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INTRODUCTION 

The bacter1um Erys1uelothrix ins idiosa is the causat ive 

organism of swine e rysipelas , a disease of considerable e co -

no~ic importa nce t o the swine i ndustry in Europe, Asia , and 

Korth .'i..ID.e rica . The or.e-anism was first isola ted in Europe in 

1878 fro~ an experime ntal l y infected mouse, a~d ir. 1 882 was 

found to be associat ed with the d isease of swine . 

In spit e of the long history of swine e r ysipelas , and 

the vast amount of literature on the dis ease , ther e is rela-

tively little specific infoI'!Ila tion on its epizootiolo~y . 

Statements in veterina ry l i terature on this aspe ct of the 

disease have bee n b~sed largely on observations of the occur-

rence and characteristics of na tural outbreaks . It is g en-

erally accepted tha t the erysipela s org anism can be tra ns-

~1 tt e d by way of f eed , water , or soil , and tha t i t c a n be 

found in fec e s and ur1ne of p i g s with the disease , which pro-

vides a means for c ont a mina tion o f the environment . However , 

a c omp l e t e deter minat ion of the r outes and time s of elimina-

tion of the orvanism from clinica lly affected p i ~ s has not 

bee n r eported . 

The puroose of t his pr oj e ct wa s to deter~ine t he r outes 

by which~ . insidio s a is el i~inat ed into t he environ~ent , and 

wh en elimination occurs during the course of clinical i llness 

i n exper i mentally infect €d s wine . 
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REVI EW OF LITERATURE 

The bacterium now known a s Erysipelothrix i nsidiosa (5) , 

f ormerly Erysinelothrix r husionathiae , was first d i scovered 

i n 1878 in Ger many by Robert Koch ( 25 , pp . 83- 87) , who iso-

lat ed froJl an experimental mouse an organ i sm which he called 

the "bacillus of mouse septicemia." Further studi es on thi s 
ti bacill us were r eport ed by Loffler ( 30 ) i n 1881 . A simi lar 

organi sJl isola t ed by Pas t eur a nd Thuillier from swi ne a f fe cted 

with ~et was b r iefly descri bed by Pas teur in 1882 (38) . 
If Loffle r is credit ed with gi v i ng the first accura t e descrip -

tion o f Schweinerotlauf , or swine e r ysi pelas , and i ts causa-

tive organism in 1882 , although this work was not published 

until 1886 ( 29 ), by .wh ich time othe r r eports had appea r ed i n 

European l itera ture (8 , 45) . 
In the United St a te s , t he organ ism was found i n a p i g in 

1.885 b;)r Theoba ld Smi tt of the United St a tes :Cepar t ment of 

Agriculture ( 60 , p . 196) , and a ga in in 1888 by Ho ore ( 32 ) . 

~wine e r ysipelas was not r e cognized a s a seri ous d i sease i n 

this countr y , however, unti l 1931 (10 , 57 ) , a lthough r eports 

of i ts occur r ence had a ppear ed in t he i nter vening years (9 , 

15 , 61 , 65) . 

Thr oughout t he history cf swir.e erys i pelas , t he epi-

zoctiology of the d i sease hs s not been full y unde rstood . 

Various f actor s r e lat i ng t o its occurr enc e have been sug-
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gested, but are without proof. Pa steur ( J8 ) bel i eved t hat 

" i mpr oved " white breeds of p i g s were more l i kely to contract 

t he disease t han the more common breeds . Fri edber g er and 

Frohne r (13) also mentioned breed a s a f a ctor in suscep tibil-

ity , althou~h Harr i n gt on (19) s aw no suc h relationship . 

Nutritional deficiencies (59 ) and weather conditions ( 24) 

have been re lated to occurrence of the d i sease . Aitken (1) 

reporte d outbreak s wh ich appe~red to be r elated t o accidental 

access to a corn field , feeding of new corn , or i n troduction 

i nto new pasture . Kurek ( 28 ) r eported tha t suscept ibili t y 

was increased b y a h i g h protein diet . Varia tions of inci-

dence related to c yclic yea rs and t o season of the y ear have 

been mentioned (1, 17 , 26) . Ear ly workers observed tha t the 

disease appea r ed t o be conf i ned to certain ~eo~raphical 

areas . Noca rd and Leclainche ( 33) stated tha t al though dif-

fusion from " per manent " infe ction zones i nto " se c ondar y " 

z ones sometimes occurred, the d i sease d i d not t end to per s ist 

in t he latter . I Vallee ( 62 ) and Franc ke and Goertt l er (1 2 ) 

a lso sta ted th~t t he d i sease was conf i ned to c ert a in dis-

tricts . 

The r epea ted occurrence of s wine e rys ipelas i n certain 

a r eas , sometimes with sev eral y ear s elapsin~ between out -

br eaks , led t o the belief t hat the causative organi sm p er-

s iste d for lon~ p e riods in the s oil . Th i s view still com-

monly i s held , althou~h it i s supported only by circumstan-
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tial evi dence . Hesse (21) r eported experiments in which ~ . 

i nsidiosa survived only a few days in a cid s oils , but could 

be r ecover ed fo r a t l east 90 days from alkaline soils . He 

concluded tha t t he organi sm could live a year or mor e in soil 

of a l kal ine reaction . Marmors t e in (31) re ported t hat the 

organism would ~row at 37° c . in sterile earth mixed with 

alkal i ne liquid stable was t e or hay infusion . Vall~e (62 ) 

report ed tha t culture media containing f i ltra t es of soil 

taken from a r eas where erysipelas was enzootic would support 

gr owth of ~ · i nsidiosa ; but samples from areas where the 

d isease did not occur would not support growth . The behavior 

of ~ . insidiosa in soil under laboratory cor.d i tions has been 

i nvestigated also by nosenwald (4l) , Rowsell (43) , Sukhoret-

ski i (53), Gurova (1 3), and Szynki ewic z (56) . Their result s 

indica t ed that t he organism does not persist i n the soil . 

Aitken ( 2 ) poi nted out an a pparent correla tion be t ween alka-

linity of soil and the occur r ence of natural outbreaks . On 

the o t he r hand , Connell and Langf ord (7) stated tha t they 

found no evidence of g eo? r aphica l distribution of t he disease 

accordin g to soil type . They reported the i ncider. ce ~as pro-

portional to swine populat i or. . 

There a r e no reports of i so l ation of E. insidiosa from 
/ soi l under r.atural cond ition s . Vallee (62 ) and Obreshkov 

( )4) failed in attempts to find the organ i sm in soil of areas 

where swine ery si~elas had occur r ed . Rowsell (43) could not 
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establish a permanent population after repeated inoculations 

into soil taken fro~ enzootic a reas . Szynkiewicz (55) r e -

portsd that ~· i:r..sidiosa added t o s oil samples was de stroyed 

by protozoa , and postul 2.t ed tha t this -,;a s the probable f a te 

of many pathoger.ic bacteria in the soil . Suk.horetski i (53) 

sta t ad tha t the f ailure of the erysipel~ s o~ganis~ to survive 

i n so il for long p e riods is compa rable to result s reported 

for other nor.- spore - formi ng b a cteria , and th~t t he soil can 

be regarded as a s o urce of infection only when continuously 

and directly co~taminated . Doyle (11) believed that it is 

doubtful that the soil is the ~ain sourc e of i ~fe ction , al -

though i · ins idiosa may survive long enough afte r being shed 

by infected animals to be a hazard to susceptible pig s . 

The exis tence of asymptomatic c arri ers of E. i ns idiosa -------
among s wi ne has been :~no\-m for many year s . 01 t ( 36) , Bauer-

meist er (4) , and Pitt ( 39 ) demonstrated the nresence of the 

organ i sI i n t he to :r..s ils and i~test ines of slaughter ed p i~ s 

t ha t had no clinical evidence of erysipela s infection . These 

f i r.d ins s h a v e been car.firmed by a number o f investigators (3 , 

6 , 7 , 14 , 20 , 42 , 54 , 53, 68) . gurther~ore , ~ · i nsid iosa has 

been isola t ed f rom t ons illar secretions take n from live 

healthy p i g s (27 ) . Spear s (52 ) isolate d the organi sm fr om 

f emor al r ed marrow of slau~htered p i rs . 

The c a rrie r rate among healthy pi~s is es tima t ed ~o v a ry 

fro m J O to 50,; (11) , tut t he significance of suer. an i ~als as 
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disseminators of the organism ha s not been conclusively 

de termined . Outbreaks of swine erysipe las freque ntly co i n-

cide with the introduction of apparently heal thy p i gs to a 

herd, i ndica ting tha t the carrier pi g may have an i mpor t ant 

part in the spread of t he disease . Hutyra et al . (23) con-

sidered asymptomatic carriers t o be a s i nfe ctious as c l inical 

cases and suggested tha t they were t he cause of appa r ently 

spontaneous ou tbreaks. Gledhill (16) sta t ed tha t subclinica l 

infections i n pig s ~re common in enzootic areas , and suggested 

tha t such animal s can spread the disease. On the other hand , 

Francke and Goerttle r (12) believed that carri ers do not cre-

ate a serious hazard t o susceptible pig s . Rowsell (4 3) r e -

port ed experiments indica ti ng tha t ~. insidi osa coul d resist 

t he a cidity of the stomach long enough to pass i nto the more 

favorable environment of t he inte s t ina l tract. He believed 

thi s to be the most likely r out e of elimination by the tonsil-

lar carrier. Kurek ( 28 ) i sola t ed E. insidiosa froT. 3 out of 

454 fecal s ampl es f r om 67 healthy unvaccin~ted swine . He 

concluded tha t such ani mals excrete t he organism i n the f e ces 

only s po r a dically . 

Excretion of t he erys ipe l as or ganism by c l i n ically 

a ffected swi ne has b een r eported . Cornevin (8 ) stated that 

he could transmit the disease with fec a l ma t erial f r om dead 

or dyin~ p i ~ s , but could not do so with uri ne . Hut yr a et al . 

(23) and Preisz (40) mentioned observa tions by 2uropean 
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workers that erysipelas could be transmi t ted through feces 

and urine of pig s during illness and fo r several days a ft e r 

recove ry . Rowsell (44) demonstrated the pre sence of the 

organis~ in f e ces of p i g s with acute e rysipelas induced by 

oral i nfection . Kurek ( 28 ) found ~ . i nsid iosa in feces of 8 

o ut of 10 pig s ill with s pontaneous erysipelas . Such con-

t am ina t e d body excretions no d oubt provide a c om:non source of 

infecti on , since it is known that suscept ible pig s can c on-

t r a ct erysipelas by inges tion of contamina ted feed, water , 

a~d s o il , a s wel l a s t hr ou? h superficial s ki n wounds (48) . 

Trans~ission by d ire ct c ontact also is a possibility , accord-

ing t o Van ~sand Mc Gr ath (63 ) , a lthough Goerttler ( 17) be -

l i eved t hat th is s e ldom occurs . 

The u biquity of E . i ns idiosa i n nature i s a f actor whi ch 

c ompl ica t es at t empts t o delineat e me thods of transmission . 

rhe organ i sm has been isolat e d from rrany species of mammals , 

birds , ar.d insects , and f r om both ~arine and fresh-~ater fish 

(48 ) . Het tche ( 22 ) found the organism in ci t y sewafe from 

abattoirs and suburban s t a ble s . Olsu f ' e v et al . (35) iso-

l a t ed the organism fr om stream wa t er and fro~ r odents inha bit-

i~g the banks . Wellmann ( 67) found tha t rodents, birds , and 

inse cts could act as intermedi a t e carri e r s , but stated t hat 

their significance r emained t o b e prov ed . 
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METHOD OF PROCEDURE 

The general plan of these experiments was to infect pigs 

with selected strains of Erysipelothrix insidiosa and to col-

l ect samples from t he blood and various body excretions for 

cultural examina tion ur.til dea th or 10 days post- exposure . 

Materials 

Animals 

Eighteen specific- patho gen-free (SPF) pigs were used in 

these experiments. Twelve of the pig s were males , and 6 were 

females. Thre e of the males were of the Hampshire breed , and 

the remainder of the pi gs were of mixed breeding , and pre-

dominantly white in color. All ·pigs had been obtained by 

hystere ctomy, g iven no colostrum, vaccines, antiserums, or 

antibiotics, and reared in isolation on concrete floors. 

When used in the experiments, the pig s were 4 1/ 2 to 8 months 

of a~e , and weighed 89 to 187 pounds . 

Equi~ment for animal confinement 
1 A galvanized steel metabolism crate designed for sheep 

was modified f e r use with swine. Modification consisted of 

the installation of removable rigid aluminum panels at the 

sides and rear of the cra te, sloping i r.ward in order to limit 

lwahmann M:anufs.cturir:g: Co., Baltimore , .i:-'ld . 

' J 
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movement by the pig when in t he stand i ng position , while pro-

viding sufficient spa ce for the ani mal to lie down (Figs . 1 , 

2). The f r ont of the crat e was equipped with a stanch ion 

( Fi g . 2) for restraint of the he ad when necessary for s ample 

co~lection . The f l oor of the crate was made from expanded 

metal of suffic ient str e n g t h to support the animal , while 

allowi n g urine of mal es to pass t hr ough i n t o collecting 

equi pment ( Fi ~s . 2 , J) . 

Zguiome~t for feces collection 

An opening was rea intained in the floo r of the crate ~ t 

the r ear for drop9 i n g s t o fal l through . Dropp i n g s from mal e s 

were colle cte d i n a d isposable 12 by 13 by 24- inch bag of 

0 . 0015- inch polyethylene (10- gallon garbag e can liner) . The 

openi ng of the bag was stretche d ove r a 12 by 14- i n ch wood 

frame wh ich was i n serted i nto the openin~ in the floor at the 

r ear of the crate ( Fig s . 1, 3) . Dropp in7 s fro~ females were 

defl ecte d with a slop ing , trough - shaped p i e ce of 1/4- i n c h 

mesh [alvanized wire cloth into a pail lined with a dispos -

able polyethylene b ag ( F i g . 6) . 

Eouipment for urine collecti on 

Urine wa s coll ec t e d from males by means of a 14 by 22-

inch rectangular catchin~ funnel under the floor of the crate 

(Figs . 1 , 4). The funnel was made from 1/4- i nch mesh gal -

vani zed wi re cloth supoorted by a wood frame a t the periphery 
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of the ba sG, and with a 2 by 2- inch opening in the wire c loth 

at the apex . The inner surface of the funnel was lined with 

a double layer of disposable 0.0015- inch polyethylene sheet 

with a small opening at t he apex . To prevent splashing of 

urine , cheesecl oth was laid over the top of the funnel and 

fastened to the wood frame with thumbtacks . From the catch-

ing funnel , urine passed through a sterile glass funnel into 

a sterile 2000-ml . aspirator bottle . 

Urine was coliected from females by means of a 14 by 14-

inch catching funnel of cor.struction similar to that for 

males . The funne l was suspended at the rea r of the crate 

under the sloping wire cloth used to deflect fecal drop-

ping s (Fig s . 5, 6) . From t he funne: , urine pas sed into a 

sterile 1000-ml. wide - mouth jar . 

Media an d solutions 

Tryptose serum broth Tryptose broth ba se was pre-

pared as described by Packer (37) . Sterile horse serum was 

added to give a concentra tion of 5%. The medium was dis -

pensed aseptically into flasks , incuba ted overnight at 37° c . 
0 to deter mi ne sterility , and stored at 4 C. The final pli 

ran~e ~as 7 . 3 to 7 . 4 . 

Selective liauid medium A liquid enrlchment mediUIJ 

util i zing high concentrations of an tibiotics for the s elec-

tive culture of § . insidiosa was developed , and has been 



Fig. 1. 

Fig . 2. 

A view of the metabolism crate used for confine-
ment of pigs. The sloping panels restricted 
movement b y the animal when in the standing 
position. The crate is fitt ed with equipment 
for separate collection of feces and urine 
from males. 

Front view of t he me t abolism crate , showing the 
sloping side panels, stanchior. , and expanded 
metal floor 





Fig . J . 

Fig . 4 . 

Rear view of the me tabolism crate with rear 
panel removed to show the expanded metal floor 
and the f e ces collecting bag used for male p i g s 

Close- up vie w of equipment us ed for collection 
of urine from male pi gs 



t(i 



?ig . 5. Si de view of the me t abolism crate with side 
panels r emoved , s howing t he sloping rear panel . 
The cra te is fitted with equipment for separate 
collection of f eces and urine from female pi gs. 

Fi g . 6 . Close- up view of equipment used for separ ate 
collection of feces and urine from female p i gs 

) 
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described and tested for its efficiency (71). The medium con-

sistently permitted cultural de t ection of the organism in pig 

feces containing 6 to 11 viable cells/Gm. 

For use in the present experiments , the mediWI!, modified 

by the addition of buffering salts, was prepar ed i n quanti -

ties of 25 to 30 liters as follows : A broth base was p r e -

pared , containing 0.3% beef extract, 1.5% tryptose , and 0 . 5% 

NaCl. To each liter of broth base was added 5.4 Gm . of 

Na2HP04, 0 . 64 Gm . ~f KH2P04 , and 50 ml. of horse serum. The 

preparation was sterilized by filtration with a Hormann model 

ST- 80 filter press . 1 After filtra tion, 400 µg ./ml . of kana-

mycin,2 50 µg./ml. o f neomycin,3 and 25 µg ./ml. of vancomycin4 

were added aseptically. The pH ran~e of the fi nal prepara-

tion was 7.3 to 7.4. The medium was dispensed aseptically 

into sterile flasks and tubes and stored at 4° C. Medium 

not used within 2 weeks was discarded . 

Beef infusion broth Ground def a tted beef was added 

to distilled water at the rate of one pound/liter. Af ter 
0 standing overnigh t at 4 c., the mixture was cooked f or one 

0 0 hour a t 80 to 90 c., allowed to stand for 2 hours , and 

1 F. :... liormann and Co. , Newar k , N. J . 

2xantrex , Bristol Laboratori es , Syracuse , N. Y. 

3Mycifradin , the Upj ohn Co ., Kal amazoo , :Mich . 

4vancocin , Eli Lilly and Co ., Indianapolis , Ind . 
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filtered through a layer of muslin. For each liter of infu-

sion, 10 Gm . of Bacto-peptone1 and 5 Gm. of NaCl were added. 

The pE was adjusted to 7 . 6 with 4% NaOH . ·rhe :preparation was 
0 

autoclaved at 121 c. for 30 minutes and filtered through No . 

2 Whatman filter paper . The medium then was dispensed i nto 

fl asks, autoclaved again , and stored at 4° c. The final pii 

range was 7.3 to 7.4. 

Beef infusion agar An infusion of beef, su:pplemented 

by 10 G~ . of nacto- peptone and 5 G~ . of NaCl/liter, was pre-

par ed as described for beef infusio n broth . Agar was added 

a t the r a te of 20 Gm./liter , and the pii was adjusted to 7.6. 
·rhe me d i um was autoclaved a t 121° C. for 30 minutes and fil-

tered through non~absorbent cotton. ·rhe medium then was 

autoclaved again , dispens ed into sterile petri plates , and 

allowed to harden . The p l a tes were incubated overnight at 

37° C. and stored at 4° C. in cover ed cans. The final pH 

r ange was 7.3 to 7.4. 
Packer ' s medium (37) Bacto-az i de viole t blood a gar 

ba se
1 

was prepa red according to the manufa cturer's di rec-

tions, except tha t horse serum a t fhe rate of 5~ was added 

i nstead of whol e blood . The medium was dispensed into ster-

ile petri plat e s and allowed to harden . The plate s wer e in-
o 0 cuba t ed overnight a t 37 C. and stored a t 4 c . i n cover ed 

l:cifco Labo r atori es , De tro it, Eich . 
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can s . The final pH range was 6 .8 to 7.0. 

Commerciall y Q.!:epa r ed ~ed ia 1 Bacto-nutrient gelatin 
1 tubes and Bacto-triple sugar iron agar slants ~ere prepared 

according to the manufacturer ' s directio~s, and stored a t 4° 

c. 
Base medium f or fermentable carbon comnounds A base 

medium, containing Andrade's i nd icator, a ppropriate ferment-

able carbon compound s, and a 10% concentra tion of horse serum, 

wa s prepared a s de scribed by Whit e and Shuman (70 ) , dispensed 

into tubes, and stored at 4° c. 
Buffered NaCl solution Buffered NaCl solution ( pH 

7. 5) wa s prepa r ed by dissolving 8. 5 Gm. of NaC l , 5.4 Gm . of 

Na2HP04, and o . 64 Gm. of Iili2P04 in ea ch liter of distilled 

wate r and autoc l aving at 121° c. for 20 minutes. 

Buffered nen tone solution One per cent buffer ed pep-

tone solution (pH 7.5) was prepa r ed by dissolving 10 G~ . of 

Bacto-pept one, 5. 4 Gm . of ~a2HP04, a nd o. 64 Gm. of Kfi2P04 in 

ea ch l i ter of d i s t i lled water a nd autoclaving a t 121° c . f or 

20 minute s . 

Exnosure culture s 

Thr ee f r eeze- dri ed smooth str a ins of f · i nsi d i osa , s ero-

type "d", wer e used f or e x~osure of pigs . The stra i ns, iden-

lnifc o Labor a tori es , Detroit, Kich. 
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tifi ed a s El-6P, HC- 585 , and de Ca stro , were f ro~ the s tock 

culture colle ct i on a t t he National An i ma l Cisease Laboratory, 

A!Ile s , I o wa . They were selected for t he ir ability to induc e 

swine e r ysipelas i n susceptible p i gs wi t h a r eascnable degre e 

of predi ctability as to the c linical course of the disease . 

Str a in El - 6? had bee n obtained as follows: A vi r ulent 
1 strain i dentifi ed as El - 6 was pa ssed ser i al l y in 2 p i gs , 

both of which d i ed of the infection . A pure cul ture of the 

organism r ecover ed fro m t he spleen of the se cond p i g was 

fre e ze - dried and desiFna t ed stoc1c stra in El- 6P . Th i s str a i n 

was u sed to produce seve r e illne ss with death or rec ove r y . 

Stra i n HC- 535 vas fro~ a stock o f freeze - dried culture 

tha t had been u sed for percuta neous exposure of p i g s and for 

other experi mental purposes a t t he National Animal Di s ease 

Laboratory (46 , 47 , 49 , 50 , 69 ) . This strai n Kas used to 

produc e l e ss severe i lln ess with develo omen t of c haract er -

istic u r tica rious r hombo i d s k i n l es i ons a nd sub sequent recov-

er y . 
2 Strain de Castr~ was a culture r e ce ived fro~ Br az i l , 

where i t had been isola t ed from t ne tonsils of a~ appar ently 

l ori g ir.al cul tu re ki nd:!.y suppl i ed by i)r . ! .. P . .L:lwson , 
Connau£ht Medi cal ::.e s earch Iabora t orie s , University of Tor -
cnto , Toror. t o , Car-ada . 

2ori p-1nal culture ki r.dly supp::i ed by Dr . d . F . Pe stana 
de Castro , Institute Siolo g ic~ , Sao Paulos . P . , Br az i l . 
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healthy pig (6 ) . This stra ir. had been fo und to be of low 

virulence i n swine ( 51 ) , and wa s used to produce a mild form 

of the d i s ease . 

A fresh ampule of freeze - dried stoc 1: culture was used 

for expo sure of eac h pig . Each culture wa s prepa red as fol -

lows : The conten~s of a n ampule were r econsti tuted and 

i noc u l a ted into 100 ml . of t r yptose serum broth . The broth 
. 0 . 

culture was incuba t ed 24 hours at 37 C. and used for direct 

inoculation of t he ani~al. A count of t he v i able bac ter ial 

cells/ml . of each culture was made by plating tenfold dilu-

tions i n triplicate. The average count of e ach strain is 

g iven in Table 1 . 

Tabl a 1. Number of viable cells of ~ . i n sidiosa in 
exposure cultures 

No . of No . of viabl e cel l sL;:nl . 
Strai n cultures Range .'-ive rage 

El- 6P 9 5 . 10 to 9 . 90 x io 8 6 . 7 3 x io8 

HC- 585 4 1 . 25 to 2 . 60 x 109 1 . 7 5 x i o9 

De Ca stro 5 1 . 27 to 1 . 30 X 109 1 . 28 x 109 
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Animal iiandli r.g and Samplin~ Scnedule 

The e xperiments ~·J erz conducted with on e p i g a t a time . 

~ach n i g ~as mainta ined in the cra t e cor. t i nuously during ob-

serv a tion . Sa:nu les f r om the mouth , t or.sils , nasal passa~es , 

conjunctival sacs , skin , a nd blood wer e t a ken once da ily , be-

t~.,. een 8 : 30 and 9 : 30 .A. M. Feces a nd uri r. e -.-:e re collected con-

tinuously , and we~e re~oved from t h e collecting equ ipment at 

8 : 30 A . ~ . and between 4 : 00 and 5 : 00 P . M. daily . In addition , 

clin i ca l observ a tions were r ecorded t wice daily . The se in-

e l uded rectal t zmperature , a Dp e tite , general a ttitud e , and 

the appearanc e and cha racter i s tics of urticarious l esions . 

Feed and water were g iven after the morni n g and afte r-

noon sa~ple colle ctions . The r a tion at each feeding con-

sis t ed of 1 1 / 4 to 2 pound s of commercia l pig g rower (14% 

crude urotein ); the amount depending on size of the p i g . 

For purpos e s of da t a r e c ording , e ach experimental day 

was desif na t e d a s th e 24 hours between comp letion of sample 

collections and feedi ng a t 9 : 30 A . t( . :;.t t h i s time e a c h 

mornin~ t he cra t e , the surrounding a r ea , a nd all equi pment 

used f o r ani~al hand l ing a nd s ampl e collection were cleane d 

with a 3 ~ s oluti on o f a commercial dete r gent - phenolic dis -
1 infecta nt , ar.d replaceable co~ponents were changed . Th e 

fece s collectin~ bag wa s c hang ed aft e r each aft e rnoon col -

lves- phene , Vesta l Laborator i e s , Inc ., St . Loui s , Ho . 
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lection also . 

Samples collected froill eac h pig during the first experi -

menta l cay wer2 used for pre- exposure control data and the 

pig then was exposed to infection at the beginning of the 

second experimental day (9 :30 to 9 :45 A. M.). Observa tion was 

t er~inated by dea th from acut e erysipelas or by euthanas i a 10 

days after exposure . Post-morte~ examina tions were made , and 

from each pig the tonsils, gall bladder, and a segment of the 

ter~inal part of the ileum including the ileocecal valve , 

were r emoved and refri gerat ed in sterile containers unt il 

cultural examin~tion . In addition, post-mortem samples were 

t aken with sterile cotton-tipped appl icators from the mouth , 

nasal passage s , conjunctival sacs , and anus of each pig that 

died of the d i sease . 

Exposure Procedures 

Exposures to E. insidiosa were made by pa renteral injec-

tion . The number of p i~s given each strain , amounts of cul-

ture g iven , and route s of injection are shown in Table 2 . 

Intrade r nal injections were ~ iven on the left side , about 4 

inches lateral to the dorsal midline and just posterior to 

the shoulder ; intramuscular inj ections were g iven in one or 

both hind l eg s ; and i ntr avenous injections wer e g iven in an 

ear vein . Be fore inj ections ~ere g iven , the hair was clipped 

from the area and the skin was cleaned with three or four 
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Tabl e 2 . Route s o f i n j ecti on , amoun ts g i ven , and n umbe r o f 
pig s eX;)OSed to e a ch stra in of ~ . 1ns 1d 1osa 

Exposure Route of Nl . o f !\!umber of u i gs exposed 
s t r a i n i n j e ct iona culture Nal e Female To tal 

El- 6P I . D. 0 .1 ~ 1 4 _., 

31 - 6? I . M. 4 . 0 2 1 3 

El- 6P I . YI . 6 . o l 0 1 

El - 6? I . :'.·1. 8 . 0 1 0 1 

HC- 585 I. D. 0 . 1 2 2 4 

De Castr o I . D. 0 . 1 1 0 1 

:Ce Castro r .v. 5.0 2 2 4 

a I . D. = int r a-de r !llal ; I . :l'i . = i ntr amuscula r ; I . V. = ir..t r a -
venous . 

appl i c a tions of e th ~ r , a~d allowed to d r y . Af t e r complet i on 

of an i n t r ader mal i n jection , the site was cover ed wi th a 

patc h of t r a nsparen t polyethylene she e t f a stened to t he s k i n 

wi th adhes i ve tape (Fi g . ?) . Th i s was d one t o p r eve nt po s -

s i ble c ontami nat i on of t he environment f r om t he si te of i n -

j e ction , whi le allowi n g observa tion of t he deve lou~ent of a 

local ski n l es i on . Si t e s of intra muscula r and i ntr a v enou s 

i nject i ons were covered ~ 1 th a s mall pad of abs or bent cotton 

held in p l a ce by adhesi v e t a pe . 
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Sampling Procedures 

Feces 

In addition to the sample s removed t wice daily f r om the 

collecting equipment, feces eliminated by a p i g while be ing 

attended at the close of each experimental day (between 8 : 30 

and 9 :30 A. M. ) were caugh t in sterile hand- held containers . 

The feces eliminated during each experimental day thus were 

divided into 3 samples (afternoon, overnight, and morning) 

for separate examination . Feces eliminated by females while 

being attended at 4: 00 to 5: 00 P. r~ . were caught in sterile 

hand-held containers and i ncluded 1·J i th the afternoon sample, 

but examined separately . Each sample was distributed into 

sterile 8- ounce covered plastic cups1 at the time of collec-
. 0 

tion, and refrigerated at 4 C. within one hour . The samples 

were kept under refrigerati on until prepared for cultural 

examination . 

Urine 

The samples of urine removed t wice daily from t he col-

lecting equipment were r efri gerated within one hour. The t wo 

colle ctions (afternoon and morning ) during the first day 

after ex~osure of a pig were separately examined . All other 

collect ions were combined into single daily samples , except 

lFa lcon Pl a stics , Los Angeles , Calif. 
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that urine el i minated by fema l es wh i le bei ng attended at B: JO 

to 9:JO A. M. a~d at 4: 00 t o 5:00 P . N. was caught in sterile 

hand- held c ontainers for separate examination . 

Mouth 

Se cret ions in t he mouth we re sam~led by swabbing the 

areas lateral to t he u ppe r a!':d lower mola rs and under the 

anteri or port ion of the t ongue with st erile co tton-tipped 

appl ica tors (Fi g . 8). 

Tonsils 

The surfaces o f the t onsils were scraped with the end of 

a steri le wood t ong ue blade ( Fi g . 9 ). Th e materia l coll e cted 

was transferr ed t o a sterile cotton - tipped a ppl icator. 

Conjunctival sacs 

lacrimal secretions were sampled by d r awi ng the lower 

eyeli d away from the eyeball with forceps and swabbing the 

c on jun ctiva l surfac e n ear the medial canthus with c o tton-

tipped a ppl ica tors moistened with sterile bu ffered NaCl solu-

tion ( Fi g . 10) . 

Nasal passages 

Sample s were collec t e d from the nasal passag es wi th t h e 

head of the p i g restrained in s lowered ~osition . The sur-

face of the s nout was cleaned with 7o i e thanol . Each nasal 

pas s arre t hen was washed twic e wi th aJproxi~ately 20 ml . of 
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sterile buffered NaCl solution . The solution was forced into 

the na sal passages with a sterile rubber bulb and allowed to 

flow out into a sterile pla stic cup (Fig . 11) . The collected 

wash ings (approximately 75 ml.) were immedia tely transferred 

to a sterile 250- ml . screw-capped flask . 

Skin 

Sampl es from the surf a ce of the skin were taken routine-

l y from areas of the neck posterior to the ears and from the 

dorsal ~idline in the sacral reg ion. Th e hair was clipped 

from the latte r area before sampling was begun on the first 

experimental _day. On the second day , irr.mediately after expo-

sure of each pig , t he surface of this area was cleaned with 

ether . On 4 of the p i gs , a 4 by 4- i nch cove ring pa tch of 

polyethylene sheet was attached to t he s kin by adhesive tape 

witt t he anterior side left open (Fi g . 12 ) . This was dor.e 

in a n atte~pt to prevent external contamination of the area 

to be sampled. 

Samples were taken by rubbi ng the skin vigorously with 

cotton- tipped applica tors moist ened with sterile buffered 

NaCl solution . 

The surfa ce s of urtica rious lesions were cultured when 

present. 



Fig. 7. Transparent polyethylene p atch covering the site 
of 1ntr adermal inj ection of § . 1ns i d1osa (strain 
HC- 585 ), photogr a phed a t 48 hours post- exposure . 
Note the dark area of local inflammation a t the 
site of inj ection. 

?1 g . 8 . Procedure fo r obta ining samples from the mouth 





Fig . 9 . · Procedure for obtaining samples from the tonsils 
by scraping t he surface s with a wood tongue 
blade 

Fi g . 10 . Procedure for obtaining sampl es from the 
conjunctival sacs 





Fig . 11. Procedure for obtaining washings fro~ t he 
na sal pa ssages 

Fi g . 12. Proc edur e for obtaining samples from an a rea 
of the skin cover ed by a polyethylene patch 
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!3lood 

Three to 4 ml . of blood were drawn aseptically from t he 

anterior vena cava . 

Preparation of Samples for Culture 

Fe ces 

The sampl e s of fece s co l lected during each experimental 

day were prepa r ed for cultural examination within 6 hours 

af t er t he c lo·se of th~ day . Each sam-ple was we i ghed and 

divided into portions of 40 t o 50 Gm., a nd each portion was 

plac ed in a pint mason jar . Steri le one p~r cent buffered 

pep t one solution was a dded to make a total volume in eac h jar 

of approxi mat ely 220 ml . A stirring r od with a 2-inch p r o-

peller wa s placed i n each jar , which then was covered with a 

fla t mason l i d that had a hole in t he cent er fo r the shaft of 

t he stirrin~ rod . The l i ds wer e secured with standard oason 

r ines . The content s were mi xed for 10 minutes with stirring 

motors oper a t ed a t 1600 R. P . M., transferred to 250-ml . g lass 

centrifuge bottle s , and centrifuged for 10 minutes a t 1950 

E. . P . :·1. (1000 R. C. F. ) in an International mode l UV centrifuge . 1 

Tne cloudy supernatant f luid in ea ch bottle ~as decanted into 

a 250- ml . screw- capped polypropylene centrifuf e bottle and 

the r e sidue Nas discarded . The fluid was centrifuged fo r 10 

lrnterna tional Lquip!'.Ilent Co ., Bost on , Mass . 
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minut e s a t 9000 R. P . M. (1 3 , 200 ii . C. F.) in a Sorvall SS- 3 cen-

t rifuge 1 wi th a type GSA rotor . The superna tant fluid was 

d i scar ded , and each pellet of re s idue was r esuspended in 500 

ml . of selective l iquid ~ediurn . 

Fec:3.l samp l es we i g h ing less tha n 20 Gm . were 1nocu l 3.ted 

d i r e ctly into 500 ml . of selective l iqu i d raed i um a ft er first 

bei ng broken u p and sus~ended i n a smal l volume of t he med ium. 

Samp l es we i g hing 20 to 40 Gm . ~~ere susuended i n five t i mes 

t he ir weight of buf f e r ed p e p tone solut i on a nd then were 

ha~dled in t h e saze manner as described for t he 40 to 50 - Gm. 

portions . 

Al l ~ixing jars, lids , st i rring r ods , c entrifug e bot -

tle s , and othe r eqqi pment com i ng in conta ct wit h t he f e cal 

mat erial were cleaned and steril ized b 7 autoclavi ng a ft e r 

eac h use , and kep t in cove r ed pans . 

Urine 

The urine col lect~d during each experimenta l d ay was 

prepar ed for cultu~al e xamina tio n wi thin 4 ho~rs a ft e r t h~ 

clos e o f t h e da y . The vo l un:: e of each sarr.ple was measur ed , 

a nd the uri n e was centri fuged . San::~ls s o f ~ore t han 10 00 

ml . T•,Tere centrifuged in a Sorvall SS- L1./KS3- l four- tube " .3t . 

Gyo r g y i a nd Blum" c onti n uous flo~ sys t em1 ope r a t ed a t 12 , 00 J 

R.? . r . ( l? , 300 J . C . ~ . ). San9 l es of 1000 ml . or l e ss ~er e 

1 ..... I va n So rval2. , .Norwa2-k , Co nn . 
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distributed into 250 - ml . screw- capped po ly9ropylene bott l es 

a~d centrifuged f or 10 fil inutes i n t he SS- 3 centrifu~e with 

the type GSA rotor opera t ed at 9000 R. P . M. (lJ , 200 R. C. F . ) . 

Aft e r centr i fuga tion , t he clarified urine was d iscarded a nd 

the pelle ts of r es i du e were c ombined and r esuspended i n 100 

to 500 ml . of sele ctive liquid med i u:n , dependir.g on the 

amount of r esidue . 

All cent r i f uge bottles , tubes , component s of the con-

tinuous floK system, _and other e q_uipment co:ni ng i r: cont a ct 

with the urine ~ere clea ned ~nd ste=i l ized by autocla ving 

after ea ch use , and kept i n cove r ed pans . 

Nasal washings 

Within one hour _after col lection , ea c h sam~le of nasal 

washings was di stributed into s t erile 50-ml . nylon centrifuge 

tubes , which were capped a nd centrifu~ed f or 6 mi nutes in t he 

SS- 3 centri fuge with a type SS-34 rotor1 operated at 12 , 000 

:t. . P . M. (l? , 300 Ii . C. F . ) . The sunernata nt fluid was disc~rded 

and the resi due ~as r esuspended in 100 ml . o f select i ve 

liquid medium . 

Blood 

Each sarn~le of b l ood Nas 9laced directly into 50 ml . of 

beef i nfus i on broth i mmed i a t e ly a ft er be i ng obta ined . 

liva n Sorva ll , No=~alk , Con~ . 

. , ! 

' 
11 
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Ot her s amu l es 

Cultures fro~ the mouth , t onsils , conj unctival sacs , and 

s k i n were ~ade immedia t e ly aftzr saCTpl ir.~ by snapp ing off the 

cotton tip of each appl ica tor int o a t u be of selective liquid 

medium. 

Pos t -mo~tem soecinens 

Spe cimens r emoved f rom p i~ s at po s t - mor t em were prepar ed 

as f ollows : 

Tonsils The surround i ng ti ssues were trirr~ed away and 

the oral sur f a ces of the t onsil s Ker e s cored with a f lamed 

sca lpel by mak i n .:; numer ous cut s o f 1/ :) to 1/4 inch deep . ·The 

e ntire structure was placed in 100 :nl . of selecti ve liquid 

med ium . 

Gall bla dd er The attached ti ssue s were trimmed away 

a nd t he gall bla dder wa s opened with flamed s ci ssor s . Aft e r 

the bile was d r a ined out , t h e entire str u cture was pla ced in 

100 ml . of selec t ive l i quid medium . 

Intestine The lympho i d tissue n ear t he ileocecal 

va lve and in the 1·ra ll of t he a d .j acent i leum !..-as scra ped off 

with a f lamed s calpel , and the ma t e rial obta i ned wa s p l a ced 

i n 100 ml . o f sele c tive l i quid ~edium . 

Other oo st- mortem cul tures Culture s f r om the mouth , 

nasal pa ssage s , c onjur.ct ival sacs , and anu s of each pig tha t 

d i ed from a cute-er ys i pelas were mad e i :nmed i ~t e ly a ft e r sam-

pl i n ? by snapp i nF off the cotton tip of eac n applicator i nto 
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a tube of selective liqu id medium. 

Cultural Examinations 

Culture urocedure 

After i noculation, all liquid cultures were incubated at 

37° C. for 48 hours and subcultured onto plates of Packer ' s 

mediU!Il . One pl ate was inocula t ed from each flask or tube of 

l i quid culture by spreading t he contents of a 20-gauge wire 

loop (i . d . 3 mm . ) e~enly o~er t~e surface of the agar . The 

plates were incuba ted at 37° c . for 72 hours and examined 

under a d i ssectir:g mi croscope for colonies of ~. insidiosa . 

Identifica tion of E. i r- sidiosa 

Tentative iden tifica tion o~ the organis~ was ba sed on 

colonial characteristics on Packer's medium . From each plate 

tha t had bact erial growth considered to be _§. insidiosa , pure 

culture isolat ions were ~ade on beef infusion a gar and in beef 

i nfusion broth . Positive identifica tion of the organism was 

ba sed on : (1) characteristic growth in gela tin stab cultures 

(5); (2) reaction in triple sugar iron a ga r (64 ); and (3) the 

pattern of acid prod.uc tion from 20 f er rr.entable carbon com-

pounds (Table 12) , using t he method r eport ed by White and 

Shurr.an (70). From each p i g , the cultures subj ected to the se 

test s consisted of : (1) the first culture of E. ir.sidiosa 

r ecover ed from each source of samples; ( 2 ) a pooled culture 

I 
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from eac h source of s amp l e s , comprisi ner a ll isol3.tions of the 

organism ma de duri n ; t he observat ion pe riod ; and (J) each 

c ul ture r e cover e d fro2 sp e c i~ens obtained a t po s t - mortem 

examina tion . In addition , each cul t ur e prepa r ed from stock 

for exposure of a pig wa s sub ject ed t o t he same t e sts to pro-

vide a b a si s for co~parison with cultures r e cove r ed from the 

animal . 
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FINDINGS 

Clinical Response aft er Exposure to ~ . insidiosa 

The c linica l r esponse of each p i g is given i n Table 3, 
and includes the peak tem"Oerature and presence or absence of 

other signs of infection. In addition , i r.d ividual charts fo r 

the 18 pi ~s can be found in the Append i x (Fi gs . 25- 42) , and 

i nclude t empera tures as recorded t wice daily and the t i me of 

appearance of other signs· of infection . 

Pi f- S exposed to strain El - 6P 

Each of - the 9 pigs exposed to strain El - 6P developed 

loca l i nflammation at the s i t e of injection within 24 hours . 

The p i gs became vi~ibly i ll 24 to 48 hours post - exposure , and 

had peak tempera tures of 106 . 4° to 108 . 4° F . within 24 to 79 

hours . Death occurred 48 to 96 hours post - exposure in 4 p i gs 

exposed by intrader:nal inj ect ion , and a pproxima tely 78 hours 

post - exposure in one pi f exposed by int r amuscular i nject ion . 

Four p i g s survived aft e r exposure by intramuscular injection . 

Inappe tence and depression were observed in all 9 pi gs ex-

posed to stra i n El- 6P , and 3 p i gs developed urticarious skin 

lesions 72 hours post - exposure . The skin lesior..s were slight -

ly r a ised, i rregula rly shaped a reas of erythema , wh ich were 

spread d i ffu se ly over t he body . The 4 surviving pigs re-

gained normal appetite and at titude, with d isappear ance of 

skin lesions , by the fifth t o ninth day post- exposure . 
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Table 3 . Cl i nical r esponse of :p i gs a ft e r exposure t o ]! • i ns i dio sa 

Peak Visible si e:ns of infectiona 
Pig Ex2osure te:np . Sli:: i n 
no . Sexb Stra i n Routec Ju:iount ( 0 p . ) Inappetence Depre ss ion l e s i on Death 

1452 M El- 6P I . D. 0 . 1 ml . 107 . 6 + + + 
1454 N El - 6P I . D. 0 . 1 ::nl. 107 . 6 + + + + 
1654 N ;!;l - 6P I. D. O. l ml . 106 . 4 + + + 
1455,1 F' El - 6P I . D. 0 .1 ml . 107 . 6 + + + 
11+59 F ~l-6P I .H. 4 . o ml . 107 . 8 + + + 

981 1\l t:l - 6P I . M. 6 . o ml . 108 . 4 + + + 
990 }j 21- SP I . M. 8 . o ml . 106 . 9 + + 
994 i•l cl- 6P I . M. 4 . o ml . 107 . 4 + + 

1JJ2 } l ~l- 6P I . r•i . 4 . o ml . 107 . 6 + + + 

1 334 H HC- 585 I .D. 0 . 1 ml . 107 . 5 + + + ~ 
....... 

1450 M HC- 535 I.D . 0 . 1 ml . 106 . 6 + + + 
lJJJA F HC- 585 I . D. 0 . 1 ml . 108 . 0 + + + 
1452A ? HC- 585 I . D. 0 . 1 ml . 105 . 8 + 

1446 M De Ca stro I . V. 5 . 0 II! l . 105 . 0 + 
1447 h De Cas t ro I . V. 5 . 0 1r l . 104 . 2 + 
1449 F ::ecastro I . V. 5 . 0 :::n l . 104 . 2 + 
1451A F Le Ca stro I . V. 5 . 0 rr.l . 104 . 4 + 

1345 M De Castro I . D. 0 . 1 ml . 105 . 2 

aPre sence or a bsence is i nd i cs. t ed by + or - r e spect ively . 

bM = male ; F = fema l e . 

cr . D. = i ntr adermal ; I . !·I . = i ntramuscular ; I .V. = i ntra venous . 
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Pi KS ex~o sed t o st r a i n HC- 585 

Each of the 4 pig s exposed t o strain liC- 585 by i ntr a -

dermal inj ect ion developed local i nflammation a t t he s ite of 

injection within 24 hours . Si gns of g enerali zed i nfection 

were observed 31 to 72 hours post- exposure . Three pigs had 

inappetence and depress ion , and subsequently returned to nor-

mal a ppetite and attitude on the sixth to ninth day post -

exposure . One p i g (No. 1452~ ) had no loss of appetite or 

change in attitude . Peak temperatures o f 105.8° to lO S. o0 g . 

were recorded 3 to 6 days post- exposure . One pig (No . 1333. ) 

had pronounced diphasic t emperature peaks of 106 . 4° F. at 31 

hours and l08 . o° F . at 6 days post - exposure (see Fi g . 36) . 

Al l 4 pigs exposed t o strain HC - 585 developed urticarious 

sk in lesions over ·the shoulders, back , rear quarters , and 

side s 48 to 72 hours post- exposure . The se we r e well defined , 

r a ised, rhomboidal areas of e rythema . The l e s ions began to 

recede on t he seventh to ninth day post- exposure, but were 

stil l visible a t the time of euthanasia on the tenth day . 

Pigs exnosed t o strain de Castro 

In the 4 pi ~s exposed t c strai n de Castro by intraveno us 

inj e ction , no deviatio~s fro~ normal appetite and a ttitude 

were observed . Tempera tur 5s r emai ned in the normal range 
0 (see Figs . J S- 41) , except for a brief rise to 105 .0 F . r e -

corded 7 hours po s t-exposure in one pi ~ ( No . 1446 ). Urti-
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car i ous skin lesions were observe d on all pig s 2 to 5 days 

post - exposur; . These consi s t ed of on e to five sli ghtly 

r a ised , p a le , i rregu larly s~aped are~ s of e ryttema in the 

r e g i on of the s houlders . The lesions be~an to r ecede on the 

e i ght~ to ninth day post- exposure , a~1 g e n e r al l y wer e not 

vis i ble a t the ti~e of eutha nasia or. the tenth day . 

exp osure of one p i g ( ~o . 1345) to str ain de Castro by 

intrader~al in jection p rod uc ed l ocal i nflammat ion at t he s ite 

of in jection in 24 hours . This consisted of a sligr.tly 

r a ised , pale a r e a of erytne~a ap;roxima t e lv 3/~ inch i~ d ia~-

ete r . The l es i on pers i s t ed for less th~n 24 hours . Ko s i ~ns 

of g enerali zed i nfect i on were observed . A bri~f ri se in 
0 tempe r a t t:.re to 105 . 2 F . vras recorded during the six t h day 

post - exposure ( see Fig . 42) . 

Recove ry o f ~ . l~sidiosa f r om Infected P i gs 

Sources of recovery 

Er ysine lothrix ins l dio s a wa s not f o und i~ any pre -

exposure sa~ple s . Aft e r e x posur 2 of 1 8 pi~ s , t ne orfanism 

was r e cove r ed on one or uore days from the t lood o f 17 , urine 
1 of 17 , f e c e s of 16 , to~sils o f 14 , ~ouths o f 12 , nasa l pa s -

3arre s of 1 1 , sk i n of 6 , a~d co~junctiv~ l s a cs of 6 ( Fi ~ . lJ ) . 

lA posit i ve f e c a l sa1role fro:n p i P" :~o . 1333.i or: ::!a y 4 
? Ost - exposure was not coun t ed b eca use accide~t3l c c ~tam in

atio~ ~ro~ ur i ne ~as ~u spe ct ed ( see Fi~ . J ~ ) . 



Fig . 13 . Number of pig s fro~ wh ich E . insid i o s a wa s 
r e co va r e d a fte r e xposure . - In grou~ 1 , 
r e coveri e s fro~ t onsils and c onjunctival s a cs 
of 3 -p i e s we r e mad e a t post - mortem only ( s ee 
Tabl e 10) . 
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Graphic records of the incidence of r ecovery of E. ins 1d iosa 

from each p i g duri Llg t he observation period a re shown i n the 

Appendix (Figs . 25- 42) . 

In order to provide convenient means of identifi ca tion 

and to ma ke compar a tive observa tions , data from the 18 p i g s 

were d ivided into 5 gr oups , accord i ng to the strai n of E. 

ins i d iosa used for exposure and the s everity of clinical re -

sponse . rhe gr oup assignments , by pig numbers , a r e g iven in 

Table 4 . 

Srysipelothrix i ns idiosa was r ecovered on one or more 

days post- exposure from all sources of sampl es i n group 1 

except the s x ir. , from all source s in gr oup 2, a nd f rom all 

sources in groups 3 and 4 except the conjunctival sacs (Fi e . 

13). In gr oup 5, consisting of one pig ( No . 1345) , ~ · 

ins i d io sa was recovered only from the skin at the site of 

injection . The pa tch coveri ng the site of injection on this 

pig was removed on the t h i rd day post - exposure , and the a r ea 

wa s swabbed dai l y for cultural exami~at ion duri ng the r emai nder 

of t he observa tion pe r i od . The organism was r ecovered on days 

3, 4, and 5 post - exposure . 

Time of fir s t recovery from each source of sa~Dles 

Er ysinelo thri x i nsid iosa was r ecovered f r om the blood 

s tream 24 hours post- exposure in all pig s of gr oups 1 , 2 , and 

4 , ar.d i ri 3 p i g s of s r oup 3. In one p i g of gr oup 3 (No . 

I J 
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Table 4. Assignment of data f rom pig s into groups , accor ding 
to exposure stra in of ~ - i~s idiosa and c linical 
r e sponse 

Pi g Exposure 
numbers strain Clinical r esponse Group 

1452 
1454 
1654 
1455A Severe generalized 
1459 El- 6P i nfection , f atal 1 

981 
990 
994 Severe g eneralized 

1332 El- 6P infec tion , non-fa~al 2 

13.34 
1450 
133JA Less severe generalized 
1452A HC- 585 infection , r..on- f a tal 3 
1446 
1447 
1449 Mild generalized 
1451A De Castro infection ,_ non- fatal 4 

1345 De Cas tro 
No s i gns of 
generalized i nfection 5 

1J3JA), the organism was detected in the blood 72 hours post -

expo sure (Fig- . 36) . In piP-" }~o. 1345 (gr oup 5) , a l l blood cul -

t ures were ne~ative (Fia . 42) . 

Data from the 16 pigs tha t had ba cte r emia 24 hours post -

exposure ·.:ere used to deter mi ne the rredian day of first re -

covery of ~ · i r.sidiosa from the feces , urine , t onsil s , mouth , 

nasal passa7e s , ar.d skin . For da ta on t he f irst appearance 
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of the organ ism in feces , each day wa s d ivided approximately 

into thirds t o corre spond with t he times of sa~ple collection 

(aft e rnoon, overnight, and morni ng ) . Si mila rly , the time of 

collect i on of the afternoon urine sample dur i ne; the f i rst day 

post- exposure was designated as a~proxim~tely 1/3 day post-

exposure. 

The median day po st- exposure of first recovery of § . 
i nsici iosa f r om ea ch source was as follo ws : feces and uri ne , 

2 ; tons ils , mouth , and nasal passages , 3; and skin , 4 (Table 

5) . The o r ganism .,;-as r ecovered from the conjunctival sacs on 

days 2 to 4 post- exposure in 4 pi g s of gr oup 1 , and on days 

9 and 10 i n 2 p i gs of gr oup 2 . A ~edian day of first r ecov-

ery from the conjunctival sacs could not be determined . 

Ti me of first re cov~of E . insidiosa i n 
r elation to fir s t observ~tion of sirns of infection 

In the 16 pigs that had bacteremi a 24 hours post -

exposure , one or more visible signs of infect i on (inapne -

t ence , depression , urtic~rious skin le s ions ) appear ed 1 to 5 

days post- exposure (median : 2 days ) . In the se pigs , t he in-

c i den ce of fir~t r ecove r y of ~ · i nsid i osa before , simultan-

eously with , and after t he appearance of visible sif ns of in-

fect i or. is g iven in Table 6 . 



49 

Table 5. Ti me s of f i rst recovery of E . i r.s id i o s a from p i g s 
t ha t h a d ba ct eremi a 24 h ours a ft er e xposure 

Source 
of No . of p i f S 

s amnles p o s itive 

Blood 1 6 

Tonsi ls 14 

Fe c e s 16 

Urin e 16 

Mo uth 1 2 

N"a s a l passages 11 

Conj unctiv a l 
sacs 6 

Skin 5 

a Group 1 (4 p i g s ) . 

b c r oup 2 (2 p i g s) . 

rime of f irst r e covery 
{No . o f day s no st - e~mosurtl 

Hang e Med i a n 

1 1 

1 - 6 3 

1/ 3- 5 2/ 3 2 

l / J - 4 2 

1 - 4 3 

1 - 5 3 

2 -4a 
9- 1ob Non e c 

4- 5 4 

CNo med i an , due to wide v a riati on b etween g roups 1 a nd 2 . 

I nc i d ence o f r e cov e r y on eac i1 day post - ex:no s ure 

Combin ed d a t a from gr oup s 2 , 3 , and 4 , c on s i s ti ng of 1 2 

p i g s tha t ha d n on - f a t a l gene r a l i zed i r f e ctio n , were us ed to 

determi ne t he i r- c i dence of r e c ov er y o f E . i n sid i osa fro~ e a ch 

source of s amp le s on e a ch o f 10 days po s t - exposure . Such 

da t a were not a v a ilable fro~ p i e s t hat d i ed of a cute erys i p -

elas ( Group 1 ) ar t~at failed t o d evelop pener a l i z ed i n f ec -



Table 6 . Time of f irs t r e covery of ~ · insid i osa i n rela tion t o t he f i rst 
observation of sip-ns of i nf ection i n p i e s t hat had bac teremia 24 
hours a ft er exposure 

Fi rst recovery Fi rst r ecovery Pirst recovery 
befor e signs s i multane ous with after sie;ns 

Source of i nf e ctiona signs of i nfection of i nf ec tionb 
of No . of p i g s l\!o • of £·e r No . o f Per No . of "\:: ... e r 

s ampl es positive p i gs cent p i p-s cent p i gs cent 

Blood 16 14 87 . 5 2 1 2 ~ 5 0 o.o 
Tonsils 14 2 14 . J 2 14 . 3 10 71 . 4 

Fe ces 16 7 4 3. 8 1 ' 6 . '2 8 50 .0 
Urine 16 6 37 . 4 5 31 . 3 5 31 . 3 "' 0 

Mouth 12 1 8 . J 3 25 . 0 8 66 . 7 

Nasal 
passages 11 1 9 .1 2 18 . 2 8 72 . 7 

Conjunctival 
6 6 sa cs 0 o.o 0 o .·o 100 . 0 

Sk i n 5 0 o.o 0 o.o 5 100 . 0 

a Range of days: 1/3 to 4 . 

b iiange of days : 1/3 to 4 . 
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tion ( Gr oup 5) . 

Bl ood The organism was r ecov e r ed f r om the blood o f 3 
or more p i g s on eacn day . necove ri es were made f r om 8 to 11 

pig s on days 1 throu~h 5, and f r om 3 to 5 9 1 ~ s on days 6 

thro u gh 10 ( F i g . 14 ) . 

Tons i ls The organi sm was r e c ov er ed f r cI t he t onsils 

of one o r ~ore pi ~s on each day . ~e coveries we r e ~ade f r om 1 

t o 4 p i g s on days 1 t hroug h 3 , and fro~ 6 t o 8 pi~s or. days 4 

t h r ough 1 0 ( F i g . 1 5) . 

Fec e s The organ i s~ ~as r e c over ed f ro~ fe c es of 2 or 

more p i g s on e a ch day . Re cc v e ri es were made from 2 p i g s on 

day 1 , 4 p i g s on d ay 2 , and f r om 6 t o 9 p i g s . on days 3 

t h r ou gh 10 ( F i g . 1 6 ) . 

Ur i ne The or ga n i sm was r e c ov e r ed f r om u r i ne of 6 to 

9 p i g s on each da y ( F i g . 17) . 

Mouth The o rgan i s m wa s recovere d fro~ t~e mou tn of 

one or more pi P:s o r: e a c h day . Fie c ov er i 2 s ~,;ere made f r om 1 

p i g o n day 1 , 2 p i g s on day 2 , ~nd f rom 4 t o 5 p i ~s on days 

3 t hroug h 10 ( F i g . 1 8 ) . 

Nasal uassa;;es ·rhe o r .,.an i s~ wa s r e c ove red fro:n t h e 

nasal passages o f one or more Di r s on eac~ day . Se c ov e r ies 

were ma de from 1 pi z on day 1 , 2 p i r s on day 2 , a nd fro~ 4 to 

5 p i gs on days 3 through 10 ( ? i ~ . 19) . 

Cor.junc tival sacs The o~eani sm \\as r e c over ed f r om 

t he conjunctival sacs o f or.e u i r on day s 9 and 1 0 only (? l g . 
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20 ) • 

Ski n The organi s m was re c over ed fro~ the sur fac e o f 

the skin of one er ~ore p i g s _on days 3 through 10 . Ee c overi e s 

·wer e made f r om 1 p i g on day 3 , 5 p igs on d a ys 4 and 5 , 4 p i gs 

on d ay ? , and 2 p i g s on days 6, 8 , 9 , ani 10 ( Fi g . 21 ) . Re -

coveries f r om t he s k i n include t hose made both from r outinely 

sa~uled a r eas and fro~ urti car i ous l esions . Of 23 posi t ive 

cu l t ures , 7 wer e f r om the s u r f a c es of urt i carious· les i ons. 

Total recoveri es frofu six rout e s of e l i mination on each 

d av post- exnosure Fr om a c ombina t ion of s i x s o u r c es c on-

s i der ed to be r ou tes of e limination ( f e c es , urine , mouth , 

nasal passages , conjunctival s a c s , ski n) , the total number of 

r e c ove ries on e a ch day i s shown f or gr oups 2 , 3 , a~d 4 i n 

Fig . 22 . The l a r ges t number of r e c over i es oc curr ed on day 4 

in group 2 , on day 3 i n g roup 3 and on day 7 in gr oup 4. 

Total recover i es f r om eac h sourc e of samples 

Fr om t he 1 2 p i f s comprising gr oups 2 , 3 , and 4 , the t o t al 

number of daily r eco v eries of ~ . insid i osa fro~ eacG sourc e of 

samples durin g 10 days post- exposur e is g i ven in Table 7 a nd 

is s Down g r a uh i cally i n Fi~ . 23 . A total of 67 rec overie s 

was ~~de f r om the blood , and 56 from the t ons i ls . From t he 

s i x sources considered t o be ro u t e s of elimination , t he total 

numters of r e c ove ri es :·:ere as f ollows : urine , 70 ; fe ces , 
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Table 7. total nill!lber of recoverie s of~ . insidiosa in 
g r oups 2 , 3, a~d 4 during 10 day s post - exposure 

Source 
of Grou-o 2 Group J Group 4 Total 

sa:r.ples (4 pl ,9"S ) (4 p i :-s) (4 pies ) (1 2 p i f S) 

Blood Jl 16 20 67 

Tor:.sils Jo 1 25 56 
Fec esa 34 17 16 67 
Ur i ne 35 17 18 70 
JY;o uth 27 6 5 33 
riasal uassac-es • t::" 23 7 2 37 
CoY!j unctival s a cs 2 0 0 2 

Ski n 9 8 6 23 

acne or more positive f ecal samnles frcm a p i & during 
one d a y was counted as one r ecovery . 

1 67 ; mouth , JS ; nasal passa~es , 37 ; ski~ , 23; and conjunc-

tival secs , 2 . 

Total r e coveries from six rout e s of 
eliiina tion i n each o f 7rouns 2 , J , ar.d 4 

The total r.u~b8r of da i l y recoveries fro~ the s i x r outes 

of el i n i r.at i on cur in~ 10 Qays post- exposure i s shewn f or each 

of grou~s 2 , 3, a~d 4 ir:. Fi g . 24 . A total of 135 recove ri e s 

lcne or more Dositive f ecal samules f r oL a ~ i; durin€ 
one day ~as counted as one recovery . 



Fi g . 14. Number of p i gs i n gr oups 2 , J , and 4 having 
~ · i ~sidiosa in t he blood on eac~ day post -
exposure 

?ig . 15 . r;unber of p i g s in gr oups 2 , J , ar.d 4 having 
~ . insi~io sa ir. the t ons ils on each day 
post- exposure 

I 
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Fig . 16 . r~umber of -c i gs in grouns 2 , 3 , and 4 havi ng 
~. i ns i d io sa in t he f e ces on each day post -
exposure 

Fi g . 17 . Numt er o f pi g s in gr oups 2 , J , a r..d 4 having 
E. i ns i d iosa i n the urine on each day nost-- -exposure 
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Fig . 18 . Number of p i g s i n group s 2 , 3 , a nd 4 hav ing 
~ · i ns i d i osa i n t he mouth on eac h d a y p os t -
exposur e 

F i g . 19 . Kumber of p i gs i n ? r oups 2 , J , a~d 4 h a ving 
g. i~sidi osa i n t he na sa l uassages on eac h 
day po s t - expo sure 
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Fig . 20 . Number of p i g s in group s 2 , J , a~d 4 having 
~ · i ns i diosa i n t he c onjunct ival s a cs on each 
d ay post- exposure 

Fig . 21 . Number of p i ~s in group s 2 , J , and 4 havi n g 
E. i n s i d i osa on the skin (including 
ur t ica rlous lesions) on each day post -
exoosure 
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Fig . 22. Total number of recoverie s of E. i r.sidiosa 
fro~ six routes of elimina t1on-(feces, 
urine , Eouth , nasal passages , conjunctiva l 
s a cs , sk in) or- each day pos t-exposure 
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Fi g . 23 . 

Fi g . 24 . 

Tot al number of recoveries of E. insidi osa 
froo each source of samnl es in- gro ups 2 , 3, 
and 4 during 10 days post- exposure 

Tot a l numbe r of recoveri e s of ~ . i r. sidiosa 
from s i x routes cf elimina t ion- (f eces;-urine , 
mouth , nasal passages , conjunctival sacs , 
s k i n) durin~ 10 days 9o st- exposur e 
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was made from group 2 , 55 from g r oup J , ar-c 47 from group 4 . 

Co~narison of r ecoveries from f atal 
and ~on- f~tal ca ses of swine erysinel a s 

To compare the fr equency of recove ry of E. i nsidiosa 

dur i ng f a t al and non- fatal illness , c~ta collected during the 

first 72 hours post - exposure were taken fro m 4 of t he 5 pigs 

.in group 1 and f r o-;:! t he 4 pi gs i r: gr oup 2 . Cata f.ro:n p.i g ?:o . 

1452 ~ere excluded because t he pig died 48 hours post- exposure 

( see Fig . 25) . 

In each cf the se gr oups , the total number of r ecoveries 

frorr each source , as well as the number fro~ all sources c om-

bined , a re give n i n Table 3. A f ew of the re coveri es f rom 

fatal ca ses were made shortly after death , which occurred at 

72 hours . A tota l of 40 recoveries was ~ade fro~ fatal 

cases , an~ 43 from non- fatal ca ses . 

~uantiti 8 s of fec 8s and urine exami ned 

The tot~l amcunt of feces and urine examir.ed pr~ - exposure 

and the avera~e a~ount examined per day post- exposure from 

each p i g a r e g iven in Table 9 . The quantiti e s g iven reflect 

the tota l amount elirnin~ted by each ani mal during observa tion . 

?est- mor t em findings 

Results of Dost -morte~ cultural examin~tions f or the 

presenc e of ~ · insidiosa in the 5 pigs tha t d i eQ of a cute 

erysipela~ (Group 1) are g i ven in Table 10 . 
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Ta b le 8 . ~!umber o f r z c ove r i e s o f E . i n s i d i osa duri ng 7 2 
ho ur s p o st - e xposure fro~-fa tal aLd ---rlcn- f a t al c ase s 
of swi Le e r ys i ? ela s i ndu ced by st r a i n E l - SP 

So urce 
of 

s amples 

3lood 

I'o r.sils 

Ur i n e 

Mc u t h 

~~a sal -passag e s 

Conjunctival sacs 

Skin 

Tota l 

Re c overies from 
f a t a l c a s e s 

(4 p i g s) 

0 

40 

neco veri e s f r om 
no~- fatal c a ses 

(4 :p i g s ) 

12 

5 

6 

10 

4 

6 

0 

0 

43 

a o n e recove r y was ma d e fro~ a p i v s hortly af t e r d e a t h 
a t 7 2 h our s . 

bTwo r e covsries ~ere made from p i v s short l y a ft e r deat h 
a t 7 2 hour s . 

c on e or mo re ~o s it iv e f e c a l s anp l e s f r o m a p i g durin~ 
one day wa s count ed a s one r e co v e r y . 

~e sults of po s t - mo r t em c u l tur al ~xam i nation s of t h e 13 

pi ~s t ha t surv i v ed a f t e r exDo s u r e ( ~roups 2 , 3, 4 , a~d 5) a r e 

g i ven i n Table 11 . 



Table 9 . ~uant i ti e s of feces and urine examined 

Gr ams of fece s examined 
Pi g We i Ght Total a1tount Average pe r day 
no . (pounds) p r e - exposure post- exposure 

1452 132 582 323 
1454 161 8,..,.. 188 00 
1654 89 466 324 
14 55). 137 567 419 
1459 139 781 257 

981 187 268 238 
990 185 918 403 
994 1 ") c; 238 286 .) .., 

1332 127 392 189 

1JJ4 160 J J4 211 
1450 150 599 361 
lJJ 3-~ 145 521 256 
1452.1. 136 974 321 

1446 120 57 8 431 
1447 143 535 344 
1449 143 840 355 
14.51A 170 706 373 

1345 123 904 442 

Killi l iters o f urine examined 
Total a!Ilount Average pe r day 
pr e - exposure post- exposur e 

1045 1100 
1070 127 5 

810 952 
1160 850 
1355 1393 
2010 1776 
1850 1474 
1270 1205 
1060 842 

1120 948 
1200 1651 
1120 1067 
2550 2108 

1940 2637 
2080 17 55 
2620 2011 
1.500 1247 

2200 961 

°' CXl 

I 
,t 
'i 
i 
I 



Table 10. 1.esult s of post - mortem cultural e xaminations for E. lnsidiosaa in p i gs 
tha t d i ed from i nfect i on by strain El - 6P 

.M.pproxi!I!ate 
Pi g time of Gall Nasal Conjunctival 
no. deathb Tonsils bladder Intestine r~outh passages sacs Anus 

1452 48 hours + + ·+ + + + + 

1454 96 hours + + + + + + 

1654 72 hours + + + + + + + 

1455A 72 hours + + + + + + 

1459 78 hours + + + . + + + 

a.L:r e se nce or abse nc e of the ore-anlsm is indica t ed by + or - res _pectively . 

bNumber of hours post- expo sure . 

°' '° 
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Table 11. Results of uost-mortem cultur a l examinatio~s for 
~. i ns i d i o s aa a t 1 0 da ys post - ex po sure in pig s 
t hat survived i nf ection by stra i n s El- 6P , HC- 585 , 
and de Ca stro 

Pi g 
no . 

981 
990 
994 

1332 

1334 
1450 
1333A 
1452A 

1446 
1447 
1449 
1451A 

1345 

Expo sure 
stra in 

El- 6P 
El-6P 
Zl - 6 P 
El - 6P 

HC-.585 
HC-585 
HC- 58 5 
HC- 585 

De Ca stro 
De Ca stro 
De Castro 
De Ca s t ro 

De Cas~ro 

Tonsils 

+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

Ga ll 
b ladder 

+ 

+ 

Inte stine 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

apresence or a bsence c f the organi sm is indic~ted b y + 
or - , r e s pective l y . 

·I a enti f icat i o~ of 2 . i n s i d io sa 

Th e s tock cu ltures of e xpo sure stra i ns El - 6F , HC- 5 85 , 

and d e Ca stro and the culture s of the s e str~ins r e cove r e d from 

t he a nimals pr od uced i dent ica l r esult s in the t ests us ed for 

i den t ifica tio n . Al l t e sted c u ltures u r oduc e d cha ract eris t ic 

" t e s t tube c rush " gro'Ht h i n g e l a ti r s t a b c u lture s ( 5 ) • Eydro -

gen sulfid e :\1.S. S ~rocuc ed i n tr i p le sugar i ron a~·a.r s l a nts , 

with a sha r p l i ne o f d ema rca t i on a s descri ted b y Vickers a~d 
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Bie r er (64) . The patt ern c f acid n r oduction ( Tabl e 12) from 

fer~entable c a rbon compound s by eacn culture was i dentical to 

that descri b ed by ~bite and Shu~an (70) . 

Table 12 . Acid uroduction fro~ fer~entable c a rbon co~pounds 

by ~ . - insidiosa , strai~s El- 6~ , iiC- 585 , and 
de Ca stro 

Compound Reactiona Compound Reactiona 

Arabino se Maltose + 

De:ctri !'l + Hannitol 

Dulci tol Eannose 

Fruc tose + h.af f inose 

Galactose + Fihamno se 

Gluc ose + Salic i n 

Glycero l Sorbitol 

Inositol Sucrose 

Inulin Tr ehalose 

La ctcse + Xy lose 

by + 
apresence o r absence of &cld in 48 hour s i s desi ? natec 
or - , r ~ spe ctively . 

bAcid p roduction is s low ( 5 t o 10 days ) . 

c Sli r ht a cid ~reducti o n . 
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DISCUSSION 

Er ysiuelothrix insid iosa wa s recove r ed from all sources 

investiga ted as possible r outes of eli~ination from infected 

swine . The I ost frequent ard ccnsistent sources of recovery 

were t t;. e urir1e and feces , a s ind.icated by the number of p i g s 

wi th one or more po s i tive samples (Fig . 13) , a nd by t he total 

number of r ecoveries duri ng 10 days post- exposure (Table 7 , 
4'. ,.. 3) ... i g . t:. • n. moderate num1:::er of recoveries were made fro :n the 

mouth a nd na sal pa ssiges , whereas recoverie s from t he skin 

~ere comparatively infrequent . The organism was found only 

occasior.a lly in the conjunctiva l sacs . 

Excretion of ~. i~ sid iosa from the body a ppea r ed t o be a 

resul t of the pre senqe of bacte remia . Fr om 12 p i f s tha t had 

nor.- f~ta l genera lized infection , the highest ir.cid ence of 

eli mina tion of the organism occurred during day s 3 through 10 

pest - exposure , following a hi ~h inciden ce of ba cte r emi a duri ng 

days 1 through 4 (Fig s . 14- 21) . r hi s su~gest s a causa l r ela -

t i onship of ba cte r emi a to excretion of the orranis~ fro m the 

body . Fu r ther evidence li s s i n the f act tt~t no r ecoveri e s 

fro~ e xt e r nal source s were made before bacter emia Ka s de -

t ect ed , exce!)t fr om the f ec es of pi r:- s 1452.{ and 1449 ( ? i ,c- s. 

37 , 40) a nd tte urine of p i e 981 (Fi z . 30) durin~ t he first 

24 hours post- e xposure . Th8se ea r l y r ecoveries were believ ed 

to be due to t he existe nce of bacter eoi a be f or e the first 
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post- exposure blood sample KS S t aken . 

The times of f irst appe&ran ce of 2 . ir.sid icsa i n the ex-

t e r r.al sources var i~d within r anges of several ~ays , but a 

dete r mi nation of t he median da ys of first r e c ove r y revealed 

t hat the organism generally anpe~red first i n the urine and 

fec e s. Ttis was fol loxed by recovery froI the to r.s i ls , 

moutr. , and nasal passages , and later fro~ the skin . 

The pr e sence of ~ · insi~iosa i n the f e c es of 7 pig s and 

i n the urine o f 6 p i g s before c l ini cal signs were evident 

i nd ica tes that the pra ctice of isola ting visibly ill pi~s in 

herd outbreaks cf erysipela s would not remove all of the ani -

mal s sheddi ng the oreanis~ . If p i gs a re isolated or. the 

basis of clinical sigr. s only , including elev a t ed tempera -

tures , a numbe r of shed cer s may go unnoticed , since they can 

be eetscte d only by exa mination f er preser. c e of the organ ism 

i r. the blood or body excre tions . 

Conside r able d ifferer.ce i n the i ncid ence of el i mination 

was observ ed between pigs e~posed to different str a i ns of E. 

insidiosa , and a lthough there Kas so~e re lat ionsh i p to viru-

lence , the d i fferences were not entire l y commensura t e with 

the seve ri ty of clinical illness . Tne r.umbe r of r e c ov er i es 

i n g r oup J , exoosed to strain AC- 58 5 , ~as l e ss t~an half t he 

number in g r oup 2 , exoosed t c s~rain El - 6P , and only sl i gh tly 

mo re thgn the nu~ber in ~roup 4 , exoosed to s~ra i n de Cas tro 

(F i g . 24) . I n vi ew of the seve~ity of i llness induced by 
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strain HC- 585 , the compa ratively infrequent and inconsistent 

sheddin~ by the pi gs exposed to this strain was unexpected . 

The se charact eristics may have been related to the comnara-

tively short dura tion of bacteremia , which did not persist 

beyond the fifth day post - exposure in any pi gs of gr oup J 

( Pi g . 14) . 

In addition to the difference s in tota l r e coveries ob-

served between pigs expo sed to differen~ strains , there were 

differences in the ~ime of h i ghest number of recoveries . The 

total number of da ily recoveries fro~ all routes of elimina-

tion i ncreased i n gr oups 2 and 3 to peaks a t 4 and 3 days 

post- exposure , r espectively ( Fi g . 22 ). Re coveries from gr oup 

4, however , increased to a peak at 7 days post - exposure , 

after having decrea sed during the first J days . 

Dissemina tion of E. i nsidiosa from pig s can be brought 

about by the establishment of bacter emi a without a state of 

clini cal illne ss , a s i nd i cated by the results from p i gs ex-

posed t o stra in de Ca stro . The few urticarious les i ons ob-

ser ved on the se pi~s were the only visible evidence of infe c-

tier. , and could have been overlooked without close examina-

t 1or. . Excretion of a strain of such low virulence by a p i g , 

however , rr.a y depe nd upon the a bi l ity of the organis~ to rea ch 

t he blood stream a ft e r natural exposure of the anima l. 

No si~nif1cant d iffere nce in the extent of shedding was r 

observed betwe en fatal and non- f a tal cases of swir.e erys1p-
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elas produc ed by stra in El - 6P . Although the f a ctors which 

ca use de a th of a p i g after exposure to a virulent strai n of 

E . insidiosa r errain unknown , the re is apparently no r e l a tion-

ship b etween death or survival of the animal and the i nci -

dence of shedding . 

Results of oost -~ortem c u ltural e xa mi nat ions of the ton-

sils , gall bladder , ar.d i n testine va ri ed with t he exposure 

strains . Erysinelothrix i nsidiosa ~as recovered from the 

tonsils a nd ir.testines of all p i g s exposed to strain El - 6P , 

but fro~ the gall bladders o f only those Kh ich died of inf e c-

tion or s till had bacte r emi a a t the tirre of euthanasia . Cul -

tures fro~ the gall bladders of all othe r p i gs were ne ga tive . 

Difference s between str a i n s in t he establishmer.t of the 

organism in tonsil s and i ntest i nal lymphoid tiss ue were no t 

rela ted to virulence , a s indicste d by the r esults in pig s 

exposed t o strains HC- 585 and ~e Castro . Although strain 

de Castro 11:as c apable of produc i n g only a mild clinical in-

fect ior. , it had a g r eate r t end ency to beco~e es t ablished in 

th e se areas than d id the mo r e virulent str a in HC- 5 85 . Stra i n 

HC- 585 seems to be an exception to the sugges tion of Rowsell 

that E . i~s id iosa may have a pr2deliction fo r t onsillar tis -

sue ( 44) . 

Th€ s e experiments hav e showr. thQt a strain of ~ . insidi -

osa of low virule nce can beco~e loca lized in the t ons i ls a nd 

othe r lyCTphoid t i ssue of a pig a ft e r intra venous exposur e , 
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and tha t when bacteremi a is pr esent , such a pi~ can be a per-

sistent shedder of t he organism b7 way of t he urine and 

fece s . This su~gests a possibil i ty tha t , if an asymptomatic 

carrier p i g underwent inte rmittent phases of bacteremia orig -

inat i ng from a loca li zed depos itory of t he organism such as 

the tonsils , the ani mal could be a lso an inter mit t ent shedder . 

Rowsell ' s belief that t he most likely r oute of excretion 

of E. i nsidiosa by the tor-sillar carrier is through the 

digesti ve tract (43) ~~s not s uppor t ed by the results of 

these experiments , nor did it appear that the t ons ils were a 

source of excre t i on by way of the mouth or nasal passages . 

An examina tion of Figs . 25 through 41 reveals t hat £ . insid i -

osa was r ecover ed from the mouths of 7 pigs , the nasal pas-

sages of 6 pi~s , and the f eces of 12 p i g s either befor e be i ng 

r ecove r ed from the t ons ils or without being r e covered fro~ 

that source a.t all . :no~·1ever , it may not be valid to extr a -

polate r e sults obtained from p i ~s with clinical evi de nce of 

i nfection i n order to fo rm a hypothesis concerning asympto -

matic carri ers . Furthe r r esearch is necessary to determine 

the si ~nifi cance of t he carri er p i g as a d issemin~tor of the 

erys i pelas organism . 

In the pi ~s exposed t o virulent str ains i r- these experi-

ments , clinical responses , i r cluding the time of appea rance 

of E. i ns i d i osa i n the blood and the appearance of clin ical 

si~~s , ~ere s i illilar to descri ptiocs of a cute e r y siuelas g i ven 
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by ~ellmann (66 ). I n orde1 t c i r.duce t he d e s ired cl i r. ica l 

response with eac~ str a i n , it was necessary to expose p i rr s by 

different nar enteral rout es . Exnosure to stra i n ~l-6P by J; -

intr~muscular i njection generally r esul ted in non- f a t a l i ll -

ness , alt~ough dea t h of one p i g occurred . The a mount of cul -

ture g iven 2 pi ~ s ( 1os . 981 , 990) was i ncreased i n unsuccess-

ful at t empts to produce death . The r oute of ex~osure was 

changed t o i n trad ermal , snd f a tal i llness was induc ed con-

s i stently i n 4 p i gs . Exposure t o str s.i n HC- 585 by intr ader-

mal i njection indu c ed the c l i n ical r esponse desired . iio~,·ever , 

exposure to stra in de Castr o bi t h is r oute failed to induce 

generali zed i n f e ct i on , a nd it wa s n e cessa r y t o use the i ntra -

venou s r oute i n order to obtai n a s~tisfactory clinica l r e -

s ponse . 

Reg:J.rd. l ess c f the r oute of exposu::'e or the amount of 

culture g iven , ba c t e r emi a w&s detected 24 hours post - exposure 

in 16 of the 17 p i g s tha t had ~eneral ized i n fectio n . Th is 

consistent f a ctor i ndicated th~t n e i ther t he r outes o f pa ren-

t eral i njection n or t he amount s of c ul t ure g i ven were s i g -

n ifican t v~riables i n t he experi mental procedur e , exce p t ~ s 

rela t ed to t he p r esence or absence of subsequent gene r al i z ed 

i nfection . 

Tte pr onounced d i phas i c c l i n ica l response of one p i g i n 

g r oup J ( No . l JJJA ) , alt~ouvh not t ypical of t he clir. i cal 

si gns seen i n t hese experi ~ents , ~as s i ~ilar t o observa ti ons 



78 

reported by Wellmann (66) . The delayed a ppearance of ba c -

teremia in this pi g was similar to observa tions of percuta n-

eously i nfected pigs r eported by Rowsell (44). 

Si nce no e vi dence of generalized infection was found in 

pig 1345 , exposed to stra in de Castro by intrader~al in jec-

tion , t he brief rise in temperature recorded on day 6 post-

exposure was not belie ved t o be associa ted wi t h i nfection . 

This pig wa s unusually r estless during confir-ement i n the 

crate throu[ hout the experiment , a nd made pe rsistent efforts 

to escape . The ir.crea sed temperature may have been due to 

such a period of agitation . Generally , the p i gs used in the 

experiments became quite tractable after one or 2 days of 

confinement . 

The source of ~ . insidiosa f ound on the surfaces of nor-

mal ski n a nd urticarious lesions could not be determined cor.-

clusi vely , a l though there was some evidence tha t the organi sm 

can be exuded through the skin d uring generalized infect i on . 

Of the 4 pigs on which pla stic na tches we re f a stened in 

atte rr.pts to exc l ude external contamination ( Nos . 1450, 1333A, 

1447 , 1451A), r ecove ri es were made from one (No . 1451A). Re-

gard l e ss of the source of t he organis~ , however, the de mon-

stra tion of its presence on t he skin i n the se exneriments 

i ndicat es a possible source of dis s emination by di r 2ct con-

tact , a s suggest ed by Van Es a nd ~cGrath (63) . 

The use of more males t han female s i n the e xperiments 
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was d ue to the avai l ability of animals a t g iven times d uring 

the several months ' durati on o f t he proj e ct , and a lso be cause 

o f ant icipated difficulty i n obt a i n i ng c ontinu ou s fe cal a nd 

urine sample s from f e males wi thout cross- contamina tion . How-

ever , due to t h e habits of eli~ination dev eloped by these 

o i ~s i~ ccnfine~ent , i t was p ossible to collec t more than 

half of t h e f e ca l and urine samples separately in hand- hel d 

c onta i ners a t the time of elimina tior. . In addition , it 

deve loped t h a t t h e risk of cross- c cnt a mi na tio:. of feces a nd 

urine from t he 6 fe~ales ~as of little consequence , for t he 

follo~ing rea son s : Twc f e~ale s ( Nos . 1452A and 1449) ha d no 

f e cal ar:d urine samples in which E. i nsidiosa was det e cted 

si~ultaneously . I n J females ( Nos . 1451A, 1459 , and 1455n) , 

all s i multaneously posit ive f e c ;i. l and urine samoles h a d been 

co llected separ a tely by hand . Only one pi E ( No . lJJ J A) had 

s i~ultaneously positive f e c al and urine s a Tples tha t we r e 

suspe cted of be i ng cross - c ontamina t ed ( Fi g . 36 ) . Sinc e the 

or~ar ism was r 2c over ed f r oz one subsequent u rine s a mple , but 

from nc othe r fecal samo l es , t he positive culture in question 

was cor.s i d e r ed t o b e from the urine only . 

Pr om the result s o f t he s e expe rime nt s , it ~a s co~claded 

t hat p i p s a r 9 g ensrally fr eq uent s hed~e r~ cf ~ · i ns i d iosa 

during gene r a lize d s win e eryslpele s inf ection . Di s s en i nation 

of the or~ar.is~ i ~ to t he e nvirorJ:I:ent i s c s s c ci a t ed wit h the 

presence of ~acte re~ ia , ar~ o ft e r. occurs be f o r e i r. f e ct i on car. 
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b e dete cted visua lly. The urine a nd f ece s a r e t he earliest 

and most pers istent r outes of elimina tion during clinical 

illness , and t her e f ore ar e the most significant methods of 

di ssemi nation by the infect ed pig . Excretion of t he organism 

by way of t he mouth a nd na sal pa s sages a nd its pre s ence on 

the skin may constitute si gnificant method s of dissemination , 

but the se s ourc e s a re secondary i~ importa nce . Lacrimal 

secre tions a r e not a significant r oute of elimina tion . 
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E i ghteen specific - pat hogen- fre 2 ( SF?) p i ~s were conf ined 

ind ividual l y i n a restra i n in,rr crate a!'ld exposed to 3:rysi~

thri~ insid i osa by p arent eral i n jecticr. . Thr ee strain s of 

the organism were used to i nduce c~ir.ical ill!less o f diffe r -

ent degrees o f severity . Sa~ples fro1 t he blood , t onsi l s , 

mouth , n a sal passage s , con j un ctiva l s a cs , a L-d surfa ce of t he 

skin were t a ken daily for cultural examin~tion . Fe c es and 

uri~e ~ere c olle ct ed c ontinuously and exa!Ili n ed culturally . 

Colle ction of samples ext ended fro m one day before exposure 

unti l death from a cut e e r ys ipela s or until eutha nasia 1 0 days 

after exposure . 

L i ne ~ i ~s e xposed t o s trai n ~l- 6? d eveloped seve re 

clinica l i llne ss , fro~ which 5 p i z s died . Fou r p i f s expo sed 

to stra in HC- 585 developed l e ss seve re clin ical illness with 

rec overy . F ive p i ~s were exp o sed tc stra in d e Castro , wh i ch 

induced a mi ld. form of t he d i sease i n 4 :;iic·s , and no ev i d ence 

of gener~li zed inf e ction i n one pig . 

~rvsi~e lothr i x i r. sidio s a was not found i : any pre -

exposure sam~l e s . ~ft er exposure of t he 13 p i g s , the orga n -

ism v;as r e cover e d fr oE t he blood of 17 , urine of 17, f e c es of 

16 , to n s i ls of 14 , mouths of 12 , r.asa l passa~e s o f 11 , s k in 

of 6 , a r.d conj unctival sacs of 6 . Fro~ 12 p i~s that had non-

f a t al €er.er~l iz ed i n f ection , t~e follo~in~ numbers of d aily 

recove ri es we~e made d uring 10 days p o s t - exposure : blood , 67 ; 
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urine , 70 ; feces , 67 ; t c nsils, 56 ; mouth , J8 ; n asal passa ges , 

37 ; skin , 2J ; a nd c onjunct i val sacs , 2 . The media n day pcst-

exposure of f irs t r e covery from each source was as f o l l ows : 

blood , day l ; ur i ne a r.d fe ces , day 2 ; ton s i ls , mout h , and 

nasal passages , day 3; and skin , day 4 . A medi a r day could 

n o t be deter~ ined for the conjunctival s a cs . Excre tion of 

t he organ i sm from t he body was preceded or a ccoipa nied by 

ba cter emia. 

It was c oncluded tha t p i ~ s ~re generally frequent shed -

d e r s of ~ . ins i d i osa duri~g genera lized erysipelas i n f e ction . 

The urine ar.d feces are t he aa rl i est and ~ost persistent 

r outes of eli~ination , and often contain the organ i sm before 

i n f e ction ca n be detected visual l y . Excretion of ~ · insidi -

osa by way of t he mouth a nd nasal passages and its presenc e 

on the ski n may be signif i c a nt methods of d i s s emi nation , but 

these sourc e s a r € se c onda ry in i mpor t a nce . La.crirral secre-

tions a r e not a signifi c an t route of e limina tion . 
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APPcI'DIX 

Fi&ure s 25 throu~h 4 2 cor:.sist of i ~divi ~ ual cha rts su:n-

marizin~ t he d a t a obta i ned f r om each of the 1 3 p i ~s us ed in 

the e xperiments . Teope r a t urss are f iver:. a s r e corded t~i c e 

daily ( B : )0 n . II . and. 4 : 0 :)- 5 : 00 P . ~I . ) . In each cha rt , the 

pre sence of one or rr.ore visibl e s i ~ns of ir..f 3ction ( see Taole 

3) is r epr e sented by a r;:r a y bar shoiii r.g the period during 

wh ich c or:.s e cuti ve observa tio r: s were posi ti \~e . The presenc e 

of E . i~ sidiosa in e ~ c~ s ource is r epre s ente d by a stip~led 

ba r shcwir~ t h e pe riod s durinf ~h ie ~ r ecoverie s were I ade 

fro~ co n s ec utive sare9 l e s . Open space s i n ba rs r en r esent 

ne ga tive result s . ~ach chart is a ccoocan i ed by de scri utive 

ir:fo r :natior. on the inc_i v i C.u a l pi[ , ir:cli;diny br eed , sex , a ge , 

wei ::T~~ , eX'!)Os u re stra i r.. used , and e-r oup a ss i gru:ner!t . 



Fig . 25 . Surr:.mary o f da t a f r om p i g No . 1452 

Br eed : r1~ixed ; wh i t e i n color 

Sex : Na l e 

Age : 8 :r.onths 

We i ght : 1 32 ·9ouncis 

l!:xposure : 

Strain : .&£1-6? 

Joute : I ntradermal 

Amount of culture : 0 . 1 ml . 

Group ass i gnment : 1 
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Fi g . 26 . Summary of ds t a· fro ;: :pig No . 1454 

Breed : MixeC.. ; white in color 

Sex : I~a le 

.:i..ge : 8 :c.onths 

Weight : 161 pounds 

Exuo sure : 

Stra i n : ~l-6P 

Eo ute : Intradercal 

AI!:.ount of culture : 0 . 1 ml . 

Group assigr-ment : 1 
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Fi g . 27 . Summar y of data from pig ifo . 1654 

Br aed : ~ixed ; predoi i nant l y white i n color 

Sex : J:ial e 

1-1.ge : 5 n onths 

We i g:h t : 89 pounds 

i::xuos ure : 

St rain : El - 6? 

noute : In~r~der~al 

Amoun t of cu l t ure : 0 . 1 ~l . 

Group assignment : 1 
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Fig . 28 . Su".r.Illar y of dat a f r o::n pi p..: No . 1455A 

Br eed : ~Uxed ; white i n co l or 

Se x : Femal e 

Age : 8 nonths 

:~e i .;;::ht : 137 pounds 

Exposure : 

Str a i n : El- 6P 

no u t e : I~tradermal 

Amoun t of cultur e : 0 . 1 ~l . 

Gr oup ass i gnment : 1 



..., ..... ..._ ________________________ ~--:-~~-:-;;-

109 

108 

107 

106 

OF 105 

104 

103 

102 

IOI 

BLOOD 

FECES 

URINE 

MOUTH 

TONSILS 

NASAL PASS. 

CONJ. SACS 

SKIN 

-I of 
EXPOSED 

TEMPERATURE 

0 AM TEMP. 
DIED e PM TEMP. 

VISIBLE SIGNS OF INFECTION 

RECOVERY OF E. INSIDIOSA 

(:!::·~:;::~;:::::·:·:~:·x·:·:I 

u 

2 3 4 5 6 7 8 9 10 
DAYS POST - E XPOSURE 



Fig . 29 . Summary of data f r om p i g No . 1459 

Br eed. : Mi xed ; p r edominantl y white i n color 

Sex : Female · 

.Age : 8 months 

Wei~ht : 139 pounds 

.Exposure : 

Str ain : El- 6P 

~oute : Intra musc ular 

Amount of culture : 4.o ~l . 

Gr oup assign~ent : 1 
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Fi g . 30 . Sumoary of data from p i g Ho . 981 

Breed : hampshire 

Sex : Iv~al e 

Age : 6 1/2 months 

Weight : 187 oounds 

Exposure: 

Strain : El - 6P 

Rout e : Intramuscular 

Amount : 6.o :nl . 

Group assignment: 2 
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Fig . 31 . Summary of data from p i g lfo . 990 

Br eed : camoshire 

Sex : Male 

Age : 8 :::ionths 

Weight : 185 pounds 

Exposure : 

Strait: : El- 6P 

Route : Int r amuscula r 

Amount of culture : 8 . 0 ml . 

Group assign:nent : 2 
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Fig . 32. Summary of da t a from pi g 11!0 . 994 

Breed : Hampshire 

Sex: 'Male 

Age : 6 !Ilonths 

Wei ght: 135 pounds 

Exposure: 

Strain : El- 6P 

Route : Intramuscular 

Amount of culture: 4 . 0 ml . 

Group assignmer-t: 2 
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Fi g . 33 . Summary of da ta fro~ pig ·-4'. 0 . 1332 

Br eed : Xi xed ; predominant l y white in color 

Sex : f'ia l e 

Age : 4 1/2 ffionths 

Weight : 127 uounds 

Exposure : 

Strain : El - 6P 

Route : Intra~uscular 

Amount of cultu1·e : 4 .o ml . 

Gro up as s~~nment : 2 
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Fig . 34 . Summary of da t a from p i g ~~o • 1 J )4 

Br eed : .Mi ~_ed ; predominantly ltihi te ir: co lor 

Sex : Vial e 

Age : 5 months 

We i ght : 160 pounds 

Exposure : 

Str a in : HC- 585 

Rou t e : Intrader~al 

Alr.ount of cul tur8 ; 0 . J. ml . 

Grot'.:;.J 8ssic!'l!:len t : 3 
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Fig . 35. Su!D.Illary of data from :p i g No . 1450 

Br e ed. : i•'.i xed. ; predominantly wh i t e i n co l or 

Sex : i:1a l e 

Age : 6 1/2 oonths 

Weight: 150 pounds 

Exuos'!lre : 

Strain : HC- 585 

houte : I nt r adermal 

~ount of culture : 0 . 1 illl . 

Gr oup assignment : 3 
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?ig . 36 . Summar y of da t a f rom p i g No . 1333A 

:Breed : Mi xed ; predominantly whi te in color 

Sex : ?err.ale 

.o\€e : 5 1/2 mont hs 

We i ght : 145 pounds 

Exposure : 

Strair_: HC- 585 

Rout e : Intradermal 

Amount of culture : 0 . 1 :nl . 

Gro up assignment : 3 

Note : I'he positive f e ca l s a:npl e s hown on day 4 
uos t - exoosure ~as co~sidarad to be the result of 
conta~ inatio~ f r om urine . 
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Fig . 37 . Sm:;.na ry of data from p i g i.fo . 14 52A 

Breed : !"Iixed ; predomi nantly 'N'hi ta i Yl color 

Sex : Female 

Age : 7 1/2 months 

Weight : 136 pounds 

Exposure : 

Strain : :IC- 585 

.F..ou t e : Intrad ermal 

Amount of cultur e : 0 . 1 ml . 

Gr o up ass i gnment : 3 
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Fig . 38 . Summary of d'.lta fro.n 91g- ~Jo . 1446 

Breed : =·fi xed ; white in color 

Sex : r:Ia le 

Age : 5 montts 

~1le i gh t : 120 pounds 

Exposure : 

Strain: de Castro 

houte : Intr~venous 

Amount of culture : 5 . 0 ml . 

Gr oup assignment : 4 
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Fig . 39 . 3umr;:iary of dat a f r o:n p i g Wo . 1447 

Br eed : .Mixed ; whit e i n color 

Sex : iiiale 

.Ag e : 6 months 

Weight: 143 pounds 

.2xposure : 

Strain : de Castr o 

Route : Intra venous 

A~ount of cultur e : 5.0 ml . 

Gr oup ass i gnment : 4 
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Fig . 40 . Su:nmary of data fro~ pig ~o . 1449 

Breed : ~ixed ; whi te i~ color 

Sex : Female 

AgE : 5 1/2 months 

Weign t : 143 nounds 

Exposure : 

Strain: de Castro 

Route : Intravenous 

A~ount of culture : 5.0 ~l . 

Group ass ~~rl!Ilent : 4 
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Fig . 41 . Su:n:nary of data fron: p i g ~Jo . 14 51A 

Bread : ~ixed ; wh it e in color 

Sex : Female 

Age : 6 ::r:onths 

We i ght : 170 pounds 

:C:xposure : 

Str air- : de Castro 

Route : Int r aver.ous _ 

.till.cunt of cultur e : 5 . 0 ~l . 

Group ass i gnment: 4 
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Fi g . 42 . Summary of data from p i g ~io . 134 5 

Br eed : Mi xed ; wh i te i~ c o lor 

Sex : Plale 

Age : 6 months 

Weight : 1 23 pounds 

Exposure : 

Strain : de Cast r o 

Ro u t e : Intrader~al 

ArLount of culture : 0 . 1 ml . 

Group a ssignment: 5 
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