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that they are responsible for virulence. 
The 18Z-C mutant actually appears to be 

a double mutant since i t  lost ability to pro- 
duce fibrinolysin in addition to1 losing ability 
to produce soluble coagulase. Since this mu- 
tant is fully virulent i t  would appear that fi- 
brinolysin is also) not essential for virulence. 

Isolation of the avirulent 182-D mutant 
likewise offered the possibility of identifying a 
factor which if lost results in loss of virulence. 
However, this mutant is identical with the 
parent strain in all aspects thus far studied 
with the exception of virulence. Further 
studies comparing these 2 strains are in prog- 
ress. 

Summary. Three mutants were isolated 
from a single strain of Staphylococcus aweus  
of known virulence for rabbits. Two mutants, 

one lacking the soluble type of coagulase and 
the other lacking the bound type of coagulase, 
were still virulent for rabbits. The third mu- 
tant which produced both kinds of coagulase 
had lost its virulence for rabbits. 
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Correlation of Tryptamine-Induced Convulsions in Rats with Brain 
Tryptamine Concentration. (25762) 

HARRY GREEN AND JOHN L. SAWYER (Introduced by S. Me Greenberg) 
Ruspavrh and Duvulopm Pnt Division, Smith Kline 6 Frunrh Labs., Philadelphia, Pa. 

Tedeschi et aZ.( 1) recently reported ap- 
pearance of clonic convulsions of foirepaws of 
rats following i.v. injection of tryptamine 
(TA). A good dose response relationship 
was obtained between quantity of TA injected 
and relative frequency and intensity of result- 
ing convulsions. This correlation suggested 
that the observed pharmacologic responses 
were associated with increased levels of TA 
in the brain. On the assumption that amine 
in rat brain was metabolized chiefly by mono- 
amine oxidase (MAO), Tedeschi et al. postu- 
lated that inhibition of enzyme activity should 
prolong the elevated brain TA levels and, 
therefore, potentiate convulsant properties of 
the amine. Although pharmacologic expec- 
tations were fulfilled and procedure shown to 
be suitable for screening and pharmacologic 
evaluation of M A 0  inhibitolrs, the question of 
relationship with brain biochemistry remained 
unanswered. The purpose of our study was 
t u determine whether the TA-induced clonic 
convulsions in rats pretreated with a M A 0  in- 

hibitor were correlated with concentration of 
amine in the brain. 

Procedure and methods. Male albino rats, 
Wistar strain, weighing between 175 and 2 2 5  
g were used. Tryptamine hydrochloride in 
physiologic saline was injected into tail vein 
in dose of 5 mg/kg, calculated as free base. 
Trans 2-phenylcyclopropylamine hydrochlor- 
ide (tranylcypromine) ( 2 )  and l-isonicotinyl- 
2-isopropyl hydrazine phosphate (iproniazid ) 
were dissolved in H,O and administered 
orally. Doses of drugs used refer to free 
base content. Following injection of TA the 
animals were olbserved for 60-75 seconds for 
signs of convulsive activity, then sacrificed by 
decapitation. Brains were immediately re- 
moved, rinsed free of adsorbed blood, blotted 
lightly, quickly weighed and placed in chilled 
glass tissue grinder of Potter-Elvehjem type 
fitted with teflon pestle. For determination 
of TA the brains were homogenized and ana- 
lyzed according to method of Hess and Uden- 
friend ( 3 )  . Separate brains were homogenized 
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and assayed for X A O  activity according t o  
procedure of Bogdanski cf u I .  ( 4 ) .  

RcszrLfs. T A  concentration of 14 individual 
rat brains was 0.032 z 0.002 pg g (mean 
i- S.E.31.). Oral administration of 0.72 ing 
kg of tranylcypromine or of 2 5  mg kg of 
iproniazid had no apparent effect upon normal 
brain T A  concentration after 5 or 17 hours.* 
Sixty seconds after i.v. injection of 5 nig kg 
of T.4, brain concentration was increased to 
0. IT3 i 0.019 pg ’g (mean of 10 brains +- 
S.E.31.) .  Injection of this dose of TA alone 
did not elicit observable clonic convulsions, 
a1 though all animals appeared momentarily 
s t u 11 11 ed short 1 y after in j ec t i o n . 

I n  all rats pretreated with either tranylcy- 
promine or iproniazid c h i c  convulsive activ- 
ity was observed 30-40 seconds after injec- 
tion of TA. IYith 0.72 mg kg of tranylcypro- 
mine or 2 5  mg kg of iproniazid, convulsions 
persisted for more than 3 seconds and were 
quite strong. I n  all animals brain T A  concen- 
tration was markedly elevated. IYith 0.36 
mg/kg of tranylcypromine the occurrence, 
duration and relative intensity of clonic con- 
vulsive activity appeared dependent u p i i  
relative brain TX concentration of the in- 
dividual animal. 

The  results (Fig. 1) describe the effect of 
increasing doses of tranylcypromine and of 
iproniazid upon rat  brain monoamine oxidase 
activity. Each point is an average of 3 to 6 
individual brain values. Tn addition to show- 
ing that tranylcypromine was about 2 5  times 
more potent an inhibitor than iproniazid, the 
curves indicate that 20tX inhibition was pro- 
duced by 0.36 nig kg of tranylcypromine. 

* Hess e t  a l . ( j )  reported similar rrsults with guinca 
pigs pretreated with iproniazid. 

while t50-70y, inhibition was obtained with 
aclininistration of 0.72 mg,’kg. These results 
together with data of T a l k  1 suggest that 
occurrence, duration and intensity of TA-in- 
duced convulsions were also related to degree 
of inhibition of monoamine olxidase activity of 
the rat brain. 

llisczrssioiz. Hess ct 02. ( 5 )  recently sug- 
qested that marked central effects, including 
convulsions, in rabbits and dogs injected i.p. 
Ivith massive dose (800 mg/kg) of trypto- 
phane after pretreatment with iproniazid were 
related to measured increase in brain TA con- 
centration. At the same time they considered 
the possibility that  appreciable increases in 
brain serotonin occurred. hIore recently Hess 
c‘f d., in an abstract(6),  reported that “char- 
acteristic excitement” produced in rats pre- 
treated with monoamine osidase inhibitor fol- 
1 owed by tr yp  tophane or 5 -hy d r m y  t ryp to- 
phane was in no way directly related to brain 
levels of serotonin and tryptamine. Thus,  it 
was concluded “that increase of brain indole- 
amines is not in itself sufficient to produce es- 
ci temen t .” Our results, however indicate ex- 
istence of a good correlation between elevated 
h a i n  levels of T A  and clcmic convulsive sei- 
zure activity, as described by Tedeschi e t  aL. 
Furthermore, in view of demonstrated ability 
of systemically injected T A  to penetrate the 
rat brain, it is reasonable to conclude that the 
elicited pharmacologic effects represented a 
central mechanism of action of the amine, po- 
tentiated by inhibition of brain M A 0  activity. 
T h e  question may be raised, however, whether 
the interaction of the drugs in spinal cord it- 
self may have contributed to production of 
clonic convulsive seizure activity. 

Suwznzary. Normal rat  brain tryptamine 
concentration was 0.032 t 01.002 p g / g  (mean 

S.E.M.). Oral administration of 0.72 ma/ 
kg of tranylcypromine (trans 2 -phenylcyclo- 
propylamine) or 2 5  mg/kg of iproniazid (1  - 
isonicotinyl-2-isopropyl hydrazine) had no 
apparent effect upon normal rat  brain tryp- 
tamine concentration. Sixty to 75 seconds 
after i.v. injection of non-convulsive dose of 
tryptamine ( 5  mg/kg) brain concentration of 
the arnine was increased to 0.173 t 0.019 pg/’ 
g. Occurrence, duration and relative inten- 
sity of clonic convulsions produced tly iiijec- 
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of amine in the rat brain. In view of demon- 
strated ability of systemically injected trypta- 3.  Hess, S. M., Udenfriend, S., ihid., 1959, v127, 
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conclude that the elicited pharmacologic ef- 
fects reflected a central mechanism of action 
of the amine, potentiated by inhibition of 
brain monoamine oxidase activity. 
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Properdin Titers of Dogs Surviving Hemorrhagic Hypotension.* (25763) 

BENJAMIN HEATTBERC, AND MATTHEW N, LEVY (With assistance of Rosa Scott) 
Research Dept., St. Vincent Charity Hosp., Cleveland, 0. 

Attention has been called to a relationship 
between serum properdin levels and hemor- 
rhagic shock( 1) .  It was demonstrated that 
properdin titers, measured by the zymosan 
assay, dropped progressively during d i -  
gemic and polst-transfusion periods of shock. 
More recently, by phage neutralization assay, 
titers decreased after hypotensive period 

* Supported by research grant from U.S.P.H.S., 
arid (‘leveland Heart Soc. 

had been terminated( 2 ) .  In these studies, 
duration of hemorrhage was quite prolonged, 
and all animals died. To explore further the 
relationship between properdin and hemor- 
rhagic shock, duration and intensity of hemor- 
rhage was utilized so that approximately 50% 
of dogs survived. A secolnd group of dogs 
was subjected to more severe conditions of 
hypotension so that. irreversibility might be 
expected in virtually all cases, These animals, 


