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Numerous cases of spontaneous tuberculosis in cold
blooded animals have been r eported. F'r iedmann 1 isolated 
an acid- fast bacillus from two cases of spontaneou s infec
tion in salt-water turtles whi ch is pathogenic for cold-blooded 
animals and guine a pi gs , and can be gr own at 37.5°C. 
Aronson rep orted tuberc ulos is in a salt-water fish 2 and in 
snakes " : the organism isolated from the salt-water fishes 
is pathogenic for cold-hlooded animals and for mice. Kuster" 
isolated an acid-fast bacillus f rom the liver of frogs which 
is pathogenic for all cold-blooded animals and whose optimum 
temperature is 25°C. Rupprecht u al so studied another case 
of spontaneous tubercul osis in a frog. 

In one of the tanks of th e Philadelphia Aquarium, Dr. 
H enry 'Winsor found a dead f rog (Rana esoulenia ) which 
showed at necropsy numerous tubercles in th e internal 0 1'

gans. The spleen measured 25 X 18 mm , in size, and was 
studded with small subperitoneal, firm, gray-white tubercles ; 
many necrotic patches were noted in this organ. The liver 
was som ewha t larger than normal and studded with nurn er
ous, grayish-white, subpe ritoneal nodules measuring less 
than] to2 mm. in s ize. 'I'h ese were most abu ndant on th e 
ante r ior .sur faee of the OJ·gan. No gross tubercles were ob
selT ed in the kidneys. I n th e mediastinal r egion a grayish
white mass, 10 X 12 mm. in s ize was f ound, from which 
smears were wade which showed numerous acid and al cohol
f'ast , g-ranulal', long and thin bacilli , many being in clumps . 
III th e spleen and liver, short coccoid acid-fa st and al cohol
fa st ba cilli were demonstrated. 

HISTO I'.\'I'HOLOGY: 

I n secti ons made from th e lungs no tubercles wer e fo und, 
'I'he pI e ll ral lining was intact ; the blood vessel s of the 
parenchyma were moderately congested, and within the al
veol i " ·e re rather numerous, large, mononuclear cells of 

'*R f'C'I·h ' l'd for J,J ulJlicati on JunE> 9 , 19 37 . 
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histiocytic type; these were also present within some of the 
bronchi. In the liver several tubercles were in evidence, 
some of which were relatively small and young, and com
posed exclusively of large cells with pinkish cytoplasm, with 
poorly defined cell boundaries and large oval-shaped, rather 
vesicular nuclei; these cells were not frankly epithelioid in 
appearance. About the periphery was a narrow zone of 
flattened cells of connective tissue origin. 'I'he older tuber
cles were larger. 'I'he greater part of the central portion of 
these tubercles had undergone necrosis, and the constituent 
cells presented small contracterl pyknotic nuclei. At the very 
center there was a small amount of nuclear dust and highly 
acidophilic fibrinoid material. 'I'he periphery of these older 
tubercles was composed of a broad zone of flattened fibro
blasts between which was moderately abundant collagenous 
substance. Small numbers of small round cells of lymphoid 
type were present in hoth the central and peripheral portions 
of all the tubercles. 'I'he spleen demonstrated throughout 
the pulp numerous ureas of necrosis with formation of highly 
acidophilic fibrinoid material and much fragmentation of 
nuclei. An occasional ill-defined group of epithelioid cells 
was in evidence, but these groups presented no peripheral 
zone of fibrosis. A few of the blood "Vessels were thrombosed. 
Acid-fast bacilli could not be identified in the tubercles found 
in the liver, while in the spleen they occurred in large num
bel'S in the center of the foci of necrosis, often forming 
prominent, dense clumps. 'l'here were bacilli of two forms: 
rather long and beaded, and much shorter and more solidly 
stained. 

ISOLATION' AND BACTERIOLOGY OF THE ORGANISM: 

The liver and spleen of this frog found dead were treated 
with 3 per cent solution of sodium hydroxide for 30 minutes 
at 37°C. and the sediment was neutralized with a 6 per cent 
solution of hydrochloric acid. After centrifugation it was 
inoculated on different media, and some tunes were placed 
in the incubator at 37°C. and the others were left at room 
temperature (18° to 20° C.). Six days later a number of 
very small, fine, discrete white colonies were observed in the 
tubes of Petroff's media which were kept at 37°, while no 
growth was noticed in the tubes left at room temperature. 
Smears made from these colonies showed solid staining acid
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and alcohol-fast bacilli ~ in parallel arrangement. Twelve 
days after inoculation, growth occurred in all tubes, the most 
luxuriant being that on Petroff's media; next, the one on 
Lowenstein's; and, last, that on Dorset's. 

"When fir st isolated the colonies appeared small, discrete 
and white on both Petroff's and "Lowenstein 's media, tnrning 
yellowi sh after exposure to light. On sub culturing, th ey grew 
luxuriantly on Lowenstein 's or Petroffs media, either with 
01' without gl ycerin. On glycerinated broth or Santon's 
synthetic media the surface film was thicker than on liquid 
media without glycer in. On plain agar (IJH 7) the organism 
grows more slowly and not so luxuriantly as on glycerinated 
agar; on the latter, the small, opaque, round colonies ap
peared seven days after planting. On rabbits blood agar, 
colonies appeared in five days as rounded, opaque, and the 
margins irregular and ill-defined; no hemolysis or change 
in the blood was noted. When ino culated into plain broth 
or Sauton 's synthetic media th ere was observed a growth 
which settled at th e bottom of th e flask; later, a surface 
pellicle, which grew thicker as the culture aged, was observed, 
On subcultu res thefilm wa s thick and wr inkled. 

The organism appears as u slender, pl eomorphic bacillus 
vurying from a shor t coccoid form to longer forms. 'I'hese 
organisms arc slightly curved and usually packed side by 
side in parallel arrangement. 'I'he organism is non-motile 
and non-sporogenous : no involution forms have been noted. 
Numerous granular headed forms are somet imes seen. 

The organism is Gram-positive and is readily stained 
with carbolfuchsin, not being rlecolorized by 25 per cent " 
sulphuric acid 0 '1' 3 pel' cent hydrochloric acid after one hour's 
exposure; it is partlv decolorizod by 30 minutes' exposure to 
5 per cent nitric acid, hut completely decolorized if exposed 
one hour or longer. 

Growth in Dunham's peptone water was luxuriant but 
indol was not produced, On litmiiS milk, growth occurred 
without changing th e media. 'I'he organism grew on potato. 
Gelatin was not Iiquified. Hydrogen sulphide was formed 
on lead acetate ugur, No neid or gas was produced in 

." Th ro ug-h ti ll! k ind nes» hf Dr. EHlllond It , J.( JU~. t he nuthn r was giv en tho opportunIty 
(If . tu elyin l( th ls st r-ai n of cold -blo ode d ad el·f aot hacillus at the lI~nry Phipps Institute a.nd 
:.t the Sehoul oC Tropical Medicine in San Juan. P. R , 
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mannite, lactose, glucose, saccharose or maltose; while acid, 
hut no gas, was formed in arabinose and xylose. 

When glycerin broth with an initial pH 7.2"ms used, its 
reaction changed to pH 7.6 after five days, where it remained 
until the thirtieth day when it dropped to pH 7, and later 
to pH 6.7, gradually returning to pH 7. 'I'his glycerol curve 
is similar to that previously observed for M. iluunnoplieos 3. 

'I'he reaction 011 Sautons synthetic media with an initial 
pkl or (j D changed to pH 7.;j in 10 days, after the twentieth 
day suddenly dropped to pH 5.~), reaching pH 5.2 on the 
sixtieth day when the experiment was discontinued. 'I'he 
glycerol curve resembles more the human than the bovine 
type of tubercle bacillus (chart I). 

'I'he organi sm isolated from this frog grew more luxuri
antly at a temperature of 37°C. when first isolated, hut sub
cultures developed best at about 25° to 30° C. Under anae
robic conditions at room temperature (250° to 28° C.) no 
growth was observed. 

CHRO:l\WGBNICITY: 

Initial cultures grown in the dark developed no pigment, 
or a pale creamy color. However, when the cultures were 
exposed to light, thev were found to turn a pale yellow or 
orange color in twenty-four hours. 'I'he chromogenesis was 
not influenced by IULYing the cultures on atmospheres of dif
fercnt gases such as oxygen, hydrogen. or carhon dioxide, 
01' even a partial vacuum. 

This chromogenic substance did not diffuse throughout 
the medium; it is soluble in absolute ethyl alcohol and 
slightly soluble in ether, acetone, 95 IJer cent ethyl alcohol 
and synthol, the solubility being increased by heating the 
solvent to boiling point. It is insoluble in cold or boiling 
xylol, and in chloroform. The alcoholic solution, after evapo
ration, leaves an ' amorphous orange colored residue with 
the odor characteristic of tuberculin (0. T.) and old cultures 
of tubercle bacilli. 

PATHOGENICITY: 

Five frogs (B1tto murinlts) were inoculated with 0.5 
1IIl. of a suspension 0 f the 0 rganisru under study; three intra
peritoneally and two subcutan eously in the hind legs. One 
fro g died twenty-nne (lays after being injected, the others 
were killed at different periods after inoculation, They had 
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acid- fa st bacilli in all organs and in the bone marrow ; tu
bercl es wer e demonstrated in the lungs, spleen, liver and 
kidneys . Sect ions made f rom var ious organs showed the 
bacilli in th e typical clump arrangement. 

Several iguanas (Ameiba ex-ul) WNe inoculated intraperi
toneally with 0.2 ml. of a suspensio n of th e bacillus from 
cultu res obtained from the original frog: th ey were found 
dead from eight to sixteen days after inj ecti on. Tubercl es 
were seen in all organs and acid-fast ba cilli were demon
st ra ted in smears and sections. 

Lizards (AnoMs cristatellus) died usually six 0 1' seven 
days after receiving 0.2 ml. intraparitoneally of th e suspen
sion of the organism under study. Acid-fas t bacilli in g rea t 
numbers were seen in all organs . In the liver there were 
large aggregations of acid-fa st bacilli wi th ea rly focal epi
thelioid cell grouping. 

F'resh-water fishes (Fundulus fonticola) inoculated intra 
peritoneally survived from eight to thirty days ; all showed 
add-fast bacilli in their internal organs with th e same typical 
grouping observed in other inj ected animals. Sections iuad« 
from the organs demon strated sha r ply defined tubercl es. At 
one p oint in the section there was a sharply defined tub ercle 
occup yin g a portal space and consisting ma inly of cells with 
clea r nuclei and sparse cytoplasm, few lymph ocytes centrally 
placed and large cells with vesicular nuclei and abundant 
cytoplasm. 

.A. turtle injected intraperitonea llv with 0.05 ml. of u 
thir ty-day broth culture of th e frog's organ ism was found 
dead twenty days after ; tub ercles were obser ved in th e liv er , 
lungs and peritoneum . In the affected organs th e t ubercles 
were very numerous and consisted of small, not ver y sha rp ly 
outlined, accumulations of small medium-sized cells with 
rounded, somewhat vesicular nuclei and moderately abun
dant pin kish cytoplas m without an y definite cell boundaries. 
Occasional lymphoid cells occurred am ong th e epithelioi d 
ones, hut the re was no peripheral fibrosis and giant cells 
were never in evidence. In Home organs like the spleen, most 
of the tubercles were ,undergoing necrosi-s with t he forma
t ion of fibr inoid mater ia l and nuclea r dust. 

Nin e rabbits were inoculated : th ree subcutaneo usly, th ree 
int raperitoneally and three intravenously, each with one ml. 
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of a heav y suspeus ion prepared from th e initial culture . 
'I' he rabbits which were inocula ted subcutaneously developed 
an abscess at the site of the inject ion, which was found 
healed thirty days later. No lesions in the internal organs 
were noticed. The animals which received int raperitoneal 
inoculation showed some enlarged and case ous mesenteric 
nodes, and smea rs made from these glands demonstrated 
acid-fas t bacilli . Th e omentum was studded with large 
groups of epithelioid cells amongst which were numerous, 
large, giant cells of the Langhans variety. Between th e 
nodules in this organ, loose, edematous, fibrous tissue, mod
erately infiltrated with plasma cells and lymph ocytes, were 
noticed. Tn th e capsule of the liver there were smal l iso
lated and large confluent nodules and plaques composed of 
prominent, polygonal, epi thelioid cells, and at t imes a eent ral 
area of necrosis filled with p inkish staining debris an d 
nuclear dust. In some of th ese nodules th ere were numerous, 
verv large, giant cells of hoth th e Langhans an d fo re ign 
body type. Macroscopically, no pathologic lesions were visi
hle in the other organs . .A microscopic study of sect ions 
uiado from the lun gs, liver, spleen and kidneys demonstrated 
that th ey were essentially normal. 'I'he tubules of th e testes 
and epid idymis were normal, but in the fibr ous ti ssue sur 
round ing t he epididymis and in the tunica vaginalis there 
were la rge conglomerations of epithe lioid cells with occa
sional, fairly dense collections of lymphocyt es an d foc i of 
necros is. '[ 'J H~ three rabbits injected int ravenously, when 
killed thirty (lays late r, showed no lesions in the internal 
organs, hut th e test es exhibited nUllHH'oUS tubercl es and ab
seesses. 'I'h e scro tu m was covere d with nodules: acid-fast 
bacilli were present in smea 1'8 made from th e organs, and 
cult u res made OIl P etroff 's media developed colonies of an 
nrganism having th e same characteristics as the original 
j'l'(W ba cillu s, Sections made th rough the test es exhibited 
num erous, isola ted and conglome rated groups of epithelioid 
t ells necompanied h ~' _numerous lymphocytes that form ed 
dense focal collect ions. Rome of th ese foci presented a 
centra l ur ea of' cuse utio u uecrosis. 'I'he tubules in relation 
to those a reas have undergone degeneration and necro sis. 
Tn the opididvmis there wej·c t wo UI' th ree s imila r areas, but 
t hey were more numerous in the fatty ti ssues sur round ing 
the organ. 
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Guinea pig'S were inoculated with one ml. of a suspension 
of the frog's bacillus, corresponding" in density to number 
two ill UcFarlalHl's nephelomet er; some were injected intra
peritoneully and others, subeutan eouslv. All animals wh en 
injected into th e dennis with 0.1 lIII. of the filtrate of an 
eig-ht-week-old glycerol broth culture of the organism under 
study, or with 0.1. ml. of a 10 per cent solut ion of O. 'I', 
(human ) showed a positive skin reaction forty-eight hours 
nf'ter the in j ection. All guinea pigs were killed thirty days 
ufter ino culation. 'I'he thi ckened ome ntum was covered with 
pus and the lymph nodes conta ined acid-fast bacilli. No 
other evidence of infection wa s seen in the other internal 
organs. 'I'he histopathology of the lymph nodes revealed 
that th e lymphoid tissue han heen r eplaced hy a diffuse 
growth of epithelioid cell s which did not form distinct tu
hercles. 'I'here were numerous, multinucleated cells hut no 
typical giant cells and no frank caseation. 

Mice of different ages-14, 33, 4;'), 60 days and more than 
a year old-were inoculated intraperitoneallv with one ml. 
of a suspension of the frog's organism corresponding in 
density to number three in ?\fcFarland ':-; nephelometer. 'I'he 
same number 0(' control animals of the same litter and under 
analogous condit ions of feeding and housing were kept at 
the same time. Two or three weeks after being injected all 
th e inoculated animals of less than 60 days of age began to 
show on their tail s the f ormation of nodules filled with pus; 
ucid-Faat bacilli were demon strated in smears made from 
thi s pu s. Later th ese nodules appeared on the legs, and in 
a few animals on the ears , These nodules usually ruptured 
and developed into necrotic patches which gradually healed 
leaving n scar . None of the control animals showed signs 
of a simila r infection. One of th e sixty-day-old animals died 
26 (lays after inoculation and the others were killed from 30 
to 60 (lays after r eceiving the injection of the bacillary sus
pen sion . In all inoculated animals th e internal glands were 
involved more or less extensivelv. In most cases the iliac 
and inguinal g-lands were 2 or 3 mm. in diameter anrl filled 
with pus, showing twill-fast pleomorphic bacilli ranging from 
shor t hucilli to longer forms, suggesting chains or filaments. 
'I' he mesentet-ic lymph nod es and th e glnnd s of th e omentum 
were in numerous cases enlarged and caseous. Th ere were 
abscesses in th e testes of many of the male animals'. Of the 
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other internal organs the liver was the most frequently ill 
volved ; nodules were observed occasionally in it. 'I'he mi 
croscopic study or the sections made from the organs of 
some of the mi ce showed the following: In the liver there 
were small compact groups of mononuclear and polyruorpho
nuclear cells in th e sinus oids and portal spaces. 'I'hcre were 
also occasional g roups of ep ithelioid cells and tubercles ex
hibiting a definite zon e of . fibrosis about the periphery aIHI 
some fibrinoid material at the center. Minute nodules were 
sometimes seen in the pleura, composed of epithelioid cells. 
The male iuice that had the testes infected showed la r ge 
abscess es in the ep ididym is , which were limited by a narrow 
wall of fibrous ti ssu e, in side of which, at times, groups of 
large mononuclear or epithelioid cell s were observed . In the 
fallopian tuhe of a female mouse studied, th ere was n nodule 
showing advanced coag ula tion necrosis throughout a large 
part of the center, and an ill-defined zone of vncnolatcd Iarge 
mononuclear cells about the periphery; outermost was fibrou s 
tissue, The microscopic study of the tail of th e experimental 
mice showed in th e subcutaneous tissue aIHI hetwe en muscle 
bundles large foci of dense infil tration with cell s that had 
undergone necrosi s and fragmentation. Conglmuerute groups 
of epithelioid cell s were sometimes observed. Faint staining, 
rather long, headed, acid-fast filaments were som etimes seen 
in tho necrotic. foci of th e tail. Distinct acid-Past bacilli , 
slender, long and headed OJ.' else stouter and more solid were 
found more often in th e ep ithelioid cells in the tail. 

From th e organs of the infected mi ce acid-fast bacilli were 
isolated, exhibiting t he same cha ractoristles as th e original 
or ganism isolated from the frog. Cultures thus is olated were 
Iound to he capable of infecting frogs and mice . 

Three albino rats ino culated intraperitoncally with one 
ml. of the su spension made from th e frog's bacillus showed 
no gross lesions in the internal organs when killed six ty days 
later. 

Two pigeons were injected, one Tftt r aper itone a llv, and the 
other intravenously, each with one ml, of th e ba cterial sus
pensi on made Irom the organism isolated from the or igina l 
fr og, and were f'ounrl two months lat er to show no evidence 
of tuberculosis. Similarl y, two chi ckens were in jed cd with 
th e same negative l'(~SU1t8. Five weeks after inoculation, th e 
chickens were tested intradermally in the wattle with 0.1 ml . 
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of a. 10 per cent solution of O. '1'. and 0.1 ml, of the filtrate 
o f an eig ht-week-old broth cultu re of the organism under 
s tudy, and were fo und negative to O. ~I: . dilu ti ons, hut positive 
to t he filtrate of t he f rog 's bacillus. 

'L'um:UC UL IX .-\ ~ D ~rOX I:N PRODUCTION: 

'I'he cultures of t he bacill i isolated from the fr og were 
g ro wn for eight weeks on glycerol broth and on Sauton '8 

synthetic medi um. T he broth and the sy nthet ic medium 
with the cultures wer e heated fo r two hours in an Arnold 
ste r ilizer and t hen filte red through a Berk efeld candle . These 
two filtrates caused defin it e r edness and edema when 0.1 
IlII. was in j ected into th e dermis of tubercul ous guinea pigs. 
.A.. more severe reaction and in some cases even nec r osis , was 
observed when 0.1 ml, of these filtrates wa s injected intra
dermall y int o guinea. pi gs which fo ul' weeks previ ously had 
been inoculated with 1 iul. of a heavy suspension prepared 
with cult ures of the organism isolated from the original f rog 
(suspension cor r esponding to No. 5 in ~r c]<""'arland 's nephelo
ruet er}. 'I'he injecti on of 0.1 ml . of a Ifl-per-cent solution 
of O. 1'. into the dennis of th ese g'uinml pigs caused redness 
and edema. 

~rh e filtrates prepared from eight-week-old glycerol broth 
cultures of th e f rog's organism wa s used to det ermine if a 
soluble tox in wa s produced. Differen t am ounts of this fil
trate varying f rom 1 to 10 mIs. were in jected intraperi
tnneul lv into tuberculous guine a p igs. Death occur red in 
animal s that receiv ed more than 5 mls. of the filtrate. Nor 
mal guinea pigs whi ch r eceiv ed a s mu ch as 10 mls. r emained 
well. 

S Elt OL Om C H EACTIONS: 

Ant ise rum wa s obtained from rabbits that had been in 
jected repeatedly intravenously, intr aper itoneally and sub
cutaneo usly with the acid-fast bacilli isolated from the frog. 
Using thi s serum prepared from rabbi ts inocula ted bv dif
ferent ro utes, agglutina tio n tes ts were performed; it was 
Found th a t the cultu re originally obtained from the frog as 
well a s after it had been passed through mice wa s agglu
t ina tcd. A different s train of M. ranae was al so agglut inate d 
with th « :' l ~ l'l l ll l , hut not a strain of M. marinum , Aggllltina
Lion tests were conducted using a s antigun s uspens ions of 
th e or iginal frog 's bacillus and sera of tuberculous guinea 
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pigs, persons negative to O. '].1. and leprous patients, but all 
gave negative results. 

Drsoussrox : 
In th e Ioll owing chart the characte ris tics of the various 

cold-blooded acid-fast bacilli and those of th is organism 
isolated Irom a f'rosr are tabulated. A s can he observed, th e 
acid-fast bacillus under investigation is ess entia lly different 
fr om illyco. raua e (Kuster). 

The cultures of this organism arc moi st and glis tening, 
and have a creamy consistency on solid media; in liquid 
media th ey grow as a flocculent precipitate on th e bottom of 
th e container, but approximutely thirty days later begin to 
form a surface pellicl e which gradually becomes thicker and 
wrinkled. It produces a chromogenic substance soluble in 
absolute al cohol, hut insoluble in xylol and chloroform. Th e 
organism forms hydrogen sulphide, hut no indol, Acid, hut 
no gas is produced in arabinose and xylose. 

The cult ure s on broth produced tuberculin, which when 
injected into the dermi s of tuberculous guinea pi gs or guinea 
pigs previously inject ed with th e same organism, caused a 
po sitive skin rea ction. Guinea pigs ino culated with this ncid
fa st bacillus gave a positive sk in reaction when injec te d with 
0.1 ml. of a -l O-per -cent solution of O. T. The filtr a te of' 
cultures of this organism 'was less tox ic to tuberculous 
guinea pigs than dilutions of O. T . ; nevertheless, more than 
;) ml s, of an eight-week-old glycero l broth culture caused 
death to tuberculous guinea pigs when inj ect ed intraperi
toneully. Despite the fac t that tuberculous guinea pigs were 
killed with [) cc. of the filtrate, it should not be indicative 
or spec ific relationship and toxicity s ince it is well r ecognizor] 
that tuberculous guinea pigs are more sensitive to manv non
specifi c substances ann that death may he induced in tubereu
lou ~ animals with doses which are innocuous to normal 
animals. 

Antiserum prepared from rabbits that had been injected 
with cultu res or th e bacillus isolated from lIw frog- agglu 
tinated th e same organism and another strain of Myco. -t01I(/ e . 

hu t not Myco. IIIf1.1·iIllOU. 'I'he ori ginal frog- organism Wit:" 

not agglutinated hy serum of tuberculous guinea pigs 01' 

serum of leprous patients." 
• In a. future pu pr-r UI" immnn ololdrnl rf'R ,.t ions or thi,; h:l ~i1J 1IS lInflPT in YeRti i'"t inn 

w ill he fully ,li B. US. P.<! . 
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'I'h e bacillus when first isolated grew faster at 37°C., but 
after subculturing it multiplied better at 26°C. to 30°C. 

This strain of acid-fast bacillus is pathogenic for frogs, 
lizards, turtles, Puerto Rican i~uanas , fresh-water fishe s and 
mice; hut it is non-pathogeni c for pigeons, chickens or rats. 
Inject ed in large doses, it produces enlargement of th e 
omentum in guinea p igs, and the lymph no des of t he organ 
may be purulent. I n the rabbit, when in j ected in travenously, 
it causes tubercle and ab scess formation in the test es ; on 
intraperitoneal inocula ti on both omentum and testes might 
he involved. 

StnDIARY: 

Tubercles were found in vari ous organs of a frog f ound 
dead in an uquarium tank; acid-fust bacil li were seen within 
the tissues showing a marked te ndency to pack together 
in side the cells. 

An acid-fust, pleom orphic ba cillus was isola ted, whi ch 
gro ws best from 25°C. to 30°C. and whi ch exhibited the 
property of acquiring a yellow to ora nge pigment when 
exposed to light. "It is pathog-eni c for cold-blood ed animals 
and mice, but nut so for birds or rats. Under certain cond i
tions it may produce abscess ill t he testes and omentum of 
rabbits and in th e omentum or guine a pi gs. 

Cul tu res of a di fferent st rai n of iV/ICO. runa e were aggl u
tinated wi th an ti serum prepare d with the orga nism under 
study, but t he cult ural and biological ehurac ter ist ics were 
different. 
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