
COMMENTARY 
 

CURRENT SCIENCE, VOL. 115, NO. 4, 25 AUGUST 2018 616 

14. Radhika, V., Kost, C., Bonaventure, G., 
David, A. and Boland, W., PLoS ONE, 
2012; https://doi.org/10.1371/journal.pone. 
0048050  

15. Shaw, A. J., Szövényi, P. and Shaw, B., 
Am. J. Bot., 2011, 98, 352–369.  

16. Asakawa, Y. and Ludwiczuk, A., J. Nat. 
Prod., 2016; doi:10.1021/acs/natprod. 
6b01046.  

17. Drábková, L. Z., Dobrev, P. I. and  
Motyka, V., PLoS ONE, 2015; https:// 
doi.org/10.1371/journal.pone.0125411  

18. Chiu, P.-L., Patterson, G. W. and Fenner, 
G. P., Phytochemistry, 1985, 24, 263–266. 

19. Toyota, M. T., Omatsu, I., Braggins, J. 
and Asakawa, Y., J. Oleo Sci., 2009, 11, 
579–584. 

20. Matsuo, A. and Sato, A., Phytochemistry, 
1991, 30, 2305–2306.  

21. Gerson, U., In Bryophyte Ecology (ed. 
Smith, A. J. E.), Chapman & Hall, Lon-
don, 1982, pp. 291–332.  

22. Capinera, J. L. (ed.), In Encyclopedia of 
Entomology, Springer, Dordrecht, 2008, 
p. 3202.  

23. Glime, J. M. (ed.), In Bryophyte Ecology, 
Volume 2, Bryological Interaction, Ebook 
sponsored by Michigan Technological 
University and the International Associa-
tion of Bryologists, 2017; http://digital-
commons.mtu.edu/bryophyte-ecology2/ 

24. Vickery, V. R., Ann. Entomol. Soc. Que., 
1969, 14, 22–24.  

25. Konstantinov, A., Chamorro, M. L., Pra-
thapan, K. D., Ge, S.-Q. and Yang,  

X.-K., J. Nat. Hist., 2013, 47, 2459–
2477.  

26. Cronberg, N., Lindbergia, 2012, 35, 76–
85.  

27. Asthana, G. and Srivastava, S. C., Lind-
bergia, 1993, 18, 94–96.  

28. Helmsing, I. W. and China, W. E., Ann. 
Mag. Nat. Hist., 1937, 19, 473–489.  

29. China, W. E., Trans. R. Entomol. Soc. 
London, 1962, 114, 131–161. 

30. Evans, J. W., Rec. Aust. Mus., 1982, 34, 
381–406.  

31. Burckhardt, D., Deutsch. Entomol. Z., 
2009, 56, 173–235. 

32. Heads, M., Biogeography of Australasia: 
A Molecular Analysis, Cambridge Uni-
versity Press, Cambridge, UK, 2013, p. 
493.  

33. Kuechler, S. M., Gibbs, G., Burckhardt, 
D., Dettner, K. and Hartung, V., Environ. 
Microbiol., 2013, 15, 2031–2042.  

34. Brożek, Y., Aphid. Hemipt. Ins., 2007, 
13, 35–42.  

35. Bhalerao, A. M., Naidu, N. M. and Para-
njape, S. Y., Proc. Indian Acad. Sci. 
(Anim. Sci.), 1986, 96, 323–327.  

36. Gupta, S. K., Zootaxa, 2016, 4097(1), 
118–124.  

37. Kuřavová, K., Šipoš, J., Wahab, R. A., 
Kahar, R. S. and Kočárek, P., Zool. J. 
Linn. Soc., 2017, 179, 291–302.  

38. Kočárek, P., Holuša, J., Grucmanová, S. 
and Musiolek, D., Cent. Eur. J. Biol., 
2011, 6, 531; https://doi.org/10.2478/ 
s11535-011-0023-y 

39. Ignatov, M. S., Sidorchuk, E. A. and  
Ignatova, E. A., Bryoph. Divers. Evol., 
2017, 39, 2017; doi:http://dx.doi.org/ 
10.11646/bde.39.1 

40. Haines, W. P. and Renwick, J. A. A.,  
Entomol. Exp. Appl., 2009, 133, 296–
306.  

41. Krishnan, R. and Murugan, K., In Pros-
pects in Bioscience: Addressing the  
Issues (eds Sabu, A. and Augustine, A.), 
Springer India, New Delhi, 2013, pp. 19–
32.  

42. Dandotiya, D., Govindapyari, H., Suman, 
S. and Uniyal, P. L., Arch. Bryoph., 
2011, 88, 1–126.  

 
 
ACKNOWLEDGEMENTS. I thank Renée 
M. Borges (Indian Institute of Science, Ben-
galuru) and Ashish K. Asthana (National  
Botanical Research Institute, Lucknow) for 
reading the draft of this commentary and pro-
viding useful feedback. I also thank G. Mad-
havan (Current Science Association) for 
providing PDF of Bhalerao et al.35 and Ana-
mika Sharma for providing the PDFs of 
Mehltreter and Gerson11. 
 
 

Anantanarayanan Raman is in the 
Charles Sturt University and Graham 
Centre for Agricultural Innovation, PO 
Box 883, Orange, NSW 2800, Australia. 
e-mail: araman@csu.edu.au  

 
 
 
 

Veterinarians as scientific contributors in mainstream biomedical  
research 
 
Sharvan Sehrawat and Rajeev Kaul 
 
Arguably, veterinarians belong to one of 
the most respected professions owing to 
their significant contribution in protect-
ing global food supply, uplifting public 
health and being the custodians of more 
number of species than any other profes-
sional can claim. The curriculum of vete-
rinary sciences includes knowledge of 
anatomy and physiology of a variety of 
animals, pathobiology of developmental, 
metabolic and degenerative diseases, the 
epidemiology of zoonotic diseases and 
reverse zoonosis, in addition to basic 
sciences and extension-related subjects. 
Therefore the unique set of skills  
acquired by veterinarians who choose to 
become biological scientists makes them 
better contributors in biomedical re-

search as well. However, their potential 
remains unharnessed, particularly in In-
dia, to fulfil unmet challenges in an ever-
changing climate that is bound to impend 
the ecosystem and pose an unheard scale 
of public health problems in the not-so-
distant future.  
 Approximately 60% of the pathogens 
infecting humans originate from animals, 
which also serve as a reservoir or mixing 
vessel for emerging pathogens. There-
fore, knowledge of disease pathogenesis 
in animals can be useful for devising  
interventions to ameliorate human suffer-
ings. Veterinarians are trained to handle 
and treat animals, and therefore are aptly 
trained to measure and intervene in nor-
malizing vital parameters during animal 

experimentation. This suitably prepares 
them to add value to biomedical research 
endeavours as well. If such parameters 
were not factored in during analyses, the 
outcome of experiments would have  
limited, if any, translational value. How-
ever, if their contributions are relegated 
to mere caregivers, the whole concept of 
mutual collaboration would be jeopar-
dized only to significantly halt progress 
in biomedical science. In the past, veteri-
narians-turned-scientists have contri-
buted immensely to our understanding of 
the fundamental phenomena in biology 
(Table 1). From India also we do have 
notable contributions in vaccines, diag-
nostics and mammalian cloning by vete-
rinary scientists. In countries like India 
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where resources are limited, a major em-
phasis should be in setting our priorities 
right and tackling them head-on. Con-
certed and collaborative efforts of both 
veterinary and biomedical research 
scientists could immensely help achieve 
such goals. In the past few decades, par-
ticularly in the national context, the situ-
ation has changed for good primarily due 
to reverse brain drain, with many scien-
tists trained in world-renowned laborato-
ries choosing to begin their independent 
scientific careers in India. However, a 
myopic vision at this stage would be 
counterproductive and therefore the need 
of the hour is to create a conducive re-
search environment that essentially in-

volves building bridges and initiating 
concerted efforts of veterinary and bio-
medical researchers in tackling public 
health problems. Other challenges are 
perhaps equally if not more alarming are: 
(1) There seems to be a trend among 
most veterinarians to choose clinical 
practice especially in companion animal 
health, rather than food animals. (2) Few 
clinicians even bother or have the time to 
do research, and even fewer are inclined 
to take up problems at the interface of 
veterinary and biomedical sciences. (3) 
Research preferences on ‘animal models’ 
rather than on animals are given way too 
much emphasis. This is for anyone to 
analyse how many studies performed on 

‘animal models’ are eventually relevant 
to animals and humans, who do not have 
the luxury of living in segregated, clean 
environment. A proposal focusing on the 
use of Arabian foals rather than severe 
combined immunodeficiency mice to 
study primary immunodeficiency disease 
may find it difficult to get funds as does 
the use of equine, feline and bovine re-
troviral diseases to model human immu-
nodeficiency virus and its pathogenesis. 
This cannot be ascribed to the superiority 
of mouse, but to our failure in develop-
ing reagents, tools and establishing rele-
vant disease models in companion 
animals and/or livestock. One needs to 
ask what we think is a pertinent question: 
Do we have to cure ‘models’ or real ani-
mals and humans? In some cases however, 
animal models indeed have helped in 
making fundamental discoveries and 
identifying drug targets. To make things 
worse, if someone musters courage to 
work on such issues, many a time it does 
not receive encouragement by those in-
volved in decision-making at various  
levels. This scenario needs to be ex-
amined seriously, if our aim is to do 
something meaningful with intrinsic val-
ue and extrinsic rewards. Possible reme-
dies to bridge the gap would be discussed 
elsewhere. 
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Table 1. Contribution of veterinary scientists in Biomedical Research outside India 

Contributors         Discovery 
 

Peter Charles Doherty* MHC restriction of cytotoxic CD8+ T cells (1976) 
Bill Hadlow** A pioneer on scrapie (1973) 
Theobald Smith and  Texas cattle fever transmitted by insects (1893) 
 Frederick L. Kilbourne  
Arnold Theiler and W.O. Neitz Life cycle of many protozoal and tick-borne viral  
   diseases 
Peter Biggs, Graham  Pioneer in the field of cancer biology (1967) 
 Purchase and Richard  
 Witter 
Josh Fidler Cancer metastasis and its molecular mechanisms 
Friedrich Loeffler and  Discovered Foot and Mouth disease virus (1898) 
 Paul Frosch  
Walter Plowright Rinderpest Virus tissue culture vaccine*** (1968) 
Daniel Salmon Identified salmonella, the causative agent of  
   salmonellosis 
Robin A. Coomb Developed Coomb’s test for autoimmune disease  
   diagnosis (1994) 
Ralph Brinster**** Mammalian transgenesis and cloning (1994) 

*Nobel laureate (1996).  
**The field was recognized with two Nobel prizes – Carlton Gajdusek (1976) and Stan-
ley Prusiner (1997). 
***The only animal disease eradicated worldwide and FAO recognized the contribution
of Plowright. 
****US National Science Medal (2010). 
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