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were sacrificed and the thyroids removed. The 
tissue was fixed, embedl&eid in paraffin, and 
the sections stained with haematoxylin and 
eosin ifor histological study. The sections 
were cut in such a manner that from each of 
the 3 thyroids a portion of the parathyroid 
gland was included. 

ResuEts. Photomicrographs of thle sections 
from the control, 10 pc, and 50 pc  studies 
are shown in Fig. 1, 2 and 3 respectively. At 
the 10 microcurie dosage level ilt is apparent 
that there was a marked degree of injury to 
the thyroild follicles as evidenced by their 
diminished size, loss of colloid, and increase in 
size of the follicular epithelium, Fig. 2. The 
general thyrolid architecture is dlistorted to 
such a degree that it would seem probable that 
in this instance thle degree of radiation injury 
approached a level of being totally irreversible 
even if a recovery period of from six months 
to a year had bleen allowedl. The adjacent para- 
thyroid tissue did not reveal any observable 

changes that would suggest radiation injury 
to this organ. The thyroid tissue in the rat 
whic'h received 50 microcuries olf astatine211 
is not reco_gnizable as such. Here there is 
completle obliteration of the follicles, colloid, 
and follicular epithelium. The thyroid tissue 
has been replaced by fibrous tissue with some 
inlfiltration of lymphocytes and fat cells. In  
this ,instance it appears that a complete and 
irreversible destruction of the thyroid gland 
took place, as a result of an extreme degree 
of radiation injury. It is significant to note 
tihat there was no histological evidience of 
manifest radiation injury in the adjoining 
paratthyroid tissue. 

The results from this prelimi- 
nary study demonstrate the capacity of asta- 
tine to indiuce an extreme dlegree of radiation 
injury of the thyroid gland in the rat without 
apparent involvement of the adjoining para- 
thyroid gland. 
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While the use of procaine is extensive and 
relatively safe, an occasional sulbject is found 
sensitive to the drug. The toxic reactions 
to subcutaneolus procaine are caused by stimu- 
lation of the central nervous system r'esulting 
in restlessness and tremors which may proceed 
to convulsions. There is also an initial period 
of respiratory stimulation followed by depres- 
sion of thme medullary centers resulting in dysp- 
nea and respirato'ry collapse. T%e use of 
hypnotics in the prevention and treatment of 
toxic reactions to local amsthetics is based on 
animal studies which show ithat. hypnotics, es- 
peaially the barbiturates, depress the con- 
vulsive effects of local anesthetics.( 1,2) Presi- 
don (Pyritihyldione ; 3,3 -di&hyl-2,4-dioxote- 
trahydropyridine) is a relatively short acting 
hypnotic with a wide margin of safety.(3,4) 

I t  was shown to inlhibit the convulsions pro- 
duced f ~ ~  caffeine, ( 3  ) picrotoxin and Jf etra- 
zoI.(4) I t  was found to be an effective hyp- 
notic in human suibjects.( 5 )  We have ex- 
tendied the studies on the anticonvulsive prop- 
erties of Presidon to the prevention of pro- 
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caine convulsions in various species. The 
comparative hypnotic and anticonvulsive 
propepties of Presidon and pentobarbital have 
been determined in mice, guinea pigs, rabbits 
and dogs. Similar studies in rats were aban- 
doned because of the high resistance of the 
rat to procaine intoxication. 

Jfethads. The convulsive dose of procainle 
administered subcutaneously was determined 
for each species. The toxic symptoms in- 
cluded excitability, nervousness, tachycardia, 
dyspnea, clonic convulsions and terminal res- 
piratory failure. In addition, rabbits and 
guinea pigs displayed opisthotonos and tonic 
extension of the limbs; tonic extension was 
common to the dogs as well. The dose which 
produced these toxic effects in 95% of the 
animals was calculated from a log dose-probit 
graph and the standard errors also calcu- 
lated.(6) The hypnotic dose for pentobar- 
bital and Presidon administered intraperiton- 
ea11y was determined as the dose which pro- 
duced sleep in 50% of the animals. The end- 
point of hypnosis was the loss of righting re- 
flexes i,e. the animal was unable to right itself 
when placed on its side. Thte hypnotic doses 
and standard errors were calculated by the 
probit method. ( 6 )  The protective doses of 
pentobarbital and Presidon were determined 
as the doses which prevented convulsions in 
50% of the animals which had received the 
95% convulsive dose of procaine. The hyp- 
notic drugs were given intraperitoneally 10 
minutes prior to the subcutanmus adminis- 
tration of procaine. The endpoint was the 
prevention of thae convulsive movements in 
the various species. The protective doses were 
cslculated by the graph probit method. (6) 

I n  order to compare the relative effective- 
ness of pentobarbital and Presidon, protec- 
tive indexes were calculated as the ratio of 
the hypnotic dose to the protective dose. 

Results. The results summarized in the 
table show that Presidon in comparison with 
pentobarbital administered intraperitoneally 
is an eff)ective anticonvulsant. The protective 
indlex for Presidon is higher than for pento- 
batbital in the four species studied. The dose 
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of Presidon which protects mice from pro- 
caine convulsions is a b u t  one-fourth the 
hypnotic dose but the protective and hyp- 
notic doses of pentobarbital are almost identi- 
cal. In the other species the protective dose 
of Presidon is about one-third the hypnotic 
dose whereas the protective dose of pentobar- 
bital is about onedhalf bhe hypnotic dose. 
There is large species variation in the sensi- 
tivity to procaine convulsions and also to the 
hypnotic and1 anticonvulsive potency of pento- 
barbital and Presidon. The muse  is most 
resistant to both procaine and the hypnotics. 
The dog is more resistant tahm the guinea pig 
or rabbit to prucaine convulsions but is most 
sensitive to the hynutics. The smallest pro- 
tective doses of the hypnotics were required 
by tlhedwg. 

Discztssion. In cases of procaine intoxica- 
tion, there is an initial period of respiratory 
stimulation which is followed by depression 
which may lead to terminal respiratory fail- 
ure( 2,7,8). Most deaths following the subcu- 
taneous administration of procaine were 
caused by respiratory dailure even though, in 
some instances, the convulsions had been con- 
trolled.(9,10) In  view of the strong depres- 
sant action of the barbiturates upon respira- 
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tion, it would seem more feasible to employ a 
prophylactic drug which could abort the 
convulsive effects of procaine HCl without 
causing addttive effects on the already de- 
pressed respiration. Presidon and pentobar- 
bital have been compared as central nervous 
system depressants using hypnotic activity as 
an index. That Presidon has a wider margin 
of safety than representative barbiturates bas 
been 'previously reported.(3,4) I t  is im- 
portant to note that pentobarbital confers pro- 
tection against the convulsive effects of pro- 
caine HCl only in doses which are consider- 
ably more depressant than equally protective 
doses of Presidon. I t  would seem, therefore, 
that the ability of a drug to prevent local 
anesthetic intoxication does not parallel its 
degree of depressant actiun on the central ner- 
vous system. 

Szmmary . Praesidonl and pentobarbital ad- 
ministered intraperitoneally, prevent the con- 
vulsions produced 'by procaine in dogs, ra!b- 
bits, guinea pigs, and mice. 

Presidon confers protection against the con- 
vulsive effects of procaine at  one-fourth to 
one-tlhird the hypnotic dosle, whereas the pro- 
tective dose of ,pentobarbital is from onehalf 
to the full hypnotic dose. 
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In the course of an investigation of the anti- 
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microbial activity of subtilin it was observed 
that although tlhis substance possessed a high 
degree of inhibitory activity on tubercle ba- 
cilli in vitro, it failed to afford protection to 
mice experimentally infrected witmh t~iberculosis, 
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