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I. INTRODUCTIOHN

The incompleteness of knowledge of the ocause of
disoased oonditions is well known. DPoultry diseases have
received much less study than those of other domestic
animals and man, In only twenty percent of the cases
ocoming to the attention of llichigan State College of
Agricaltare and Applied Science last year was positive
diagnosis made, A variety of organisms are encountered,
the signifiocance of whioch is unknown, Among them is
the orgzanism here discussed, From July 1924 to May 1925,
1t was isolated in pure culture from thirty-five
antonsies verformed in this laboratory. As in no ocase
any specifio well known organism explaining the lesions
ocould be discovered, it was thought worth while to make
a thorough study of this organism and to attempt to
show whether or not it is capable of producing pathogenic

affeocts in birds,



IT. REVIEW OF LITERATURE

Monquet, in an article entitled "Deuxieme note sur la
typhose aviare"”, in Bul, S00. ocentr de Med., Vet., Par. 1922,
98, 656-70, tells of the isolation of a Gram-positive
organism (single or diplo-), oval or round, isolated from
blood, liver, spleen, bone marrow, peritoneal fluid of
birds, It is impossible to tell from the description

whether the organism is the same as the one here discussed,



III. HISTORY OF CASES
It seems advissble, in the absence of historical

background, to inolude reviews of the routine autopsies
of the birds from which the organism studied was isolaged,
especially since there was great variety in the lesions
reported. No effort is made to give the oomplete auntopsy
report, only positive pathologioal findings being listed,
All organs and tissues not mentioned are to be considered

normal,



361 - Legweakness,
Liver: small,
Heart: flabdy, small hemorrhages on fat,
Duodenum;: marked hemorrhagic inflammation.
364 -~ Liver: a few pinhead sized white spots,
Heart: flabdby, ochronic pericarditis,
Duodenum: ohronioc catarrhal inflammation.

367 - Liver: enlarged.

Gall bladder: much extended with thick bile.

Spleen: enlarged,

Proventrioculous: hemorrhages around openings
of glands,

Ovary: ohronic lesions (tumor formation).

Mesentery: thiokened with tissues like those
found in ovary.

Peritonitis,

868 - Chronic sappurative peritonitis with adhesions,

Ovary: diseased, insotive, lesions suggesting
early tumor formation.

371 - Iesions like 367 and 368, except that changes
are more along the posterior part of
the intestines,

Ovary: very large, like 367 and 368,
Liver: "™nests" of neorotic fooi.

372 - Liver: shows seven or eight circular necrotio

spots suggesting blackhead lesions;

however, with caloification,
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Ovary: gelatinous degeneration,

Intestines: 4inflammation in upper half,

Ceaum: wall thiokened and resembling lesions seen
in 367 and 368,

Spleen: small and anemioc.

Intestines: 8light catarrhal enteritis,

Retained yolk, sise of hazelnut, ocaseous peritonitis,

Spleen: small.

Heart: <flabby with minute hemorrhages in fat,

Intestines: oatarrhal oondition in apper part.

Cecum: areas of superfiocisl neorosis,

Legweakness,

Pancreas: mach enlarged and hard,

Ovary: tumor formation,

Heart: <flabby, .

Intestines: oatarrhal oondition.

Aboess on sternanm,

Heart: sero-fibronous pericarditis and tumor in

musale,

Retained yolk.

Ovary: tumor formation.

Spleen:; oongested,

Rigth lung: 8mall aboess,

Giszard: uloerations,

Intestines: general hemorrhagic inflammation,

422 - Ovary: pyoorly developed.,

Oviduct appesred tp be absent.



435 -

Heart: serous pericarditis,

Intestines;: hemorrhagioc inflammation.

Some legweakness, blindness and congestion in the

middle part of the small intestines,

Liver: enlarged, with a few small yellow spots;

also hemorrhagic spots,

Spleen: somewhat enlarged, with nodales,

Kidneys: somewhat enlarged, yellowish grey in ocolor,

Tudbercle bacillus was demomstrated in spleen, liver
and kidneys,

Rabbit, inooculated for diagnostic purpeses,

Ootober 31, 1924, (died Nov, 11, 1924) with
calture of the organism under discussion from
sutopsy 210, case 381, Peritonitis and
marked pleurisy,

Liver: enlarged with yellowish grey spots, perhaps
indfoating ochronioc hepatitis,

Gall dbladder: dAistended with bloody thickly
coagulated bile, .

Spleen: enlarged, swollen around edge.

Kidneys: right one showed a whitish area about 6 mm,
in diameter, which on the ocut surfacé had shape
of infarot.

Stomach: tore very easily.

Lungs: numerous hemorrhages,

Bronohi: edema






496 - 3ome legweakness,
Liver: small yellowish grey spots, pin point to
pinhead in size, over entire organ
Bonea:brittle
Intestines: severe enteritis, aroupous at middle
portion,
The organism was isolated from liver and spleen,

B, pullorum was isolated from the heart,

B. sanguinarium from liver and heart,

506 -« legweaknees, emaciated, had 00ld and retained yolk,

Spleen: small.
Intestines: inflammed.
507 « lLagweakness, emaciated, many werms,
514 - Convalsions or spasms,
Liver: very light in color, large and fatty.
Heart: hemorrhages on fat,
519 - ILiver: Neorotio spot, size of pinhead, surrounded by
hemorrhagioc area,
Spleen; small hematoma, sise of peal
Heart: fidbrinous periocarditis, with large hemorrhages.
Lungs: oaseous pneumonia,
532 = Liver: small and anemio.
Splesn: very small
Heart: hemorrhages,
Proventriculus: mesny hemorrhages around openings
of glands,

Intestines: hemorrhagic duodenitis,






534 - ILiver: anemio.
Small retained yolk,
Larynx: hemorrhages,
« Liver and heart: oongested.

& 18

= Liver: yellowed, slightly congested.
Spleen: s8small,
Intestines: 8light enteritis in a few places,
643 = Liver: ohronio neorotioc lesions,
Spleen: small
Larynx: hemorrhages,
Pharynx'and trachea:; diphtheritic membrane,

545 - Heart: ohronic pericarditis.
Spleen: small,
Larynx and trachea: oaqongested.
557 - Intestines: inflammed.
584 - Died forty days after being injeoted with oultare
from case 488 for laboratory diaegnosis,
Emaciated,
Liver: enlarged, pale, few white nodular lesions,
Spleen: greatly enlarged, soft,
Heart: flabby periocarditis,
Kidneys: enlarged,
758 - All inner organs oomewhat atrophied.
Heart: flabby,
Ovary: d4iseased.
Intestines: pronounced chronic inflammation,
763 -« All organs rather small.

Ovary: diseased,

Retained yolk.
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Spleen: enlarged,

Liver: enlarged,

Inteetinos: oatarrhal enteritis,
Retained yolk.

Larynx: oocluded with canker,

Heart: numerons hemorrhages on fat,

e

Liver: samewhat congested,

Spleen: mottled.

Intestines: hemorrhagic enteritis,

Lungs: pneumonias,

Died thirty daye after being injeoted with oul ture
from case 763 for lsboratory diagnosis,

Liver: eplnrgod, ruptured, mottled showing many
small yellowish spots.

Spleen: enlarged, pale,

Intestines: same hemorrhages,
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IV, METHODS OF INVESTIGATION AND RESULTS.

In studying the organism culturally the desoriptive
ochart resocommended by the Society of American Bacteriologists
was used, with some additions, All strains were invigore
ated five days in broth before they were grown on the
standard media and ell experiments were performed at least
three times in duplioatq, with intervals of some weeks
between the repetitions, Media were prepared acoording
to instruotions in Giltner's "Miaerobiology" unless

otherwise specified,
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A. Source and Igolatian of Cultures,

The strains used in the culture study were isolated
in the spring and early summer of 1924, Those used in
serologiocal studies and for injection, were isolated in
the fall of 1924,

The me thod used in isolation was that used in the
laboratory in the routine bacteriological diagnosis of
chioken diseases, Organs of the chickens that are
antopsied are plated out on beef infusion agar. -Colonies
are picked from the plates after twenty-four hoar
incubation, and are grown on beef infusion agsr slants,
(pH 6.8) for twenty-four hows, Durham fermsntation
tubes 0f one percent lactose, smorose, dextrose, maltose
and mannit with Andrade's indicator are inoonla ted from
the slants and read in twenty-four howrs, forty-eight
houwrs, and at the md. of a week, Mioroscopic examination
is made of the organisms that do not produce acid in
mannit dbut do in the other four sugars used,

The sources O0f cultures studied:

Culture 1006

This onlture was isolated, May 8, 1924, from a hen
brought in while still alive, by a local farmer, The
bird was dumpy, end died in four days. The olinioal
symptoms noted were drooping of head and tail, sleepiness.
The droprings werse yellowish and watery in the early
stages, greenish in later stages of the disease, The

lesions observed were numerous petichial hemorrhages
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in the heart musole, The liver was yellowish, The colonies
of the organism were small and white on beef infusion agar,
Cul tures 9656 and 956.

These oultures were isolated from two large and thraee
small chiocks sent in from Bangor, Michigan. The autopsy
0f the larger ones showed no abnormalities exgept a re-
tained yolk in one, There were no lesions in the three
small ones excsept that the liver of one was yellowish in
color, and one had a retained yolk. The organisms were
isolated from heart and liver,

Cul ture 1087
This culture was isolated from five smell ohicks

sent in from Stoockbridge, Michigan, Three had ochre
oolored livers, one had a large retained yolk, three
had smeller retained yolks. The colonies of the
organism were small and bluish on infusion agar. The
oulture was from a yolk.

Cul tures 624 and 6256

These cultures were isolated from two live hens
and one dead cne., One live one showed signs of legweakness,
All were emaciated. Ome ahoiod disoolored liver and
insctive abnormal ovary. The colonies were small and

blaish white,






Bes Morphology md Staining,
Vegetative Cells, Twenty-fow hour oult ures of dbeef

infusion agar snd nutrient broth were used in the study of
cell forms, The organism seems to be a coccus, liany seem
t0 be very short rods,but the coocus form prodaninat'ea.
Pleomorphism is not unoommon, spindle and olub shapes being
most often found, During the serological studies a rod
with bipolarly staining bodies was encountered, Serum
of injected animals had been mixed with a very dilute
sauspension of the organism, incubated for same hours, and
s amall amount of the mixture plated on agar, A smesr
of the colonies that grew was stained with dilute carbol
fuchsin and showed a edominance of these forms with
large deeply stained polar bodies, (photograph, pagel )
No effort w'u made to explain these seeming inconsiatencies,
Such an attempt would involve an intense study of life
cyocles,
Arrangement,

The organism is found in a great variety of groupings,
The re seems, However, to be a large proportion of diplococouns
forms, th§ individnals showing a tendency to flatten on the
ad jacent sides,
Sise,

The average dismeter of the organism is .97 miorons with
a few measuring one micron, There was very little variatfion,
Staining characteristios,

The organism stains readily with ocarbol fuchsin, diluted

one to ten with Losffler's methylene blue, Wi th agueous






alooholic solution of saffranin and Bismark brown, It is
positive to Gram stain., It is not acid fast,
NoO onzbulos or spores were demonstrated,
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Ce OCultural Charaoteristios,
Agar Slant. Beef infusion agar was used, When first
isolated this organism grew well, appearing much like

Bacterium pullorum. After it had been fransrerrod two or

three times it grew very poorly. On agar after several
days incubation at 37°C the ocolonies were beaded, raised,
glistening, smooth, and transparent. There wae no
chromogenesis, odor or gas formed. The ocolor of the medium
was not altered,

Gelatin Stad. The organism 4id not grow in gelatin,

Cultures were incubated both at twenty and thirty seven
degrees for three weeks, Due to the faoct that it 4id not
grow, its ability to liquify gelatin ocould not be
determinead,

Nutrient Broth, After repeated transfers in bdroth the

growth became socarce or disappeared entirely. Broth made
with ohioken meat seemed t0 stimulate growth, This was made
acoording to instruotions for the preparation of natrient
broth in Giltner's "Miorobiology", page 27, 6except that
ochioken meat was substituted for chopped beef, The medium
waololondod, with no sarface growth, sediment or odor,

Agar Plates, Beef infusion agar was used, Observa-

tions were mede at the end of 24 hours inonbation at 37°C.
The colonies were small, oirocular, smooth, raised and
entire., When examined under the mioroscope they appeared
t0 be bursting at several points, with orgenisms exuding

at these places., When first isolated the colonies were
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about a millimeter in diameter and dluish white,
Gelatin Plates. NO growth,

Potato Slant, The growth on potato medium was very

poor, There was no chromogenesis nor any other change in the
medium,

Blood plates. Two percent sterile sheep blood was

added to bveef infusion agar, plates were poured and allowed
t0 harden, They were then streaksesd from a dbroth cultare.
Methomoglobin was formed except by culture 625, whioh
failed to grow, The amount of growth was moderate,

Glucose agar. The organism grew fairly well on sugar

agars, its appearance being much like that on beef infusion

agar when first isolated,



D. Physiological Characteristios,
Sugar Fermentations. Sugar free broth containing one

peroent sugar, one-half percent sodium ohloride, and one
percent Andrade's indicator was used, The tubes were
inoculated with one loop of twenty-four hour broth oul ture,
and woro»ro-d at the end of twenty-four and forty-eight:
hours, and seven days. The sugars used were inulin,
dextrin, dextrose, duloit, levulose, suworose, mannit,
rhamnose, adonite, salacin, galectose, arabinose, maltose,
xylos, raffinose, glyocerin, and lsotose, NO gas was formed in
in apny of these sugars. Acid was produced in dextrose,
sucrose, maltose, levulose, lsotose, and salaocin, very
slowly in raffinose and dextrin, Cunltures 624 and 625
died before the studies were ocompleted, but showed no
inoonsistencies in the fermentations in whioch they were
used, It has been found that the fermentation of
lactose is sometimes slow, in the routine laboratory
work, in which peptone broth is used in making the sugars.
Litmus Milk Reaction., A0id reaction was produced

in milk at the end of twenty-four hours incubation at 37°C.
Coagulation was found in the lower part of the tubes in
forty-eight hours and was oomplete in four days, A small
amount of whey was extruded at the end of seven days.

The litmus wee redunced in sixteen hours., Re-oxidation
took place to the extent of 10 percent in twenty-four
hours and was complete in most cases at the end of seven
days, Strains 625 and 626 were more rapid in all these
processes than the other oultures. The first time the
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experiment was made, re-oxidation of the litmuns 'had taken
place only in the upper half of the tubes at the end of

loion days,

Indol Production, For the indol test, seven-day

sualtures in Dunham's peptone solution were used, Ehrlioh's
method being followed. Indol was produced by all strains
studied,

Ritrate Reduoction. Four day 0ld nitrate-peptone

solutions incubated at 37°C were used, following the
method explained in Giltner's "Mjiorobiology", page 131,
Presence of both ammonia and nitrites was demonstrated.

Hydrogen-sulphide Production. The organism was

streaked on plates of sgar, to which one gram of lead
ocarbonate had been added., Blackening of the media (caused
by the formtion of lead sulfid)denotes the production of
HeS. Hydrogen salfil was not prodnced by mmy of the
strains stndied.,

Proteolytic engymes. NKNeither Loeffler's coagulated
blood serum medium, milk, nar gelatin showed the presence
of proteolytic enzymes,

Oxygen Requirements, The orgsism grew on anaerobio

plates as well as on aerobic plates of the same medium
(beef infusion agar). Anaerobio qondi tions were obtained
by the pyregallioc acid and NaOH method, (Giltner's
"Miorobiology", vage 158).

Hydrogen-ion Requiremsnts. The orgsnism grew on agar

varying in pH from 6.2 to 7.8,
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Thermal Death Point, For detailed desoription of method

used see Giltner's "Miocrobiology", page 198, This is
Sternberg's method, In general, it consists of drawing a
small amount of broth oculture into a ocapillary tube, sealing
the end, exposing the tube at the desired tempsrature a
definite length of time, dbreaking off the emds of the tabe
and dropping 1t into broth, Growth or lack of growth is
noted after twenty-four hours inoubation., The arganism

d1ed at 58°C in ten minates.
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B. Serologiocal Studies,
Bacteriolysins: Tests for the presamce of bacteriolysines

were made in a great variety of proportions of immune serum
ad saspension of orgenism, using the method explained in

"A lLaboratory Course in Seram Stmdy", by Zinsser, Hopkins

ad Ot tenburg, page 58, In general the method oconsists of
inoubating 1 cs. of 1-500 dilution of twenty-four hour broth
culture of the orgaism, with varying smounts (.01 to .0001 oc)
of immune serum., Two loopfalls of mixtares are added to

tubes of egar that have been melted md cooled, and plates

are poured, These are examined Hr colonies after twenty-
four haars inonbation.

Tl'xo expe rimen ts were carried ouat with sermm of guinea
pigs that had been injected with live md attenunated
organisms two months before, Serums of two control pigs
were also used, Baoterialysins were not demonstrated in my
dilution., The autopsy of these guinea pigs seemed to show
that the animals are not sasceptible to the organism, in
which case it 18 not surprising that the presemce of the
antibody could not be proven,

Agglutination tests were run, using the serum of
guinea pigs injeoted with live amd attennated organimms,
amd oontrols (not injected); the serum of chiakems injeoted
with live organism, and with filtrates, and omtrols; on
the sermum of birds showing lemeness; and on floaks in whish
thers was no reason to suspeot the presence of the orgenism,

The antigen used in making the agglutination testis was
made by growing the orgmnism forty-eight hours on dextrose

agar in EKolle flasks, Dextrose agar was used because the
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organism grew much more abundantly on this mesdinm, The
growth was washed off with physiologioal salt solution to
vhioh five-tenthe percent phenol was addsd, and dilated to
a turbidity of tube number one of MoFarlend's nephalometer
with the same solntim, One ocubic centimeter was placed in
Wasserman tabes, 056, +025, .01 and ,006 cubic centimeters
of serum were genorally used, making dilutions of 1-20,
1,-40, 1-100, and 137200. The tests were read after inomba-
tion at 37°C for twenty-four and forty-eight hours, amd were
resorded as follows: +, *, - acoording to degree of
agglutination; C 1f there was olondiness obsocuring the
test, U if hamolysis or presance of cells made the test
unreliable,

Tests were first run using this antigen and serums
reacting positive, negative and partial to the test for
baocillary white diarrhea (B, pullorum antigen employed),

in an effort to determine the specificity of the reaction,
In every case they were negative, Later there was reason
to doudt the dependability of this work, which was not
very extensive, Several smmples sent in for bacillary
white diarrhea testing gave "partial™ resalts, several
experimental birds from the animal room also, It is
possible that these birds were infected; however, it
does not sesm prodbable,
Guinea Pig Serums,

Guinea pigs were injeoted with live organism (5 co. of
the turbidity of number threse of MoFarland's nephalometer
suspension) and repeatedly with attenuasted organism, For



v
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details see studies on pathogeniocity. The results of all
the agglutination tests using guinea pig serum were
negative,.

Chicken Serum.

The results of the agglutination tests that were made
with serum of the chiockens thaet were injected with the
organism are given in the following table, For detajils of
the injeotions see "Pathogenicity" page 26, The antigen

used was a mixture of four strains,



AGGLUTINATION TESTS OF INJECTED BIRDS
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48 hour readings,

Tadble No., II.

dl 4th 6th 6th 7th 8th
Bird 1Injected week week week woek K
No. with T=200 _40 [1-200-40 |1-2d1-40|1-2001-40| 1~200 -40
1 | Strain 488 |+ | 2l £ = +| =]+ | +
8 Strain 505Y + + |+ + + +| £ | £ +
13 Strain 584 U U U|U +| + U| ¢« | &£ | 2
14 Stratn 506y + + + |+ +| + + | + +
18 Mltrate + * - |- - - | £ & +
u Strlin 584 * - - - -t : - - - -
42 Strain 488 U 1] - | - - .'.f vl U] - -
48 | Not injeoted U U U|U U o 0| T U
. b9 Filtrate < - + |+ +t| = - =]+ +
61 | Not injected U U - |- 3 U| U | = -
67 FMltrate U U U|U Ul U Ul 0| O 1]
91 pot Injected 1 ) |- ¢+ | = U|lU0| T U
. 98 | Strain 475 + - + |+ +| + + | =] ¢ hd
- —————
o7 Strain 4756 + + + |+ + + + £ |+ +
Son-
troll (no serum used) = - - |= - = - | =" -




-z‘-

CROSS AGGLUTINATI ONS

¢05| s 02%| ,01| , 005 005 [4025| 401| 4008
Ohiocken KO, 33 Chioksn No, 48
Injeoted with Injected wi th
oculture 5841%L onlture 4888
Antigen 488 + + - Antigen 488 - -| - -
Antigen 475 + + | + Antigen 475 - - + -
Chicken Ko, 97 hioken No, 8
Injected with Injected with
ocul tare 475H oculture 505Y
Antigen 488 c c| O Antigen 488 + 4| + [Unfit
Antigen 584 c c| C Antigen 584 - - « "
Antigen 4756 c | C Antigen 475 - - £] +
Chicken NoO, 91 hicken Ko, 1
Not injected Injeoted with
cultare 4888
Antigen 488 + + |+ Antigen 488 c cj c| C
Antigen 584 + + | ¢ Antigen 584 c c|f c| ©
Antigen 475 Y ¥y | - Antigen 476 c c| o] ©
Chicken No, 61 Phicken No, 92
Bot injected Injected with
onltare 475H
Antigen 488 + + | = + Antigen 488 + £ + | +
Antigen 584 + + | + 4 Antigen 884 + | =] -
Antigen 476 Y + |+ <4 Antigen 475 + £ + | ¢
Chicken Ho, 48 Fhioken No, 13 '
Not injected Injected with
Cultare 584%L
Antigen 488 + + | &+ | s Antigen 488 + - +| &
Antigen 584 + PR +] Antigen 584 * +| = |Unfit
Antigen 475 + #C| + 4] Antigen 475 + +| +| +
Chicken No, 45 Chicken -
Kot injeoted Injeoted wit
toxin
Antigen 488 + + | + + Antigen 488 + +| 2| +
Antigen 584 + + | ¥ | ¥ Antigen 584 +| ¥ ¥ =
Antigen 476 + + | & # Antigen 475 +# | £ =
All these birds were kept together in one colony house,
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P, BPathogenicity.

The ochickens used in the stundy of the pathogenioity
of this organism were injected January 23rd, 1924, Eight
received 2 oc of twenty-four hour broth ocultures of different
strains, intraperitoneally, three received respectively one
and one-half, thréo, and five cubic ocentimeters of filtirate
0f a five-day peptic digest broth oul ture of strain 5641,

The birds were killed March 30th and were antopsied
two hours after they were killed, In some cases parasites
were foumd, consisting chiefly of round worms, usually in
small numbers,

Ovary, liver, heart mnd spleen, in most cases, were
rlated.in an attempt to reisolate the organism. A large
namber of colonies were picked and run on sugars vattor
growing twenty-four hours on agar slants, Miocroscopio
examinat ion was made, The organism was isolated from only
six bdirds, 97, 14, 34, 1, 42, and 67,

Bird No, 1. Injeoted with strain No, 4883, Slightly

emacis ted,
Comb: somewhat pale,
Blood: not coagulated,

Iiver: very friable,

Spleen: ocongested.

Ovaries: active, sme ovules showing hemorrhagic
condition, c ame contain cheesy material
and are collapsed,

Kidneys: oongested,

Large Intestines:; samall areas of hemorrhage,

Small Intestines: slight. en teritis.






Bird
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Proventriculus: esmall hemorrhagic areas.
Panoreas: hemorrhagic, necrotic areas in upper portion.

No, 8, Injected with strain 505Y, FMair oondition.

Bird

Comb and wattles: anemio,

Liver: oongested, very friabdble,

Ovaries: active and hemorrhagic,

Iarge intestines: hemorrhagio,

No, 13, Injeoted with strain 5643, Extremely emaoiated,

Bird

Liver: oongested wi th neorotic fooi, in general
atrophioc,

Heart: atrophied,

Spleen: atrophied, smemio,

Small Intestines: s8light hemorrhagioc enteritis,

NO, 14, Injected with strain 5065Y. Slightly emsciated,

Bird

Comb: anemio,

Liver: friabdble, hemorrhagic, greyish discoloration
similar to fatty degenerati on,

Ovary: aotive, slightly hemorrhagioc,

Intestines: few pestechial hemorrhages,

Proventriculus: hemorrhagic areas at posterior pert,

No. 34, Injeoted with strain 584lL, Fair ocend #tion,

Liver: oongested, friable, degenerated areas,
Ovary: active, some ovules showing hemorrhagio
oond itiony others collapsed and
oontaining cheesy material,
Kidneys: s8lightly anemioc,
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Bird No, 42, Injeoted with strain 4883, Slizhtly emaciated,

Comb: pale

Liver: oongested in streaks, otherwise pale; Ifriable

Ovary: aotive, some ovules collapsed and contain
cheesy material,

Bird §o, 61, Not injected, Emaciated,

Liver: friable hemorrhagio; fatty and parenohjmatoas.
degeneration,
Heart: subacute pericarditis,
Bird Ko, 67, Injeoted with 3 oo, Of filtrate of peptio
digest oal ture,

Iiver: omgested, showing a few necrotioc fooi, in
general of friable omsistenay,

Heart: a few pstechial hemorrhages on visceral
vart of pericaerdium,

Ovaries: 1inaoctive, some ovales ocollapsed, amnd
oontaining cheesy material,

Small intestines: ecchymotic hemorrhages.

Proventriculns: few petechial hemorrhages,

Bird No, 92, Injected with strain 475H, MFair ocond ition,

Comb: somswhat snemio,

Iiver: ocongested, friable, showing numerous very
emall yellowish spots,

Heart: fatty degeneration of muscle,

Kidneys: ahow a greyish yellow discoloration
saggesting small necrotic fooi,

Gigzard: mucosa of reddish color in amall spots,
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Bird No, 97. Injeoted with strain 4756H, Fair ocand ition,

Wattles: samevhat anemio,

Liver: hyperemia and parenchymatous degeneration,
friadble,

Spleen: anemio

Ovaries: aotive, congested,

Panoreas: mmall spots of oongestion,

Small Intestinss: small hemorrhagic areas,
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The rabbits used in the study of the pathogenicity of
the organism were injected, January 23, 1925, with tweo
oubic centimeters of twemty-four hour broth ocuml ture, intra-
venously, Two of them were killsd in April, The lesions
were 20 slight that it was not oconsidered necessary to kill
the other two, especially since they showed ho symptoms of
di sease,

Rabbit No, 166, Injected Wi th strain 584L,

Iiver: namal in sise and colar, dbut on surface are
several whitish spots about the size of a pin
head, or a little larger, They are of toaugh
consistency, and soms may be found on the out
surface, Thay are seemingly of parasitic nature,

Heart: ohronic pericardi tis, rrobably dne to bleeding,

Ooo'unz glandular part was enlarged and thiokened,

Rabbit No, 149, Injected with strain No, 476H,

Liver: ahranic lesi ons, oconsisting of a number of
small nodnles which are probadbly pearasitioc in
natare,

Kldney (right): small pin point sized whitish spots,

Kidney (left): two small spots of the same nature,

Cecum: thickened, but not so much as 166, Warms,

The pasibility that the organism loses virulemce when
grom on artifiociasl media led to the injection of two more
chickens, These two hens were 6ach injected intramuscunlarly
with 4 oo, Of maspension from twarty-four hour agar ocultares
of a strain isolated sevemnty-two hours before, They were

killed forty-four days after injection, and were antopsied

at once,
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Bird Ko, 100,

Iiver: normal in sige, and in general of narmal color,
On the right lobe is & bluish dfscoloration on the
capsule, The capsxle is somewhat thiokemed at
this point, Near the border of the left and rf ght
lobes are some spots that are not sharply ciroam.
soribed, of somsvwhat darker reddish brown ocolor,
On the bdorder of the left lobe is a yellowish
spot of the sise of a pea, the consfstency of
which is a 1ittle tough, Near this spot bat on
the lower surface is a larger spot showing
partly dark browm, partly a yellowish color., On
the lower surface of the right lode is a
rrojection aboat the size of a pea, of dark red
brown color, probably a hemgtoma,

Heart: ohronioc adhesive pericardi tis, a few very
small hemorrhages on the visceral part of the
pericardium, |

Ovary: 8soms ovules quite normal, others collapsed
and greyish yellow in color,

Slight peritonitis,

Bird No, 101,
Liver: peculiar yellowish 4discoloration, thoagh of

normal consistency. Probably dune to fatty
degen esration,

Heart: flabby, adhesive periocarditis,

Ovary: 8ome ovules collapsed and of yellowish

greyish discoloration,
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On February 13th four guinea pigs were injected intra-
peritoneally with 6 ce of saspension of live arganisms
(tarbidity 3) in .85 percent salt solution, Four pigs were
injected with suspension of organism (tarbidity of 2) that
had been heated 30 minutes at 55°C for the purpose of
attennation, Theynwere given four injections, at four day
intervals, the size of the dose being doubled each time,
The first injection was 1/2 co,, the last one 4 co, Strain
namber 488 was used for all guinea pig injectiomns,

Two oontrol pigs were kept With the others, The
entire group was killed March 9th, The lesions were slight
and were found in the centrol pigs as well as in the
injected ones, Therefore it is not considered worth while
t0 include even a brief summary of the findings, The

mimals probably are not susceptible,
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Ve DISCUSSIOR OF RESULTS.

A8 may be concluded from the data 0f a number of
postmortems reported befors, the results obtained were to a
large extent inconsistent amd inoconoclusive, Consequently
it 18 not an easy metter to decide whether the orgamism in
question represents a pathogenic parasite or a harmless
saprophyte or perhaps am intermediate form,

The fact that the organism has been repeatedly isolated
in pure ocnltare from birds that died and from which no other
organiss Inown ¥ be capable of causing disease was isolated,
seemg t0 suggest that we have t0 deal with an arganism, the
pathogenioity of whaich is at least highly probable, This
prodbability is supported by the fect that as it may be seen
from Table III a number of the bdirds infeocted experimentally
with this organism showed more Or less pronounced lesions
and thet from six out of ten 80 infeocted birde this organism
could be reisolated,

The variation and in meny cases the absence of lesions
in a fairly large number of cases of the routine autopsies
(Table I) as well a8 in the antopsies of a number of injected
birds tends to show, however, that this argmism mey, under
as yet unknown ocircumstances, be capable of causing changes
in some of the argams of the host, If such favarable
conditions are absent the organism seems to be harmldess for
either birds or rabbits, Guinea pigs are atirely resistemnt,
0f spscial importance 80 far as the pathogemicity of this
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organism is concernsd are the following cases:

Rabbit No, 488 (page 6 ) injeoted intravenously with
onl ture freshly isolated by Dr, Stafseth, The rabbit died
in twelve days, and many lesions were found, All the
lesions noted have been found in chickens, though none of
them are consistently found in all enimals from which the
organism hed been isolated, Birds 906 and 584 (pages 9
and 8) also injected with freshly isolated strains are
evidence also of psthogenicity., Both died within a
ocomparati voly short time, and meny lesions were noted,

The auntopsies of birds 496 and 475 seem to point out that
the presence of the organism is coincidentael and the
cause O0f the diseased oondition, In these cases, though
the orgenism was isolated, other orgammisms that are
known to be capable of causing death were also isolated,
It would not be possible to say which crgemism killed
the bird,

Further the orgenism seems to be avirulent in most
cases, This seems to be oved not only by ita oococassf onal
rathogenic effects, but also by its caultural peculiarities
its ability to grow on arti fioial media decreases very
rapidly, It might be due to this low virulence that in
some 0f the experimental infections (100 and 10l) no
lesians oould be encoantered and that even after heavy
dogses the organism very soon disappeared from the
organism of the host,

The low virulence is indicated further by the nature
of the lesions of differemt organs, These usually show
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a chronioc ocharacter though all organs aend espscially the
blood may harbor large numbers of this orgenism (bacteraemia).

Whether or not the disease poseibly caused by this
organism is contagious, is a question of interest, The
organism has been isolated from & number of birds of two
flooks, Contagiousness might account for the finding of
lesions in the ocatrol bird kept with those injected far
the study of pathogenicity, also in the ones that were
injected with filtrate of peptioc digest broth, It might
be the canse Of the positive reactions to0 the agglutimstion
test obtained with the serum of the birds that were kept
in the animal room near those injected during the staudy
of this organisnm,

It is not known whether or not the organism mroduces
taxin, The lesions found in the bdirds injected with
filtrate of peptic digest onltures might have been ocaused
by infection contracted fram the bdird injected.with
cultures, or the lssions of those injected with caultures
may have been caused by toxins injected with the orgmism,
since broth oultares were used, The two hens last injected
were given sauspensions from agar slamats, but the evidence
from lesions in these cases i8 not such as t0 warrant
weight being given to it,

The writer has made no effort to classify the argsnism,
Careful search has been made in Bergey's "Determinative
Bacteriology", with the ocmolusion that the organism hes



e 36 -

not been studied befars, Characteristics asbout vhich there
was no doubt, sach as sugar fermentations, milk resction,
indol moduction, and Gram staining, were used as a basis

of the search, The possibility that it is efither a coOccus

or a rod was taken into oconsideration,



2.

3.

4,

5.

Vie SUMMARY

The orgmism is a small cocous or cococo-bacillus,
msasuring about ons micren, ocouring most often in
pairs, growing poorly on artificial media, producing
me thaemoglobin on blood plates, fermenting dextrose,
sucrose, maltose, levalose, lactose, salaocin,
raffinose, and dextrin, with production of acid, mt
not gas, giving acid reaction in milk, with coagula-
tion and reduotion of litmus, moduocing indol,
reducing nitrates to nitrites and smamonia, It is
aerobic and facultative anaerobio, Its thermal death
point is 58°C,

Under as yot unknown ociroumstances this arganism may
be pathogenic for chickens amd rarely for rabbits,
In most cases its virulence is very low amd then its
ocourrence in chickens seems to be without any
signifioance,

I1f lesions are caused by this arganism they are of
chronic nature,

Infected birds apparen tly 4o not moduse specifio
agglatinins,
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