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"xperimentael work pertaining to tue etiology of
roup and allied conditions in fowls has occupied the
attention of several investigaters for a nunber of
years. Roup, in its broadest seise, is not a new
disease, but, ratier one of the first to hamper the
success of the poultry industry. The prevalence of
thiis disease togetner with its nortelity, of from 2
to 8. per cent of the birds =ffected, places it very
nearly at the top of the list in impoftance so far us
poultry diseases are concerned in Liichigane.

Due to the wide variation in results obtained by
the various investigators of this probvlem it would be
impocsivle at the present time to classify roup with
diseases like tuberculosis and fowl cholerx, of which
the causes are definitely knovn. This'diseas , Luiere-
fore, nust be placed in tue same class as tie so-called
colds in the human family of wnich the etliology is nct
well understood.

The re-ults obtaired in ny experiments iczdicate
that a filtroable virus is tuhe primary cause of tiese
conCitions ana thnat otuer organisms are secouncary in-
raders, of tiiese a Tasteurella organism seeus to occur

most frcg.eutly.
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A stuwy of the etiology of roup in fovls, accordl.y;
to lTeusscr (1), beren in 1809, vien ivolta i.avestigated
en outbreck of the disease a.id recordec Tinding organ-
isi:s which lie believed to be ProveLi. .

T1 1884 Leoelfler (2) isolated a rcd-sicpec bacteriw,
belonging to thie Pasteurella gro p, from pigeons affected
vith dipnt.eria. This Le naiied Bact. divhtiierize colun-
barw..

The folloving yesr loore (3) reported that an organ-
ism belongings to the afore:ientioned group was found in
cases of roup but tuat e vas urable to reproduce tlLe
Gisease with it.

3esson (4), in Lis text booli, expresses tiie folloving
orinions regarcing tie etiology of ti.ese conditions:

"Etiologicelly bird diphtheria is a totally different
disease from hwien diphtlieria."” He also states tiiat Cuerin
found a cocco-bacillus, belonging to the Fasteurella group,
in the lieart vlood of infected birds: this orgeanisn on
incculetion, hovever, gave rise to a fatal septicenia guite
Gifferent from tie naturally acquired disease.

By grinding up in normal scline solution tiie nictita-
ting membrene of a fowl which nad been infected vith a
tiread dipped in an emulsion of a false menbrane, it is
stated tnat 3orcdet obtained en emulision vhicii groauced in

fovls the typical false riembranes of bird diphtheria. \hen



this emulsion was sown on blood agar, the only visible
srowth consisted of a few colonies of adventitious or-
ganisms: but by seraping the agar where there was no
visible growth with & platinum viire, and transferring
the scrarings to a little drop of vater and rubbing the
mucous membrane of the mouth with the ermlsion, false
membranes were produced in a normal fowl. Serial cul-
tures can also be obtained and occasionally extremely
small colonies are visible. Under the microscope an
emulsion of the cultures shows very largse numbers of
small granular dots generally collected togetihier in
rasses. This organism and that of pleuro-pneuwronia
seem to be the smallest yet cultivated. The author
states that according to Carnwath, this filtrable virus
appears to be identical with that of molluscum con-
tagiosum of birds. In an epizootic of diphtheria a.cng
birds investigated by him the virus produced indif-
ferently molluscum contagiosum or dirhtheria according
as to whether the matcrial was inoculated on the bucco-
pharyngeal mucous membrane or on the comb.

G. Dean and larshall are said to have recorded an
outbreak of diptheria in the wood pigeon apparentiy due
to a filtrable virus. By painting a filtered (Berke-
feld filter) ermlsion of a membrane from an infected
bird on to the throat of doves they were able to repro-

duce the disease experimentally.



In 1915 Beach, Lothe, and Halpin (5) reported that
from their investigations the high mortality in outbreaks
of roup was due to a secondary invading organism somewhat
similar to organisms of the Pasteurella group.

Brumley and Snook (6) on studying these conditions
concluded that a filtrable virus was the primary invader
that lowered the birds' resistance and thus prepared the
tissues for secondary or;anisms. They elaim that neither
factor alone vill cause the typical disease.

In 1917 Jackley (7) described an organism, belonging
to the Pasteurella group, which he was able to isolate
quite consistently from cases of roup. Ilowever, he found
that the pathogenicity of this organism was not sufficient
to produce the disease experinmentally except by the contri-
butory mechanical injury caused by suturinrg a thread scaied
in a suspension of these organisms into the eyelid.

Kaupp (8) in 1918 isolated a chromogenie bacillus from
e case of roup that showed some pathogenic properties for
thie fowl when injected into injured tissues as in intra-
dermal inoculations.

In the sane year Salmon (9) intimated that roup is
strictly a contagious disease; that Is, one which ecrises
only, so far as known, by contagion from other diseased
birds. e also stated that the nature of the virus is not
Xnovn.

F. C. jarrison (10) in the second edition of l'arshall's

microbiology expresses tlie following opinions regarding the



etiology of roup:

"Roup, or fowl diphtheria, may be caused by a number
of different organisms, among them the well known Ps.
pyocyanea (green or blue pus organism), 3. cacosmus and
other species which give rise to & complex suppurative
process. Sections of membranes from affected fowls show
large numbers of pus cells, some regular masses, debris
of epithelial cells and bacteria, and thus fhey differ
from the diphtheritic membranes of rman."”

In 1920 Viard and Gallagher (11) stated that diph-
theria and bird-pox are caused by a virus the nature of
vwhich is not well Xknown. The orgsanism has not been
certainly identified mieroscopically and is so small that
it will pass through a Berkefeld filter. Ilowever, it is
stated that according to llarx and éticker, it will not
pass through a porcelain filter.

During the same year Beach (12) drew the following
conclusions regarding the etiology of roup: As tiey exist
in California, there does not appear to be any etiological
relationship between cliiciien-pox and those pathological
conditions of the nasal passages commonly designatea as
colds, roup, or swelled head.

lYany so-called outbreaks of roup may in reality be a
disease manifested by symptoms very similar to roup but
due to nutritional factors.

There appears to be ample evidence that chicien-pox

and those pathological conditions of the rucous membrenes






of the mouth and eyes commonly designated as canker or
avian diphtheria are etiologically identical.

Stafseth (13) reports that there is abundant evidence
to show that chicken-pox and avian-dipiitheria are caused
by the same virus and that roup, which in its nature
resembles colds in man and higher animals, is etiologically
distinet from the former. Roup is not etiologieally related
to chicken-pox but may under certain conditions occur as
an accompanying disease, is stated.

Weaver (14) was able to isolate a member of the
Pasteurella group from naturally affected birds, he was also
able to reproduce the disease with this organism in exper-
imental birds in a high percentage of cases.

Van Ess and lartin (15) after a careful study report
that the causative factor of roup is not known. They state
that it is quite possible that under certain conditions to
which the fowls are exposed a number of bacteria normally
present on the rmcous membranes are induced to assume disease
proCuecing functions in the same wmanner that the common colds
of folks come about. It is furtiier thought possible that
the preponderance of certain bacterial species may cause the
disease to present itself with special features.

Gwatkin (16) in 1924 states that membranes can be pro-
duced in the mouth and larynx of birds by intrcducing a fil-
trate obtained by passing the bloody exudate from the
respiratory organs of birds that had died of the acute fornm
of avian diphtheria through a 3Berkefeld filter so tuat this



is free from bacteria. He vas also able to produce
lesions of caicken-pox on combs of cockerels by using
the same filtrate which led him to the coiclusion that
the causative agent of avian diphtuneria and cnicken-pox
is a filtrable virus. Cheesy material pluggirg the
larynx was also produced when ground and dried chicken-
pox scabs were used in these places. =He was able to
demonstrate that the virus was not present in the spinal
cord of affected birds. He found that the different
organisms that he was able to isolate would not reproduce
the lesions consistently.

Gwatkin does not believe that roup is caused by any
specifie organism but that if the resistance of birds
is lowered any of the or;anisus associated with roup will
cause the lesions.

lay and Tittsler (17) describe a disease as tracl.eo-
laryngitis which they believe to be an acute form of avian
diphtheria. They state that a great deal of blood is
found in the trachea in most cases. They claim that tiese
conditions are predisposed by exposure.

EIriksen (18) states that the cause of roup is un-
inovi. Ie says that poor ventilation, damp, tishtly
closed and filtiy houses, crovding on roosts or in quar-
ters are predisvposing causes of great importance. He has
found a member of the hemorrhagic - septicemia group quite
uniformly. He further intimates that the virus of cniciken-

pox may be present as a complicating factor but that it
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cannot be counsidered as the rniost important cause.

Verge (19) clains that viatever is ti.e appeuronce
of thecge infecticus; avien aipntieria, contagious
epitueliona (chic..en-pox) and oculo-nccel catzerh con-
stitute a sirgle morbid entity end ere caused by tie
scrie filtrable virus.

Luaford a:xd Findley (20) neintsin that epitheliOLé
contagiosa is a misnomer, for tley cloim the diseace L.as
nothing in common either with the enitielionata cr vith
rnolluscu contagiosuri in rman. OCn tlie other harnd it is
clainmed that tiaere is considerable eviceuce to show that
the virus of fowl-pox, if not identical vitn, is &t least
relatec to the virus of vaeccinia. They have also aemon-
strated cell inclusions that help to support tieir views.

Nakanura (£1) found a gram iegative coccobacillus
thet vas & non-motile, facult:tive aerote &and grew sloily,
in early steges of evian diphtieria aind by inoculuaticn
experinents found it to be pathnogenic in a high percentage

of ca: es.



11
SYI'PTOIS, COURSE AND GRCSS LISICIS

OBSZRVID IN TiIE DIFFERINT FORSS O0F THE DISZASE.

It is difficult to give a definition that will
satisfactorily describe these ailuents. Therefore, I
shall briefly desceribe the symptoi.s and lesions comuionly
observed in four more or less distinct forms of the
disease. Any of these forms may or may not occur
separately. Usually we find complications of two or
more in the same individual at one time.

To avoid confusion regarding the terninology I shall
use tie term oculo-nasal roup or catarrh in referring to
the inflamr.atory processes involving the nasal passazes,
eyes and adjacent sinuses. The term avian dipantheria
shall be used in referring to those conditions nanifested
by the appearance of cankers, patches and pseudo-membra..es
in the larynx, bucco-pharyngeal mucous membranes and
trachea. The term chicken-pox shall only refer to the
vart-like scab formations that occur on the comb and
vattles and rarely on otaner parts of the skin. Nutrition-
al roup shall refer only to roup lesions referable to
faulty nutrition, (12).

Oculo-nasal roup or catarrh is usually of a more or
less chronic nature occurring most frequently in young
adult birds, altiough birds of all ages are susceptible
under proper conditions. It occurs most frequently during

the fall and winter months. The condition starts with a
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nore or less viscous, but clear, discharge from tihe nos-
trils; tuis tencds to dry con exposure to air and partially
occludes tre nostrils making it necessary for the bird to
breat: e through the mouth which of'ten causes the dariened
conGition of the tongue spoien of as "pip." Tiie anatom-
ical arransement of the ducts from the eyes to tie ndso-
pharynx in birds is suecih tiiat they do not peri:iit of suf-
ficient creinace to take care of this daisciierge, tuus
it collects earound tne eyebell. In a fev cays this dis-
charge becoues caceated and frequently yellow in color
having a very offencive but cherccteristic odor. These
accunulations ey continue until the entire epebcll is
destroyed. (Tige 1)

Frecuently both eyres tecore affected in this nmanner;
uncer these circu..steices the birds usually vecone totally
blinéd and die of starvation. It is surprising to iote
thiat birds in this conditicn, with only one eye affected,
will sometires live for :ronths without showing any rarked
systeriic disturbances. On tiie otier hand this conuition
frequently takes a rapid course and tne bird becones
emaciated and dies in a short tine, possibly frou toxius
absorved from these disewced areas. Fregue:tly birds
recover from a nrild attack a:nd siov varying Gegrees of
ipnunity to subsecuent exposure.

The form spoken of &as avian dirhtheria is usuclly of
a .ore ccute nature. It zlso occurs most Preguently

during the all and vinter ronths. It is usually rapia
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in its ounset. One may observe notiilng wrong vwith the
affected birds except that they may cough and sneeze a
few tires and occasionclly gasp for breath. 1In very acute
cases the birds may die inside of two days after the first
symptoms appear. In these cases the larynx is usually
filled with a cheesy exudate or membranes streaked with
bloody mucous. In the majority of cases these birds die
from suffocation. In other cases these inflammatory pro-
cesses nay extend down into the bronchi, resulting in an
acute bronchitis. Occasionally we find only small mem-
branes on the bucco-ph-ryngeal mucous membranes of a more
chronic nature. (Fig. 2). Usually, however, this form

is acute and results in a very high mortality.

Chicken-pox or epithelioma contagiosa avium is
characterized by scab-like formations on the comb and
wattles. (Fig. 3). Avian diphtheria has been referred to
as an internal form of chicken-pox. Citicxen=:0x is very
contagious and spréads rapidly in a flock. The disease,
hov.ever, is of a chronic nature and a large number of
affected birds recover and become immune to this form of
the disease for varying lengths of time.

The form referred to as nutritional roup is
characterized by white caseous material around the eyes.
This material, however, lacks the peculiar odor associated
with the infectious forr.. An enlargement of the orifices
of the glands in the esophagus with considerable white

exudate present is diagsnostic. Deposits of urates are
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found in kidneys and ureters. The cause of this condition
is referable to faulty nutrition and should alvays be con-

sidered in differential diagncses.

EXPERIITIITAL VORK
ORGANISI'S IN EYES ALD THROATS OF AFFZCTED BIRLS.

The eyes and throats of twelve spec;mens having both
eve and throat lesions were swabbed carefully with sterile
cotton sﬁabs. ﬂith these streaks vere méde on centian-
vioiet agar plates. The plates were incubated for 18 hours
at 37° C and the predominating type of colony piciced andA
transferred to blood serum agar slants. Transfers were
made to five sugar solutions for fermentaticn reaction:
nenely: dextrose, lactose, maltose, sucrose and mannite.
These sugars were used because we had thnem on hand for
routine vork. Hanging drops were r.ade to study motility
of the different organisms. Chert Ilo.l si.ows organisms and
their reactions as found in tvielve cases of naturally af-
fested birds.

Seven of these birds were found to lave in the eyes
and throat lesions a bi-polar organism resembling Pas-
teurella avicida. In the remaining five, orgarisus recse..-
bling 3. coli and'Ps. pyocyanea viere found.

The media used were nade for tihe most part accoraing
to "Giltner's l'anual"™. The gentian-violet agar was liver
infusion agar containing gentian-violet in the proportion

of abtout 1:10,000 and adjusted to a pH of 7.2 using bron-
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thyrol blue &s irdicator.

The blood serw: ager vwas made by aaaing cow seruws to
liver infusion agar.

Thie suger solutions wvere rade up to contain 1 per
cent of the diferent sugars used and 1 per cent Audrade's

indicator tdded.
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CRGALIISIIS FCULD I THROATD CGF NCRULL BILLS.

To determine if the Pasteurella orgcnisn, enccuntered so fre-
guently in birds affected vith roup, was also rresent in the thrcets
of rorral birds the folloving experincnt as indicated in Chartlio. Il
vas perforred. It is noticed that in no case vas tie Pasteurella
organisn fount. lLio attenpt wes made to icentify the spreaders.

Chart llo..II.

Swabs Frou Throats of Lornal 3iras.

Bird'Gentiari'Blood 'Coceus "!! "o 'w T Yty 'ty Vi vyt

. s Iy o . 2 o
Lo.:Ylolet :?erum :or rod '3 'g'Hrg g rg vy L
Aéar _hép:ar 1 '}—_JJ- T =5 0 &g 1 ] ;; | cof 1 8’- ' g 1 ;L‘. !
| 'Slants 1 1 o 4 1 = 1 1 o | N 1 1) 1 0 1 Py ?
1 ' ' 1 T r @y 1@ ¢ @ vy @ ¢+ @ v @

R @

] \j ] | ] 1 1 7 1 ] ] | ]
1 \j ] 1 7 1 | | \] ] ] | \]
) N 1 1 [ A —te —te 1 1 ) o ) o k ]
1 ] T | 1 1 \] ? 4 ] ? \j \J
Y \ g \ 4 L 1 1 | A 1 | \{ \ \J
T \] 1 1 1 ] T \] 1 ) 1

2 ++ + rod " o4t -t T p et e T Ty
4  { 1  § ] ] \] ] \] 1 ? ] 7
T \ 4 TCocco_ ] ] [ 1 1 B 1 \j Y v
T ] ] 3 ] ] ? ] ? T 1

S +++ ++ Bacillus - ' 4, ' - - + - + + +
] | \j v 1 |} \J \ 4 | ] 1 | 4
1 ? ] 1) 1 1 A\ 1 \ § \ | \ \
4 T - !Sterile 1 | \i ? 7 1 1 | L T '
v ? 1 ] ] 1 1 ] ? \] ? ] | 4
1 1 1 1 1 1 | A \] \j \ ] \ B &
5 \] 4+ SPreader ] ] 1 ? ? ] T | ] ] ] ]
1 ] \ 1 1 1 1 T 1 ] 1 \] 1
] 1 1 | T ] l | | \{ \ \ | \{
| 1 ] ?

6 ' 44+ ! #4+ ' Rod ' 4 v =t v p v Tt T
? ? 1 ] 1 1 ] ? \j ? ] \] 1
] v | 1 1 1 v ) 1 1 1 L A

? |

7 1] 4+ 'Spreader : ] v 1 ' 1 1 ! 1
4 4 ? 1 1 | 1 4 1 ] 1 1
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CROALIZI S TOULL IID THRCATE CF BLalS

SECVILG LESICLS OF CUHICILI-P0X CL COI 3 ALD TATTLLS.

The throats of eleven birds vere svabbed as inGicaeted
in Crart lo. IIIAand in no case was tne Pasteurella organ-
ism found.

From tiiese limited data it was te..porarily councluded
that the Pasteurella organisn, resenbling Pasteurella
avicica, was of significance in bringing on lesions of
roup and aiphtheria, but weata aprearing elceviere in tiiis
paper indicate trnat this orgenism is only of secondery

incortance.
CiliiniCT SRIZTICS QF PASTLWUR-LLA CoGAIIB! o

Tiie fermentation reactions using 1 ver cent cf tue
different sugars listed in Ch:irt Ilo. IV agrees vith tlicse
of Pasteurella avicida.

Cross agglutination by using the serum of a rabbvit
immunized vith this orgenism ard a stock culture of
Pasteurella avicida as antigen gives agglutination in a

dilution of 1:200.
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Chart Io. III.
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FIRUZNOATICH RIACTICLS OF FASTSURILLA
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Injections of suspension of the Fasteurelle organism
in 0.85 per cent IlaCL vere riade into the inner cantlius of the
eye on a large nuuber of susceptible birds with only a very
low percentage of infection occurring.

Thinking that a filtréeble virus night play a part in
the cause of these conditions, exudate from the traciea and
larynx of a bird recently de: d with typical lesions of avian
diphtlieria vas ground up with 0.85 per cent I'aCL and the sus-
pension passed through a Berkefeld filter and tiiis filtrate
was used for injecting susceptible birds in the nuanner des-
cribed above. A very high percentege of birds injected cauie
down vitn typricael lesicuns of tiie diseace.

The filtrate in cowmtination vith the orgunism vas also
used for injectior.

Inowing that it is very difficult to obtuin birds taat
have not been exposed to socr.e form of tliese ccnditions and
have tius acquired sore immunity, a rather detailed experiiuent
v.8 set up durirg July and august to tist the pathosenicity
of the Fasteurella organism eand ti.e filtrate.

Seventy-six birds, approxirately three months of age,
were purchased and placed in quarters that had been thorougnly
clea:ed and disinfecled. These birds viere kept in quarantine
for a period of four weeks to see if any would come dovn vith
the disease. At the end of this period the birds were daividaed

and vlaced in three vens.
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One pen, or :en ~o. 1l according to Churt Lo. V, had

19 birds injected v.ith the filtrate describea else-
vinere, O birds vere left ss countrols; 10 of the iu-
Jected birds or 52 +per cent shoved t:pical lesious of
roup and avian c¢ip..theria. 8 birds died ani 2 recovered.
Cne control bird daied showiug extreme emaciation but no
lesions of ro.p in any forn.

Cf the birds in pen lc. 2 that were injected vith
the filtrate plus the Pasteurella organism only «8 per
cert shoved signs of infection. o control biras shiowed
signs of illness.

Pen I'o. & vere injected vith the Pasteurella orgun-
ism and only 11 per cent of the birds shoved any signs
of disease and these seemed to have a very eacute form as
all infected birds died. One control bird died but hcd

no leszions of rouy.
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Cahart llo. V.
Pen Io. 1 ' Pen llo. 2 ' Pen Ilo. &
1 T
Injected witn ' Injected vith ' Injected with
filtrate. ' filtrate -lus ' P. avicidsa.
' P, avicida., !
! 1
19 biras injected ' 21 birds injected' 18 bircds injectcd
' B |
S contrcls ' 4 controls ' ¢ controls
1 ]
10 birds siow ' 8 birds si.ow ' 2 biris show
lesions ' lesions ' lesions
1 1
8 dead ' 6 dead ' 2 deed
T r
52,. infected ' 33,5 infected ' 1175 irfeet ¢
] |
425 cead v £87 dead ' 11,5 dead
) 1
2 infeeted biras ' Yo control birds ' Cue coutrol dirc
recovered vithout ' died or shoved ' Gied but Lead 1o
any trectuent. ' any lecions of " lesioirs of Roup.
' Roup. ! .
Cne control bird ! !
died but hed no ! '
1 1

lecions of loupn.
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From thece d-ta it would seem that tie filtrate rmust
contain a virus thet is cepadble of producing lesions of

rou; and avian dipatiieria in a very high percentage of

M

cases.

¢

Several attennts have been made at producing chicken-
pox lesions on comb and vattles by using a filtrate ob-
-tained from eye and tiroat lesiomus, but in only one case
was this accomplisiied successfully.

It vould seen fron tiis vork that a filtrable virus is
primarily responsible for lesions of rou. and avian diph-
heria and that other orgunisms lile Pusteurella avicida
are of secondary importance. It wvould also seewm thet the
virus causing roup and avian diphtaeria is different fron

that causing chicke:-pox, but that the tvo may vork to-

gether under certain conditions.

TECHLT QT8 O PRIPAL
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Tae coubs of susccptible coclierels vere scarified and
dried, g¢round chnicken-pox scabs in 0.80 p r cent salin
suspension were rubbed in. Usually after tho vee.s one
gets an abuncance of rine scabs. Tane birds were tlen
anesgtiietized ana the scabs rewoved and dricd for a few days
at room temperature. Later they vere pleced in a Cesiceator
and tnen ground in a coffee 1.ill; tnis powder vas t.en tri-
turatcd in a 0.80 psr cent suline and filterea turougn £.1-

ter paper,



Thals Tiltrete vas tien possed tiroughh a 3eriefeld filter
net hed previously been tested to retain Vietoria blue
stain. The filtrate w.s alvays tested for groiwta on agar

4

plates to be sure that all bacteria hal beeinr reiwcved.
In using nat.rial from eyes and tiroct, deep seated
lesions vere removed; usueally the mucous membrenes and

exuaate were nacerate. in 0.80 per cent saline and tle

sanme procedure followed as with thie pox lesious.

CISTO=PATICLIGICAL .00 LUt TING Cull

I:.7LUSICLS.

It has been Imowvn for a long time that several diseases
caused by filtrable viruses are characterized and to some
extent diasmosed by the appearance of cell inclusions. For
examples, legri's bodies in rabies, Guarnieri's bodies in
variola and vaccinia, l'allory's bodies in scarlet fever and
otrhers mignt ve citew. Just wiat these inclusions sre has
been a rietter of speculation. They have been described as
protozoa witiu coi.plex life cycles. The term "Chlawmydozoa',
nas been used but none of tiese seem

rneaning cloak animal,

to be gsatisfzetory exnlanctions.

In studying tihe cytolegy of fowl-pox lesions one will
notice definite degenerative cranges in the cells. These
first start by the aprecraice of one or rore vacuoles in
tiie cytoplasm of tune cell; these may later coalesce to foim
one large body. These bodies or cell inclusions appear to

be of a lipoidal rature as tiey reduce csmic acid and give
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a black col r tiat is easily recognizea. (Figures 4, 5, &
6.]
TSCIIIIIE OF FINIL.G ALD PREOFARILG T3

A n IR TS ccrTT yoTtTama AFITAT AT AT CMITT R
LIew 3T TI»J.)JuJ 7ok *-._J..u-PA*L‘.\.’u'vUIu.’xu STULIES.

A modified Schridde's netiiod v.as usea in preparing
tissues as follows: Iiuacdiately after tne bird vas killed
the cowb vas removed and placed in Ortn's fluid which con-
sists of potassium bichromate, water and formaldehyde.
Tissues vere left in this fluid at 35° C for Z4 hours t.en
they were placed in luller's fluid, which has sodiwu sul-
phate in place of fornaldehyde, for 24 hours, next in
running vater for 24 hours and then in 1 per cent Osnic
acid 24 hours in the dark, then in running water another
12 hours. Dehydrating in o0, 80, 95 per cent and finally
absolute alcohol. Chloroform vas used in place of cedar
0il for clearing before embedding in paraffin. Scections
were examined both stained and unstained. Acid fucisin
and anilire wvater followed with an alcoliolic soluticn of
picric acid was used for staining. Sections were mountasd
in chloroform balsaui.

Tissues were also fixed in Zenier's fluid and stained
with eosin and methylene blue but the cell inclusiouns vere
not recognized and, secemingly, can best be brousht out by

the use of osmic acid.,.



Bacteriological extminations revealed an organisn
closely relatea to if not identical with Pasteurella
aviciaa in a high percentige of birds vith lesious of
avian diphtaeria and ocular roup. The rjathogenicity of
this orgenism vas never significant when inoculated into
susceptible birds tius it uust be considereda of secounuary
importance.

The filtrete obtained from lesions of avian diphtheria
and ocular roup v.as capable of reproducing lesions in a
very high percentage of cases. In only one case, however,
was filtrate from these lesions found to bring on lesions
of chicien-pox on cowb while pox lesions can be reproduced
at will by using the virus from pox lesions as iuoculun.
This would suggest tiat two or more viruses play a part in
these conditions.

Cell inclusions vere demonstrated in lesions of fowl-
pox on comb but not in diphtheritic lesions of larynx and
tracliea.

From this wori it may be concluded that roup in its
broadest sense, is caused by filtrable viruses eitier
acting in definite combinations to bring on the various
forus or gifferent viruses acting singly to uroduce the
different forms of the disease. The different organisms
thaet are frequently found associated with the various forms
must be considered of secondary imgortance so far as the
actual etiology is concerned, but, may have considersble
to do with the severity of tne disease and the course of an

outbreak.
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EXPLANATION OF PLATES.

Typical lesions of ocular roup.

Iembranes in mouth and turoat typical of
avian diphtheria.

Fowl-pox lesions on comb.

licro-photograph of fowl-pox lesions on comb
snowing cell inclusions under low=power.
Same as above with higher magnification of
lesions revealing cell-inclusions stained
with osmic acid. |

Same as above with still higher magnification.
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