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EDITORIALS 
Editorials are written by members of the Editorial Board, and occasionally 

by guest editorial writers at the invitation of the Editor, and opinions expressed 
are those of the w riters. 

Th e Ubiquity of Mycobacteria 1·2 

Of the multitude of classified microor­
ganisms, few are capable of producing such 
serious, protracted and potentially lethal 
disease in human beings and animals as 
certain organisms belonging to the genus 
Mycobacterium. The two most important 
and best known species are, of course, 
M. leprae and M. tu.berculosis, both of 
which are worldwide in their distribution 
and affect the lives of countless human 
beings. The numerous recognized myco­
bacteria include some species that have 
been identified but not yet classified. In 
addition , it seems a valid assumption that 
other species, as yet unrecognized, exist. 

The ubiquity of mycobacteria indicates 
that they have an extraordinary capacity 
to survive, even under most unfavorable 
environmental conditions. Consequently, it 
is not surprising that, by suitable labora­
tory methods, mycobacteria of various spe­
cies have been demonstrated in naturally 
acquired lesions from mammals, birds, rep­
tiles, fish , frogs , and fresh water snails. In 
addition, these microorganisms have been 
isolated from atmospheric air, soil , tap wa­
ter, milk, and the surface of human skin. 

For identification purposes, the most im­
portant feature of mycobacteria is their 

1 Received for publication Feb ruary 28, 1966. 
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alcohol-acid-fastness, which differentiates 
them from all other bacillary forms of bac­
teria. Once they are identified as myco­
bacteria , subsequent studies in vitro and 
in vivo may be necessary. Such studies 
should be adequate to establish the precise 
identity of the bacteria associated with, or 
responsible for, a patient's illness. If the 
preliminary findings suggest heretofore un­
identified mycobacteria, the scheme of the 
study should be broadened. 

A resume of the distinctive features of 
the microorganisms constituting the genus 
Mycobacterium reveals the existence of 
considerable diversity among respective 
species. For instance, some species require 
critical temperatures for growth in vitro, 
while others can grow and multiply in v itro 
throughout a fairly wide range of tem­
peratures. Others, including M. leprae and 
M. lepraemurium, have not yet been cul­
tivated in vitro. 

Morphologically, members of the genus 
grown in vitro are capable of marked varia­
tions, not only as individual bacilli , but 
also in colonial characteristics. Impressive 
and most important are the differences in 
the pathogenic potentials of the respective 
species for heterologous hosts, including 
man. 

Of particular significance in the per­
petuation of cer tain pathogenic species of 
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the genus Mycobacterium is their inherent 
capacity to infect heterologous, as well as 
homologous, hos ts. For example, domes­
ticated swine are susceptible to natural 
infection with each of the three types of 
the tubercle bacillus-human, bovine, and 
avian. In addition, swine may harbor other 
species of mycobacteria in various lym­
phoid ti ssues, including the tonsil s. Most 
stra ins of mycobacteria isolatcd from the 
tons ils of swine appear to be saprophytic, 
or at leas t nonvirulent for the usual labo­
ratory animals. The probable source of the 
nonvirulent mycobacteria is in gested soil 
from the animals' environment. 

The many saprophytes in this genus may, 
to the unwary, provide a factor of uncer­
tainty when the possibility of a mycobac­
terial infection must be considered. That 
certain mycobacteria have not been proved 
capable of demonstrable pathogenesis docs 
not necessarily preclude potential mischief 
from these organisms, if circumstances 
within the host are propitious. 

Several cases in man have been reported 
in which lipoid pneumonia, related to as­
piration of fat as a consequence of cardio­
spasm, favored the growth and pathogenic­
ity of species of mycobacteria that were 
not tubercle bacilli (3). It has also been 
shown by in vivo experimentation that so­
called saprophytic mycobacteria may be­
come capable of pathogenesis in the pres­
ence of fatty substances (4). 

Furthermore, the pathogenic potential of 
M. pamtuberculosis ( the etiologic agent of 
Ji;ihne's disease), was found to be markedly 
modified when the bacteria were suspend­
ed in paraffin oil (8). Infection was estab­
lished in animals of several different species 
that had resisted infection when the myco­
bacteria were introduced without the oil. 

It should be recognized that not all gran­
ulomatus lesions that resemble tuberculosis 
or leprosy are necessarily due to M. tuber­
culosis or M. leprae, even though myco­
bacteria may be demonsu'ated microscop­
ically in tissues, exudates, or body fluids. 
For example, in Australia and Afri ca, dur­
ing the past two decades, certain dermal 
lesions of man were observed that had 
some resemblance to leprosy. It was even­
tuaI1y established that the infections were 

due not to M. leprae, but to cllltlirable 
mycobacteria, now designated M. ulcerans. 

The importance of establishing correctly 
the true character of mycobacteri a asso­
ciated with clinical entities is fwther illus­
trated by certain tuberculosis-like granu­
lomatous pulmonary infections of man asso­
cia ted with several groups of unclassified 
mycobacteria. W hen carefull y investi gated , 
these organisms have many features that 
distinguish them from M. t llberculosis, M. 
bovis, and M. avium. 

Other examples of the ubiquity of myco­
bacteria are seen in several reports during 
the past few years of so-called "swimming 
pool" infections in Sweden and in the 
United States, including Hawaii . One of 
the most notable accounts concerned a total 
of 262 persons who developed a dermal in­
fection referred to as "sore elbow" (9) . All 
of those infected had frequented a large 
public swimming pool in westem Colorado. 
Biopsies confirmed the granulomatous char­
acter of the patients.' response to the infec­
tion, and mycobacteria were demonstrated. 
It is interesting in this instance that, 85 per 
cent of the persons with a history of der­
mal abrasions, sustained presumably while 
in the swimming pool, reacted positively 
to tuberculin. Conversely, of approximately 
1,300 other persons tested who frequented 
the pool and who did not have dermal le­
sions, only 4.3 per cent had positive reac­
tions to tuberculin. X-ray examination of 
the chests of all those with a history of 
"sore elbow" failed to disclose the pres­
ence of pulmonary tuberculosis. The micro­
organism isolated from the dermal lesions, 
and presumably responsible for the positive 
tuberculin reactions, was M. balnei. The 
same organism was also isolated from the 
water and silt of the swimming pool. 

Deserving of mention is a mycobacterial 
disease of cattle often referred to as "skin 
tuberculosis." (2) The infection, however, 
is not due to any one of the three species 
of the tubercle bacillus, consequently, 
is not tuberculosis. Alcohol-acid-fast bacil­
lary microorganisms occur in the debris of 
the morbid reaction, which is usually in 
the subcutaneous tissues. These mycobac­
teria have not yet been cultivated. Trans­
fer of the infection in vivo has been accom-
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plished rarely. Cattle infected with this 
mycobacterium usually become sensitized 
to tuberculin. This complicates the inter­
pretation of positive skin reactions follow­
ing the application of tuberculin in trader­
mally. This is another example of sensitiza­
tion to tuberculin by species of mycobac­
teria other than tubercle bacilli. 

Another example of the ubiquity of 
mycobacteria is a unique, infectious dis­
ease, found only in Indonesia and known 
as lepra bu balorum (G). The infection oc­
curs in the skin of the water buffalo, and 
is characterized by numerous, firm nodules 
in the dermis which have a marked ten­
dency to ulcerate. While intracellular, al­
cohol-acid-fast bacilli are usually abun­
dantly present in the cellular constituents 
of the granulomatous reaction , the bacilli 
have resisted artificial cultivation, and the 
disease has not been transmitted experi­
mentally. The infectious process has many 
resemblances to lepromatous leprosy of 
man. Fortunately, the disease is not pre­
valent, and there is no evidence that this 
infection of the water buffalo is transmis­
sible to human beings. One significant 
difference between the pathogenesis of lep­
rosy in man and that of lepra bubalorum is 
the failure of the mycobacteria in lepra 
bubalorum to invade and multiply in the 
peripheral nerves. 

Another member of the genus Mycobac­
terium that is infrequently identified as a 
pathogen is M. f01tuitum. When condi­
tions are propitious, this organism is ca­
pable of serious mammary gland infections 
of cattle that are sometimes fatal (]O). A 
few instances of serious infections of man 
have also been reported. 

During the past three years , two reports 
have appeared-one from New Zealand (]) 
and one from Australia (5 )-of the occur­
rence of spontaneous mycobacterial infec­
tion in cats. Preliminary studies indicate 
that the infecting microorganism has char­
acteristics of M. lepm emudum. 

Some of the diseases caused by species 
of the genus Mycobacterium have been 
known for many decades. Hansen saw and 
described M. lepm e in 1874, and Koch de­
scribed M. tuberculosis in 1882. From time 
to time, new entities have been reported. 

One such was the isolation, a few years 
ago, of a pathogenic mycobacterium from 
naturally infected fresh water snails (7). 
This was the first reported instance of 
mycobacterial infection in an invertebrate. 

The development of our knowledge con­
cerning the genus Mycobacterium suggests 
that pel:haps additional disease-producing 
species will eventually be observed. With 
this in mind, it is appropriate to suggest 
that any unusual granulomatous or ulcera­
tive les ions be carefully examined for the 
presence of mycobacteria . If preliminary 
procedures, such as properly stained smears, 
reveal acid-alcohol-resistant bacillary forms, 
additional laboratory studies should be 
made. 

The ubiquity of microorganisms of the 
genus Mycobacterium provides a possible 
complicating factor in interpreting the in­
tradermal tuberculin test. When human or 
animal subjects are injected intradennally 
with PPD prepared from M. tuberculosis, 
positive dermal reactions can be accepted, 
ordinarily, as indicating a previous sensiti­
zation to a specific antigen as a conse­
quence of infection with M. tuberculosis or 
M. bovis. However, there is evidence that 
reactions to tuberculin are not necessarily 
specific. As has been noted previously, per­
sons having proved infection with M. bal­
nei and given tuberculin intradermally, re­
ponded positively to the VolLner patch 
tuberculin test, even though evidence of 
infection by M. tuberculosis could not be 
established. 

This brief review presents a reiteration 
of information generally known to micro­
biologists. Ample evidence establishes the 
wide distribution of microorganisms be­
longing to the genus Mycobactedum. Many 
of the species are pathogenic for one to 
several different hosts, and a few are host­
specific. Some are only mildly virulent; 
others are capable of widespread dissemi­
nation within the body of the host, with a 
fatal termination. 

The foregoing suggests the importance 
of clinical sagacity and knowledgeable lab­
oratory assistance if a correct diagnosis of 
a mycobacterial infection is to be estab­
lished. In other words, one should keep in 
mind that granulomatous lesions contain-
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ing aci d-fast bacilli do not constitute prima 
facie evidence in support of a diagnosis 
of a specific mycobacteri al disease. In m any 
instances, additional bacterial studies, in­
cluding anima l inoculations, are imperative. 
Rational therapy for most mycobacterial 
infections in m an shou ld , when possible, 
be correla ted with p ertinent information 
obtained previously by results of experi­
mental studies in vivo. 

Many vo ids exist in our knowled ge of the 
diverse mi croorganisms that make up the 
genus Mycobacterium. Particularly reward­
ing should b e extensive and defInitive 
studies of the p athogenicity of certain sp e­
cies that are commonly considered non­
pathogenic. Such studies cou ld embrace 
many categories of small m ammals, prefer­
ab ly those that have not been utilized pre­
viously. As a suggestion , u se might b c 
made of the numerous species of mammals 
b e longing to the order Rodentia. 

Also worthy of exp editing would b e an 
intensive search for chemical compounds 
effective in vivo against infections caused 
b y the respective sp ecies of mycobacteria 
that presently respond slightly, or not at 
all, to available chemotherapeutic regi­
m en s. Even if only partially successful, 
such a project m ight reveal one or more 
substances that would surpass any of those 
currently used in mycobacteri al thera­
p eutics. 

WILLIAM H. F ELDMAN, D.V.M. 
Chief, Labomt01'y, Research in 

Pulmonary Diseases 
Dept. of Medicine and Surgery 
V eterans Administration 
Washington, D.C. 20420. 

REFERENCES 

1. BHOWN, LLOYD H. , MAY, CLINTON D. and 
WILLIAMS, STEPHEN H. A non tuberculous 
granuloma in ca ts. New Zealand Vet. J. 
10 (1962) 7-9. 

2. FRANCIS, J. Tuberculosis in animals and 
man·-a study in comparative pathology. 
London , Cassell, 1958, pp. 357. 

3. GIBSON, J. B. Infection of the lungs by 
saprophytic mycobacteria in achalasia of 
the cardia, with report of a fata l case 
showing lipoid pneumonia due to milk. 
J. Path. & Bact. 6S (1953) 239-251. 

4. LAPOHTE, R. Contribution a I'etude des 
bacillus paratuberculeux. I. Proprietes pa­
thogenes. II. Histo-cytologie des lesions 
paratuberculeuses. Ann. Inst . Pasteur (Pa­
ris) 6S (1940) 282-324 ; 415-434. 

5. LAWRENCE, W. E. and WICKHA1'vl , NANCY. 
Cat leprosy: Infection by a bacillus resem­
bling Mycobacterium lepraemurium. Aus­
tralian Vet. J. 39 (1963) 390-393. 

6. LOBEL, L. W. M. Lepra bubalorum. In­
ternat. J. Leprosy 4 (1936) 79-96. 

7. MICHELSON, E. H. An acid-fast pathogen 
of fresh-water snails. American J. Trop. 
Med. & Hyg. 10 (1961) 423-434. 

8. MOHLER, W. M. Johne's disease infection 
of laboratory animals with aid of paraffin 
oil. J. American Vet. Med. Assoc. 41 
(1939) 590-594. 

9. MOLLOHAN, D. S. and ROl'vIEH, MARY S. 
Public health significance of swimming pool 
granuloma. American J. Publ. Hlth . S 1 
( 1961) 883-891. 

10. PETERSON, K. T. Mycobactedum fortuitum 
as a cause of bovine mastitis: tuberculin 
sensitivity fo llowing experimental infec­
tions. J. American Mell. Assoc. 141 (1965) 
1600-1607. 

Conjectures on Inherited Susceptibility to 
Lepromatous Leprosl'2 

One of the unsolved riddles of leprosy, 
a disease of many riddles, is why some 
p eople get it and others do not. Leprosy 
workers with life-lon ~ exposures to the dis­
ease rarely succumb, whi le others with 
relatively minor exposure may becom e ill. 
Children of leprosy p atients appear p ar­
ti cularly su sceptible and many develop the 

1 Received for publication February 28, 1966. 
2 G uest ed itorial. 

disease even if removed from the house­
hold. Rarely, however, do a ll the children 
of leprous parents suffer the same fate . 

Striking differences in racial susceptibil­
ity have b een recorded (5) . Europeans are 
said to b e less susceptible than Asians or 
Africans. T his is due, according to some 
students of the problem, to the develop­
ment of resistance in Europeans as a con­
sequence of widespread exposure in the 


