―Atma Nirbhar Bharat‖ or self-reliant India—
a concept that has seen significant resurgence 
in contemporary discourse. This introduction 
sets the stage for a detailed exploration of his 
contributions: from his medical innovations 
to his resistance against colonial constraints, 
his efforts in institutional development, and 
the enduring legacy he carved in modern  
Indian healthcare. The sections that follow 
will further elucidate the confluence of     
science, nationalism, and self-determination 
characterizing his work. 
 
Medical Innovation and the Discovery of 
Urea-Stibamine 
In the early decades of the twentieth century, 
kala-azar emerged as a significant public 
health challenge in colonial India, particularly 
among impoverished rural communi-
ties. Official records clearly indicate that 
British India was severely affected by       
epidemics and contagious diseases. Despite 
being aware of these health crises, the       
colonial government refrained from imple-
menting preventive or curative measures for 
nearly a century (Mund, 2021). The British 
colonial power in India exhibited lack of  
concern for the remedial measures towards 
the treatment of  tropical diseases and subse-
quent research. Dr. Upendranath Brahmacha-
ri, driven by acute awareness of these health 
crises, embarked on a meticulous inquiry into 
the pathology of kala-azar. His persistent re-
search led to the synthesis of Urea-Stibamine, 
a novel therapeutic agent that dramatically 
reduced mortality rates and improved patient 
outcomes. Brahmachari‘s rigorous laboratory 

experiments and methodical clinical trials 
demonstrated how indigenous research, even 
under resource-constrained conditions, could 
produce life-saving advancements. By 1925, 
the use of Urea-Stibamine had successfully 
reduced the mortality rate of Kala-azar to 
10%, achieving a remarkable cure rate of 
95%. This drug was widely utilized for treat-
ing Kala-azar not only in India but also in 
Greece, France, and China for several years 
(Saha, Chaudhury, & Maji, 2021). 
 
Urea-Stibamine was far more than a pharma-
ceutical breakthrough; it symbolized a    
broader commitment to self-reliance in    
medical science. By relying on local expertise 
and scientific acumen, Brahmachari‘s work 
decisively challenged prevailing assumptions 
that Western medicine was the sole source of 
effective treatment. This innovation not only 
alleviated the severe burden of kala-azar 
among affected populations but also served as 
an assertion of national intellectual           
sovereignty. His success galvanized further 
local research into tropical diseases, paving 
the way for a renewed framework of         
autonomous and context-specific medical 
investigation in India. 
 
Moreover, the development of Urea-
Stibamine redefined the role of indigenous 
research within a colonially dominated      
scientific milieu. By overcoming immense 
institutional and resource barriers,           
Brahmachari‘s discovery underscores the   
potential for locally driven scientific break-
throughs to confront and transcend external 
domination. His pioneering work remains a 
landmark achievement in global health,     
testifying to the transformative power of 
homegrown innovation in tackling region-
specific medical challenges.  
 
Colonial Challenges and Advocacy for  
Scientific Self-Reliance 
 
British colonial rule justified its authority 
through a developmentalist perspective that 
portrayed the colonized population as under-
developed and fragmented. The portrayal of 
colonial subjects as "underdeveloped" framed 
the Indian population as incapable of self-
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governance, effectively postponing their   
sovereignty to an uncertain future (Sultan, 
2020). Even after 150 years of British rule, 
Western medical practices continued to face 
significant challenges in gaining widespread 
acceptance among the Indian population 
(Arnold, 1993, p.3). Under British colonial 
rule, Indian scientists operated within a 
framework intentionally designed to subdue 
indigenous research. The prevailing policies 
favoured Western methodologies and institu-
tions, thereby restricting funding, modern 
laboratory access, and institutional support 
for native scholars. Such systemic barriers 
were instrumental in maintaining the colonial 
hierarchy by marginalizing local expertise 
and innovation. 
Despite these formidable challenges,          
Dr. Upendranath Brahmachari transformed 
adversity into an opportunity for pioneering 
public health advancements. Confronted with 
the dual burden of tropical diseases and     
colonial neglect, he channelled his efforts 
into developing effective treatments that 
could be produced locally. His synthesis of 
Urea-Stibamine not only provided a break-
through cure for kala-azar but also emerged 
as a potent symbol of scientific self-reliance. 
By relying on indigenous knowledge and  
resourcefulness, Brahmachari‘s work       
challenged the notion that Western science 
was the sole harbinger of medical progress. 
 
Brahmachari‘s advocacy extended beyond the 
laboratory. It was rather closely intertwined 
with the broader Swadeshi movement,      
advocating for all encompassing self-
reliance. Indian nationalism is an intricate 
fabric shaped by centuries of intellectual,  
cultural, and political struggles, ultimately 
converging into a unified aspiration for self-
sufficiency. Central to this movement is the 
principle of self-reliance—not just a demand 
for political autonomy from colonial rule, but 
a resolute call to revive and utilize indigenous 
strengths in pursuit of a sovereign and self-
sustaining future. He argued that the health of 
a nation could only be secured through an 
internally sustained research ecosystem that 
was attuned to local challenges. In doing so, 
he not only countered the global dominance 
of Eurocentric scientific discourse but also 

laid the groundwork for an autonomous 
framework of medical research in India. His 
work inspired subsequent generations of Indi-
an researchers to pursue solutions tailored to 
the unique healthcare needs of their commu-
nities, reinforcing the ideal that true progress 
emanates from self-determination and local 
expertise.  

Institution-Building and Grassroots 
Healthcare Reforms 
Dr. Upendranath Brahmachari understood 
that the transformative potential of his scien-
tific breakthroughs could be amplified only 
through robust institutional support and local-
ly grounded healthcare reforms. One of his 
most notable contributions was the establish-
ment of India‘s first blood bank, a pioneering 
venture that revolutionized emergency medi-
cal care by ensuring the rapid availability of 
lifesaving blood supplies for patients in    
critical need. 
 
Brahmachari‘s vision extended well beyond a 
single institution. He was instrumental in 
founding hospitals and research centers that 
served as incubators for local scientific talent. 
His hospital in Kolkata, for instance, not only 
provided high-quality clinical care to under-
served communities but also fostered an   
environment where indigenous practitioners 
could receive advanced training and engage 
in collaborative research. This dual approach, 
combining patient care with scientific       
inquiry, significantly advanced the domestic 
capacity for addressing region-specific health 
challenges.  

Moreover, Brahmachari‘s institution-building 
efforts were imbued with a strong            
commitment to social justice. He believed 
that accessible healthcare was a cornerstone 
of national self-determination and that the 
empowerment of local communities was   
essential for overcoming the vestiges of    
colonial dependency. By integrating       
grassroots engagement with high-caliber 
medical research, he laid the foundation for a 
decentralized healthcare model that continues 
to inform public policy in modern India. His 
legacy in institutional reform not only       
fortified the nation's scientific infrastructure 
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but also served as a catalyst for future innova-
tions driven by local resources and expertise.   
 
Recognition, Controversies, and Global 
Scientific Biases 
Dr. Upendranath Brahmachari‘s development 
of Urea-Stibamine for kala-azar treatment, 
stands as a monumental achievement in    
Indian medical science that, paradoxically, 
received limited international recognition. 
Despite clear evidence of his treatment‘s   
efficacy and transformative impact on       
reducing mortality among afflicted           
populations, Brahmachari was notably over-
looked by major global awards such as the 
Nobel Prize (Saha, Chaudhury, & Maji, 
2021). This omission has prompted extensive 
scholarly debate regarding the structural   
biases inherent in the global scientific      
community, biases that have historically   
prioritized research emerging from western 
institutions over that conducted within      
colonial contexts. 
 
The controversy surrounding Brahmachari‘s 
unrecognized achievements underscores 
deeper issues of exclusion and marginaliza-
tion. His pioneering efforts, which not only 
advanced clinical practice but also           
symbolized a broader nationalist assertion of 
scientific autonomy, challenged prevailing 
Eurocentric narratives of medical progress. 
Critics contend that his case exemplifies how 
political dynamics and systemic prejudice 
under colonial rule contributed to the under-
valuation of indigenous scholarship. Such 
oversight inadvertently reinforced a cycle in 
which non-Western scientific contributions 
remained perpetually on the periphery of  
international acclaim.  
Moreover, Brahmachari‘s experience        
illustrates the broader consequences when 
exceptional local innovations are sidelined. 
The failure to acknowledge his work not only 
diminished his personal legacy but also     
impeded the momentum for an indigenous 
research paradigm tailored to the unique  
challenges of tropical medicine. This         
historical oversight serves as a call for          
re-examining the criteria by which scientific 
merit is judged and recognized. Contempo-
rary scholars advocate for a more inclusive 

evaluative framework—one that values     
scientific ingenuity regardless of               
geographical or political origin, thereby    
ensuring equitable acknowledgment of break-
throughs that have the potential to reshape 
global health outcomes.   

Legacy and Impact on India’s Healthcare 
Policies 
 
Dr. Upendranath Brahmachari‘s enduring 
legacy has profoundly shaped the contours of 
India‘s healthcare landscape and pharmaceu-
tical policies long after colonial rule ended. 
His groundbreaking innovation -the develop-
ment of Urea-Stibamine for kala-azar was 
more than a medical breakthrough; it was a 
clarion call for scientific self-reliance that 
challenged the era‘s dominant Western      
paradigms. By demonstrating that locally 
driven research could decisively combat   
region-specific diseases, Brahmachari not 
only saved countless lives but also inspired a 
transformational reorientation in public health 
priorities. 
 
 In the post-independence India,  
Brahmachari‘s methods became a cornerstone 
for the nation‘s evolving healthcare         
strategies. His relentless pursuit of institution-
building, exemplified by the establishment of 
the country‘s first blood bank and other   
medical research facilities, set in motion a 
ripple effect across the healthcare sector. 
These institutions provided the necessary  
infrastructure for rigorous scientific inquiry 
and advanced clinical care, effectively      
bolstering the nation‘s ability to manage   
endemic diseases with indigenous expertise². 
Brahmachari‘s model integrated research 
with grassroots healthcare delivery, a dual 
approach that has since been enshrined in 
national policy reforms aimed at decentraliz-
ing medical services and fostering local inno-
vation.  

Furthermore, his work significantly           
contributed to the growth of a resilient      
domestic pharmaceutical industry. By        
advocating for policies that prioritized local 
resources, technology transfer, and capacity 
building, Brahmachari established a  
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framework within which subsequent         
researchers could develop region-specific 
therapeutic solutions. This strategic emphasis 
on self-sustaining research ecosystems has 
continued to influence health policy, ensuring 
that modern initiatives remain closely aligned 
with the unique needs of the Indian populace. 
Today, Brahmachari is celebrated not only 
for his clinical achievements but also for his 
visionary role in shaping a healthcare system 
rooted in indigenous strengths and social eq-
uity. His lifetime of contributions continues 
to inspire policymakers and researchers who 
strive to create an inclusive and responsive 
healthcare landscape in India. There remains 
much to learn from his life, encapsulated in 
the four guiding principles—Discipline,    
Devotion, Dedication, and Diligence 
(Bharati, 2024). 
 
Conclusion 
Dr. Upendranath Brahmachari's enduring 
contributions have indelibly shaped the     
trajectory of Indian medical science and    
policy. The legacy is interwoven with the 
broader tapestry of Indian nationalism. His 
work stands as a testament to how self-
reliance in science contributed to the nation‘s 
overall struggle for identity and autonomy. In 
a time when the colonial regime sought to 
control every facet of Indian life, independent 
research and indigenous innovation became 
acts of defiance and symbols of resistance.  

Such groundbreaking contributions           
reinforced the belief that for India to be truly 
free, it needed to cultivate strength in every 
domain-political, economic, cultural, and   
scientific. Ultimately, Brahmachari‘s         
integrated vision of medical innovation, insti-
tution-building, and national pride offers   
enduring lessons for global health policy. His 
contributions remind us that sustainable    
progress in healthcare is most achievable 
when science is firmly rooted in the realities 
of its community and when national efforts 
are acknowledged,    valued, and given     
importance, particularly in relation to interna-
tional collaborations. 
 
Today, the call for self-reliance continues to 
echo in modern policies and initiatives that 
aim to enhance local production, innovation, 
and economic sustainability. As India moves 
forward into the global sphere, it does so by 
paying homage to the legacy of visionaries 
like Dr. U.N. Brahmachari, whose spirit of 
innovation and commitment towards the   
nation continues to inspire. In essence, the 
synergy between Indian nationalism, self-
reliance, and the pioneering work of Dr. U.N. 
Brahmachari illustrates a fundamental truth: a 
nation‘s true strength lies in its ability to   
harness and celebrate its potential.  
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