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Summary: The activity of gamma-glutamyl transpeptidase (GTP). the key enzyme of gamma
glutamyl cycle, was studied in the intestine of new born, suckl ing and adult animals (rats,

mice, guinea pigs and rabbits). In all the four species, the activity of GTP was greater in new

barns than in adults. The activity was highest in rats and almost negligible in guinea pigs.
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The enzyme gamma-glutamyl transpeptidase (G TP) has a widespread distribution
in human and other mammalian tissues (1,4-6,14). It catalyzes the transfer of glutamyl
moiety of glutathione or gamma-glutamyl cysteine to a variety of acceptor molecules in
cluding certain L-amino acids and peptides (2.9). Data have been published compatible
with the hypothesis that this enzyme, in conjunction with other enzymes of gamma-gluta
myI cycle forms one of the pathways for cellular amino acid transport (2,12). While

sodium-dependent transport (7) is known to be a major pathway for absorption of amino
acids. the significance of gamma-glutamyl cycle remains obscure. In the present commu
nication, the activity of GTP in the small intestine of some species of animals has been
reported.

MATERIAL AND METHODS

The male rats (Wistar), mice, guinea pigs and rabbits were obtained from the animal
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house of the Institute. Gamma-glutamyl transpeptidase and glycyl-glycine were from
Sigma Chemical Co., St. Louis, Missouri, U.S.A All other reagents were of analytical
grade and purchased from Polypharm or S. Merk, India.

The animals were housed individually in suspended wire-bottom cages, allowed
free access to drinking water. After suckling, the feeding schedule of animals was : milk
and over-night soaked bengal gram in the morning and Gold Mohur pallets (obtained from
Hindustan Lever Ltd.) ad libitum in the evening. The pallets given to mice/rats contained
crude protein, 24%; fat, 5%; crude fiber, 6%; and that given to guinea pigs/rabbits
contained protein, 22%; fat 4%; crude fiber, 12%. The guinea pigs and rabbits were
also given berseem/lucerne alongwith pallets in the evening.

The activity of GTP was determined in the small intestine of animals at birth,
suckling and adult stages. The age of suckling rats, mice and guinea pigs was 10
days and that of suckling rabbits 25 days. 1he age of adult mice, rats, guinea pigs and
rabbits was 8 wks, 14 wks, 3 months and 6 months, respectively.

The animals were fasted over night. and sacrificed by decapitation. The abdomen
was opened to expose the gastrointestinal tract, the small intestine was removed and
transferred immediately to the cold normal saline. The small intestine, after removing the
mesentary, was cut longitudinally. washed with normal saline and then homogenized at
4°C in a medium containing 0.15M potassium chloride, 0.001 M magnesium chloride and
0.005M mercaptoethanol, using Potter-Elvehjem type glass homogenizer equipped with
teflon pestle. The homogenate was spun at 3000 rpm at O°C for 15 min. Gamma-gluta
myI transpeptidase was assayed ,(12) in crude homogenate. The standard assay solution
(2 ml) contained 0.05 mM tris-HCI buffer (pH,8.0), 75 mM sodium chloride, 2.5 mM
L-gamma-glutamyl-p-nitroanilide, 20 mM glycylglycine and enzyme extract. Atter 6 min
of incubation at 37°C. the reaction was stopped with addition of 4 mlof 1.5N acetic acid,
and the release of p-nitroaniline was followed at 420 nm. The unit of enzyme activity is
defined as the amount that catalyzes the release of one ,.,.mole of p-nitroaniline per
minute at 37°C (pH, 8,0). The protein content of homogenate was determined by the
method of Lowry et al. (8).

The data was subjected to analysis of variance, and the comparisons tested by
Duncan's new-multiple range test (11).

RESULTS

The new born rats, mice and guinea pigs had greater GTP activity than in sucklings
and adults. In case of rabbits the activity decreased at suckling stage and increased again
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in adults. The rats exhibited higher activity than the other animal did. The small intestine
of suckling and adult guinea pigs and mice showed almost negligible'levels _of GTP

\ I I

activity. ~ .

. \ _ 'v \. _. ..

TABLE : Activity of gamma-glutamyl transpeptidase in the small intestine (unitsfg protein)..

Age

New born

Suckling

Adult

Rats Mice Rabbits Guinea pigs

61.6±4·6a 46.7±2.3a, 26.2±2.0a 7.3±3.2a
(28.6-66.5) (40.0-58.5) (17.5-33.7) (0.8-19.7)

32.4±6.3b 7.6±0.3b 15.1 ±1.9b 1.3±0.4b
(11.5-66.7) (6.7-8.9) (11.0-25.9) (0.0-2.6)

.37.5±2.7b 8.3±2.5b 35.3±0.5c .0.0 .
(29.9-46.7) (0.0-16.7) (33.8""-36.6)

The values are mean ±SEM for 8 animals.
Given in paranthesis are the range of the enzyme activity observed in different animals
of the sBrT\..e ~p~cle. _

a.b.c. : The values i.n verti.c~! rows with different superscripts !Ire signifi.cantly different (P<0.05).
\... ... _.0 .... "'-._ : .... __ ......... ..j ••• _ .'-'

Tate and Meister (13) reported that the kidney of fetal and new born rats exhibited
very low activity of GTP which increased rapidly after weaning and reached the adult
kidney levels when the rats were above 7 weeks old In contrast to these, transpeptidase
activity was 10 times higher in fetal than in adult liver of man and rats (3,10), suggesting
that gamma-glutamyl cycle may be of greater significance in certain fetal tissues than in
corresponding adult tissues. In the present investigation we observed higher activity of
GTP in the small intestine in new borns than in adult animals, althoug h the intestine is
non-functional in the fetus. Since the activity of GTP in the small intestine of all four

species tested was low and almost undetectable in some adult mice and guinea pigs, the
gamma-glutamyl cycle can not be expected to play a major role in the translocation of
amino acids across the small intestine under normal conditions. The significance of diffe
rences among different species, in the trend of change in GTP activity with growth, is
difficult to explain on the basis available information on the role of GTP in a biological
systems.
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