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HOST PLANT NICOTIANA TABACUM CV, NP-31
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ABSTRACT

Effect of Trichothecium polysaccharide (T-poly) treatment on virus multiplication rate in
N. tabacuym CV, NP.-31 plants infected systemically with tobacco mosaic virus (TMV) was assessed.
T-poly was shown to retard initially but did not completely inhibit TMV multiplication as could

be judged by local lesion assay.

INTRODUCTION

IT has been reported earlier®?® that the fungus

Trichothecium roseum 1. produces in culture a
potent non-toxic broad spectrum anfiviral (tobacco
mosaic, southern bean mosaic and tobacco necrosis
viruses) substance {a complex polysaccharide) effective
in plants. It was also the first report of an anti-
viral substance of microbial origin shown to exert
effect against viruses in a dose-dependent manner
through the action directed primarily against the Aost
while having no virucidal property or ability to com-
bine with viruses in vitro (see Bawden,® for review).
Subsequently, several other substances were shown
to exert antiviral (TMYV) effect via host, namely, in
Nicotiana glutinosa by foreign RNA3Z in N. rabacum
var. Samsun NN by yeast RNA" or by poly 1:C and
synthetic polyanions®%1®  Recent work* with Tricho-
thecium polysaccharide (T-poly) showed that the
antiviral (TMV) resistance induced in N. glutinosa
plants locally at treated site spreads to remote parts
as well, Simultaneous application of actinomycin-D
at treated site caused 507/ reversal of the virus inhibi-
tion due to T-poly both at site or away from if,
Further, the age of the host plant influences the local
and systemic resistance to TMV induced by the
inhibitor!?,

The aforesaid reports on inhibition of plant virus
multiplication have been mainly concerned with eflects
produced on virus hypersensitive hosts, namely, plants
and their cultivars that produce local lesions in con-
tact with virus. Jn this paper cvidence is presented
(o0 show that T-poly induces antiviral resistance in

nonhypersensitive host plants as well (N, tabacum
CY.NP,~—31).

MAarTeriars aAND METHODS
T-poly

The fungus T. rosetnn ex Fries, Himachal strain,
was maintained and produced T-poly in a medium

containing sucrose 30-0 gm, magnesium sulphate
0-5g, ferrous sulphate 0-01 g, sodium nitrate 3-0 g,
potassium dihydrogen phosphate 1-0 g, peptone
1-0 g and yeast extract 10-0 g'.  For studies reported
here, T. roseurm was grown in the above medium at
26°C £ 1°C for 28 days under stationary condi-
tion and toxin-free T-poly was extracted? by the use
of ethanol and trichloroacetic acid with the modi-
fication in that the starting material for extraction was
the mycelial mat homogenised in its own fungal
culture filtrate.

Virus

Tobacco mosaic virus was maintained on N, taba-
cum var. NP-31 plants raised in glasshouse at 23°C
with 8 hr sunlight ; under these conditions the virus
produced nonhypersensitive symptoms  (systemic
mosaic). Whenever needed the infected leaves (1:0 g)
were crushed to pulp in 10 ml of distilled water. The
crude Iysate was centrifuged at 3,000 r.p.m. for 30
minutes. The supernatant was taken as the stock
virus. Whenever required, dilutions in distilled water
were prepared in proportion of 1 ;250

Treatment of Plants, Virus Challenge and Assay of Virus
Inhibitory Activity

T-poly (2:-5 mg/ml) was rubbed with forefinger onto
the basal lcaves of all test plants., Unless stated,
48 hr laler the residual T-poly was washed off from
the surface by spraying with distilled water (pH 6-35)
and all leaves of the test (T-poly treated) and control
{water ftreated) plants were challenged (inoculated)
by rubbing with TMYV,.

Yor N, glhitinose and the two olher hypersensitive
host plants the mean number of local lesions formed
per leaf (6 to 8 leaves per plant for N, gluinesa or
N. rustica, and B-10Q for €. amuranticolor) was com-
puted on the 4cth day after viras challeage,  Unless
stated, the virus inhibitory eflect of T-poly was anessed
onn the basts of diflferences between the two nwan
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TAasLs 1
Mean local lesions per leaf per plant obrained by pie-
inoculation treatment of busal leaves with T-poly in

different species of host planis*
Two basal Lesions/ Inhibition
Host species lemes  Jeal X SE. of virus
treated mean {°¢ reduc-
~with (whole plant)  tion)?t
I. N, glutinosa HO ) 113.42:Q 33-0
Poly {T) Il 2-4
& N. jabacnm** HO 241 & 4-5 8$0-0
cv. NP. 31 Poly 174 5.3
3. N.ywstics HLO 2913363 558
P(}jy 1.11::13‘?
4. C. amaranti- H,0Q 3364335 20
color Poly 5454£92-0

- =" A

* Total number of plants for each host was 4,

*# Samnles of leaf discs punched off on the 4th day
after virus challenge {i.e., 6th day afier T-poly)
abd assaved in test plants (N. gluniposa). Age
of the first three host plants was beiween 35-4¢
days, and for C. amaranticolor, 30-35 days.

C-—-T
= » 100.
t= g%

counis obtained in the test and <controls. Where
peeded this differepce in lesion counts was converted
inta per cent of the control.

In the case of N. tagbacam CV. NP-31, following
T-poly treatment and virus challenge as with hyper-
sensitive hosts, leaf disc samples (five per leaf} were
punched off from all leaves (6 to 8 iecaves per plant)
of the treated and untreated (coatrol) planes at speci-
fied time intervals., Samples from treated and un-
treated plants were pooled separately, weighed and
triturated in distilled water at the rate of 1:0g/f
10m). The two solutions 50 obtained were centri-
fuged (3,000 r.p.m. for 30 mn), diluted 1 :250 and

aﬁsayfed on leaves of 45 day old N, glutinesa for virus
acuvity, The difference in the mean lesion counts
obtamed between the contral and treated solutions

formed the basis for expressing virus inhibitory action
of T-poly.

ResuLTs

(1) Effect of a Single Preinoculation Treatment with
I-poly on Different Host Plants

Four different species of host plants (N. glutinesa,
N, tabgcum, CV, NP-31, N, rustica and €. amaranti-
color) were treated. For N. tabacum, samples of leaf
discs were punched off after virus challenge (see
Methods) and the veduction in virus copcCentration
in treated leaf was assessed by tests on N. glutinosa.
For the hypersensitive hosts lesion counts were taken
directly on them four days after virus challenge (see
Methods).

Results {Table I) show that the maximum virus
intubition was achieved with N, glurinosa, followed
by N. fabocwm NP-31, N, rustica and C. amaranti-
color, in that order. Thus the virus inhibitory activity
of T-poly varied with the host species, the three hyper-
sensitive hosts—N. glutinosa, N, rustica, C. amaraati-
color—alsg differ to some exteat amongst themselves,

(2) Effect of a Single Preinoculation Treatmenr with

T-poly on the Virus Mulriplication Rate of TMV in
NP-31 Plant

The experiment (Table {I) was done io find out the
duration of the virus inhibitory activity of T-poly in
N, tabacum CV. NP-31 plant. For this, virus multj-
plicatiog rate in treated and controf plants were com-
pated. Samples of leaf discs were collected both from
upper untreafed (remote site) and basal treated leaves
af the test and contrgl plants on the 4th, Bth and 12th
day following virus challenge (see Methods). Leaf
disc samples {(of control and test plants} were homo-
genized and assayed for virus activity on N. glutinosg
plants, and per cent virus {local lesion) reduction was
computed from the difference in mean lesion counts.

TasrLe 11
Virus inhibition in plants caused by T-poly (250 mglml) in contact with two basal legves of N, tabacum NP.CV-3{
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for 2 days priov to challenge with TMYV determined by local lesion assay at intervals

Lesions/leal ( ;i:,?S.E:mean)

H,0 (Control)

B —

Assay interval days

T

e R —

Per cent reduction”

T-poly (Test)

— el

el ey T L — . O . i

L T W

Basal Upper Basal Upper
(Treated site)  (Remote site) (Treated site) (Remote site)
B 4 B 12 % 16-0* 119 £ 13:8 37+ 5-5 21 1-0 00
8 349  35-3 275 4: 491 309 + 14-5 223 3 535-6 14-1
12 495 4 17-9 484 4 36-0 8:9

556 - 08-8 510 £ 25-5

9_01 @ _ Cﬂl-‘ (Eé)
Col (3)

* <

X 100.
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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

—— | e, — i,

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.

about the same.
1. Bawden, F. C., In Advances in Virus Research,

Edited by K. M. Smith and M. A. Lauffer,
Academic Press, New York and London,
1954, 2, 31.

— and Freeman, G. G,
1952, 7, 154,

Cheo, P. C., Linder, R. C. and Mc Richie, J. J.,
Virology, 1968, 35, 82.

Gupta, B. M., Chandra, K., Verma, H. N. and
Verma, G. S., J. Gen. Virol, 1974, 4, 211,

Di1scuUssION

Our investigations show that pre-inoculation treat-
ment of nonhypersensitive N. fabacum CV. NP-31 2.
plants by rubbing with a single dose (2'5 mg/ml) of
T-poly retarded TMV maltiplication in such host 3,
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

J. Gen. Microbiol.,

locally at treated site (basal leaf) spread to the remo- 5. —and Price, W. C., Phytopathology, 1950, 40, 642,
test part (upper leaves) as well. Both effects weared 6. — and —, fbid, 1952, 42, 45.

off with time : the conceniration of virus (local lesion 7. Gicherman, G. and Loebenstien, G., Ibid., 1968,
forming units), as high as in the untreated control, 58, 405.

was recovered from treated plants on the 12th day 8. Loebenstein, G., Awmnu. Rev. Phytopathol., 1972,
(Table II). Results obtained with the nonhyper- 1, 77.

sensitive host plants here (NP-31) are in agreement 9. Stein, A. and Loebenstein, G., Nature, 1970,
with those of Vanloon® who reported that 226, 363.

— and —, Phytopathology, 1972, 62, 1461,

VanlLoon, L. C. and VanKamen, Virclogy, 1970,
40, 199,

Chandra, K., Gupta, B. M. and Verma, H. N,,
Curr. Sci., 1978, 47 (5), 168.

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.

ON THE OCCURRENCE OF ARGINASE IN THE MUSCLE AND ITS ROLE IN VARIOUS
TISSUES OF FROG, RANA HEXADACTYLA, DURING DENERVATION ATROPRHY AND
CHRONIC AMMONIA TOXICITY
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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

* Present address : Department of Zoology, Govt.
College, Anantapyr,



