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EPIZOOLOGY OF ERYSIPELOTHRIX RBUSIOPATHIAE 
INFECTION IN TURKEYS 

INTRODUCTION 

Oregon turkey producers have experienced severe 

losses in recent years from Erysipelothrix rhusiopathiae 

iDrections in their birds. The disease usually manifests 

itself during the cold and rainy months . However. during 

the 1949-50 season of infection outbreaks occurred from 

August 1949 through April 1950. During that period 42 
different outbreaks of th~ .disea&e wet"e diagnosed by the 

Department of Veterinary Kedicine at Oregon State College. 

The majority of cases appeared within the Willamette 

Valley region. 

A diagnosis of erysipelas waa established in all 

cases by the following procedure : Organs of birds show­

ing typical septicemic lesions were cultured on nutrient 

agar slopes fortified with peptone and gelatin and in 

Brewer thioglycollate medium. If a morphQlogically typi­

cal organism was recovered from these media. a mouse pro-

taction test using anti-swine erysipelas serum of equine 

origin was employed for identification. Mice receiving 

serum and the isolated culture survived the inoculation 

while mice receiving the culture only died in about three 
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to five days . The organism was again recovered from the 

tissues of the dead mice by culturing. 

The prevalence of the infection is important to 

other livestock producers and to public health workers . 

Man will quite readily serve as a host to the bacterium. 

in which case the disease is called erysipeloid.. The 

disease can be expected to appear more frequently in the 

swine of this region as the hog population 1nerease·s . 

Erysipelothrix rhusiopathiae infections have been diag­

nosed in Oregon sheep. and the condition may be of co~ 

siderable importance in that specie . 

'. 



PART I 

' 
ERYSIPELOTHRIX RHUS.IOPATIIIAE AS A SOIL SAPROPHYTE 

It has been reported by Hesse (3. pp.l68-19l) and, 

Vallee {8* pp.8.57-858) that Erysine-lothrix rhus,iopa.thiae 

is both a soil saprophyte and a virulent pa tho.g~n. The 

idea of: a soil saprophytic phase for the organism has 

been used as an explanation for the continuity of" t~ in­

fection ft-om year to year 1D western Europe~'s eoncen­

trated swine raising regions. These invest~gators state« 

that soils in regions where the d1s$ase was an enzooti• 

probl.e-m would serve as favorable· growth media f'or the 

organism, whereas soils from nonaff'ected are-as would not 

aerv& as favorable growth media for Erysipelothrix 

rhusiopathi.a.e. 

In view of the prevalence of the disease on Oregonts 

turkey ranges a program was initiated to determine the 

validity of the soil saprophyte concept for the bacteri­

um.. It was thought that 1!' a re1ationship to the soils 

ot the region could be found the information might be 

use:ful. as the basis for control measures. 

PROCEDURE 

In preparation :for so11 studies with the organism. it 

was considered imperative that a technique be d.eveloped 
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wherein tl::l$ organism., if present , could be recovered even 

tho'Ugh associated with th-e mult1p1e flora of soil. Dale 

(1, p.2.28) dema-nstrated that growth of Erzs1pelothr1x 

rbusiopathiae could still he supported 1n .med1a contain­

ing a eone&ntr,ation of 0-.25 per eent phenol• .. Jledla 

phenolated in that concent:ratiou would suppress most 

bacteria. Because of the microaerophilic physiology of' 

Erz:sipelothr1x rhusiopathiae,_ Brewer th1oglycollate 

medium was ehoaen to obtain the maximum nrunber o.f cells in 

fluid eultm-e. ·rt was round that Brewer thioglyeollate 

med11.1ll1 containing 0.25 per cent phenol support-ed lwturiant 

growth of pure cultures of irzs!pelothr1x rhus1opathiae 

when in_eubated at room temperature with only a slight 

lengthening of the initial stationary phase of the growth 

curve as eomp~red with nonphenolized media. However, 

phenoli:zed cultures incubated at 37 degrees centigrade 

were almost completely inhibited by the phenol. Man,- of' 

the aetive cultures of Erysigelothri..x rhusiopathiae 

pre,sented eharacteristi.e eol.ony growth in Brewer thio­

glycollat1!;) medium w1thin 12 hours. The nonmotile organ­

isms remained s:uspended in ·. the slush agar, p.resenting a 

characteristic feathered appearance.. Because of these 

characteristics, Brewer th1oglycollate medium was eon.­

sidePed ideal for research purposes with the soil and for 

primary isolation f'rom diseased birds . 
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Dale's (1, p.228} procedure .for separating Erysipelo­

thrix rhusiopathiae from contaminating bacteria was to 

pour phenol1zed culture over the surface of plates and 1 

then to pick the Erysipelothrix colonies from the plate. 

Rosenwald (6, p.16) found it useful to inject the 

phenolized cultures into laboratory mice (~ musculus) . 

The pathogen was then recovered from the tissues of the 

mice that died. Since the biochemidal properties of 

Erysipelothrix rhusiopathlae are unreliable as criteria 

for ldentific tion <4, pp.5-lO), it was decided to use 

both plating and animal inoculation tee~q~a in each 

step in the study that required recovery of the speeifi~ 

organism. Henceforth throughout the soils study vmen 

reference is made to animal inoculations it will refer to 

subcutaneous injections in the following dosages: 

1 mouse 0.3 ml . mixed culture 
1 mouse · 0.3 ml. mixed culture and 0.5 ml. antiserum 
1 mouse 0.1 ml . mixed culture 
1 mouse 0.1 ml. mixed culture and o.5 ml. antiserum 

The antiserum used was commercially produced anti­

swine erysipelas serum of equine origin. Antiserum was 

very effective 1n affording passive immunity to the mice .. 

Therefore, it was very useful in the protection tests to 

demonstrate the serological identity of the cultures. 

Mice that did not receive antiserum were cul.tured .from the 

heart blood, liver. spleen, and kidneys after death. In 
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most instances .the organism was recovered .from all of those 

tiasu(:'ts in mice dea4 of erysipelas. Of the large number 

of mi.ce injected with serum ·and culture only five· mice 

failed to be protected throughout the four to five week 

period that the animals were held after inoculation. 

Three of the five animals had received pure culture and 

antiserum. They all lived longer than their cage mates 

who received culture only, and all of them yielded pure 

cultures of Erysipelothrix rhusiopathiae at autopsy. 

Mice that received culture only were usually dead within 

two to five days. The two mice that died after reeeiving 

mixed culture and antiserum did not succumb until 20 and 

24. days after inoculation, at which time the pas.sive anti­

bodies had apparently disappeared. No further reference 

will be made to this irregularity in the rasults since it 

in no way af'rected the proposed outcome or the trials. 

After holding the animals .four to five weeks the,­

were destroyed by crushing the skull. Mice that had bot 

received antiserum and ha.d survived for that period of . 

time were then cultured to be certain that no Erysipelo­

thrix cells were present in the tissues. 

Each trial involved several cultures and methode 

1hich are described in the tables. The four mice. injected 

with eaeh culture within a siven trial were held 1n high­

alled metal cages.. The eages and all their contents 
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were steril.ized at the completion of each t~i-al by auto­

el.a.ving for one hour at 16 pounds pressure and 120 degrees 

centigrade . 

For ea.eh eulture w1 thin a tPial a pure eulture 

control group was placed through the identical procedure 

~s were the various mixed eultures.. This was always done 

to es.tablish the fact that the cells were still pathogenic 

after growth through phenol and Var'ious incubation pro... 

cedures . In all instances the pure cultures appeared on 

the streaked plates. 'l'hey killed all the no:nproteeted 

mice except three miee that failed to die from culture 

/)636 which had become avirulent. Two of those mice 

yielded spleen cultures on autopsy. 

METHOD Ill; CULTURE AND SOIL IN PHENOLIZED MEDIUM 

Each strain of Er:zsiJlelothrix rhusiopathiae used 1n 

fnethod I was handled in the .following manner: 

A loopful of 48 hour culture of Er:z:si:pelothrix 

musiopa_th!ae grown on Brewer thioglyco11ate medi.um was 

placed in a tube containing 9 .,5 milliliters of Brewer 

thioglyco1late medium to which 0.5 ot a milliliter of a 

5 per cent phenol solution had just been added. This 

made a final concentration of 0 . 2.5 per cent phenol 1n 

the medium. To this mixture was added 0.25 o:r a gram of 

soil. The soil particles gravitate-d to the bottom qf the 
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tube with ample .opportunity to inoculate the medium with. . 

their multiplicity of organisms during settling. 

All tubes were held at room temperatuz-.e for 96 hours , 

at which t!m.e a l.oop:ful fl'om each culture· was streaked oa 

· .a petri dish containing a nutrient agar medium fortifi~d 

with gelatin and peptone1 • Mo use injections were made 

from the tubes. Table I pl"esents a summary of results 

obtained by this method of recovery. 

Th~ mice receiving antiserum were pr-otected in all 

cases . Er.zs:t.pelothrix rhusiopathiae. infection was con­

sidered the cause of death in mice whe.n the .organism. ~as 

recovered 1n pure eulture. while animals receiving passive 

immunization survived . Gram's staining and cultural 

characterl.sties were also used to determine tbe identity 

of the isolate from the· dead mice . Erysipelotrua1x 

rhusiopathiae was recovered from .all, dead mice . CultUl"e 

#636 failed to .kil.l the mice and was, there.fore 1 the only 

strain that was not recovered by the m~us-e injection 

technique.. · It w,as recovered on the streaked plat$. Later 

experiments showed that this oult\ll"e was losing its path<>-­

genlcity for mica. 

1 . Thirty-one grams o.f nutrient agar {Difco), 20 grsms of 
gelatin, and 15 grams of peptone per 1000 milllliters 
o-f water . 



Table I. Erysipelothrix rhusiopathiae 
and Soil in Phenolized Medium . 

" 

Trial Techniqye Culture 
i 

#643 #J53 #636 #618 lt,767 11774 #777 

I' . Mouse 0.3 ml • 
So.il Mouse 0.1 ml;: :: tpH 6.1 Plate 

.) 

·IV Mouse 0.3 ml. ­Soil ;ouse o.I mi. 
I 

pH 5.2 late t 1i i 
VI Mouse 0.3 ml . 

Soil Mfuse 0.1 ml. 1 t · ~pH 7.2 

~ • Erysipelothrix rhusiopathiae recovered either from dead mice or from 
plate . 

-- : Erysipelothrix rhus1opathiae not recovered. 
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Identification of the erysipelas organism from the 

streaked plates was based upon a typical Gram's stain 

made from minute dewdrop-like colonies along the line of 

streak. The plates were always incubated at room temper­

ature to minimize overgro~th by soil contaminants . The 

typical discreet Erysipelothrix colonies were usually 

apparent ithin 72 hours of incubation. In some instances 

· ~ough colony forms would appear which were somewhat 
. ' 

larger and opaque. These colonies could easily be con­

fused with a soil organism that was ·frequently encountered 

in the experiments . This .soil organism seemed to have a 

phenol tolerance equal to that of Ertsipelothl"ix. DUfer­

entiat1on of the .two organisms was based on the obser­

vation that the contaminant appeared on the plates about 

24 hours before Erysipelothrix colonies were expected. 

and staining demonstrated that the soil bacterium was a 

Gram positive. short- chained. streptococcus . Erysipelo­

thrix rhuslopathiae was recovered from all of the plates 

used in this method of recovery . 

The experiments in method I employed three soil 

samples . The soil used in tr1al 1 was taken from a plot 

that had been repeatedly used for vegetable gardening. 

It had a pH value of 6. 1. The soil sample used in trial 

4 had a pH value of 5 . 2 and was taken from a turkey range 

where erysipelas had never been known to occur• . The soil 
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used in trial 6 had a pH value of 7J2 and was taken from 

a plot of land used for growing vegetable crops. 

The soils in trials 1 and 6 were used the day after 

being taken into the laboratory. The soil sample in trial 

4 had been in the laboratory in a covered beaker for 42 
days . All pH determinations were made on a Beekman 

potentiometer at the time · that the trials were begun. The 

buffer activity of the Brewer thioglycollate medium kept 

the hydrogen ion concentration of the medium ~t about pH 

6. 9 even after 0 . 25 of a gram of these soils had been 

added. 

Seven diff erent strains of Erysipelothrix rhusio­

pathiae were recovered eight times with no failures from a 

mediumcontaminated with unsterilizeq soil. This demon­

strated that when the erysipelas organism was cultivated 

under the described conditions , it could compete favorably 

and grow in the presence of soil organisms . The value of 

both plating and animal inoculation in recovery methods 

was demonstrated in the case of culture #636 which was 

obtained only on the streaked plate . On the other hand• . 

plating alone could not be relied upon because soil organ­

isms sometimes overgrew the plate bef-ore Erysipelothrix 

colonies had appeared. The mice served well as live 

media for the separation of nonpathogenic microorganisms 

from the pathogenic Erysipelothrix rhusiopathiae . 
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Since the mice receiving anti-owine erysipelas serum 

·were protected in all instances while mice receiving only 

mixed culture died within two to five days (except the 

avirulent #636), this method wao considered satisfactory 

for combining a diagnostic and isolation technique in one 

operation. 

ISOLATION EXPERIMENTS FRO- SOIL 
SEEDED WITH ERYSIPELOTHRIX RHUSIOPATHIAE 

Since method I demonstrated a technique for separat­

ing viable Erzsipelo.thrix rhusiopa thiae from soil micro­

organisms, the method was used to attempt recovery from 

soil samples that were seeded with Erzsipelothrix rhusio­

pathiae and allowed to stand ror varying periods . 

There were slight variations in procedure for the 

various trials in the seeded soil recovery experiments. 

In trial 4 the cultures or Erysipelothrix rhusiopathiae 

were first grown in nonphenolized Brewer t h ioglycollate 

for 48 hours . One-half milliliter of each culture and 

10 grams of soil were mixed with a sterile mortar and 

pestle. The soil had a pH value of 5.2. After thorough 

tri'turation the mixture was placed in a sterile petri dish 

and allowed to stand at room temperature for 24 h~urs . 

The 10 gram masses of soil in the petri dishes were dark 

with moisture at the beginning of the holding period, but · 

after 24 hours they had dried to firm clods. Particles 
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of the dr·ied soils. ware taken from all surraees and .from 

the centers of the masses of soil until 0 . 25 Q.f a g:ram 

from each soil mass had been accumul.a.ted . The 0 . 25 gram 

lots o.f seed&d soil were then added to tubes of Brewer 

thioglycollate medium containing 0 . 25 per cent phenol.• 

All w-eighing and handling was done with sterile equipment . 

The tubes were incubated at room temperature for 96 hours 

after which plates were streaked and mice were injected. 

The organism was not r~covered from this phase of trial 4.-
Erzsipelothrix rhu~iopathiae was not recovered from 

the highly acid soil used in trial. 4. Therefore . it was 

decided to use a neutral soil in trial 5. A soil of pH 7 

was obtained rrom a turkey range where clini.cal cases of 

the disease had been occurring1• In trial 5 the phenolized 

tubes were inoculated with 0 • .5 gram portions of seeded 

soils which were obtained in the same manner as described 

for trial 4. It had been observed that the phenol would 

satisfactorily inhibit the soil f"lora in the greater 

amount of soil. This permitted the use of a larger 

inoculum. or Erysipelothrix cells . The procedure was 

otherwise identical to that of trial 4.· Live Er:ysipelo~ 

thr1x cells were not recovered. 

1. A ttemp·ts to recover the bacterium from this soil had 
been unsuccessful and will be· discussed later. 



In trial 6 a soil of pR 7.2 was used. It was 

theorized that the Erysipelothr:4 eel1s might undergo 

some phase of adjustment wh~n added to the soil which rould 

requiPe. a period o£ days before the .cel_ls could become ac­

climatized to the new environment and begin dividing · 

rapidly. There.fore, in trial 6 the seeded soils were 

allowed t-o stand at room temperature fo·r ten days berore 

being sampled. Another deviation from trials 4 and 5 was 

the addition of a few drops of sterile distilled water to" 

the 10 gram soil masses whenever they showed evidence or 

drying around the edges . It was felt that moisture was 

necessary for the greatest amount of' microbiolog ical 

activity in the soil. After allowing the moist seeded 

soils to stand at room te:mp.eratur.e i'or ten days particles 

were removed from each 10 gram mass from all .surfaees and 

the eenter of the mass until 0.5 of a gram had been ac­

cumulated. 'l'he accumulated 0. 5 gram lots were then added 

to tubes of phenolized Brewer thioglycollate which were 

incubated at room temperature for 96 hours. Plates wer;e 

streaked and mice were injected.. · Table II present;s the 

results of the experiments . 

The experiments demonstrated that by the techniques 

uaed culture {!618 could not be recovered after 24 hours 

from an acid soil:t it could not be recovered after 24 
hours from a neutral soil1 and it <;:ould not be recovered 



Table II. Soil Seeded with ~rysipelotbrix rhuslopathiae
and Adde d to Phenol1zed Medium. 

Trial . Teohnigue Culture 

f/618 # )53 #6)6 #454 #412 11767 #774 #771 

lV 
Soil 

pH 5.2 
Mouse 
Mouse 
Plate 

0.3 ml, 
0.1 ml. --

---
v Mouse 0.1 ml. - ­Soil Mouse 0. ml. 

pH 7 Plate - -­
VI Mouse 0.3 ml. == - ­Soil Mouse 0.1 ml. ­pH 7,2 Plate ­

: Erysipelothrix rhus1opathiae not recovered, 
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arter ten days from a neutral soil in Whic~ it was kept 

moist . Seven other culture strains responded in a similar 

111anner,. 

Since 0 • .5 of a milliliter of Brewer thioglycollate 
. 
medium filled the inoculating loop 90 times , it was de­

termined that 0 . 25 of a gram of seeded soil contained 

2 . 25 times more Er~sipelothrix cells than were used to 

inoculate the tubes in method r . v.b.en o.s or a gram ot 

seeded soil was used there were 4.5 times more Erys iEelo­

thrix cells in the inoculum than were used in method I . 

Nevertheless, in all ten attempts to r~cover the organ~ 

ism from seeded soil by both plating and animal injection 

methods the resul ts .ore uniformly negative . 

STERILIZED SOIL EXPERIMENT 

The results suggested that the soils were destroying 

the Erysipelothrix cells by some antagonist ic effect . 

To eliminate the possibility of a physical or chemi­

cal effect fro~ the soil itself, a sterilized soil experi• 

ment was conducted. To tubes of nonphenolized Srewer 

thioglycollate medium 0 . 25 gram portions of soil were 

added. A soil sample was used that had demonstrated its 

ability to eliminate Erysipelothrix cells in less than 24 
hours . The tubes were au~oclaved at 16 pounds pressure 

and 120 degrees centigrade for 20 minutes . Sterility of ' 
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r 
.. 

the contents of' the tubes was determined by incubation at 

37 degrees centigrade !'or ~8 hours . A loopf'ul of 4B hour 

culture of Erysipelothrix rhus1opathiae was then added to 

each tube . The tubes were incubated at room temperature 

for 72 hours. In order that the cultures would receive 

the same· handling as t hose used in previous methods, a 

loopful of culture from each tube was next placed into 

phenolized medium and incubated at room temperature for 

96 hours . The inoculating and plating procedure was 

followed as described in previous experiments . Results 

are recorded in Table III: 

Table III. ErysiP!lothrix rhusiopathiae 
added to sterile sol~ in medium. 

Technique Culture 
1/618 #353 /1636 

Mouse 
Mouse 
Plate 

. 3 ml. 

. 1 ml. : 1 1 
+ • Erzsipelothrix rhusiopathiae recovered 

either !'rom dead mdce or from plate. 

=irXsipelothrix rhusiopathiae not 
recovered . 

The results seemed to indicate that toxic products 

from the soil itsel.f were not concerned with the main­

tenance of Erysipelothrix rhusiopathiae in the presence 

of soil . Culture #636 did not kill ~ce in this 
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experiment because it had lost its virulence. but it was 

recovered on the plate . ThLs sterilized soil experiment 

was very similar to those performed by many of the early 

workers • . such experiments were· presented as evidence that 

the organism. was a soil saprophyte (3. pp.l68-191) . 

~ 

ANTIOBIO'l'IC STUDY 

Attention was next fooused upon an effort to aemon­

strate a . soil antibiotic or bacteriophage. In the first 

antibiotic experiment 0 . 25 gram amounts of soil were added 

to tubes of nonphenolized Brewer thioglyeollate medium 

and allowed. to 1neubate at x-oom temperature for 72 hours . 

A tremendous amount of biological activity to"Ok place in 

the tubes as was evidenced by turbidity and gas production. 

The contents of the tubes were then subjected tc fil­

tration through both Berkefeld N and Seitz filters . · The 

filtrates were tested for bacterial sterility by inocu­

lating from them to nutrient broth and nutrient agar 

slopes . Streaked plates of three strains of Erysipelo­

thrix rhusiopathiae were then prepared.. Cylindrical 

plugs of medium were aseptically removed from the plates 

as described in the agar cup-plate technique for anti­

biotic studies . The fresh filtrates were pipetted into 

the holes in the medium. The plates were then incubated 

upright at room temperature . Twenty-four hours later 
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-

more filtrate was added to the holes , After 48 hours a 

zone of opacity 6 millimeters wide was observed around the 

agar holes containing the Seitz filtrate . This . therefore, 

demonstrated the extent to which the filtrate had di~-

fused into the medium, but colonies of Erysipelothrix 

rhusiopathiae had grown right to the edge of the agar 

holes . Colonies also grew in the presence of the filtrate 

on the plates containing the Berkefeld N filtrate . 

Since an antibiotic may be produced and then rapidl7 

destroyed in a relatively ahort period of time , a second 

antibiotic experiment was instituted 1n which filtrates 

were made from the soi.l at 24 .- 48, 72, and 96 hour inter­

vals . All filtrations ere made in Seitz equipment in the 

second oxperim&nt . Poured plates were used instead of 

streaked plates in order that a more even colony distri­

bution could be obtained. ·Three separate strains of the 

organism were again used and again inhibition faile4 to 

occur in the zone into Which the filtrates had diffused. 

These experiments wer e both conducted with filters 

of negative elec trical c:Q.arge . Some of the known anti­

biotics such as penicillin should have passed through the 

filters since penicillin will form salts with cations . 

A badteriophage should also have appeared in the filtrate . 

However, an an tibiotic of anionic character would probab~. 

ly be retained in the filter . 
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It is felt that these negative r .esults do not in any 

way eliminate the possibility of some form of biological 

antagonism to Erysipelothrix rhusiopathia.e , which may be 

a factor common to many or all soils. 

NONPHEIIOLIZED MEDIUM CULTIVATIONS 

Two experiments were conducted to see how well 

Er:{sipelothrix rhusiopathiae could compete with th,e varied 

organisms of soil under conditions of artificial culti­

vatiO'n. 

In the first experiment 0 . 25 gram portions of a soil 

with a pH ·Of 5.9 were added to tubes of nonphenolized 

Brewer thioglycollate . 'i'o each tube of the mixture a 

loopful of 4B hour Etysipelothrix rhusiopathiae culture 

was added. The tubes were incubated at room temperature 

for 72 hours . Since phenol was not present as an in­

b.ibitor, a great deal .of turbidity and gas was produced. 
I 

If Erysipelothrix cells had been able to compete with the 

soil organiams for nutrients and had not been killed by 

the activities of the soil flora. it seemed reasonable 

that the soil bacteria could next be screened out by 

adding the mixed culture to phenolized medium while the 

Erzsipelothrix cells would flourish . This step waa 

performed in order that sufficient colony separation would 

occur on the plates and to avoid the death of mice from 



21 

toxins or soil p-athogens which might have been pre·sent~ 

Plating and mouse inoculations were performed as in other 

experiments from the phenolized tubes at"ter 96 hours of 

incubation at room temperature . The results are recorded 

on Table IV. The passage through pbenolized medium was 

considered necessary. In preliminary work. mice had been 

injected ith soil and Erysipelothrix culture grown in 

nonphenolized media~ The mice in most cases would die in 

less than 24 hours and their tissues would yield a variety 

of organisms . Streaked plates of such material were 

rapidly overgrown with soil bacteria and molds . If the 

plates were incubated at 37 degrees centigrade. the over­

gr{)wth by contaminants was even more rapid. 

A second experiment with nonphenoli zed medium was 

performed with soil seeded with Erysipelothrix rhuaio­

pathiae . To each 10 gram mass of soil of pH 5.4 was added 

0.5 of a milliliter of 48 hour culture of ErysipelothPix 

rhusiopathiae . These mixtPrea were triturated with a 

sterile mortar and pestle and then placed in sterile petri 

dishes for 24 hours at··:. room temperature. To tubes of non­

phenolized Brewer thioglycollate medium were added 0 . 25 

grams of t h ese soil and culture mixtures. They were held 

at room temperature for 72 hours . A loop of the cultures 

was then placed in phenolized mediumand incubated at room 

temperature for 96 hours after whiCh plates were streaked 



Table IV. Nonphenol1zed Medium Oult1vat1ons 

Method Technique Culture 

#618 #353 #636\ 
Erysipelothrix rhus1o­ Soil Mouse 0. 3 ml. - .... ­
pathiae and soil added pH 5.9 Mouse 0.1 ml. " - _ _ ' 
to nonphenol1zed medium. Plate - - ­

Soil seeded with Soil Mouse 0.3 znl. - ~ -
Erysipelothrix rhusio­ pH 5.4 Mouse 0.1 ml. ..... .... .... 
pathiae and added to Plate 
nonphenolized medium. 

-- • Erysipelothrix rhusiopathiae not reoovered. 

1\) 
1\) 
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and mice were inJected•. · Results of the experiment are 

recorded on Table. IV•. 

TURKEY RANGE RECOVERY EXPERIMENTS 

FoUP at.tempts were made to recover Erysip,elothrl,!. 

rhusi_op,athiae from turkey ranges upon which the disease· 

wa s. occurring . The exact area on which losse.s began was 

.sought in each ease . The character o£ the ranges was 

found to va:ry . _ One range consisted .of' a ereek bottom that 

flooded each year.... Gravel we.s the ehief eonsti tuent of 

t h e soil w1th some clay and top soi~ that had been added 

with each successive flood . . The soil had a pH value or 

5.6. . The second range was a. gully that collected sut>.face 

water and had been packed .firm by the turkeys .following a 

previous rainstorm.. . The land was seeded to alta fescue 

and clover .. The top two inc-hes of soil had a pli value of' 

5.5. Turkery-s had also died of erysipel as on that range 

three years previously. The third range was a logged-off' 

eonti'erous wood-lot whose soil had a pH value of 1 . .. The 

rourth range was a muddy and much trampled field upon 

which a fell areas of a grass cover cl'"op could still be 

seen. It had a pH value of 6. 7 •.. Soil .samples were take-n 

in three places.from each of the ranges . One gram or eaeh 

sample was placed .in Brewer t h ia:glyc;:olla te medium contain­

ing 0 . 25 per cent phenol and incubated at room temper,ature 
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for 96 hours . Plates were then streaked and mice were 

injected. .;E:::.r,.y.::;s.o;;i..,.P..;;e.;;:l..o.t.hr;;;;;.·.::;ix;;;;· rhusioJ?a.thiae was not recovered 

from any of the soils. 

DISCUSSION 

These findings place s.erious question on the general­

ly accepted idea that .Erysi;gelothrix rpusiopathiae plays 

the dual role of saprophyte and pathogen. 

Analysis of the literature reveals that this v .ery 

basic idea concerning the epiz.oology of Erysipelothrix 

infections stems from the work of a few European research 

laboratories. Hesse (3, pp.l68...191) made a very length7 

study of the problem in 1923, and his work has been widely 

quoted. However, the bulk or his experiments were con­

dueted in sterilized s-oil with mature boullion culture or 

Erysipelothrix rhusiopathia-e ·added to "weak super-satu­

ration". He found that gro-wth failed in both naturally 

and artif1c1ally acidified soil.s. Instead of demonstrat­

ing that the organism was a soil saprophyte he had,. in 

effect, established the pH range of growth for the organ... 

ism by using a ste.r.ilized soil .and an unstated quantit-,. 

of boullion as media. He recovePed the organism from these 

media for. 93 days at which time he diseontinued the e'X• 

periment. 

In his experiments with nonst.erilized soil he used no 
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inhibiting agent to suppress soil organisms and reported 

that "in .comparison to the analogous sterile experiments. 

no deviations worth mentioning were determined". 

In aesse's procedure enough medium containing pure 

culture of Erysipelothrix was added to the soil to furnish 

a great deal of readily available nutrients. That ad­

dition should have resulted in a great increase in the 

population of the normal soil flora. Poured plates ere 

ade of his mixture, and the Erysipelothrix colonies were 

then to have been picked and identified. No specific 

details were given in his work as to the means of identi­

fication in f1he nonsterile soil experiments. In other 

experiments he seemed to rely very strongly upon Gram's 

staining. '!'hat cannot be considered a sound criterion for 

identification because of the pleomorphism of the organ­

ism and its variability in Gram reaction. 

No~here in his work did he employ the mouse pro­

tection test along with staining and cultural character­

istics to determine the exact identity of the cells that 

he presumed were Erysipelothrix rh~iopathiae. Rease also 

reported the .spontaneous appearance of Erysipelothrix 

rhusiopathiae in decaying organic matter hich had been 

previously sterilized. Air-borne contaminates were not 

excluded in the "spontaneous appearance" experiments. 

Preisz {5, p.455) quoted the work of Marble in which 
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sterile earth wa s mixed with slightly alkaline liquid 

manure or hay infusion. Erysipelas organisms in the 

mixture were said to increase strongly at 37 degrees 

centigrade and to grow through a 10 centimeter layer in 

10 to 13 days . Uo other details were offered-. However -. 

it was noted that here again sterile soil was used. 

An abstract of the work of Maurice Vallee (8, pp.857­

858) stated that he found alluvial quaternary soils high­

ly favorable for the growth of the organ!~. It is not 

known whether he worked with sterile or nonstorile soil. 

Rosenwald (6, pp . J.4-26} r.oeported recovery of Erysipel.o­

thrix rhusiopathiae on the 48th day from an unsterilized 

soil seeded with that organism. Apparently recovery was 

not made before or after the 4.8th day . In another ex­

periment he recovered the organism seven days after seed­

ing an unsterilized soil. His mixture consisted of one 

part of mature culture of Erysipelothrix rhusiopathiae 

gro\tn in tryptose phosphate broth to 1. 6 parts of soil . 

The soil had been air-dried in the laboratory for 15 days 

prior to its use . The seeded soil was first grown in a 

medium that did not contain an inhibitor and was next 

transferred to a phenolized medium. He could not recover 

the organism from sterilized soil in the same experiment . 

The findings of the present study should be con­

sidered in analyzing the data that is available for 
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explaining the perpetuation of Erysipelothrix rhusio• 

from year to year by a sojourn through soil. On the 

turkey ranges of Oregon the disease does not commonly 

appear on the same range on successive years. There has 

been no conclusive evidence that infection has followed 

previous use of the land by swine or sheept. However, the 

very fact that the organism can infect such a multi• 

plicity of hosts suggests the possibility of living reser­

voirs of infection. The organism has been recovered from 

man, sheep, swine, fish, mink, quail, ducks, geese , 

pheasants, rats, turtle doves, black birds-. green finches, 

gold finches, and charfinches. It would seem that the 

flight of migratory birds or the habits o£ certain 

animals that might be carriers could bear investigation 

as mechanisms for the perpetuation or Erysipelothrix in­

fections. 

§UMMARY OF PART I 

1. Erysipelothrix rhusiopathiae was grown in the 

presence or soil bacteria when phenol was used as an 

inhibiting agent and could be separated again from the 

soil bacteria. 

2. Erysipelothrix rhusiopathiae was not recovered 

from soils seeded with the org anism after standing for 

24 hours and for 10 days. 
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3• Sterilized soil in the medium exerted no dele­

terious int'luenee on the growth or the Er;rsiRelotbrix 

rhusiopathiae . 

4. Erysipelothrix rhusiopathiae was not recovered 

from a medium containing soil in which phenol had not 

beef?. added. 

5. An attempt to demonstrate an antibiotic against 

Erysipelothrix rhus1opath iae .from soil was unsuccessful . 

6. :§ryslR§lothrix rhusiopa.thiae was not recovered 

from turkey ranges where the d1sease wa s occurring. 
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PART II 

.IMMUNOLOGY OF ERYSIPELOTHRIX RHUSIOPATHIAE IN TURKEYS 

ANTISERID,1 STUDY 

A small experiment was devised to observe the pro­

tective effect of antiserum produced in a mammal for an 

avian specie. 
' Commercially produced anti-swine erysipelas serum or 

equine origin as first used in a mouse protection test 

to determine serum potency. Mice were inoculated with 

pure culture of Erysipelothrix rhusiopathiae and antiserum 

in the following dosages: 

1 mouse 0 • .5 ml. culture 
1 mouse 0.5 ml. culture and 0.5 ml. antiserum 
1 mouse 0.1 ml. culture 
1 mouse 0.1 m1. culture and 0.3 ml . antiserum 

The two mice that received culture only were dead in 

less than 72 hours . Pure cultures of Erysipelothrix 

rhusiopathiae were recovered from the dead mice. The 

two mice that had received culture and antiserum remained 

healthy and were destroyed after 42 days. 

Following the demonstration of adequate serum pro­

tection 1n the mice , a similar protection test was 

perfor1aed on four eight-month old turkey hens. They were 

inoculated subcutaneously in the following manner : 
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1 turk"6y 1 • .5 ml . culture 
1 turkey 1 . 5 ml . culture and 10 ml . antiserum 
1 turkey 0. 5 ml . culture 
1 turkey 0. 5 ml . culture and 10 ml . antiserum 

The two birds that received culture only were dead 

in less than 96 hours. Their tissues presented typical 

lesions and yielded pure cultures of Erysipelothrix 

rhusiopathiae . The two birds that received culture and 

antiserum suffered some depre.ssion and transitory edema 

about the face and neck from the first through the sixth 

days following inoculation. Daily temperatures were taken 

for 15 days following the inoculations and at no time was 

there a reading about 107. 3 degrees Fahrenheit . The temper­

atures were considered within the normal .range . 

The two birds had demonstrated passive immunity to 

Erysipelothrix rhusiopathiae when a rather large dose or 

antiserum was given simultaneously with a virulent 

culture . 

Fourteen weeks later the two birds were each inocu­

lated with 1 milliliter of virulent culture to determine 

whether active immunity had resulted from their preYious 

injections . They experience.d no 111 ef.fects from the 

challenge culture and, therefore , demonstrated the pro­

duction or active immunity to Erysipelothrix rhusiopathiae 

by the same procedure that is used for vaccination of 

swine in this country. 
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Erysipelothrix rhusiopathiae infection appeared in 

March of 1950 on the .Oregon State College turkey unit . 

The organism was recovered from two dead toms and it was 

decided to protec·t other exposed toms with ant!serum. 

Antiserum of the same lot used in the cont rolled experi­

ment was injected into 29 mature toms in 10 milliliter 

doses . Twelve birds were held as noninocule.ted controls 

and were allowed to remain in contact with the injected 

birds . Fourteen days after inoculation one of the birds 

that had received antiserum died of erysipelas . !~one of 

the controls became infected and no other birds died. It 

was t heorized that the passive antibodies had been lost 

by the serum- inoculated bird in less than two weeks . 

VI;RUS ETIOWGY STUDY 

Several diseases that were originally considered to 

have a bacterium as the sole etiological agent were later 

found to be caused by a virus or a virus and bacterium 

in synergism. Notable examples of such diseases are human 

influenza, hog cholera, eanine . d1stemper , and psittacosis . 

Because of the difficulty in producing experimental 

infection in swine with Erysipelothrix rhusiopathiae , 

Doyle (2, pp . l51-153) suggested a re-examination of the 

etiology of swine erysipelas . He particularly questioned 

the so- called chronic stage of erysipelas whiCh results 
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in a rheumatoid condition in nine . 

1Jlhere are several reports in the literature of turkey 

fle>cks aff ected w1th erysipel.as in which there was almost 

a 100 per cent morbid1 t.y but a much lower mortal! ty . 

Diarrhea, an excessive amount of mucus in the oral cavity.. 

and depression were observed in the turkeys that were sick 

but did not die. It was considered possible that a 

relatively mild virus disease might involve the whole 

flock and that some individuals could then easily ex- · 

perience invasion by Erysipelothrix rhusiopathiae which 

would develop to septicemic proportions and kill the host . 

A bacterial filtration experiment was devised to 

search the possibilities of the hypothesis •. 

Material was obtained from two birds that had died in 

a flock of 900 eight-month old turkeya . Thirty birds had 

died in the flo.ck. Liver and spleen tissues from the two 

birds were ground with a sterile mortar and pestle. The 

crushed tissue was then subjected to filtration through a 

Berkefeld N filter with just enough sterile di.stilled 

water added to permit passage or fluid through the filter . 

Sterility of the filtrate was determi.ned by inoculation 

to nutrient broth and agar slopes . The filtrate was 

placed in the freezing unit of the refrigerator and the 

residue was also refrigerated. After 24 hours mice and 

turkeys were inoculated. 

http:erysipel.as
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One group of miee received residue in the following 

dosages : 

l mouse 0.5 ml. residue 
1 mouse- 0.5 ml. residue and 0. 5 ml. antiserum 
1 mouse 0 .. 1 ml. residue 
1 -mouse 0•1 ml . residue and 0. 5 ml .. antiserum 

In less than 72 hours the two mice that had received 

residue only had died,. and their tissues yielded pure 

cultures or Ery.sipelothrix rhusiopathiae. 

Another group of mice received filtrate in dosages 

identical to the residue group. The mouse that received 

0. 5 of a milliliter of filtrate died in five days . Autop­

sy of the mouse revealed anasarca, hydrothorax, and 

asci te.s . The tissues yielded no baeteria. The heart , 

liver, spleen, lungs .,. and kidneys or the mouse were ground 

with a sterile mortar and pestle. The organs were 

filtered in a Seitz filter, and the filtrate was again 

checked for sterility. Mice were inoculated with filtrate 

and residue of the mouse organs but no adverse effect on 

the animals was observed. All mice were destroyed afke.r 

being held for 24 days . 

Two eight- month old turkey hens that had been raised 

under isolation conditions were inoculated with filtrate 

f'rom the turkey organs. One bird received 1.5 milliliters 

of filtrate subcutaneously-. The other bird received 1 

milliliter of filtrate intraveno"sly and 1 milli~iter of 

filtrate intramuscularly . 
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It was thought th t any deviations from the normal 

would be rather alight. Therefore , two noninoculatecl 

b1rd_s were housed d. fed under- identical conditione in 

order that a basis tor comparison would exist. All tour 

birds were watched carefully for signs or diarrhea, in­

appetence. de pre sion, and exccuss1ve oral mucus . Temper• 

atures were taken daily on all four birds throughout the 

following three weeks. No temperature elevations or 

s,mptoms developed 1n the b1rda . 

Since the tissues of the mouse that diod 1th extreme 

·edema produced no 111 err et 1n other micet it was con­

sidered doubtful that a tranam1ss1ble disease agent was 

involved . However, it will be 1ntposs1ble to exclude a 

virua etiology for turkey erysipel s until more work baa 

been done . 

AVIRULENT LIVE CULTURE VACCINE 

Avirulent organisms have been used f"or prop.hylaxia 

against brucellosis 1n cattle and tuba~ouloa1s in an. 

S ndstedt and Swahn (7 , pp. 85-94) employed an avirulent 

atr-a1n or Etz!1pelothr1x ;rhue1opath1ae a a vaccine against 

erysipelas in swine . It had been observed in the PoultPy 

Disease Laboratory ot the Department or Veterloary Medi• 

e1n at Oregon State College that some cultu:ree or 
E;rzai;pelothr1x ,rhua1opath1ae ould lose their v1rulenee 
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for t~keys after being grown on artificial media in the 

laboratory for some time . 

A live culture vaceine which had lost its virulence 

for turkeys ,was used in two vaecinat1on trials . 

THE CULTURE . Cultur& #636 as recovered in routine 

autopsy from the heart, blood of a turkey which had died 

of erysipelas on Febru ry 22,. 1949. It was earl'ied at 

monthly transfers on .nutrient agar medium fortified with 

gelatin and peptone . Henceforth in this paper the aviru.... 

lent live culture vaccine will be referred to as #636. 

The fact that this particular isolate was losing its viru­

lence became known after use of the culture in the stud,. 

of Erzsipelo:thrix rhusio:eathiae as a possible soil sapro­

phyte . In experiments in which the culture was grown 1n 

a fluid me:dium containing 0 . 25 per eent phenol it killed 

only ohe out of the six mice used in the trials . The 

mouse that died did not .succumb until the eighth day . 

The surviving mice were destroyed after 23 days and 

cultured. Live Erysipelothrix organisms were re-covered 

from the spleens o:f two of · the animals . Other cultures 

used in the soil experiments and handled un.der identical 

cond1tiona killed all mice r ,eadily ln from two to six 

days . In another soil experiment i/636 failed to kill mice 

when grown in fluid medium that did not contain phenol. 

Because of this apparent deere ase in virulence or 



#f,636 it wa.e chosen !'or use in the turkey trials. However, 

inoculations of #636 into mice at the time of' one of 'the 

vaccination trials in turkeys demonstrated that the strain 

was again capable of killing mice. 

Cultures of Erysipelothrix rhusiopa thiae used in 

the.$e studies and tho.se used as challenge cultures in the 

vaccine trials were identified not only on morphology ~d 

cultural characteristics but also by a mouse protection 

test employing anti-swine erysipelas serum of equine 

origin. 

VACCINE TRIAL I. To determine whether #636 had lost 

its virulence for turkeys but had retained its antigenic 

properties, a preliminary experiment was devised.t 

The turkeys used had been raised from day-old poults 

by the experiment .station under isolation conditions •. 

A 48 hour culture of #636 grown in Brewer thio­

glycollate medium was injected subcutaneously in the -· sides 

of the necks of two eigb.t-mo,nth old turkey hens . One 

bird received 0.5 of a milliliter of live culture and the 

other bird received 0.1 of a milliliter of live culture.
•, 

' Both birds were placed in an isolation cage with metal rod 

t'looring. 

Tem.pera.tUPes were taken at the time of injection and 
- , 

daily for the next 19 days.. The temperature x-ange ran 

from 104.7 degrees to 106.6 degrees Fahrenheit throughout 
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the experiment. This wa s well within the normal range. 

From the sixth through the twelfth days after vaccination 

with the avirulent culture there was noticeable edema of 

the head and f'aee on both birds. No other adverse re­

action was note·d. Blood cultures . taken ten days after in­

oculation were negative. 

On the 20th day a virulent culture was inoculated 

subcutaneously into the birds and into two control birds 

or ·the same age which had not been inoculated previously 

but which were hous ed under· identical conditions. The 

challenge eulture vras one that had been recovered from a 

field ease the week before and had demonstrated its 

ability to kill mice in 48 hours. A Brewer thioglycollate 

culture of the challenge strain was used. 

The two contro.l birds died within 72 and 96 hours 

after challenge. They demons t rated typical lesions and 

yield&d pure cultures of Erysipelothrix rhusiopa.thiae on. 

autopsy. The tw:o vaccinated birds remained normal . 

VACCINE TRIAL II. Following the encouraging results 

of the f~st small e xperiment a larger trial was devised. 

The turkeys were nine months of: age and came from the same 

source as tho·se used in vaccine trial ! . Six toms and ten 

hens were held on wood shavings li t ter in separate house$. 

The birds .wePe vaccina~ed with a 48 hour culture ot 

#636 gro.wn in Brewe!• thioglycollate medium. Two hens and 



two toms were held as non:vaccinated controls. These 

controls were left in the houses with the vaccinated 

birds to determine whethe·r they would develop contact in­

.f'ection from those inocula ted with the vaccine. Two toms 

and four hens reo·eived 0.5 of a milliliter of the vaeeine 

while a like number of toms and hens received 0.1 of a 

milliliter of vaccine. 

Temperatm-es were taken every other day for the next 

three weeks. 'l'hey were all in the range of 104 degrees to 

107 degrees Fahrenheit which was within the normal range. 

Two hens deve.loped a transitor'Y edema around the face 

which lasted three to five days and disappeared. The 

birds retained thelr vigor and appetite. 

Tom #2779 died unexpectedly 51 days after vacci­

nation. Autopsy revealed an acute hemorrhagic duodenitis. 

Cultures were made rrom heart blood., liver, spleen, and 

bone marrow, but no pathogens were found. The exact cause 

or death f'or the bird was not determined. However, the 

lesions and cultures were negative tor Erysipelothrix 

rhu.siopathiae. 

At the end of 12 weeks all the birds were g iven a 

challenge inoculation. The challenge ,eulture was a. recent 

isolate and killed mice in 'less than 72 hours at the time 

it was used. 

A 1 milliliter dose or 48 hour challenge culture 
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grown on Br-ewer thiog lyoollate medium was inoculated sub­

cutaneously into all the birds in the trial. A mature tom 

which had been obtained from the field a few months previ­

ously was also inoculated as a control to further es­

tablish the virulence of .the challenge oultuz-e . Results 

are· reco~ded on Table v. 
Erysipelas was consider-ed the cause or dea th when 

typical lesions were observed on autopsy, a:qd the organ­

ism was recovered 1n pure culture from the tissues •. 

Active immunity was demonstrated in all the birds that 

received O • .S of a milliliter of 1!636 vaccine eul.ture . 

Death .from erysipelas occurred in two of the b~ds that 

received only 0 . 1 of a milliliter of 1/636 culture. The 

virulence of the challenge dose was established since 1 t 

killed three of the five controls and made the other two 

acutely ill. All vaccinated birds except the two that 

died from inadequate amounts of vaccine showed no in­

appetence or loss of vigor following the challenge in- · 

oneulation. 

SUMMARY OF PART II 

1 . Antiserum and virulent culture glven simultane­

ously produced active immunity in two birds . 

2 . A turkey died of erysipelas 14 days after receiv­

ing 10 milliliters of antiser'llDl. 



Table V. Results of' Turkey Immuni,zation 
with #636 Vaccine. 

Bird Vaccine 
Number Sex . Dosap;$ Result of Challenge Inoculation* 

I 

2768 Female _0.5 ml. Nprmal 
27'"' 1 Female o.s ml. Normal 
2 'l)';, Female O..S ml. Jiormal 

' 2 '2 Female 0_.5 m.l. Normal 
2 :s Male o.s ml. Normal 

. 2~ 'oo Male o.s ml. No:rmal. 
2 'tl0 Female 0.1 ml.. Normal 
2 'b9 Female 0.1 ml. :uor>mal .2'"r-oo },e:rnal!# o.i ml" - Normal. ·­

2~ 7b Ji'emale 0.1 ml. .Died in 
. 

.S da:vs ot ·er_y_s~las. 
2~ 70 Kale 0.1 ml. ' Died in 5 da.vs o:f . ~l"YS1Pe1as. 

Male 0.1 ml.21~9
27~9- FemaTe 

2795 Female 

"211B Male 

Nora­
vaeei... 
nated 
Non... 
vaeci­
nated 
Non• 
vacci­
nated 

Died in 3 days of erysip-elas. 

Died in 5 daj-s of' erysipelas. 

.Acutely 111· f~m fourth throu.gh. 
tenth day a:fter challenge .... 
depre·ssed, swollen snood, in­
appetence, and deathly palo.r­
recover.ed. . · 

2782 Ma~e Non-­ Aeutely ill from second throtiifi 
vaec1­ tenth ·day .after challenge­ · 
nated depressed,. swollen f' ace, in­

appetenca, .and deathly palor­

95 Male Non• 
_reeovered•. 
Died in 3 days o:r erysipelas. 

Field vacci.... 
Bird nated 

*All birds challenged with a 1 milliliter dose of virulent 
eulture . l2 weeks after vaccination. 

**Died 51 days after vaceina tion from undetermined cawfe ... 
not challenged. 

http:recover.ed
http:throu.gh


3. An attempt to demonstrate a virus etiology for 

turkey erysipelas was unsuccessful. 

4. Active 1mmun1ty was demonstrated against 

Erysipelothrix rhusiopath1ae in two mature turkeys 20 days 

after vaccination with an avirulent live culture vaccine. 

5. Active immunity was demonstrated in nine out o~ 

eleven mature turk~ys 12 weeks after vaccination with the 

avirulent live culture vaccine. 

6. Two vaccinated turkeys out of eleven died of 

erysipelas. 
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