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RADIO BIOLOGY 

Aminothioamides as Protectors against 
the Effect of Gamma-rays in Allium cepa 

SEVERAL aminothioamides of the general type R 1 --­

NH-CS-CH(NH2)-R2 have been synthesized1 • As is 
generally known with thioamides, these aminothioamides 
can exist in Rolution in two tautomeric forms: 

R 1-NH- -CS-CH-R2 "" R 1-N=C-CH--R2 

I I I 
NH2 SHNH2 

Notably in their thiol form they exhibit a free sulphydryl 
group as well as a free amino-group separated by two 
carbon atoms. Such arrangement was shown to favour 
protection against ionizing radiation•-•. 

The protective potentialities of a number of amino­
thioamides (Table 1) were tested against the action of 
gamma-rays from a cobalt-60 source. Allium cepa seeds, 
varit>t,y 'White May'. were germinated and seedlings with 
primary roots reaching 3-5 mm were selected and pre­
treated for 1 h with a non-toxic concentration of the 
chemical under investigation. Then together with the 
respective solution the seedlings were irradiakd. 

Table 1. AmNOTHIO.Ul!DES 'l'ESTRI> 

(I) 

(2) 

(:l) 

(4) 

Chemical nanw 
A1nino-thioaceta.n1ide 

hydrohrmnide 

~V-Ethyl-amino-thioacetnmide 
hydrobrmnide 

Amino-thioacetanilide 
hydrochloride 

~Y-cyclohexyl-an1inothio­
:wetamhle hydrobromide 

(5) • Amino-thioacctpiperidicle 
hydro bromide 

(6) N-Ethyl-D,L-a-aminothiopro-
piona1nide hydrobron1ide 

( 7 l D,L-a-atninothiopropion-
anilidc hydrochloride 

(8) .v-gthyl-H,L-a-aminothiobntyr-
a.mide hydrobron1i<lo 

Fonnul.1 
H,X-CS--CH,-·-NH,.HBr 

C,H.;--NH-CS--CH,-NH,.HBr 

<->-NH-CS-CH,-NH,.HCl 

<=>N-CS-('H2--NH,.H Br 

C,H,-NH-cs-yn-NH,.Hllr 

CH, 

C>-NH-CS-?H-NH,.IlCI 

- CH, 

C,H,··--.NH-CS ··CH--NH,.HBr 
I 

C,H, 

* This compound, in solution, docs not exist in tautomcric forni8. 

Tho protective activity was assessed from: (a) the 
rate of growth of Allium roots which received a dose of 
350 r. delivered as 5 r./sec; (b) from reduction in chromo­
som0 aberration at the same dose-level; (c) from the 
survival of roots against a lethal dose. In this com­
munication, results obtained from the rate of growth arc 
given (Fig. 1). Seedlings which were pre-treated with 
the chemical and then irradiated were thoroughly washed. 
transferred to Petri dishes containing moistened filter 
papers and then kept at 26° ± 1° C in a thermostat into 
which daylight was allowed through a glass door. The 
rate of growth of the primary roots was measured every 
24 h. Measurements were carried out until the ninth 
day after irradiation, the day in which the normal non­
irradiated control generally ceased to grow. Such short, 
experimental duration enabled us to repeat and reproduce 
our results several times. Protective factors were derived 
from the rate of growth of irradiated roots pre-treated 
with one of those chemicals to that of roots irradiated in 
tap water, that is, irradiated control. This ratio was 
taken at a time when the normal non-irradiated control 
showed a maximum rate of growth. 

JO 
Days after irradiation 

fig. I. Rate of growth of Alli um cepa primary roots after differeut treat-
1nent8. I, Normal, non-irradiated control; II, irradiated under anoxic 
cnnditions. Pretreated with and irradiated in cysteine (Ill), amino­
thioacctamicle hydrobromidc (IV) and N-ethyl-aminoac·etamide hyclro-

bromide (V). VI, irradiated control 

Among the eight compounds thus screened, two were 
found t,o offer some protection, the others being ineffective. 
Amino-thioacetamide hydrobromide was effective at 
1 x 10-2 M concentration with the result that a protec­
tive factor of 1·7 was obtained, while N-ethyl-amino­
thioacetamide hydrobromide at an optimum concentra­
tion of 5 x I0-3 M gave a factor of 1-25. 

In comparison, roots pre-treated with a 5 x 10-2 M 
cysteine solution for 1 h and then irradiated in the same 
solution showed a protective factor 2·3, while roots 
irradiated in tap water dcoxygenated by bubbling nitro­
gen for 45 min before irradiation (anoxic condition) showed 
a factor of 2·8. 

Our results have thus shown that amino-thioarnides, in 
which R = Hor C2H 5, were protective in Allium, though 
the degree of protection was lower than that shown by 
cysteine. The rest of the compounds having other sub­
stitutions were thoroughly ineffective. 

It. is of interest to note that thioacetamide was recenth· 
reported5 as protecting Allium cepa cells against th

0

f' 

action of alpha-rays and thermal neutrons, though the 
effect was limited in time. 

I thank Prof. Z. Devide for his advice, Prof. V. Hahn 
and Dr. K. J akopcic for synthesis, Rnpply of the chemicals 
and many other suggestions during this work, as well as 
the authorities of the Institute 'Rndjer Bosko,,ic' _ Zagreb. 
for facilities. 
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Trophic Level Effect on the Accumulation of 
C.esium-137 in Cougars feeding on Mule 

Deer 
IN aquatic ecosystems, mesium-137 levels in prcdat,ors 

exceed those of herbivores under conditions of equal 
contamination of the enviromnent1-3 • Examples of the 
step-wise increase in contamination-levelR of cresium-137 
in four species of fish representing three trophic lcvch,, and 
an explanation of the reason for the increase, will bf' 
published soon 4. To our knowledge, no example of trophic 
level increase has been demonstrated in terrestrial wildlife, 
although an approximate 2- to 3-fold increase in cresium-
137 in man over his integrated food has been reported by 
several workers•-7, and similar resultR were obtain<'d hv 
feeding ca>sium-137 to animals'·"· · 
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