
tion. The snsceptibilitj of young cluck- and of adult 
bird., of other species makes entirely under-tandable 
the nxas,ive ooneentration of the virus of equine en-
ceplialomyelitis vrhich clerelops 111 chick enlbryos as 
contrasted x i th  the lox' titre of the r i r i ~ s  in the brain 
of liorses. The wrceptibility of many birds to certain 
strains of encephalo~nyelitis has been demonstrated ex- 
perimentally; notably the pigeon,l a species of vulture, 
the storb, the duck, the goose, the European blackbird 
and the common harrier of Europe.' 

On preliminazy study of stained sections of brain 
and cord of the pheaqant mfec.ted In nature, perivas- 
cular lesions are found distributed nnerellly throughout 
tlie cerebrum anrl there i- also a meningitis. Around 
the small blood vessels thele are prominent infiltration, 
coniposed of lymphocj tes, plasllla cells and laige mono- 
nuclears. Cells of the same types occur in the pia. 
Poly~tiorpl~on~iclearcells are so rale  as to be dernon- 
-trable with dlffieulty. The brains of inoculated quail 
and chickens shox less conspicnon~ lesions. The cere- 
brum of tlie infected guinea pig presents nurnerous ill- 
defined foci of polyn~orphonuclear infiltration, distrib- 
uted superficially in  the hraln suhstancc. The lesions 
of the mouse blain are lesa o b ~ i o n s  and are chiefly 
of a clegenerat~ve nature. 

S u m m a r y :  The recognition of a series of cases of 
equine encephalomyelitis in pheasants add? valuable in- 
forlnatlon concerning the di4vihution of this disease. 
and the designation "ecluine" becomes an unfortunate 
misnomer. Indeed, it nlay be seriou-ly yuestioned 
ahether the borse or other domestic aiiimals play a n j  
essential role in asQnrlilg the perpetuation of thls dis- 
ease. The preqent ilemonqtration of the natural occnu- 
renee of tlie infection in game bircls and the experi- 
mental evidence obtained by Re~nlinger and Bailly of 
the sn-ceptibllity of migratory birds to certain stralns 
of encephalonlyelit~s suggest an easy mode for  the ~vicle 
distribution of ihi, n rus .  d search for  spontaneous 
infection in migratory bird, is indicated. Exbens~ve 
surveyq mill he reqnired in order to  lmom just hon 
miclely the infection is spr~ac l  in nature. I t  map be 
only under accidental circumstance2 or ahen  the in- 
fection rises to  a certain level that it o~erflo\i-s and be- 
comes a serious probleln as regards the horse ancl even 
the hunan  being. 
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T H E  ABSORPTION OF CARBON DIOXIDE I N  
PHOTOSYNTHESIS 

IT iq often -tated that enzymatic piaocesses are re- 
rerq~ble. I t  is also a com~nonplace that photosynthesis 
11In illany reqpectx the re>el.~e of respiration. Now 
there is ere17 reason to believe that the CO, foymed in 
oxldatlons arlscs from orgalnc acids, probably by the 
same reactions as  in fer~ilentat~on, namely, fro111 
pyruvic acid by tlie action of carbox>lase, from formic 
a c ~ dby the h~ drogenlya~e, iron1 oxalacetlc acid in its 
brealidov n to pyru> ic acicl, f ronl acetoacetic acid in 
the acetone fernienlation. etc. TYhat could be more 
natural than to suppose tliat m plzoto~ynthes~sthe 
absorption of caibon dioxlde takes place in the reverse 
n a j ,  by coml~lnation with ;in aldehyde, or, more 
probably, with an organic acid, to produec a nex  
ca1.11oxgl group? Specifically, a probable reaction 1s 
the conlbination of CO, ni th  pyruvic acid to produce 
oxalacetic or perhaps with lactlc aclcl to produce rnalic. 
The light reaction ~voulcl then be the rec lnc t~o~~,  not of 
CO? as  such, but of the carboxyl group. 

This simple assuniptlon aould make the fii-st reac- 
tlonc in photosyntl~esi~ rtiucli easier to cornprrhencl. 
I t  is usually assumed, follonlng TT-illstitter and Stoll. 
that the CO, combines ~v i th  the chlorophyll, but fo r  
this there has never really been snffic~ent evidence 
F o r  fornialdehpde ("actil-ated" or otherwise) as the 
first reduction product of GO, there is even leqs eoi- 
dence, and the persistence of tl1e.e iunsupported theorles 
must be ascribed to the absence of any plausible sub- 
s t~tute .  It is hoped that the sugge5tion here made may 
provide a working hypothe-is 11-llich at least is con-
siqtrnt with a nuruber of fact,. 

Both in photosynthesii and chemosynthes~s there is 
evidence pointing to such a reaction. I n  the .Ithio-
r7~odaceue,in  light. Gaffronl showed that CO, is ab- 
sorbed in presence of nlono- or di-carboxylic acids and 
there was a corle\pond~ng diiappearance of carbosyl 
gToups. I n  the Progiorzti>acte~tacene, Wood and Werk- 
man2 have shown that CO, is absorbed. non-photosyn- 
thetically, probably b~ coinbinatlon n ~ t h  an organic 
acid. The reversible ecju~llbrlu~n bet~veenCO,, hyilro-
gen and formic acid in bactelircln colt3 is also suggfs- 
tive. TTThether or no we nlay safely generalize from 
individual biochelnical proccs\es, i t  is a remarkable 
fact that reuetit work gives increasing evidence for  the 
role of intermediate products them5elves as catalysts 
or carricrs in a catalj tic cycle. There is the action of 
arpinlne i n  the forniation of urea: the dicarboxylic 
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acid hydrogen carriers of Szent-Gyiirgyi and co-
workers5 and the acetic-succinic-pymvie-aceticcycle, 
while the cyclic processes of alcoholic and lactic fer- 
mentation are closely comparable. The combination 
of CO, with an organic acid, the photo-reduction of the 
carboxyl group and the consequent intramolecular 
changes leading finally to the setting free of the organic 
acicl again, ~voulcl be just such a cycle. Doubtless 
some of the organic acid ~ ~ - o n l d  be reduced to sngar in 
each cycle. 

These considerations suggest an important connec-
tion between photosynthesis and organic acid metabo- 
lism, a col~nection which, to kno~3-ledge,the ~ ~ ~ r i t e r ' s  
has never been investigated. I f  photosynthesis were 
to require a small supply of organic acid as iaterniedi- 
ate, this mould explain such observations as  the failure 
of iiolated chloroplast.. to photosynthesize. I n  any 
eveat, i t  is believed that inveatlgationb along tlle abore 
lines would be profitable. 
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AIRPLANE COLLECTIONS O F  SUGAR- 
BEET POLLEN 

THE localized area in the Rio Grande Valley in 
southern S e w  Xexico In ~3-hich sugar beets were being 
grown for  seed productiotl in 1938 afforded oppor-
tunity fo r  rnaklng collections to determine presence 
of sugar-beet pollen a t  various altitudes. The area 
planted to sugar beeti for  seed co~nprised about 000 
acres and was concentrated into a few districts lying 
between El  Paso, Texas, and Las Cmces, N~TI-  SIexico. 
Source of the sugar-beet pollen caught -\x7a3 assignable 
1%-ith some sureness, since no other sugar beets vere 
grown within a 125-mile radius. The period of flower- 
ing of the sugar beet extended from late ApriI until 
the middle of June, the height of blooming being 
between N a y  1 5  and June I .  

Through the cooperation of the U. S. Army Air 
Corps a n  airplane flight in the general region of con-
centration of beet fields was made on June 3, 1935, by 
Major Guy Iii~>k>ey,commanding officer a t  Biggb 
Field, E l  Paso, Texas, ~vi th F. C. Meier as o b s e ~ v e r . ~  
The flight was made from 10 :30 AX. to  1:00 P.U. of a 
hot, fairly quiet day. Series of short exposures of agar 
plates were made a t  the various altitudes. 

prior to exposure or during examination of the agar 
platcs. Using 40 per cent. sucrose agar, Petri  dishes 
\\-ere prepared in '/l-asl~ington a few days previous to 
the flight. After solidification of the agar, the covers 
of the dishes were bound in place by a strip of Cello- 
phane adhesive running across the Iid and fastening 
to the bottom dish. The Petri  dishes ~vere also sealed 
mith ordinary surgical adhesive tape to prevent con-
tamination and drying. The small ~vooden Petri dish 
holder devised by F. C. lfeier was used in exposing 
the agar plates outside the plane. This holder consists 
of a circular wooden base about the size of the Petri  
dish and is fitted with short projecting brass strSips 
~rhich,  dipping between the overlapping side ~valls of 
the lid and base, clamp the bottom half snugly. I n  
nialiing an exposure the adhesive seal mas removed in 
the cockpit, and the covered Petri  dish pushed in place 
in the holder. The observer held the plate ontside the 
plane 5vith one hancl, twisted the top nth the other to 
cut tlle Cellophane binder and then removed the cover. 
When the exposure was completed, the lid mas replaced 
outside the plane. The covered dish mas then resealed 
with the surgical adhesive tape in the cockpit. 

I11 order to avoid outside contaminatioa. the exposed 
plates ~vere taken directly from the landing field to  an 
air-conditioned room for  tlle examinations f o r  presence 
of sugar-beet pollen. I n  the sj-sternatic study of the 
plates under the nlicroscope, magnification mith the 16- 
millimeter objectire was ordinarily adequate f o r  the 
ident~fication. illngnification v i th  the 4-millimeter ob-
jective to bring out more 3harply the characteristic 
lnarkings of sugar-beet pollenj3 which differentiate it 
from allied pollens of somewhat similar size, was fre- 
quently used to verify identifications, and also when- 
ever the pollen was more deeply embed(1ecl in the agar 
film. The clata obtained from the examination of the 
plates fo r  the various exposures are given in Table 1. 

TABLE 1 
S ~ G \ H  POLLE\GRAIXSTRAPPED .IG\RPLATESE l -BEl:? OY 

POSED I Y  AIIIPLINBFLIGH'I, RIO GRANDEVALLEY,
SolJrHEllN ~ E W  OX JUNEJ~EXICO,  3 ,  1938 

-

Suu~berof pollell grains and exposure period 
Elevation above in minutes

valley floor --
1 2 3 4 8 

Flights in other years in this region had indicated * One germinatin pollerl grain found. 
presence of sugar-beet pollen fairly high in the air.2 t Ar leasr tn-o ~o?len grains germinating. 
Special precautions were taken in making the 1938 col- Pollen g14ains were Cound at  all altitudes with the 
lections to eliminate possibility of contamination either nuniber becoming fewer a t  four thousand feet. At  tlle 

5 % p i t .  Pltyszol. Chem., 236: 1, 20, 31, 58, 66, 1935. 5,000-foot level, which corresponds to the so-called 
1 The senior author ~vl-hile eol~ti~iuing his research in "dust horizon," the number qeemed appreciably larger aerobiology was lost with the Hawaii Clipper on July 29, 

1938. 3 Ernst Artschwager and R. C. Starrett, J o u ~ .Agr. Rrs.,
G. H. Coons, G. S. Dept. Agr. Tearhook, 1936, p. 646. 17: 823-843, 1933. 


