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SYNOPSIS. 

Practical bearing of the disease upon the live stock in
terests of Minnesota. Conclusion, a serious problem. 

Cause, a rod-shaped germ very closely resembling and 
possibly identical with the swine plague bacillus. Method 
of dissemination and infection unknown. 

The disease may appear suddenly and cases develop 
rapidly, or the cases maybe chonic and develop slowly, there 
being several widely differing types of the disease. 

Ante-mortem symptoms are frequently unsatisfactory in 
the acute cases, because of the very limited period of sickncs:
before death. Chronic cases on the other hand give much 
more satisfactory opportunities for stndying symptoms. 

Symptoms discussed. Disease easily recognized as a rn le 
on examination post-mortem. 

It bas been less than three years since the first case in 
Minnesota was recognized by Dr. Wilson. During the fol
lowing two years there were reported 80 outbreaks, in vol\·
ing 52 farms, and a loss of 551 cattle. There were probably 
many other outbreaks which were not reported. 

Records of outbreaks which came under the personal ob
servation of the writer, including a series of examinations 
post-mortem, '.vith histories of the ante-mortem develop
ment. 

Information concerning the disease put on permanent 
record. 

University experimental outbreak described in detail; the 
cases uniformly of an acute meningeal type and closely re
sembling specific cerebro-spinal meningitis. 

Case of hremorrhagic septicremia in a sheep. The first 
case of this disease which appeared on the University Farm 
died very suddenly. The nature of the disease not suspected 
until examination post mortem had been conducted. 

Possible relation of hremorrhagic septicrernia (meningeal 
type) to some cases of supposed milk fever. 

A number of outbreaks of suspected hrernorrhagic scp-
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ticremia which did not come under the observation of the 
writer are recorded. 

Table offering a comparative study of hremorrhagic 
:Septicremia, anthrax, symptomatic anthrax, and cerebro
spinal meningitis, with a view to distinguishing between 
these several diseases. 

Diagnosis of hremorrhagic septiccemia, and differential 
diagnosis between the diseases compared in the table, dis
cussed. 

GENERAL CO.'\CLUSION. 

Ha::morrhagic septicce::nia, a general term which covers 
a number of varying types of a disease affecting various 
species of animals, but all probably due to a specificmicrobe, 
Bacilln.-< ooci8epticus. Not a new disease, outbreaks having 
been described under various names and in various countries 
since 1858. 

GLOSSARY. 

The following glossary is inserted for the benefit of 
readers who are not familiar with the technical terms used. 
It is very difficult to discuss a technical medical subject with
out using some scientific terms. Such terms have been 
avoided as far as possible in this bulletin: 

An te1·im·-fron t. 
_Auscultation-examination by ear. 
Bronchial-pertaining to bronchial tubes of the lungs. 
Cacical-neck. 
Costal-pertaining to the ribs. 
JJuodenwn-first portion of small intestine. 
Dura mater-one of the membranes surrounding the brain 

and spinal cord. 
Empliysema-containing gas. 
lfodocarcliwn-inside lining of heart cavities. 
IIr.1:nw1'rliage-appearance of blood outside normal chan-

nels. 
ITepati2ed-1iver-1ike, solid. 
11 e1mi-portion of small intestine following the duodenum . 
..LlfediaBtinal-pertaining to membranes which separate 

the two lungs. 



GLOSSARY. 

-111eningiti8-inflammation of membranes surrounding the 
brain and spinal cord. 

_i1!uc01ts mei11bmne-membrane 1iningcavities that connect 
with surface of body. 

Partitrient pans,i8-mi1k fever of cows. 
Petecliia-small reddish or purple spot, bloodstained. 
Pericardiwn-sac around the heart. 
Plwm-membrane that covers lungs and lines chest. 
Po8terior-rear. 
Pyloris-ou tlet of stomach. 
Septiccemia-included in the common term 'blood poison

ing.' 
Serum-watery portion of the blood. 
Tympaniti8-bloating. 

/ . 



H.:E~IORRHAGIC SEPTIC~EMIA. 

Whether it is proper to speak of this as a disease or as a 
collection of diseases due to identical or similar germs may 
possibly be questioned, but for the present at least, and un
til we have more light on the ~ubject, we may speak of it all 
as hremorrhagic septicremia. This disease is very interesting 
on account of several peculiarities. It is interesting~because 
of its protean forms; it is serious because medical treatment 
so far as we know is absolutfly useless and hopeless. ·we 
are utterly helpless in the matter of prevention because we 
have practically no information as to the method of infec
tion or method of spread. Those \vho have had a chance to 
study the various outbreaks in Minnesota have been quite 
unable to trace any connection between one outbreak and 
another, or to trace a previous history for any given out
break. It is proving interesting and irn port ant to those 
members of the veterinary profession who have been so for
tunate or unfortunate as to come into contact with it, be
cause of the extreme difficulty of makmg antemortem diag
noses. In some outbreaks that have been carefull_y:studied, 
antemortem diagnosis for the first case at least \Yas appar
ently impossible; but on the other hand there ha v(al ways 
been plenty of opportunities for examinations post-mortem, 
and here the evidence is usually clear. 

There is a very practical side to this disease, especially 
when considered from the farmer's standpoint. It appears 
suddenly and under all sorts of conditions; a number of ani
mals, usually a large proportion, die, and the disease disap
pears as suddenly as it came. The owner has lost a certain 
amount of property, in live stock, without a trace of infor
mation as to whence the disease came or how soon the visit 
may be repeated. The owner would be especially interested 
in knowing the method of infection and the possible agencies 
through which his herd may receive a re-infection. If ha:
morrhagic septica:mia, like glanders, comes by a specially 
introduced infection, then he has a certain proposition to 



CAUSE AND DEVELOPMENT. :253 

:face. 'u on the other hand the microorganism ofhremorrha
gic septicremia, which resembles in all laboratory peculiari
ties the germs of swine plague, are commonly present in less 
virulent forms or present under conditions where there is but 
limited opportunity for the development and the prodnction 
of disease, then the farmer may expect au outbreak of it at 
any time and so far as he knows under any conditions, and 
he has no means of guarding against it-a quite different 
proposition. 

Cause.-The specific cause of ihis disease is apparently a 
germ (Bacillus bovisepticus) which cannot be distinguished 
from the bacillus of swine plague by any cultural or mor
phologicalcharacteristics. How this micro-organism spreads 
or how it gains entrance into the animal body is not known, 
but at present we suppose that the entrance may be effected 
by inoculation; through the respiratory or through the 
alimentary mucous membrane. 

History and Development.-The onset is usually sudden 
and most unexpected, and yet in some recent outbreaks of 
disease in which the presence of the micro-organism was 
demonstrated, the onset was quite slow and the cases were 
distinctly chronic. Hremorrhagic septiccemia is probably 
more prevalentthan is generallysupposed,and itis undoubt
edly true that a great many outbreaks of this disease hnYc 
been incorrectly diagnosed as anthrax, symtomatic anthrnx, 
infectious cerebro spinal meningitis, corn stalk disease, and 
very possibly as parturient paresis. Fromreports thathayc 
appeared in the veterinary journals at yarious times it is 
very evident to those \vho ha Ye had opportunity to study 
this disease, that outbreaks of ha:morrhagic septica:mia ha ye 
appeared in a great many different sections of the United 
States at least, and have been incorrectly diagnosed. Cases 
which have been described in the East as cerebro spinal men
ingitis have been very plainly hcemorrhagic septicremia, and 
this is also true of so-called corn stalk disease of the "Vest. 

Season and climatic conditions apparently have nothing 
to do with the prevalence, virulence or disappearance of this 
disease. The mortality of the past few years during which 
it bas been studied in Minnesota bas been extremely high, 
.cases all endin~bruptly in death, with the exception of cer-
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tain outbreaks where the cases were chronic. These tended 
to disturb our supposed information concerning the disease, 
particularly in reference to its rapid and invariable fatality. 

:0.Iore recently an outbreak appeared under the observa
tion o(the writer where all cases gave uniformly clear ante
mortem symptoms of cerebra-spinal meningitis, and yet ex
aminations post mortem revealed in addition to the expected 
lesions of cerebra-spinal meningitis, the characteristic ha·
morrhages of h&morrhagic septiGemia, and the organism 
which is supposed to be the specific cause of the disease was 
demonstrated beyond reasonable question. (See :\linnesota 
Experiment Farm outbreak, provisio1rnl report by Dr. West
brook.) In this outbreak as in all the earlier ones, the mor
tality was very high, nine animals sickened and nine died. 

Spnptoms.-The writer has had the pri,·ilege of study
ing closely the development and full history of se,·enteen 
cases. The temperatures \Vere uniformly normal or sulmor
mal, except in two cases where the temperature rose rapidly 
just before death. There \Vas nothing in the nenous dis
turbances that was especially diagnostic, except that in 
several cases the skin has been hyper.sensitive. The subjects 
have usually been disinclined to move about apparently be
cause movement caused pain. In an outbreak which occur
red at the Unh·ersity Experiment Farm, and which came un
der the writer's daily obsen·ation, the prominent symptoms 
in all cases were those of cerebra-spinal meningitis, but it 
would be very misleading to suggest that these nen·ous dis
turbances are characteristic of h[emorrhagic septic~emia. 
Local lesions which correspond to the tumors of anthrax 
and symtomatic anthrax are very limited or wanting. The 
urine in many cases has been scanty or blood s tainecl, and 
this is also true of the bo\vcl discharges. The examinations 
post-marten are very much more definite and satisfactory. 
The blood is apparently normal. Subcutaneous h[('morrha
ges are common and vary greatly in size and in tensity; in 
some cases they are large and the h&morrhagic condition is 
marked. In other cases the hxmorrhages are punctiform, 
scattered, and fewin number. The h~morrhagesmay appear 
almost anywhere in the subcutaneous tissues or involve any 
oftbe vhcera. The spleen is not enlarged, ~It there may be 
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bremorrhages on the surface. The hremorrhages usually 
have very sharply defined borders and are easily recognized 
as h::emorrhages. The serous membranes frequently show 
small haremorrhagic areas, and the heart, especially the aur
icles, are often intensely hremorrhagic. 

\Ve may summarize the symptoms as follows: As a rule 
the disease appears suddenly; the case develops very rapidly 
and terminates fatally. Theantemortem symptoms arevery 
unsatisfactory from a diagnostic standpoint. · The post
mortem symptoms are definite and as a rule easily recogniz
ed and consist of more or less extensive hremorrhages which 
are sharply defined when they appear upon the surfaces of 
the virera and serous membranes. 

History of the Disease in J1.1innesota.-It is now about 
two years since this disease was recognized in :Minnesota by 
Dr. Wilson, of our State Board of Health Bacteriological 
Laboratory. During these two years there have been re
ported to the State Board of Health, 80 outbreaks among 
Minne$ota cattle; these outbreaks involved 52 different 
farms, appeared in 18 different counties, and resulted in a 
loss of 551 cattle. 

It is safe to assume that a considerable number of other 
outbreaks appeared but were not reported. 

Four outbreaks have come under the writer's personal 
·observation and in three of these the opportunity was un
usually good for careful study of the cases from a clinical 
:standpoint. 



OUTBREAKS WHICH CAME UNDER DIRECT 

OBSERVATION. 

JOHNSON OUTBREAK. 

Dr. Wilson and the writer went to North Branch, Chisa
go County, Oct'ober 30th, for the purpose of investigating a 
very virulent disease that had appeared in a certain herd. 
The previous history was rather unsatisfactory because in
definite and incomplete. It was learned that five caln:s be
longing to another party had died in a certain pasture ear
lier in the season, probably in June or July. The history of 
these cases agreed with the recent cases which we \Yent to 
investigate, in that the calves had died suddenly; there bad 
been some slight local, diffused swellings and on skinning, 
dark red areas were noticed by the owner. .\nother neigh
bor had lost suddenly acow some months before with symp
toms and history that agreed closely with those of the pres
ent outbreak and the fiye calYes preYiously mentioned. 

Mr. J obnson reported tba t he had 20 cattle in his herd 
when the disease first appeared on September 15. A portion 
of the pasture was dry; another portion quite low ancl wet, 
but without timber. ?\one of the cattle hacl had access to 
standing corn stalks. He had lost two animals about Xo
vember 1, 1899, from what he supposed was the same dis
ease. These were calves about six months of age. The 
owner noticed that in these preyious cases the manure was 
coated with blood or showed bloody streaks. During 1900 
one was taken sick and died suddenly in July, another about 
the middle of October. He bad lost also one roan !>teer calf, 
seven months old, which died sometime early ·Monday morn
ing, October 29th, and a red heifer calf about the same age, 
which died on the same Monday. Both deaths occurred sud
denly. The former was noticed to limp some in walking, 
the trouble being apparently in the left front limb. These 
two calves \vere examined post-mortem by Dr. \\'ilson and 
the writer on ·wednesday, October 31st. 

The following parts were examined and all parts were 



AUTOPSY. 

normal except as noted. I>ai·ts e.1_'ami"nerl: Subcutaneous 
tissues; mucous membranes; heart; lungs pleura:; alimentary 
tract; bladder; post pharyngeal, mediastinal, bronchial, 
mesenteric, portal and inguinal lymphatic glands, kidneys, 
and spinal cord in the anterior cervical region. 

Autopsy.-1. A red steer calf in fair conditionandabout 
four months of age, had died about 36 hours prior to our 
visit. The carcass was moduately bloated, otherwise in 
fair condition for examination. The skin was discolored in 
places, especially where denuded of hair. The subcut::meous 
areolar tissues were emphysematous with fairly well defined 
ha:morrhages, especially marked at the throat and adjacent 
portions of the inferior cervical region. The superficial 
muscles beneath these infiltrated areas were similarly in
volved. The surfaces of the limbs below the knees, and hocks, 
<lid not show hcemorrhages as in the cases previously re
ported by Drs. Wilson and Brimhall. There were no wounds 
of the skin near the feet that could be detected. Tracheal, 
oesophageal, and laryngeal mucous membranes show 
marked inflammation, being dark, swollen and wet. 

The kidneys were probably normal at the time of death 
but when examined they were soft and showed numerous 
light yellowish areas about 8 mm. in diameter. The lungs 
showed a few small, sharply defined hepatized areas, mark
edly resembling the peculiar lesions of swine plague. The 
owner had noticed that this calf ,,·as quite lame, while sick, 
and it is interesting to note that in the examination one of 
the peculiar areas of hcemorrhagic septiccemia was found in
volving the shoulder muscles. Several articulations sho\Y
ed ulcerations of the articular cartilages, especially the 
humero-radialand tibio-tarsal. See Fig. l. These ulcerations 
were about 31 mm. long by 12 mm. wide. 

Autopsy.-2. This was a red heifer calf, 7 or 8 months 
of age, in fair condition. The animal had been dead about 
48 hours but showed less post-mortem change than No. 1. 
So far as superficial parts are concerned the post-mortem 
:findings of No. 1 will apply very closely. This is also true 
of the lymphatic glands, mucous membrances and kidneys. 
The dura mater in the anterior cervical region had evidently 
been the seat of a very active inflammation. The lungs 
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showed the peculiar hepatized areas of s\vine plague closely 
resembling those found in No. 1. 

THE CAFFREY O"l'TBREAK. 

The second outbreak studied by the writer in part \vith 
Dr. Wilson, occurred near Cokato. i\'Iy first information 
came in the following letter: 

XoY. 26, moo. 
"DR. l\I. H. RE\";o;OLDS, 

St. Anthony Park, -:'vlinn. 
Dear Doctor:-J\fr. C. Ii Ying two miles north, lost two cows about three 

days ago and a third one is nearly dead now. 
The first cow was apparently well at night, and was found rlead in the 

morning. The next clay another cow was taken sick and I was called. 
The second cow was comatose, unable to rise, and checl in about twenty
four hours. 

Symptoms:-This cow was lying on her breast with the hearl turned 
to one side as in parturient paresis. She was comatose, her respiration 
stertorous; temperature 101; pulse could not be taken. 

Post mortem:-Thcre was cherry-wine colored serum in the abdominal 
caYity; the small intestines were Yen· badly inflamed; the lin~r was slightly 
swollen, dark and easily torn: the spleen \Yas normal in size and a little 
darker in color tlrnn normal. The cephalic lobes of the lun~s were intlamecl, 
the heart had a parboiled appearance, and eYerything indicated a general
ized septica:mia. Hoth lungs were congested. 

These cattle were feel on corn stalks. hay and shorts. 
Yours respectfully, 

H. A. BELA, M. D. C." 

In company with Dr. \Vilson the writer reached :\Ir. 
Caffrey's place on Nov. 29th. We learned that the Caffrey 
cattle had been kept in pasture as long as the grass was 
good, and were stabled at night. Later in the season they 
had been fed on wild hay, corn stalks and shorts, the feed 
being apparently all fresh and good. The pasture in which 
the cattle had been during the summer and fall contained 
both high and low ground with some timber and brush. 
The owner had noticed in those cases \vhich had died before 
we reached the place, that the head had been drawn far back 
in some instances, and in others the head was held in the 
flank as in parturient paresis, these positions being assumed 
shortly betore death. He had noticed no superficial swel
lings, but said that the animals seemed to have irregular 
chills. He had also found blood stained areas in all cases on 
the surfaces of the bodies after skinning. The sick animals 
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had shown complete loss of appetite from the time they v.rerc 
first noticed ill. There had been no swine disease or chicken 
cholera in the neighborhood during the past season. 

The following deaths, 1 to 6 inclusive, were reported to 
us bv the owner: 

Death 1.-A six-year old cow in fair condition had ap-
peared normal in all respects on the evening of Nov. 22, anc1 
was found dead the next morning, the owner not having 
supposed that the cow was sick. The cow had died in an 
easy natural position, as though resting. Evidently there 
had been no struggle. 

Death 2.-Another six-year old cow was found dO\Yn 
early in the morning (7 o'clock) on Nov. 22. She was un
able to rise, held the head in the flank and died on the even
ing of the 23rd. There was persistent constipation. Ko 
surface swellings or tumors. 

Death 3.-A spring steer calf, in good condition, was first 
noticed sick on the evening of Nov. 25. This animal tried 
repeatedly to rise and failed. Died about 10 a.m., Novem11er 
26th. Constipation persistent. 

Death 4.-This was a four months old calf. The owner 
heard a noise in the stable about 2:00 a.m. on Nov. 27th. 
He went out .to investigate and found the calf jumping into 
the manger and shoving the head against the wall. Thi,.o 
calf died at 11:00 a.m. with the head drawn far back. 

Death 5.-This was a spring calf, supposed to be in per
fect health until the morning of Nov. 27, when it was found 
almost dead. The animal died a little later. Constipation 
persistent. 

Death 6.-An 8-year old black cow, in good condition, 
was first noticed sick Nov. 28th at 7:00 a.m., and found 
dead about 10:30 a.m. She dropped suddenly at 7:30, and 
subsequently tried repeatedly to rise but could not. She lay 
on the left side with the head in the flank much of the time. 
Later the cow succeeded in getting on her feet, but fell sud
denly with the posterior limbs spread outward and back
ward, the body dropping suddenly from a standing position 
to the ground. Later the cow drew up her limbs and lay 
over on one side in a rather natural position with the head 
swung. She struggled considerably but later died easily and 
slowly. 
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Autopsy-The tissue lesions were rather seyere. Both 
Zunr1s showed considerable interlobular emphysema, which 
was especially marked in the ventral lobes. Petechial spots 
were especially marked on caudal lobes. Right caudal lym
phatic gland was dark, swollen and showing petechice. 

The diaplimr;m showed scattering petechi:,e on peritoneal 
surface of tendon. The 11111/'t \Yas markedly hremorrhagic, 
the hremorrhages being both superficial and deep. 

The gall bladder was filled with a dark bloody fluid. Its 
walls were infiltrated and cx:dematous and the surrounding 
tissues were cedematous. 

There were petechire on the third stomach penetrating 
the walls. Eighteen inches below the pylorus, the duodenum 
was· cedematous and bedded in a yellowish gelatinous mass. 
The small intestines showed well marked petechia~ through
out. See Fig. 's 2 and 3. These areas were large and 
abundant. 

There were petechire in the kidney substance and upon 
the surfaces. The bladder walls were ha:morrhagic, the mu
cous membrane being very much inflamed, thickened and 
softened. There was a small quantity of bloody fluid in the 
bladder. Spleen petechi<l: were abundant and especially con
spicuous on the inferior extremity. 

Death 7.-This was a black and white heifer in fair con
dition, seven months old. (See Fig. 4). This animal was 
first seen by Drs. Wilson and Reynolds at 2:00 p. m. Nm·em
ber 29th. The temperature was then 98.G, the calf being 
out door on a very chilly day. The respirations were very 
shallow but normal in frequency. The pulse was not taken. 
This calf stood with the back arched, shivering and appar
ently ready to fall at any minute. The hair was rough; there 
was a slight filling at the inferior cervical region, and the 
eyes were sunken. The muzzle was dry. 

At 4:45 p. m. the calf was still out of doors, temperature 
100.9; pulse 72 full, soft and fairly strong; respiration 20. 
The heart and lung sounds were normal so far as could be 
determined by auscultation. At 7:30 p. m. the temperature 
was 101.1, respiration, pulse, etc. about as at 4:45. The 
calf was now put in the stable out of the wind, but the sta
ble was cold. 
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At 10:00 p. m. she was lying on the left side with the 
head resting forward on the ground. The pulse was 54 and 
much weaker; temperature 99. 9, respiration slightly irregu
lar and somewhat jerky. The skin and underlying tissues 
over the body seemed very sensitive under pressure. This 
was especially noticable over the abdomen. The calf had 
evidently failed rapidly since 7:00 p. m. The head was jerk
ing spasmodically and unconsciously, the spasms affecting 
especially the cervical muscles. The pupils were dilated, 
muzzle dry and the neck seemed to be filling slightly at the 
throat. 

At 3:30 a. m. the calf was dead, lying flat on the side in 
a rather natural and easy position. There were noted slight 
rigor mortis, moderate tympanitis and somewhat blood 
stained feces. The animal had died as nearly as could be es
timated about 2 a. m. The respiration had been slightly 
stertorous from 7:30 p. m. to 10:00 p. m., after which the 
animal was not seen until found dead. 

Autops_r 4.-There was considerable serum in the ab
dominal cavity and a small quantity in the pleural cavity. 
Both lungs were some>vhat congested but showed no pe
techfre. The trachea contained an abundance of frothy ma
terial and the bronchi were moderately injected. The 
esophageal mucous membrane was normal. The diaphragm 
had few small petechia: on the pleural side. The liver show
ed a few small hremorrhages on the spigelian lobe. There 
were a few moderate ha:morrhages on the heart surface and 
on the endocardium. The duodenum was in a condition very 
similar to that described in the postmortem record of death 
No. 6. It was involved in a gelatinous mass filled with yel
low serum about ten inches from the pyloris. The ileum was 
injected and the mucous coat showed areas of distinct inflam
mation. The rectal mucous membrane was very much in
flamed. Subcutaneous h[emorrhages were present, but 
small and not well marked. None were noticed on the infer
ior cervical region or on the lower portion of the limbs. The 
plainest and most typical h~emorrhages were on the liver, as 
already noted. Both the parietal peritoneum and parietal 
pleura showed very little that was abnormal. 

There was an old wound in the abdominal wall q:.tencl-
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ing into the rumen about one inch in diameter. This injury 
must have occurred at more than a month prior to this ex
amination. The stomach was adherent around the border 
of the abdominal wound and the abdominal cavity was 
shut off. 

The left humero-radial articulation showed one ulcer in
volving the articular cartilage about 25 mm. long, oval in 
shape. The left tarsal articulation showed an oval ulcer 
about 38 mm. long. The other articulations appeared nor
mal. 

Post pharyngeal glands were enlarged, dark and mark
edly hxmorrhagic. The dura matter was moderately con
gested with a little serum in the canal at the atlo-axoid ar
ticulation. The bladder was normal and Yery much distend
ed with normal looking urine. 

The tissue lesions in this case were neither extensive nor 
severe, e\'idently a case of toxine poisoning. 

Denth 8.-A red heifer about 18 months old and in good 
condition, was first noticed sick NoY. 30th, at 7:00 a. m. 
She had previously been in good health so far as known. 
\Yhen first noticed she \vas bellowing occcasionally and 
standing apart from the other cattle. She refused her morn
ing feed and was put in the stable about half an hour later. 
This calf soon went down and did not rise. 

At 7:30 the temperature was 99, respiration 22, pulse 
14 and good. Respirations were foll but somewhat stertor
ous. The horns were cold. Evidently the circulation was 
poor. Light colored feces were passed. 

At 10:30 a. m. the temperature was 97.8, having fallen 
1.2 degrees during the previous three hours. Respirations 
were now 24 and rnarkedl:r stertorous. l'ulsc could not be 
counted. The subject was failing rapidl:r. This case also 
showed the hyperensitive condition of the skin. 

At 12 m. the temperature was 97.8, pulse was feeble and 
could not be counted. The respirations were still stertorous, 
the expiration being accompanied by spasmodic jerking of 
the abdominal muscles. 

At 2:30 p. m. the temperature was 97, respiration about 
24, and the heifer was lying stretched on the side. 

At 4:00 p. m. the temperature was 96, respirations 24; 
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pulse could not be counted. The heifer was groaning with 
each expiration. The bead was very much drawn back and 
the body still sensitive under pressure. The animal died at 
10:30 p. m. 

Autopsy .-A hasty postmortem by the owner discovere(1 
what he described as bruised areas under the skin. 

Death 9.-A spotted heifer, 3-year old, was noticed sick 
on Dec. 2, at 4:00 p.m. She died about 5:00 p. 111., having 
apparently been in the best of health until shortly before she 
fell dead. No h&morrhagic areas under the skin \vere:noticed 
by the owner.· 

IlEDOR Ol:TBREAK. 

The third outbreak which came under my observation 
occurred among the cattle belonging to f,;fr. John Bedor, 
living four and·one-balf miles east of St. Michael's Station. 
f,;fr. Bedor had lost one animal on Dec. 1st, and another on 
Dec. 5th, both dying very suddenly and unexpectedly. These 
cattle had not been in standing corn. The writer visited 
.:\Ir. Bedor's place on Dec. 7th, and held examination post
mortem . 

.-1utopsy 5.-Bedor death No. 2. Parts examined: Sub
cutaneous tissues, trachea, cesophagus, dura and cord, post 
pharyngeal glands, thoracic cavity and contents, alimentary 
tract, spleen, Ii ver and portal glands, pancreas, bladder, 
peritoneum, inguinal glands, humero-radial anc1 carpal artic
ulations. All parts normal except as noted. 

There was a circular h&morrhagic area involving the 
muscles just below the ischial tuberosity. The trachea con
tained a moderatequantityoffrothyfluid. Postpharyngeal 
glands were dark and ha:morrhagic but normal in size. The 
pleura showed a small h&morrhagic areas on the diaphragm 
and therewere a few on the costal pleura. The lungs showed 
in one cephalic lobe, marked interlobular emphysema, similar 
to that described in autopsy No. 3 (Caffrey). And in the 
left caudal numerous hxmorrhagic areas. On the endocar
dium of the right ventricle of the heart, were several well 
marked h[Cmorrhages. Bronchial and mediastinal glands 
were not carefully examined, but were probably normal. 
There was one circular bxmorrhagic area on third stomach, 
quite typical. There were a fe\v typical ha?morrhages, 5 to 
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10 mm. in diameter on capsule of liver. Duodenum and 
rectal mucous membranes were markedly inflamed and 
swollen. 

Mr. Ralph Richner, a near neighbor to Mr. Bedor, re
ported that he had approximately 20 head of cattle in his 
herd November 20th. Mr. Richner lost nine, most of the 
animals dying very suddenly, and the entire nine within a 
few clays after the first case, which appeared on Nov. 20th. 
His cattle had been fed shocked corn and other dry feed in 
the yard, and had not been in standing corn stalks at all. 
On skinning the animals and opening the carcasses, the 
owner had noticed that the livers and stomachs were spot
ted. The intestines were not especially noticed. He would 
probably not have noticed any petechia: on the intestines, 
even had they been present. Dark bloody spots were noted 
under the skin in some cases. 

History.-On June Gth, seven cows which had given a 
normal flow of milk in the morning, gave practically none 
in the evening. Otherwise the cows were apparently normal. 

These cows were all noticed to be slightly ailing the next 
morning, with the exception of Dell 2. This cow ·was down 
and could not be gotten up. The others showed little except 
dullness. There was no rise of temperature; no evidence of 
pain or discomfort. ·when they attempted to walk, the gait 
was more or less irregular, resembling very much the gait of 
milk fever in its early stage. This became true of all cases 
sooner or later, and was of course more marked in some 
than in others. 

There had been nothing new or unusual in the care or 
feed or other environments of these cattle except that for a 
few clays and nights they had been kept in a pasture which 
had received some sewage overflow from our filter beds, by 
reason of recent rains. A salt box was located near the 
point where this overflow stood and the cattle unquestion
ably drank of this water. No other cattle had been in the 
pasture for ten clays. 

Symptoms, First Period.-The symptoms during the 
first 24 to 36 hours were not marked except as to continued 



Fig. 1.-C:lccrat.i1;11s (Jf TilJiu-t:1r~nl Articu1:ir Canil:ig:c- Til.ii~i ancl us calcis. 
!uh11~oll ou~lJrc~tk, pust rnoru:rn 1n111iiH:r 1. 

Fig. S.-.(~l·llt,~ra1 \'icw of' Small Jntcstillcs. Cnffn:y outbreak, death :Xo. G. 

Showing rnauy small, bhaqJly dctiucd ha.:11101Thagc;-; on IH.:ritoneal surf:tcc. 
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guishalJk 1Jy any .k110\VJ1 1a1Joratory procedure. 

are not 

F'ig. 12.-H;ernorrhag\c Diaphr~igm, l 1 1turaI snrfncc. "'Tak('n from 
case' of S\Vinc pl:igne. The lla:rnorrhages typical of funnd Jn !JovirH.::· 
11.::L·rnorrl1agic scptica:mi:i. 
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<lullness, staggering gait and cold extremities. The skin was 
harsh and lacking sensation. This loss of skin sensation be
gan at the posterior extremities and gradually extended for
ward. The milk flow was completely checked or practically 
so in all cases. 

Second Period.-After 24 to 36 hours, diarrhea appeared, 
the discharge being dark and thin with very disagreeable 
-0dor. The breath in some cases was noticed to be verv of
fensive. Nervous symptoms gradually developed and were 
very uniform in all cases. 

The symptoms during the second period \Vere those 
which belong to a gradually developing nervous disturbance 
and were very typical of cerebra-spinal meningitis. The in
ability to walk naturally was continued, the gait being ir
regular and weak. The neck was usually bent to one side 
and the muscles, particularly of the face and neck, were 
spasmodically contracted. During this period the animals, 
with the exception of Countess, a large Holstein cow, were 
still quiet, moving around very little; but the eyes showed a 
wild, unnatural expression. The skin continued to lose sen
sation progressively forward. Countess was continually 
.groaning or rather grunting with each respiration; but not 
in evident pain. During this second period the animals com
menced to chew in a nervous and very persistent manner, 
with more or less profuse flow of saliva. 

It is also to be noted that the temperatures remained 
normal or subnormal during this period. 

Third Period.-This was one of intense activity. The 
eyes continued to grow more wild and unnatural; the grind
ing of the jaws more active and more constant; the convul
sions of the face and neck muscles became more intense and 
then gradually a period of intense restlessness and adivity, 
.and death ended the scene in every case. 

Post Mortem Symptoms.-Several of these animals \Vere 
-examined and the symptoms as seen on examination post 
mortem were fairly uniform. 

Meningitis involving the spinal cord or brain or both 
these organs was invariably present. In addition to this 
there were bremorrhages involving the subcutaneous tis
.sues, and lymphatic glands in various portions:ofthe body; 
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also the pleura:, pericardium, and surfaces of various inter
nal organs, particularly the lungs and auricles of the heart. 

Evidently we had here an undoutecl meningitis; not the 
specific form of the disease but one probably due to another 
germ. The lesions seen on post mortem are very suggestive 
of a b~emorrhagic septica~mia infection. 

Diagnosis.-The veterinarians present, Drs. Lyford, 
Brimhall, Annand and Reynolds, agreed that the clinical 
symptoms and results of examinations post-mortem \Var
ranted a diagnosis of cerebro-spinal meningitis; bnt the hrc
morrbagic conditions made it evident that we did not ha\·e 
the recognized specific type of the disease to deal with. 

Source of Infection.-Owing to the fact that this partic
ular outbreak occurred in a small portion of our herd an4 
did not spread to other cattle on the farm, we \H're at first 
inclined to suspect the water in one of our pastures. The 
affected lot of cattle (our milking· dairy cows) had been re
cently turned into this pasture and a certain small pond had 
been contaminated by sewage o\·erflow from our filter becl, 
as already noted. But the fact that a fe\\" clays later a \·in1-
lent case of the same disease appeared in a heifer which had 
not, so far as known, bad access to this \Vatcr but hacl lieen 
kept in an adjoining pasture seemed to \n:aken this theory. 
In addition to this, the further fact that an experimental 
cow which was giyen this water only, for a pcriocl of about 
two weeks, gave her normal flow of milk ancl remained in 
perfect health, seems to disprove the sewage water theor_\" 
as a source of infection. A careful sun·ey of the history and 
surrounding conditions leaves us still in the dark except as 
to the following incident: A sheep died about a year lJefore 
of typical hremorrhagic septic;l'mia. It is possible that the 
infection came remotely from this sheep and that the menin
gitis was clue to germ infection, the germ of hrcmorrhagic 
septic~mia being the exciting cause. It should be shown in 
further explanation that the sheep in question was buried in 
a field remote, considerably more than a quarter of a mile 
from the pastures wherein the disease among cattle appeared, 
although drainage is from this field toward the pastures in 
question. Other cattle ha Ye been kept during the inteHal in 
these pastures without harm. "\Ve do not know where the 
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-sheep n:ceived its infection. The cattle may have been in 
fectecl from the same original source, or possibly there was 
an indirect infection from the dead sheep; but the latter theo
ry seems very improbable. The sheep in question developed 
it'i disease and died in the sheep barn practically surrounded 
by other sheep, and yet we had no other cases among sheep 
at that time and none since. 

PRO\"ISIONAL REPORT ON BACTERIOLOGICAL EXA::\fINATION 
OF H,-EMORRHAGIC SEPTIC..1~MIA AT STATE EXPEIU:IIENT 
STATION, ST. ANTHONY PARK, JUXE Gth, 1()02. 

Specimens were collected from cows :\o.·s 1, 2, 3 on June 9th and from 
co\Y :\o. -!- on June 12th, at autopsies conducted by Drs. Reynolds and 
Brimhall. 1Jncill11s boriscpticus (h~emorrhagic septica:mia) was obtained 
in pure culture from the li\·er and spleen of co'w :\o. + and \Yas found pres
ent also in the lung and meninges of cow :\o. 1 and in the pharyngeal gland 
and meninges of cow No. 2, though in these latter two animals the hacilJus 
was mixer] with other· organisms such as colon bacillus. This was prob
ably clue to the fact that the autopsies were not made until several hours 
after clfath. 

\\"ith the cultures obtained from the meninges of cow :\o. 1, rabbit No. 
:>G9 was inoculated intra\"<~nously,June 13th and died on June 14-1.h (i.e. in 
less than 2+ hours). From the rabbit the bacillus was obtained in pure 
culttffe from the heart"s blood. 

From cow :\o. 3 this bacillus was not isolntecl probably owing to the 
1Try gn~at infection with other microorganisms which hacl cle\·cloped after 
the death of the cow. Further rabbit inoculations will be made. l:t:i the 
meantime, from th1·ee of the sources. the microorganism has been obtained 
and one source. cow :\o. 1, the 01·"anism has been shown to be virulent. 
The strains of bacilli from the oth~r t\YO CO\YS have been inoculaled into 
animals but as yet no results have been obtained. 

Your truly, 
F. F. \\"ESI3ROOK. 

CASE XOTES. 

Iris.-June 8, 3:00-5:00 p. 111. She \Yas slightly stupid, in 
standing position, apparently strong and breathing easily. 
This cow drank naturally and did not show anything unus
ual except a slight listlessness. Died at 6:15 p. m. Iris' 
death was very unexpected until within a few minutes before 
it occurred. See Fig. 7. 

Vfe Cow.-June 8, 11:00 a. 111., quiet, apparently com
fortable. Could walk fairly well, not supposed to be in ;:i,ny 
serious clanger. This cow had a slight convulsion at 9 a. m. 

1-3 p. m. quiet and lying in a comfortable position, died 
Yerv suddenly. 

)une 9, the cow found dead early in the morning in a 
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back stable, having forced her way through an intervening 
door, which had been closed the night before. The cow had' 
evidently shown great activity before death, although she 
was very quiet the evening before and not considered to be 
in immediate danger. 

Lou.-June 8, 3-5 p. 111., standing most of the time,. 
walked fairly well but seemed very weak. Died about 6:15 
p. m. See Fig. 8. 

Sweet CJoyer.-June 8. Died about~) p. m. after an hour 
or more of intense nervous and physical activity. She was 
champing jaws spasmodically and had convulsions of face 
and neck muscles. The earlier history of this case is un
known. This heifer was taken sick suddenly in a pasture to 
which the other cases had not had access and was the only 
case to deYelop in this pasture. 

Alzanka.-June 8, quiet at 10-12 a. m. Neck around to 
the side as in parturient paresis. Could walk but was down 
most of the time. 3-5 p. m., down all the time, neck in the 
:flank, quiet. 9 p. m., down with neck in flank most of the 
time; quiet, stupid, stertorous breathing. 

June 9, 9 a. m., about the same as the preYious night. 
11 a. m. temperature 100.8. 
2:30 p. m. " 101.8. 
6:45 p. m. " 102.8. 
9:40 p. n1. " 101.S. 
June 10, 7 a. m. temperature 100.8. Died at 10:30 p. m .. 

Little change in condition until near the encl. 
Dell.-June 8, 11:00 a.m. quiet, clown most of the time. 

At 3 p.m. lying in the yard, stupid, neck bent to one side. 
She was quiet, although the appearance of her eyes and con
dition of the cervical and facial muscles suggested a tension 
of the nervous system. Breathing at this time was ster
torous. See Figs. 9 and 10. 10 p.m., temperature 101.5. 
Down, quiet but showing the usual symptoms in the face· 
and neck. Loss of skin sensation, etc. 

June 9, 9 a.m., apparently little change since last night. 
2:30 p.m. about the same; 6:45 p.m., temperature 101.G; 
9:50 p.m., temperature 103.4. This cow died at about4a.m. 
June 10th. 

Countess.-June 8, 11 a.m. Respiration stertorous, re--
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cum bent most of the time, but could walk. 2:30 p.m. pupil 
of right eye contracted, left eye dilated. 3 to 5 p.m. This 
cow was down most of the time, respiration stertorous. 
Could walk but the gait was quite irregular. 

June 9, 9 a.m. Cow had died during the night and was 
found out doors having in some way forced herwa>·through 
or under a very heavy sliding door. Evidently there had 
been intense activity before death. 

Euroma.-This was a Jersey cow, giving normally at 
this time about 14 pounds of milk, testing 5 to G per cent 
butter fat. She gave on the evening of June 6, 6.1 pounds of 
milk, testing G.2 per cent: on the morning of the Ith, 2.1 
pounds of milk, G.2 per cent butter fat. 

On the morning of the Ith head was carried to the left; 
the left ear was more upright than the other and helcl back 
in a peculiar position, and the animal seemed stupid. 

June 8, 9 p.111. Patient was standing grating her teeth 
and showing very marked spasms of the cervical muscles. 
The head was nmv turned around to the right and a portion 
of the right ear cold. She was not seen during the interval 
but supposed to be quiet and easy from what was learned of 
the attendant. At 9:05 p.m. this cow was found back of a 
spray pump in the runway, very stupid, weak and with poor 
circulation. She was in standing position and grating her 
teeth. Spasms of the cervical muscles were marked. This 
cow was apparently in very serious condition. At 10:00 
p.rn., there "'as great nervous excitement, the patient tear
ing around in a large room \vith short intervals of compara
tive quiet. Chewing motion, discharge of frothy saliva 
and convulsions of the neck and face muscles were contin
uous. 

10:00 p.m. temperature 104. 
J 0:30 p.m. '~ 105. 
11:00 p.m. " 107.6 
Died at 11:40 p.m. Note the very rapid rise oftempera

ttue. 
Trudie Lee.-This cow gave no milk on the eveniug of 

June 10. June 11, 10:00 a.m., temperature :102; 1:00 p.m., 
temperature 101.8. This cow was apparently in good 
health on June 11, except that she showed the nsual peculiar 
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expression of e_yes and head. She was grating the teeth 
slightly; salivation was increased and skin sensation goou, 
at least during forenoon; patient slightly dull. 

June 11, 1:00 p. m. down. When made to get up she 
stretched and seemed to feel first-rate. The nose was moist. 
6:00 p. m., temperature 101.6; neck at right side, hair rough; 
feet raised several times in a crampy way, nose moist. 9:00 
p. m., temperature 102.6, wild expression in the eyes, and 
nose dry. She died during the night. 

Examination Postmortem.-Only this one autopsy rec
ord will be given here. The findings in all cases were very 
similar and Trudie Lee ma_y be taken as a type. 

Trudie Lee a Jersey cow in good condition. She died 
early in the morning of June 12. The carcass was in fairly 
good condition. 

There \Vere ha.~morrhages in several places on superficial 
parts, under scapula~, etc. There were very marked h:cmorr
hages involving meninges of the medulla, but scarcely show
ing at all on the brain surface or in its substance. ::\Iultiple 
hremorrhages \\'ere thickly sea ttered over omen tum and 
mesentery, and there were several on the surface of the liver. 
The heart showed many small h:cmorrhages on the surface; 
the right auricle being very markedly h:cmorrhagic. On the 
costal pleura there were numerous h;cmorrhages of Yarying 
sizes. The lungs were deeply congested in places especially 
in the region of the internal faces. 

Lesions were all of marked h:cmorrhagic character. 
There were two marked h:cmorrhages between peritoneal 
and muscular coats of the uterus, which cuntnincd a nor
mal five or six months fcx:tus. 

CO:\L\IENTS OX CASE XUTES. 

A survey of the foregoing case notes brings to light sev
eral interesting points. In the first place it will be noted 
that the temperatures were normal or subnormal rather 
than high, until a very short time before death when the 
temperatuioe rose very rapidly, notably in the case of Euro
ma. The evidence on this point is not altogether satisfactory 
for in so many of the cases circumstances were such that 
temperatures could not well be taken during the last hour or 
so. In the Caffrey cases, where it was possible to follow the 
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case entirely through its course from the onset until the fatal 
termination, the temperatures were normal or subnormal 
throughout. 

In the outhreak whichoccurred among cattle at the Cni
versity Experiment Farm the disturbances of the nervous 
system were particularly marked, so much so that the diag
nosis based on ante and post-mortem symptoms was unani
mously considered to be a cerebra spinal meningitis. 

Several of these cases at certain stages very closely re
sembled typical cases of parturient paresis. (See letter from 
Dr. Hcla under "Caffrey Outbreak.'') It should perhaps be 
noted that we had one cow ta1(en sick \Yith all the clinical 
symptoms of this latter disease, the symptoms appearing 
about ;~() hours after parturition. (See"~-\ Supposed ::\!ilk 
Fever Case.'') This case appeared on .:\Iay 28th and the cow 
clied on the 29th, the diagnosis being parturient paresis. 
The potassium iodide treatment \Yas giwn quite early in the 
cnsc. The first dose of 10 grams apparently had no effect up
on the course of the disease, and a similar close was given 
about six hours later; this also without any apparent effect 
upon the case. The outbreak previously described as ap
pearing among the dairy cattle belongiog to the l'niYessity 
Experiment Farm appeared on June 8th, or about 11 days 
after this supposed milk fe\'er case. ?\o examination post
mortem was made of the latter but in vie\v of the fact that 
several of the cases which appeared in the general outbreak 
among our cattle ven' closely resembled milk fever in all 
points except in the history of recent parturition, grave 
doubt ha~ arisin in the mind of the writer whether the sap
posed milk fever case was not a cerebra spinal type of hcc
morrhagic septic::cmia instead of parturient paresis. The 
writer can well understand that a suspicion as to the accu
racy of the diagnosis in an apparently typical case of partu
rient paresis may appear somewhat peculiar to say the least, 
but to those of us who saw the cases among our University 
Farm cattle it does not seem peculiar at all. There does not 
appear any reason why this peculiar type of hxmorrhagic 
septic:l'mia could not appear 36 hours after parturition as 
well as at any other period. If we consider the sudden 
checking of milk flow, the constipation, the IJOsterior pa-
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ralysis, the lack of skin sensation, the recumbent position 
with the bead in the flank much of the time, the reason for 
doubting an apparently clear diagnosis may be easily un
understood. 

A peculiar fact which appeared in connection with our 
University Farm cases was noticed by the attendants, and 
every one who saw the case, Yiz: That the animals nearly 
all died in what they called "inyerse ratio" i.e., the cases 
which were apparently most seriously sick early in their his
tories were the cases which lived the longest, whereas the 
apparently milder cases died yery quickly and Yery unex
pectedly. Those cases which were apparently most seriously 
sick were the ones which lived until the last ones of the out
break." The Yye cow is an instance in point. If the brief 
-convulsion on the morning of June 8th had not 1Jeen seen, 
this cow would not ordinarily been considered sick at all be
yond a very slight diarra:a. 

Iris was standing in the yard drinking, switching flies, 
showing nothing whatever apparently wrong \Yith her ex
cept slight listlessness as seen in the accompanying photo 
graph, and yet she died yery suddenly ancl unexpectedly, 
without developing serious symptoms until a very short 
time before death. 

In none of these cases witnessed by the \\Titer has there 
been a rise of temperature, nor any tenderness of pressure 
over the spinal column more than elsewhere over the body, 
but quite a number have shown a hypersensitiYe condition 
of the skin in general. None of the cases Eeen hy the writer 
presented unnatural heat at the base of the horns or throat 
paralysis. It will be seen that although the State Farm 
outbreak was unquestionably a cerebra spinal meningitis as 
proven by ante-mortem and postmortem symptoms, yet it 
differed in very many particulars from cerebra-spinal menin
gitis as it appears in the human family. 
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A CASE OF OVINE HJEMORRHAGIC SEPTICEMIA. 

A show sheep in fine condition 10 months old, which ar
rived from Canada about the middle of February, was 
nvticed sick February 17th, died on the 18th. This animal 
was examined on the 17th about 4 p.m. The patient show
ed peculiar breathing there being two or three short, moder
ately full respirations and then a considerable interval. 
Respirations were not very rapid, and quite unlike an or
dinary pneumonia. Neither nasal discharge nor cough was 
noticed. Temperature and pulse were not taken. This was 
supposed to be a case of common catarrh and not thought 
serious. The animal died very unexpectedly. 

A 11topsy.-Several bright, sharply defined hrcmorrhagic 
areas were found on the inner surface of the skin, after re
moving an excessiYe amount of fat. There were no lw:>morr
hages on the superficial muscles. The small intestines were 
evenly and generally congested but this was c01nparatiYely 
slight. No h:eorrhage upon any portion of the alimentary 
tract. Lungs \Yere as if they had been taken from a hog 
during an outbreak of hog cholera and swine plague, and 
were typica 1 of the_ latter disease. The collapsed areas 
amounted to probably one-third of the entire lung substance. 
The heart showed extensiYe h:emorrhagic infiltrations 
especially the auricles. Report from Dr. \Vesbrook, director 
of the Bacteriological Laboratory of the State Board of 
Health, was to the effect that pure cultures of Bar·:flux 
lj,,;·/.-,,pf irll8 were recoyered. 

Sl"PPOSED MILK FEYER CASE. 

A Jersey cow, high dairy type, belonging to the Univer
sity Experimental Farm, calYed May 28. She was noticed 
sick on May 29, and when seen by the writer had lost Yolun
tarycontrol of the limbs; skin sensation was poor over most 
of the body surface. She was rather quiet with the head in 
the flank, and the usual retention of feces and urine. Iodide 
of potassium 10 gramms was dissolved in a quart of warm 
\Yater at 10:30 a. m . .:\Iav 29th. One-fourth of this was in
jected into each gland. This treatment apparcn dy had very 
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little effect and the dose was repeated at 9 a. m. May 30th. 
This second dose was practically without effect and the cow 
died some time during the same afternoon. We did not ex. 
pect the cow to die at this time and she was not seen during 
the last few hours. In view of the symptoms which were 
seen in one general outbreak of hcemorrhagic septica:mia 
whereseveral cases very closely simulated milk fever, thesug
gestion may not appear unreasonable that this case was 
either not a case of milk fever or else, if you please, a case of 
milk fever caused by the same germ which was apparently 
responsible for the development of other cases, which ap
peared later. See University Farm Outbreak. 

SUSPECTED OUTBREAKS NOT UNDER THE PER

SONAL OBSERVATION OF THE WRITER. 

Mr, ·wm. L. Hoover, Faribault, called at my office on 
Dec. 29th and said he had 17 head of cattle coming two 
years of age and bad lost four; the first case about Dec. 1st, 
and the last one about Dec. 27th. The first three died with
in a week, leaving quite an interval before the fourth one 
died on Dec. 27th. All of these animals died very suddenly. 
The owner noticed on skinning the animals h;cmorrbagic 
areas on the body surface, particularly on the neck, and 
stated that a i;imilar condition may have been present in 
every case, but it was not noticed. He did not know w hcther 
similar areas had appeared upon the vicera or not. Had not 
thought of this in making an examination and did not look 
for them. 

Mr. E. G. Stark, of Silver Creek, Twp., Wright Co., came 
to see me on Dec. 29, concerning the loss of cattle in bis 
neighborhood. He reported that l\Ir. Isaac Carter had lost 
three cattle in about a week-out of a total of twelve bead. 
This occurred just before Christmas. The first one died in 
about six hours after having been noticed sick. The two 
others also died very suddenly. He could give no informa
tion concerning the postmortem conditions, but stated that 
the cattle had been fed on shocked corn and kept in the stable 
and yard. 

Later I recived a letter from Mr. Stark, dated Jan. ::!8, 



OTHER OUTBREAKS. 

g1vmg more definite information concerning losses among 
Mr. Carter's cattle. He states that the first one died about 
Dec. 10. It had been found sick in the morning and died 
about 3:30 p. m. The second died about ten days later. On 
coming up a hill on its return the animal stumbled and fell 
over dead, and as he states, "it did not even kick after fall
ing." This was a two year old steer. The third animal died 
about four da3s later. This one was taken sick at about 
eleven in the morning and lived until four o'clock the next 
morning, suffering very severely, at least so the owner sup
posed. This probably means that the animal did consider
able struggling and possibly groaning while do\vn. The 
fourth animal was a young cow, and as he expressed it, 
"she also died hard." About Jan. 5 or G, two animals were 
found dead in the barn in the morning and the next morning 
two more animals were found dead. None of these four last 
animals had been noticed sick. At the time of this outbreak 
l\Ir. Carter had 16 head of cattle and lost eight. The owner 
informed :Yir. Stark that those cases \Yhich had liYed long 
enough to give an opportunity for observations had seemed 
very tender to the touch, particularly over the spine and near 
the base of the brain. The heads were drawn as far back as 
possible and the eyes "rolled up." The animals that died 
had been fed corn on the stalk. 

One interesting bit of information in connection with 
this outbreak was to the effect that the owner had these 
eight animals drawn out just behind his stacks within afew 
yards of the barnyard after having removed the skin, and 
that no further cases appeared. One of the neighbors who 
skinned most of these animals for l\fr. Carter had a nice lot 
of cattle, but his cattle receiyed no infection. 

Mr. Peter Nelson had lost eight and killed two out of a 
total of seventeen head. The first case appeared early in 
November. The deaths with the exception of two, came very 
dose together. These two died a week or so later. Ko care
ful examination postmortem was made, and no further in
formation was obtainable from Mr. Nelson. 

1VIr. Jens Sorenson, of Monticello, wrote me on December 
7 concerning some disease among a neighbor's cattle. His 
letter was to the effect that a certain neighbor had lost eight 
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cattle, and other neighbors (full information not given) had 
lost cattle from this disease. Some of these cattle which the 
owners had supposed to be in perfect health had dropped 
suddenly and died practically without struggling. Others 
had lived a few hours after being taken sick. The neighbors 
had noticed that these which lived for a few hours appeared 
very sensitive along the spinal column. This is very meagre 
information of course, and may pertain to either hremorr
hagic septicremia, meningitis or corn stalk disease if there is 
such a disease. 

Richard Anderson, Belle Plaine, Paxton township, Sib
ley Co., living two miles north of town, had eleven head 
and lost four. The first one died about November 13th, the 
last one November 29th. None ·were sick at the time the in
formation was received. The period of sickness was given as 
approximately three hours, but varied. The owner stated 
that the head was drawn backward after the animals went 
.down; dark red areas were noticed under the skin, but no 
spots were seen on the internal organs. His cattle were con
iined to the yard and usually given dry feed, including shock
ed corn fodder. Mr. Anderson noticed also the peculiar 
grunting expiration, unusual sensitiveness of the body surface 
under pressure, and that the animals were disinclined to walk 
around, being apparently sore. He described the typical 
condition of the intestines and rectal mucous membrane. 



A Comparative Study of Hremorrhagic Septlcremia, Anthrax, Symptomatic Anthrax CIHack-ieg) and Cerebrosp1nai Menl.ngl.tis. 

I 
Hremorrhagic Sep· I Anthrax I Symptomatic Anthrax 

tic::cmia (Black leg.) 
~~~~~~~~~-, 

Act. organism .......... ] Bacillus bovisepticus. Bacillus ;,nthrads. Bacillus chauvoei. 

• 
Cerebro-spinal 

Meningitis. 

Diploccoccus intercellularis 
Diplococcns pnenmoniae. 

How spread ............ . Unknown. 
Food, \vater, carcasscs,,Uncertain,probablyfood 

Any infected object. I discharges, etc. stuffs. 

Extent of sprearl, 
(single outbreak) ..... 

Infection .................. . 

8eason favoring ...... . 

Susceptible animals .. 

Mortality, per cent .. 

Localized. 

Unknown. 

Indifferent. 

Very general. 

80-90 

Sy1nptoms. 1sutldcn in acute, slo\v in 
Onset........................ chronic. 

Local swellings ...... . Slight or absent. 

JVide spread. Local. 

Dlgootivo organc, roapiratory 
organu,and inoculation. I Inoculation. 

I-Iot,clry sun1mcr, follo\v-
ini: \Vet sprin~. I Sun1n1er and fall. 

Vety general.* Young cattle, sheep and goat. 

80-100 80-100 

Sudden. 

Rare in acute cases,* 110 
su/JcutaJU'01l8 onphysema. 

Sadden. 

Usually marked and 
t'11111fl y.se111ato its. 

Urine ... 1Somctimes blood stainedlFre~uontlyb!ood ctainodor dark.ISomotimes bloodahlned or dark. 

Constipation, intestinal 
... 1Frequently blood stain 'di Frequently blood stain'd contents bloody. Feces 

Local. 

Probably digestive organs, and 
possibly respiratory organs. 

No information. 

Cattle, horses, sheep, goat and dog. 

80-90 

Usually sudden. 

Absent. 

Norntal appearance. 

REMARKS 

*Swine, but slightly 
susceptible. 

*May be present in 
other cases . 

~ ,.... 
~ 
0 
!;j 
~ 
~ ,.... 
Q 
H 
0 
rn 

~ 
H 
0 

lf1 
~ 
H Autopsy. 

Blood .. ~general cir-INonnal appea~ance and[Dar~·orm1ulrl!j.frr?Zer:oart-
culal1011)................ coagulation. ulatw11 1doe:m trul (/lltL((lr 

Nonnal color and 
coagulntion.l!< 

Usually normal appear-1• Prom tumor, dark, frothy ;i> 
ance and coagulation. and ff.till. 

Usualty present, general, I I Not general, may ooonr in heart,IHeporled, but diagnosisl*Vary greatly in size and 
I-I:e111orrhages .......... ! clearly defined.* I General, nearly allorg'ns lungs and subcutaneous hssues. is questioned. intensity. 

Serous cavities ....... .. JI,c111orrhaycs freq11ent. 

Nonna! except super-
Spleen ....................... I ficial htcmorrhagcs. 

Subcutaneous gas, 
(:->UOll art<.:r dc::llh,J, . '\ot present. 

Scrum may be present, 
Reddish serum usually prosont. !especially in abdominal. 

E11larycd, dark soft. 

.Xol 11l"L'Sl'1tt.·' 

Nor111al. 

Present /J~fore (//Ul aflei· 
i/(t(t//. 

.1.lay contain scrum. 

Normal. 

.:\oL rirescnt . 

Nl 
*General, decomposition ::{ 

rapid. 
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DL\GXOSIS. 

It is very important to distinguish between black leg and 
h[emorrhagica septiciemia, because so far as our present 
knowledge extends, we are practically helpless in thepresence 
of h~morrhagica septiciemia. \Ve know almost nothing 
concerning the method of its spread, method of infection, 
and we have no vaccine either preventive or curati\·e, and no 
medicinal treatment; whereas black leg can be easily and 
cheaply prevented by vaccination. The diagnosis must de
pend upon the history and what can be learned of the ante
mortem symptoms and the results of examinations post
mortem. 

Differential Diagnosis -So far as the facts occur to the 
writer at present, the differential diagnosis comes between 
h[etnorrhagica septic~emia, black leg, true anthrax ancl pos
sibly com stalk disease, if there is a disease which is any 
longer entitled to this name. There can be no question hut 
that hicmorrbagica septicemia has been frequently con
founded in the past with other diseases, particularly black 
leg and true anthrax. Anthrax has been so very rare in 
Minnesota during the past ten years that I will leave it out 
it of the discussion in order to simplify. There is developing 
a grave question as to whether there is such a disease as corn 
stalk disease. This narrows the differential diagnosis down 
to black leg and cerebra spinal meningitis, either of which 
might be easily confused \vi th the c1isease umler discussion. 

In my discussion of the distinction bebveen black leg and 
hremorrhagica septicicmia I will have nothing to say concern
ing laboratory work, because very few stock men in 1. he c\·ent 
of an outbreak of hrcmorrhagica septicemia or black leg have 
access to bacteriological laboratories. 1 do not \\·ish to give 
the inference that I underestimate the importance of labora
tory work; on the eontrary, a diagnosis in the bacteriologic
al laboratory may be positive, accurate, and in some cases 
the only means of making an accurate diagnosis. 

The ante-mortem differential diagnosis, exclusive of la
boratory findings between h;emorrhagica septic;emia and 
black leg must evidently be based upon the history of the 
cases, ages of the animals affected, temperature records as 
shown by fever thermometers and local superficial swellings, 
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and the examination and appearance of the blood taken 
from the tumor in case such lesion is present. 

In both diseases death is liable to occur very suddenly, 
but black leg commonly affects only cattle under two years 
of age, whereas hcrmorrhagica septic~cmia affects all ages 
indi5criminately. High temperatures are characteristic of 
black leg, especially early in the history of the cases, where
as, in hxmorrhagica septicxcia the temperature in my ex
perience has been normal or sub-normal until near death, 
and then in some cases rising very rapidly. A pronounced 
swelling of the front or hind quarter is rather characteristic 
of black leg, though in a few cases which died very suddenly 
there may be no noticeable swelling. These cases usually oc
cur early in the history of the outbreak, and following them 
there are almost invariably other cases which show the 
characteristic swellings of black leg or black quarter, as it is 
frequently called. Swellings of this kind are not characteris
tic ofh~l'morrhagica septic;cmia, and when present at all are 
small. 

Blood taken from a black leg tumor is dark, frothy and 
with disagreeable odor, whereas the blood taken from a case 
of h:emorrhagica septic;l'mia, even from the small swellings 
which sometimes occur, is apparently normal. It reddens 
on exposure to air, clots readily and does not seem to be 
changed. It should be noted that this is also true of blood 
taken from general circulation in the case of black leg. But 
the important point of difference is the character of the blood 
taken from the swelling in a black leg case, which blood is 
very abnormal. 

There is another point which has some bearing in distin
guishing these two diseases. Ha:morrhagica septic;cmia 
-Occurs at any season of the year, whereas black leg is most 
apt to occur in the summer and fall. 

A diagnosis between these two diseases may, as a rule, 
be quite easily made by examination postmortem. Here we 
have in a case of hxmorrhagica septicremia the characteris
tic hremorrhages which appear as blood.stained or br~ise
like areas under the skin; and sharply defined blood-stamed 
areas on the internal organs or the linings of the body cavi
ties. 
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Treatment of Ha:morrhagic Septica:mia deserves no dis
cussion for so far as our present information concerning the 
disease extends it is a waste of time and medicine, although 
it is true that the two animals, Alzanka and Dell (University 
Experiment Farm Outbreak), received foll doses of nerve se
datives, and lived very much longer than other cases, hut 
terminated in death just the same. 

GENERAL CONCLUSIONS. 

For the present at least \Ve must consider the term "h~e
morrhagica septica:mia" as quite inclusive, a sort of generic 
name which must cover a multitude of widely var.Ying types 
of disease, but perhaps in all of which the specific microor
ganism JJ. bon'septicus is found, and so far as our present 
information is concerned we are apparently justified in con
sidering this germ as the specific cause of the \videly varying 
types. It is also safe to assume that it is not by any means 
a new disease, the only new feature about it being probably 
its definite' diagnosis by Dr. Wilson of the Laboratory of the 
Minnesota State Board of Health. Very many outbreaks 
of this disease have unquestlonahly been diagnosed as corn 
stalk disease, black leg and anthrax. 
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