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Summary: Experiments have been carried out on liver and Kidneys to study the age dependent changes
in alanine and aspartate aminotranserases and the influence of steroid hormones corticosterone (catabolic).
testosterone (anabolic) and vitamin B6 on these changes. The rats used were of the ages between 7 to 73
weeks. It is observed that specific activity of alanine aminotransferase as well as the activity per liver
increased with age. The same is true with the kidneys. Corticosterone treatment brings about two and half
fold increase in activity in the liver of younger rats. whereas there is only 25% increase in the oldest
group. Testosterone and vitamin B610wer this activity. the latter showed more pronounced feffect. In the

case of kidneys the Changes are marginal.

Aspartate aminotransferase shows marginal changes in the specific activities in both liver and
kidney. whereas the total activity increases with age. except in the caseof liver where there IS decrease at
73 weeks. Both testosterone and vitamin B6 have marginal influence on the kidney enzyme. There is no
apparent explanation for the differential behaviour of the two enzymes.
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INTRODUCTION

Aminotransfetases are widely distributed in living organisms. Alanine arnonotrans-
ferase (ALAT E.C. 2.6.1.2) and aspartate aminotransferase (ASAT E.C. 2.6.1.1) are the two
extensively studied enzymes. There have been some reports on the age dependent changes
in these two aminotransferases in rat tissues. Harding er a/. (6) observed that the acti-
vity of liver ALA Twas uniform from 1st week to 6 weeks of life and increasing thereafter at
48 weeks. They also observed that treatment with cortisol for 4 days resulted in
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significant increase in liver ALAT activity whereas ASAT was not appreciably altered.
Pevzner (10) reported that the activity of ASAT in serum. liver. brain and kidneys of 18
month old rats was lower than that of 1.5-2.0 month old rats. The activity of ALAT in
all the tested tissues except liver was lower in older animals. Administration of hydrocorti-
sone 2.5 mg!100 g body weight orally for 5 days increased the ALAT activity of liver in the
younge~ group and ASAT activity in the older group. In view of the above contradictory
data and our observations on the influence of steroid hormones on arginase at various ages
(8). it was planned to study svsternaticallv the age dependent changes in arninotrans-
ferases and also the effect of steroid hormones. viz .. corticosterone (catabolic) and testos-
terone (anabolic) on these agE' dependent chanes.

Vitamin 86 in the form of pvridoxal-Bv-phosphate serves as a coenzyme in many
reactions of amino acid metabolism. Harnfelt (5) reported a decrease in plasma pyridoxal
phosphate with age. According to Crepaldi et al. (4) high excretion of t-trvptophan
metabolites in subjects over 70 years of age could be crouqht to normal level after adminis-
tration of vitanim 86 and nicotinamide. Our studies on vitamin 86 status of animals of
various ages studied by in vitro activation of liver alanine aminotransferase by pyridoxal
phosphate have shown that in old age there is decreased saturation of the enzyme with
coenzyme. Increase in blood urea and liver arqinase observed in older groups were
brought to nor-mal when the diets were supplemented with vitamin 86 (9). This work
is extended tostudy the effect of feeding vitamin 86 on liver and kidney aminotransferases
at various ages.

MATERIAL AND METHODS ,
The chemicals used warE. DL-aspartic acrd. Dl.-alanine. a-ketoglutaric acid. sodium

pyruvate. corticosterone and testosterone propionate were obtained from Siqrna. U.S.A..
pyridoxine hydrochloride from S. Merck. Other chemicals were of analytical grade procured
locally.

Exerimental animals : Male albino rats of Wistar strain were maintained on
Hind Lever rat feed. Animals of various ages (6.12.24 and 72 weeks) were injected (ip)
with saline suspension of 3 mg!100 g body weight of corticosterone or 1 mg/100 g body
weight of testosterone propionate daily for 7 days after which they were sacrificed. The
cortesponding controls were treated appropriately.

To study the effect of vitamin 86• each age group was further divided into two
subgroups. Subgroup I was on stock diet and subgroup II was fed on stock diet added
with vitamin B6 as pyridoxine hydrochloride (5 mg!100 g body weight) for 7 days (excess
dose was given to minimize feeding period). On day 8 the animals were sacrificed.
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Liver and kidneys were separated. washed thorouqhtv to remove blood. blotted.
weighed and kept frozen till they were processed.

Assay of aminotransferases : The activities of ALAT and ASAT in liver and kidney
ware determined using 0.1 m/ of tissue homogenate of suitable dilution according to the
crocecuro of Reitman and Frankel (11). For ALAT the incubation period was 30 min
and for ASAT it was 60 min. One unit of aminotransferase activity is equal to
1 vmote of pyruvate formed under conditions of incubation.

Protein estimation: Protein in tissue homogenates was estimated according to
Lowry et al. (7).

RESULTS At'JD DISCUSSIOt'J

Table I shows the age dependent variations in ALAT and ASAT. In liver the
specific activity as well as the activity per liver increased with age. The speciric activity
of ASAT. on the other hand. almost remains constant from 7 to 73 weeks. whereas the
activity per liver increases upto 25 weeks and there is a marginal decrease at 73 weeks. The
data are s'milar to the results of Harding eta/. (6). in respect toALAT and are applicable upto
73 weeks. but in the case of ASAT we observed increased activity when expressed in terms
of per liver. The observations are contradictory to the ones reported by Pevzner (10) and
this may be due to the different experimental conditions.

TABlF I : Aminotransferase activities in liver and kidney at va-ious ages.

Liver Kidnev

Age (weeks) ALAT ASAT ALAT ASAT

U/mg Ulliver U/mg U/liver U/mg Total U/mg Total
protem (X 101) protein (X 103) protein activity activity

(X 101) (X 103)

7 7.80 8.25 23.10 24.44 1.98 0.33 21.60 3.58
(n=5) :f:0.52 ±0.62 :f:0.07 :f:0.56 ::i:0.11 ±0.031 ±C.26 ±0.25

13 9.40 18.75 21.60 43.10 2.14 0.73 25.60 8.88
(n_5) ±0.26 ±1.20 :f:O.ll :f::l .25 ±0.11 :f:0.063 :f:0.23 ±0.68

25 10.20 27.42 28.70 77 10 213 0.82 25.60 9.82
(n_5) :f:0.64 :t:1.82 ±215 :f:3.56 ±O 02. :1:0.054 :f::0.75 ±0.78

73 21.90 64.83 24.00 71.10 2.43 0.96 26.00 10.25

(n=3) ±3.30 ±7.55 ±0.12 :f:5.15 ±0.04 ±C.073 :f:0. e7 ±1.56

Figures in the parenthesis indicate the number of anima Is in each group.
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In kidney the specific activities of the two aminotransferases show a marginal
increase with age, but the total activities of both the enzymes gradually increase and at
73td week the activities are almost three times when compared to the 7 weeks group.

Elevations in the activities of the liver aminotransferases occur with high protein
diets, glucocorticoid treatment, starvation. cold exposure (2,3,12) and with indirect modi-
fications of protein metabolism. The above conditions lead to the increase in urea-N and
liver aminotransferase activities.

In the present study, it was observed that corticostetone treatment increases liver
ALAT activity to almost to two and half fold on the first three age groups, whereas
there is only a marginal increase of activities in the oldest group. The ASAT activity on
the other hand, is influenced only in the oldest group.

The influence of corticosterone on kidney arninotransferases (Table III) shows rnarqi-
ginal changes, the maximum increase being in ALA? in the youngest group and that of
A~AT in the oldest group.

The ability to stimulate increase in activity of enzymes during aging is studied as
a biochemical expressslon of aging. In response to a broad spectrum of stimuli the ability

TABLE \I : Effectof corticosterone and testosterone on liverarninotransterases at various ages.

ALAT ASAT
Age (1Jlmg protein) (U/mg proTein)
(weeks)

N C T N C T

7 7.80 18.30 7.60 23.10 21.30 20.25
(n_5) ±0.52 ±1 .53. ±0.52b ±007 ±0.90b ±1 .60b

13 9.40 20.60 8.22 21.60 21.60 20.60
(n_5) ±0.26 ±0.11. ±1 _&Ob ±O 11 .±O 23b ±O 32-

25 10.20 23.30 9.50 28 70 2820 27.60
(n_5) ±O.64 ±2.800 ±0.26b ±215 ±0.40b ±1.20b

73 21.90 27.50 20.40 24.00 40.90 23.80
(n_3) ±3.30 ±1.20b ±1.10b ±C.12 ±0.46· ±0.14b

a- P<0.001 : b=Not significant; c_P<O. 01.
N-Normal
C_CortlcOsterone treated 3 mgltOO g body wt. for 7 days.
T_ TestOsterone propionate treated 1 mg!100 g body wt. for 7 days.

figures in the parenthesis indicate the number of arumals in each group.
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to initiate adaptive fiuctiations in the activities of several enzymes is impaired during aging.
According to Adelman (1) some enzyme adaptations are altered in time course and or
magnitude of response. whereas others for reasons not known are not altered at all. Our
studies on the effect of corticosterone on liver arginase (9) at various ages showed an age
dependent decrease in degree of induction (98%.47%,36%,24% at 7,13,25,73 weeks respec-
tively of their controls) and testosterone induced the kidney enzyme to the same extent
in all the age (:,foups. However, the results of the present study on aminotransferases
do not fit into any of the classifications proposed by Adelman (1). This may be due to
the participation of these aminotransferases in a diversity of biochemical processes
compared to arginase which takes part in only urea formation.

Testosterone at the dose given (Tables II and III) has no effect on both the amino-
transferases in either of the tissues. Testosterone being an anabolic hormone, the results are
as expected.

Supplementation of vitamin B6 in all the ages studied showed marginal changes
in the aminotransferase activities in kidney, whereas in liver there was a decrease in the
specific activity of ASAT from 28.70±2.15 to 23.30± 1.60 in 25 week old group and
the decrease was of the same order in the oldest group due to the influence of the vitamin
towards positive nitrogen balance.

TABLE 111 : Effect of cortir.osterone and testosterone on kidney aminotransferases at various ages.

ALAT A5AT
Aae (Vlmg protein} ((}!mg protein}
(weeks}

N C T N C T

7 .98 2.56 2 25 21.60 19.70 20.70
(n~5) ±O11 :,0.040 ±0.05b ±O 26 ±0.21b ±1 .15b

13 2.14 2.40 2.30 25.60 25.60 26.00
(n=5) ±O 11 ±0.15b :t;0.15b :f::0.23 :f::0 20b ±0.30b

25 2.13 220 2.18 25.60 24.50 23.50
(n •• 5) ±0.02 ±O.O~b ±O.03b ±O 75 :f::0.71b ±0.35b

73 2.43 2.50 2.50 26.00 34.10 25.50
(n=3) ±0.40 ±0.03b ±0.02b :f::0.87 ±0.70· :t;1.05b

a=P<0.001 ; b-P=Not significant; c-P<O.Ol.
N=Normal
C=COrticosterO:le treated 3 mg/10a 9 body wt. for 7 days.
T •••TestOsterone propionate treated 1 mgl100 9 body wt. fOr 7 days.

Figures in the parenthesis indicate the number Of animals in each group.
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