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ABSTRACT 

Suspensions prepared from fecal samples of beagles were examined by- 

phase microscopy. High numbers of borrelia were consistently found in 

dogs with diarrheabut seldom in healthy dogs. Other types of spirochetes 

were randomly distributed in both healthy and diarrhetic dogs. Repeated 

samplings were necessary to establish the relationship of spirochetes to 

disease since single specimens were occasionally found to vary from the 

average in both groups. 
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INTESTINAL SPIROCHETES AND DISEASE IN DOGS 

by 

F.  F.   Pindak and W.  E.   Clapper 

INTRODUCTION 

The presence of various types of spirochetes in the lower digestive 

tract of dogs and other animals has been known since the last two decades 

of the nineteenth century. However, despite extensive investigation in the 

fifty years following their discovery, their relation to disease still remains 

tobe established. In recent years only occasional reports concerning these 

organisms have been published. Lack of satisfactory methods for isolation 

and growth of these spirochetes has made it impossible to adequately clas- 

sify them. It has also prevented the application of Koch's postulates and 

therefore only indirect evidence can be used to determine their ability to 

produce disease. 

Recently, we reported the presence of three basic types of spirochetes 

in fecal   specimens from  beagles which had no apparent signs of illness . 

This report is concerned with a similar study done with beagles suf- 

fering from diarrhea. 

MATERIAL AND METHODS 

1.      Animals Studied. 

All dogs included in this study were pure-bred, young adult male and 

female beagles. They were housed singly or in small groups in kennels 

with concrete floors. They were on a diet consisting of commerical dried 

food supplemented with raw meat and their drinking water was from the 

public utility system. The animals were under daily observation by a 

veterinarian. Occasionally, some of them were found to have diarrhea or 

loose stools with or without traces of fresh blood in the feces. The dura- 

tion of the condition varied from two days to a week and had a tendency to 

reappear at irregular intervals. No other clinical symptoms were pre- 

sent. These dogs made up the experimental group. The control dogs were 

made up of a group showing none of the symptoms described above. 



2.      Collection and Examination of Specimens. 

Rectal swabs were taken from diarrhetic dogs, and from the normal 

controls. The fecal material was immediately submerged in approximate- 

ly 2ml. of sterile saline. A suspension was made in this fluid and examined 

in wet preparations by phase microscopy under 400 X magnification. The 

spirochetes, all motile, were divided into three groups, namely bor relias, 

treponemes, and large rigid double-contour spiral organisms. Their de- 

tailed description was reported elsewhere . A minimum of 10 fields per 

specimen was examined. The numbers of each type of spirochete perfield 

were averaged as follows: none in 10 fields=0; not less than one per 10 

fields to one per field=+; 2-10 per field=2+; 11-50 per field=3+; more than 

50 per field =4+. 

RESULTS 

The first group examined consisted of 28 beagles with diarrhea and 

16 controls with no clinical symptoms. All were sampled once only and 

the results of the examinations of their feces are given in Tables 1 and 2. 

In the diarrhetic dogs, borrelias were present in all 28 [100%], tre- 

ponemes in 25 [89.3%], and the double-contour organisms in 27 [96.4%] . 

In the controls, borrelias were found in 8 [50.0%], treponemes and the 

double-contour organisms each in 15 [93.7%]. Itwas observed that some 

specimens consisted of only scanty amounts of fecal matter, but, upon sus- 

pension, were quite turbid and had a milky appearance. As a rule these 

contained borrelias in exceedingly high numbers, with only few other mi- 

croorganisms present, [Fig. 1 ].Occasionally, an intact fragment of mucus 

could be examined, [Fig. 2 1 which showed a large number of treponemes 

trapped in the dense material. 

Our previous experience suggested that correlation of the presence 

of spirochetes in the lower intestine to disease could be made only by com- 

paring relative numbers and not by the presence or absence of the organ- 

isms alone.    For this  purpose,  an arbitrary  division was made  between 



TABLE  1 

Incidence of Intestinal Spirochetes in Dogs with and without Diarrhea 

28 Dogs Sampled Once 

Spirochete 

Borrelia: 

4+ 

3+ 

2+ 

+ 

0 

Totals 

Treponeme: 

4+ 

3+ 

2+ 

+ 

0 

Totals 

Double - 
Contour: 

4+ 

3+ 

2+ 

+ 

0 

Totals 

28 diari •het ic dogs 16 normal dogs 

Number Percent Numb e r Percent 
of Dogs of    total of Dogs of    total 

10 35.7 1 6.2 

11 39.3 3 18.8 

5 17. 9 2 12.5 

2 7. 1 2 12.5 

0 0.0 8 50.0 

28 100.0 16 100.0 

0 0.0 0 

1 3.6 2 

16 57. 1 5 

8 28.6 8 

3 10. 7 1 

28 100.0 16 

0 0.0 0 

1 3.6 1 

16 57. 1 9 

10 35.7 5 

1 3.6 1 

28 100.0 16 

0.0 

12.5 

31.3 

50.0 

6. 2 

100.0 

0.0 

6.2 

56.3 

31.3 

6.2 

100.0 

4+=more than 50 spirochetes per field;    3+=l 1-50 spirochetes per field; 

2+=2-10 spirochetes per field;    + = 1 spirochete per  10 fields to  1 per field; 

0   =none in 10 fields. 



Spirochete 

Borrelia 

Treponeme 

Double - 
Contour 

TABLE 2 

Per Cent of Dogs with Intestinal Spirochetes 

Positive -  [any degree] 

Diarrh. Control 

100.0% 50.0% 

89.3% 93.7% 

96.4% 93.7% 

28 dogs with diarrhea 

16 controls - without diarrhea 

4+ and/or 3+ positive 

Diarrh. Control 

75.0% 

3.6% 

3.6% 

25.0% 

12.5% 

6.2% 
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Fig.   1.    Intestinal Spirochetes (mostly borrelias) in a fecal sample of a 

diarrhetic dog. 

-5- 



Fig.   2.    Intestinal Spirochetes (mostly treponemes) trapped in intestinal 

mucus of a diarrhetic dog. 



dogs with rectal specimens having more than 10 spirochetes per field [3+ 

and 4+] and those having them in lesser numbers [0-2+]. Table 2 shows 

that, indiarrhetic dogs, theborrelias were not only found more often than 

the other two types, but that they were present in high numbers in three 

times as many of the experimental dogs as in the controls. The validity 

of these findings was tested by repeated samplings of an additional 17diar- 

rhetic dogs . Four were examined eight times during 18 days , [ Table 3 ] and 

13, two to six times, [Table 4]. As Table 3 shows, in dog number 29, the 

borrelias were present in high numbers [3+ and 4+] in 7 examinations 

[87. 5% ] while both the treponemes and the double-contour organisms were 

found in high numbers only once [12.5%]. In dog numbers 30, 31, and 

32, high numbers of borrelias were found in 50%, 75% and 25% respect - 

ively, the treponemes in 0%, 37.5% and37.5%and the double-contour or - 

ganisms in 0% in all three dogs [Table 3]. The examinations of the re- 

maining 13 dogs [Table 4] showed borrelias to be present in high numbers 

in 54. 8%, treponemes in 9. 5%, and the double-contour spirochetes in 11. 9%. 

The corresponding readings on eight additional control dogs, representing 

50 examinations, were 12%for the borrelias, 2% for the treponemes and 

4% for the double-contour organisms. 

DISCUSSION 

Spirochetes in the lower intestine of man and animals were studied 

by many early microbiologists . Yet, even today, they are not satisfactor- 

ily classified, as evidenced by their absence in the 1957 edition of Bergey's 

Manual. Inability to grow these organisms in pure culture prevents the 

study of those properties that would make possible a meaningful classifi- 

cation by which various species might be identified. It also prevents the 

performance of experiments that might clearly indicate their ability to 

produce disease. Unsuccessful attempts to grow them have been reported 

by Lim , Jungherr , Reinhold and Wagner , Weber and Schmittdiel , 

Sherra and Pindak et al. . Recently, Hardy et al. , reported isolation 

in pure culture of spirochetes from thehuman oral cavity. Metabolic pro- 

ducts of other microorganisms found in the human mouth were necessary 

-7- 
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for  this  purpose.    Our  preliminary  experience   [unpublished]  indicates 

that,   at least  in the dog,  there is a morphological dissimilarity between 

the intestinal   spirochetes and those found in the mouth.    Only a thorough 

day-by-day study of the entire microbialpopulation of the lower intestine 

can reveal whether a similar dependency exists between these spirochetes 

of the dog and the remaining intestinal flora.   Their periodic incidence in 

high numbers followed by an almost complete absence seems to favor this 

possibility. 

8   9 Macfie described  intestinal  spirochetes in man,  monkeys,   dogs, 

rats, sheep, cattle, goats and pigs.   Hebelieved that they were associated 
3 with disease.   Jungherr   , related similar organisms to enteritis in dogs. 

Craige believed that certain types of spirochetes in the digestive tract 

were associated with dysentery in dogs. It is of interest that Reinhold and 

Wagner and Sherra believed borrelia-type spirochetes found in the low- 

er digestive tract to be capable of producing disease in man. 

Earlier we [Pindak, et al. ] reported that the mere presence of intest- 

inal spirochetes in dogs, whether a single type or a combination of all 

three, should not be interpreted as an indication of disease since 96% of 

our normal beagles carried at least one type. However, it was thought 

possible that, if present, in large numbers, they might produce diarrhea. 

For this reason the present study was directed to those dogs which had 

the spirochetes in high numbers [4+ and 3+]. The data for the normal 

dogs, were in agreement with those reported earlier. On the other hand, 

the incidence of the borrelias in high numbers in the diarrhetic dogs was 

three times greater than in the normals. This was not found to be true 

for either the treponemes or the double-contour spirochetes. Essentially 

the same results were obtained from repeated samplings of diarrhetic 

dogs. Therefore, it appears that borrelias which we frequently observed 

in fecal specimens are associated with diarrhea in dogs. Whether these 

organisms are the primary cause of this condition or whether their pre- 

sence in the lower intestine in high concentration is secondary to some 

other type of physiological change cannot be determined from the data at 

hand.    Other  than the  loose stools sometimes   accompanied by intestinal 

-10- 



bleeding,  there  were  no  obvious signs of illness in this   group of  dogs. 

It would seem important therefore, to determine the spirochetalpop- 

ulation of the lower intestine in any group of experimental dogs exhibiting 

these signs before attaching significance to them from other causes. Fur- 

thermore, studies of changes in microbial flora in irradiated dogs should 

include the spirochetal population of the digestive tract to have a complete 

picture of the physiological status of the animal. Finally, if these spiro- 

chetes can cause disease in dogs, their epidemological relationship to hu- 

mans should not be overlooked. 
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