4

while the second part is strongly Raman active
giving an intense second order spectrum., The
character of the spectrum is also totally
different in the two ranges of fregquency.
While the spectrum of the elastic vibrations
is necessarily a continuous one, the discrete
nature of the atomic vibration spectrum in
the upper ranges of frequency is clearly mani-
fested in the second order Raman effect; over-
tones and summations of the primary vibration
frequencies appear under adequate insfru-
mental power clearly resolved 1nto numerous
closely spaced sharp lines. These differences
are fundamental and will compel anyone to
recognise that the two parts of the vibration
spectrum are physically different. In the
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lower ranges of frequency, we are concerned
with elastic waves traversing the ¢rygtal from
end to end and forming stationary wave-
patterns, while in the upper ranges of fre-
quency, we are concerned with the vibrations
of the atoms in the individual cells of the
crystal lattice. The spectroscopic facts thus
give a decisive answer to the theoretical issues
stated at the end of the second paragraph.
Th2y show that the assumptions on which the
Debye and Born-Karmann theories are based
are unjustified and that the conclusions
regarding the nature of the atomic vibration

spe:tra to which those theories lead are
altogether untenable.

PREPARATION OF ADENOSINE TRIPHOSPHATE FROM BULL FROGS

B. B. DEY, H. C. FRIEDMANN AND C. SIVARAMAN
(Bio-Chemucal Laboratory, University of Madras)

IT has been known for some time thnt the
phosphorylation of glucose by means 0f
adenosine triphosphate (A.T.P.)—or adenyl
pyrophosphate, as it is somctimes called—
under the influence of the so-called *“ Hexoki-
nase ", an enzyme found in yeast by Meyerhof,?
and the occurrence of which has also been
recently demonstrated in animal tissues,”3
plays an all-important role in the carpo-
hydrate metabolism of animals. The reaction
has assumsad added importance and interest in
the light of the new theory of Dixon and
Needhamt of the action of vesicant poison
gases and of the observations mad?2 recently by
Price, Cori and Colowick® and by Colowick,
Cori and Slein® that the activity of animal
hexokinase is inhibited in vitro by certain
extracts of the anterior pituitary glands, and
that this inhibition is counteracted again by
the pancreatic hormone, [nsulin. Fresh light
appears thus to be thrown on the meachinism
of the long known antagonism between certam
hormones, that in th2 present case belg
correlated with the activities of a parfizular
enzyme system in th= boly.

The adenosine triphosphate requwred for
some of te preliminiry invastigations carried
cout in this Jaboratory was prepared from the
thigh and hind leg muscles of frogs by a slight
modification of the original m-=th>d dae to
Lohmann.” The process would appzar to be
both simple and efficient wh2n co npared with
that described recently by Dounce, et al.,® using
rabbit muscles. Thare is no reflex action
causing twitching of th» froz mucscles and the
consequent fear oI possivle loss of A.T.P,,
when the brains of the animals are pith24
under the conditions described below, thus
dispensing with the necessity for the use of
anxsthetics like Nembutal. The complicated
procedure involved in the removal of stable
organic phosphates which appear to be present
only in traces in frog musclas as compared
with the rather large amounts found in raba-
bits, and of inorganic phosphatz, by means of
alternate precipitations with mer:uric nitrate
in addition to barium acetate, is also found
unnecessary., The preparation can b2 con-
veniently completed in 3=4 hours as compared

tc 2-3 days’ intermittent work, described by

Dounce, et al.® The experimantal details under

Indian conditions, are recordzd here as they

Iglugl,gt be of interest to other workers in the
eld.

The bu'l frogs obtained locally weighed on
the averaze 15) grams each. They were kept
under ice and salt for about five minutes and
whan benum»jed, taken out of the bath,
stre.ch2d on a board anl their brains pithed
or smashed with a light blov from a hammer.
The legs were then held by an assistant and
the muscles rapidly excised u.ing scalpels
and scissors, the whole operation with a
single frog lasting 1 to 1% minutes. The
muscles ware placed immediately in a weighed
flask 1mmersed in a freezing mixture, 1he
muszles quickly weighed and then passed
through a ** Latapie’ mincer which had been
cooled previously in ice. Approximately 100
grams of minz2ed muscles were obtained from
th -ee bull frogs. The mince was allowed to
fali diractly into ice-cold 10 per cent. trichlor-
acetic acid (100 ml ) in an Erlenmeyer flask,
shaken up repeatedly by taking out of the
freezing bath for a few secands at a time, and
filtered through cloth at the pump into an ice-
cooled receiver, after a few minutes. Che resi-
due was ex‘racted once agatn with 4 per cent.
trichloracetic acid (100 ml.) in the same way
and filtered. The total extract (225 ml.
approx.) was centrifuged in the cold to free
from precipitated proteins, the c¢lear liguid
freated with ice=cold N NaOd until only just
acidic to Congo Red (50 mil. approx.) and then
an equal volum? of ice-cold alcohol (approx.
95% ) was added. A slight precipitate, which
separated after standing for a saort time and
which consisted mainly of glycogen,” was
centrifuged off. To the clear ice-cold alcoho-
lic solation (50) ml. approx.) which still tested
acidic to Congo R2a2d, was added slowly from
a burette a c¢3ld 25% solution of barium
acetate until the solution ceasel to be acidic
to Congo Red (8 ml. approx.). The precipitate,
which is the di-barium salt of A.T.P. together
with somz2 1norganic barium phosphate, was
separatad at the centrifuge and then shaken
up with ice-cold water (75 ml, approx.)and



No. 1
Jan. 1949

the precipitate dissotlved by the addition of a
small amouit of cold N HZ1, about 6 ml.
being found sufficient. A small amount of
insa>luhle material was removed by centri-
fuging. To remove inorganic phosphat-s, the
barium salt was again prec pitated as describ-
ed before by adding an equal wvolume of
alcohol (75 ml. approx.) and then 25% barium
acetate solution until the susp:nsion was just
alkaline to Congo Red, centrifuged and the
dissolution, preecipitition and centrifuging
repeated two more times. Each dissolution
required less HCI than the pravious one, and
more and more of the nucleotid= salt was pre-
cipitated by alcoholeach time. For the las' pre-
cipitation no barium acetate or at most one drop
was required to rendar alkaline t2 Congo Red.
This is due to the formation of a mixture of
the mono and the di-barium salts of A.T.P.,?
of which the formear is soluble and the latter
insoluble in water, It also explaingthe rather
high phosphorus and nitrogen perc2ntagas of
the produ:t. Tne preduct is finally centri-
fuced, washed with alecohol of iicreasiag
strength and then with ether and dried in
vacuo over sulphuric acid, at room tempera-
ture. 286 milligrams of a product containing
oniy traces of 1organic phosphate wera
obtained from 3 bull frogs yi:lding 10) grams
of muszle. The purity of the p-oduct was
determin=2d by es.matine the ratio of lahile
or hydrolysabls phosphate by hydrolysis
with N HCl on boiling water-bath for 7
minutes —~to stable phosphat2 by the method
of Fiske and Suhbarow,'® and also the tatal
nitrozen. The data obtained fromn the analyses
of two of the preparations are givan below . —
Prep.i. 572 m3. Bai-salt ware obtiinzd from
202 grams of muscle derived from 6
bull frags.

Total phosphate v 11°58%
Hydrolysable phosphate .. 7:.83%
Hence, hydrolysable P : stable P ::
7-83:3:75,1.e.,, 2:09:1 (Theory,

2:1).
Nitrogen ‘o

Nor'westers in Bengal

8-91%

Prep. 2. Similar yield.

Total phosphate »o 11-36%
Hydrolysaole phosphate .. 7-49%
Hence, hydrolysable P:stable P::

1:94 ;1. (Tneory, 2:1).
Nitrogen ‘e 8-T7%
ClnH14019N5P3,Bal4H20
regquires N .o o 98%
Ci0H,.0,3N;P;,Ba,4H,0
requires N .o B2 %
In all preparatiyns, inorganic phosphate

direztly estimated was negligible.

The sodium saltof A.T.P. was readilv pre-
parel from the ba'i im salt by removing the
barium diractly with the calcalated amount of
N su'phuric a id, nautralising with N NaQOH
to pH 7.0 and contrifuz.ng off the prec.pitated
barium sulphate ; as little as 1 ml. of solution
can thus be prepired in 13 ml. graduated
centrifuge tubzs. For such smill volumes a
loss of A.T.P. due to adsorption on the barium
su'~hiate!! is unavoidable, The A.T.P.content
of th 2 solution is determined by estima ion of
the total phosphatz. Th2 salt is stored as
ba-itum salt in desizcat>r and solutions are
prepara2d just before use. The compound
appears most stable as sodium salt, stored in
soiutiont (pH 6-8) at —12°12,
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NOR'WESTERS IN BENGAL

S. L. MALURKAR
(Colaba Observatory, Bombay)

THE arguments and the results from a study

of winter rain in the U.P. are applicable to

a study of nor’west2rs in Bangal. Bengal is a

densely populated part of India wheare fiat
hottomed rivar craft form a chief mode of
The nor’westers cause damage to
thase river .craft and sometimes cause loss of

transport.

life.

Intensive meteorological observations have
been taken in Bengal to study the nor’westers.
Many workers have studied the various asp>cts
Quoting from Pramanik

“ Nor'wasters or Kalbaisakhis (calamities of

of the phenom=non.?

the month of Biisakh) are severe thund:r-
storm3s whizh occur in Bengal during the
summer months March to May, some of which

reach Tordanic violence and cause considara-

ble damage to property and somsatimes even
1oss of life. The winds in these thunder-

storms come generally from some north-

westarly direction and hence they are called
nor’'wasters. In some cases, funnel-shaped
clouds characteristic of tornadises have been
noticed........It is generally agreed that the
nor’westers are not ‘local heat’ thunder-
starms. This appears $t0 have been recognised
by Eliot as early as 1876. They also do not
occur when the whole of north-east India is
over-run by one air mass, i.e.,, during winter
when west to north-west winds prevail and
during the periods of strong monsoon when
mist winds from the Bay prevail., They
ozsur mostly during the transition period
f'on th2 winter s2ason to the rainy season,
i.e., wimn twp diffzarent air-maisses, west to
northwest winds of land origin and mojst
winds fron th» Bay co-exist over Bangal ",
Eliot brought in the idea of a cold we-ige,
M. G. Subramanyam “uved to say that though
there was g southerly feed in the lower levels



