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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 su~iirner of 19-11 four  other sa~iil?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 polio~iiyelitis 
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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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 
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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 sarlie 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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TABLE I 

THE DISTRIBUTION AND I N 
O F  DRYWEIGHT O F  KICOTINE

Tosacco STALKS 

Tissue Dry m i g h t  Kicotine Per cent.of 
fraction per stallc gm. per stalk mgm t~~~~~~~ 

Xylem . . . . . . .  14.3 

Pith . . . . . . .. . 3.8
Cortical tissues 2.5 

porcelain evaporating clishes, and the sap thus ob-
tained mas analyzed for  nicotine. The results show 
that this material, which, incidentally, could be seen 
to exude from the xylem only, contained 0.24 mgm of 
nicotine per milliliter. The possibility is not to be 
excluded that the translocation of nicotine, if it 

actually occurs, may take place, in par t  a t  least, in  
the phloem. From the evidence a t  hand, however, 
the f ollolving tentative suggestions are  advanced : (1) 
nicotine is apparently synthesized i n  appreciable 
a~izotintsonly in  the roots of the tobacco plant ;  (2 )  
the presence of the alkaloid in  the leares of the intact 
plant in  higher concentrations than exist i n  either 
stalks or roots may be explainable on the basis of 
translocation and accunlulation; and (3) the presence 
of the alkaloid in  appreciable amounts in the xylem 
suggests that nicotine may move from root to leaf 
principally through this colnponent of the vascular 
system. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THIS apparatus functions as  a constant pressure 
volumeter, which is a type not hitherto described. It 
consists simply of a fine bore capillary tube with a 
mercury piston at  one end, a stopcock a t  the other end 
and, near the middle, a T-connected conical tube that  
has a pocket fo r  alkali and supports a coverglass on 
which the experimental material is placed as a hang- 
ing drop. An index drop (high boiling kerosene), 
placed between T-joint and stopcock, divides the gas 
space into a n  experimental volume (V,) and a control 
volunle (V,) . V, is maintained constant by returning 

vb 

FIG.1. Diagram of micro-res~irometer. Alliali well is 
at right angles to position in girtgram. h T-connection 
for introducing mercury is not sho7vn. Overall length, 17  
inches. 

the index drop, a t  each reading, to its original posi- 
tion by means of llie mercury piston. The distance 
that the nlercury moves, ~~iul t ipl ied cross-see-by the 
tional area of the capillary, gives clirectly the volume 
of gas absorbed or produced. The respironieter is im- 
mersed in a water bath and readings are taken through 
rliicroscopes with eyepiece micrometers. Some of the 
principal features of the apparatus are:  (1)Con-
slruction is simple and inexpensive. (2 )  The read- 
ings are not affected by temperature change, since ac- 
cording to the gas laws a change from T to f T  in the 
sy-tern is acconlpanied by a proportionate change in 
pressure to fP .  Thus, if the absorption or production 
of x moles of gas gives a volume change, LIT-, a t  T and 

P,it will he IBV a t  f T  and f P .  I n  other ivords, the 
f 

temperature may w r y  by any amount ancl displace- 
ments of the nlercury meniscus will still measure the 
same amounts of gas change as  a t  the temperature 
and pressure of the initial reading. Temperature con- 
trol is therefore unnecessary, except to the extent that 
it is desirable to avoid large variations in  the rate  of 
metabolism of the tissues. It is, howeyer, essential 
to avoid temperature differences between the tmo gas 
spaces. (3) By setting the drop in motion before 
each reading the mercury piston insures attainment of 
pressure equilibrium. I t  also simplifies the initial set- 
ting of the drop and wetting of the capillary. (4) 
Fluid and gas volumes need not be known. (5 )  Cells 
can be observed during the experiment. (6)  Material 
can be added from a n  adjacent drop by tapping or  
tipping or the incorporation of a snlall piece 'of iron 
filing and the use of a magnet. (7) Since the cells lie 
on the bottom of the hanging drop, gas exchange is 
facilitated without the necessity of shaking the ap- 
paratus. 

Using capillaries of 0.2 mm diameter and reading 
to the nearest 0.005 mm, a rolume change of 0.003 cu 
rvim (0.1 mm displacement) is measurable with a read- 
ing error of 10 percent. There is, hov-ever, a factor 
that has prevented the attainment of this sensitirity; 
namely, that the index drop drifts when the respirom- 
eter is empty. The drift  is variable and has ranged 
in different tests f rom 0.05 to 0.2 mm per hour. It is 
always i n  the direction of ITe.Tests under various 
conditions haye eliminateci, as possible causes, such 
factors as  nnn-uniform temperature change, leaks, 
gravity, non-uniformity of capillary bore, osmotic 
pressure of solutions, etc. Dr. Needham1 suggested 
that i t  may be dui: to a slow oxidation of the petro- 
latum used for  sealing on the coverglass, but other 
greases have not as  yet eliminated the drift. I n  each 

1 Personal communication. 


