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absence of lesions in tlie olfactory bulbs as  deter-
mined by serial sections. The oropharyngeal and 
gaslrointestinal routes can also, i n  all prob:~bility, be 
consiciereci as excluded on the basis of general ex-
pericncc witli the rhesus rnonkey extending over 
more than thirty years during which i t  has been the 
standarci test anirnal in  poliomyelitis research, show- 
ing that animals of tliat species can only be infected 
non-traumatically by the olfactory route. Several ex- 
tensive studies. of \vhirh tliose of Clarli, Roberts and 
Preston' anil of FlexnerQliay be cited, testify to the 
uniformly negative results of fec.ding virus to rhcsus. 
I t  therefore sceins highly probable that in the positive 
inhalation experiment.; with rhesus here reported, in- 
fection entered through the lo~vcr respiratory nlucosa, 
a t  or below the epiglottis. The character of the syrtlp- 
tonis in the two positive cynonlolgus expcriliicnts with 
olfactory blockade, on the other hand, suggest entry 
through the orophaiynx. 

Furlher worlr along the same lines is in progress. 

Infection has bcen obtained in both rhcsns and 
cynornolgns monkeys by inhalation of poliomyelitis 
virus in the form of droplet nuclei. The olfactory 
roule nTas excluded i n  part  of the anilnalc; succcss- 
fully infected. T l ~ cgastrointestinal route is believed 
to have been exc.1uded in the rhesus ~nonlceys. I t  
seerns most probablc that the portals of entry were 
the lower respiratory mncosa in  the case of the rhesus 
monlreys and the oropharyngeal mucosa in the casc 
of the cynonlolgx~s inonlicys. Fever and occasional 
niild syinpto~ns in  8 other rhesus illonkeys suggest 
that a n  abortive forill of poliornyrlilis may have re- 
sulted froin inhalation, but this can not a t  present be 
considcrcd as proved. The cxperiinents open u p  the 
possibility that hnnxln poliolnyelitis may, a t  least 
soinetin~es, be an air-borne irifection and that the 
lungs may be  a portal of entry. Scithcr of these 
aspects of the disease has hitherto, so f a r  as we are 
am-are, been studied experimentally. The prcserlcc of 
virus in  the hurr~an aasopharyns, which has been re- 
peatedly dernonstrslcd,'~ provides an obvious source 
of air contamination by patients and carriers; and di- 
rect contavt has been traced during epidemics i n  a 
considerable fraction of cases,9 amounting to about 
one tliiud in  the report of Top and T a a p l n ~ n . ~ @  The 
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relative inrportance of transnlission by air and by in- 
gested materid renlains to be dcterniined. I t  would 
seeill probable, however, tliat both modes of infection 
n ~ u s t  be taken into account. 
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INHIBITORY EFFECTS O F  SULFONAMIDES 

O N  CULTURES O F  ACTINOMYCES 


HOlVIINISl 

PRACTICALLYno information is available on the pos- 

sible effects of itz i ~ i l r osulfonainidcs on fungi, although 
there have bcen several report.; of clinical beneiits 
frorn the use of sulfonainidc drugs i n  fungous infec- 
tions.* This has resulted in  a n  uncertainty as  to  
whether the effect of the sulfonan~ides iq on the fungi 
thernsel~~esor on secondary bacterial invaders. Thie 
paper reports the dcinonstration of direct inhibitory 
effects of sulfonarnidc drugs on cultures of dcti?ao-

A stock strain (S) of ilctinot)z!~ccshominis was 
'ultured on Rrainsky's glucose agar, and thioglycol- 
late r n ~ d i u i n . ~  Another strain (&I)v a s  isolated on 
the thioglycollate niedinni from a draining sinus from 
the jaw of a patient and thereafter grown on veal agar  
rsicdiurn. It differed fronr the fornler strain in that 
f he organisms IT-ere shorter, selrlorn branched and often 
clubbed. The following drugs and concentrations 
were used : snlfanilarnide, sulf athiazole and sulf adia- 
zinc,"n concentrations of 10, 50 and 100 ing per  cent. 
incorporated in thc media before autot:laring. The 
results obtained inay be surnmarized according to 
aerobic and anaerobic conditions. 

The S strain grown aerobically on I<rainskyts 
nicdiurn was delayed in groxi~th by concentrations of 
bulfanilarnide of 10 and 60 mg per cent. but a t  the end 
of one nlonth the growth in both concentration.; 
equalled that of the controls (10 cultures) . A concen-
tration of 100 nlg per cent., however, coinpletely 
inhibilerl grolvtll in  soiiie instances anil allowed only 
slight growth in others by the end of one rrionth (7 
cultures). Sulfathiazole allowcd rt~odcrate growth in 
10 rng per cent. concentration, slight growth i n  60 nlg 
per ccnt. concentration, and no growth in 100 nig per 
cent. concaentration (9 cultures). The obiervations in 
each case extended over one month. The results with 
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sulfadiazine were similar to those with sulfathiazole 
( 9  cultures). 

The S strain mas grown on thioglycollate tliedium 
for  20 days, a t  which time there was luxuriant growth 
in every tube. Autoclaved thioglycollate medium con- 
taining sulf anilamide, sulf athiazole or sulf adiazine 
TI-as then added to the cultures in  amounts to make the 
total drug concentration 50 or 100 nlg per cent. (5  
results with each drug in each concentration). Fif-
teen days later the tubes were subcultured. While the 
controls grew profusely, only 3 cultures from the 
sulfonamide g ~ o u p s  showed any growth a t  all, and 
this was minimal. There was no growth in the sub- 
cultures of the sulfathiazole or the sulfadiazine tubes. 

The 31 strain, when gromn aerobically, gave a plen- 
tiful growth in one month. A similar amount of 
gromth, although soine~vhat slower in de~elopment, 
occurred in  cultures containing 10 mg per cent, of 
sulfanilamide ( 3  cultures). S o  growth occurred in 
cultures containing 50 or 100 mg per cent, sulfanil- 
amide. or 10, 50 or 100 mg per cent, of sulfathiazole 
or sulfadiazine ( 3  results with each drug in each con- 
centration). 

Thus it  is apparent that any of the 3 sulfonainide 
drugs used tliore or less completely inhibited the 
aerobic growth of both strains of actinomyces. Low 
concentrations >$-ere less effective than high, and sulf- 
anilamide Tvas less effectire than sulfathiazole or 
sulf adiazine. 

AXAEROBICCONDITIONS 

The S strain was grown anaerobically on Krainskg's 
medium in sulfanilamide, sulfathiazole and sulfadia- 
zine, a t  10, 50 and 100 lng per cent. concentrations (3 
results mith each drug in each concentration). Growth 
mas plentiful in the control tubes, and in one of the 
sulfanilamide (10 mg per cent.) tubes in  one month. 
Of the remaining 26 tubes, 8 showed very slight 

growth, while 18  showed no growth. The positive 
growths occurred irregularly in  the presence of the 
various drugs in  different concentrations. 

The S strain was grown anaerobically on thiogly- 
collate medium mith sulfanilamide, sulf athiazole and 
sulfadiazine in  concentrations of 10, 50 and 100 nlg 
per cent. ( 3  results with each drug in each concentra- 
tion). I n  comparison with the vigorous growth in the 
control tubes in one month, sulfanilamide permitted 
equally good growth in 10 and 50 mg per cent. concen- 
trations, and poor or no growth in 100 tug per cent. 
concentrations. Sulfathiazole allowed fair  growth i n  
10 mg per cent. concentrations, poor or none in 50 
and 100 mg per cent. c~ncent~a t ions .  Sulfadiazine 
allomed little or no growth a t  any concentration. 

The N strain was grown anaerobically mith sulfanil- 
amide, sulfathiazole and sulfadiazine in  concentrations 
of 10, 50 and 100 mg per cent. ( 3  results with each 
drug in each concentration). Gromth in the control 
tubes was moderate. and that in sulfanilamide (10 
mg per cent. concentrations) mas almost as  good, but 
it  mas absent in  all other tubes af ter  one month. 

The anaerobic results, therefore, agreed with the 
aerobic. 

CONCLUSIOKS 

(1) Aerobic and anaerobic cultures of t ~ ostrains 
of d c t i n o ~ ~ ~ y c e showtinis were inhibited to some extent 
by sulfanilamide in a concentration of 1 0  mg per cent. 

( 2 )  Concentrations of 50 and 100 mg per cent. 
checked growth more or  less completely. 

(3) Sulfathiazole and sulfadiazine were definitely 
more effective than sulfanilamide in silnilar concentra- 
tions. T T T 1 s ~ s o ~C. CUTTIKG 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

AM APPARATUS FOR ROLLER TUBE 

TISSUE CULTURE 

THE roller tube method of tissue culture, originated 
by Geyl and developed by L e ~ i s , ~  is being more and 
more widely adopted. The apparatus usually em-
ployed, consisting of a 1 /20  h.p. electric motor, re-
duction gears and a rotating tube carrier, has several 
disadvantages. I t  is expensive and causes more or less 
noise and vibration. The motor can not be housed 
inside the incubator because it  develops sufficient heat 
of itself to exceed 35' C. This necessitates a cum-
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bersome apparatus with a shaft running from the 
motor through the wall of the incubator to the tube 
carrier. 

A relatively simple and inexpensive device which 
does not have these disadvantages has been success-
fully used in this laboratory. The apparatus consists 
of a rllotor and tube oarrier conveniently mounted to 
form one complete unit. 

The general structure of this apparatus is shown i n  
Fig. 1. The motor, A, was obtained from a General 
Electric clock, of the dressing table type, having a a  
automatic starting mechanism. The tliotor was de-
tached from the clock and removed from its metal 
housing. The exposed gears were removed until there 


