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With regard to the resulting effect on ammonium
uptake, it was found that addition of this weak acid 
tended to counteract the effect of excision of the shoot, 
although it did not do so completely. Again a decrease in 
uptake was found, but to a lesser extent (only about 35 
per cent). This work is being continued with other acids. 
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Kinetin as an Antagonist of the Toxic Effect 
of Pseudomonas tabacl 

THE wildfire disease oftobacoo, caused by Pseudomonas 
uibaci (Wolf and Foster) Stevens, is characterized by the 
development of chlorotio halos 11,round the infection sit,es. 
This symptom is induood by a bacterial toxin. The toxic 
compound proved to be a structural analogue of methio
nim:1. Strangely enough, its effect could be overcome by 
methionine only in model e>,.-periments with Chlorella 
vulgaris2• The mode of action of the wildfire toxin in 
tobaceo leaves, therefore, remained obscure. 

To throw some light on this problem, investigations of 
the metabolic alterations in tobacco leaves induced by the 
toxic effect of Ps. tabaci were undertaken•,•. In this 
communication results of investigations on tho protein 
metabolism of tobacco tissues treated with toxin-contain
ing culture filtrates are presented .. ~t was fo1;1lld that in 
loaves of intact tobacco plants mJeoted with culture 
filtrates of Ps. tabaci the soluble protein content decreases, 
whereas the free amino-acid and ammonia c•ontent in
oroasos (Table 1). Proteins wore determined according to 
Lowry et al.a. total free smino-aoids wore assayed by a 
oopp~r method 6, and ammoni~ content was estimated by 
micro-diffusion in Conway umts. 

Table 1. PROTEIN, FREE AMINO-ACID AND AMMONIA CONTENT OF TOBACCO 
HALF-LEAVES TREATED WITH TOXIN-CONTAINING CULTURE FILTRATE OF 

Pseudo11ionas tabaci AND WlTII NUTRIENT MEDIUM RESPECTIVELY 

Exp, No. 

1 
2 
3 

Protein mg/g Amlno-N µg/g Ammonia µg/g 
fresh wt, fresh wt. fresh wt. 

C T C T C T 
14·0 7·3 51 87 24 570 

9·0 6·6 26 120 10 460 
9·7 6·6 40 105 17 510 

C. Tissues treated with Czapek-Dox nutrient medium; 'I', tissues treated 
with toxin-containing culture filtrate. 

Tho results indicate that the balance of protein syn
thesis and breakdown is shifted in favour of increased 
decomposition of protein. The development of the ohlorotic 
symptom and tho changes of prot?in metah?lism which 
occur under the effect of the wildfire toxm are very 
similar to those occurring in detached (or senescent) 
leaves. As in the latter both chlorosis and breakdown of 

'!'able 2. EnEOT OF KlNETlN ON THE PROTEIN CONTENT OF TOBACCO 
LEAVES TRI}ATED WITII '.l'OXIN-CONTAINlNO_CULTURE FILTRATE OF Pseudo

munas tabaci 
Protein mg/g fresh wt. 

Exp. No. Ilalf-leaves sprayed with 
Water 10-• JI{ kinetin 

1 5-1 ll·ll 
2 4•:J O·O 
3 6·5 12·0 

l,'ig. 1. Couµter-action by klnetin of the toxic effect induced by cult um 
filtrate of Pseudomonas tal>aci injected into tobacco leaf, Lei\ halt 

sprayed with water, right half sprayed with 10_. M klnetln 

protein can be counteraot,ed by kinetin'· 8 tho effect of this 
compound on the metabolism of tobacco le~ves ~reated 
with toxin-containing oult,ure filtrates was mvest1g':"ted . 
Loaves woro injected with culture filtrates of Ps. tabaci and 
half-leaves were sprayed with 10-5 M kinetin. Control 
halves wore sprayed with w11,ter. The tr,eatments were 
repoated three times in 24-h intervals. It may be se_on 
from Fig. 1 that in the kinetin-treated half-l?af th? to~m
induced ohlorosis fails to develop. Further mvest1gat1ons 
have shown that the deleterious effect of the wildfire 
t.oxin on the protein-level is a lso fully oountomcted by 
kinetin (Table 2). 

The results described here clearly indicate that tho 
protein metabolism of the host is adversely 11,ffootod by the 
toxin of Ps. tabaci but still do not give a final answer to the 
problem of tho primary point of at~aok. . . 

Tho results obtained are oompat1blo w1th tho idea that 
the toxin-induced d11,mago to protein metabolism. in 
tobacco may be duo to competitive antagonis~. However, 
serious consideration must be given to alternative explana
tions as well. Recent results indicate that both the 
decrease of protein-level in detached leaves an~ its 
reversal by kinetin are associated with a co~com1tant 
change in ribonuoleio acid (RNA) concentration. Tho 
RNA/protein ratio remains always oons~ant•. T~ese 
results suggest that the alterations of protem motabohsm 
both in detached and in kinotin-treated leaves may be 
secondary in nature and may be evoked by primary 
changes in RNA metabolis~ .. The simi~arity of protein 
metabolism in detached and m intact toxm-treated leaves 
is striking. Their response to kinetin is als? identio~l. 
Therefore, investigations on the effect of the w1ldfi~e t<;>xm 
on RNA metabofo1m scorn to be necessary. Invest1gat1ons 
in this direction are prompted particularly by the recent 
observations that the ribonuolease activity in extracts 
from tobacco tissues treated with toxin-containing culture 
filtmtes of Ps. tabaci is markedly increased. 
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