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ABSTRACT - The inductlion of soluble cytoplasmic (c-), and particulate
mitochondrial {(m-) and nuclear (n-) isoenzymes of tyrosine amino-
transferase (TAT) by hydrocortisone in the liver of 6-, 35- and 75-
week old rats was studled. In contrast to the earlier reports, both
the particulate isoenzymes (m- & n-TAT)} are induced by hydrocortisone,
This inductlon 1s actinomycin D sensitive, The degree and pattern

of induction of the three isoenzymes of TAT vary with age, The possi-
bility of separate regulatory mechanisms for the synthesis of the
three lsoenzymes is discussed,

INTRODUCTION - Tyrosine aminotransferase (TAT; E.C.2.6.1.5) has three
isoenzymes which are located in different compartments of the cell:
the soluble cytoplasmic (c-) form, and the particulate mitochondrial
(m-) and nuclear (n-TAT) forms (1-5). Much data on the molecular,
kinetic and induction of c-TAT of the liver of normal adult rat have
accumulated (6-9), However, little 1is known about the particulate
isoenzymes (m- & n-TAT) which constitute a greater proportion of the
total TAT pool In the liver of the rat, and the effect of age on
thelr induction. c¢-TAT appears just before birth whereas m-TAT appears
in the fetus long before blrth (10,11), The data availsble on induc-
tion of m- and n-TAT are conflicting, Hydrocortisone or cortisol has
been reported to have either 1little or no effect on the induction of
both the particulate isocenzymes of TAT, whereas c-TAT is greatly
induced within five hours of hormone administration (1,4,9,12). The

present report decribes the pattern of induction in vivo of ¢-, m-

and n-TAT by hydrocortisone in the liver of rats of various ages.
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Fig. Comparative effects of hydrocortisone (HC) and actinomycin D
(ACT. D) on the specific activity (units/mg protein) of TAT
isoenzymes in the liver of normal male rats of various ages.

MATERIALS AND METHODS -~ Male albino rats of Wistar strain of three different
ages, 6-, 35- and 76-week, maintained under standard conditions in the animal
colony, were used. Rats of each age group were divided into three sets.

Set I rats were given 1.0 ml of 0.9% NaCl and served as control. Set II and
I1I rats were administered hydrocortisome (5 mg/100 g body wt.) in 1.0 ml

of normal saline at 1500 hrs. Group III rats were also given actinomycin D
(0.1 mg/100 g body wt.) 1.0 hr prior to the hormone administration. All the
injections were given intraperitoneally. The rats were sacrificed by cervical
dislocation at 2000 hrs, that is, 5 hr after hydrocortisone administration.

The livers were immediately removed and washed in ice-cold normal saline.
10% homogenates were prepared with 0.25 M sucrose using a Potter~Elvehjem
homogenizer fitted with a teflon pestle. The cytoplasmic, mitochondrial
and nuclear fractions were prepared by differential centrifugation. The
enzyme activities (c~, m~ and n-TAT) were assayed (7,13) and the protein
content was estimated spectrophotometrically (14) in each fraction. One
unit of enzyme was defined as that amount which catalyzed the formation of
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1 umole of the product p~hydroxy phenylpyruvate/min at 37°C, and was
expressed as specific activity (units/mg protein). The date for each set
were collected from 4-5 rats and were statistically analyzed.

RESULTS AND DISCUSSION - The specific activities of the three iso-

enzymes are highest at 6-week and decrease significantly with Increas-
ing age (Fig.). Administration of hydrocortisone causes induction

of all the isoenzymes ln the three ages, All the isoenzymes are Iinduced
at eiach age, but they uaiffer in the degree of their induction., c¢- and
m-TAT are inauced maximally (388% and 1684, respectively) in the 6-week
old rats, whereas n-TAT is maximally induced at 35 weeks (336%). The
induction of c¢-TAT is the least at 35 weeks, There is no difference in
the induction of m-TAT of 35- and 76-week o0ld rats. Though the induc-
tion of n-TAT at 76 week 1s less then that at 35 week, that of c-TAT

is considerably higher at 76 week than at 35-weeks.,

The induction of each 1soenzyme by hydrocortisone is repressed by
actinomycin D, The degree of repression 1s proportional to the induction
of ¢- and m-TAT. This observation i1s in contradiction to an earlier
finding that the iInduction of m-TAT by hydrocortisone or cortisol in
the liver of the rat is small (2,12), However, the degree of induction,
and their repression by actinomycin D appear to be age-dependent, The
induction and repression of both c- and m-TAT are highest at 6-week,
This is consistent with the finding of Finch et al (15) that the normal
level and the rate of Induction of hepatlc c-TAT by hydrocortisone or

cold stress are higher in young mice,

The induction of TAT by hydrocortisone has been shown to be due
to its effect at the transcriptional level (9). Our studies indicate
that the genes responslble for the synthesls of the three isocenzymes
are responsive to hydrocortisone at all the three ages studied, How-

ever, the degree of response 1s different in different ages, Such age-
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related alterations In the induction patuern of several enzymes and
iscenzymes by different hormones have been reported from this labo-
ratory (16-19),

Alanine aminotransferase has been shown to have cytoplasmic and
mitochondrial forms which show different Induction patterns after the
administration of hydrocortisone at different ages of the rat (18),
studies show that the three lsoenzymes of TAT slso show different patterns
of induction as a function of asge of the rat, In the patients suffering
from tyrosinemia, hepatic ¢-TAT is totally absent, and m-TAT 1s elevated
(). This indicates that m-TAT is regulated by a mechanism different
from that of c¢-TAT. Hence it is cdncluded that (a) the three isoenzymes
of TAT (c-, m- & n-TAT) are induced in the liver of rats by hydrocortisone
throughout the 1ife span, and (b} the degree of induction of the isoen-
zymes varies with age of the rat which may be due to different regulatory
mechanisms, This may be due to age-related variations in the expression

of the respective genes brought about by effectors produced at different

phases of the 1life span (20),
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