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TREND OF ZOOLOGICAL RESEARCH IN THE U.K. AND THE U.S.A.

K. N. BAHL
(The University, Lucknow)

DURING the last twenty-five to thirty years

there has been a complete transfer of in-
“terest in Biology, both in the U.K. and in the
U.S.A, from the earlier predominantly morpho-
logi.cal standpoints to the more analytical ex-
perimental methods. During the last century
when the fauna of most countries was not ade-
quately surveyed, taxonomy and comparative
anatomy attracted a large number of workers
but now-a-days taxonomic work is confined
only to workers in museums, and the discovery
of a new species or a genus is considered a very
minor event in Biology. Till the earlier years
of this century comparative anatomy, embryo-
graphy and phylogeny occupied the stage, so
to speak, and the triumph of the doctrine of
Evolution has owed much to the study of the
structure and development of animals. Sub-
jects like metamerism, segmentation of the
vertebrate head, the morphological interpreta-
tion of the cranial nerves, Limulus and the an-
cestry of the vertebrates, origin of land verte-
brates, adaptive radiation in the Reptiles, cell-
lineage and the determinative type of cleavage
were some of the hghlights of morphological
research. In spite of these notable advances
Zoology remained almost wholly a descriptive
science little concerned with the active pro-
cesses of life. Although zoologists still have a
high regard for the basic discipline of compa-
rative anatomy, they have now realized that
the method of comparative anatomy must in-
creasingly embrace considerations of function :
it is not enough to examine diverse animal
forms, the significance of their diversity must
also be properly appraised. In modern biologi-
cal research, therefore, there is a growing
reliance on the more exact techniques of phy-
sics, chemistry and even mathematics, so that
experimental biology in its various aspects has
now developed into many newer disciplines like
general physiology, biochemistry, biophysics,
genetics, experimental embryology and ecology.
The purely vitalistic conceptions of earlier days
as working hypotheses have largely given place
to mechanistic conceptions of the processes of
life—in fact for the proper understanding of
the working of the animal machine, the work-
ing hypothesis of a modern biological research
worker can only be the mechanistic view of
life, however inadequate it may be in the pre-
sent state of our knowledge.

This change of interest from morphology to
physiology began on the European continent,
and thence spread both to the U.S.A. and the
UX. In the U.S.A. the Woods Hole Marine
Biological Laboratory has developed into a fine
and important institution : it is not only a meet-
ing and working place in summer for biologists
from all over the country but serves as an
important clearing house both of biological re-
"~ search and biologists—it combines the advanta-
ges of a large scientific society in residence and
a truly democratic social club. There are abopt
400 workers and their families in residence in
summer taking advantage of the excellently
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equipped laboratory and a very well stocked
scientific library. Here, as early as 1891, Whit-
man advocated the development of “biclogical
physiology” as distinguished from mammalian
physiology of the medical schools. He empha-
sised that “the association of morphological and
physiological research enlarges the field of
vision on both sides—converts half-views into
whole views.” Whitman’s own work was large-
ly Torpholog_lcal-——his classical monograph on
the metamerls_m of Clepsine” is still a master-
piece—but he invited Jacques Loeb to lead the
Department of General Physiology both for in-
struction and research. This laboratory conti-
nues to offer a very efficiently run course in
general physiology—probably the best in the
world. Jacques Loeb and his co-workers made
Wood_s Hole the centre of general physiology
and its influence spread throughout the coun-
try.' Embryology has always been a favourite
subject at Woods Hole, as in summer it is a
veritable paradise for students of development
because of the wealth of material available for
study. Jacques Loeb and his collaborators made
full use of these opportunities and gave an
expex;lmental. turn to embryology as well.
Loeb’s experiments on the production of multi-
ple embryos and his famous discovery of arti~
ficial parthenogenesis, Wilson’s experimental
analysis of cell-lineage in the eggs of Denta-
lz_um and Patelle, Conklin’s work on the as-
c1d1a1’1 egg and the “organ-forming substances”,
Lyong suggestion of the use of centrifuge in
experimental embryology, and Morgan and
Lillie’s demonstration of polarity and bilate-
rality of the egg are some of the well-known
results of experimental embryology of the
earlier days at Woods Hole. Jacques Loeb also
gave an impetus to the study of regeneration
and regulation and wrote a book Regeneration
from a Physico-Chemical View-point, just be-
fore his death. T. H. Morghan of Drosophila
fame worked for several years on the experi-
mental analysis of regeneration, and C. M.
Child furnished the ideas of axial gradients and
physiological isolation. The mystery of fertil-
zzatlor_l was explained by the analytical and
experimental work of Wilson, Mathews, Conk-
lin and Lillie. Mead and Morgan carried the
analysis a stage further till Loeb put the cop-
ing stone, so to speak, by his work on artificial
parthenogenesis. In cytological studies the work
of Wilson, Montgomery, Morgan and Muller is
too well known to be repeated here. Wilson
was the first to present the theory of sex-
chromosomes : Morgan by his epoch-making
work on Drosophila established a clear relation
between cytology and genetics, while Muller of
Indiana used X-rays on the genes to produce
mutations.

During recent years Parker’s work on the
elementary nervous system, the micro-dissec-
tion apparatus of Robert Chambers and its use
in the study of cellular physiology, Paul Weiss’s
in experimental embryology and his
demonstration of the distinction hetween qutg-
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rs reflexogenous activity of the
Zggﬁgﬁs n‘éivoLifs syﬁtem, Heilbrunn's W(())“kZ on
the colloid chemistry of protoplasm, HMV({.}’ 8
work on animal light, Brooks's work o_nr .‘1(:
permeability of the cell-membrane, 'WL‘IJQI (;
work on transplantation in chick embryos, :‘1]11"
Uachmansohn, Welsh, Prosser and‘ Bu}l(zc.fg
work on the physiology of the nervous system

entioning. . v
ar?nW{)ﬂcg I’t;rilis change of interest is mark‘ec"l‘ly
reflected in the universities and other rescarch
institutes. At Cambridge almost all the zoo-
logists are experimental zoologists, and ‘ the
older people with a morphological bms_ c.()frlx-
plain that there is no morphologlst_lel,t, ‘:‘-
though morphology is the bed_-ljock of zoology.
Even at other British universities the bulk ‘uf
zoological work carried on now is experlmenta}l{.
The Society for Experimental Biology, .toun.d(,_C
in the early twenties is a very active body ; it
holds conferences three times a year and_pub—
lishes the Journal of Experimental Biology
every quarter. The famous Oxford morpho-
logical journal, the Quarterly Journal of Micro-
scopical Science, edited by Lankester and C{rood-
rich, both leading morphologists of their times,
for over 75 years, has recently changed its
original morphological charagtex' and is now
publishing memoirs on Functional Morphology,
Cellular Biology and Histo-Chemistry. On
looking through the pages of Proceedings of
the Royal Society (B), one cannot ;faul to dis-
cern that most biologists in U.K. are now
prhysiologically minded. How much of import-
ance is given to experimental zoology will be
gauged from the fact that recently John ‘Z.
Young of Oxford, whose brilliant ~work on
nerves is well known, has been appointed Pro-
fessor of Anatomy at the University College
London, even though he has had no 'forn}ul
medical education and had possibly never dig~
sected the human body. It has been realized
that classical anatomy has long since exhausted
itself, and we need a new generation of analo-
mists like Young in whose hands morpholqzzy
correlated with parallel biochemical and bio-
physical analyses with considerations of func-
tion will result in profitable advances in ana-
tomy.

Great advances have been made in several
directions during the last quarter of a century,
and it is difficult even to catalogue them ; but
perhaps the best example of recent experimeoen-
tal trend in Zoology in U.K. and U.S.A. is the
important advance in our knowledge and under-
standing of the nature of the nerve-substance
and its conduction activities. Not many years
ago (1934) John Z. Young discovered giant
nerve-fibres, about 1 mm. in diameter, in the
squid Loligo: these giant nerve-fibres have
proved excellent material for a study of the
structure and conduction activities of the narve-
fibres, about which we now have perhaps more
information than about any other bodily func~
tion. They have not only allowed direct con-
firmation of previous deductions but have also
made possible the investigation of many new
aspects of the process. These nerve fibres have
been studied with the help of various optical
and other physical and chemical techniques as
well as by histochemical methods and by the
use of the Electron microscope,
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It has long been known that when g pepye.
message feavels alomy Goeerve e, (e active
region beeomes clectieatly negative to gl the
neighbouring regtonee By e venstipe vemidition
there i a0 pedental dfifereanes the resting
potential - hetw cnthe wade el cntande of {he
nerve-fibre o it ha now been st that potag.
sium is present inonuch grester guantitu (28-
29 times) inside thaoy outade, winle Sadigg and
chlorvine are present o csansedler ansounts within
the fibres than wroumsd theas  Duaring the pas-
sage of the nerve-onpulae, the nerve tembrane
becomes freely  perteable to all s angd an
clectric wave - the action vurrent Hows Lt ween
the active and neighbouring vegaons, and during
this process, potissiang leaks ot of the HEryes
fibres,  The effect aw compared  to that of i
membrane with selective prermwabinlity separat-
ing two clectralytes,  Optuwsd isvetigations of
the nervestibre i ordimary el pelarised Huht
have shown the presence of longatadimad IR«

ization in the moleeules connponttiy e gerye.
fibre.
The  conduction  velovity  of  the HEP Y

impulse is inereised by (1) nercicany the tin=

meter of the nervestbres  and thye redueing
internal  resistance el (92 by vhaming  the
characteristion of the membrane  Phe sevond

method  has been adopted
where each nerve fibre b o
while the squid  has sdopted the firsat method
of increasing the duuncter of . ferves fihres,
The conduction rate in the Birpes tibwes of the
suid s about 25 metres per second o the same
is the rate in the piant fibren of the rarthworm
which have o fatty  sheathy arond them,  In
birds and mammals with a votdant biph {eme
perature the speed may core o more than 100
metres per second,  In gty enrh nerye
containg a spectrum of fibwen of different din-
meters  (in rabbit they viry from TR to 180
and - conduction  rates ) the fastiot Hhres with
adinmeter of 18 (including o sheath of 8a)
arce those that go to museler, the messinges cofe
corned with toueh are enrrived gt 25 meirey per
seeond, while fihres concermed with pain cons
duct only at 1 metre per mescond,

It has been found  that whers o nerve s
severed, the nerve tibres of the periphernl part
disappear leaving only {he frammeswark of the
nerve composed of conneetive teanes and other
clements, while the nerve fibres of the central
stump remain in tact and put oul new growths,
Sinee cach large nepve contiving thapuands of
nerve fibres with different diametes as well as
conduetion rates and  funetional vonnexions, it
15 necessary for proper regeneration that ip=
bropriate connexions must ke place between
the central and peripheral stiunps,  Maotor nerve
fibres must join up with muscles and not with
skin and s0 on. It has e fornud, however,
that  connexions  are unfortunately  made  at
ranc;lom. Many  wrong and  sonue right con-
nexions are made, and it Qs pot surprising,
therefore, that after severanee of o nerve, the
return of function is never completely  satis-
factory. There is poor co-ordination of muse-
cle~movements and there are abnormal pains
and unpleasant sensations. [t ix possible that
there is some mechanism by which the incor-
rectly connected fibres are later removed, but
this mechanism has not vet been demonstrated,

e vertebrates
“tavehin sheath”,



