[image: C:\Users\Administrator\Desktop\Nutrition\Page 01-Vol XIII.jpg]
[image: C:\Users\Administrator\Desktop\Nutrition\Page 02-Vol XIII.jpg]
[image: C:\Users\Administrator\Desktop\Nutrition\Page 03-Vol XIII.jpg]
[image: C:\Users\Administrator\Desktop\Nutrition\Page 04-Vol XIII.jpg]
image1.jpeg
Vol. XIII (3), 1976

THE EFFECT OF PROTEIN-CALORIE DEFICIENCY ON THE
ACTIVITY OF HEPATIC GLUTAMIC-PYRUVIC
TRANSAMINASE

M. Akmal Khan*

The activity of hepatic glutamic-pyruvic transaminase was
measured by feeding a 5 per cent protein diet restricted to 70
per cent of their normal food intake to adult rats, for 10 and
31 days. The results indicated that the activity of the enzyme
increased during the period of accelerated catabolism associated
with enhanced gluconeogenesis, with subsequent decreased
during the rest of the experimental period thus indicating a
reduction in the catabolic activity. The adaptive changes in the
enzyme showed a trend towards conservation of protein in the
body.

INTRODUCTION
Glutamic-pyruvic  transaminase or glutamic-alanine transaminase
catalyzes the transamination of alanine to pyruvate (Segal er al., 1962).

L-alanine 4 of - ketoglutarate = pyruvate + L - glutamate and
seems to occupy a key position in the metabolic inter-relationship involv=ing
gluconeogenesis and intermediary protein and carbohydrate metabolism.

It has been accepted that gluconeogenesis from amino acids is enhanced
when utilization of glucose is limited under various hormonal and dietary
conditions such as diabetes, starvation, feeding a high protein diet free of
carbohydrate or administration of hydrocortisone (Kaplan and P itot, 1970
and Rosen ef al, 1959). The influence of diet on glutamic-alanine transa-
minase revealed that increase in enzyme activity depended on increased
casein intake, and not on decreased carbohydrate intake, feeding low
carbohydrate high fat diets caused no observable change in enzyme activity.
(Waldorf et al., 1963). Whereas the activity of the “enzyme on protein free
diet declined considerably on average by 50 and 60 per cent in 35 and 45
days respectively (Water eral., 1962). The present experiment was con-
ducted on adult rats, to study the effect of a diet low in energy and protein
on the activity of hepatic glutamic-pyruyic transaminase.
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MATERIALS AND METHODS

Thirty adult male rats of Sprague-Dawley strain, 6-7 months old were
randomly divided into five groups of six rats each and were housed in individual
metabolic cages. All the groups were fed ad-libitum an experimental
diet (Khan, 1974) containing 5 per cent protein for 3 weeks before the start
of the experiment to acclimatise the animals. The animals were then given
low protein and calorie diet by restricting to 70 per cent of their normal food
intake. One group was killed on (0) day, for the measurement of enzyme
activity.

Ad-libitum and restricted diets were randomly assigned to four groups
in such a way that two groups received food ad-libitum and two groups were
fed a restricted diet for 10 and 31 days.

At the end of the experimental period the rats were killed by a blow
on the head, the liver was rapidly removed, cooled and weighed. A small
sample was homogenized with ice-cold distilled water 1:400 and the enzyme
activity was determined by colorimetric method (Rosen et al., 1959) in which
alanine was converted into pyruvate which was measured with dinitrophenyl
hydrazine. One gm sample of liver was used for nitrogen estimation by
kjeldahl method and protein was calculated as Nx6.25. All the assays were
performed in duplicate. The data were subjected to statistical analysis by
using Mann-Whitney U-Test (Snedecor, 1962).

RESULTS AND DISCUSSION

The uactivity of glutamic-pyruvic transaminase in the liver of rats fed
ad-libitum or restricted diet for different length of time is presented in
Table 1.

Table 1. Effect of food restriction on the activity (m moles of

pyruvate produced per hour) of hepatic glutamic-pyruvic
transaminase (Mean and range values)

Days on diet day 0 10 31
Treatment ad-lib  ad-lib restricted ad-lib restricted
No. of rats 6 6 6 6 6

Specific 12.0 12,5 20.2 159 8.9

activity* (8.5-17.0) (9.6-16.6) (16.7-32.0) (6.5-17.6) (7.5-14.0)

Total 37.0 36.7 48.8 35.5 33.1

activity** (27.5-51.5) (26.1-50.8) (43.7-53.2) (22.4-50.7) (20.5-45.0)

*  Units per gm of protein.
**  Units per liver.
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The results are expressed both in terms of specific activity (Units per
gm of protein) and as total activity (Units per liver). Since reduction in liver
size in the restricted animals can increase the specific activity, the total activity
of the organ may be a better measure of the animal’s metabolic capacity.

The average specific and the total activities of glutamic-pyruvic transa-
minase in the liver of rats fed (ad-lib vs restricted) diets for 10 days were (12.5
vs 20.2) and (36.7 vs 48.8) and the differences were significant (P<0.001 and
P<0.021 respectively).

The specific and the total activities of the enzyme in the livers of
animals fed restricted diet reduced as compared to the animals fed ad-libitum
diet after 31 day (Table 1), but the difference was statistically non-significant.
This could be due to small number of rats used and variation in the results.
However, the specific and total activities in the livers of restricted animals
were significantly (P<0.001 and P<0.004 respectively) reduced as compared
to the restricted group fed for 10 days.

It is apparent that the activity of the enzyme increased after 10 days of
food restriction, indicating that protein was used as the source of energy.
These findings are in agreement with Rosen et al. (1959) and Brin and Mackee,
(1956), who also observed an increase in the activity of glutamic-pyruvic
transaminase in livers of rats under a variety of conditions such as administ-
ration of hydrocortisone, diabetes, starvation, feeding a high protein diet,
associated with enhanced gluconeogenesis. The subsequent decrease in the
activity of the enzyme on restricted diet after 31 days in the present study
indicates a reduction in the catabolic activity. The adaptive changes in the
enzyme show a trend towards conservation of nitwogen. Khan and Bender
(1974) reported that dietary restriction resulted in increased catabolism of
protein and large negative nitrogen balance, decreased body weight persisting
for 10 days and after 20 days the loss of body weight ceased and negative
nitrogen balance returned towards equilibrium. They concluded that animals
on restricted diet need less energy to maintain their body weight and so do
not need to oxidise protein for energy. The results of the present study agree
with Beaton er al. (1957) who observed that the activity of hepatic glutamic-
pyruvic transaminase was high during the period of catabolism and low when
anabolism was favoured.




image4.jpeg
16 PAKISTAN JOURNAL OF AGRICULTURAL SCIENCES
LITERATURE CITED

Beaton, G. H., D. M. Curry and M. J, Veen. 1957, Alanine-glutamic transa-
minase activity and protein metabolism. Arch. Biochem. Biophys.
70, 288-290.

Brin, M. and R. W. Mackee. 1956. Effects of X-irradiation, N. mustard,
fasting, cortisone and adrenalectomy on  transaminase activity. Arch.
Biochem. Biophys. 61, 390-396.

Kaplan, J.H., and H.C, pitot, 1970. Mammalian protein Metabolism. Ed.
H. N. Munro. Vol. iv, Academic Press, New York, P. 390,

Khan, M. A. 1974. Effect of food restriction on the turnover rate of Liver
and muscle proteins in rats. Pak. J. Agri. Sci, I1, 21-24.

Khan, M. A. and A.E. Bender. 1974. The effect of food restriction on body
weight, nitrogen balance and liver composition of adult rats. Pak.
J. Sci. Ind. Res. 17, 18-20.

Snedecor, G. W. 1962, Statistical Methods. The fowa State Univ. Press.
Ames. lowa. U.S.A

Rosen, F., N. R. Roberts, and C. A. Nichol. 1959, Glucocorticosteroids and
Transaminase activity. Increased activity of glutamic-pyruyvic trans®
aminase in four conditions associated with gluconeogenesis. J. Biol.
Chem. 234 : 476-480.

Segal, H. L., D, S. Beattie, and S. Hopper. 1962, Purification and properties
of liver glutamic-alanine transaminase from normal and corticoid-
treated rats. J. Biol. Chem. 237:1914-1920,

Waldorf, M. A, M. C. Kirk, H. iler, and A. E. Harper. 1963.
(i) Metabolic Adaptations in higher animals, (ii) Effect of diet on
Ornithine — of Ketuglum@mﬁ'minm. Proc. Soc. Exp. Biol. Med.
112:; 955-956. [ L

Water, J., P. Metais, and Keckhut, 1962. Transaminase, aldolase and dehy-
drogenases in serum, liver and heart during protein, deprivation in the
rat. Nutr. Abst. Rev, 32: 93.




