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of rapid fluctuations of small amplitude. In
some experiments the same cycle of initial rise
and subsequent fall was repeated. Significant
changes in the colour of the discharge3 ac-
company these fluctuations; in the absorption
regime when the voltage is increasing, the
colour of the discharge is that of hydrogen,
during the regime of de-absorption, when the
voltage is falling, there is a preponderance of
the bluish white colour.

Figs. (1) and (2) show two typical curves
giving these fluctuations as function of time.
Observations showed that they were present
even after a lapse of two hours, which is very

remarkable. In Fig. (2) curves A, B, C show
the changes after successive additions of
hydrogen.

In view of the repetition of cyclic changes in
some of the cases, the resuits cannot be ex-
plained in terms of breaking up of an initial
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layer on film by the subsequent effects of the

discharge thermal or otherwise, One is led,
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This fall was characterised by a series
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therefore, to conclude that it is an instance of
a periodic reaction (possibly adsorption). The
pressures of the gas used in these experiments
are of the order 10—%— 10—3 cm. of mercury.
The electrodes are both of aluminium.4
V. T. CHIPLONKAR.

College of Science,
Benares Hindu University,

February 23, 1939.
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The Effect of Muscular Work on Protein
Metabolism in the Ruminant

A review of the extensive literature on the

effect of rauscular work on the metabolism of

proteins reveals the existence of two conflict-
ing schools of thought, the one led by Mitchell,
holding the view, that normally, and given a
diet of sufficient calorigenic intake, increased
protein metabolism is ‘“not an inevitable con-
sequence’” of muscular work: and the other
led by Cathcart, that work resulfs in a definite,
though often small, increase in nitrogen out-
put, calling for an augmented protein intake
to meet the extra needs.

Nearly all the available evidence on this sub-
Ject has been obtained with experiments on
humans.

In the course of an investigation in
this laboratory, on the protein requirements of
working bullocks, it was noticed that muscu-
lIar work resulted inevitably in a heightened
catabolism of protein, reflected in an increased
output of urinary nitrogen.

The experiments were conducted on four ex-
perimental animals, Bullocks of the Kangayam
breed, well known for their hardiness and
capacity for - work, of as similar physical
conditions as possible, with a live weight of
900-1,000 1bs. The ration fed consisted of
Cholam (Sorghum) straw of uniform quality,
and cotton seed as concentrate, throughout the
long series of experiments, The roughage was
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fed ad lib. all residues being measured to the
nearest gram, the concentrate being adjusted
by a preliminary run of nitrogen balance ex-
periments to give a nitrogen equilibrium with
the mixed ration fed, as determined by the
balance sheet method. The muscular work per-
formed was baling water at the Mhote for a
measured number of hours, the number of
buckets raised per hour being recorded by a
hand-operated tally (45-50 buckets per hour),
the lift being 20-25 feet for 40 gallon buckets.
The nitrogen metabolism was studied for three
4-day iIntervals during continuous periods of
work for 4, 6 and 8 hours of work.

From the results obtained for the nitrogen
balance by determining intake and ouiput in
fazces and urine, linear regression equations
were determined for the total nitrogen require-
ment at different levels of work, and their ade-
quacy tested by the usual statistical methods.
The results are given below:—

Equation (1) Yy — 4-7T9x - 467,

where y = Total nitrogen requirement (gms.
per diem)

and xr — Number of hours of work at the Mhote.

TaBLe I
Fitted Regression

(Total mitrogen. Grams/Diem)

Actual | Calculated
Hi}giﬂf value value (Y—2 | (Y - gy?*
Y y
0 46 4647 — 07 0:49
4 67 65-9 1.1 1.21
6 76 75-4 0.6 0.36
8 84 850 —1:0 1.00
TasLE II

Analysis of Variance
(Total nitrogen)

Variation between hours | Degrees| Sum of | Mean
of work due-to of squares | square
freedom
Linear regression .. .. 1 801 801
Deviation from linear
regression o .. 2 4 2
Toral .. 3 805

Science

A similar equation was fitted for the nitrogen
excretion in urine, as defermined by analysis,
representing the endogenous nitrogen meta-

bolism of the animals. The resulis are given
below:—

Equation (ii) ¥ = 2:56x + 16-8,

where ¥y — Endogenous nifrogen output (gms.
per diem)
and xr = Number of hours of work at the
Mhote.
TaABLE TIT

Fitted Regression

(Endogenous nitrogen. Grams/Diem)

Actual | Caleulated
H?;Lﬁ:f value value (Y — ) | (Y — y)?
Y y
0 17 16-6 0-4 | 0-16
4 26 26.8 — (-8 064
6 33 320 1.0 100
8 37 371 — 01 | 001
TasLE IV
Analysis of Variance
(Endogenous nitrogen)
a
Yariation between hours DE‘EEEEE Sum of | Mean
of work dnoe to freedom Squares sgquare
Linear regression . - 1 229 229
Deviation from linear
regression . . 2 2 1
. | -
ToTaL .. 3 231

From the results presented above, the follow-
ing conclusions may be drawn:—

(1) Muscular work 1is necessarily followed
by an increase in the metabolism of protein, as
is shown by the need for increased protein in
the diet to produce nitrogen equilibrium to meet
the increased output of endogenous nitrogen.
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(i1) The quantum of dietary protein requir-
ed to produce nitrogen equilibrium at different
levels of work is a linear function of the
quantum of work performed.

(iii) The quantum of protein metabolised is
also a linear function of the guantum of work
performed.

(iv) The increment in dietary protein neces-
sary to restore the animal to nitrogen equili-
brium for each increment in work (about
o grams for an increment in work of 2 hours)
1s small, and reckoned in terms of the energy
liberated by the extra protein metabolised, is
entirely inadequate to account for the energy
required for the extra work performed. The
significance of this small increase in the protein
of the diet is, therefore, to be sought in causes
other than inadequate calorie intake.

Studies of the nitrogen partition of the urine
of the animals during the course of the work,
showed that the major part of the increased
output of endogenous nitrogen was in the form
of Urea 4+ Ammonia, indicating that the de-
aminisation phase of protein metabolism was
the most active. Creatine occurred sporadical-
Iy but in insignificant amounts. Creatinine ex-
cretion was very regular (2:'5-3-0 gm. per
diem) at all levels from rest to intense work,
indicating that during muscular work even
at high levels, {issue hreakdown did not
result in the excretion of creatine or creatinine;
the metabolism of these compounds obeyed
Folin’s law, for rest as well as intense muscular
work.

The coefficient of digestibility of the dietary
nitrogen remained unchanged at 2ll levels of
work.

Full details of this investigation will be pub-
lished elsewhere shortly.

P. V. RaMian,
‘M. SUNDARAM.
Y. V. NARAYANAYYA.
Government Agricultural Chemist’s
Laboratory,
Agricultural Research Institute,
Coimbatore,
February 15, 1939,
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Optical Activity of Lac

IT 18 surprising that the optical rotatory power
of lac has, so far, not been investigated; this
is probably due to the ecircumstance that
lac possesses a deep orange red colour. The
colour of lac can be removed either by treat-
ment with decolourising carbons or by bleach-
ing with hypochlorite. Both treatments yield
a product sufficiently colourless to enable an
accurate determination of its optical activity.

An alcoholic solution of Kusum seed lac
{10 per centi.) was treated with norif and filtered
under suction over a bed of Kieselguhr. The
clear but slightly yellow coloured solution which
was thus obtained was emploved for the deter-
mination of its optlical activity.

The decolourised solution of lac was fraction-
ated Into (1) sclerolac and (2) soft lac by
the addition of 10 volumes of ether to a given
volume of the alcoholic solution of lac; the
optical activity of the two lac fractions was
determined in alcoholic solutions.

Analogous experiments were carried out with
a sample of Kusum lac which was bleached
by hypochlorite. Table I gives the results.

TABLE [
Specific Rotation [u]iﬁﬂc‘

Lac Lac
decolourised | bleached by
by norit | hypochlorite
Whole lac .. .+ 807} 4+ 59.29
Sclerolac fraetion .. .| + 54.83 4+ 51+26
Soit lac fraction .. 4- 63+60 - 50.96

Further work on the isolation of the opticﬁllj;
active constituents of the sclero- and the soft-
fractions of lacs is in progress. The optical
activity of lac is a property which should be
of great value 1n studying the reactions of lac
with ureas, fatty acids and other substances.

P. S. SARMA.
M. SREENIVASAYA.
Department of Biochemistry,
Indian Institute of Science,
Bangalore,
April 12, 1939,




