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The results (Table II) indicate that if T-poly
remained in contact with host plants for two days,
virus multiplication was reduced in test plants to the
extent of 70%. However, the virus inhibitory acti-
vity of T-poly declined with time. On the 12th day
of virus challenge, assay indicated that the concen-
tration of virus in treated and control plants were
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Results of tests showed that resistance to virus in
treated N. tabacum CV, NP-31 plants develop systemis
cally at remote site {upper untreated leaves) in parallel
with virus inhibited locally at the site of treatment
(basal leaves). Both local {(treated site) as well as
systemic resistance (untrcated site) induced by a single
dose pretreatment were transient in natuse.
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plants by rubbing with a single dose (2'5 mg/ml) of
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plants, as judged by local lesion assay, down to 707,
of the contro! figure (Table II) on the 4th day of virus 4.
inoculation, Acquired antiviral resistance induced
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N. tabacum (Samsun) plants, like its hypersensitive 10,
counterpart, have the capacity to elaborate new 11,
soluble leaf proteins upon infection with TMY, the
appearance of which is associated with induced 12.
acquired systemic resistance.
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ABSTRACT

Arginse activity was increased in the gastrocnemius muscle, brain, liver and Kidney tissues
following unilateral sciatectomy and induced ammonia intoxication. The increase in enzyme acti
vity was more vronounced in brain and muscie tissues of both the normat and denemvated frogs
4s comdared to liver and kidney during induced ammonia stress. The similarity in the patterp
of arginase resyonse to surgical denervation and inviosed ammeoenia toxicity has heen discussed.

nitrogen disposal will ke required in order to keey the
ammonia content at a low lkevel, The major mechas
nisms i ohved in the detoniftcation of anumenia consu-
tute the synthesis of ghutamine and urea®. Very scant
attention has teen raid to the ammoenia detoaification
mechaniims in depenvation atrophy.,  Earlier refort
have shewn that the administration of apumenium salts
into animals result in the elevation of tissue ammoents
evels which wartants wapid detonification®s,  Singd

INTRODUCTTON

IT is well documented that sciatectomy results in the
elevation of amumonia levels in various tissues of
frog™®, Animal tissues are extremiely gensitive even
to low concentration of ammonia in their envirorment,
since it is highly toxict. Hence, an efficient means of
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such studies on a comparative basis have not been
made eachier, involving denervation atrophy and induced
chronic ammonia stress, the present study aims to
fill this lacuna. Arginase is one of the enzymes
which plays a key role in the urea cycle?’. A study of
arginase activity will throw much light on the possibie
detoxification ¢f enhanced ammonia in  denervation
atrophy and ammonia sfress.

MATERIALS AND METHODS

Batches of frogs were unilaterally denervated under
aseptic condincas®. The wmuscle with intact nmner-
vation was designated as the contralateral muscle
{cm), while the neurectomised nmuscle was designated
as the denervated muscle (dm) and the muscle of normai
frog was designated as nm. After due standardiza-
tion, three selected doses of ammonium Jactate was
administered intraperitoneally through O5ml of
vhysiological sahine and the doses were designated as

Mdd dose = 1*5mg of ammonia/kg body weight

Moderate dose =2-5mg of ammonia/kg body
weisht

Sublethal dose =5-O0mg of ammonia/kg body
weight

Ammonium Jactate was administered to the normal
as well as denervated frogs once a day for one week
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while the control anirmals received 05 ml of physio-
logical saline only. The hver, kidney, bramm and
muscle tissues were isolated in cold and were homo-
genised separately in  cold 0-1°5] cetyl trimethyl
ammonium bromide (CTB) and centmifuged at 2,500
rem for 10 minutes 1o remove the cell debris. The
supernatant was used ior enzyme assay. Argmase
(L-arginine urechvdrolase) (EC 3, 5.3.1) was esti-
mated by the method of Campbell® with slight modi-
fication and the urea ¢ ntert was estimated by the
diacetyl monoxime method as described by Natelsont®,

RESULTS

In the present sludy the arginase activity increased

.significantly in all the tissues of frog during dener-

vation atrophy (Table [}, Administration of ammo-
nium lactate also caused enhanced activity levels of
enzyme in the nm, cm and dm (Table 1). However,
it 15 the dm i which the Ttesponse was Thighly
pronounced. Induced ammonia ioricily has shewn
elevated arginase activity in the brain, liver and
kidney tissues also {(Table 1). However, it 15 in
muscle and brain that ammonia toxicity elicited
greater response than hiver and kidney in respect of
arginase activity, though the lLiver and kidney are the
imgortant sites of urea cycie,

TABLE ]

Caatzes in a ginase activity levels in different tissues of normal (N) and deneiyvared (D} fiogs during
different dosage of ammonium laciate

(Values are expressed in # moles of urea formed/mg protein/hr)

Ezch value is mean £ S.D of si1x nuservanﬂns

Musice Brain Liver Kidney

nm om, dm N D N D N D
Control 0-038 0-054 0-058 0-059 0-089 1:86 287 1-86 266
SD +£0-005  £9:005 40-009 10009 +0-008 005  40:0%  4-0-05 4006
% change +42-1 +32- 6 +50-8§ +354-3 4+-43-0
Mild 0-0045° 0-059° 0-098°  0-060°  0-09(0° 2-07° 29682 2 63° 2 67°
SD +0-013 0-021  -+0-008 ':o 003 L0009 +0-04  40-08  +L0-018 +0'20
% change 4+18-4 +9-3 +68-9 +1+7 +1-1 +11+3 +3-1 +41-4 +-0-37
Moderate 0-056° 0-064%  (-145° 0-07Y*  o0-106®  2-61° 3-13° 2-57° 2764
SD +£0:006 L0011 +£3-019  40-009 +0:010 3007 013 L1014 40415
% change 474 +1R8-3 +150-0  +20-3 +19-1 +-40-3 +9-1 4-38-2 +3+7
Sublethal 0-059°  0:079° 0-147° 0-082° ©-124° 2-12° 3-50° 2-83¢ 3-13¢
SD 4+0-015  4:0-015 +0-016 -+0-016 0019 -10-04 +0:02 40-11 4015
“ochange 4553 +46-3 +153-4  4-38-9 +39:3 +13-9 4219 +51-1 +17-7

4=P<0:00l, b=P<Q0l, c=P<002 d=P<005 e=Notsignificant,
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DiscUsSION

The enzymsz arginase catalyzes the hydrolysis of
arginine to oraithine and urea and is present in appre-
ciable amounts in the liver and kidney. The reports
on arginase axtivity levels in vertebrate skeleta] muscle
are very scanty. Narayana Reddy and Swami'?
rexorted siguiticant increase of ornithine and arginine
in denervated muscle of frog and soeculated the
possible azcurrence of arginase in the denervated
muscle in order to combat the ammonia toxicity's.
[n:rease in ornithine concentration was also rejyorted
in the denervated rat hemidiarhragm!®. Mc Gaughey?s
also suggested the ozcurrence of arginase activity
i the dystroohic muscle. In agreement with the
above mationed reporfs, the present study also
revealed the ozcurrence of arginase activity in the
dznxrvated mascle which is an interesting finding.
Using radioisotonic techniques, Row etql.l® have
also oYserved the preseace of arginase in the skeletal
mus:le of rat. The prohahle oleration of urea cycle
in mescle essecially in dm at recognisable levels as
revealed in the present study may rejresent an adantive
ra2chanism towards metaholic homeostasis in response
to high ammonaia concentration? and increase in the
CO,; storage canasityl’ of the denervated muscle.
Similar enhanced arginase astivity was also observed
in the nm, cm and dm subjected to induced ammonia
toticity. The present study therefore brings to light
that denervation and induced ammonia stress have
enhanced the arginase astivity for efficient disposal of
ammonia in the gastrocnemius muscle of normal and
denervated frogs.

The increased arginase activity in the brain, liver
and kidney tissues of denervated {rog as compared
to the normalfroz may be due to the increased ammonia
levels in these tissues following sciatectomy? through
increased vascular transport from dm!®'®, The
intra»eritoneal administration of ammonium lactate
has shown an elevation in the arginase activity levels
in the liver, kidney and brain tissues of both the normal
and depervated fro8s signalling increased ammonia
dstoxification by urea synthesis. It is significant to
note that brain and muscle tissues of both normal
and denervated frogs have registered more enhance-
m2nt in enz;me activity as compared to the liver and
kidney in which urea formation scems to gain prece-
dence oer glutamine formation as a means of ammonia
disposal.
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