
X~(sica2 coirspositlo?~ b y  d ? ~ b e ~ t c a nXoraciar1s frona 1712-
T. DAVID.An appropria- 

tion from the Penrose Fund of the American Philosophical 
Society was made to the Noravian Seminary and College 
for Women, of Bethlehem, Pa., for the purpose of making 
a critical catalogue of original comnpositions by American 
Moras~ians during the one hundred years from 1742 to 1842. 
Out of a mass of tsvo thousand or more manuscripts found 
in various 3Ioravjan churches in Pelma?-l~ania, Maryland 
and North Carolina, we sceured some four hundred that 
xere original compositions made in this country by sundry 
>loravian musicians for the enrichlnent of the liturgical 
seasons of the church. Xost of these are anthems for four 
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or eight voices, with orchestral accolnpani~neiit of strings, 
nith the addition also of mood wind and brass in some 
cases. Of tlie ten men vhose works we examined, f i ~ e  
were born on this continent. The obvious musical con-
tinuity in the series indicates a transfer of musical tech- 
niyae from the older to the younger workers in very evi- 
dent fashion. Only a few of the works are secular, but 
these are extremely interesting. Amo~lg them is a series 
of Parthien or suites for mind instruments, obviously 
used for serenading purposes, and a group of siu quintets 
for two violins, two riolas and violoncello, which have 
been definitely determined to be the oldest compo5itions in 
sonata form composed in America. 

SPECIAL ARTICLES 

T H E  OCCURRENCE IN  NATURE O F  "EQUINE 


ENCEPHALOMYELITIS" I N  T H E  

RING-NECKED PHEASANT 


T~~~~~ 1311easants mere receivecl for diagllosis on 
october 6 ,  1938, fvorn a locality in ~ ~ ~ ~h~~~~ 
birds beell on range and mere found in a more or 

or condition and died 
before being shipped. The sender, Xr. Edward 13. 
&iulliken, reported the finding of dead ~vl ld birds a i  
well as pheasants following tlle liurricane of September 
21. These pheasants presented no gross lesions, though 
the brain substance was rather soft. Thi, was attrib- 
uted to post-mortem change, the birds having been 
three days in transit. I n  view of the paresis that had 
been observed, the brain of each was inoculated into 
v71lite S i ~ ~ i s ~ m i c e  intracerebml1~- in groups of 4 to 6 ,  
using large animals about six months old, c411 these 
mice were either deacl or mo~ibund on the fourth clay, 
tliere being no noticeable difference in tlle course of the 
infcction in any of the three groups. 

A fourth pheasant mas found sick in the same region 
and mas received dead on October 18. There was a 
caseous mass around the gall bladder, which had evi- 
dently been ruptured. il. suspension of the brain of 
this bird also killed large Swiss mice on intraccrebral 
injection in from 4 to 5 days. This slrain mas carried 
througll a second passage in mice. 

Culture media inoculated with ~nfechve brain from 

of mice infected with herpes. This strain has beer1 
carried throligll 10 passages in mice. The titre of the 
rirus in the brain is high; the intraperitoneal injection 
of 0.2 cc of a 1 to 10.000,000 dilution of infective 
mouse brain killed I of 6 mice. Guinea pigs, injected ~ ~ ~ ~ ~ i ~ ~ t . 
subcutaneously or intmpei*itoneally with a heavy sus-
pension of infective mouse brain, died within 2 to 43 

da?" 
The course of the pheasant infection in rnice and in 

guinea pigs presented characteristics which are strik- 
in& similar to those of equine encephalomyelitis. Dr. 
Peter Olitsky, of the Rockefeller Institute, kindly sup- 
plied serum of a rabbit iinmune to eastern encephalo- 
myelitis. Small amounts of this serum (0.1 cc) af-
forded complete protection to rnice against 100,000 
minimal infectiT,e of virus of the pheasant 

The T.irul and TT,eremined and injectei, 
mtraperitoneally, witllout prelinlinary incubation, into 
young Swiss mice (12 to 15 

A been lllade of the susceptibility of 
other birds to the rirus from the pheasant, using an 
inoculum of infective mouse brain. TTvO adult qi,ail 
sr-fijch injected illtracerebrally died after 4 and 5 
days and the Jirus ,vas recovered by tile inoculation 

brain tissue into mice. of two injected subcuta- 
neously, one 'lied after 5 and the otller after 10 days. 
JIice remained following inoculatioll the 

brain tissue of the quail dying after ten days. There-
folae, the cause of deatll in this bird is doubtful. 

mice of each of these grou i~s  furni~l ied no g r o ~ ~ t hFifteen ne~vly hatched Rliode Island Red cliicks Tvere 
either on gross or microscopic examination. Tlie in- obtained. Tlie virus TTas carried serially in these 
f ~ c t i o n  from one of these four  pheasants mas chosen chicks throng11 4 passages, chiefly by subcutaneous in- 
arbitrarily for  serial paasage in mice. Young S~viss jection. I n  the first and second pasyage all the c2iicks 
mice weighing 12 to 1 5  granis died in about -18 hours 
after intracerebral and in 3 to 4 days after intra-
peritoneal injection. Many of the ani~nals developed 
a, flaccid paralysis of the hind legs, though a f e v  
sliox~~edhyperexcitability. Occasionally a mouse, ap- 
parently well, would go into a conswlsion, leap into 
the air and die a few minntci: later after the rnanner 

died, but in the third and fourth the course of tlie 
infection becalne p~.ogressirely more uncertain. Six 
chicks injected intracerebrally died in about 48 hours; 
9 were injected subcntaneouslj- and 7 died a t  rarying 
intervals. The virus mas recovered by the intraeere- 
bra1 injection of mice ~v i th  the brain tissue of a chick 
dying in the fourth passage r~fter  subcutaneous injec- 



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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