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The enzyme ~-glutamyl t ranspeptidase (GGT, EC 
2.3.3.2) which catalyzes the transfer of glutamyi 
groups of peptides to other l:eptides and amino acids, 
has been I)roposed as a marker of neoplasia (Fia!a and 
Fiala 1973; Kalengayi et al. 1975). The high levels of 
GGT activity have been observed in a variety of 
neo~::last ic ce==~, and t~ ssues from several rodent 
species (Groscurth et al. 1977; Pitot 1980; Solt and 
Shklar 1982) and cursory observation suggests that GGT 
is a marker of cellular ~>ro!iferation (Richards and 
Astrup 1582). The significance of this enzyme in skin 
neoplasms has been demonstrated by Young et al (1978). 

In the present study, attempt has been made to study 
the status of GGT activity in mouse skin in response to 
some v;ell known cutaneous carcinogenic, weakly 
carcinogenic and non carcinogenic polyaromatic 
hydrocarbons and tumour promoter, 12-0-tet radecanoyl 
phorboi-13-acetate (TPA),24 hours after single topical 
application of these compounds. 

MATERIAL AND METHODS 

Chemicals. !2-O-tetradecanoyl phorboi-13-acetate 
(TPA), benzo(a)pyrene(BaP), 7,12-dimethyl 
benzanthracene (DMBA), chrysene, pyrene, f-glutamyl- 
p-nitroaniiide hydrochioride and Tris buffer were 
obtained from Sigma chemical Co., St. Louis, USA. 
Glycylglycine was obtained from BDH England and all 
other chemicals of analytical grade were procured from 
Sisco Research Laboratories, India. 

Animals and Treatment. Female, S~iss albino mice 
(weighing 18-20 g) ~;ere as per routine maintained on a 
synthetic pellet diet and water ad libitum. Animals 
~;ere randomly divided into eleven groups of six animals 
each. Hair was shaved on the interscapular region 
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ove: an area of 2 cmz ~zith the help of an electrical 
hair clipper, the shaved area 'Jas treated topically 
~zith one of the fo!lo~,,ing chemicals and dose level: TPA 
(5 jug or I0 /ug), EaP (i0 /ug or 25 /ug), D[[BA (50 /ug 
or i00 /ug) , Chrysene (50 /ug or i00 ~g) and Pyrene 
(25 /ug or 50 /ug) once only on the shaved area which 
%.~as left uncovered. All the test doses ~,:;ere dissolved 
in I00 /ul Acetone. Control anin~als <Jere treated %,Tith 
an equal amount (I00 /ui) of acetone only. 

Al! e~<i::,erimental animals uere killed after 24 hours by 
cervical dislocation and "~Jhole skin from the treated 
area (about 2 cm z) ~Jas removed immediately and weighed 
on [i:ettier balance (:~odel PE-I60). A 5% (w/v), skin 
homogenate uas [:~repared in glycerol triton buffer pH 
7.0 (10% glycerol, 1% Triton X-100 and 5 mr: potassium 
sulphate) ~;ith the help of polytron (YIYIEMATiCA CH- 
G 010-KP~I ]~ES-LU ) . 

GGT activity %,'as assayed in S-9 fraction homogenate 
u s i n g t h e ......... :' ,.~eL~oc of Young et ai (I~'78). Each mouse 
skin ~;as ana!y[;ed separately. The comf fete a,<say 
solutior', (!.0 ml) contained 4.4 mM ;'-g ! ut ar;~yi-i.:- 
nitroanilide, 40 mE glycy!g!ycine free base, II m[i [4gCl 
.g~I z 0 and 0.I r[ Tris buffer pIZ 8.8. The protein 
content of the sanlr.:les ~Jere measured according to the 
method of Lo<~ry et al (1951) using bovine serur~ aibur.d.n 
as a standard. 

Statistical Analysis. The data were statistically 
analyzed by the test descrobed by Fischer (1950) and P 
< 0.05 was considered significant. 

RESULT AND DISCUSSION 

The topical application of '• at both the dose levels 
led to a s<gnificant increase in the enzyme activity 
(Table I) . Similarly, the topical application of 
carcinogenic polyaror~~atic hydrocarbons also sho%$ed a 
significant increase in GGT activity (Table 2), but it 
uas less in comparison to that of TPA treated animals, 
in the doses as pvovided here in this er~.~eriment. In 
contrast to TPA, UaP and D['~ZA treated anir:~a!s, the GGT 
activity remains unaffected after the application of 
weakly carcinogenic or noncarcinogenic PAHs chrysene 
and pyrene at all the doses tested on mouse skin (Table 
2). 

GGT is a membrane bound enzyme which catalyzes the 
transfer of ]'-giutamyl group to a ~ide variety of 
amino acid accepters (Eanes et al 1952, Iieister 1973; 
I1eister et al 1976). Its functional significance, even 
in organs demonstrating high GGT activity is still 

455 



Table i. Effect of TPA on the activity of GGT in mouse 
sk in 

Treatment and Dose Enzyme Activity  ̂  Percent Increase 
over Controls 

Acetone (i00 L~I) 0.256 7~- 0.03 - 

TPA (5 /ug) 0.417 _+ 0.04" 62 

TPA (10/ug) 0.731 ! 0.05** 1[]5 

All the values represent tile mean +_ ,.,~E of 6 animals. 
^-nmoies-p-nitroaniline liberated~Din~rag protein. 
*p < 0.05, **p < 0.001 

Table 2. Effect of polyaromatic hydrocarbons on the 
~ activity in mouse skin 

Treatment and Dose Enzyme Activity  ̂  Percent Increase 
over Control 

Acetone (i00 mi) 

DaP (i0 ~g) 

r~aP (25 ~g) 

D~BA (50 ~g) 

D[IDA (I00 /ug) 

Chrysene (50 /ug) 

Chrysene (i00 /t~g) 

Pyrene (25 /ug) 

Pyrene (50 /ug) 

0.256 i 0.03 

0.393 -:: 0.03" 53 

0.561 -k 0.05** 119 

0.370 + 0.04* 45 

0.407 + 0.05" 59 

0.271 + 0.02 6 

0.2~5 + 0.03 4 

0.293 + 0.04 14 

0.317 + 0.04 24 

All the values represent the mean + SE of 6 animals. 
^-nmoles of p-nitroaniline liberated/Din/rag protein. 
*p < 0.05; **p < 0.01 when coml~ared over controls. 
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unkno~Jn. One proposal is that the enzyme is important 
in the transport of amino acids into the cells 
(Orlowski and ~leister 1970). However, in one system 
studied, the active site of the enzyme was on the outer 
surface of the cell (Horiuchi et al 1978), a fact 
inconsistent ~{ith the transport function. The 
disparity between the high levels of GGT found in fetal 
and neoplastic liver compared to the lo~i levels in the 
adult rat and mouse liver have made it an attractive 
putative marker for heLatic neoplasia (Fiala and Fiala 
1973; Kalengayi et al 1975). The relationship between 
cell proliferation and GGT activity can also be 
established because the activity of GGT has been found 
to be localized in the lower epithelial portions of 
gro~ing hair follicles (Young et a! 197[]) and this area 
has been reported to be the most active site for cell 
duplication in the skin (Ackerman 1975). 

In the present study ~e demonstrated that the activity 
of GGT in mouse skin was significantly induced after a 
single application of tumour promotor TPA, a well known 
inducer of cell proliferation (Argyris 1980). Some 
carcinogenic polycyclic aromatic hydrocarbons also 
sho%Jed GGT inducing capability in mouse skin. However 
the weakly carcinogenic or noncarcinogenic PAHs 
chrysene and pyrene, produced no change in GGT 
activity. One possible explanation of the GGT inducing 
ability of the carcinogenic and turnout promoter 
compounds could be due to the previously established 
relationship between cell proliferation and GGT 
activity (Richards and Astrup 1982). From this study 
we conclude that measurement of GGT levels in r~ouse 
skin may be useful in evaluating carcinogenic and/or 
cocarcinogenic risk of xenobiotics. 
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