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TEE RELLTICK (2 DHe BACTHERIAL FLORA OF
THis UTRUS, TC Thal OF THE

WMLCOLIU.. OF THe CALF

Introduction.

This project was undertaken with the hope of throwing
some light on two important phases of the abortion disease, first
on the relation of bacterial infection of the uterus to that of
the alimentary canal of the fetus, and second, on the persis-
tance of the abortion bacilii in the uterus subsequent to abor-
tion and parturition.

In the course of the work some data were collected with
reference to the bacterial flora of cystic ovaries and of the

uterus of sterile cows.

neview of Literature.

4s early as 1885 Locard (1) made a scientific investi-
gation of inlectious abortion at the reocuest of the rrench udin-
ister of agriculture. He concluded aumons other things, that the
disease was due to bucterial infection of the fetus and placenta,
though he was unable to designate the specific orgarnism. It was
left for Zang (2), and his assistant, Stribolt, in 1895, to dis-
cover the organism and to deinonstrate its definite relationship
to the disease. 4 detailed account of this discovery and of the
organism is given in their original puolication (1897).

lowax (3) made an inportant contribution to the study
of infectious abortion by improving sSang's method of isolation

and cultivation of 3ang's bacillus under conditions of reduced
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oxysen vressurs brevsit ohout with the acid of B. subtilis in
sealed jars. Lowak's method is déscribed in a bulletin by Good
(4) of Lentucky.

The more recent work on infectious abortion deals large-
ly with the imethod of diagnosis, prevention, pathological chang-
es, and the various organisms found in the uterus. JSoume investi-
gators claim that there are other organisms besides 3ang's bacil-
lus that cause abortion.

uoussu (5) is of the opinion that certain strains of
colon organisms will cause abortion. ..cfadyean and Stockman(6)
claim that uterine infection with tubercule bacilli as well as
with streptococci may result in abortion,

Good (7) reports that in one instance, he found the
foetal membranes and amniotic fluid of an aborting cow teeming

vith the Staphylococcus pyogencs aureus in pure culture. The cow

becane weaker and weaker until it became :vident that she would
die. She was then slaughtered and autopsied. <he uterus was fil-
led with pus, which was found in numerous other internal oregans,

Staphylococcus rpyogenes aureus beins the irvader. It is evident

that this organismn entered the uterus causine the =xpulsion of
the fetus and afterwards becoming sufficiently generalized to kill
the cow,

Williams (8), in his report on "Researches upon wbortion
of cattle" (1916), states that the bacillus of 3ang is frequently
found in the stowmach and fetal blood or glands, but is never found
in the aliment.ry tract. he claims this indicates that the pri-
mary invasion was tkroush the chorion into the amniotic fluid.

Wdilliams (9) reports that the amniotic fluid is being

constantly swallowed by the calf. This being true, a bacterio-

logical exanination of the weconiwn should eive an idea of the






organisms present in the amniotic fluid in case any are present.

In 1916, hagan (10) began work on the meconium of new
born calves in connection with the general problem of aontagious
abortion and allied diseases. The meconia of a total of fifteen
new-born calves were examined. sourteen of the calve®s were in
two different herds, six being in the first and eight in the se-
cond, one was fro.. an uﬁborn calf obtained at an abattoir. The
meconia from the.six calves in the first herd all proved to be
sterile. In the second herd, three were sterile, while the other
five gave growths. Three of the cultures were of colon bacilli,
one was a streptococcus, and one was mixed a streptococccus and
a staphylococcus. “he abattoir specimen cave 3. coli.

Hagan gives the following result of the examination of
the uterus of sixteen preznant cows. +he utero-chorionic space
gave cultures in fourteen instances, or in about 87 percent, the
fetal fluids gave cultures in five cases or in about 33 percent.
The work ol Hagan shows that there is a relalion of the organisms
foudd in the utero-chorionic space to those in the amniotic fluid
and in the meconium,

4 question in the minds of many investigators involves
the length of time the abortion bacillus remains in the uterus
after abortion. Schroeder and votton (11) injected cultures of
the abortion bacillus into non-pregnant uteri of cows. <he or-
ganisms were found to all disappear in the course of a few days.
kxamination of the uterine discharge of a cow which had aborted,
shows that the abortion bacillius persists for a period of from
twenty to thirty days, after which time the organism disappears.
It is the opinion of Schroeder and votton that the abundance and
period of persistence is intimately related to the nagnitude of

the lesions in the uterus attendent upon an eabortion.






Schroeder and votton (12) have verified through their
tests thet aborted fetuses harbor 3ang's bacilli in their stomach,
liver, intestines, lymph glands, spleen and blood, and that in all
cases in which the fetus .as infected with abortion bacilli, the
organism was found in the utero-chorioric space. Huddleson (135)

reports the findina of Bact. abortus in the stomach, liver, cspleen,

kidney end blood of aborted fetuses.

woussu (5) was the first to make the statement that thero
were other organisms besides 3ang's bacillus which caused abortion.
Since this report of i.oussu was made, other investigators have re-
ported different organisms found in cattle subsequent to abortion.
Egglink, reportea by ward (14), records a bacteriological inves-

tigation of 20 cases of kndometritis. In the 20 cases there oc-

cured:
Tubercle bacilli~-eeccccccccacaaaa 2
Bacillus pyogenesS---e-—ceccccacacaa 14
StreptococcusS-=-mecmmcccccaccaaax 12
volon bacilluSe=e-cceccccccccccaaaa 6
StaphylocoCCUS===mmemmccccnccaaaa- 5
Bacillus proteuS~---ececcccccacaaa 3
Bacillus subtiliSe=—ecccceccncecccaaa 1

In eleven cases reported by Wall (15) there occured:

StreptococCuS~~~mmmcmcc e cccccceee 7
Colon bacilluSee~ccemccccccccccaa 5
Bacillus pyogeneS=—=--===ceccccccaa-n 3

Angerobic bacil.ius (in one of these
bacillus of malignant edema)--2
hecrosis bacilluBe==-=~ccecae- 1

Proteus bacilluS~~---ccccacaaa 1






#all notes that of these only streptococcus and 3.
pyocenes hzve been found as pure infection, the others always be-
irg associated with other microorganisms. wall suggested that the
streptocccecus infection seems to be the wost acute, as in a very
short time it can cause a very deep and diffuse mnecrosis. The
pyogen~s in.ection proceeds more slowly and less imtensely, but is
of longer duration. vomplication with other infections with pu-
trefaction of the inflammatory exudate considerably increases the
crhanges.

Vifferent means of diagnosing the presence of abortion
disease and of isolstinz sang's bacillus have been used. hbuddleson
(16) inoculated guinea pigs intraperitoneally. After an incuba-
tion period of about twelve weeks, the antibody formation and the
lesions of abortion were determined. wvooledge (17), unvans (18),

Schroeder and Cotton (19) determined the presence of 3act. abortus

to be coumon in ilk by inoculation into guinea pigs. #henever
Bang's b2cillus was present in the 2ilk there was 8 slow develop-
ment of lesions which are characteristic for this organism. The
method of the above investigators in isolating 3ang's bacillus by
guinea pig inoculations is a very slow process. <he latest method
is by Smillie (2) and is considered by him to be wmuch better.
Cystic ovaries have been studied to some cxtent in con-
nection with abortion and sterility. Liss, reported by Albrechtsen
(21) believes that cysts may be the result of the disturbance of
nutrition of the graafian follicle. Loeb (22) has recently sihown
that cvarian cysts may be producecd in guinea pigs by underfeedinw~.,
In his experiments the feed wuas reduced to such an e:tent that
the guinea pigs lost from =0 to 36 percunt of their wright in from

7 to 14 days, and withcut exception cysts were found in the ovaries



o cysts developed in the control animals., THis, however, was
estreme underfeediing. Fitch (23) reports that in all cases

where a cystic corpus luteum was cultured, vigorous growth was
obtainei. One ovary gave a pure culture of a long chained strep-
tococcus. 3. coli has been found in several ovaries. .icroco-

ccus pyogenes has been found twice. =« rod which seems to be a

slight gas producer has been found thres times., 4albrechtsen (24)
believes that ovarian cysts may result from direct infection
from the uterus through the tubes, but that they sre wore fre-

quently produced reflexly.

sethod of Investigation.

Inmediately after abortion or apparently normal partur-
ition, (cases in which the calf lived) the buttocks and tail of
the calf were thoroughly vashed with mecurial soap and water. A
sterile rubber glove was ther put on the hand and by means of the
first finger inserted into the rectum a small amount of meconium
was obtained for bacteriological exemination. If the fetus was
dead at the tiie of abortion, or died in a few minutes afterwards,
it was taken to the laboratory where the meconiwn could be obtain-
ed under strictly aseptic conditions. «t the laboratory, the
fetus was opened to expose the stomach and intestines, then a
red hot spatula was held on an area of the stomach, as well as
on a part of the colon to be opened. 4 sharp scalpel, that had
been previously boiled in water, was used to open the stomach. |
A different scalpel was used for the opening of the colon. Thé
material was taken from the stomaeh by a sterile 10 c.c. pipette

which was forced through the small opening made by the scalpel.



The meconium was taken from the colon by a small spatula.
materigl from each wzs placed in a sterile wsmarch dish.

wmaterial was collected from: the uterus of the cow with-
in a few hours after 2bortion or apparently normal parturition, al-
so, on the following day, and then once each week for several
weeks. The buttocks, tail and vulva of the cow were thoroughly
washed with mecurizl so2p and water. Lhe vagina was washed out
with plenty of physiological salt solution. ZThe uterus was re-
tracted with uterine retractors, and if in any case the cervical
canzl was closed or too small ior the metal catheter, it was
first dilated with 2 pair of uterine dilators. The introduction
of a pair of dilators into the cervical canal should be done with
great caution, =s the corngested mucosa is easily perforated.
Ordinarily fatal consequences do not result. After dilation of
the cervical canal, a ietal catheter was introduced into the
uterine cavity. The catheter cannot be introduced to any con-
siderable distance unless the end is turned to one side or the
other, as the body of the uterus is comparatively short. If the
catheter is inserted straight in, it wil. come in contact with
the anterior wa.l sepsrating the right and left horn.

The catheter was then connected with a force pump by
means of a rubber tube, and the sterile physiological salt so-
lution pumpe® into the uterus. a return {low catheter was not
uses in this work. It was necessary to compress the rubber tube
and hold the solution in the uterine cavity until the uterus was
well massoged per rectum. <hen the uterus was well massuged thne
rubber tube was re:noved from the catheter and a small amount of

the solution aliowed to escape. 4 sterile flask was used to



catch the remainder which was taken to the laboratory.

In bad caeses of pyouwetra, with sbundance of pus, it
w2s not necessary to use the physiological salt solution except
for flushing the uterus as a therapeutic measure. Just massag-
ing the uterus per rectua was enouxh to force out through the
catheter a large cuantity of pus, which was collected in a flask

and used for the examination,

ledia used and ..ethod of Isolating Urganisms.

The media used for isolatinz the organisms found in the
material collected were:

Serun agar slants.

serum agar plates.

Plain agar slants.

¥lain agar plates.

Bouillonmn.

The serum was mzade by bleeding a cow or horse asepti-
cally, 2llowins the blood to iform a clot. <he serum that rises
to the top was drawn off and creserved with chloroform. The
serum agar was made a day or two before using by meltin: tubes
of plain agar and 2llowinr them to cool to 40 or 45 degrees C.
serum was added in sufficient amount to ecual one third of the
anount of =agar. If platés were to be used the wisture was pour-
ea into a petri dish and allowed to harden. The slants were
made in the usual way. Urdinzry plain ager which was wzde neu-
tral or very slightly acid (l.5 percent normal) to phenolphthalein

was used.

The same process woas used in isolating the oreganisms

from uterine materizl =2s from the meconiua or cysts. The me-



conium was brorken up and mixed well with a few cubic centimeters
of physiological salt solution. A platinum loop was inserted
into the material to be examined and then stresked across an 2gar
plate four or five times. A second and a third plate were streak-
ed in the same manner with the original material on the needle.
The plates were incubated for 48.hours at 37 degrees C. The first
plate might have to be discarded, but the second ¢«rd third plates
had many isolated colonies. =sach colony was merked with a blue
pencil and the plates were put in a lovy jar with plates of 3.
subtilis and incubated at 37 degrees . for about four days. The
cultural methods of iowsk (3) were used.

A macroscopic examination of the colonies was made with
a good hand lens or the low power objective of the microscope.
Transfers were made from all the different kind of colonies to
agar slunts. <he different kind of colonies formed on the serum
agar plates were transfered to serum agar slants and plain agar
slantg., <The small transparent, dew drop colonies .that developed
on the plates while in the Lovy jar were transfered to bouillon
and incubated for two days. Then a transfer from this was made
to another bouillon tube which was 21so incubated for one or two
days at 37 degrees C., i transfer was made from the second tube
of bouillon to a plain agar slant. Later in the work, it was
found that dextrose agar slants gave better growth for Bact.
abortus than the plain agar. <+t has been found, by running
duplicate tests using plain agar in one case, and agar slants and
bouillon, :s described above in the other test, that the latter
method gave a much better growth in a much shorter period of time
and with l°ss chance of losing the organism, ©The serum =2gar was

used for isolatinz B. pyozenes.






The followins medis wer: used to identify the organi zus
isolated:

Plain agar.

vextrose agar,

serum agar,.

Jerun slants.

Blood &agar.

wannit wgar.

Litmus lactose agar.

Gelatin.

York =elatin agar.

Litmus milk.

Plain milk.
Lactose bouillon. )

) Ylaced in fermentatidion tubes
Dexstrose bouillon. ; and neutral red added.
sacchrose bouillon.)

Bouillon.

Lsculin bile.

Potato slants.

Glycerine agar,

3oluble starch agar.

Dulcite agar.

Sorbin agur,.

arabinose 2gar,

Inulin agar.

Inulose agar.

The agar for the last six media, was mode of agar-agar,
water, salt and peptone, with one percent of the desired sugar

added. wany organisus especially the different types of the

colon group will fericent the ordinary plain agar.
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Guinea Lig Inoculations.

another method used to determine the presence of Bang's
bacillus in the uterus and meconium was the injection of guinea
pigs with the material collected. Two cubic centimeters of a so-
lution of meconium was injected intraperitoneally into each of
two guinea pigs. This was continued for about four washings
covering a period of four weeks. <The blood of the guinea pigs
was tested for abortion every month after injection, for a period
of three months. Ffrom twelve to fourteen weeks after the injec-
tion, the pigs were killed and examined for abortion lesionms,
The blood was tested by the complement fixation and agglutination
tests. The technigue e.aployed in the complement fixation test

is that of Hadly and Beach (25) of .isconsin.

Table I.

Agglutination Tewt.

1 T Rl 1 §

' Tube ' Antigen 'Serum ' Dilution

! ' c.c. 'undiluted '

1 1 'drops 1

1 v L L@

L § ! 2 ! 2 ' 1-20

1 L] L L 8

' 2 ! 2 ! 1 ' 1-40

! v 'serum dilut

] ] led 1_20 ]

! ] 1 erE !

1] L Lf T

'3 ! 2 J 8 ' 1-100

! [] 1 ]

4 ' 2 v a ' _1-200
v [ ]

"5 ! 2 ' 2 T 1-400

1 T T \

' 6 ! 2 ! 1 ' 1-800

Shake all tubes well and incubate over night at 37

degrees C.
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In sbortion work it is not necessary to use the first
tube which is a dilution oI 1-20.

In the above table a dropper system was used. <The cap-
illary pipettes were graduated to deliver twenty drops to the

cubic centimeter.,

Experimental Vork,

The experimental work was begun in June 1918, sach an-
imal worked with is taken up individually. A history of the an-
imgl, if any could be obtained, is given.

Case 995 was purchased at the age of one year (1913).

Blood test august 20, 1912, negative.

Bred way 11, 1914.

lovember 15, 1913, she received & 10 c.c. culture of

dead Bact., abortus, also, in December 1913, January and Kebruary

1914. Complement fixation and agglutination tests made after
these injections showed a positive reaction until iday 29, 1914.
lovember 20, 1916 and December 10, 1916, she was given subcutan-

eously 5 c.c. and 10 c.c, dead culture of Zact. abortus. Iebru-

ary 12, 1917, she was given 20 c.,c. of live culture of Bact.
abortus subcutaneously. She developed a positive reaction rebru-
ary 12, 1917 and has remagined positive until the present time,

Calved JYanuary 15, 1916.

Bred October 17, 1917.

Calved June 24, 1918 the 249th day of the period of
gestation., ollowing this, a uterine infection developed. The
discharge from the uterus which was mixed with mucus, was of a

thick yellowish non-purulent nature. <+he contents from the first
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washing (the day of parturition) were centrifuged and 0.5 cubic
centimeters of the sediment injected into each of twe guinea pigs.
A microscopic examination of the first washing revealed many short
rods, a Tew long rods, and cocci, also, a few lymphocytes. July
3, 1918, after collecting material for examination, the uterus was
treated with a 26 percent Lugol's iodine solution. A microscopic
examination of the uterine washimng at this time revealed many short
rods and cocci, also, some lymphocytes and epithelial cells. July
8, 1918, the discharge was more the nature of mucus and was not

as abundant as when previously treated. After collecting material
for examination, the uterus was again treated with 25 percent
Lugol's iodine solution.

Results obtained from the guinea pigs; One pig died of
an infection of B. coli communior. <The second pig was bled and
then autopsied. The pig had a slightly enlarged spleen, but Bang's
bacillus could not be isolated. +he complement fixation and ag-
glutination tests of the guinea pig blood was negative with Bact.
abortus antigen.

The organisms isolated from uterine washings were:

B. subtilis,

B. coli communior.

Staphylococcus pyogenes aureus.

Staphylococcus pyogenes bovis.

Streptococcus pyogenes.
B, 121.2421032 (see table VI)

The cow was bred July 26, 1918.

Doctor Hallmen examined this cow for pregnancy January
2ly 1919, External os was open to such an extent that the thumb
could be introduced as far as the secornd fold. She was killed for
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beef January 30, 1919, and the following notes were taken. Freg-
nant in left horn. ZFYosterior presentation. The head of the calf
was bent backward and to the left, with the point of the head ly-
ing on the left shoulder. Cervical canal was slightly open at the
posterior eni. The canal was quite well filled with mucus of preg-
nancy which was protruding back into the vagina. In the body of the
uterus and posterior ends of both horns, the chorion was attached to
the uterine mucosa by a diffuse development of cotyledonous tissue.
This cotyledonous tissue consisted of tufts varying in size frmm one
centimeter to nodules three centimeters in diameter by five centi-
meters in length. <The area involved was approxi.ately fourty centi-
meters long. 4Along the dorsal wall of the pregmant horn there was
apparently & diminition in the number of cotyledons. In other por-
tions of the uterine cavity the development of cotyledons was appar-
ently norual. <The cotyledons varied from three to eight centimeters
in length. In the utero-chorionic cavity there was a small quan-
tity of the so called abortion exudate. .aterial was taken from
the utero-chorionic space, aumnionic fluid, and mecohium of fetus
for Bacteriological examination. w0 organisms could be grown from
any of the above.

Case 995 B,, the calf of cow 995, born on the 249th day
of gestation, wés very weak, but lived. .:econium was obtained for
examination. Two c.c. of & suspension of meconium was injected
intraperitoneally itnto each of two guinea pigs.

The organisms isolated were:

B. coli communior.

Staphylococcus pyogenes aureus.

On September 26, 1918 the pigs were bled and then autop-

siei. Uo abortion lesions were found. The complement-
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fixation and agglutination tests of the guinea pigs blood were
negative.
case 801 was purchased Septewber 1, 1917, bker blood
reaction at that time was negative. She was bred wovember 3,
1917. a4t week intervals, beginning on way 29, 1918, she received

intravenously four injections of 5, 10, 20, and 20 cubic centi-

meters respectively of live culture oif Bact. abortus. On June

7, 1918, one week after injection of Bact. abortus, she developed

a strong positive recaction to the complement fixation and ag-
glutination test rescectively. ©She abdrted suly 17, 1918, the
257th day of thc period of sestation. <The calf was very weak and
died in about one hour. <rhe followinz day the fetal membranes had
to be re@ovea. at this time the uterus was treated with Sep tico-
solution and bovic acid., Un July 20 and 26 and august lst, the
uterus was washed out with physiological salt solution and the
samples taken to the laboratory for examination. 4 microscopic
examination of thé various washings revealed many small rods and
cocci, also, a few lymphocytes and epithelial cells.

In the bacteriological examination, the following organ-
isms were isolated:
. B. coli communior.

Streptococcus pyogenes.

Staphylococcus pyogenes bovis.

Bact. abortus.

Bact. 122.4222034 (See table VI).

Case 8014, the calf of cow 801, was aborted on the
257th day of gestation, and lived only about one hour. Some of
the meconium and contents of the stomach were obtained for

bacteriolozical examination and for injection into cuinea pizs.



The bacteriolocical examination of the stomach showed no
growth aerobically or anaerobicelly. The organism isolated from

the meconium was Staphylococcus pyogenes bovise.

The blood of the guinéa pigs was negative to both the
complement fixation and agglutination tests for abortion. 4autops:
revealed no lesions of abortion.

Case 802 was purchased September 7, 1917. The blood re-
action at the time of purchase was negative.

Sred for the first time September 21, 1917 and calved
June 27, 1918, She has remained negative up to the present time.
She developed a uterine infection after parturition, the discharge
being of a bloody nature. <The microscopic examinstion revealed
nmany cocci and a few short rods, also, many leucocytes and a few
epithelial cells. The cervirx was perforated on July 18, 1918, so
no more material was collected.

The organisms isolated were:

Staphylococcus pyogenes aureus.

Staphylococcus pyoscenes bovis.

Streptococcus pyogenes.

The guinea pigs did not show any lesions of gbortion., The
complement fixation and aggzlutination tests of the guinea pigs blood
were negative.

vase 8024 is the calf of cow 802, born June 27, 1918. <he
calf was stronz and healthy. .leconium was obtained for examination.
The organisms isolzted were:

Stephylococcus pyogenes bovis.

3. coli communior.
The guinea pizs which had been injected with meconium

were bled and then autopsied. Autopsy revealed no sbortion.
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lesions., <The complement fixation and agglutination tests of the
blood were negative,

vase B, 3., a 3rown Swiss cow from a herd near by,
aborted July 5, 1918, on the 200th day of gestation. .laterial
was collected from the uterus only once.

“he organisms isolated were:

3. coli communior.
B. coli (Sub. uroup I).

Bact. 212.2442014 (see table VI)

Bact. 111.2421014 (see table VI)
3act. 122.1111032 (see table VI)
Bact. 222.2121012 (see table VI)

case B, S.,a, the fetua of the srown Swiss cow, was

aborted on the 200th day of gestation. ileconium and material
from the stomach were obtained for examination and injection
into zuinea pigs. No organisms were found in the stomach. The
blood of the guinea pizxs was negative and on autopsy no lesiont
of abortion could be found.

The organisms isolated from the meconium were:

Be. coli communior,

B, coli (Sub Group II)

Staphylococcus pyogenes aureus.

Bact., 212.2441014 (see table VI).
A bacteriological examination of the heart blood of

the fetus revealed 3. coli communior.

Case 805 was purchased September 7, 1917. Blood re=-
action at the time of purchase was negative., She was bred
liovember 3, 1917. at week intervals beginning ..ay 29, 1918,

she received subcutaneously 10,20,40, and 40 cubic centimeters

respectively of live culture of Bact. abortus. Un June 7, 1918
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she showed a partial reaction to the agglutination test; on
June 21, 1918, she shoved a marked positive reaction to both the
complem:nt fixation and agslutination tests and has maintained
that reaction to the present time. 3he calved August 7, 1918.
The calf was stronz and apparentiy healthy. 5She cleaned in a
short time, but developed a bad case of endometritis, with an
abundance of dirty brown, thick discharge from the uterus.
august 15, 1918, after some miterial was collected for examina-
tion, the uterus was treated with 2 oz. of a 25 percent Lugol's
iodine solution.

Smears were made from the uterine material at the time
of the first washin~ and many small rods and cocci were observed.
There ware also some lymphocytes and epithelial cells present.
The orgarnisms isolated were:

Jact. abortus.

3. pyogenes.

Streptococcus (eran negative)

Staphylococcus pyogenes &albus.

Staphylococcus pyogenes bovis.

Streptococcus pyogenes.

In this case the Jact. gbortus persisted in.the uterus

for 28 days after parturition.

.Case 805a is the calf of case 806. <+he calf was
strong and apparently healthy. weconium was obtained for guinea
pig injection and for bacteriological examination. The organisms
isolated were:

Sta lococcus pyogenes aureus.

B. coli communior,




The guinea pigs were bldd and then cutopsied. The éutopsy re-
vealed no lesions of <bortion. The blood was negative by both
the complement fixation and agglutination tests,

case 9964 was born sy 28, 1916. There is no re-
cord of her until bovember 9, 1917, at which time the complement
fixation and agglutination tests of her blood were positive.

She had a very difficult parturition from an over sized
celf warch 31, 1918, =« bad case of pyometra developed and B.

coli, 3treptococcus pyogenes, and B. pyogenes were isolated from

the uterus by Doctor ZBeaver. The return of the uterus to an ap=-
parently nprmal condition within a few weeks was probably due
to the treatment recommended b; Doctor Hallman,

The latter part of July she developed a bad case of
endometritis., The discharge was of a dirty brown or reddish
brown color, sticky in character, adhesive to the tail and other
parts of the body with which it came in contact. The uterus was
washed out several times with physiological salt solution and the
material was used for bacteriological examination,

The organisms isolated were:

Streptococcus pyogenes.

§. coli communior.

Bact. 222,1131032 (see table VI),

Smears of the material from the uterus revealed many
rods and a few chains of streptococci, also, & few epithelial
cells and lymphocytes. ©She was killed for beef Yctober 7, 1918,
lNotes on the macroscopic examination of the uterus:

Between the body of the uterus and the rectum there was

an abcess containing about three ounces of thick creamy pus.
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The body of the uterus and vagina were firmly adherent to the
rectum,

The left oviduct was apparently normal. The right
oviduct was normal except for the presence of a small cyst about
2 m,m, in diameter situated about midway between the ovarian
and uterine end of the oviduct.

The left ovary was covered by peritoneum and showed a
few immature cystic follicles on the surface. The right ovary
was completely ensheathed in fibrous tissue that was a continu-
ation of the abscess capsule. +he cervicel canal was s5ix centi-
meters loms.  The body of uterus was two centimeters long,
uterine cavity contaired apparently no exudate; the .nucosa was
moist and glisteninc., “he color was not entirely uniform, but
narticularly around somne of the cotyledons, including the coty-
ledons of the left horn, the nucosa was more vascular. =The
cotyleions varied in size from one quarter to three quarters of
a centimeter in diameter. The apex of the first cotyledon in
the horn which was about one and one half centimeters in dia-
meter, was distinctly vascular or like s recent hemorrhage (bright
red). The gland mucosa otherwise was of a grayish chocolate color.
On the tissues of the broad ligament there were several small
abeesses varying in size up to the size of a hazelnut. These
contained a thick cre=my pus.

Unfortunately, it was not possible to make a bacterio-
logical examination of the pus as the case was available at the
time the use of the laboratory and assistants (uir. Welsh, ir.
Kidmans and myself) ware given over to the bacteriological work

in connection with the influenza epidemic in the ~. a, T, C,
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Case 808 was purchased oseptember 7, 1917. Blood re-
action at the time of purchase was negative.

september 23, 1917, she was injected subcutaneously

with 25 cubic centimeters of live culture of Bact. gbortus.
October 5, 1917, zhe leveloped a marked positive reaction th the
complement fixation and agglutinstion tests., This positive re-
action was maintained until she was killed.

she was bred bovember 1, 1917 for the first time and
on several occasions afterwards, but failed to conceive. She
was a nymphomaniac and was, therefore, killed august 12, 1918.
The reproductive organs were re.oved and taken to the laboratory
for a bacteriological as well as for a macroscopic examination,
Swebs were taken from the uterus; a bacteriological examination
of these failed to show any organisms.

an examination of a cystic ovary revealed two organ-
isms,

B. coli communior.

B. 121.4442012 (see table VI).

hotes on the macroscopic examination; The vagina con-
teined = considersble quantity of clear mucus. The cervix was
contracted. There was a slight amount of adhesive mucus in the
cervical cenal. 4he body of the uterus which was four centimeters
long was very umuch thickened and avparently fibrous. The mucosa
of the horns wus yellowish gray and moist. The cotyledons of
the horns were one quarter to one half centimeter long and one
quarter centiueter wide. Uvarian tubes were ap.arently normal.

Right ovary which was three centimeters long and ovel,
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contained & cyst about the size of a hazelnut., Lo corpus luteum
was present.

Left ovary was slightly smaller; it presented a cic-
atrix extending around its dorsal border, uo corpus luteum was
present,

Case 13, was born august 30, 1915.

Calved in 1917.

vglved July 10, 1918,

There was no history of abortion, retained placenta,
or difficulty in getting with calf, She has shown no signs of
estrum since calving. This cow was killed for beef August 9,
1918, and the reproductive organs saved for bacteriological and
immacroscopic examination.

Lotes taken on the macroscopic examination are as
follows:

Vagina contained considerable mucus. Lkxternal os clos-
ed. Cervical canal about nine centimeters long. Body of uterus
five centimeters long.

Uterine mucosa & light chocolate color. Cotyledons one
quarter to one half centiﬁeter long. VColor was more yellowish
gray than the gland mucosa, +=ucosa of the uterine horns about
thd same color as that of the body. votyledons average a little
larger. Oviducts apparently normal.

Right ovary about three.centimeters in diameter. Ihere
was & cystic corpus luteum present; also about 20 small cysts.

Left ovary three centimeters long and one and one half
centimeter in diameter. Showed no regressed corpus luteum,

3acteriological exawination: Lo growth from uterus.

vystic ovary contained 3. coli communior.
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vasc  14., was a2 cow frow a b2ef herd that reacted to
the tuberculin test witnout chowiny lesions post L.ortun,

The reproductive orsarns were re.oved and taken to the
laborstory. <he bacteriological esamination of the uterus gave
nezative results.

lotes on the macroscopic exanination are as follows:

The vagina was apparently norinal. 4xternal os, which was
closed, was about three centiwmeters in diameter., vervix about
fourteen centiieters long. -.-ucosa was light chocolate color. vCoty-
ledons were one to one half centimeter long and showed a depressed
center. --ucosa of the horns was light chocolate color but not
uniform. GSome areas showed a slight congestion. cCotyledons a-
bout one half to one and one nalf centimeters. Oviducts were ap-
parently rormal.

Rizht ovary was about five centineters long. It showed
a protruding corpus luteuir and either a cyst or a graafian fol-
licle.

Left ovary was about five centimeters long.

Case L, i, was 8 cow from a neighboring dairy nerd. Her
first calf was aborted, after which she had three norual calves.

w“areh 12, 1917 was the last time she calved. She was
bred four timnes eince tha last calving but failed to conceive.
She went from ..ay 29, 1917 to December 20, 1917 without occur-
rence of estrum. <“he last estrual period was July 8, 1918.

An exauination was made by Yoctor Eallman for ster-
ility July 24, 1918. <+he vegina showed & small anount of almost
clear mucus, <he os uteri was contracted and apparently normal,

The uterus was not enlarged and was apparently normal. The
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right ovary was normal but the left ovary showed a protruding
corpus luteum. The uterus was douched with physiological salt
solution. The vagina and cervix were douched with salt-soda
solution,.

Bacteriological examination of the uterus was negative.

The vaginal secretion was very slightly alkaline, A4
few rods and cocci were present, also, a few epithelial cells but
no lencocytes. Cervix was slightly alkaline. ©OSmears from the
cervix showed considerable mucus, but only a few cocci and small
rods were present. There were a few epithelial cells and numer-
ous lymphocytes.

September 10, 1918, she was bred and conceived.

Cagse D, B, was examined by Doctor Hallman for sterility,
July 16, 1918. The date of the last calving was January 15, 1917.
She had been served 8t irregular intervals for more then a year
since last calving. Her general condition was good and state of
lactation was dry at the time of exemination. Os uteri was com-
paratively dry, cicatrix on lower left side., Uterus was not en-
larged and tone was firm, Right ovary was about two centimeters
long and left ovary was the same size with small cysts about the
size of a pea. JSecretions from the vagina and cervix were acid.

Smears from the vagina revealed quite a few epithelial
cells and an occasional lymphocyte. 4 few rods usually in clumps
and a few cocci were present. sSome of the epithelial cekls show-
ed a few cocci in the process of phagocytosis.

Smears frou the cervix showed numerous epithelial cells
a few lymphocytes and a few cocci.

The cervix was flushed with salt-soda solution. The

uterus was flushed with sterile physiological salt solution.

Some of this salt solution was collectecd in a sterile flask for
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an examination. Then the uterus was flushed with a salt-soda
solution.

One organism was isolated from the uterus; Bact.
211.1421012 (see table VI).

sugust 8, 1918, the vagina and cervix were flushed with
salt-soda solution and then the cow was bred and conceived.

Case ..o C, never had a normal calf, She had two dis-
tinct abortions one of which was her last calving on June 16,
1917. A third one was suspected of abortion. This cow was serv-
ed four times at irregular intervals since last calving end on
July 16, 1918, an examination was made by Doctor Hallman for ster-
ility. oShe was in heat July 12, 1918, but was not in heat for
three months previous to this, The gencral condition of the cow
was abnormally beefy. She never gave any milk. The vagina con-
tained a small quantity of clear mucus with streaks of cloudiness.
Os uteri was almost completely contracted. Uterus was not enlarg-
ed. dight ovary was about three centimceters lonz. Left ovary was
about three centimeters long and showed & protruding corpus luteun,
Secretions of the vagina and cervix were acid to phenolphthalein.

smears from the vagina showed a few epithelial cells of
the squamous type and an occasional cell of columnar type. There
were a few lymphocytes present, but only a few rods and cocci.

snears fro.. the cervix show numerous lymphocytes, epi-
thelial cells, a few cocci and oval organisas.

The uterus was fiushed witl. physiological salt solution;
a sa.lple was collected in a sterile flask and taken to the lab-
oratory for bacteriological exaunination. 7The examination reveal-
ea 3. coli comnmunior,

After flushing the vagina,cervix, and uterus with one






percent sodiwc bicarbonate in salt solution, the cow was bred.

Case H. L, aborted December 25, 1917 with retained
placenta, #rom this time, untileuly 24, 1918, the day of ex-
anination for sterility by Doctor Hallman, she has had two services
and only two estrual periods. Her general condition was good and
the state of lactation was far advanced at the time of examination.
bxamination showed a large amount of mucus with streaks of pus in
the vagina. 03 uteri was contracted and very moist,

Left horn of uterus was & little larger than the right;
walls werc more flaceid. Right ovary was two centimeters long
and apparently normal. Left ovary contained a cyst about the size
of a hazelnut.

Secretions of the vagina and cervix were very slightly
alkaline., <The cell content of the vaginal and cervical smears
were much greater than in the former three cases observed., In ad-
dition, there were quite a few polynuclear cells, apparently more
of the latter in the vagina than in the cervical smears. The
number of microorganisms occurring was apparently few considering
the cell content. <rhere were a few short rods and numerous cluups
of staphylococci which appeared to be encased in mucus.

The uterus was flushedi with salt solution and a sample
collected for bacteriological examination. After flushing the
cervix and vagina with one percent soda-salt solution, the cow was
bred July 29, 1918. At this time the cervix and vagina contained
considerable mucus with a few streeks of nus., The cow was in heat.

The bacteriological examination of the uterus did not
reveal any organisms,

case 19; a calf five weeks o0ld, that died of gastro-

intestional intoxication, was autopsied and found to contain a
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cystic ovary. The ovary was removed and taken to the laboratory
for examination.

The organisus isolated were:

B. coli communior.

Streptococcus.

Case 32 was born august 30, 1910.

She was bred on the following dates:

Dec. 21, 1912; Calved Oct. 2, 1913.

April 18, 1914; Calved Ffeb. 1, 1915.

iarch 16, 1915; Aborted ilay 30, 1915.

Aug. 22, 1915.

Uct. 26, 1915.

Jec, 10, 1915.

4april 2, 1916; Abortec Lov. 4, 1916.

Jan. 12, 1917.

Peb, 2, 1917; (Yeast treatment)

Feb. 26, 1917.

.«darch 18, 1917,

April 9, 1917.

lay 6, 1917.

lov. 6, 1917.

There were no records of abortion beside those record-
ed above,

On December 14, 1918, this cow was examined by Doctor
Hallmen and the followinz notes made:

Cervix much congested; considerable cloudy mucus a-
round external os. VCervix slightly dilated. Uterus not enlarg-
ed but walls flaccid.

Diagrosis: catarrhal cervicitis and endomegtritis. The

animael was slaughtered for beef on ‘ebruary 11, 1919. The uterus



was taken to the laboratory where swabs were made: A bacterio-
logical examination was made. <+he uterus was sterile.

Lotes on the macroscopic exanination are as follows:

Posterior end of the cervix was about five centimeters
in diameter. xternal os was slightly dilated. ..ucous membrane
was covered with considerable quantity of slightly cloudy, adhesive
mucus, volor of mucous membrane was not uniform, but there were
numerous small echymotic-like areas. hether these were local
hemorrhages or highly vascular areas was hard to tell., Cervical
canal was about nine centimeters long. The color was grayish drab
with few echyiotic-like areas. JSody of uterus was six centimeters
long. Uterine mucosa was darker drab than the cervical mucosa and
fairly uniform., -ucous membrane of the left horn was similar in
appearance to the body, some portions were a little more vascular.
Cotyledons were zbout one centimeter in diameter and were of a
yellowish gray color, -.ucous membrane of the right horn was simi-
lar to that of the left horn. sucous membrane was moist and glisten-
ing but no apparent exudate. <he right oviduct apparently normal.
Right ovary three centimeters in diasmeter, spheridal in shape, con-
tained a protruding corpus luteum one centimeter in diameter and
several immature follicles. Left ovary about three centimeters by
two centimeters. Jontained a protruding corpus luteum one centimeter
in diameter and a cyst like structure one and one half centineter in
diameter,

Case 17, a ied folled heifer three years old that had never
calved, was bred in 4pril 1918, There was no history of breed-
ing since April 1918. Cow was in pasture during the suumer,

The first week in December 1918, the cow aborted a fetus about nine






inches (approximately four :ionths old). This was probably from
service in the pasture during the summer,

This cow was killed for beef January 21, 1919. Swabs
were made from the uterus. vystic fluid was collected for ex-~-
anination. There were no organisms found in the uterus or cystic
ovary.

lotes taken on the macroscopic examination are as
follows:

Uterus not enlarged. =Right ovary normal. Left ovary
contained a full sized corpus luteum, one cyst one centimeter in
diameter, and three or four small ones. Both oviducts normal.
External cervix three centimeters in diameter. Lxternal os clos-
ed. Small quantity light chocolate colored, slightly adhesive
substance in os. Hypertrophy of second and third folds. Body
four centimeters long. -:wucous a light drab, fairly uniform in
color. ucus of right horn was not uniform in color; & portion
was light drab whil¢ other parts were dark drab (mottled). Coty-
ledons one half to one centimeter long; quite uniform in color
except in mottled areas. ..ucous membrane was moist and glisten-
ing with no exudate. ..ucous membrane of left horn was of light-
er and more uniform color than that of the right horn.

vase 18 was vorn .day 18, 1913.

Bred august 20, 1914;

Calved -ay 21, 1915,

after calving she had some trouble in getting with
calf and was treated for sterility by Doctor Eallnan.

She was bred January 27, 1916; <Calved Uctober 28, 1916.

There is no record oi treatment after second calving.
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She was bred or the followinz dates:

vept. 17, 1917.

Jan. 14, 1918.

Feb. 14, lBlQ.

slarch 10, 1918.

Aug. 9, 1918.

There is no record of abortion during this time,

Cow was slaughtered for beef January 27, 1919. Swabs
were made from the uterus. Lo organisms were found in the uterus.

liotes on macroscopic examnination of the uterus are as
follows:

Cyst four centimeters long and ore centimeter in diame-
ter, projecting above the surface of vaginal mucosa, was about
twelve centimeters posterior to the os. <&oxternal cervix was six
centi.eters in the largest diasmeter. OUn opening the cervical canal,
the external folds at its lower border were found to be consider-
ably enlarged. Left lateral portion of third fold was not quite so
enlarged as the first. 3Body of uterus two centimeters in length.
small quantity of clear, slightly adhesive eudate in the cervical
canal. :ucosa of the left horn was of a light chocolate color;
not uniform, some streaks showing :10re blood pigment than others.
Cotyledons three mili.eters in diameter showing depressed area in
center, valls of the right horn apparently a little thicker than
those of the left horn. Adjacent fo some of the cotyledons of the
right horn, the gland mucosa was decidedly éore vascular than other
portions. ..ucosa of both horns was moist and glistenirg, with no
inflammatory exudate. 2Both oviducts apparently normal. =Right ovary
contained a corpus luteum one and one half centimeters in diameter,

projecting well above the surface. In the center, there was a cyst



one centieter in diaceter containir> clear fluid, also, several
small cysts spherical in shape, Left ovary three and ore half cen-
timeters lorg, clightly flettened; cyst one ce:tizeter in dismeter.

(ne orgaiisxz, 3. coli coumrunior was isolated frow the cyst,

case 9978 was born rebruary 4, 1916. <+he cow was nega-
tive to the complexent fixation and agglutination tests. January

lo, 1917, she received £5 c.c. 0 a live culture of 3act. abortus.

October 12, 1918 and Uctober 13, 1918, ske received 5 c.c. of a

live culture of 3gct gbortus on feed. sShe calved uovember 15,1918

and has rerained negative to sbortion up to the present time,

anriotic fluid was collected at trhe time oI parturition.
washirgs froa the uterus were collected three tiies. =sollowing
this, the o0s was closed so no more waski:-s were obtaired.

The amniotic fluid was sterile,

All the uterine washi:.ss were sterile. <The blood of the
guinea pigs was negative to abortion.

case 997B1l, & strong kealthy calf from cow 9973, was born
Lovewber 15, 1918.

The meconiun was examined and 2 c.c. injected into each
of two guinea pigs. The blood of the guinea pigs was negative to
abortion,

The meconium was sterile.

vase 999 was purchased at the aga of one year. 3lood re-
action at the time of purchase was negative to abortion.

Uctober 10, 1913 and ~ovember 8, 1913, she receivecd 10

and 10 c.c. of a live culture of Bact. abortus subcutaneously. She

developed a reaction October 29, 1913 and renained positive until

;'*ay 29, 1914.

She calved sfebruary 3, 1916.
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December 13, 1916 she received 10 c.c. of a live culture
of lact. abortus intravenously.

Calved Decewber 31, 1916; preaature.

January 5, 1917 she developed a positive reaction to
abortion.

velved unoveaber 5, 1917.

3red rebruary 15, 1918; calved wovember 26, 1Y1ld.

“his cow cleaned in a snort time, Jhree uterine wash-
ings were exaiiined and tren the cow was sold. Staphylococcus

pyogenes aureus was found. +he blood of the guinea pigs was neg-

ative to the complement fixation and agglutination tests for a-
bortion.

vase 999 D., & strong calf from cow 999 was born Lovem-

ber 16, 1918, The meconium was examnined and 2 c.c. wes injected
into each of two guinea nigs., The blood of the guinea pigs re-
mained negative and no lesions ol abortion were found.

Staphylococcus pyocenes aureus was found in the meconium.

Cagse 806 was purchased September 7, 1917. The reaction
at the time of purchase was negative to abortion. OUn September
256, 1917, she received intravenously 10 c.c. of a killed culture

of Bact. abortus. OUctober 5, 1917, she received intravenously 30

c.c. of a live culture of Bact. abortus. October 5, 1917, she

developed a full positive reaction to abortion.

This cow had not been in heat up to January 3, 1918.
Observations had shown that after an electric dissociation treat-
ment wows would come in heat. On January 3, 1918, she was given
an electric dissociatiun treatment for sterility by DLoctor hallman.

3eginning ~ebruary 22, 19138, she was given live culture

of 3gct. abortus or feed every day for one week,
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She was bred Hebruary 27, 1918 and calved November
256, 1918.

Un the date of parturition a washing was taken from the
uterus. wovember 27, 1918, there was a discharge of pus from the
uterus. It diminished until by the fourth week it was emtirely
absent.

The organisms isolated were:

3. coli comrunior.

Streptococcus pyogenes.

The guinea pigs that were injected with uterine washings
were killed but rno lesions of abortion were present. The blood
was negative to Woth complement fixation and agglutination tests
for abortion,

Cagse 806 A., the calf of cow 806 was born iovember 25,

1918, lieconium was obtained for & bacteriological examination and
for injection into guinea pigs.

B, coli communior was isolated from the meconium,

The guinea pigs were bled and then sutopsied after the in-
cubation period,

The blood of the pigs was negative to ebortion tests. All
organs were apparently normal,

Case 1lAlA was purchased January 1917 at the age of two
years. Reaction at the time of purchase was positive. She abort-
ed her first calf January 1917. January 19, 1918, she gave birth
to an spparently normal calf,

She was bred April 7, 1918 and calved Jamuary 13, 1919,

She cleaned in a few hours after calving. +Washings were

teken from the uterus for examination and for injecting into guinea

pigs.
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There was no discharge from the uterus for two weeks,
when there appeared a dirty yellowish discharge which contained
epithelial cells, cocci and a few leungocytes.

There were no organisms grown from the contents of the
first three washings. A streptococcus was isolated fram the
next three washings.

The results of the guinea pig inoculation were negativae

Case 114142, the calf from 11AlA was born Jammary 13,
1919. The meconium was collected and 2 c.c. of a suspension of
it was injected into each of two guinea pigs.

warch 24, 1919 the pigs were killed. All the orgauns
were apperently normal. The blood was negative to abortion tests

The meconium was sterile.

Case 50 was a clinic case of Doctor Hallman. The cow
calved the last week in hovember 1818, Ko attention was given
her until December 24, 1918. On this date the diagnosis'of
pyometra was made. The uterus was irrigated with pPhysiological
salt solution and then 2 oz. of 50 percent Lugol's solution was
introduced into the uterus. i'requent treatments were given.

January 31, 1919, a 5 percent formalin solution was
introduced into the uterus. The same treatment was given on
february 7, 1919.

Un rebruary 10, 1919, Doctor Lallmsn collected some of
the discharge from the uterus and sent it to the laboratory for
examination. JStreptococcus pyogenes was isolated. It will be
noted that the streptococcus was isolated after the drastic treat-
ment which had been given every tew days.since December 24, 1918,

and especially after the formalin treatument.
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Case 999 A was born rebruary 3, 1916, She gave a

negative reaction to abortion tests.

She calved January 23, 1918,

vias bred -warch 16, 1918, and calved again December 24
1918.

She cleaned in about two hours but developed & metritis.
Uterine washings were taken for examination. Two guinea pigs were
injected with 2 c.c., each of the various washings.

The cow remained negative to the abortion tests before
and after parturition.

The organisms isolated were:

B. coli communior.

Streptococcus.,

The streptococcus failed to grow on the media during
the first two days of incubation at 37 degrees C.,, but appeared
as tiny pin point blue colonies at the end of the third day of
incubation in the Lovy Jjar.

A stain made from the colonies taken from the Lovy jar
showed the organisms to be short chain, gram negative strepto-
cocci, This streptococcus was isolated twice out of the five
washings.

The guinea pigs injected with the washings of 999 A
were all negative to avortion tests. There were no macroscopic
lesions of abortion,.

Case 999 B., the calf of 999 A, was born December 24,

1918, Ilieconium was obtained for examination., Guinea pigs were
injected.

The blood of the guinea pigs was negative to the
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abortion tests.

Iio macroscopic lesions of abortion were present.

B. coli communior was isolated from the mcconium.

Case 997 was purchased at the age of one year. On
October 10, 1913 and on lovember 8, 1913, she received 10 c.c.
of a live culture of 3Bgct. abortus. She developed a positive
reaction to the abortion tests and maintained it until ..ay 29,
1914.

She calved irebruary 4, 1916.

On December 18, 1916, she received 10, c.c. of a live

culture of Bact. abortus. 3She developed & positive readtion

January 5, 1917, and maintained it.

She calved December 21, 1916.

Was bred April 8, 1918, and calved again January 18,
1919.

Uterine washi:gs were examined and 2 c.c. were inject-
ed into guinesa pigs.

There were no organisms isolated frow the uterine
washings.

The blood of the guinez .igs weas negative to $he a-
bortion tests,

There were no macroscopic lesions.

case 997 C,, the calf of 997 was borm Yanuary 18, 1919.

The calf was strong and apparently in a healthy condition.
-ieconium was plated out but gave negative results. The
guinea pigs that were injected gave negative results to the a-
bortion test.
vase 807 was purchased September 7, 1917. The blood

reaction at the time of purchase was negative to the sbortion






tests.

September 13, 1917, she was given 10 c.c. of a culture
of killed Bact. abortus subcutaneously. She developed a positive
reaction September 20, 1918, which lasted until isovember 16, 1917.
Since tnis time she has mainteined a negative reaction to the a-
bortion tests.

September 23, 1917, she was given 25 c:c. of a culture
of live 32act. abortus subcutaneously.

Observations have shown that an animal will come in
heat shortly after an electric dissociation treatment. 3Since tis
cow would not come in heat, she was given an electric treatment
for sterility by Doctor cgllman. (January 2, 1918).

On April 2, 1918, she received 5 c.c. culture of live
Bgct. gabortus intravaginally and was immediately bred but failed
to conceive, She was given the sare treatment spril 22, 1918.
way 31, 1918, and on June 9, 1918, On June 10, 1918, she conceived.

The writer noticed that she was discharging shreds of
tissue and & dirty yellowish putrid pus about Lovember 20, 1918.

This continued until December 27, 1918, when she aborted., The
placenta came away in small pieces c.ixe. witn an abundance of
dirty yellowish putrid pus. =The discharge conmined numerous
small rods, cocci, epithelial cells and leucocytes. ashings
were taken from the uterus every week until rebruary 5, 1919.

The orgenisms isolzted were:

3. coli communior.

Streptococcus.
The guines pigs injected with 2 c.c. of the various

washings oi the uterus failed to show any lesions of aborti.n,

The blood of the guinea pigs was negative to the abortion tests,
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The streptococcus failed to grow the first two days of
'incubation of the plates at 37 degrees C. On the third day of
incubation in the ~ovy jar, the colonies appeared as very small,
pin point, bluish colonies. <his organism was isolated six times
in this case.

April 3, 1919, a 24 hour growth of this organism on
veal agar slant waé washed off with physiological salt solution
and 1 c.c. of the suspension injected subcutaneously into a preg-
nant guinea pig. April 6, 1919, the pig aborted. On April 7,
1919 the pig was autopsied. The spleen was once and & half its
normel size, The streptococcus was isolated from the spleen,
blood, and uterus of the guinea pig.

Cage 807 A, the fetus of cow 807, was aborted on the

200th day of gestation. The fetus was taken to the laboratory
for examination. A streptococcus which grew the same as the one
isolated from the uterusk of case 807 was isolated from the blood,
liver, spleen, stomach and mecornium. A gram stain of the blood,
liver, and spleen showed short chains of a cocci which were gram
negative.

The liver and spleen were very friable. The male guinea
pigs injected with 2 c.c., of a suspension of meconium did not
show any lesions of abortion and the blood was negative to the
abortion tests. The pigs used for the injection of the stomach
contents were apparently normal,

The organism caused abortion in a pregnant guines pig
in about three days.

Case 20, a grade shorthorn, was about six years old
when her last calf was born in January 1917.

The cow was bred in late spring or early summer and was
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thought to be with calf during the summer. There was no evidence
of abortion but the animal began to show signs of estrum, at
first irregularly but during the lust sunmer and fall quite regu-
larly. sShe was bred persistently for some time with failure to
conceive.

vow was killea for beef r'ebruary 11, 1919.

The reproductive organs were sant to the laboratory
where a bacteriological and a macroscopic examnination was made.

Results of the bacteriological examination were:

The uterus was sterile. The cystic ovary contained B.

coli communior.

iotes on the macroscopic examination:

External cervix was four centimeters in diameter., Ix-
ternal os vwas closed. <There was quite a quantity of clear only
slightly adhesive mucus in the external os and covering the pos-
terior end of the cervix. <Cervical canal was seven centimeters
long. Iransverse folds were aprarently normal but there was an
appreciable quantity of rather adhesive exudate present. The body
of the uterus was five centimeters long. :..ucous membranw was of
8 light grey uniform color except two small areas averaging about
‘two centimeters by one half centimeter near internal os. These
were apparently more vascular than that surrounding the gland mu-
- cosa, The cotyledons were about one half centimeter in diameter;
and were depressed in center. Left horn was similiar to the body,
fairly uniform with few wascular areas. Color of the horns was
similiar to that of a heifer ::ore than that of a cow that had
calved, Left oviduct was normal. Left ovary was four centineters
in diameter, spherical in shape and contained a protruding corpus

luteum two centimeters in diameter. The right ovary was four
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centimeters long; contained one cyst-like structure two centimetes.
-in diameter an& several suall ones.

vase 9, was born «ay 16, 1911l.

The animal was bred on the following dates:

reb, 29-13.

say 30-13.

Dec, 20-13.

Jan, 12-14.

Feb, 3-14.

March 10-14.

April 10-14.

April 27-14.

gy 5-14.

June 30-14.

Aug. 9-14. valved -8y 15-15,

There was no record of abortion at any time nor did
the records indicate the appearance of estrum between uday 30,
1913 and December .20, 1913.

artificial inpregnation was atteupted on the following
dates:

Dec, 20-13.

June 12-14.

feb., 2-14.

sJlarch 10-14.

liarch 30-14.

April 10-14.

April 27-14.

uay 5-14.

The yeast treatument was given June 30, 1914 and August

9, 1914.
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This anical vas bred again on the following dates:
July 20-15.
Sept. 9-15.
cept. 18-15.
Oct, 4-15, -
Uct., 21-15.
Vec, 21-15.
Dec, 31-15.
Jan., 20-16.
feb, 24-16.
-s:arch 31-16 Yeast treatment was given.
w.ay 19-16 " " " "
June 7-16. " " " "
June 23-16. " " ! "
July 11-16.
cept. 9-16.
Oct, 12-16.
Lov, 8-16., 4after washing out vagina with salt solution
Jan. 20-17.
Bept. 22-17. After using soda solution.
Dec, 6-17.
mgrch 26-138.
Sometime during the spring of 1918, (date not recorded)
Doctor ballman made an examination and pronounced the animal
pregnant, apparently about seventy or eighty days advanced. A
few weeks later, another examination was made and it was found
that the ani.al w:s not pregnant. Apparently she had aborted but
had been unnoticed by the herdsman. w0 record was made of the

clirical condition at this tii.e. In & short time the animal was
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turned out to pasture without further service by bull and re-
mained in the pasture until October 13, 1918. On this date the
followirg notes were made by Coctor hallman:

- "There is a small quantity of clear mucus in vagina in
which are seen a few flakes of pus. Un manipulation of cervix,
a tablespoonful or ..ore of an adhesive light mud colored mucus is
forced out of cervical canal. <+the external os and posterior eni
of cervix is open (can insert three finzers), but internal os is
closed."

"On rectal examination, it is found that the uterus is
distended. The walls are very tense simulating pregnancy of the
fourth to fifth month, though a fetus cannot be felt. A diagnosis
of uterine dropsy was made and we proceeded to draw off the fluid.
Fourteen to sixteen quarts of a straw colored fluid, in which
there is considerable coagulated blood, is drawn from the uterus,"

"After removal of this fluid, a foetus about twenty fiva
or thirty centimeters long can be palpated per rectun., There is
no record of breeding this animal after .iarch 25. It is positive-
1y known that she was not bred to the herd bull before turning to
pasture. The only explanation of pregnancy is that a bull of some
neighbors must have broken into the pasture during the summer and
served the cow. This assumption is verified by the fact that on
this same date a heifer, which had not been bred to the herd bull
and which was put on pasture at the same time as the aninal under
consideration, was examined and found to be pregnant!

"lo effort was made to remove the fetus at this time,
believing that it would be delivered in a few days".

On November 8th this animal wam again examined and the

following notes were made:






"There is an adhesive muco-purulent discharge in the
anterior part of vegino wnd cervical canal. The uterus is very
little if 2ny enlarged. Tone is fair. There is =2 small cyst
in right ovary. The cervix was cleansed and one ounce of 50
percent Lugol's solution was injected into the uterus.”

"February 1, 1919 considerable muco-purulent discharge
in the vegina, vervical canal is open. u&xternal cervix is con-
gested., lio marked enlurgement of the uterus. Tone is fair.,"

With the record of this animal, an unfevorable progno-
sis was made and it was decided to sleughter her for beef.

She was killed February 11, 1919.

The reproductive organs were sent to the laboratory
where 8 bacteriological and a wacroscopic examination was made.

Kesults of the bacteriological examination were:

B, coli communior was found in the uterus. The cystic

ovary was sterile.

Hotes on the macroscopic examination were:

Lxternal os was dilated; there was a slight hypertrophy
of the external fold at the lower and right lateral border. There
was also a small quantity of a clear slightly adhesive secretion
of the external os. The cervical canal was nine centimeters long
and contained a small quantity of slightly sdhesive exudate. :iucou;
membrane was light drab color. The body of the uterus was two
centimeters long and of slightly mottled pinkish color. 1In the
mucous membrane small areas of a lighter grayish color were ob-
served.

The mucous membrane of the posterior end of the left

horn was similiar in appearance to thet of the bogy of the uterus.

The cotyledons were three milimeters in diameter and were of a
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grayish whkite color, contrastinzg strikinely with gland mucosa,

In proxinity to one cotyledon near the posterior end of the horn
was & small nodule one centimeter in diameter, and one centimeter
high, wkich from superficial exarination appearei to be a sizall
twior. +he nucous ue:branes of the middle and anterior portious
were not uniform in color; some portions apreared more vascular,
other portions were light drab in color. <“Yhere was & small
quantity of turbid creea.-like exudate.

The mucous mecabrane of the right horn was a little
more uniform in color and a little lighter drab than the left
horn. Same character of exudate was present. In the anterior
end, & small piece of a flat bone five centimetcrs long and
about one centiieter wide was founa. Looked like it might be

a flat piece of a shaft or long bone. B. coli communior and an

abundance of leucocytes were in the exudate which surrounded
this piece of bone.

The right oviduct was apparently rormal except for
the presence of a cyst about one and one half centimeters in
diameter at the fenestral end.

The right ovary was five centimeters by four centi=-
meters and contained a cyst-like structure two cerntimeters in
disneter. <he left ovary was two and one half by four centi=-
meters and contained a large cystic (?) corpus luteum four
centimeters in diameter.

Left oviduct was apparently normel.
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TA3RLE VI

A kumerical Systen of xecording the Salient
Characters of an Urganism.

(Descriptive Chart-Society of anerican Bacteriologists).

100.

200.
10.
20,
30.

1.
2.

0.1

0.2

0.3

0.4
01
.02
.03
.04
.001
.002
003
«004
.0001
.0002
.0003
.00001
00002
.00003
.00004
00005
.00006
«00007
00008
«00009
00000
.000001
.000002
000003
0000001
0000002
.0000003
0000004

Endospores produced.

ktndospores not produced.

Aerobic (strict?.

racultative anaerobe.

Anaerobic (strict).

Gelatin liquefied.

Gelatin not ligquefied.

Acid and gas from dextrose.

acid without gas from dextrose.

o acid from dextrose.

No growth with dextrose.

Acid and gas from lactose.

4cid without gas from lactose.

Lo acid from lactose.

o growth with lactose.

acid and gas from saccharose.

dcid without gas from saccharosse.

Lo acid from saccharose.

wo growth from saccharose.

nitrates reduced with evolution of gas.
ditrates not reduced.

HWitrates reduced without gas formation.
Fluorescent.

Violet chromogens.

Blue chromogens.

Green chromogens.

Yellow chrorogens.

Orange chromogens.

Re. chromogens,

Brown chromogens.

Pink chromogens.
lNon-chromogenic,

Diastasic action on potato starch (strong)
Diastasic action on potato starch (feeble)
Diastasic action on potato starch (absent)
Acid and gas from glycerin.

Acid without gas from glycerin.

o acid from glycerin,

Lo growth with glycerin.
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In Table V will be found the results of the inoculaticns
of the guinea pigs with uterine washings and with meconia,

Past investigators claim that it requires from twelve
to fourteen weeks after injection for the lesions of abortion to
develop. |

In December 1918, Smiliie, of Rockefeller Institute,
published in the Journal of Experimental edicine am article en-
titled, "An Improvement in the ilethod of Isolating and Recovering
the Bacillus of Cattle Abortion through Guinea Pigs." Smillie
autopsied the pigs in four weeks after they had been injected.
The lesions found in these pigs were not so extensive as those
found in pigs which were left for twelve weeks but nore organisms
could be grown from the spleen of these pigs than from those
which were given a longer incubation period.

The following method was used in isolating the organisms

A piece of the spleen was rubbed across a veal agar
slant and then deposited in the water of condensation in the tube,
The tubes were sealed with sealing wax and placed in an incubator
at 37 degrees C. for eight to ten days.

it Ohio University this method of smillie was tried

out with stock cultures of Bact. abortus. Ilegative results were

obtaeined at each trial.
4ll inoculated guinea pigs used in the process of this

investipgation for the isolation of Bact. zsbortus were autopsied

after an incubation period of three months.
Before completing this article, the method of sSmillie

was tried out with a stock culture of Bact. =sbortus. Lach of

two agar slants was inoculated with a2 strain of Bact. abortus







that had b 2n in the laborsztory for four years. :hen sufficient
growth had developed, it was washed off the agar with eight
cubic centimeters of physiological salt solution. On .arch 25,
1919, a guinea pig was injected with two cubic centimeters of
this suspension; a second pig was }njected with one cubic
eentimeter of the suspension., On =pril 25, 1919, the pigs were
autopsied and samples of the blood were taken for examination.
The blood in each case gave 2 strong positive test to abortion.
The spleen of the pig that received the two cubiec

centimeters of suspension of Bact. abortus was two and one half

times its normal size and contained small nodules. The spleen
of the pig that received one cubic centimeter of the suspension
was twice its normal size and contained small nodules. The
method of inoculatine the veal agar slants was the same as that
of omillie. Instead of sealing the tubes with sealing wax, they
were placed in a Lovy Jjar. The air was then pumped out of the
jar.

A plece of the spleen was also streaked across plates
of veal agar. These plates were put in Novy jars with B. Subtilis
The liovy jars containing the test tubes and plates were incubat-
ed for four days at 37 degrees v, at the end of this time, there

were many isolated colonies of Bact. abortus on the tubes and

also on the plates. There was no noticeable difference in the

nunber of colonies from the two pigs.

Summary.

The twenty four cases (Table II) studied for = com-

. parison of the flora of the uterus znd meconium showed that the

twelve uteri gave cultures in 83 1/3 percent. The uterus con-



"= B3 -

tained more organisms thun the meconium. The meconium was found

to be infected with B. coli communior, staphylococcus z2nd strep-

tococcus. Thezr orzanisms were also found in the uterus. Bact.
abortus wzs found to persist in the uterus for twenty eight days.

In no case was Bact., abortus found in the meconium, In all cases

ecxcept vuse 8054, whenever the neconiwn was infected, the uterus
was found to harbor the same organism. In some cases the meconium
was found to be sterile, .hile the uterus harbored organisms.

B. coli and certein cocci were found in the sezled uteri of ap-
parently normal cows. The results obtained in this article will
be of interest to investigators, of white scours of calves, who
belicve that the calf is infected before birth. 4 large percert-
age of calves are born with infected meconium. The uterus is
first infected, probably followed by the fluids, and lzstly, the
meconium. The infection probebly reaches the uterus by passing
through the cervix from the vagina before the seal is formed and

persistine there throughout pregnancy.
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