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Studies conducted to see effect of radioactive phosphorus and sulphur on a
strain of TMV (CPO Strain) in tissue culture showed that there is greater
uptake of radioisotopes by virus-affected tissues as compared to healthy
ones, when grown on medium containing the radioisotope at an activity of
15 microcuries per ml. Quantitative date on uptake showed that it is more
in differentiated tissue than callus only. Radioactive phosphorus at this
dose has no effect on the infectivity while radioactive sulphur at the same
dose inhibited the infectivity by about 90 per ecent.

INTRODUCTION

Inactivation of plant viruses by radiations has been reported by several
workers and much work has been done by in vitro studies as well as on the
host plant (Bawden and Pirie 1937; Pollard and Dimond 1956; Raychaudhuri
1963; Nariani and Paliwal 1963). Although radioactive isotopes have been
extensively employed in the studies on absorption and translocation of various
metabolites in different plant parts, their use in the inhibition of plant viruses
in the host or tissue culture has not been much investigated. Schlegel et al.
(1953) reported inhibitory effects of P32 in certain plant viruses like TMV.
Chatrath and Raychaudhuri (1967) who reported greater accumulation of
P32 in mosaic affected sunnhemp plants suggested its incorporation into
virus particle and possibility of therapy of plant viruses by this method.

The present investigations were undertaken to study the effect of radio-
isotopes on a strain of TMV (CPO strain) in tissue culture by incorporating
them into the medium.

MATERIALS AND METHODS

‘CPO Strain of TMV’ maintained in normal leaf callus cultures of
Nicotiana tabacum var. zanthii was employed for the present studies. These
cultures are maintained on Murashige and Skoog’s medium (1962).

Carrier-free radioactive phosphorus (P%2) and sulphur (S%) were obtained
from Atomic Energy Establishment, Trombay, in the form of HgPO, and
HgS0,, respectively. These were neutralized with N/10 NaOH and were
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added to the medium to get the required activity. This was sterilized at
15 Ib pressure for 20 minutes. Tissues approximately of the same size were
transplanted into these tubes which were kept under continuous daylight
(fluorescent tubes) at 25-28 °C for growth. After a growth period of three
weeks, the tissues were washed thoroughly in water to remove any traces of
medium sticking to it. Half of the tissues from each plant was used for
infectivity tests while the other half was dried at 70-80 °C for 72 hours, powdered
and weighed aliquots were deposited in a thin layer on aluminium planchets
(Phillips). The radioactivity of samples was measured by Geiger Mueller
Counter (Phillips Universal Scaler Model PW 4032) using GM tube Mica and
window type. This was recorded in terms of disintegration per minute per
milligram based on a total of at least 10,000 counts. At least two samples
were counted for each treatment and average values recorded. Planchets
containing dried tissue for counting were supported by two empty planchets
to increase the back-scattering so that samples with low level of activity could
be measured efficiently.

For estimating the infectivity, callus cultures were weighed and crushed
for preparing the standard extract which was diluted ten times with distilled
water. For suitable controls, tissues of the same growth age and approximately
of the same size, grown on the medium without any addition of radioactive
material, were taken and crushed for preparing the inoculum as above.
Bioassaying of viral infectivity was done by inoculating the local lesion hosts,
i.e. Chenopodium amaranticolor. Different treatments (P32 and $3%) including
the control: were distributed on different leaf positions according to Latin
square design. Local lesions were counted after five days and infectivity
expressed in terms of local lesions per leaf.

REsuLTs

In both the experiments with P32 and S35, radioactive solutions were
added to the medium to get an activity of 15 microcuries per ml (total 10 ml
medium in each tube).

TasLe 1

Relative activity of samples of healthy and diseased tissues of Nicotiana tabacum var. xanthii
grown on medium containing P32 and infectivity of irradiated and uniradiated tissues

Disintegration per min, Infectivity (average number
Type of Tissue per mg of lesions per leaf)
Healthy Diseased Irradiated Checks
Undifferentiated callus 15376 3289-2 22-4 19-02

Differentiated callus 5638-0 9150-4 40-9 39-87
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The results on radioactivity and infectivity of samples grown on medium
containing P32 or S35 are given in Tables I and II.

It is observed (Table I) that there is greater uptake in the differentiated
tissue as compared to undifferentiated callus. In both callus and differentiated
virus infected tissues, radioactivity was found to be much more than healthy
tissues. Though infectivity in the differentiated tissue is more as compared
to callus, there was no difference between irradiated and uniradiated tissues.
In the case of senescent tissues there was no difference in activity or infectivity
between healthy and diseased and irradiated and umiradiated tissues,
respectively.

Tasre II

Relotive activity of samples of healthy and diseased tissues of Nicotiana tabacum vuer. xanthii
grown on medium containing S35 and infectivity of irradiated and uniradiated tissues

Disintegration per minute  Infectivity (average nuinber

Type of tissue per mg of lesions per leaf)
Healthy Diseased - Irradiated Checks
Undifferentiated callus 1580-8 1364-4 135:5 92-0
Differentiated callus 20648 5585-6 9-0 104-5

It would be observed that uptake of S35 is much more in virus-affected
differentiated tissues as compared to healthy tissue and at this level of activity
infectivity of virus is greatly reduced in tissues grown on medium containing
8% ag compared to uniradiated controls.

In both experiments with P32 or 8%, no adverse effect on the growth of
tissue was observed at these dosages.

Di1scUssioN

The results of these experiments indicate that uptake of radioactive phos-
phorus and sulphur is ‘more in diseased differentiated tissues as compared to
healthy ones. Activity was also found to be more in differentiated tissues
than in callus only. Higher uptake of P32 and greater infectivity in differen-
tiated tissues as compared to loose mass of callus growth suggest that phos-
phorus which is an important constituent of nucleic acid and on which
infectivity of virus depends is incorporated into the virus. Stanley (1942)
also reported incorporation of P2 into virus of infected tobacco plants grown
on nutrient solution containing P32. However, incorporation of P32 into the
medium at this dosage has failed to inhibit infectivity of virus-affected tissue.

In case of 835, there is no difference in the activity or infectivity of healthy
and diseased callus cultures. However, infectivity of irradiated differentiated
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tissue was much reduced as compared to uniradiated checks, indicating inhi-
bition of viral infectivity. Failure of 835 to inhibit viral infectivity in callus
growth may be due to the possibility that virus multiplication in callus might
have been completed before sufficient S35 accumulated in tissue to cause
any reduction. Also infected callus contains only one quarter as much S35
per mg of tissue as the corresponding differentiated ones.

As the dose of S35 used in these investigations does not have any adverse
effect on tissues, it 'suggests the possibility of application of radioisotopes in

therapy of virus diseases and utilizing this method for obtaining virus-free
tissues.
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