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II'TRODUCTION

From time to time during the past eishteen nonths
several gulnea vpizs have been found in our colony with
abscesses in the lymph ~lands. In the fall of 1930 this
condition became of considerable importance as it apneared
in our stock piss with a tendency, in many cases to run an
acute course. lany of the pli~-s shovwiny enlarzed ~lands and
and many of trose heretofore apparently healthy suddenly
became sick and died. 1’ew projects involvin': the use of
guinea pigs could not be started as the stock pigs were
badly affected and nevi cases were appcaring rapidly. It was
due to this condition that an investization of tiiis »problem
was undertaxen.

There are n6 data available upon vhich an accurate esti-
mate of the economic inportance of this disease can be hasede.
Tovever, 1t océurs frequently in zuinea plg colonies and,
once established, is a very stubborn condition to eradicatee.

There appears thus far to e no effective prophyvlactic
nor curative treatment. Iurthermore, no diasnostic »nrocedure
has been recomuended that has a hich degree of efficieney in
_severe epizootics. Mesrail and oyt (14) found that the
serum of gulinea plizs which had abscesses possessed no agglu-
tinins for the strains of streptococci isolated from their
abscesses. Cceveral have made frequent manual examinations
for swellinzs of the lymph zlands and subsequent isolation
of all affected animals, together with the exercise of
hygienic methods of handling. Here again one meets with

difficulties. Due to the inslidious onset and chronic course



usually nmanifested, the dissase may be present for a long
period of time in a latent form in sowe hidden part of the
body and the organism be eliminated from the body openings
such as the eyes, nasal passagzes, vazina, etc. from time to
time. It may even produce internal abscessation which es-
canes the most careful examination. As a chronic case may
at any time develop septicaemia armd discharge numerous hac-
teria in the body excfetions, an animal thus affected may be
a severe menace to all zuinea piss with which he comes in
contact.

Cne of the important requirenents of the biological
sciences is the maintenance of zood health in laboratory
animals. Diseased animmls are a severe handicap to any
scientist who has to use them for experimental work. Their
use leads to incorrect interpretation of patholozlcal lesions,
confuses clinical symptoms, end the presence of their
etiolosical orzanism may meke it impossible to obtain cul-
tures of the organism used in the experiment. This is es-
pecially true with animals spontaneously infected with strep-
tococcus. For example, it is sometimes difficult, especially
on gross examination, to differentiate between streptococcus

lesions and those due to Brucella abortuse.




REVIZW OF LITEZRATURE

Not a great deal of literature on Streptococcus diseases
in the guinsa pig is aveilable. That coverins its pathologie
aspects 1s especially meager. !ost authors have dealt mainly
with the bacteriological phases, only mentionins the more
consplocuous gross patholozical lesionse.

Among the earlier reports llalassey and Viznal (2) in
1883 and 1884 described an infection which they named
"Tuberculose Zoozlelque™. The lesions are large, mass-like
structures containing large numbers of an orzanism which was
undoubtedly streptococcus. This was not, however, a spon-
taneous enidemic. The disecase was produced by injeetion of
material from a subcutaneous abscess in a child dying of
tuberculous meningitis. 1o tubercle hacilli were found in
the pus from this abscess, but after several animal passagzes
the coccold orsanisms disappcared and the tﬁbercle bacillus
was found. Also the animals survived longer after inocula-
tion. In 1885 Eberth (1) described gross and microscopic
lesions in the lungs, liver, ahbdominal lymph glands, and
spleen, a condition which he named pseudotuberculosis. He
also found chain formations of cocci. Chantemesse (3) in
1887 and Dor (4) in 1888 also reported infections which were
probably the same as those of lialassey and Vicnal. Dor's
infection in guinea pigs, however, was experimental. Ie
obtained the material from an abscess in a rabbdit.

Ipizootics have apparently teken different forms as
reported by various twentieth century writers. In 1901 Veber

(5) reported an epizootic affectinz chiefly the luncs.



Tagner (6) in 1904 found the uterus involved, mainly causing
abortion of fetuses and puerperal endometritis. Teacher and
Burton (8), in 1914, reported an epizootic which caused
nearly all of their breedingz sows to abort or give birth to
immature young. - The placentas showed deseneration and exten-
sive necrosis with large numbers of streptococel in the
uterus and on the placenta. Roxmeyer (7) in 1907 reported
an extensive epizootic of lynphadenitis due to a gram posi-
tive staining hemolytic streptococcus in which over 3C00
guinea pigs were affected. Studies wers made on over 1C0O of
these in which he found 90 % to have affected lymph glands,
and occasionally the liver, uterus, and lungs were involved.
A few cases developed septicaemia and pyemias In pizs three
to four weeks of age the infected cervical glands appeared
as palpable, shot-like nodules about the size of small peas
beneath the skin. These, on sectioning, were found to be
edematous and congested. As the pigs grew older, the gzlands
increased in size and developed areas of softening which
fused to form abscesses. The abscesses enlarged rapidly,
occasionally reaching ths size of a hen's ®gge. TIndothelial
cells and fibroblasts farmed large groups of mononuclear
cells between the lymph follicles which involved them as
they increased in size. In more advanced cases these foci
softened in their centers, increased in slze, and fused
together to produce abscesses. Infection was found to take
place early in the 1life of the animal largely through
abrasions in the throat from eating contaminated roush foodse.
Experimental infection was produced in this manner. The or-

ganism was found to be pathozenic for guinea pizs, rahblits,



and mice. Adult guinea pigs were much less susceptible than
immature animalse.

In 1916 an article was published by Holman (10) on
"Spontaneous infection in guinea pigs", in vhich streptococcus
infections were found in 94 suinea pigs. 3treptococcus pyo-
genes was isolated from 49 cases of pneumonia, ten cases of
acute endometritis, and occasionally from various other parts
of the body. Only one cervical abscess vas found.

Tardinbersh (11) in 1926 revorted an epizootic in which
65 guinea pigs out of a eolony of Y50 were affected. In 58
guinea pigs a total of 89 abscesses was founde The sub-
maxillary lymph nodes in 45 cases were involved, the cervical
in 26, the precrural in fourteen, and the parotid and ingui-
nal each in two. Pure cultures of hemolytic streptococcus
were found in 51 of these casese. <Scubcutaneous inoculation
ki;led two out of three éuinea pizs and produced a local
abscess in the khird. Three guinea pizs were fed cultures
of hemolytic streptococcus. Two of these ranained well, and
the third developed pneumonis, and streptococcus was obtained
from the lungs. Inoculation via the conjunctiva did not
develop any disease. Spontansous infection ran a chronic
course (only two cases died) while the artificizl infection
usually ran an acute fatal course. ({The organism was patho-
genic for white mice, white rats, andi rabbits.)

In 1928 Parsons and Eyde (12) examined 189 cases of
streptococcic infection in a colony of complement deficient
zuinea pigs. A combination of lymphadenitis, pneumonia, and
puerperal types was found. From these, 77 strains of strep-

tococcus were studied. According to growth on blood agar,



twelve were i, 49 were B3, end fifteen were Y types. All of
these strains produced capsulese.

Experimental intraperitoneal inoculation produced sub-
cutaneous abscesses at e point of injection in one half of
the cases and chronic lymphadenitis in a few cases. Acute
types were produced experimentally only in new born guinea
pigs.

Another epizootic was reported in 1928 by lMegrail and
Foyt (14) in which 35 animals with abscesses mostly in the
cervical region were examined. Zvery animal but one showed
the presence of both streptococcus and staphylococcus or-
ganisms. This one gave a pure culture of streptococcus.

The organism showed a definite tissue localization, only one
case showing any involvement of internal organs. After a
series of experiments, they concluded that the disease was
due to both B and Y types of streptococcus and that the
staphylococcus was merely a secondary invader. Ixperimental
intradermic inoculation of animals gave the hizhest percen-
tage of infection. Most cases developed local abscesses at
the point of inoculation end in the regional ly=mph #lands.

A few cases ran an acute course, resulting in septicaemia
and pyemia. The serum of piss with abscesses did not aczlu-
tinate streptococci isolated from their abscesses. The
organism was found to be pathogmenic for white mice, white
rats, and rabbits. An epizootic was descrived by Cunninzham
(13) in 1929 vhich involved the cervical lymph clands prin-
cipally. The orgenism was an incapsulated streptococcus

similar to that found by Parsons and Hyde.



ETIOLOGY AND CULTURAL CHARACDTERISTICS

The material used in this investigation, except for the
experimental animals, had its origin in a lot of 65 cuinea
plgs vhich were intended to be used for another projecte.

From time to tine Infected piss from the stock colony were
added, bringinz the total number of animals kept under obser-
vation up to 80. !Many other guinea pigs in the stock colony
developed abscesses in the lymph =lanis, but due to the amount
of routine necessary for a detailed study it was not possible
to utilize all of the available material.

Cut of the 65 original sguinea pizs only nine remained
well, gave negative cultures, and showed no pathological
lesions attributable to streptococcus infectione

Cecause of limited housing conditions, it was necessary
to keep these animals for three months in a basement room of
one of the campus buildingse During the early fall it was
difficult to maintain an even temperature in this room, which
resulted in the room becominj overheated a few times. Ilow-
ever, this condition was promptly corrected, and no further
trouble of that kind devsloped. The high morbidity of the
infection in this group of animals may possibly be due to
the animals' beconin~ overheated a few timese.

Be streptococcus was isolated, in most cases in pure

cultures, from all cases examined. All strains were gram
positive, aerobic, and non capsulated and produced acid on
all culture media used. 1o hydrogen sulphide or other gases
could be detected. Iiitrates wefe reduced to armonia. Three

strains reduced nitrates to nitrites. The size of the cocci



varied consideratly with different strains and on different
culture media, averazing about .7 niicrons. 7The length of
the chains varied from 2 to 30 or more elements, usually
growling sin~ly and in chains of of two to six. Acid was
produced in litmus milk, but there was no coaculation of the
casein nor reducticn of litmus. On nutrient agar, the
growth was visible after 13 to 24 hcurs as minute, round,
smooth, finely granular, semi-translucent, discrete, raised
colonies. They showed a marked tendency to remain discrete
for several days even when sown thicklye. Nutrient broth
remained clear with a fine granular sediment at the bottom
and small flakes adhering to the sides of the tube. On
blood agar, all types produced a wide zone of hemolysis
which was noticeable after six to eighteen hours. Twenty
five strains were tested on the susars according to I'olman's
(39) classification. !annite, raffinose, and inulin were
not fermented, saccharose dénly was fermented by five, lactose

and saccharose by two, and salicin and saccharose by onee.

PATHOGENICITY

Pus containing hemolytic streptococous from the lymph
glands of an infected guinea pig was found to be pathogenié
for mice and rabbits. Two mice injected subcutaneously
developed large, local, subcutaneous, inflarmatory swellings
and died of septicaemia in 72 hours. One rabbit, 1nocu1atéd
subcutaneously, developed a local inflammatory swelling and

died of septiceemia in tvelve days.



ACUTE LY. PIIADZIITIS

The period of iacubation in acute cases varies from one
to ten days. The course is rapid, terminating in death in
from eight to 43 hours after the first noticeahle syriptomnse.
Indeed, in the majority of cases, the animal ray appear well
and be foun:i dead on the followinz day without ~ivins one a
chance to observe clinical synptomse.

"he clinical symptoms of acute lymphadenitis occurring
as a primary condition or devzlonins secondarily in a case
of chronic lymphadcnitis are those of septicacmia. The onset
is sudden. In casesﬁwhich we have had an opportunity to
observe the animal, the zencral symptoms of @an acute fe»hrile
affection such as debility, weakness, and anorexia are nre-
sented. Dather marked loss of weight 1s noticeable even in
animals which have been sick but a short tinz. In case of
respiratory complications there may be a purulent nasal <is-
charge wvhich adheres to the nostrils, usually resniratory
sounds are heard, couchinz and sneezing are cormion, and in
case of pnewonia or pleuritis a marked dyspnea is noticede
There may be conjunctivitis involving either one or both
eyes with reddened mucous membranes and a IMICOUS OT IUCO-
purulent dischar;e which adheres to the hair below the eyese
Upon handling the animal does not make tre usual visorous
efrfort to escape and will of'ten lie limp in the hand. The
temperature as taken per rectum bears no relation to the
condition of tlhe animal or stare of the disease. If fluc-
tuates considerably from day to day, anyvhere from 37° to

40° with an average of 39°. This temperature rance is found



to be the same in normal animals as 1in sick animalse.

Anatomical chanzes = The acute Torms assure tie role

of a septicaemia. I'yperemia and inflammwtory edema vith
numerous streptococci in tle superficial lymph ~lands are
constant symptoms with a slizht increase in thelr size,
vhieh is due mainly to edematous swellinz as there is
usually no hyperplasia of the cells. Thers nay or may not
bz exudation of leucocytose. Parenchymatous orsans manifest
chan ~es usually associated vith septicaemia and pvenia.
Streptococcus bronchopneuonia is the 1most frequent ccneral
manifestation. I'ext in imvortance are fibrinous, sero-
fibrinous, or fibrinopurulent pleuritis and peritonitis.
Other orsans occasionally affected are in order of their
frequency: 1liver, heart, uterus, spleen, smll intestine,
bone marrow, thyroid, end adrenal glandis. The lesions in
these organs are usually focal in character, suggestive of
pyemic origin. OCften in acute cases there is little or no
exudation of blood cells into the affected part. In cases
of septicaemia developinz in an animal with chronic lymph-
adenitis we find.a very active exudation of leucocytese.
Dezenerative changes inclwiinz cloudy swellin~, hydropic
and fatty degeneration are frequently sesn in the liver,

kidneys, and heart muscle.

CHRONIC LY PIADTIITIS

The period of incubation has not been established.
Apparently it varies considerably.

Abscesses may develop in a few weeks and rupture or may

10
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renain visiole to the eye for several monthse.

The only clinical symptom that can be observed in chronie
cases is swelling of the suparficial limph clands. In the
early stages this can be detected by palpation only as firn,
shot-like nodules in the submaxillary, cervical, sublingual,
prescapular, postscapular, and prefemoral recions. Thesse
occur single or multiple and vary in size from two to five
mm. in the early cases up to as much as 40 mu. in those
showing advanced abscessation. 4As the nodules enlarge in
size, an area of softeninz and fluctuation appears over which
the skin becomes adrerent. ZXEventually the abscess ruptures
at this point and discharges a large quantity of thick,
creamy white, homogeneous, finely granular pus which on
stained smear shows large numbers of streptococci and necro-
tic debris. The abscess continues to drain for several days
after which the wound closes and complete healinz takes place.
Another abscess may develop in the same rezion or in other
glands. o cases have been observed in this epizootic in
which an animal has recovered completely from the infection
even after one or several abscesses have ruptured and healede.

Out of 82 cases observed, 65 involved the cervical
zlands, 42 the submaxillary, 14 the prefemoral, 20 the sub-
lingual, 6 the prescapular, 2 the postscapular, arnd 3 the
internal illiac lymph glande.

Anatomical changes - Scattered th roughout the cortex

of the gland and arrising independently of the germinal cen-
ters are foci in which the normal lymphoid cells are entirely
replaced by large mononucleated cells with pale staining

cytoplasm and large reticular nucleli. These cells have a



very marked phagocytic activity for streptococeci which are
often found scattered thirouzhout the central portion of the
lesions. Tor convenience these vill be called macropﬁages.
As the lesions increase in size, they become confluent and
develop areas of necrosis in their centers. it this time
polymorohonuclear leucocytes invade the lesions, the basteria
multiply, and the suppurative process develops rapidly. At
the same time there 1is gréat fibroblastic and vascular endo-
thelial cell hyperplasia at the marzin of the lesion showing
a tendency to incapsulate the developing abscess. Soon the
primary lesion is entirely obliterated and reduced to pus.
The necrotic process attacks the inner layers of the fibrous
tissue capsule, and at the same time more layers of fibrous
tissue are laid down at the periphery. Thus the abscess
increases in size until the overlyinz skin becomes involved.
Due to inadequate circulation no further incapsulation can
take place at this point, and the suppurative process erodes

its way to the surface with subsequent rupture of the abscesse.

TECENICAL ITETIIODS

All living animals were killed by a blow on the head.
Sections from the heart, liver, spieen, kidneys, lungs, lymph
glands, and any other organs or tissues showing evidence of
disease were removed with sterile instruments and smeared
over beef liver agar plates containing 5 % defibrinated
cow's blood. These were incubated for 43 hours at 37° and
then 48 hours at room temperature. In every case a markedly

hemolytic streptococcus was obtained often in pure culture

12



and in a few cases a non-heirolytic dypnlococcus was obtained

from the lunge.

Subsequent inoculations were made on nutrient azar

slants containing 5 % defibrinated cow's blood.

Histolozical technique - The tissues were fixed in

Zenker's fluid, imbedded in paraffin, and stained by the

following method:

1.

2.
e
4.

Se

7.

8e

e
10.

Stain to a deep blue color in Marris's hematozylin and
differentiate until the section shows a pale pink color
in 95 % alcohol containinz about ten drops of HCl to each
90 coe.

Neutralize acidity in weak aqueous NH4OE solutione.

~ash in water.

Stain lishtly in 1 % eosin.

ix 3 ce. of 5 . aqueous solution of xa3503 wvith 6 cc. of
1 % aqueous solution of Zentian violet. Tour onto slides
immediately and allow to stain for tvo minutese.

Pour off excess sfain and cover vith Lujol's solution,
(one third Ue S. P« strenzth) one minute.

Ninse off excess iodine and stains under tap.

Decolorize slizhtly by droppin~ a mixture of one part
ether and three parts acetone on the slide until the
excess of stain begins to coms out of the section. This
should be watched very closely so as not to decolorize
too much; thereby removing the hematoxylin stain. Two or
three seconds time 1is usually long enoughe

7ash 1n water immediatelye.

Dehydrate by dippin; the section four or five times in

95 % and then absolute alcohol.

13
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1l. Clear in xylol.

12. ount in xylol Canada balsame

From 8 to 10 inclusive the slides should »e handled
individually since this is the most critical part of the
staining technique, and these stens must he accomclished
rapidly or a part of tle nuclear stzin will be lost. Cne
should not attempt to remove all of the excess stain by
vashinz in acetone-ether. This is not necessary. The
acetone-ether cuickly dissol&es all of the precipitated gen-
tian violet except that which is contained in Gram positive
bacteria. It is then readily removed by the water, alcohol,
and xylol baths. This method is very simple, and, if direc-
tions are followed, one should be able to obtain very good
histologicai sections with the bacteria well stained in

situse.

EXPORIITNT I

Feeding Zxperiment

Guinea pigs 1C1, 102, and 103, weighing 75C, 620, and
740 grams respectively, were prepared by feeding each 1 cc
of bile to render the mucous rmembranes more permeable. Two
hours later each animal received orally with a medicine
dropper 1 cec. of a 48 hour liver infusion broth culture of
hemolytic streptococcus isolated from a case of lymphadenitise.
Culnea pig 101 was found dead with streptococecus septi-
caemia on the 117th day after exposure. The principal ana-

tomical lesions found were unilaterael bronchopneumonia with

serofibrinous pleuritis. A pure culture of hemolytic strep-
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tococcus was 1solated from the lung, pleural fluid, and cer-
vical lynph slands. A1l other orsans cultured vere necativee.
The long incubation period and the acuteness of the patholo-
gical conditions found, together vith tle total absence of
any long standinz lesions, makes it coubtful that infection
could have been due to iroculation and sussests that it

mizht be due to matural exposuree.

Guinea pis 102 ¢died seventeen darys after exposure with
acute bronchopnewionia, ecute lympiiadenitils, acute myocar-
ditis, end nephrosis. Pure cultures of hemolytic strepto-
coccus vere isolated from tre lunzs, heart, and cervical
lymph clzandse

Guinea pig 103 remained well 208 days and sloved no

clinical evidence of infection at any timee.

Protocols
Guinea pig 101.
Sex - female.
Veilzht - 750 grans.
Eistory - Cn the 117th day after exposure the animal was
found dead.

Autopsy findings:

The general condition is feir. The animal has lost 60 grams
In weight and shows a slicht serous nasal dischargee.

Thoraclc cavity - Contains about 10 cc. of serosanguinous

fluid. The dorsal aspect of the richt lung with the adjacent
perietal pleura and the apical portion of the pericardiua wvith
the adjacent parietal pleura are covered with a heavy layer

of fibrinous exudate. All of the right apical, cardiac, end

about one half of the right diaphra-matic lobes are consoli-
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dated and show a mottling of red and grey hepatization. The
entire left lunz shows variable amounts of edema and conges-
tion. The bronchial mucous membrane is somevhat hyperemice.
The lumina of the bronchi contain a considerable amount of
frothy sanguinous watery fluid. The bronchial lymuph glends
are somevhat enlarged and congested.

Peritoneal cavity - Contains no excess of fluid. The

surfaces are smooth.
Heart - Apparently normale.
Liver - llarked cloudy swellinz and slisht fatty chanzese.
Kidneys - Marked cloudy swellinge.
Uterus - Slightly hyperemice.
Cervical lymph glanmds - Slichtly enlarcede.

All other organs - Apparently normale.

Histolozical examination:

Lungs - There 1is great thickening of the pleura with
fibroblastic proliferation involvins the subpleural lung
tissue to a small extent. The pleural surface is dovered
with a dense layer of fibrinous exudate heavily infiltrated
with polymorphonuclear leucocytes. The subpleural zones are
greatly congested and consolidated with fibrinous exudate in
the alveoli. The bronchial and vascular walls are somewhat
thickened and edematous and contain a small number of leuco-
oytes. The mucous membrane of the bronchi is in most cases
almost completely eroded and contains a few leucocytes and
streptococeci. The alveoli in the lunzg tissue surrounding
the bronchl contain an exudate mainly leucocytic but with
some fibrin. This region also contains dense chains of

streptococci. Tew focl show a hemorrhagic exudate in the



alveoli and in a few places mainly laked blood. Throushout
the lungz variable amounts of edema are founde.

Eronchial lymph glands - Swollen, congested, and edema-
tous.

I'eart - Apparently normal.

nggg - Zxtensive passive congestion and edema vith con-
siderable atrophy of the liver cords espscially noticed in
the central part of the lobe. Cccasionally a focus of necro-
sis 1s founde.

Kidney - The cortex and medulla are conzested and con-
tain a few scattered small intertubular hemorrhages. The
tubular epithelium shows marked cloudy swelling. !'any glo=-
merull present degenerative changes as evidenced by hydropie
appearance of some of the endothelial cells of the capillary
tuft with the presence of erythrocytes in the subcapsular
space of Bowman's capsule. A few glomerull show slight evi-
dence of proliferative chances but not enough to classify as
acute diffuse proliferative glomerulonephritis. There is
also a considerable amount of finely granular pink staining
homogeneous material in the glomerular subeapsular spaces
and tubular lumina.

Cervical lymph glands - lloderately swollen, mocderately

congested, and show diffuse inflammatory edema with some
fibrin, numerous macrophazes, and polymorphonuclear leuco-
cytes in the exudate. There are a few streptococci in the
gland almost completely phagocytosed by the macrophages.
Occasionally a polyrorphonuclear leucocyte is found with
bacteria in its cytoplasm. The capsule and mar~inal sinuses

are very edematouse.
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All other organs - Apparently normale.

Anatomical diagnosis: CStreptococcus septicaemia with bron-

chopneumonia, serofibrinous pleuritis, acute lymphadenitis,

and acute diffuse degenerative glomerulonephritise

Guinea pig 10C2.

Sex - femnle.

Velzght at time of exposure - 620 gramse.

History - On the twelfth day after exposure the aniral showed
a general lassitude and a greatly reduced reflex excitabilitye.
Resplration 100. Died on the seventeemnth daye.

Autopsy findings:

The animal is slizhtly emaciated, loss in Wéight 135 csramse
Pleura - Somevwhat dry and dull in appearancee.
Lunzs - Both apical, one half of right cardiae, and one
third of right diaphragmatic lobes are consolicated, showing
a mottling of red and srey hepatization. The left diaphrag-
matic lobe is fluctuating, edematous, and consested. The cut
surface presents numerous greyish-white translucent glistening
focl around the bronchi. A consi.derable quantity of sero-
sanguinous, frothy fluid oozes from the cut surface vhen the
organ is coupressede.

Bronchial glands - IEnlarged, edematous, and congestede

Bronchi and trachea - Contain a copious amount of turbid

fluid.
Heart - A few smll greyish spots on the myocardium,
Larynx - Shows a marked congestion.

Peritoneal cavity - Contains no excess of fluide. The

surfaces are smnoothe

18
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Liver - llormal in size, greyish brown, showins some con-
gestion end a few petechial hemorrha-es on the surface of the
liver. The interlobular spaces appear swollen, translucent,
glisteninge The cut surface is flat or sli-htly raised and
shovis no hemorrhaces.

Spleen - Apparently normale.

Xidney - Apparenrtly nomal.

Stomach - Clishtly hyperemice

Small intestine - Sli~htly hyperemic.

Uterus - Pregnent, contains two fetuses each 1 1/2 cm.
in length. The placenta and the adjacent uterine wall are
speckled with pin point henorrhages.

Cervical glands - Tinlargzed about 1C0 5 Zdematous and

congestead.

Fistologlcal examination:

Pleura - Infiltrated with leucocytes. It contains a
thin deposit of fibrin on the surfacec.

Lung - Risht apical, right cardiac, and right diaphrag-
matic lobtes show consideralle red hepatization with fibrinous
exudate, edena, a few erythrocytes, ard large tansled chains
of streptococci in the alveoll, and marked congestion of the
capillaries. In areas surroundins tle smll bronchioles the
exudate is made up of leucocytes and macrophages with a
slight thickenins of the alveolar wall. Cther areas nore
remote froxm the bronchl show considerable congestion and
edema, but no increased cellular material of the alveolar
wall.

“ronchi - The epitlielium is sreatly desquamated and

shows some evidence of albuminous degeneration. The lumina



are partly filled vith descuamated cells and a few leucocytess

Rronchial lymph ~lanés - re increased aout 100 7 in

size, very consested, and edermatous. .. fe=ww sizall focl in
vhich numerous macrorhiages are found are seen in the marzinal
sinus. The capsule is conrested and shovs sli~ht evidence
of fibroblastic hrypervlasia.

I'eart - There is cloudy swelling of thie nuscle cells of
the myocardiwn with some edena hetween the muscle bundlese.

Liver - There is well marxed cloudy svelling throughout
with moderate fatty cranzes in the central portion of the
lobules. Tvo small foczl heworrhases 1 '1ie in diamstar are
found near “lisson's capsul-ze

Spleen - Apparently noriale.

fidneys - There 1s marked cloudy svellinz of the con-
voluted tuules with necrosis of occasional tuhular cells.
any of the tubules are dilatesd and filled with a fine ~ranu-
lar material talting a pale eosin stain suggestive of albhumine
The zlomerull are swollen and conzested but show no evidence
of severe dezenerative cianies.

Stomach - Apparently normal.

Small intestins - Apparently normal.

Colon - A mild mucoil degzenerat ion of the iucosae.
Uterus - The fetus is apparently normal. There is con-
siderable hemorrhage involving the fetal and maternal placenta.

Cervical lvmph glands - I7iddle cervical glands are

swollen, somevhat edematous, smd convested. A\ severe in-
flammatory reaction is found involvins a portion of the mar-
ginal sinus and following the septa dovn into the cortical

portions of the gland. Jome necrosis and suppuration with
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an exudate made up chiefly of polymorphonuclear leucocytes
involves the marginal sinus and adjacent lyiph tissue. A
considerable numver of macronhares and a slizht fibroblastie
hyperplasia is found in the zore surroundinz the necrosis.
The lymph sinuses are impacted by thrombdi composed of lypho-
cytes and fibrine. |

Anatonmical diagnosis: Acute progressive bronchopneumonia

with acute lymphadenitis and nephrosise.

IPINTTHT IT

Subcutaneous inoculation

Tw7o guinea piss, 201 and 202, welghing 205 and 400
srams respectively were injected subcutancously over the
ventral wall of the abhdomen with 1 cec. of a physiolozical
1’aCl solution containinz avpproximately 30 5 of pus takxen
from a case of chronic lyvmphadanitise.

Guinea pig 201 developed a local swellinz which dis-
appeared in a short tite. At the end of 40 days an abscess
developed in fromt of the shoulders from “hich a pure culture
of hemolytic streptococcus was isolated. All other orsans
cultured were negati-ee.

Guinea pis 202 died of septicaemia in fourteen dayse.
Pure cultures of hemolytic strentococcus wers 1solated from
the peritoneal cavity, liver, spleen, kidney, adrenal gland,

lung, heart blood, and precrural lymph glandse.

Protocols

Guinea plg 2Cl.

Sex - malee.



elght at time of exposure - 265 graus.

Iistory - Animal was examined daily, anmd a local swelling
was noticed in 24 hours, wvhich continued for seven days. 1o
further clinical synmptoms were noticed for 40 days wien an
abscess was observed in front of the left stoulder. The
animal was kXilled on the 53rd daye

Autopsy findinzs:

An abscess 1 ci. in diameter is found in the subscapular
region and ons .5 crl.e in diameter involvin<y the prescapular
lymph #lande.

Pleura - Apparcently normal.

Lungs - The risht cepkalic and dorsal one half of the
risht cardiac lobes are moderately congested.

Trachea and larynx - Apparently normal.

HJeart - Apparently normal.

Peritoneal cavity - Contains no excess of fluid. The

serous membranes are smoothe.

Liver - Light zreyish brown color, some mottling with
congestion. There is slizht cloudy svellinge

Spleen - Apparently normale

Xidneys - The capsule strips easily, and the cortex has
a dull greyish brown, slirhtly parboiled appearance sugzes-
tive of cloudy swellinge The cut surface of the cortex shows
sorie mottling of hyperemia.

Stomach - Apparently normal.

Small intestine - Apparently normale.

Colon - Apparently nomal.
Testes - Apparently normal.

Cervical glands - Apparently normale.
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All other organs - Apparently normale.

Fistolozical examination:

Pleura - Apparantly normal.

Lungs - There are a few areas of conmestior. COne focus
4 mme. in diameter of at:lectasls and fibrous thickeninz of
the alveolar vwalls.

Bronchial glands - Apparently normal.

Teart - Very extensive hyvdropic dezeneration of the
parenchyma.

Svleen - lioderatsly conzested.

Xidney - There is well marked tubular cloudy swelling
with well marked congestion in the cortex and medulla.

Bladder - Apnarently normal.

Stomach - Apparently normal.

Small intestine - 4Lpparsntly normale.

Colon - Apparently normale.
Testicles - Apparzntly normal.

Cervical lymph glands - Apparently normal.

The abscesses were collapsed after culturins and were not

in zood condition for histolozical studye.

Anatomical diagnosis: Chronic streptococcus lymphadenitis

with abscessation.

Guineca pig 202.

Sex - femalee.

Vieight at time of exposure - 400 grams.

History - The animal developed a firm, hot, painful svelling
at the point of inoculation three days after exposing, which
rapidly becamne necrotic and caused a complete perforation of

the epidermis on the seventh day. The left precrural lymph
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gland was found, by palpation, to be somewhat enlarzed and
firm on the fifth day. This condition persisted until deathe.
After thirteen days the animal refused to move vhen disturbed
and would lie completely relaxed in the hand. It was found
dead the followins morninz, fourteen days after inoculatione

Autopsy findings:

A scab covering a perforating area of necrosis 5 ma. in
diameter 1is found on the skin of the abdomen about 5 mm. to
the left of the median line and about one cme. in front of
the flank.

Pleura - Apparently normale.

Lungs - There are a few scattered focl of conzestion
from 1 to 10 mz. in diameter and alfew petechial hemorrhagzes
on the surface of the lunz just b»eneath the pleurae.

Trachea - Contains some mucus.

Heart - Avparently normal.

Peritoneum - Peritoncal cavity contains ahout 3 cce. of

sli~htly turhid, flocculent sérous fluid. Lost of the loops
of the small intestine are adherent to eaci other, and some

parts are adherent to the liver and spleen by a thick layer

of fibrin.

Liver - Shows some hypostatic congestion. A few
slightly raised translucent, glisteninz vhite areas are found
on the surface. The cut surface is convex, glistening, and
appears somevhat translucente.

Spleen - 5Slightly enlarged.

Kidney - Capsule strips easily, lisht chocolate color.
The cut surface of the cortex is slizhtly raised and has a

somevhat parbolled apvearance sugaestive of cloudy swellinge



Adrenal glands - The l=ft adrenal shows a well marked

congestion and is enlarged about 5C ) in size.
Stomach - Peritoneal surface is somewhat rouzhenede.
Other than this tne organ appears normal.

Small intestine - The peritoneal surface is dull, some-

what hyperemic, and covered 1n patches vith fibrin. The
mucosa appears normal.

Colon - Peritoneal inflamation same as above but much
less fibrin. The mucosa is somewhat swollen, hyperemic, and
covered rith a layer of tenacious mucuse.

Uterus - Thovws a very marked congzestion and edema of the
mucosa.

Cervical lymph zlands - Apnarently normale.

Precrural lymph zlends - The rizcht gland is apparently

normale The left is slizhtly enlarced but normal in con-
sistency.

Fistolorical examination:

Skin - In the region of inoculation the skin presents
an ulcer with necrosis extendinz completely throuzh the
epldermis and derma. The necrotic and inflammatory process
appears to involve the derma more extensively than the
epidermis so as to undermine the latter. Lonzg tangled
chains of gram positive staininz streptococei and numerous
macrophazgzes are found invading the necrotic tissue debris
eand involvin~ the margin of healthy tissue. The macrophares
show a very active phagocytic activity usually containing
countless numbers of bacteria and often so many as to com-
press the nucleus azainst the cell wall.

Pleura - Apparently normal.
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Lungs - There are a few foci of mild conzestion.

Bronchl and trachea - The lumina of the trachea and of

the large bronchi contain a larze quantity of mucus in which
are numerous chains of streptococcl end rany desquamted
eplthelial e¢ells. The mucous menmbrane of the trachea appears
normal but that of the bronchi is partly desquarated and sore-
what thickened by lvunhoid infiltratione.

Teart - There 1s well marked cloudy swellingz and moder-
ate fatty changes in the myocardiume.

Peritoneum - Described v ith the or-ans involved.

Liver - ‘oderate fatty chanses in the tuhular cells.
There are numerous subcapsular foci one half to one mm. in
diameter, of netastatic infection, with degeneration and
necrosis of the liver cells but no hematogenous reaction.
Some phagocytic activity is shown by Xupffer's cells. The
peritoneum 1s covered with a heavy layer of fibrin containing
many tangled chains of gram staining streptococeil and
numerous macrophazes shoving a mariked phasocytic activitye.
There is some tendency toward organization of the exudatee

Spleen - S5lizhtly conzestede The peritoneum presents
the same condition as described with the liver.

Zidney - Sliows a well marked cloudy swelling with some
conzestion in the cortex and medulla. 7The capsule presents
the same condition as the peritoneal covering of the livere.

Adrenal glands - “how an acute inflammnatory process vwith

congestion and edema. Large masses and long tanzled chains
of gram stainins streptococci are found throusghout the cor-
tex and medulla. The cellular exudate is entirely monocytie

and shows a well marked phagocytic activitye.
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Stomach - Apparently normal excent for peritoneal in-
volverent as above descritede.

Small intestine - Scattered tiroushout the srall intes-

tines are foci of infection. ''hese show superficiel necrosis
of the epitheliwn, numerous strentococci in the stroma, and
inflamatory edema of the submucosa. The lumen of tlie intes-
tine near nmany of these foci shovws an abnornally larze number
of streptococcl end rod formse. The Jejunum shows en extensive
mucoid degeneration of the epitheliun in addition to nurerous
focl of infection as described. Ip all cases there is a con-
spicuous absence of concestion of the capillaries of the
stroma of the mucous membrane and submucosa with a marked
dilitation of the lymph.cucts of the latter. An inflammatory
process as descrled abhove involves the serosa tosether with
a very markxed éngorgernnt of the blood vessels.

Colon - The epitheliwn shovws a marted desquaration and
mucold degeneration with edema of the mucosa and subrmucosae
Occasionally a few streptococci are found scattered throuch-
out the submucosae

Uterus - MNoderately congested.

Precrural lyrph glands - The left shows an acute in-

flammatory reaction. The gland is swollen, edematous, and
congested, and contains many streptococei, fibrin, and mono-
cytes, with very little evidence of pharocytic activity on
the part of the leucocytes and macrophagese The marginal
sinuses are.dilated end packed vwith streptococci. The cap-
sule is of normal thicknesse.

Anatomical diagnosis: Streptococcus septicaemia with sero-

fibrinous peritonitis, focel hepatitis, acute focal osteo-
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myelitis, eacute lymphadenitis, acute focal enteritis, and

acute diffuse adrenalitise

P NIENT ITI

Conjunctival Inoculation

Two guinea pi~s, 203 and 2C4, weishinz 345 and 465
grans respectively were inoculated by instilling a drop of
pus suspension in the right comjunctival sac. The pus sus-
pension was of the samne source as used in the subcutareous
inoculation e:xperiment.

Guinea pls 203 developed conJunctivitis in the ri-ht
eve in 72 hours and died of septicaenmia in eizht dayse. A
pure culture of lemolytic streptococcus vwas isolated from
the right eye, the cenkalic amd cervical lymph glands, liver,
spleen, kidney, heart blood, and lunge

Guinea piz 204 developed conjunctivitis after an incu-
bation period of six days. This disappeared after a few
days. The animal remained vell and wes xilled after 36
days. A pure culture of hemolytic streptococcus was isolated
from the right eye, but no growth could be obtained from any
other organ. Unfortunately no tissues could be saved for
section from the conjunctiva as the frontal bones were so

badly crushed that they could not be cut for fixatione.

Protocols
Guinea pig 203.
Sex - male.
Vieight at time of exposure - 345 gramse.

History - Swelling of the conjunctiva with lacrymation was
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detected 72 hours aftsr inoculation. 7Ttis continued until
death. The animal was foundé dead on the eisht: cday. It had
lost 50 grams in weicshte

Autopsy findinzs:

Considerable gurmy exudate adheres to the lids of the eyes
and to the antericr narese.

Conjunctiva - Congested slishtly and presents numerous

greyish white, ¢dull, onaque focl one fourth to onz rm. in
diameter.

Lacrvmal cland - Somevhat enlarged and presents a few

greylish white, dull, opaque foci.

Pleura - Apparently nommale.

Lungs - Occasional petechial subpleural hemorrhases.
There is very moderate con-estion throuchoute

Bronchial glands -Slithtly enlarzede.

Pronchli and trachea - Contain a small amount of floccu-

lent fluide.
I'eart - Apparently noimal.

Peritoneal cavity - Contains no excess of fluid. The

surfaces are smoothe
Liver - Dark reddish chocolate color. Il'ormel size.
The cut surface is slishtly convex. Pin point areas of
hemorrhage are found at the periphery of the lobulese.
Spleen - Apparently nomale.
Kidney - There is some congestion in the cortex.
Stomach - Con@ains about 15 cec. of water and rucuse.

Small intestine - Apparently normal.

Colon - Apparently normale.

Testicles - Apparently normal.



Cervical lymph zlands - loderately congested but show

no appreciable enlargemente.

Histological examination:

Right conjunctiva - The mucous rembrane is completely

eroded. There is a marked thickeniny of the submucosa with
congestion of the cavillaries, enzorgement of the small
vessels,and infiltration with small round cells and macro-
‘phages. The latter show very well marked phagocytic acti-
vity for streptococci. The entire submucosa 1s moderately
heavily invaded with streptococci growing mainly singly but
often forming chains of two to twelve. lumerous small foci
of early necrosis are found in which polymorvhonuclear cells
are plentiful in the exudate. In the marzins of these foci
and scattered throuzhout the submucosa are a few fibroblastse.

Left conjunctiva - Apvarently normal.

Posterior nares - lio evidence of inflammatory reaction

of the muéous membrane but a large cuantity of exudate con-
taining a few streptococcl are found acherinz to the surface.
This probably comes from the facial sinusese.

Pleura - Apparently normal.

Lung - Extensive congestion and numerous patches of red
hepatization with congestion of the alveolar wallse There
is some fibrin, a few erythrocytes, and a few streptococci
in the alveoli. There are some patches showing well marked
edema.

Bronchi - loderate aiount of desquamation of the mucous
membrane. The walls of the smaller bronchi are ecdematous

and slightly inflltrated with small rounc cellse.

Bronchial lymph glands - The mar~inal sinuses are dilated,
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edematous, and show sliszht hyperplasia of the erndothelial
cellse.

Heart - Slisht congestion in the myocardiwn. The blood
shows evidence of leucocytosise.

Liver - Vell marked, extensive consesticn and hydropie
ch.anzes are secne.

Spleen - Apparently normal.

Kidney - Congestion of the capillaries of the cortex
and medulla with tubular cloudy svellirze.

Stomach - Apparently normale.

Small intestine - Apparently normale.

Colon - Apparently normale

Testicles - Considerable pyknosis of the spermatocytes
and desquamation of the spermatids. A few live spermatozoa
are found in the tubules of the epididymise.

Cervical lvmph glands - Swollen, congested, and infil-

trated by inflammatory edema, polymorphonuclear leucocytes,
and finely granular material involvin: most of the =lands.
This ceondition involves a large part of the peripheral
sinuses and to a great exztent the capsule. The mar~inal
sinuses also contain a variable number of prolifereting
endothelial cells. A diffuse infection tith Ztreptococcus
is found throuchout the gland, srowing sin:ly and also
forminz chains of from tvo to twenty. Very little evidence
of phagocytosis can be found.

Anatomical diagnosis: ifcute conjunctivitis with acute

lymphadenitis and early “ronchopneuwrzonia.



Guinea piz 2C4

Zex - female.

veizht at time.of exposure - 465 sranmse.

_istory - Lacrymation with svellins of thie conjunctiva was
noticed after 24 hourse. This gradually subsided after six
dayse The animal at no tine avpeared to be sick. It was
Xilled on the 36th cayve The gain in weiht was 140 grarise
Autopsy findings:

The animal is in good conditione

Conjunctiva - ipparently normal. 10 tissues can be

saved for section as the s'tull is too badly crucshed in
killing; the aniral.

’as2]l nassases - Apparently normale

Pleura - Apvarently normale.

unss - apnarently normale.

:

2ronchi - Some thicitenin~ of the bronchial walls is found.
‘rachea - Apparently normal.
eart - Apparently normale.

Peritonzal cavity - Contains no excess of fluid. The

surfaces are smoothe

Liver - Chocolate browm color. Aipparently normale.

tnleen - Apparzntly nomale.

r

Xidnevs - Apparently normal.

3tomach - Apparently normal.

Small intestine - Appar:ntly normale

Colon - anparently noxmal e
Uterus - Appnarently normal.
Cvaries - Apparsntly normale.

Cervicel lymph ~leonds - apparantly normal.



istolozical examination:

Pleura - Ilormal.

Lungs - There are a few scattered foci surroundinsg the
brorchi shoring marked thickeninz of the alveolar wall due
to fibrosis and, to a lesser extent, endothelial prolifera-

tion with a few ionocytes in the alveoli.

oronchi - l'oderats aount of desquanation of the rucosae.

“The exudate in the lunen is made up chiefly of cesquamated
cells with an occasional leucocyte. 'The bronchial vall is
somevhat thickened by fibrosis. 7This condition extends out
into the lun~ tissue for a distvance of from 5 mi. to 2 me.
as above descrivede.

Rronchial ~lands - Apparently normale.

Heart - The myocardium presents a vell marked cloudy
swelling with some evidence of fatty changese.

Liver - Very hydropic. Come cells have desenerated so
badly that the nuclei have »eccrie shruniene.

Spleen - Apparently normale.

Xidney - There 1s a very extensive well marked tubular
gloudy swellinze.

“tomach - Apparently normale.

Small intestine - Apparcently normale

Colon - Apparently noraale.
Uterus « Apparently normal.

Cervical lyvmph zl-nds - Apparently nommale.
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TXPSRIVTENT IV

Inoculation via nasal passa-es

Two guinea pigs, 2C5 and 206, weizhing 47C and 220 grans
respectively wers exposed by instilling one drop of norml
salt solution pus suspension into the richt nostrile. This
vas accomplished by holdinsg the animal in one rand with the
nostrils in a vertical position and usinc a medicine dropper
to make the instillation.

2oth animals died of septicaemia in eight dayse.

A pure culture of hemolytic streptococcus was obtalned
from the liver, spleen, heart blood, and cervical 1lymph
vlands of hoth pizs. The or~anism was obtained also in

cul ture from the lungs of guinea pi~ 205.

Protocols

Guinea piz 2C5.

Sex - male.

eizht at time of exposure - 470 gramse

Fistory - Ilo clinical symptoms were onserved until the eichth
day when a slicht nasal dischar-e developed and the animal
showed signs of gecneral malaise. The animal died eight days

after exposure. The loss of weizht was twenty gramse.

Autopsy findingzs:

The condition of the animal is good. There is a smll amount
of dryed nasal discharge adherent to the nostrilse.

Pleura - Apparently normale

Lungs - A well marXed patchy conzestion with numerous

scattered petechial hemorrheges is observed. The accessory

lobe is completely atelactatice.



Bronchi and trachea - Filled with a frothy serous exu-

date.
Zronchial lymph glands - Apparently normal.
Feart - Apparently normale.

Peritoneal cavity - Contains no excess of fluid. The

surfaces are smoothe

Liver - iediunm cihocolate brown color. It avpears nor-
mal except for a greyish white dull opaque focus one cme in
diameter on the left lobe of the 1liver.

Spleen - ipparently nomale

Kidney - l'arked conzestione

Stomach - iApparently normale.

Small intestine - Apparently normale.

Colon - Apparently normal.
Testlicle - Apparently normale

Cervical lymnh g£lands - ‘oderately concested, pliable

and firm in consistency, and moderately enlarged averasing

5 me in diametere.

Nasal passazes - Iucous membrane of nasal cavity and

turbinate bones is very conpested, somewiat thickened, and
covered with a thin layer of rucuse.

Facial sinuses - Frontal, palatine, and maxillary show

a well marked congestion of the mucosa and contain a large
amount of thin, white, opaque, granular fluide.

Histolomical ex=mination:

Pleura - Apparently normal.
Lung - "ell marked and extensively congested. Patchy
areas of red hepatization in which the alveoli are loaded

with streptococci, fibrin, and a few erythrocytes are found
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throushout both risht and left lun:s. MNuaserous patcies of
edema are also found scattsred throuiout the lung. The
condition is essentially vhat 1is usually described as aéute
patchy bronchopneumonia vwith variable reco~nizable stages
from conzestion and edema to red hepatizatione.

Broncni and trachea - The bronchii are partly filled

with debris consistin: mainly of desquamated cells. The
bronchial mucous nembranc is almost completely eroded. The
bronchial wall appcars to be thickened and moferately inTil-
trated by mononuclear cells.

Bronchizl lwinh ~lands - Congested and edematous.

-eart - Chows a sli~ht cloudy swellinge

Liver - "‘oderate conmestione. L slitt anount of fatty
deceneration is found in the centrzal portion of the lobules.
There is a necrotic focus one cie. in diameter just beneath
Glisson's capsule. This 1s loaded with streptococci groving
singly and in long chains. ITunerous leucocytes are found
infiltrating the periphery of tie lesion but show no phago-
cytic activity for the bacteria. L zone surroundingz the
lesions contains numerous fibroblasts, macrophaes, and
polymorphonuclear leucocytes, but no evidence of phazocytosis
is recognizable. '‘he surface of the liver at this point con-
tains a larse deposit of fibrin and polymorphonuclear leuco-
cytese.

Spleen - ipparently normal.

Xidney - l'oderate cloudy swellinz of the tubular epl-
theliume. Slizht conzestion of the capillaries of the medulla.

Stomach - Apparently nomale.

Srmll intestine - Apparently normal.
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Colon - Avparently normal.
Testicle - Anparcently normule.

Cervical lywph zlands - "oth middle cervical lymph

glands are enlarged about 7 mm. in diameter due mainly to
hyperplasia of the lymphoid cells. A few focl of early
infecticn, avparently of pyemic origin, are found near tre
periphery of the sland containinz numerous strevtococcie

The 1ly:anhoid cells in these foci are entir=1ly renlaced by
large mononuclear cells vhich have sreat phagocytic pover
for streptococci. &An occasionsl polymornhonuclear leucocyte
showinzg very little pha/pcytic activity for bacteria of this
species is found scattered throughoué these lesiors. At the
peripheral zone of thesz lesions numerous fibroblasts and a
few vascular endothelial cells can be found tryinz to incap-
sulate the developing lesion. The marginal sinuses are
partly filled in some places vwith proliferating endotlelial
cells. The capsule 1s thickened sli~htly by fibroblastic
hyperplasia.

Nasal cavity - A larre quantity of pus is fournd on tie

surface containing many degenerated lsucocytes and a large
number of chains of streptococci. The rmucosa is con‘ested,
edematous, end in rany places shows desquamation of the
superficial epithelial cells. The edema of tle connective
tissue stroma is Qf an inflammatory nature containin- some
fibrin and an occasional leucocytee.

Facial sinuses - Present the sare condition as that

described for the nasal cavitye.

Anatomicel diagnosis: Acute muconurulent rhinitis and

sinusitis with septicaenia.



Guinea pis 2C0.

Sex - male.

Yeight at time of exposure - 220 grams.

iilstory - On the third dgy the enimml develoved a covious
nasal discharre and made sli~ht rattlirs noises from the
throat vien breathinc. after eisht cdays the animal vas
found dead. Thie loss in wel 2t vias ten granse

Autopsy fincings:

The animel is in fair conditione.
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Pleural cavity - Contalns no excess of fluid.

pleural surfaces are smoothe.

Lunss - lloderate consestione

Bronchl - Some of the bronchi shov some thickenin» of
the alveolar walls involvin;: the lunz tissue 1in a narrow
surroundinz zone.

Bfonchial lvmnh ~lands - Apnarently normale.

lieart - Apvarently normale.

Liver - lloderatcly conrestede.
Spleen - Apparently normale
Xidney - Apvarently norrale
Stomach - Apvarently normale.

Small intestine - Apvarently normale.

Colon - Apparently normale.
Testicles - Apparently normale.

Sublaxillary and retrovharyngeal lymph flands - Slishtly

enlarged and consestede.

Nasal passages and facial sinuses - All contein a copious

quantity of thin, white, creamy pus. The micous rembranes are

hyveremic and appear slichtly thickenede.



istolo~ical examination:

Pleura - 4pparently noimale.

Lunzs - lioderate to sli~htly con-ested, witk small foci
of atelectasis. GSeveral small foci of corsolidation
surroundin~ tihe bronchi witn lyuntocytic infiltration of tre
alveolar valls and an exudate in the alvcoli made uv of leuco-
cytes and lymphocytes. I'o evicence of streptococci can be
found in the sectiomnse.

“ronchl - A rather marked desquamtion of the epithelium
of the bronchi is dominant tarouzshout the lunz in some places
completely plussins the lumen. A lymphoid infiltration
involves tlLe wall of the small bronchi, peribronchial tissues,
and in some places the surroundinz luns tissues to a variable
extent.

Bronchial lymprh ¢lends - Apparently normale.

I'eart - Apparently normal.

_legg - Very hydropic and moderately conmested.

Spleen - Apparently normal.

Kidney - Vell marked tubular cloudy swellinz and a
moderate conzestion in tlhie cortex and medulla. The subcan-
sular cspaces and tubules contain numerous shadow cells which
are possibly descuamated and de—enerated cells from the
glomerular epitheliumn.

Stomach - Apparently normal.

Small intestines - Apparently normale.

Colon - Apparently normal.
Testicles - Apparently normal.

Submaxillary and retronharynseal lymnh gl ends - The

glands are swollen, conzested, and edematous. There are a
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few scattered foci of infection, sone of them involving the
marginal sinuses and others located in the deeper structures
of the glands. The cellular content of these foci is mrade
up mainly of polymorphonuclear leucocytes showing a marked
phagocytic activity for streptococci end a few mononuclear
cells showing very active phagocytosis. The marginal zones
of these focl contain numerous proliferatinm fibroblastse.
There is a slight dilatation of the marzsinal siruses and a
slight proliferation of the endothelial lining. The cap-
sules are thickened moderately by edema, infiltration with
lymphocytes, and proliferation of fibroblasts.

"asal passaces - The surface of the rucous membrane is

covered with a large amount of exucate made up mainly of
polymorvhonuclear leucocytes and numerous streptococci
growing sinzly and in short chains of from two to six. There
is 8lizht desquamation of the superficial epithelial cells

of the mucosa vith some edema and confgestion in the connec-
tive tissue stroma.

Anatomical diamnosis: Acute rhinitis with acute lymphaden-

itise.

Skin Inoculation
Two guinea pizs, 207 and 208, were prepared by clipping
the hair over a small region on the left lateral wall of the
abdomen and scraping the skin with the blade of a scalpel
over an area about 5 cme in diameter until it apveared

slishtly hemorrhagic. ilext a drop of the pus susvension of
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of the same source as used in tha other experiments was
lightly rmassaged into tke denuded area.

Guinea pig 207 died of streptococcic septicaemia in
elzht dayse A pure culture of hemolytic streptococcus was
recovered from peritoneel fluid, liver, spleen, kidney,
uterus, pleural fluid, heart blood, lun-s, cervical lymph
glands, and tiiz subcutaneous tissues at the point of inocu-
lation.

fuinea piz 2C8 vas xilled by & »low after ©3 Cavse A
pure culture of hemolytic streptococcus was isolated from .
abscesses In tlLe precrural and cervicel resions. !'o cultures
could be obtained from ary other or-ane.

Another guinea pig, 3Cl, veishing 310 :rrams was pre-
parcd as above end inoculated vith a freshly isolated eizhteen
hour nutrient asar culture of hermolytic streptococcus taken
from guinea piz 2C7. 4 drop of rhysiolorical MNaCl suspension
of this culture vas massased into the abraded area of skin.
The animal showed no clinical symptoms of acute ly=phcdenitis
and was killed after 43 dayse abscesses from vhich pure cul-
tures of hemolytic streptococcus vere isolated werse found
involving the precrural, cervical, and subraxillary lymph
glands. Cultures from all other organs were nezative. The
results of this exveriment micht suz~est that the Trasistance
of the individual animal has a greater influence on the
course of the streptococcic infection than either the viru-
lence of the organism or aze of the animal. Tuinea pig 2C7
died of a fulmiratin- type of infection while streptococci
from this case produced chrronic lymrhadenitis when subse-

quently inoculated in a similar manrer into another animal
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of about the same arce and the sams sex.

Protocols

Tuinea pig 207.

Sex - Temale.

neight at time of exposure - 24C gramse.

“istory - :fter five days a circumscribed, firm, hot, pain-
ful svellin: developed at tiie point of inoculation. This
rapidly became necrotic and a scab devzloped over the sur-

face vhich remained until deati:e The inflamratory swelling

spread out peripherally involvin- mamnmary clands and the

.

left precrural lymph gland, vhich became enlar~ed and hardce.
The animel was found dead eisht days aftsr exposure.

sutopey fincdirers:

The hair coat is dull ant rouh. The loss in veizht is 65
sramse .. necrotic arca, 5 e in dicmeter, covered vith a
thick scab is found on the siin over thre abhdominal wall 5
e to the left of thc median line and 1 c¢me. in front of
the pubis.

Pleura - ‘the thoraq;c cavity contzins about 5 cc. of
serosan:uinous fluid containinz a brick dust-like sedimente.
The pleural surfaces are dull and rou~h, but no sreat amount
of fibrin deposit can be founde.

Luncs - The right apical, about three fourths of the
rizht cardiac, and a siall area on the ventral forder of the
riziht diaphrazmatic, and all of the left epical lobes are
consolidated and show a variation in color from a dark red

to a dull zreye. These areas cut vith increased resistance

and have a dull nocdular cut surface fron which no creamy

fluié can be expressed. “xtensive conzestion and some edea
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are found in re=ions nct siovirn; cornsolideticne “he luns is
arout 25 ' air containin;e

“ronchi - (n section the walls anp:ar sonevhat thicke-
ened. "he lumen contains a s all quantitv of serosan—uinous
frothy fluid.

“ronchial lyvmnh lnds - Tnlarzsd an’ somev.at edematcuse

Teart - . siall aiount of serosan-—-uincus fluid is found
in the pericardial sac. “hz enica»iium zhows a few vatect icl
henor:hiazes on tie auriéular yalls andé around th=2 hasze of the

pulmonary arterics and aorta.

Peritoneal cavity - Contains amout 1C cc. of scrosan-

hgigtgiedom T

Fel

suinous brovnisin fluid containing a larz2 quanstity of fine
bricik cust sedimente

Liver - Zark red in color. It is about norwal in size.
There ars about twelve wi.ite translucent ~listznin; arzsas and
a few cull opaque zreyish vhite arcas fron 1 to 3 mnz. in
diameter on the surface of the liver just beneath CGlisson's
carsule and extendinz to a depth of about 1 mi. in the liver
tissue. Lhe cut surface 1s comvex and bleeds slihtlv. A
few dull onmaque greyish wiite foci averasin~ a»ut 1 mme. in
diamset=r are found scattzrcd fhronghout'the orTane

Spl=2en - Zlithtly con—ested.

{idneys - Capsule stripns zasily leaving a smcoth ~lis-

tenin~ surfzce of a cliocolate broin color. The cut surface

Ul

is convex and shows sli~ht con-estion in the capillarizs of
the medulla.

Ztomach - Appar=atly norml.

®
"

Sriall intestirve - Apparantly norac cent for 1 zoderate

P

con—estion of the ssrous coat.

.
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Colon - Apparently normal,
Uterus - Apparently nomale

Precrural lymph glmds - The ri~ht gland is apparently

normal. The left is slishtly enlarged and firm in consis-
tencye.

Histological examination:

Pleura - larkedly thickened and covered vwith a thin
layer of fibrin, rich in mononuclear cells and containing a
few chains of streptococcie

Lunzs - About three fourtis of the right cardiac and a
small area on the ventral border of the risht dianhragmatic
lobes are completely consolidated. TFibrin, a few erythro-
cytes, desquanated epithelial cells, and lonz tanzled chains
of streptococci are found in the alveoli. This condition is
assocliated with a general pulmonary hyperemia accompanied by
edema. The edema is confined to those areas in vhich there
1s congestion but no hepatization. The edematous material
is finely gr:zmular, acidopihilic, and almost hyaline in
character. GZcatlered throurhout thie consolidated resions
are patclhy areas one fourth to one hralf mn. in diame ter,
surroundins the terminal bronchiolss ard smaller bronciiie
The exudate is chiefly leucocytic in character with a few
desquamated epithelial c=21l1ls and macrophases. luznerous
streptococci are found in these areas, a few of which are
phagocytosed by the leucocytes and macronrhasese

Bronchi - The bronchi are the seat of an acute catarrhal
inflammation with a distinctly purulent exudate in the
lumen. There is a well marked and extensive desquamation of

the epitheliuu of the bronchi and bronchioles with exudation
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of polymorphonuclear lzucocytes into the wallse !'any strev-
tococcl are present in the exudate, and occasionally a few
may be found in the b»ronchial walls.

Sronchial lyvmph #lmmds - Very hypsremic and edematouse

Several foci of liquefaction necrosis averaging 250 ue. in
diameter involve the cerminal centers. There is no cellular
exudation involved in these foci, but the lymnlhocvytes and
endothelial cells are apparcntly very actives

_eart - Cccasicnrally a small hemorrhaze of about 1 mm.
in diameter involves the connective tissue stroma of the
auricular epicardiume. The epicardiumn is very hyperemic and
shovs a rather marked tilickemin~ dus to edena. The nmyocar-
dium shows distinct dezenerative changes evidenced by cloudy
swvellinz and fatty dereneration of the muscle cellse

Liver - ‘‘oderately con:ested and presents a sli-ht
fatty degencration in the central portion of the lobulese.
Cne focus of early necrocsis 1 rrie in diameter is found con-
taininzg numerous streptococci zrowinz singly and in chains
of two to twelve. There is a slisht exudation of polyuor-
phonuclear leucocytes and a few macrophases at the nargin
of this lesion. liot riuch pharocytosis of bactéria is seen
ny either ol these cells. (lisson's capsule is swollen
slightly and covered with a thin layer of fibrin containing
numerous erythrocytes.

Spleen - The organ.is engorged with blood and edematouse.
Trhe architecture is very indistinct due to a vide spvread and
scattered necrosis of the lymphoid cells. Ilurmzrous bacteria
are found scattered throu-hout the spleen pulp and in the

lymph sinusese. The capsule is thickened sliitly. Ilumerous



large masses of streptococcl are found on its surface. Io
vhere tl'rousliout tke vwvhole orcan is there any evidence of
leucoc;tes exudation.

fLidney - rresents a vell raried tubular cloudy svielling
with necrosis of tke epitheliw:. There is a finely granular,
acldopnilic, alurinous material in tle tubulec, elso in the
subcapsular sraces or the ~lomeruli. [lLe capillaries of the
medulla and cortex are roderatzsly conested. ‘The slomerular
loops are encor:ed vith blood. Yany of the ~lorneruli show
si.ow degernerative chanes with escane of erythirocytes into
the subccpsular snacese

Stomach - Apparently norral except for a moderate con-
gestion and thickening of the serosa .ith nunerous erytiro-

cytes and lar:;e masses of vacteria on the surface.

Small intestine - Apparently normale. The serosa shorvs

the same condition as that of tle stomache.

Colon - Apparently normale. The serosa shows the same
condition as that of the stomac! .

Uterus - apparently normal. <Cerosa greatl; thickened,
edematous and consasted. Iulierous strentococcl are found
on tke surface tozether vith a few erythrocytes and a smmall
amount of fibrin.

Sgin at region of inoculation - Fresents an area of

necrosis in vhich large mmasses of strentococcli are founde.
The lesion involves the stratum lucidun, stratum sermina-
tivum, of the epidermis and the vars papillarils and pars
reticularlis of the derma. ihe subcutaneous tissues are
creatly thickened due to enzorseoment of the tlood vessels,

edeia, and numerous variable sized Lemorrhazes. Dense
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masses and tangled chains of streoptococcil are found scattered
throuwzhout the subcutansous tissues in rany places so nwier-
ous as to obscure the otiier structures. The veins and arteries
siiow enormous thicliening of their walls due to acute irflamma-
tory processes. Ilany of tlie veins present thrombi on their
internal layers. Iio where throuziout the entire inflamed

area 1s there any evicence of leucocytic or monocytic exucda-
tion.

Precrural lyrmoh olends - Left gland is apparently normale.

The richt zland is increased to aut 1 cme. in lensth by 5
mi. in widthe It 1is very edemic and heavily loaded fith
streptococel throuchout. The structure is so indistinct as
to be unreco~nizable due to the great pressure of tie fluid
contained causing a spreadinz arart of the cellular struc-
tures. There is no evidence of leucocytic exudaticn in any
part of the gland.

Cervical lyvmoh ~lends - Present the same condition as

the precruralse.

Anatomical diagrnosis: Ctreptococcus septicaemia.

Guinea pig 20C8.

Sex - male.

Velght at time of exposure - 245 gramse

Ilistory - Seven days after exposure a slisht thickening of
the skin with a superficial area of necrosis 5 mui. in dia-
me ter was found at the point of iroculation. This was
entirely healed after fourteen days, and at that time the
left precrural lymph glend became palpable as a hard shot-

like body about the size of a small pca. This slovly



developed into an abscess vhich became .5 cme. in size at the
time the animal was killed. On the 28th day the middle cer-
vical 1lymph glondés became slishtly enlarcsed and more firm
tian normal. They gradually increased in size until they
became 1 cm. in diameter. The aniral was xilled on the 55rd
day following exposure.

Autopsy findinecs:

The animal is in fair condition. It has caired 175 grams
since exposure. The Liair cozt 1s smooth. There is a group
of circumscribed swellin~s in the cervical re-ion and one
in front of the rizht shoulder joirte.

Pleura - There is no excess of fluid in the pleural
cavity. The surfaces are smoothe

Iun~rs - A few very small irresular areas of bongestion
are found. The cut surface is regular except for a few
raised thickened areas surroundins; the bronchi that cut with
increased resistance.

Bronchi - The lumen contains a srall amount of purulent
fluide The walls are thickcened and stand out as raised
branching areas on cut surfacee.

Bronchial lymnh glands - Appear slisghtly enlarged and

edematous.
I'eart - Apparently normale.

Peritcneal cavity - Contains no excess of fluid. The

surfaces are smoothe
Liver - It is light greyish brown colore
Spleen - Apparently normal.
Kidneys - The capsule is tense ani strips with ease

leaving a smooth surface of a lizht greyish bro'n color.
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The organ cuts without increased resistance ani bleeds

slizhtly. Tke cut surface is raised slishtly and shows a

fairly well marked hyperemia in the cortex and medullae.
Stomach - Apparently normal.

Small intestine - Apparently normale.

Colon - Apparently normale.
Testicles - ALvparently normale.

Precrural lymph lends - The left zland is .5 cme. in

size, firm in consistency, and cuts with increased resistancee.

Cervical and cevnhalic l:moh slands - Roth middle cervical

and submaxillary lymph clends averace 1 cne. in diameter and
are converted into abscesses vith a thick dense fibrous wall
which cuts with increased resistance allowing a thick sranu-
lar greyish white pus to ocoze oute.

Histolozical exaniration:

Pleura - Apparently norrml.

Lungs - There are no lesions that are attributed to
streptococcus infectione

Bronchi - There is a mild catarrtal degeneration vith
some desquamation of epithelium in some bronchi. The alveoll
contain some granular dezris and a few desquamated cellse.

T"ronchial £lands - Anparently norrale.

I'eart - Apvarently normale.

Liver - Zhows a well marked and extensive hydropic
dezgeneration of the liver cordse.

Spleen - A hyalin necrosis involves a part of the veril-
phery of the llalpishian corpusclss.

Kidney - Very marked cloudy swellinz of the tubules

with some fine granular albuninous material in their luninae.
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There is a moderate hypersriia of the cavillarizs in the cor-
tex and medulla.
Stomach - Apparently normnale.

- Small intestine - Lsovarently normale.

Colon - Apparently noriiale.

Precrurel l:mmi ~land - The left gland presents an

advanced clronic inflam:-atory condition. The capsule is
thickened about ten times by fibroblastic hyperrlasia wvhich
envelops the nmarzinal sinuses completely obliterating tiheme.
There is a well marked increase in connective tissue frare-
work throushout the gland with numerous endothelial cells
and macrophages completely revlacing ti:e lymphoid cells.
Ilumerous foci of infection containin; many strentococci and
and a collection of lesucocytes are found throu~lout tie
cortical portion of the glande "These show a tendency to
necrosis in thelr centers. Those in the nore ccntral por-
tion of the gland are entirely necrotic and converse to form
a suppurating mass about two rri. in dianeter.

Cervical and swbmaxillarvy lviiph ~lands - “how a condi-

tion similar to that of the precrural gland described above
only apparcntly more renid in abscess formaticne The capsule
is thickened about fifteem tires, completely obliterating

the marginal sinuses. cJust bencath the capsule are a number
of individual abscesses, completely incapsulated, measuring
from o5 mme to 1 rme. in diameter. Towards fhe center of the
sland these converze to forn larce abscesses averaging about
5 mii. in diameter.

Anatomical diasnosis: Clhronic streptococcus lymphadenitise
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Guinea pig 3Cl.

Sex - female.

Weight at time of exposure - 310 grams.

History - A slitht thickenins of tle skin was noticed 48
hours after inoculation. This healed promptly, and no other
clinical symptoms could be observed until the fifteenth day
when a slight enlargerment became palpable in the left pre-
crural and submaxillary lymph clands. These gradually in-
creased in size and avera~ed ahout 1 cm. in diameter at the
time the animal was killed 43 days after inoculaticne.

Autopsy findinss:

Condition good. i group of circumscribed swellinss like
marbles are found in the cervical and submaxillary recions
and in the left flanic.

Pleura - The cavity contains no excess of fluide. The
surfaces are smoothe.

Lungs - A few small slihtly conested areas are found.
The anterior borders of both diaphiragmatic, all of the left
cephalic, and about one half of the risht cardiac lobes show
partial atelectasis. The accessary lobe is completely
atelectatic .

Bronchi and trachea - Aoparently normale.

Bronclrial glands - Apparently normale.

Heart - Apparently normal.

Abdominal cavity - Contains no excess of fluide The

surfaces are smoothe
Liver - l'edium chocolate brown in color. Apparently
normal .

8pleen - Apparently nomal.
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alidneys - e cut murface is raised slishtly, dvull, »nale,
pinkisih red color, suggestive of cloudy svellins.

ctomach <« spparently normiale.

‘rall intestire - Lpparently nomal.

Colon - .prarcrtly norrmale.

Uteius - "izlt horn is 2 m-. in dicrieter and non preqn-
nante ke left iorn is O 11.e in diwme ter and aprarently in
a stats of carly pre nancye.

Cvaries - Tresert no unusual corditicne

Precrural lvmmh slanéds - “he risht glend is apparently

normal. Thz left gland is & mie in diameter, presents a
thick toush cspsulzs which cuts with incresased resistance
alloviny a small cuantity of tiaick ~ranular greyish vhite
pus O escine.

27iddle cervicel 1lmh zlands - Averase 12 cme in diaw

meter and arz avuscessed tihie sane as thhe precruralse

Cubnmaxillary and sunhli=z-uzl lands - Averaze 9 mnie in

diameter and are all absccssels

Tistolo~ical exanination:

Tleura - &iparently normale.

Lunzs - apoparently normal excopt for a few small areas
of consolidetion fro:r «1 to «5 r2le in diametsr located around
the bronchiocles and lar-—er bronchi. Tiese are characterized
as a low grade inflamnmatory process, apparently of long
standiny, with marXksd thickenin~z of tnne alveolar walls due

to fibroblastic and endoi:elial nroliferation. 7The exudate
in the alveoli is scanty in amount awd made up of macrophases

with a few eosinophiles and occasionally a few polynorplio-

nuclear leucoéytese.
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Bronchi - Show a mild catarrhal inflammation vith some
desquamation of the epitheliim and a 1little leucocytic exuda-
tion. The bronchial walls are thickened sli-htlye.

Bronchial lvmnh ~7lands - :inparently normale.

Heart - Apparently nommale.

Liver - lioderate cloudy swellins of the epithelium.
Spleen - Apparently noiral.

Kidney - “ell marxed tubular cloudy svelling.
Stomach - Apparently nomale.

Small intestine - Apparently normal.

Colon - Apparently normale.

Uterus - The left horn is prezmnt. (Fetus is not
found in section.) The fetal rerbranes and all coats of
the uterine vall are epparently norral. Tle miCcous meTie
brane is 1.5 mm. thick. The mucous membrane of the ri<ht
horn is .4 ma. thick and shiows no evidence of injury;

Lymnph =zlands - They are described collectively as all

the rlands recorded above in the autopsy protoccl show the
éame conditions They are entirely comverted into abscesses
and bear no resemblance to lyrph glands. The capsules are
greatly thickened, one of them 1/4 mi. thicke. The subcap-
sular areas show considerable fibroblastic hyperplasia,
numerous endothelial cells, leucocytes, and streptococcie

Towards the center the mass becailes necrotice.

Anatomical diaznosis: Chronic suppurative streptococcus

lymphadenitis.

DISCUSSION

Both acute lymphadenitis with septicaemia and the
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chronic form with abscessation of the lymph slands were seen
in this guinea piz epizootic. Cut of 82 infected guinea
plgs examined, 28 died of acute lymphadenitis with septi-
cacmia. These animls wers apoarently norml until a few
hours before death. >Zost of them were found dead vithout
any clinical svmptoms beinz noticed. Upon histolorical
examination no evidence of ctronic diseass process attribu-
table to streptococcus could be founie Thers was also a
great tendency for chronic cases suddenly to become acute,
resultinz in septicaemia and death of the animal. Fifty two
guinea pizs were examined which developed chroniec lymphaden-
itis. Eizhteen of these animals died of sevpticacmiae.

e mostlfrequent point of localization was in the cer-
vical lymph glands. Sixty five guinea pigs showed involve-
ment of these glands. I'ext in frequency are the submaxillary
glands with 42 animals involved. Cthers are as follows:
prefemoral in fourtsen animals, sublingual in twenty, pre-
scapular in six, posterior scapular abscesses in two, the
internal 1llisc in three, and the spleen in one case.

Among the septicaeniic cases braichonneunonia was the
most frequent complication. ZIZorty four cases of rnecurmonia
were found, and Lemolytic streptococci werc found in each.
Twenty seven cases vwere complicated with streptococcus
pleuritis, nine with focal infection in the liver, eicht with
focal infection in the heart, seven with strentococcus peri-
tonitis, and four each with focal infection involving the
spleen, intestine, and uteruse.

Due to tie insiduous nature of the disease at the onset

and the apvarent contagiousness, togzther with a lack of



efficient diarnostic methods, thz control of this infection,
once it has “ecoue estahlisahed in a Tlock of rfuinea pi~s, is
Jifficult. ‘iscased pits can be readily located by valnation
of the suparficizal lymph zlanis +when the disease has bhecomne
far enou-h advanced to produce an avnreciable incrcasc in the
size of thesz orzens. Ilowever, this m2thiod alone docs not
serve to locate the cases at the Yesinning of infection.
Indeed, some of the cases of acute lyiphsdenitis with septi-
caemia shoved no enlarzement of the lyxph lands palpable
throush the siin even thouzh they showed, upon histological
examination, sone svellins with inflarmmwntory edema and vere
teeming vith streptococcie.

V1ith these facts in mind then, it would appear that
either a nmore efficient method of dia~nosis is n=cessary,
some metiod of imrmnization, or a more effective method of
sanitatione I am not in a position to offer any sui~estions
for i:proving the diasnosis or for imunization. Ferhert
and leyer (15) were unable to procduce local immnization in
~suinea pizs azainst strentococcus infectlion by rneans of a
Besredka filtrate. <Cingle or :multiple doses of hreat killed
faccines 7ave no protection azainst subsequent inoculations,
and no local non specific resistance could be induced by
injectin~ sterile broth or salt solution intradermallye.

Vihere one is able to rmintain a small colony of suinea
pizgs, it would appear that the spread of infection could be
best prevented by separating the animals into individual
cages, thereby eliminating the possibility of a carrier
coming in contact with unaffected animals and using ovrecau-

tions in handling the fesd, feed dishes, and litter of these
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SULTARY
l. Clinical, bacterioloﬁical, and patiiolorical asnacts of a

(6]
L]

gulnea piz epizootic are described.

Be type of herwlytic strcntococcus is founi to be the
etioloiical factor, affccting vprincinally the peripheral
lymph flandse

Zoth acute sevticaemic forms and chronic forms with
abscesses in the lymph zlamds are found in spontancous
and artificially infected ~uinea pi-~s.

Cases of chronic lymmhadenitis freouently terminate in
septicacmniae.

The gland lesions in acute lymphadenitis ccinsist of in-
flamma tory edema vith numerous streptococci with or
without leucocytic exudatione.

The zland lesions in chronic lymphadenitis bewin as focal
lesions containins nwizrous macrorhazes, uswlly a few
streptococel, and occasionally a few leucocytes and
develon into abscesses throushr central necrosis and peri-
pheral extension of the lesion.

Pyemic focal streptococcus lesions occur in liver, heart,
uterus, spleen, small intestine, bone marrow, thiroid
glands, and adrcnal slarncse.

4 sinple method of demonstratin~ cram positive bacteria
in tissue sections, vhich at the same tinz produccs sec-
tions stained excellently for histolo~ical study, is

described.



A methol of eradication is recomiendied concsisting of main-
tainin~ a small colony of ~uinza v»i's and isolavin: ezch

animal in an individwl ca~e.
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36 ++ -
37 ! 4o +++ ! .
38 ot ! =5 )
39 +4+ +++
40 4 +++
41 + - +4+
42 & +
43 *h
L et
45 s +++ +++
48 + ++
49 ++
48 +++
49 + +4+ +++
50 +++ o
5118 +++ 3 +++
52 4 R ke
93 Eht + 4+
54 ++ +++
o6 o+
S%7 +++ ++ L +4 o+
58 +++ ++ +++
60 +
61 ++ ++ +
62 +++
66 At -
67 +et ot
68 ++
69 4+ ++
70 ++ + + ok v
o i + +
72 ++
73 ++ i * 4+ +4+
74 +o
75 ++ +++
.
76 o+ +
77 +4+
78 +++ ++ ++ ok
79 +4+ +++ ++
80 +4+ ++ +
101 +
102 +
201 +++ +++ X
202 3
203 +
205 +
206 + a
207 -+ + +
208 ++ -+ ot g
301 4+ +4+ -~ 8+
Key: ZEarly focal lesions +
Acute lymphadenitis s
Chronic lymphadenitis 4+

with abscessatione
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DISCHIPTION OF PLATIS

Plate I
Fig. 1. Guinea pis 24, showinz enlar-ed cervical lymph

gland.

Plate II

[£5]
[ o

(]
L]
0
L]

Cection from surmaxillary l:7:ph ~land of suinea

pis 72

a. Tarly focus of infection containin~ numsrous
macrorvharzes, few fibrecblasts, and an occasional
polymorphonuclear lsucocvte. 4 few scattere
strentococci can be seen in this lesion at

hi~her ma~nification.
be "arsinal sinuse faznification approx. 200X
Fige 3¢ 3ronchial lymph -“land frow -uinca ois 207.
ae. I'ocus of lisuefaction necrosis siowinz no evi-

dence ot cellular reactione.

De ."arsinal sinuse

ce Sepltuwne.

I"agnification awnroxz. 2C0x.

Plate ITI
Fize 4. Lymoh £land from suinea pi~ 7, shgtinﬁ edemra,
deseneration of the l:mpLocytes, and clunns of
streptococei in te lyrml sirusss (a).
anification anrroxz. 2CCxe.
iz 5« L-mph r~land from ~uinea vpig 207. ‘cute lymnh-

adenitlis shouing edera anrd ciains ol strentococcle

fagnificatvion approx. 40CXe.



Figo

Fize

Be

7

Plate IV
Lymph ¢land from suinea pis 67. [ treptococeci in
the mar~sinel sinus, shovin=z nharocytosis by macro-
phages. I’agnification annrox. 40Cx. ’
Lymvh gland from suinea »niz 39 shoving early
abscessation at (a) with ~reat thickenin~ of the
capsule. The creat thiickenin~ of tre cepsule is

indicated by the listance betwecn the two arrowse.

lagnification approx. 2CCxe.

Plate ¥V
Lymph zland from same uinea pig as fiswre 7,
shoninz an advanced abscess at (a) just »nrior to
rupturinge. ‘he almost complete erosion of the cap-
sule at (b). Comvare with the thicknecss of capsule
in the earlier a®»scess shown in figure 7.
Ce Plood vessecle
de Areolar tissuse.
llagnification anvrox. 200x.
Zection from lunz of ~uinea piz 74 showin-~ early
acute bronclhiopnewsonia with fibrinous exudate and
leucocytes in thie alveoli.
a. Sronchus sho.in - sli-ht desquamation of epi-
thelium and peribronchiial round cell infiltra-
tione.

~

fagnification approxz. 2CCxe.
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Plate VI

I'iz. 10. Lun~ from zuineca »ni~ 69 shoving acute bhroncho-

pnswoniae.

a. Jazzital ssction of a bronclhuse

be “ronchial ecxudates made up of desquamated eni-
helial c21ls and polyornhonucl=ar lzucocvtese

The bronchrial epitheliun svors marited desguamation
at (c)e.

de Cli~ht himeremia of the alveolar canillaries
vith sliht swellins of the alveolar evniticliune.
The exudate in the alvcoli is ade up of lsuco-
cytes, macropiazes, and desquamated epithelial
ccllse <Streptococci are visible in these alveolil
at hisher ma-mificatione.

8e Area in which there is considerable leucocytic
exudate distending the alveoli and compressing
their walls.

Vamnification annrox. 2CCxe.

Lunz froa fuinza piz 27 showin~ bronciopneuronia e

a. 3ronchus stowvin~ desquamation of epithelium with
exudate in the luwmen made up chiiefly of desqua-
mated cclls and mucuse.

be I'arited svelling of the enitielial linins of the
alveoli with an exudate made up of lcucocytes,
macroptages, and desquamated epitiiclial cells.
A few alveoll in this re~ion show atczlectasise.

asnification approx. 20Cx.



PY

Tize 13

Fize 14.

Fig o 1D

Plate VII

Luns fron —uinea vig 43.

a. A focus of early necrosise. .he alveoli sur-
roundin; this focus shor pnewwonia and contain
leucocytes, desquamatsd epitiielial cells and
edema.

llasnification evnrox. 2CCxe.

Lun~ fron ~uinea pvi~ 44. Tneuwonia wit a fistu-

lous tract openin~ on the pleural surface.

J'aznification a»prox. 20Cx.

Plate VIIT

®
A

Liver from uinsza piz 2C2e Iocus of necrosis with
no evidence of cellular recaction. Iwerous pyxnotic
liver cells are seen throushout the central part of
the lesion. The arrow points to a group of strepto-
cocci barely visible at this ma:nificatione.
a. Liver cells showinz fatty degeneratione.
llagnification approx. 2C0xe.
Came lesion as fisure 14 mamified approx. 400x.
ae. 3treptococecil zrowins sin~ly and in chains of
two to six elements, some phagocrtosed by
Xupffer cells.

be at globules in liver cellse.

Plate IX
Liver frox zuinca pins 202 TIocus of infection
shovingz chains of streptococci.

l'aznification aporox. 4C0xe.



Fig. 17. Spleen from guinea pig 33. Acute spleenitis showing
edema and phagocytosis of streptococci by spleeno-
cytese

Nagnification approx. 400x.

Plate X
Fig. 18, Mammary gland from virgin guinea pig 207, showing
acute interstitial mastitis. The alveoli are dis-
tended with mucoid material. The interlobular
tissues are very edematous. The lower half of the
picture shows early necrosis. T¥With higher magnifi-
cation numerous streptococci can be found in this
region.
Magnification approx. 200x.
Fig. 19. Uterus from guinea pig 45. Pyemic focus in the
muscular coat.
a. Polymorphonuclear leucocytese.
be. Macrophages.

Magnification approx. 200x.
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Plate VI

Fn’g. I,
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Plate VII
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