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TABLE I 

Sel~sitire 
St~e~irococcus Inactivation volulne

strain dose in  r" diameter 
mw 


* Dose giving inactivation ratio N 
-= l je .
No 

to influence the present results, since particle diame- 
ters depend (through volumes) on cube roots of inacti- 
vation rates. 

A comparison with previously iileasured phages5 
shows that phage D is a medium size phage; phage C 
falls among small phages (like C13 Burnet) ; and 
phage B is still sulaller. 

The classification of these three phages as separate 
entities, based up  to now on their different biological 
proper tie^,^ finds further justification in  their differ- 
ent particle sizes. 

A general relationship of inverse proportionality 
has been shown to exist between the size of phage par- 
ticles and the size of the plaques they produce on 
agar (Elford, Burnet).  Such comparisons are definite 
only f o r  plaques produced in presence of the same 
host strain of bacteria, which was not the case in our 
experiments. Serertheless, i t  is probably not mean- 
ingless that the slnallest phage B is a "large plaque 
forming" strain, whereas the larger phage D produces 
very slnall plaques. 

l y e  hope soon to check the particle size values as 
given here by other nlethods (ultra-centrifugation, 
electron microscope). 

TJTe are indebted to Dr.  A. C. Erans  for supplying 
the strains of bacteriophages and of host bacteria. 
Only three out of four strains were studied, owing to 
difficulty in obtaining reproducible counts of the 
plaques formed by phage A. 
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T H E  D E T E C T I O N  O F  P O L I O M Y E L I T I S  
VIRUS I N  FLIES1 

THE present note describes ~ T T Oinstances in ~i-hich 
the virus of poliorllpelitis has been detected in collec- 
tions of flies made in the field during epidemics of this 
disease. The first positive test was obtained from a 
sulniner camp (Camp S.) in  Connecticut, where a t  
least three frank cases of polioiupelitis occurred dur- 

1 Sided bv a grant from the Nationnl Foundatioli for 
Infantile ~ a r a l ~ s i s ,  Inc. 

ing the latter half of July. 1941, among a varying 
population of about 100 children, and where during 
the first half of August, t ~ o  other proven, convales- 
cent (intestinal) carriers were present among the 
campers. A sample of roughly 1,000-1,200 flies, 
caught out of doors in the vicinity of the camp kitchen 
on August 6th and 8th, was stored in the refrigerator 
until ready f o r  inoculation. The bulk of this salnple 
was made up  of several varieties, including in particu- 
lar. three types of green-bottle flies or Lucilia (~ri:.: 
sericata, caesar and sy7carzinz) and one variety of 
blow-fly, Plzormia regitza. I n  lesser nulnbers there 
were also representatives of the common house fly 
(Jlzcscn donzestica) and flies of the f o l l o ~ ~ ~ i n g  species: 

Opii!jra letccostonza, Protocallipllora, and some ques- 
tionable examples of S t o ~ r t ~ z y s . ~  

Two types of inocula were prepared: ( a )  an emul- 
sion of 100-300 flies macerated in  200 cc of sterile 
water; and (b)  washings from 100-600 flies in 50 cc 
of water. Sample cr was centrifuged and from the 
mid-layer a 30 cc portion was frozen and set aside 
for nasal instillation, while to another 20 cc mid-laper 
portion, 16 per cent. ether rvas added ( for  bactericidal 
purposes) and it  was allowed to stand in the ice box 
overnight before being injected intraperitoneally. 
Sample b was filtered through gauze and used for  
nasal instillation. On August 12th, 10 cc of the ether- 
ized portion of sample cc was injected intraperito- 
neally, and on 3 successive days 2 cc amounts of 
saillples n and b were instilled intranasally into one 
cynomolgous monkey (No. 1676). This animal devel- 
oped polion~yelitis after an incubation period of 1 5  
days. 

The second specimen of flies to  yielcl the 1'wus 11-as 
obtained in the vicinity of Jasper, Alabama, where 
poliornyelitis was epidemic during July and August, 
1941. On August 20th, a fly t rap  Tvaa placed near n 
p r i ry  used by three households where cases of polio- 
lilyelitis had recently occurred. On August 24th, a 
satnple of flies, representing about 200 specimens 
(unidentified as to species, except for  the presence of 
green-bottle flies, blo~v-flies and probably house flies) 
Ivere removed from the t rap,  packed in dry ice and 
mailed to New Haven, where they r e r e  prepared and 
inoculated into one cynoaiolgous monkey (KO. 1840) 
which cle~~eloped poliornyelitis after an incubation 
period of 9 days. The methods used nere essentially 
the same as those described in the first animal. 

Criteria for  the identification of the rims in the-e 
two instances har-e been that the ~nonkep developed 
signs and spmptoms of the expe'itnental disease; that 
typical' histological lesions were found in the c e r ~ i c a l  

2R7!i:ire i~~nl r l , t e ( lt1.1 Dr. R. E. Friend, of the Connecti- 
cut .igl 'i~.~~ltur:iI Station of Nem Haven, for E ~ j t r r i n l r l ~ t 

the identification of the specimens. 




396 	 8CZENCE VOL. 94, No. 2443 

and lurnbar levels of the spinal cord. Coth strains 
of virus have bcen pacsed in othcr monlreys, and 6 
inice inocnlated intracercbrally with cach strain have 
remained well. 

During tlie suliirner of 19-11 four  other saliil?les of 
flies frortl epidemic areas have bccn testetl in  eight 
cynornolgous and green 11 rl-ican ~iionkeys in our New 
EIavcn Laboratory with negatire rcsnlls. Previously 
we had also tested by varions n!cthods inany samples o l  
flies and many varieties of other insccts collected Crorn 
seven epidcn!ics over a period of ten years. I n  the 
majority of these earlier tests rhcsrrs rtionkeys were 
used; all these tests proved negati\-c. 

I t  is wcll linonn that house flies contamirlated arti- 
ficially will harbor or carry the 1-irus of poliolilyelitis 
f o r  several d:~ys."~nrtherrllore, occasional attclnpts 
a t  transi~iission of the experimental dlscase through 
the agency oS the stable fly (S tomoxys  culcitralzs) 
sceni to ha\e  bcen To our knowledge,s ~ ~ c c e s s f u l . ~  
however, thc only otlier r.cport which rnight be con-
strued as  an example of a positive test f rom flies in  
nature, is tliat oC Roscnom, et  t r l . V n  onc of their 
nlonlicys (variety unspecified) inoca1:lted with a 
filtrate of flies collected during the epidemic of polio- 
~ngelitis in  Kentucky in 1935, poliorng~clitis :~pparcntlgr 
developed. 
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T H E  LOCALIZATION O F  T H E  N I C O T I N E  

S Y N T H E T I C  MECHANISM I N  THE 


TOBACCO P L A N T  


E v r n l ? : ~ c ~is to kw presented elsexvhe1.e1 that  tobacco 
shoots grown as  scions upon lol~iato roots contain onlg 
traces of riieoiiric anll that tomato shoots qrox-n as  
scions upon tobncc~o roots acclmli11:~te large quantities 
of tlie allialoid. Analogous esperiiuents have just been 

3 S. Flosuer anrl P. I". C11:r~lc,r T ~ t ~ .A~12.L7J1.il .  L1~s~n..,56 : 
1717, 1911;  C. 15'. Ho111al.d anti P. 3'. Clnrlr, Jour. E2:p. 
Bled., 16:  850, 1912. 

4 Al. J. Roscl~nr~and Cl. T. Brucs, T ~ a n s .S T  Iratcrrznl. 
(:on,,q. E?/g.and I)emo,q., W:lsllingto~~,1913, 1 : 616, 1913; 
J. I?. Aniierson nncl TV. IJ.Frost, C. S.Ptt6. Zen i th  Rept., 
27:  	1733, 1012. 


5 E. C. RUSC'I~OIV,
1,. If. Xo~ltlrand A. T. MoCorninc71r, 
ICCWI%IUJ:!/ 38: 437, 1937.3fct7. do?/?..,

Wationi1.1 Rcsearch Cumlcil Frllom. 
1 R. I?. I):~x~~.son:in press. 

compleleil in  which reciprocal grafts of Datura Stra-
wto~zi~i?nL. and Nicotinlza tnbaczcm L. var. Turkish 
have been cxainined l o r  their nicotine content. Esscn-
tially the sarne results hare becn obtained as  have becn 
reported for  tlie tobacco and tomato gra f t  hybrids. 
After approximately one nzonth of growth tllc Datzc~n 
scions had accmnulatcd 10 rngnis of the alkaloid each, 
rvhicli represents a concentration of 0.03 per cent. on 
the basis of fresh weight. The leaves of each tobacco 
scion contained on the average only 4.5 mgrns of 
nicotine, a quantity which was not significantly grcater 
lhan the amount present in  the scion :it tlie time of 
prcpnration of the graft.  Increase i n  fresh weight 
during the thirty-day period of growth was 44-fold 
f o r  the tobacco and 10-fold fo r  the DnZuru scions. 
Sincc tlic above data ol~viouslg~ snggest the poqsibility 
that nicotine may be lnanufactured in tlie root sg~steni 
of the tobacco plant and not in the leaves, as  lias been 
believecl heretofore, a number of csperirnents have 
been 11erfonncd which contribute indirect evidence i n  
support of such a n  interpretation. 

A nnrnber of Turkish tobacco leaves mere cut Croin 
the stalks and rooted in nioist sand. I n  tlie beginning 
eacli leaf contained 0.96 lngm of nicotine, bnt after 
developincnt Cor about two il~onths the alkaloid con-
tent increased to 4G mgms per leaf. A t  the end of 
another I G days this figure had again increased to 71.13 
niilligrarns. The root system attached to each leaf 
of the last two collections contained 2.4 mgns  and 
2.7 mgnis, sespectivcly. 111 view of the constantly 
increasing airlount oC nicotine in  the leaves, the rcl>r- 
t i ~ ~ econstancy of the an~onnt  present i n  the root syste~n 
appears to substantiate the idea tliat tlie seat of nico- 
tine synthesis is tlie root and that the presence of the 
alkaloid in  the leaf tisiues rliay hest be explained on 
the basis of translocation and accumulation. 

I f  the presence of nicotine i n  tobacco icaves is to 
be regarded as  a result of translocation from the roots 
and not as  n gyntltesis i~z.sitcr. then it  should be possible 
to detect the allialoid in  appreciable amounts in  eithcr 
the xplc~n or thc phloem of the tobacco stalk. Conse-
ci~~ently,Illc stalks of four rtlatnrc, field-grown Tnrlci~h 
tobaccw plants were separated into thrce fractions 
wl~icli consisted aliilost entircly of (1)xylern, (2) pith 
and (3)  phloeiil, pericxycle, cortex and epidermis. The 
scp:~l'aht)n 'it-as e.1s11g cli'ectccl, since the st1c011dary 
xy1e111 of thc stall; for~ris  a hard woody cylinder fr~i11 
which thc rnorc succulent tiqsues are  readily peelcd. 
The results of the :tnalyics of  thcsc Fractions are  given 
in Table I. I t  is readily observed that nicotine ~i~ias 
prestnt in thc s y l e ~ n  in sufficient a m o ~ ~ n i ,  to establish 

this tissue as  a possiblc path fo r  the nlovelncnt of the 

all~aloid from root to Icaf. I n  substantistion of this 

observation, the cut stumps of six C'onnertic-i~tEroacl-

leaf No. 38 tobarco plants were allowed to blced into 
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