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RENAL PROTEIN METABOLISM
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ABSTRACT

The renal tissue proteolytic activity was modulated by exercise and training programme, result-
ing in the altered pretein content of the tissue, The training programme exerted significant inhibition
on the renal tissue protease activity suggesting its importance in averting kidney proteolysis. While
exercise inhibited the amino acid oxidations, the training programme activated the same. Both exer-
cise and tfraining programmes enhanced the free ammonia content of the kidney, due perhaps to the
buffering of the blood organic acids. TPe urea content of the kidney was significantly depleted during

the traming programme,

INTRODUCTION

LECTRICAL stimufation of muscle tissue and
heavy exercises were known to alter the tissue
metabolism!~®, In vivo muscular stimulations increased
the levels of oxidative enzymes of all the tissues of
the body!®, Renal carbohydrate level was shown to
be regulated by muscular exercise and training?*. The
msucular training also enhanced the rate of cifric acid
cycie through the mobilization of lactic acid and free
amino acids!. Since the muscular exercise and train-
ing programmes induced alterations in the renal carbo-
hydrate metabolism and the carbohydraie metabolism
hsa a close link with the amino acid metabolism, an
ateempt has been made in the present study to analyse
thelr impact on renal tissue protein metabolism.

MATERIAL AND METHODS

Frogs, Rarna hexadactyla (Lesson), were employed
for the present investigation. The right gastrocnemii
of these animals were stimulated with electronic stimu-
lator (INCO/CS10—Research  Stimulator—Ambala,
India) as described earlier®® with series of impulses
(biphasic) of 5V at a frequency of 120 PPM (100 ms
duration and 400 ms delay) for 30 minutes for one
day (exercised) and 10 successive days (trained) res-
pectively,

The renal tissue was isolated from freshly pithed
contro] and the experimental frogs and placed in amphi-
bian Ringer solution to recover from shock effects.
The protein contents in the supernatant (water soluble)
and the residue (water insoluble—siructural) obtained
by the centrifugation of tissue homogencate (pre-
pared in ice~cold double distilled watcer with mortat
and pestle using acid washed sand) at 3000 rpm for
30 minutes, were estimated by the method of Lowry
et al}®, The levels of protease activity and free amino-
acids (Moore and Stein'®), free ammonia (Bergmeyer's)
urea (Natelson®), glutamine (Colowick and Kaplanl®)
and the activities of alanine amino transferase (AIAT—

EC 2.6.1.2) and aspartate amino transferase (AAT
EC 2.6.1.1) (Reitman and Fraenkel') were determined.

RESULTS AND DIScussioN

The results in Table I reveal the extent of changes
In the protein metabolism of the kidney of frog in
response to localised muscular exercise and training,
The soluble protein content of the tissue was elevated
with a nonsignificant drop in the structural protein
content in responseé to muscular exercise, The neytral
Crotease activity was elevated in the kidney of exer-
pised animal. Increased soluble protein content ip
the presence of elevated protease activity might suggest
the possibility of induced changes in the solubility
properties of proteins. The free amino acid content
of the tissue was elevated which might be due to
increased protease activity, or decreased amino acid
oxidations as exemplified by GDH activity or due to
uptake from the blood since blood free amino acid
content was Increasing on muscular ¢xercise®, Both
AIAT and AAT activities showed non-significant
changes suggesting the probable non-invohement of
amino acids In transaminations during Imuscular exer-
cise, Free ammonia level increased in the Kidney of
exercised animal, This increased free ammonia during
inhibited amino acid oxidations might suggest its origin
either from glutamine or urea. Howerver, glutamine
level was elevated while urea showed non-significant
change. Hence ammonia might be originating from
some other source than the amino acids, probably
through the deaminations of nucleofides. The five
ammonia accumulation in renal tissue might be essential
for ncutralisation of acids of the blood, since organw
acids of the blood increased during exerciye®.

The situation of renal tissue mctabolism in tramed
animals was dillerent from that of exercised animul,
The tissue proteolysis was  signiticantly  inhsbited,
leading to non-significant changes in the profin £ons
tent.  The fice anuno acid content devieased constde
ably which might be contelated tonards thy devigdadd
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TABLE 1

Levely of soluble and structural proteins, protease activity, free anuno acids, AIAT, AAT, GDH, glutamine,
ammonia and urea in kidnev of normal and experimental animals
(Each value represent the mean of six observatons, Mean 2 S,D,, + and — indicate per cent
increase and decrease over control)

—y

Kidney
Sl Component W— — - —_— .
No. Experimental
Control — et e
Exercised Trained
1. Soluble proteins (mg’gm wt) 9767 135-11 92-83
-+ 8-48 +7:14 +12-0
+38-33 —4-96
P < 0-001 NS
2. Structural proteins (mgigm wi)  62-32 56-28 58-14
::9'04 ::8'66 ::7'37
-9:70 —6+71
NS NS
3. Protease activity 0-107 0-148 0-Q82
{(uM/'mg protein/hr) -+0- 001 4 003 +0+-003
+38-3 —23-36
P < 0-001 P <« 0-001
4, Free amino acids (uM/gm wt) 20-24 33-45 10-71
32-59 +53 4237
+65-27 —47-08
P < 0-001 P < 0:001
5. AIAT (uM pyruvate/mg 0-552 0-554 0-539
protein/hr) +0°1 +0-08 +0-06
+0-36 ~2-35
NS NS
6. AAT (uM pyruvate/mg 0-21 0-203 0-184
proten/kr) +0-009 $+0-003 4-0-01
—2+37 —11-96
NS P < 0:00]
7. GDH (M formazan/gm/hr) 2336 20-42 41-43
42-16 43+46 +6-14
—-12-59 +77-35
P < 0-05 P < 0-001
8, Glutamine (uM ammonija/ 10-3 13-1 12-7
gm wt) +1-21 +0+83 +1+17
+27°18 +23-3
P < 0001 P < 0-001
9. Ammonia (mg/gm wt) 0-086 0:-116 0-196
:k:@ ' 007 ::0' 003 ::0 ' 023
+34:88 +127-91
P < 0:001 P < 0-001
10, Urea (mg/gm wt) 0602 0-586 0+ 505
+0-029 +£0-031 +0-045
—-2+58 —16+15
NS P < 0-0]
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tissue proteolysis, Moreover the amino acid oxida-
tions exemplified by GDH activity were largely ele-
vated which also may be responsible for the decreased
amino acid level of the tissue. Both the activities
of amino transferases were decreased indicating inhibi-
ted level of transamination reactions in the tissue. In
response to increased amino acid oxidations and
depleted level of urea tissue free ammonia content
was largely elevated, probably an essential require-
ment for buffering the blood organic acids. Glutamine
content was slightly elevated, probably aimed to
decrease the ammonia content.

Since the training programme effectively inhibited
tissue protease activity, its importance in averting
kidney proteolysis can be envisaged.
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THE INSTITUTE OF PHYSICS, LONDON

The 10th European Solid State Device Research
Conference, in conjunction with the Sth Symposium
on Solid State Device Technology, will be held at the
University of York, UK, from 15th to 18th September
1980, Tke aim is to bring together scientists and
engineers working in the broad field of Sohd State
Devices and to provide a European forum for the pre-
sentation and discussion of thke latest research and
technology, A particular feature of this scries of
conferences has been the range of invited papers review-
ing progress in a number of key subjects, It is hoped
to maintajn this tradition for 1980 and it {s anticipated
that the following topics willbe covered. ESSDERC :
The Influence of Electron Beam Lithography on Device
Performance;  Future Developments in VHSIC;
A morphous Silicon Devices ; New CMOS Tecnelegies;

Recent Progress on Flat Panel Solid State Displays:
Mos Power Devices—Trends and Resulis: Modelling
of Sub-Micron Devices. Symposium :  Vapour
Growth of III-V Cempound Semiconducter Loyers:
Reliability Problems of Metal Conducter Lines in
Integrated Circuits; Precess Induced Defects in Siliven,
Offers of Contributicns {togetler wnh €00 werd
abstracts—2 X A4 pages) skculd be sent as scon gs
possible, but not Jater t] an 9th May 19380, to tte Cen-
ference Scuretary, Dr K. H, Nickolas, Phalips Reseanh
Laborateries, Cress Oak Laae, Redbqdl, Suirey R
SHA, UK. Abstracty must be subnutted 1a a form
suitable fer Offiet Plotoliti e nepredieton, Iestre-
ticns may be obtamed ficm the Meetings Ctieer, The
Institute of Jysies, 47 Wlrave Sgrare, lerdan
SWIX BQX,
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