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INTRODUCTION 

Swine brucellosis was first recognized as a specific 

infectious disease in 1914. It still causes considerable 

economic loss to the swine industry as well as being a serious 

public health problem. Two biotypes of Brucella sui s , namely 

Br. suis , type 1, and Br. suis, type 3, are responsible for 

the majority of swine brucellosis in the United States . 

Although there are many avenues by which Br. suis can be 

spread, venereal transmiss ion is one of the most important . 

During enzootics infected boars are often incriminated as the 

primary spreaders . 

Most of the res earch on swine brucellosis in the past 

has been concentrated on the clinical , serologic, i mmuno-

logic, bacteriologic, and epizootiologic aspect s of the 

diseas e. Studies of the histopathologic aspects have usually 

been conducted only on tis s ues bearing gross lesions . In 

mos t of thes e cases , infection had existed for long periods 

of time or the postexposure interval was unknown . 

To determine the evolution of a disease process , it is 

necessary to know the extent to which the etiologic agent i s 

disseminated in the body and how it becomes localized in 

particula r organs soon after exposure. The pathogenes i s of 
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swine brucellosis has not been thoroughly investigated. 

Therefore, this study was undertaken to gain more information 

about the pathogenesis of brucellos i s in s exually mature 

boars during the early postexposure period. 
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REVIEW OF LITERATURE 

Jacob Traum is credited with the first i solation of an 

organi sm later t o be known as Br. suis . In 1914 he isolated 

the organism from aborted swine fetuses (77). Since that 

time swine brucellosis has been recognized as a specific 

entity but the incidence has never been definitely determined. 

Various surveys between 1935 and 1960, using the serum 

agglutinat ion tes t as a diagnostic tool, have estimated the 

incidence to vary between 1% and 6.5% of all swine (6, 27, 

31, 39, 55, 57, 58). McCullough~ al. (55) isolated 

Brucella from the submaxillary lymph nodes of 0.7% of 5,000 

randomly selected swine in a packing plant. In another 

packing house survey, McNutt (58) isolated Brucella from the 

tissues of 1.2% of 1,547 swine. Recently, comprehens ive data 

compi led by the Animal Disease Eradication Divis ion of the 

United States Department of Agriculture in connection with 

swine brucellosis eradication activities indicates that 

approximate ly 2.5% of the swine herds in the United States of 

America are infected (66). 

At present there are three recognized biotypes of Br . 

sui s involved in the etiology of swine brucellosis . Brucella 

suis, type 1, and Br . suis, type 3 , occur in the United 
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States, while Br. suis, type 2, is thought to be present only 

in Europe. Huddleson (33), Manthei (60), Meyer (64), and 

Stableforth and Jones (73) all discuss adequately the charac-

teristics and recent methods of classification of the genus 

Brucella. 

Early in the history of swine brucellosis in the United 

States, the organism now recognized as Br. suis , type 1, was 

thought to be the primary caus e of the disease. However , in 

1943 Jordan and Borts (48) i solated an organism they classi-

fied as Brucella melitensis from two packing house workers. 

So~called Br. melitens i s as sociated with bacteriologically 

proven human brucellosis was first recovered from naturally 

infected s wine in Iowa in 1946 by Borts et al. (5). Damon 

and Scruggs (17) duplicated this feat in 1950 . Beal et al. 

(4) credits Huddles on with typing a culture isolated from a 

Minnesota hog a s Br. melitens i s in 1933. Although there is 

no evidence available comparing the eas e of isolation and 

virulence of Br. sui s , type 1, and this so-called Br. 

melitens i s from humans , the incidence of the latter in humans 

ha s been increas ing. Of the Brucella s tra ins recovered from 

1927 to 1945 in Iowa, 7 . 7% were class ified as Br . melitens i s 

(48). During the 1930-1961 period, 15% of the human isolates 

in Iowa were class ed as Br . melitens i s , while during the las t 
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two year s of that period 50% of such isolates were class ed as 

Br. melitens i s ( 27, 28) . Out of 23 isolations from humans by 

the I owa State Hygienic Laboratory in 1963, 21 were class i -

fied a s Br . melitens is and 2 were Br . sui s (74). This evi-

dence also emphas izes the importance of swine brucellos i s as 

a public health problem. 

Thes e s o-ca lled Br. melitensis i s olates fr om humans and 

s wine have been c l ass ified a s s uch by older recognized 

methods (34, 35). However, they were recognized a s being 

s omewha t di f ferent than t ypical European Br . melitens i s and 

were differentiated into "American type" and "Mediterranean 

t ype " on the bas i s of differences in urease activity (4). 

In recent year s more refined methods of speciation have been 

developed and thereby clarified some of the confus ion about 

thes e organisms . In the words of Meyer (64): 

Con s iderable misunders tanding has ar i s en concerning 
the s usceptibility o f swine to infection with Br . 
meliten s i s . It i s now realized that the organis ms being 
recovered from infec ted s wine in the midwes tern United 
Sta t es , a nd initia lly identified as Br . melitens i s are , 
in f act , Br. sui s , t ype 3. Swine are apparently poor 
hosts for Br . me l itens i s , a s there are no ins t ances 
wher e there has been an unques tionable i so l a tion of Br . 
me l itens i s fr om swine tissue s . 

The origin of Br. sui s , type 3, has never been deter -

mined . However , Meyer (6 5) has f ound tha t in vitr o mut a tions 

can occur whereby Br . s ui s , t ype 1 organis ms become i dentica l 
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metabolically to Br . suis, t ype 3, and vice versa . 

Brucellosis of boar s i s usually s ub clinical or a sympto-

matic with no detectable phys i cal signs pathognomonic of the 

dis ease, except for a few which occur in limited ci rcum-

stances . The only characteris tic sign in boars is severe 

progress ive epididymitis and/or orchitis , which is often 

unilateral (49 , 59) . Although there i s no difference in age 

s usceptibility (43, 61), Manthei (60) s tated that orchitis 

seldom develops in boa r s befor e they reach sexual maturity. 

Lameness i s occasionally observed , but has not always been 

proven to be due t o Brucella ( 29 , 37 , 40 , 45) . Arthriti s and 

spondyliti s with pos ter i or paralysis has a l so been observed 

(37 , 40, 45 , 56, 61). Hadley and Beach ( 25 ) and McNutt ( 56 ) 

obs erved that injection of swine with a heavy dose of 

Brucella may re sult in a high fever and prostration a short 

time later . However , Manthei (60) s t ates tha t there i s no 

consistent rise or undulating t ype of fever during the course 

of Br . sui s , t ype 1 , infection in swine . Decreased sexual 

desire, decreased semen quality , and e ven s terility has been 

a ttributed t o brucellosis in boar s ( 2 , 37 , 40, 41 , 42, 61 , 

75) . Hutchings ~ 5!.l. (42) records t wo cases of infected 

boars which los t weight and common ly showed muscular t remors 

when aroused . Death i s rare but both McNutt (56) and King 
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and Kinross (51) record case s of fatal brucellos i s in swine. 

The general consensus i s that ingestion and copulation 

a r e the principal avenues of transmission of swine brucel-

los i s . Many (25, 34, 60, 61, 62 ) feel that inges tion is more 

important, while others (37, 75) hold the opposite view. 

Most authors agree that s wine brucellosis is a se lf-

limiting diseas e, but it i s seldom that a large herd, once 

infected, i s ever free of the dis eas e unless control measure s 

a re ins tituted . It has been s t a ted (9, 57) that hogs show 

considerable res i s t ance t o Br . sui s . In fact, Cameron et al . 

(10, 11) were successful in developing a s tra in of hogs that 

were highly resis t ant t o Br . sui s . Manthei (60) s t a tes that 

Br . suis , t ype 1, fails to persist in 15% of swine tha t s how 

a bacteremia . The course of brucellos i s in swine is variable, 

with the organism usually persisting in the blood stream or 

tissues from 1 t o 6 months ( 24 , 40 , 46, 57, 61). However , 

infec tion may persis t for years, especially in genital organs 

of infected boars (41, 51 , 57, 60, 61). Hoerlein ( 29) ha s 

been the only investigator t o s tudy the pa thogenes i s o f 

experimenta l Br . suis , t ype 3 , infect i on in swine . From his 

work with sows , he concluded that the disease caus ed by Br . 

suis , type 3 was s imilar to that caused by infection with Br . 

~' type 1. 
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The serum agglutination tes t is the most practical 

method of diagnosing swine brucellosis at present , although 

it has limitations in individual swine . Hutchi ngs (38) , as 

well as others , have demons trated that serum agglutination 

tests are adequate as a herd diagnostic procedure but are not 

reliable in an individual animal . Numerous reports , including 

those by Feldman and Ol son (21), Hutchings and Andrews (41) , 

Johnson et al. (47), and Mateev et a l. (63), documented the 

i solation of Br . suis from swine with doubtful or negative 

s erologic tes ts . 

I t has been well es t ablis hed that Br . suis may invade 

almost any tissue of the body . I n a very comprehensive 

s tudy, Hutchings (40) lis ted the most common s ites for 

recovery of Br . sui s as lymph nodes , sex organ s , spleen , 

liver, spinal cord , lungs , musc les , vertebrae , bone marrow , 

urine; urinary bladder , kidneys , and joints in that order of 

f r equency . In a s imilar s tudy , Manthei (61) listed lymph 

nodes, s pleen , vertebral co lumn , urogenital organ s , and 

liver in tha t order . Other workers (36, 46, 47) found the 

s pleen t o be most often infected , lymph nodes frequently 

infected , and liver and k i dneys less frequent s ites of 

infection . On the bas i s of their bacteri o l ogic findings, 

Johnson an d Hudd leson (46) expressed the opinion that 
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Brucella infection in swine is not essentially an abortion 

disease but is a disease chiefly of the lymphatic t issues . 

Brucella suis is frequently i solat ed from the genital 

organs of infected boars (41 , 50, 51, 61, 75 ). Work by 

Thomsen (75), Manthei (61), and DeKeyser ~t al. (18 ) indi-

cates that among genital organs , t he seminal vesicles are the 

primary sites of localization , with the prostate and 

epididymides being secondary in importance . Data by Thomsen 

(75) indicate that isolation of Br . suis , type 2 from t he 

testes is rare . Hayes and Phipps (26) failed to isolate 

brucellae from the tes tes of 18 infected boars . However, 

Kernkamp et al . (50) i solated Br . suis from the testes of 14 

out of 18 infected boars . 

Only Hutchings (40) has reported the isolation of 

Brucella from the central nervous system of infected swine, 

in the abs ence of gross les ions . 

Although extens ive gross les ions caused by Br . s uis in 

s wine are uncommon, many s uch les ions have been described , 

especially in s ex organ s and bones. Gross changes in male 

genital organs ha ve been des cribed as : swelling or atrophy 

and fibros i s , along with abs cessation , of tes tes and 

epididymide s (9, 14, 41, 42, 50, 56 , 60, 75); and necros is, 

a bs cessation, and fibro s i s of seminal ves icles (14, 60, 62, 
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75). 

Spondylitis attributed to Brucella infection in swine 

has been studied by several workers. The earliest and most 

extensive work on this aspect of swine brucellosis was done 

by United States Department of Agriculture scientists (61, 

78-81). -During the years 1930-1933 nearly 200 specimens 

were examined by this group. Manthei (60) credited this 

early work to G. T. Creech. In general, the gross appearance 

of spondylitis has been described as focal necroses which 

vary from 0 . 5 cm to 3 cm in size . Occasionally there is 

exos tosis involving the intervertebral cartilage and bodies 

of adjacent vertebrae. Feldman and Olson (22, 23) stated 

that the contents of these necrotic foci were caseous to 

semipurulent, occasionally containing a sequestrum of bone. 

Their data indicates that most of these lesions are situated 

in the lumbar vertebrae or lumbosacral articulation , origi-

nate in the vertebral epiphyses , and are of hematogenous 

origin . They estimated the incidence of gross spondylitis 

to be 1 per 6,000 swine slaughtered . Various combinations of 

pyemic burs itis , arthritis , or osteomyelitis associated with 

l ong bones of swine have been described (45, 53, 56, 75). 

Lowbeer (54) says that osteomyelitis occurs frequently in 

guinea pigs infected with Brucella. However, Braude (7) and 
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Braude and Anderson (8), after studying hundreds of guinea 

pigs experimentally infected with all species of Brucella, 

s tated that gross deformities of bone were seldom seen. 

Enlargement, softening , congestion, scarring , and focal 

necrosis are . gross changes which have been described in lymph 

nodes affected by Br . suis (9, 46, 56, 60). 

Necrotic foci have been observed in the liver, spleen , 

kidneys, subcutis , and various other body tissues of infected 

swine (1, 15, 16, 46, 51, 60, 75). Anderson and Davis (1) 

studied several cases of what they designated nodula r 

splenitis and concluded that such a finding, in the absence 

of other les ions , jus tified a presumptive di agnosis of 

brucellosis . Manthei (60) s tated that the frequency of 

occurrence of nodul ar splenitis i s too low to be useful in 

diagnosing swine brucellos i s . 

In a review of fatal brucellos is in humans Peery and 

Belter (69) s tated tha t there was some form of cardiac 

damage in 86% of such cases. Chronic valvular endocarditis , 

particularly affecting the aortic valve, was the most common 

lesion. Search of the literature has not revealed a ny evi-

den ce that carditis occurs in swine due t o Brucella infect i on . 

Mos t his t opathologic s tudies of brucellos i s in boars 

have been conducted on tissues bearing gross l es i ons , and of 
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these , the testes and osseous tissues have received the most 

attention . In the testes , necrotic foci , proliferation of 

interstitial tissue with infiltration of lymphocytes , 

his tiocytes , eosinophils , and Langhan's giant cells , slough-

ing of germinal epithelium, smal l abscesses, fibros is, and 

calcification of necrotic material have been described (9, 

14, 42 , 50) . Similar alterations were observed in the 

epididymis by Brown et al . (9) and in epididymides and 

s eminal vesicles by Christians en and Thomsen (14). 

Feldman and Olson (23) and Lowbeer (53 , 54) des cribed 

the his tologic appearance of mos t osseous lesions a s con-

sis ting of central cas eous . necrosis surrounded by epithelioid 

cells and u sually a thick fibrous capsule, with many lymphoid , 

monocytic , and a few giant cells in the area . Braude (7) 

stated that although gross os s eous deformities due to brucel-

l osis seldom occur in guinea pigs , microscopic granulomas in 

the bone marrow are often pres ent . 

Anderson and Davis (1) and Brown et al . (9) described 

the microscopic appearance of nodular splenitis as: cas eous 

centers surrounded by a narrow zone of cells consisting of 

epithelioid cells , smal l r ound cells , eos inophils , and an 

occas iona l gi ant cell . Thes e les ions were encapsulated and 

were of ten undergoing mineralization. According t o Br aude 
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(7), in the absence of necrotic foci, one cannot accurately 

distinguish between spleens of normal and infected animals on 

the bas i s . of microscopic study . 

McNut t (56) observed t hat mi croscopic lesions in porcine 

l'ymph nodes, due to brucellos i s , resemble those caused by a 

pyogenic infection. In affected nodes , t here was a great 

increase in interstitial tissue and numerous areas between 

lymph follicles were heavily infiltrat ed by polymorphonuclear 

cells. Brown et al . (9) inoculated weanling pigs with 

multiple parenteral injections of massive doses of Br . suis 

over long periods of time . Under these conditions , the 

histopathologic alterations in lymph nodes consisted of: 

marked proliferation of reticuloendothelial cells with 

development into mature macrophages , the presence of multi-

nucleated. giant cells, marked infiltration of eosinophils, 

occasional foci of necros i s , followed by calcification, and 

replacement of the lymphoid s tructure by a dense reticular 

scar . 

Focal granulomas or abscesses and diffus e periportal 

infiltrations have been described in the livers of infected 

swine (9) and guinea pigs (8). Diffuse inters titial cellular 

infiltrations in the renal cortex have been reported in 

bovines (68) and guinea pigs ( 8) . Murgia (67) concluded that 
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Brucella has a predilection for the adrenals af ter he found 

congestion, hemorrhage, increased lipids , and inters titial 

inflammatory infiltrations con s i s ting of neutrophils , lympho-

cytes , and his tiocytes in the adrenal glands of infected 

guinea pigs . 

An unexcelled description of the gross and microscopic 

les ions produced by Brucella abortus in guinea pigs was pub-

lis hed by Fabyan (20) in 1912. He describes histopathologic 

alterations in the lymph nodes , spleen , liver, kidneys , 

adrenals, testes, epididymides, heart, lungs , salivary 

glands , thymus , bones, and joints . He stated that the alter-

ations were chronic inflammatory changes , resembling those of 

tuberculos i s. Les ions were small and occurred chiefly in 

perivascular areas with the focal lesion consisting of 

epithelioid cells admixed with some lymphoid cells. Plasma 

ce lls , giant cells, and occasionally neutrophils were seen 

in some cases . In more chronic cases , connective tissue 

proliferation was s een. In their work with brucellosis in 

guinea pigs , Braude (7) and Braude and Ander son (8) empha-

s i zed that Br . sui s has a much greater t endency to produce 

widespread des tructive absces s es than other species of 

Brucella . 

Information on the evolution of histopathologic altera-
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tions in Br. suis infected swine is limited. Delez et al. 

(19) injected soluble nucleoprotein fractions of Br. suis 

intrac~taneously in swine and biopsied the tissu~ at sites of 

inoculation periodically thereafter. After 6 hours they 

observed hyperemia of the superficial cutis with slight 

infiltration by neutrophils. Within 24 hours the neutrophil 

infiltration was extens ive, proliferative endarteritis was 

observed , and some areas contained many mononuclear cells. 

After 72 hours the cellular reaction had beco~e predominantly 

mononuclear with some lymphocytes and eosinophils . The 

infiltration was primarily perivascular. Epithelioid cells 

and Langhan's giant cells were also beginning to appear as 

was necrosis of the surface epithelium. Marked edema was 

present at 24-72 hours . At 4-5 days after inoculation, the 

necros i s was more s evere and eos inophils and giant cells were 

more prominent. After one week the reactions began to sub-

s ide and by 17-23 days mo s t had completely subsided. 

According to Brown g£ al . (9) lesions in tes tes and 

epididyrnides of swine s eem to develop in the following manner : 

B~. s uis localizes in the inters titial tissue , then a 

granulomatous reaction develops and extends through the 

lining of the tubules , finally filling the lumen, the exudate 

becomes necrotic and the epithelium of the tubules i s des -
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troyed, necrosis is followed by mineralization and the 

appearance of giant cells, then the whole process heals, 

leaving a hyaline scar. 

Braude and Anderson (8) described the sequence of events 

in the formation of hepatic granulomas due to Br. · abortus in 

guinea pigs and mice . First, Brucella appeared in circulating 

neutrophils, then in neutrophils and Kupffer cells located in 

hepatic sinusoids. Following that, focal aggregations of 

parasitized Kupffer cells increased in size to form early 

granulomas which then fused to form larger lesions. Coagula-

tive necrosis occurred in the center of granulomas, and 

Langhan's giant cells appeared in the vicinity. They reported 

that it took 3 months for full development of the granuloma-

tous reaction after which there was gradual abatement . After 

a year granulomas had disappeared leaving no demonstrable 

scar. The same changes occurred in Br. suis infected labora-

tory animals, except there was continuing activity of 

neutrophils and abscess formation. These hepatic granulomas 

resulted from infection in the absence of hypersensitivity 

but the response to antigens by sensitized tissues were 

qualitatively the same. 

In cows exposed to Bro abortus by the conjunctival 

route, Payne (68) concluded that the organisms penetrate the 
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conjunctival epithelium and proceed directly to local lymph 

nodeso He also pointed out that some of the organisms may 

drain into the pharynx via the lacrimal duct and penetrate 

the pharyngeal mucosa. Up to the 15th day in his exper i ment , 

histologic changes were confined to lymph nodes of the head. 

Afterwards , the infection spread to lymphoid tissue elsewhere 

and a mild acute lymphadenitis developed in each affected 

node. The predominant early change in lymphatic tissue was 

hyperplasia of the lymphoid tissue with large numbers of 

plasma cells in the medullary cordso Large numbers of 

neutrophils and eosinophils accumulated at the cortico-

medullary junction and eventually there was some prolifera-

tion of reticuloendothelial cells . 

Huddleson (32) made several statements pertaining to the 

role of certain host cells in bovine brucellosis . 

Brucella are ingested by neutrophils soon after 
entering the bodyo The neutrophils serve to convey 
~rucella cells to various regions of the body rather 
than contributing to the defense mechanism of the 
host. The parasitized neutrophils rupture and pass 
the bacteria to other leucocytes or fixed tissue cells, 
especially epithelium. Epithelial cells furnish the 
most suitable environment for the multiplication and 
persistence of Brucella cells in the host. The monocyte 
plays an important role in preventing and controlling 
the spread of Brucella cells in the host . 
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METHOD OF PROCEDURE 

Boars 

Sixteen Yorkshire boars were utilized . These boars 

originated from a herd which has been maintained as a 

brucellosis-free closed herd. Seven 24-25 week old boars 

were expos ed to Br. suis, type 1, strain 3b . One boar was 

killed at each of the following postexposure intervals : 

1 week, 2 weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, and 12 

weeks . Seven o ther 25-27 week old boars were exposed to Br . 

suis, type 3, strain 617 and killed at the same postexposure 

intervals . The remaining two boars were used as unexposed 

controls. 

The boars were maintained in isolation units within a 

closed large animal experimental animal building from 2 weeks 

pre-exposure until they were killed . The boars in each group 

were maintained in a pen t ogether unless excessive fighting 

occurred, then troublemakers were removed to separate pens. 

All boars were fed the same pelleted, balanced ration. The 

pens were cleaned and boars fed and watered twice a day . 

Line breeding has been the usual practice in the herd 

fr om whi ch thes e boars ~riginated. The genetic relationshi p , 

time s of necropsy , and exposure s train f or boars utilized in 
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this experiment are outlined in Table 1. 

Table 1. Genetic relationship of boars, times of necropsy, 
and s train of Brucella suis used in the experiment 

Sire 
No. 

2083 

2083 
2083 
2083 

2083 
2083 
2083 
2083 
2083 

1098 
1098 
1098 
1098 

1098 
1098 

1098 

Dam 
No. 

2055 

2055 
2055 
2055 

2066 
2066 
2066 
2066 
2066 

1264 
1264 
1264 
1264 

1132 
1132 

1205 

Boar 
No. 

2664 

2663 
2661 
2660 

2790 
2791 
2792 
2793 
2794 

2633 
2632 
2631 
2630 

2840 
2842 

2850 

Progeny 

Exposure Necropsy 
strain (week pos texposure) 

unexposed 0 
control 
strain 3b 1 
strain 3b 2 
strain 3b 3 

strain 617 1 
strain 617 2 
strain 617 3 
strain 617 4 
strain 617 6 

strain 3b 4 
strain 3b 6 
strain 3b 8 
strain 3b 12 

strain 617 8 
strain 617 12 

unexposed 10 
control 
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Each boar was expos ed by dropping 0 . 05 ml. of a suspen-

s ion of Br. suis into the conjunctival sac of each eye, then 

holding the eyelids shut and massaging the eye for 2-3 

minutes. A 0.5 ml. syringe with a blunt-pointed 24 gauge 

needle was used t o dispense the bacterial suspension . 

Exposure Cul tures 

Strain 3b was chosen as a representative s train of Br. 

suis , type 1. This strain has been used in numerous previous 

experiments by Manthei et al. (62). It was originally ob-

tained from aborted fetuses of a sow which had been exposed 

t o a polyvalent suspens ion of three strains of Br. suis . The 

three s tra i ns had previous ly been isolated from boars 

originating from three sources . Brucella suis , ~ype 1 , 

strain 3b has been s t ocked as a lyophilized culture since 

1942 . 

Stra in 617 was chosen as a represent ative of Br. suis , 

type 3. Thi s strain was is o l a ted from one of the experi-

mental swine in experiments conduc ted by Hoerlein (29) . It 

has been maintained in a lyophilized state since its isola-

tion. 

To be certain that the above s trains were true t o t ype , 

and remained so , the following differential tes ts were 
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conducted on a samp le of every transfer: basic fuchs in, 

thionin , and safranine 0 sensitivity ; erythrito l sensitivity ; 

agglutination of monos pecific serum; brucellaphage sensi-

tivity; tt2s, urease , and catalase production; nitrate reduc -

tion; carbohydrate fermentation; and colonial and cellular 

morphology. Both strains consistently produced large 

quantities of urease and catalase; reduced nitra te s t o 

nitrites ; fermented dextrose, maltose, sucrose, trehalos e, 

and mannose , but not lac tose, inos itol, or rhamnose; ag-

glutinated anti-abortus monospecific serum but not anti -

melitensis monospecific serum; were not inhibited by 

erythritol ; were not lysed by brucellaphage; and both grew 

on thionin concentra tions as high as 40 mg./liter of medium. 

Strain 3b was consistently inhibited by basic fuchsin and 

safranine 0 and produced large quantities of tt2s for 4 days 

or more. Stra in 617 produced no detectable tt2s but grew well 

on safr anine 0 and 10 mg./liter or less of basic fuchs in. 

The guinea pig virulence of the exposure s tra ins was 

determined by using fifty, 450-500 gram, male guinea pigs t o 

titrate each strain . For each Br . suis s train the guinea 

pigs were divided into groups of 5 guinea pigs each, weighed , 

and inoculated subcutaneously with the following dose for 

each group : lOo . 5 10 1 101 · 5 102 102•5 103 104 106 , , ' , , , , , 
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108 , and 1010 viable organisms . Twenty-eight days postinocu-

lation the guinea pigs were weighed , bled , killed , and 

necropsies were performed. Serum agglutination tests were 

conducted and spleens were examined bacterio l ogically for 

the presence of Br. suis. All guinea pigs given 1010 viable 

organisms of each Br. suis strain died within two weeks 

post i nocul ation . Guinea pigs infected wi th Br. suis, t ype 1 , 

strain Jb lost an average of 38 Gm. body wei ght, t hose 

infected wi th Br. suis , type 3 , strain 617 gained an average 

of 12 Gm., and the noninfected ones gained an average of 106 

Gm. ~uring the 28 day period. Gross l esions were obser ved in 

the spleen, liver , and genital organs of 94% , 51% , and 54% 

of. the gui nea p i gs infected with strain 3b, while lesions were 

obser ved in the same organs of 82% , 72%, and 12% of the 

guinea pigs infected with strain 617. The median serum 

agg l utinin titer of guinea pigs infected with strai n Jb was 

800 while that of guinea pigs infected with strain 617 was 

200. Using isolation of Brucella from the spleen as the 

criterion for i nfection , the infective dose for 50% of t he 

guinea pigs was approximately 13 viable B£. suis , strain 3b 

organisms or approximately 16 viable Jll.. suis , strain 617 

organisms . 

Preparation of exposure suspensions was initiated by 
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recons tituting lyophilized cultures with sterile 1% peptone -

saline, distributing this ma terial on potato infusion agar 

(76), then incubating it for 3- 5 days at 37°C. From this 

growth, colonies representative of the smooth phase were 

selected and transferred to additional plates of the same 

medium. Again, several smooth colonies were selected from 

the last transfer and emulsified in sterile physiological 

saline, then 1 ml. of the emulsion was used to inoculate 

each of several slants of potato infusion agar in cotton-

stoppered 29 x 200 mm . - tubes. The slants were incubated for 

44 hours at 37°c. Then the bacterial growth was was hed off 

the slants with sterile physiological saline, appropriate 

dilutions made, and absorbancy of the suspensions measured. 1 

By the use of previous l y determined absorbancy-cell concen-

tration ratios, it was possible t o adjust the suspensions t o 

near the desired cell concentration. Suspensions of both 

s tra ins of Br. suis were adjusted to contain approximately 

1 . 25 x 1011 via ble ce lls/ml. Aliquo t s of the suspens ions 

were withdrawn for differential tests and viability counts 

both before and after exposing the boars. The boars were 

1s pec tronic 20 Colorimeter, Bausch and Lomb, Inc., 
Rochester, New York. 
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exposed within 2 hours after each Br. suis strain was har-

vested . Viability counts on potato infusion agar plates 

provided the opportunity to check for contamination and 

observe the colonial characteristics. 

As a result of the viability counts, the exposure dose/ 

boar of Br . suis, type 1, strain 3b, was determined to be 

1 . 28 x 1010 viable organisms of a pure culture in the smooth 

phase. Boars exposed to Br. suis, type 3, strain 617, each 
I r received a pure culture of 1.24 x 1010 viable organisms in 
I 
I I the smooth phase • . 

Clinical Observations 

Rectal temperatures of all boars were taken twice a day 

from 2 days pre-exposure to 10 days postexposure. Thereafter, 

temperatures were taken daily until 5 weeks postexposure. If 

a boar showed signs of illness , hi s temperature was taken 

twice a day until it subsided to a normal range or signs of 

illness disappeared. The boars were observed for clinical 

signs of brucellosis twice daily throughout the experimento 

Serologic Examinations 

Blood samples were obtained from all boars at 2 weeks 

pre-exposure and 1 day pre-exposure , 3 times a week for 3 
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weeks postexposure, then twice a week for the next 3 weeks, 

and weekly thereafter . The boars were bled from the anterior 

vena cava using a 15 gauge, 3-1/2 inch needle with a 50 ml . 

syringe. The bleeding procedure was pat terned after methods 

described by Carle and Dewhirst (12) and Hoerlein et al . 

(30). Approximately 50 ml. of blood was obtained aseptically 

at each bleeding, with approximately 20 ml. being saved for 

the serum. The remainder was used for hemoculture. 

Standard tube and plate agglutination tests (76) were 

conducted on all serums in order to follow the serologic 

response of the boars to Br . suis. Tube agglutination tests 

on pre-exposure and early postexposure serums were conducted 

at dilutions as low as 1:6.25 and all tube tests were con-

ducted a t sufficiently high dilutions to establish the end-

point titer. 

Fluid or exudate was withdrawn from the seminal vesicles 

at the time of necropsy. This material was centrifuged t o 

sediment cellular or particulate matter and the supernatant 

fluid was tested by standard tube and plate agglutination 

tests. 
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Bacteriologic Examination s 

All bac teriologi c examinations of tissues , fluids , and 

hemocultures were conducted using solid media in petri 

dishes. For bacterial is olation purposes potato infus i on 

aga'r (76) was fortified with bovine serum (7% final concen-

tration). A modified "W- medium, " designed for the i so lation 

of Brucella from contamina ted materials, was also used 

routinely. The origina l formula prescribed by Kuzdas and 

Morse (52) was modified in the fo llowing way : Tryptos e agar1 

was used as a base rather than Albimi Brucella agar, Cir-

culinR was not incorporated because it is no l onger manu-

factured, the crys t al violet was replaced with the less toxic 

ethyl violet (1:700,000 final cone .), and the medium was 

for tified with 7% bovine serum. After media were inocul a ted , 

the plates were placed in museum j ars , 5% (v/v) co2 added, 

and the j ars sealed and incubated a t 37°C for a maximum of 7 

days. 

Each time a blood sample was ob t ained from a boar, 

approximately 15 ml . of it was asept i cally pl aced in each of 

1Difco Laboratories, Detroit, Michigan. 



27 

two bottles containing 50 ml. of citrated trypticase- soy 1 

broth. The bottles were sealed and placed in a 37°c incu-

bator. After 48-72 hours and again after 7 days , one ml . of 

the hemoculture material was removed and subcultured on 

plates of both solid media. After 3-5 days incubation, the 

plates were observed for the presence of Brucella. Hemo-

culture bottles from which Br. suis had been isolated were 

discarded, but those which did not contain detectable numbers 

of Br. suis were retained and subcultured again 2- 3 weeks 

later. 

At the time of necropsy, samples of the following 

tissues or fluids from the different anatomic systems (71) 

were saved and examined bacteriologically for the presence 

of 11!.· suis: 

a) Lymphatic system- -retropharyngeal, parotid , 

mandibular, cervical, prescapular, bronchial, 

sternal, mediastinal, gastrohepatic, splenic, 

mesenteric, lumbar, prefemoral, superficial and 

deep inguinal, iliac, and popliteal lymph nodes . 

Bilateral nodes were pooled and examined as one. 

b) Urogenital system--kidneys, urine, adrenals, testes, 

1Baltimore Biological Laboratory, Baltimore, Maryland. 
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head and tail of epididyrnides , seminal vesicles, 

seminal vesicle fluid, prostate, pelvic urethra, 

bulbo- urethral glands, serous fluid of the tunica 

vaginalis. 

c ) Digestive system--mandibular salivary glands, ton-

sils , spleen, liver, bile , pancreas, and peritoneal 

fluid. 

d) Respiratory system-- lungs, thymus, and thyroid gland. 

e ) Musculoskeletal system--skeletal muscle (psoas and 

semimembranosus), joint fluid, bone marrow (from 

diaphysis of tibia). 

f ) Other- - brain, myocardium, pericardial fluid , and any 

other tissue with gross lesions . 

Fluids were cultured by placing 0.2 ml. on each of 

several petri plates of media and spreading it over the 

surface with a triangular wire spreader. Tissues were 

cultured by searing the surface of the tissue with a hot 

spatula, entering the tissue with a flame- sterilized wire 

loop, homogenizing the tissue as much as possible with the 

loop , withdrawing a loopful of material, and streaking it on 

the surface of the media . Care was taken to sample each 

tissue in several locations, especially with large organs 

such as testes, spleen, liver, lung, brain, kidneys , and 

l 
~ 
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muscles, and with each portion of aggregated lymph nodes. 

In most instances, Br . suis colonies that grew on the 

med i a were identified by their morpho logic characteris tics o 

In cases where the identity of a colony was questionable, i t 

was checked for urease and cata lase production, gram reac-

tion, cellular morphology , and agglutination of Brucella 

antiserum. Brucella suis is olated from at least one tissue 

of each boar was examined by the use of previously described 

differential tests . 

All tissues were held at 4°c as much as was practicable 

until bacterio logic examinations of them were comp leted . In 

case no Br. suis was i solated by direct culture of tissues 

from a boar , all lymph nodes from tha t particular boar were 

pooled and homogenized. This lymph node homogena te was 

injected subcutaneous l y into 5 guinea pigs. The guinea pigs 

were held for 28 days and examined for any serologic, 

bacteriologic, or gross pathologic evidence of Brucella 

infection. 

Pathologic Examinations 

When the day scheduled for necropsy of a boar arrived he 

was killed by electrocution, and the necr opsy performed 

immediately. During the necropsy , organs of the head , neck , 
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thorax, abdomen, and pelvic area were examined in that order. 

The post-mortem examination was concluded by inspecting 

joints and splitting the carcass through the vertebral 

column. Tissues for bacteriologic and histopathologic 

examination were removed at the time of the gross examination 

and placed in sterile containers or fixative, respectively. 

Samples of all tissues saved for bacteriologic examina-

tion were also examined histopathologically. In addition, 

portions of the following tissues were taken for histo-

pathologic examination alone : 

a) Urogenital system--urinary bladder, prepuce, penis, 

and ductus deferens. 

b) Digestive systern--root of tongue, esophagus, stomach 

(esophageal, cardiac, fundic, and pyloric portions), 

duodenum, jejunum, ileum, Peyer's patch, ileocecal 

valve, cecum, colon, rectum, and gall bladder. 

c) Respiratory system--nasal turbinates, epiglottis, 

and trachea. 

d) Musculoskeletal system--tibio-tarsal joint (including 

distal epiphysis of tibia) and the 6th lumbar 

vertebra. 

e) Central nervous system--brain (upper and lower 

medulla, cerebellum, pons, midbrain, thalamus, basal 

I 
' , 1 
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ganglia, and cerebral cortex) , pituitary gland , and 

lumbar spinal cord. 

f) Other--eye, conjunctiva, and atria- ventricular 

valve of heart. 

This ultimately resulted in histopathologic examination of 

87-104 differ~nt tissue samples from each boar. The average 

breakdown by systems was central nervous system--11, 

lymphatic- -20, digestive--24, respiratory- - 7 , urogenital- -25, 

other- -8. 

The tissue fixative used was 25% formalin in tap water 

for the central nervous system and 10% formalin for all other 

tissues. Bones were decalcified by placing them in three 

weekly changes of 30% formic acid. Tissues were infiltrated 

by use of an Autotechnicon1 , using Paraplast2 as an infil-

trating and embedding material . Sections were cut 8 microns 

thick with a rotary microtome 3 and affixed to glass slides. 

All sections were stained in an Autotechnicon with Mayer ' s 

1Autotechnicon , The Technicon Company, Chauncey, New 
York. 

2 
Aloe Scientific Co. , 3501 Raleigh Ave., So. Minnea-

polis, Minnesota. 

3Model 820, American Optical Company, Buffalo, New 
York. 
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hematoxylin and alcoholic eosin, according t o staining 

procedures described by the Armed Forces Ins titute of 

Pa thology ( 3). 
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RESULTS 

Clinical Observations 

Clinical signs of illness were exhibited by approxi-

mately half the boars following exposure to Br. suis. The 

clinica l manifestations were divisible into earlier and later 

signs (Table 2). Five of 7 boars exposed t o Br. ~uis, t ype 

1, str ain 3b exhibited clinical signs , whereas only two of 7 

boars exposed to Br. suis, type 3, s train 617 showed clinical 

signs of illness . 

Earlier s i gns consisted of short peri ods of fever, 

occasionally accompanied by partial anorexia. Pyrexia was 

considered to be present only when the rectal temperature 

was greater than 103. 2°F ., which was 1°F. higher than the 

average "normal" evening finding. 

Later signs were more severe and occurred 10 days or 

long~r after exposure. Prolonged periods of fever were 

accompanied by complete anorexia and depression. The three 

boars (2633, 2632, and 2794) which exhibited the most severe 

clinical s igns also had gross lesions in their seminal 

vesicles . Of the boars showing later clinical signs on l y 

one (2632) had a detectable brucellemia during the time the 

s i gns were occurring . 



Table 2 . Clinical response of boars showing signs of illness after exposure to 
Brucella suis , type 1, strain 3b or Brucella suis , type 3 , strain 617 

Boar Exposure 
strain 

2661 
2633 

2632 

2631 

2630 
2793 
2794 

3b 
3b 

3b 

3b 

3b 
617 
617 

Earlier signs 

Fever 
Days 

Persisted 
Maximum Daya 

temp. 
(Fo ) 

2 103 . 6 
1 104.0 

1/2 104. 0 
3 103. 8 

1 105.8 

1/2 104. 6 
1/2 104. 2 

None 

9 
8 

6 
9 

4 

2 
2 

Later signs 

Fever 
Days 

persisted 
Maximum Daya 

temp. 

6 

7 

3 
4 

(FO) 

None 
106 . 0 

105 . 2 

None 

None 
105.2 
106 . 2 

20 

19 

20 
24 

Other signs 

None 
Muscular tremors , 
anorexia, poly-
dipsia, weight 
loss , depression, 
weakness 
Anorexia (partial 
to complete), 
depression, weakness 
Partial anorexia 
(day 12 to 17 ) 
None 
Depression 
Anorexia, depres-
sion , weight loss 

aPostexposure day on which the maximum rectal temperature occurred. 

j I 4 ,==-==2" 
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Two boars (2792 and 2793) developed short periods of 

lameness during the first week postexposure. Since they 

could have been injured while fighting with other boars, this 

was not considered a significant sign of brucellosiso 

All 14 boars had excessive lacrimation soon after the 

conjunctival exposure and it was still present in some 

animals the following day, but no longero 

Serologic Examinations 

All pre-exposure serums from all boars were negative 

for Brucella agglutinins at the 1:12.5 dilutiono About one 

week after exposure, serum agglutinin titers began to rise, 

then increased rapidly to a peak, after which they receded 

gradually. Five of the 6 boars which were killed later than 

4 weeks postexposure had a distinct rise in their serum 

agglutinin titers again at about 35 days postexposure. 

Titers in serums from boars exposed to Br. ~uis, strain 3b 

were considerably higher than those from boars exposed to 

lll:· suis, strain 617 (Table 3). 

All boars, except those killed at one week postexposure, 

had serum agglutinin titers greater than 100 at some time 

during the course of the disease. However, the titer of 

boar 2840 had receded to 25 by the time of necropsy. Boar 
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Table 3. Serum agglutinin titer respons e in boar s exposed to 
Brucella suis, t ype 1, strain 3b or Brucella suis, 
t ype 3 , s train 617 

Exposure 

Strain 3b 

Strain 617 

Initial 
titer r ise 

(Days 
pos texposure ) 

Range Mean 

6- 8 6.6 

7-11 9 .0 

a al l Includes serums 
12.5 . 

Peak titer 
(Days 

pos texposure ) 

Range Mean 

10-15 11 

13-17 14 

Peak titer 
(range) 

400 to 1600 

200 to 400 

with agg lutinin titer higher 

Median 
titera 

400 

100 

than 

2630 had a serum agglutinin titer of 400 a t ne cropsy but Br. 

~uis was not isolated from his tissues. 

Brucella agglutinins were pres ent at a titer of 50 in 

fluids from each l obe of the seminal vesicles of boar 2633. 

Agglutinins were present in a titer of 200 in fluids from 

each l obe of the seminal vesic les of boar 2632 . In boar 2794 

seminal fluid from the right lobe had a titer of 800 while 

that from the left l obe was negative a t the 1: 25 dilut i on. 

The results of the standard agglutination test were pos it ive 

only on fluids from those lobes of seminal vesicles which had 

severe gr oss lesions. 
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Bacteriologic Examinations 

Once the pres ence of Br. sui s wa s detected in the blood 

s tream , it was usually present in s everal cons ecutive blood 

samp les , then absent in a ll s ubsequent samples. However, 

there were t wo exceptions . ~rucella suis, type 1, strain 3b 

wa s pres ent in blood samples from boar 2632 on days 6 through 

17 , 24 , and 38, but not on days 21, 28 , 31, and 35 . Blood 

samples f r om boar 2842 collected on days 7 through 21 , 28, 

and 35 contained Br . suis , type 3, strain 617, but those 

collected on days 24 and 31 did not. In general, the 

organisms · persisted longer in the blood stream of boars 

infected wi th Br. sui s , t ype 1, s tra in 3b than in the blood 

s tream of boars infected with Br . sui s , type 3, strai n 617 

(Table 4 ) . 

At necrops y Br. suis was i solated mos t frequently from 

l ymph nodes and urogenital tis sues . The infec tion was most 

widely disseminated i n the body between 2 and 6 weeks pos t-

expos ure (Table 5). 

Among l ymph nodes , the best sources of both t ypes of 

~£. suis were the suprepharyngeal, parotid, mandibular, 

cervical, gas trohepatic, deep inguinal, and ilia c nodes . The 

or ganism wa s recovered f rom the suprepharyngeal, mandibula r, 

a nd gas troheptic n odes o f more than 60% of the infected boar s . 
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Table 4. First appearance and persistence of brucellemia in 
boars exposed to Brucella suis, type 1, strain 3b 
or Brucella suis, type 3 , strain 617 

Exposure First appearance Persistencea 
(Days postexposure) (Days ) 

Range Mean Range Mean 

Strain 3b 6 6.0 15-36 23.2 

Strain 617 6-9 6 . 9 8- 31 1706 

aExcluding boars killed at 1 and 2 weeks postexposure. 

Table So Distribution of Brucella suis isolations from t is -
sues of boars at necropsy 

Week postexposure 
1 2 3 4 6 8 12 Total 

Br . suis, type 1 , strain 3b 
Lymph nodes (18)a 3 18 17 9 5 2 0 54 
Ur ogenital tissues ( 18) 0 3 0 10 5 1 0 19 
Other tissues (20 ) 1 3 1 1 0 1 0 7 

Br. suis , type 3, strain 617 
Lymph nodes (18 ) 3 15 17 17 8 2 0 62 
Urogenital tissues ( 18) 0 0 0 1 4 0 0 5 
Other tissues (20) 0 4 4 0 0 0 0 8 

Total 7 43 39 38 22 6 0 

aNumbers in parentheses indicate average number of 
different organs examined from each boar . 
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As a group , the external nodes (prescapular, superficial 

inguinal , prefemoral, and popliteal) were the poorest sources 

of Br . ..§.uis. 

In boars killed at one week postexposure, isolations 

were confined primarily to lymph nodes of the head. There-

after, Br . suis was recovered from all areas , but most often 

from lymph nodes of the head and neck, pelvic lymph nodes , or 

gastrohepatic lymph nodes. An important feature of lymph 

node infec tion was that Br. suis was recovered from some 

parts of a single node or aggregate, but not from other 

parts. 

Brucella suis was recovered from the genital system of 

four boa rs infected with strain 3b and from two boars (2793 

and 2794) infected with strain 617 (Table 6). 

Brucella suis was recovered from the bladder urine of 

boars 2633, 2632 , 'and 2794. Brucella suis was also recovered 

from serous fluid of the tunica vaginalis of the left testis 

of boar 2633. The organism was never isolated fr om the 

testes of any boar. 

Brucella suis, type 1, strain 3b was isolated from the 

lungs of boar 2663 , from the spleen, liver, lungs , and 

mandibular sa livary gland of boar 2661, and from the liver of 

boar 2660. Brucella ~uis, type 3 , s tra in 617 was isolated 
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Table 6 . Distribution of Brucella suis in genital organs of 
infected boarsa 

Organ Boar and (week killed) 
2661(2) 2633(4) 2632(6) 2631(8) 2793(4) 2794(6) 

R. seminal 
vesicle + + + + 

L. seminal 
vesicle + + + 

Prostate + + + 

Pelvic 
urethra + + + 

R. bulbo-
urethral + 

L. bulbo-
urethral + + 

R. epididymis + + + 

L. epididymis + -
a+ = B~. suis i solated , - = not isolated. 

from the sp leen, liver, lungs , and thymus of boar 2791 and 

from the spleen, liver, mandibular salivary gland , and tonsils 

of boar 2792 . Neither type of Br . suis was isolated from any 

of thes e organs in boars killed later than 3 weeks post -

exposure. A subcutaneous abscess was present in the antero-
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lateral cervical region of boar 2631 . Brucella sui s , type 1 

was recovered from this abscess along with another organism 

tentatively identified as Corynebacterium .§..:Q_ . Brucella suis, 

type 1 was recovered from j oint flu i d of the right tibio-

tarsal articulation of boar 2633. 

Brucella suis was not recovered from boars 2630 and 

2842 , both killed at 12 weeks postexposure , either by direct 

cultural techniques or by guinea pig inoculation . 

The results of differential tests on isolates from each 

boar were identical to results of tests on the culture used 

t o expos e t hat particular boar. 

Pathologic Examina tion s 

Gross pathologic changes attributable t o both types of 

Br. ~uis infection were primarily limited to seminal vesicles 

a nd their regional lymph nodes. In boar 2633 there was a 

large sac, approximately 10 cm . in diameter, distended with 

purulent material which originated from the right seminal 

vesicle . The remainder of the s eminal vesicles was smaller 

than usual and firm . The color was yellowish instead of the 

u s ual bluish-red. Upon cutting into these organs purulent 

materia l exuded from numerous focal points . The seminal 

vesicles of boar 2632 had a similar appearance, except no 
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large abscess was present and the purulent material was mixed 

with blood. Only the right seminal vesicle of boar 2794 was 

affected grossly and its appearance was similar to the left 

seminal vesicle of boar 2633. Either the deep inguinal or 

internal iliac lymph nodes were grossly affected in these 

boars. The pathologic nodes were greatly enlarged, yellowish 

in color, and firmer than usual. 

The prostate gland of boar 2633 contained purulent 

material . The head of the right epididymis of boar 2794 con-

tained a small abscess. An unusual nodule was present in an 

epididymis of boar 2792. It proved to be an aberrant lymph 

node upon microscopic examination. Some of the mediastinal 

lymph nodes from boar 2842 were markedly enlarged and soft 

although repeated attempts t o isolate Brucella failed. 

No gross lesions were observed in vertebrae or long 

bones at necropsy. However, upon subdivision of tissues 

prior to infiltration and embedding , a caseous focus, 7-8 

mm . in diameter, was observed in the distal metaphysis of the 

right tibia of boar 2792. 

Histopathologic alterations in tissues from infected 

boars were determined by comparison with like tissues from 

the unexposed control boars. Microscopic alterations were 

observed most frequently in lymph nodes , livers, and 
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accessory genital glands of infected boars (Table 7)~ 

Table 7. Distribution of histopatho l ogic changes in tissues 
of infected boars 

Tissue Sect ions Sections wi th Boars affected 
examined lesions 

(No. ) (%) (No .) (%) 
--
Lymph n odes 269 31. 6 14 100.0 
Liver 47 31. 9 8 57.1 
Accessory genital 

glands 122 23 . 0 5 35 . 7 
Bones 42 9.5 4 28.6 
Geni t a l organs 

(other than 
accessory glands) 178 2.2 4 28.6 

Other 660 0 . 8 4 28.6 

One of the common changes observed in lymph nodes was 

small collections of macrophages with a somewhat circular 

arrangement (Figure 1) , usually located in lymphatic areas of 

the nodes. Sometimes cells in the centers of these fo c i were 

undergo ing coagulative necros is and often there were neutro-

phils infiltrating the foci (Figure 2). 

Many times the only definite sign of reac tion in a l ymph 

node was the appearance of multinucleated g iant cells. They 

were usually few in number but occas i onal l y were numerous 



Figure 1. Focus of macrophages in a mandibular lymph 
node from boar 2792 . A giant cell is forming 
in the center of the lesion. Hematoxylin and 
eosin stain , X 125. 

Figure 2 . Focus of macrophages in a parotid lymph node 
from boar 2791. Some of the macrophages are 
undergoing coagulative necrosis and neutro-
phils are infiltrating the area. Hematoxylin 
and eosin stain, X 250. 
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(Figure 3). The majority of these giant cells were located 

near the trabeculae in the reticular substance. Usually 

there was pro liferation of reticuloendothelial cells in the 

same area. 

Occasionally there was a marked diffuse proliferation of 

the reticular tissue. In these areas only a few germinal 

centers remained, the lymphoid tissue being replaced by the 

proliferating reticuloendothelial tissue (Figure 4) . This 

reaction was most commonly observed in grossly enlarged lymph 

nodes which were regional t o severely affected seminal 

vesicles. In a few of these nodes there were also foci of 

caseous or liquefa ctive necrosis surrounded by macrophages 

and giant cells (~igure 5). 

Suppurative reactions occurred in some lymph nodes but 

estimation of the frequency of this change was complicated 

by the occurrence of hemopoietic centers in the same tis sue. 

Hemopoietic centers were · present in lymph nodes of both 

control and infected boar s. One group of five boars, which 

were progeny of sire 2083 and dam 2066, had these centers in 

30-50% of their lymph nodes. However, hemopoietic centers 

were never present in more than 25% of the lymph nodes from 

other boars. The hemopoietic centers were characterized by 

the presence of innnature neutrophils and eos inophils , stem 



Figure 3. Giant cells and reticuloendothelial hyper-
plasia in an internal iliac lymph node from 
boar 2632. Hematoxylin and eosin stain, 
x 450. 

Figure 4. Diffuse reticuloendothelia l hyperplas i a in 
the deep inguinal lymph node from boar 2794. 
Few lymphocytes are present surrounding the 
sparse ly distributed germinal centers. 
Hematoxylin and eosin stain, X 45. 



48 



49 

cells , megakaryocytes, and mature neutrophils and erythr o-

cytes in a definite focus . The presence of neutrophils in a 

lymph node was considered to be a suppurative reaction only 

when all neutrophils present were mature and when no o ther 

cellular const ituents indicative of a hemopoietic center were 

present in the area. A suppurative lymphadenitis was not 

found at any specific time in the pqstexposure period, but 

was more common in boar s killed at 2 t o 4 weeks . The dis -

tribution of most suppurative reactions within a node was 

diffuse with small focal accumulations ( Figure 6). 

Hyperplas ia of the lymphoid elements in nodes fr om 

inf ec ted boar s was occasionally obs erved. This was somewhat 

diff icult to assess because of the marked variation in the 

normal amount of lympha tic tissue in nodes from different 

locations in the body of swine. However, a few nodes con-

tained r a ther definite areas of l ymphoid hyperplasia. This 

was characterized by overflowing of l ymphocyte s into the 

sinuses , enlargement o f and increase in number of germinal 

centers , and increased mitotic figures within the germinal 

centers . 

Large numbers of diffusely distributed eosinophils were 

present in a ll lymphoid tissue s from both control and in-

fected boars. The cause or s i gnificance of this tissue 



Figure 5 . Necrotic focus in a parot id lymph node from 
boar 2632 . The caseous center is surrounded 
by macrophages and lymphoid cells with an 
outer zone of young fibrous connective 
tissue. Hematoxylin and eosin stain , X 125 . 

Figure 6. Suppurat i ve focus in a hepatic lymph node 
from boar 2633. The predominant cel l s in 
the area are neutrophils. Hematoxyli n and 
eosin stain , X 800 . 
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eosinophilia has not been determined . 

Occasionally more than one type of reaction was observed 

in a single lymph node. Histopathologic changes in lymph 

nodes occurred less often than isolation of Br. suis from the 

same groups of nodes . They were observed frequently in 

lymph nodes from boars killed at 2 to 6 weeks but were few 

in ones killed at 1 , 8, and 12 weeks. Although it was not 

possible to examine exac tly the same tissue with both bac-

teriologic and histologic techniques , the correlation between 

results of the two was 70%. 

More histopa thologic alterations in lymph nodes resulted 

from exposure to Br. suis type 1, strain 3b than did exposure 

to Br. suis, type 3, strain 617. Focal collections of macro-

phages or hyperplasia of reticuloendothelial tissues were 

observed in 35.0% and 24.6%, suppurative reactions in 5 . 8% 

and 4.0%, and lymphoid hyperplasia in 4 . 2% and 2.4% of the 

nodes examined. Qualitatively , the reactions caused by the 

two exposure s trains were similar. 

Microscopic lesions in the liver occurred almost en-

tirely in those boars killed at 2 and 3 weeks postexposure. 

Lesions were r are in boa r s killed at 4 and 6 weeks and were 

not observed in livers of o thers. The lesions were focal 

and located at or near the edge of lobules . Macrophages and 
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lymphocytes were consistently present in these foci (Figure 

7). Hyperemia was usually present, and occasionally there 

were also giant cells and neutrophils. Gaseous necrosis 

occurred in the center of many of t he larger foci and neutro-

phi ls had infiltrated the area (Figure 8 ) . Infiltration of 

portal triads and interlobular tissue by macrophages and 

lymphocytes was observed occasionally (Figure 9). Because of 

the abundance of connective tissue already present in the 

livers it was imposs ible t o determine whether the focal 

reactions had healed, leaving a scar . In general , the focal 

reactions were more numerous in liver sections from boars 

infected with Br. suis, type 1 , strain 3b than with Br. suis, 

t ype 3, strain 617. 

The most severe histopathologic alterations observed i n 

any tissue occurred in the seminal vesicles of boars 2633 , 

2632 , and 2794. The reaction was diffuse and was character-

ized by the presence of many lymphocytes, macrophages, 

plasma cells, some eosinophils and neutrophils, a few giant 

cells , and a marked increase of fibrous connective tissue in 

the interstitial tissue (Figure 10) . The tissue prolifera-

tion in the affected glands had compress ed and even obliter-

ated most of the ducts . In many areas the epithelium had 

undergone coagulative necrosis or had sloughed (Figure 11). 
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Figure 7. Inflamma tory focus near the periphery of a 
lobule in the liver of boar 2661 . Cellular 
components of the focus consists of lympho-
cytes, macrophages, and a giant cell. 
Hematoxylin and eosin stain, X 125. 

Figure 8. Necrotic focus in the liver from boar 2791 . 
The center of the lesion is composed of 
coagulative t o caseous necrotic cells with 
several neutrophils infiltrating the area. 
The outer zone consists primarily of 
macrophages and l ymphocytes. Hematoxylin 
and eosin stain, X 250 . 
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Figure 9. Lymphocytic infiltration of a portal triad 
in the liver of boar 2660. Hematoxylin and 
eosin stain, X 125. 

Figure 10. Chronic interstitial vesiculitis in the 
right seminal vesic le from boar 2794. 
Hematoxylin and eosin stain, X 45. 
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There were many small abscesses present and occasionally foci 

of caseous necrosis (Figure 12). The contents of the ducts 

that remained consisted primarily of cellular debris and 

neutrophils (Figure 13). The ducts of the seminal vesicles 

of boar 2632 also contained blood. 

Early histologic changes were present in both seminal 

vesicles of boar 2661 and in the left vesicle of boar 2794. 

These were multiple focal lymphocytic interstitial reactions. 

The foci consisted of collections of lymphocytes and macro-

phages and a few eosinophils located directly beneath the 

epithelium (Figure 14). In some foci the inflammatory cells 

seemed to be migrating through the epithelium into the lumen. 

Histopathologic changes in the prostate glands also con-

sisted of a multiple focal lymphocytic interstitial inf lamma-

tion (Figure 15). These changes in prostatic tissue were 

observed only in boars with advanced changes in the seminal 

vesicles. 

There was a multiple focal lymphocytic interstitial 

inflammation in the left bulbo-urethral gland of boar 2631 

(Figure 16). This is the only instance in which changes 

were observed in a bulbo-urethral gland. 

There was a focal lymphocytic interstitial epididymitis 

present in the head of the left epididymis of boar 2660 



Figure 11. Section of right seminal vesicle from boar 2794. 
The epithelial lining of ducts has sloughed 
and ducts are being replaced by the inflam-
ma tory tissue. Hematoxylin and eosin stain, 
x 125 . 

Figure 12. Abscess in a seminal vesicle from boar 2632. 
The zone surrounding the focus of neutro-
phi ls consists primarily of macrophages. 
Hematoxylin and eosin stain, X 125. 
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Figure 13 . Wall of a duct in a seminal vesicle from 
boar 2633. The lumen contains many 
neutrophils. There are numerous macro-
phages, neutrophils, and lymphoid cells 
beneath the epithelial lining of the 
duct. Hematoxylin and eosin stain, x 250. 

Figure 14. An early lesion in the left seminal vesicle 
from boar 2794. There is an interstitial 
focus of macrophages and lymphocytes beneath 
the epithelium and infiltrating through the 
epithelium. Hematoxylin and eosin stain, x 250. 
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Figure 15~ Focal interstitial lymphocytic reaction in 
the prostate gland from boar 2633. Hema-
toxylin and eosin stain, X 125 . 

Figure 16. Focal lymphocytic inflammation in the left 
bulbo-urethral gland from boar 2631. Hema-
toxylin and eosin stain , X 125. 
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(Figure 17). In the same section many epididymal tubules 

contained some unusual cells and spermatocytes along with 

the spermatozoa . The unidentified cells contained variable 

numbers and sizes of nuclei (Figure 18). The origin and 

significance of these cells were not determined. What 

appeared grossly to be an abscess in the head of the right 

epididymis of boar 2794 actually was a cyst. This structure 

was lined by swollen or necrotic epithelium (Figure 19). 

So~e of it had sloughed into the lumen which was filled 

with sperm and cellular debris . The thick fibrous wall of 

the cyst contained isolated epithelial cells which appeared 

1 ~ ·- to have been trapped by proliferating fibrous tissue . Sur-

rounding the wall of the cyst were foci of lymphocytes. 

Adjacent to this cyst was a group of tubules with hyper -

plastic epithelium arranged in a papillary formation (Figure 

20). There was an aberrant lymph node associated with the ll 
head of the left epididymis of boar 2792. Most of this 

node was composed of proliferating fibrous tissue. The 

germinal centers were inactive and there were few lympho-

cytes present in the node. The tubules of the adjacent 

epididymal tissue were aspermic. Brucella suis was isolated 

from the epididymis o f boar 2794, but not from the epididy-

mides of boar s 2660 and 2792. 

1 
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Figure 17. Focal lymphocytic interstitial reaction in 
the left epididymis from boar 2660. Hema-
toxylin and eosin stain, X 125. 

Figure 18 . Unidentified multinucleated cell in the 
lumen of a tubule in the left epididymis 
from boar 2660. Hematoxylin and eosin 
stain, X 800. 
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Figure 19. Wall of a cyst in the right epididymis from 
boar 2794 . The epithelium lining the cyst 
was necrotic and s loughing and there are 
isolated epithelial cells within the 
fibrous wall. Hematoxylin and eos in 
stain, X 350. 

Figure 20 . Info lding papillary formation of tubular 
epithelium in the right e p ididymis from 
boar 2794. Hematoxylin and eosin stain, 
x 150 . 
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A marked diffuse lymphocytic infiltration was present 

in the adventitia of each ductus deferens from boar 2633 

(Figure 21 ) . The sections were taken approximately 8-10 cm. 

from the urethral termination of the ductus deferens. 

Microscopic lesions and isolation of Br. suis from 

organs of the genital system correlated 94 . 6% of the time, 

with epididymides providing the greatest source of dis-

crepancy. Ob servation of lesions and isolation of the 

organism from the same epididymis coincided only in the case 

of boar 2794. There were few detectable qualitative dif-

ferences in lesions caused by the two biotypes of Br. suis. 

Lesions occurred more frequently in genital systems from 

boars infected with Br. suis, type 1, strain 3b. No histo-

pathologic alterations were observed in the testes of any 

boar. 

Granulomatous foci were observed in bones from four 

boars. A section of the tibia of boar 2793 contained two 

small foci, 3 mm . and 5 mm. in diameter. These were located 

adjacent to and separated by the distal epiphyseal cartilage 

(Figure 22). Each focus consisted of a caseous center, 

surrounded by a wide zone of macrophages, lymphoid cells and 

giant cells, and a thin outer zone of connective tissue 

(Figure 23). The intermediate zone also contained many small 



Figure 21. Diffuse lymphocytic infiltration of the 
adventitia of a ductus def erens from boar 
2633. The arrow points to the lumen of 
the ductus deferens. Hematoxylin and 
eos in stain, X 45. 

Figure 22. Necrotic foci in the distal epiphysis and 
metaphysis of a tibia from boar 2793. The 
two foci are separated by the epiphyseal 
cartilage. Hematoxylin and eosin stain, 
x 2. 
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hyperemic blood vessels. There were fragments of bone 

trapped in the center of the lesions. A similar 7-8 mm. 

focus was present in the distal metaphysis of a tibia of 

boar 2792. It had destroyed a portion of the epiphyseal 

cartilage and, although focal, was not encapsulated. A 

similar lesion about 1 mm. in diameter was observed adjacent 

t o an epiphyseal plate of a lumbar vertebra from boar 2842, 

killed at 12 weeks. Although it was partially encapsulated 

by a rather thick band of- connective tissue, it appeared to 

be still active. The .6th lumbar vertebra of boar 2630, 

killed at 12 weeks postexposure, contained a focus similar 

to others observed . It was approximately 2 mm. in diameter 

and located adjacent to the epiphyseal cartilage. It was 

composed of a l arge central caseous mass surrounded by a 

narrow zone of granulation tissue and a thick fibrous cap-

sule (Figure 24). This appeared to be a stationary or re-

gressing lesion. 

There were focal proliferative lesions in the lungs of 

boar 2792, killed at 3 weeks. The center of these foci con-

sisted primarily of macrophages, some undergoing coagulative 

necrosis. Surrounding this wa s a zone of lymphoid cells, 

young fibr oblasts, a few neutrophils, and a zone of hyperemia 

(Figure 25). 



Figure 23. Higher magnification of a necrotic f ocus 
shown in Figure 22 . The caseous mass at 
the upper left is surrounded by a zone 
of macrophages, lymphocytes, and giant 
cells. The dark circular structure at 
the lower right is a hyperemic blood 
vessel. Hematoxylin and eosin stain , 
x 200. 

Figure 24. Necrotic focus adjacent to an epiphyseal 
plate of the 6th lumba r vertebra from boar 
2630. The central zone is cas eous and the 
les ion is well encapsu lated. Hematoxylin 
and eosin stain , X 4. 
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Figure 25. Focal proliferative lesion in a lung from 
boar 2792. Hematoxylin and eosin stain, 
x 125. 
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Mild hi s topathol ogic changes were present in the kidneys 

of boars 2792 and 2631. Cloudy swelling was present in many 

cells of the tubular epithelium and there were albuminous 

spherules within many tubules and Bowman's capsules. 

There was a small inflammatory focus in the medulla of 

~n adrenal gland from boar 2661, killed at 2 weeks post-

exposure. This focus consis ted primarily of lymphocytes with 

many neutrophils present. 

Of all histopathologic alterations observed, 82% oc-

curred in tissues from boars killed at 2 t o 6 weeks post-

exposure . Nearly 60% of the organs in which histopathologic 

changes occurred were from boars infected with Br. suis, type 

1, strain 3b. No pathologic changes were observed in the 

following: digestive sys tem (except for liver), spleen, 

respiratory system (except o~e lung), heart, skeletal mus cle, 

eyes, and central nervous system. 
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DISCUSSION 

Boars in this experiment were sub jected t o a s ing le 

l arge exposure t o B!:. sui s by a natural route. This m.:ty have 

been unlike some natural infection s where multip le exposure 

t o l ow dos es may occur before infection is establ i shed . 

Under the condit ions of this experiment, it i s possible 

t o propose a s equence of events t aking place i n the patho-

genesis o f brucellos i s in boars . After exposure the or -

ganisms pass through the conjunctival e pithelium and pr oceed 

t o the regional lymph nodes via the lymph vessels. Organisms 

may also pass into the nasopharynx via the nasolacrimal duct 

a nd enter the nasopharyngea l mucosa. The organisms rema i n 

in the l ymph nodes of the head and multiply there . Approxi -

mately one week after exposure brucellae begin to appear 

in detectable numbers in the blood s tream and a re r ap i d l y 

disseminated throughou t the body. A sus tained bacteremic 

phas e per s ists f or a variable length of time. During t his 

time the organism i s extremely widespread in the body tis -

sues. It is also during thi s period tha t the greates t health 

hazar d for persons hand ling infected carcasses occurs . 

After the sus tained bac teremic phase passes , Br. suis 

canno t be isola t ed from most tissues . However, the or gan i sms 
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remain l oca lized in certain tissues, particularly lymph 

nodes , genital organs , and osseous tissues, for longer 

periods of time, probably within macrophages . 

The presence of organisms may initiate tissue damage of 

varying severity . Most of the focal tissue damage is soon 

repaired and the organisms can no longer be isolated . Many 

boars probably completely recover from the infection , but 

thos e with severe destruc tive changes in the genital system 

may remain infe c ted for life and s pread the disease . 

Brucella suis was not recovered from boars killed at 12 

weeks pos texposure . However, there were a few histopatho-

logic changes present in their tissues which suggested tha t 

they may ha ve been harboring some organisms . 

Clinical s i gns consisting pri marily of persistent fever, 

anorexia , weakness , depression, and weight loss occurred in a 

few of the inf ected boars . These s i gns could be correlated 

with l oca lized inflamma t ory processes in accessory genital 

glands , but not with the presen ce of detectable brucellemia. 

Brucella agglutinins were present in detectable amounts 

in fluid or exudate fr om seminal vesicles bearing s evere 

patho l ogic changes bu t were not detectable in fluid from 

vesicles with early changes , even though Br. sui s was i so-

lated from them. This sugges t s that the production of 
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agglutinins i n these organs was assoc i ated with t he pr esence 

of large numbers of inflammatory cells . The presence of 

agglutinins , associated with pathologic changes, i n t he 

genita l or gan s of bulls with brucellos i s has been described 

by Christens en (13). Semen plasma agglutination tests are 

often used t o diagnos e brucellos is in bulls . 

There ar e few specific bacterial i n fections whi ch have a 

sustained or r epeated bacteremic phas e without produc i ng 

hepatic lesions . Widely disseminated inflammatory foci in 

livers of boars Ln this experiment were observed primarily 

at 2- 3 weeks postexposur e . This coincided with the sustained 

bacteremic phase and the l ocation of the foci indicated that 

entry of the causative or ganism was by way of the hepatic 

artery . I n contras t, Braude and Anderson (8) s tated that 

hepatic granulomas persis t for 6- 12 mon t hs in infected guinea 

pigs . 

The lack of les i ons i n the spleen and the infr equent 

i solation of Br . suis from it during thi s ex~eriment i s con-

sistent with i nforma tion documented by Manthei (60 ) and 

Hutchings (40 ) . Brown , et al . (9) also failed t o observe 

lesions in spleens from experimentally infected swine . How-

ever, sp leni tis and isolation of Brucella fr om the s pleen are 

a lmos t cons tant features of brucellos i s in guinea pigs . 
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With the l imited number of bone sections taken in this 

study , the true incidence of osseous lesions in swine brucel-

losis probably was not determined . Many sma l l granulomatous 

foci probably occur at the metaphysis or epiphysis of bones 

where the blood supply is abundant . However , the limited 

evidence accumulated in this experiment indicates that such 

lesions remain focal and undergo a slow but progressive en-

capsulation and healing . It is probably rare that they 

develop into large grossly apparent foci or extend into 

periosseous tissues, bringing about gross deformities of 

bone. This opinion is supported by the data of Braude (7) 

and Feldman and Olson (23). It has been stated that Br. suis 

is far more osteotropic than other species of Brucella (54 ) . 

However, it must be pointed out that, when different Brucella 

species have been compared in guinea pigs, Br. suis has a 

tendency to produce more widespread destructive abscesses in 

all affected tissues (7). 

The predominant effect of Br. suis on lymph nodes from 

boars in this experiment was a focal proliferation of the 

reticuloendothelial cells. Neither suppurative lymphadenitis , 

as described by McNutt (56), lymphoid hyperplasia, as ob-

served by Payne (68), nor extensive scarring, as reported by 

Brown et al. (9), was the predominant characteristic of the 
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lymphadenopathy observed during this experiment . Suppurative 

reactions and lymphoid hyperplasia in lymph nodes occurred 

i n f requently and incons i s tently . However , all such reactions 

ob s erved were characteristic of acute foci of i nflammation. 

This would indicate tha t there may be a recurring acute 

lymphadeniti s in an occasional node throughout the course of 

the di s eas e . Diffuse reticuloendothelial hyperplasia was 

obs erved infrequently, and occurred only i n g r ossly enlarged 

lymph nodes. The lymph n odes s eem to be the only l ymphatic 

tissue involved. Lymph o id nodules lining the digestive 

tract a nd in other locations , although quite prominent in 

swine , showed n o definite c hanges . 

Not a ll Br . suis infected boar s wil l develop loca lized 

infection in the genital sys tem. In thos e that do the 

primary s ite of l ocaliza tion seems to be the s e mi nal vesicles . 

In thi s experiment the frequency of recovery of B£ . suis and 

intensity o f ti ssue changes were much greater in semina l 

ves icles than in o ther or gans of the genital system . I nf l am-

mator y foci in o ther organs of the geni t al sys tem may r esult 

from extension of infec tion fr om the s eminal vesicles . In 

thi s experiment a ll focal i mflammatory change s in prostatic 

tissue a n d duct us deferens , as we ll as isolat i on of Br . suis --
from bladder urine and serous fluid of the tun i ca vaginalis, 
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were accompanied by severe diffuse changes in seminal 

vesicles. 

The literature offers little for comparison of micro-

scopic alterations produced in accessory genital glands by 

different biotypes of Br . suis. Histopathologic changes due 

to Br. suis , type 2 have been described by Christiansen and 

Thomsen (14). Workers who conducted histopathologic studies 

on boars infected with Br. suis, type 1 apparently did not 

realize that accessory genital glands exist or were for some 

reason unable to examine them. No reported histopathologic 

studies have been conducted on any tissue of swine infected 

with Br. suis, type 3. 

There was a complete lack of evidence of infection in 

testicles from boars in this experiment. Possible explana-

tions are : (a) orchitis may be a feature of more chronic 

brucellosis and most of the boars were not retained long 

enough to develop orchitis, (b) some adverse environmental 

influence , not present in this experiment, predisposes to the 

development of orchiti~ (c) agent-host combinations of Br. 

suis strains more prone to cause orchitis and boars with 

greater tendency to develop orchitis were not present, or ( d ) 

orchitis i s not a common feature of brucellosis in boars . 

Standard veterinary pathology texts (70, 72) classify 
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inflammations in which reticuloendothelial and fibrous pro-

liferation is a principal feature as pro liferative or hyper -

plastic. Diseases producing this type of inflammation are 

of ten called infectious granulomas . According to Jacob (44) 

Brucellosis can lead to exudative and prolifera-
tive reactions. Granulomas, composed chiefly of 
reticulo - histiocytic elements, often occur in the 
course of the proliferative inflammation. In an 
anatomic classification, the Brucella infections 
belong to the infectious granulomas . 

Judging from the histopathologic observations made in this 

s tudy, Br. suis produces a subacute to chronic proliferative 

inflammation affecting primarily the reticuloendothelial 

system and genital system. The inflammation resembled the 

infectious granulomas or chronic systemic diseases. There 

was also a tendency to produce purulent reactions, bearing 

some resemblance to pyogenic infections. The lesions pro-

duced by Br. suis have limited specif i c ity. None are patho -

Compar ing the two strains used for exposure of the 

boars, Ji£. suis , type 1, strain 3b was more antigenic, pro-

duced more clinica l signs , and caused more pathologic altera-

tion s . However, the bac teriologic evidence indicated that 

the two s trains were about equal in virulence and persistence. 

~~. sui s , type 3, strain 617 was recovered more o ften from 
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the l ymphatic sys tem but showed less tendency t o l ocalize in 

the genital system . It i s interes t ing that practically the 

same rela tion s hips were observed in guinea pigs inoculated 

with the two strains. 

There i s a complete absence of published material des -

cribing his t opatho l ogic changes produced by Br. suis, type 3 

in boars, and a limited amount of information concerning the 

other aspects of the pathogenesis of the disease produced by 

this biotype. Although the his t opathol ogic evo lution of the 

di sease has not been fully investigated, there has been con-

s iderable re search done with biotypes 1 and 2. Comparing the 

results of this experiment with the results of other re-

searchers , it appears that there are no maj or differences 

in the pa thogenes is of swine brucellos i s caus ed by the three 

biotypes of Br. suis. However, there may be vast differences 

in the virulence of different strai ns o f each biotype . 
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SUMMARY 

Sixteen sexually ma ture boar s , 14 principals and 2 

controls, were utilized in an experiment designed t o gain 

more informa tion on the pathogenesis of swine brucellosis in 

the early postexposure period. The principals were exposed 

via the conjunctival r oute t o approximately 1.25 x 1010 

viable cells o f Bruce lla suis. Seven principals were exposed 

to a repres enta tive s train of Br. suis, t ype 1 and seven t o a 

repres entative strain of Br. suis, type 3. One boar from 

each group was killed at each of the f o llowing postexposure 

interva l s : 1, 2, 3, 4, 6, 8 , and 12 weeks . After exposure , 

c linica l s igns were obs erved and bacteriologic and serologi c 

examinations of periodic blood samples were con duc ted. After 

the boars were killed, careful post-mortem examinations were 

conducted. During necropsy, 54-58 d ifferent organs and 87 -

104 different tissue samp l es were subjected t o bacteriologic 

a nd hi s topa thologic examinati on, re spectively . All a natomic 

sys tems were represented in the bac teriologic and pathologic 

examinations . 

Severe clinical s igns occurred i n on l y a few boars and 

these signs were attributed t o patho l ogi c changes occurring 

in accessory genital glands. 
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Agglutinins appeared in detectable amounts in the serum 

of boars about one week postexposure, reached their maximum 

at two weeks, then gradually receded thereafter . The 

presence of agglutinins was also demonstrated in secretions 

or exudates from seminal vesicles bearing gross pathologic 

changes. 

Considerable variation in the persistence of brucellemia 

was observed, but all boars experienced a period of sustained 

brucellemia after exposure. 

At necropsy, 75% of the Br. suis isolations were made 

from lymph nodes, 15% from the urogenital system, and 10% 

from other tissues. 

Gross pathologic changes attributable to both types of 

Br . suis were primarily confined to seminal vesicles and 

their regional lymph nodes. Hi s topa thologic alterations were 

most frequently observed in lymph nodes, liver, accessory 

genital glands, and osseous tissues of infected boars . 

The period of maximum infection extended from 2 through 

6 weeks postexposure with 92% of the ]1:. suis isolations and 

82% of the his topathol ogi c alterations occurring in boars 

killed during that period. 

The disease produced by Br. suis in boars could be 

classified as a subacu te t o chronic, proliferative disease 
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affecting primarily the reticuloendothelial system and 

accessory genital glands and resembling other infectious 

granulomas. 

There was no qualitative difference in the character-

istics of the disease produced by the two different biotypes 

of Br. suis. 
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