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NaCure o f  Biology

Biology is the science o f  life. It is the story o f  life on earth. It is the sc ience o f  life 
forms and living processes. Biological systems often appear  to cha llenge physical laws 
that govern the behav ior  o f  m atter and energy in ou r  w orld . Historically, biological 
know ledge w as ancillary to know ledge  o f  hum an body and its function. T he  latter as we 
know, is the basis o f  m edical practice. H owever, parts o f  biological kno w led g e  developed 
independent o f  hum an application. Fundamental questions about the orig in  o f  life, the 
origin and grow th  o f  biodiversity, the evolution o f  flora and fauna o f  different habitats, 
etc. caught the im agination o f  biologists.

•f
I he very descrip tion  o f  living organism s, be it from a m orphological  prospective , a 

physiological perspective, a taxonom ical perspective, etc. engaged  scientists  to such  an 
extent that for sheer convenience, i f  not for anything else, the subject m atter  got 
artificially d iv ided  into the sub-d isc ip lines  o f  Botany and Z oo logy  and later, even into 
M icrobiology. M eanw hile  physical sciences m ade heavy inroads into biology, and 
established B iochem istry  and B iophysics  as new  sub-d isc ip lines  o f  biology. M en d e l 's  
work and its red iscovery  in the early 20 lh century led to the p rom otion  o f  the study o f  
Genetics. T he d iscovery  o f  the double  helical s tructure o f  D N A  and the dec iphering  o f  
th ree-dim ensional structures o f  many m acrom olecu les  led to the es tab lishm en t o f  and 
phenom enal g row th  in the dom inating  area o f  M olecular  Biology. In a sense, functional 
d isciplines laying em phasis  on m echan ism s underly ing living p rocesses  received m ore 
attention, support, intellectual and social recognition. Biology unfortunate ly  got divided 
into classical and m odern  biology. To the m ajority  o f  practic ing  biologists , pursuit o f  
biological research becam e m ore  em pirical rather than a curiosity  and hypothesis  driven 
intellectual exercise. Fortunately  and quietly, general and unify ing  principles o f  biology 
were also being d iscovered, rediscovered and em phasized .  T he  w ork  o f  Mayr. 
D obhzhansky, H aldane. Perutz. K horana. M organ. D arling ton , Fisher, and m any  others  
brought respect and seriousness  to both classicr! and m olecu la r  biological disciplines. 
Ecology and System s Biology got established as unify ing biological discip lines. Every 
area o f  biology began  deve lop ing  interface with not only o ther  areas  o f  biology but also 
o ther discip lines o f  Science and M athem atics. Pretty soon, the boundaries  becam e 
porous. They are no w  on  the verge o f  d isappearing  altogether. P rogress in H um an 
Biology, B iom edical Sciences, especially  the structure, function ing  and evo lu tjon  o f  the 
hum an brain brought in respect, aw e and philosophical insights to biology. Biology even 
stepped out ol laboratories, m u seu m s and natural parks and raised social, econom ic  and 
cultural issues, cap turing  the im agination o f  the general public  and hence, political 
attention. Educationis ts  did not lag behind and realized that b io logy  should  be taught as 
in terdisciplinary and  in tegrating science. A new  synthesis  o f  all areas o f  basic and applied 
biology is the need o f  the hour. Biology has com e o f  age.
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Biology is the science o f  life forms and living processes. T he  living world  com prises  
an am az in g  diversity  o f  living organisms, Early man could easily perce ive  the difference 
betw een inanim ate  m atter and living organisms. Early m an deified som e o f  the inanim ate 
m atter  (w ind, sea, fire, etc) and som e am ong  the an im als  and plants. A co m m o n  feature 
ol all such form s o f  inanim ate and anim ate objects was the sense  o f  aw e or fear that they 
evoked . I he descrip tion  o f  living organism s including hum an  beings began m uch  later in 
hum an  history. Societies, which indulged in an thropocentric  v iew  o f  biology, could 
register limited p rogress in biological knowledge. System atic  and m onum ental  
descrip tion o f  life forms brought in, out of necessity, detailed  system s o f  identification, 
nom encla tu re  and  classification. The biggest spin o f f  o f  such s tudies w as the recognition 
o f  sharing o f  s im ilarities  am ong  living organism s both horizonta lly  and vertically. That 
all present day living o rganism s are related to each o ther and also to all o rgan ism s that 
ever lived on this earth, w as a revelation, which hum bled  m an and led to cultural 
m ovem en ts  for conservation  o f  biodiversity.

The descriptioa*of the d iverse forms ol life on earth w as m ade only  by observation- 
through naked eyes or later through m agnifying lenses and m icroscopes. This  description 
is m ain ly  o f  gröss  structural features, both external and internal. In addition , observable 
and perceivable  living phenom ena were also recorded as p a iT o f  this descrip tion. Before 
experim ental b io logy or m ore  specifically. Physiology w as estab lished  as part o f  biology, 
naturalists  described  only  biology. Hence, biology rem ained  as natural history for a long 
time. The descrip tion , by itself, w as am azing  in term s o f  detail. H ence, this description 
becam e m eaningfu l and helpful in framing research questions in physiology or 
evolutionary  biology. *

Biology is the study o f  living organisms. The detailed  descrip tion  o f  their  form and 
function only brought out their diversity. It is the Cell Theory  that em phas ized  the unity 
underly ing this d iscovery  o f  forms, i.e.- the cellular o rgan iza tion  o f  all life forms. The 
Cell Theory a lso  created  a sense o f  mystery around living phenom ena ,  i.e.- physiological 
and behavioral processes. This  mystery was the requ irem ent o f  integrity o f  cellular 
organization , for living phenom ena to be observed or dem onstra ted . In s tudying and 
undeis tand ing  the physiological processes, one can take a physicochem ical approach  and 
use cell fiee system s to investigate. This approach  enables  us to describe  the various 
processes in m o lecu la r  terms. In other words, we an sw er  the question , what is the 
moleculai basis o f  physiological processes. It can also explain  the abnorm al processes 
that occur during  any  deceased condition. This approach  o f  trying to understand and 
explain  system s and p h enom ena  by the study o f  properties  o f  the com ponen ts  o f  the 
system is popularly  called  Reductionist Biology. O ne can notice that m any  areas o f  
biology like behav io r  are yet to be reduced to descrip tion in m o lecu la r  terms.

The descrip tion  o f  s tructure and variation o f  living o rgan ism s over  a period o f  time, 
ended up as tw o apparently  irreconcilable perspectives on biology. T he  tw o  perspectives 
essentially rested on tw o levels of organization ol life form s and living phenom ena . O ne 
described at o rgan ism ic  and above level o f  organization  w hile  the second described at 
cellular and m olecu la r  level o f  organization. T he first resulted in ecology and related



disciplines. T he  second  resulted in Physiology and related discip lines. T he relation o f  the 
physiological processes  to the env ironm ent was often  ignored.

The reduction is t  approach to the study o f  life forms resulted in increasing use o f  
physicochem ical concep ts  and techniques. A m ajority  o f  these s tudies em ployed  either 
surviving tissue m o d e ls  or straightaway, cell free system s. An explosion  o f  knowledge 
resulted in M olecu la r  Biology. M olecular  Physiology becam e a lm ost synonym ous with 
B iochem istry  and Biophysics. H owever, it is now  increasingly  realized that neither a 
purely o rganism ic approach  nor a purely reductionistic m o lecu la r  approach  would reveal 
the truth about bio logical processes or living phenom ena . System s biology m akes us 
believe that all l iving phenom ena are em ergen t properties  due to interaction am ong 
com ponen ts  o f  the system under study. A regulatory netw ork  o f  m olecules, supra- 
m olecular assem blies ,  cells, tissues, o rgan ism s and indeed, popu la tions and com m unities ,  
each create emergent, properties.
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