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OCCURRENCE OF HISTOPLASMA CAPSULATUM AND OTHER
HUMAN PATHOGENIC MOLDS IN PANAMANIAN S0IL

LIEERC AJELLO

Comsnicable Dizense Jenter, Public Health Bersice, Atlenia, Ga.

A recent visit to the Republic of Panama provided the opportunity to colleet
soil specimens for myecologic study. The results of the examination of these
samples for the presence of Histoplasma capsulalvm and other human pathogenic
molds are presented in this report.

Ohver a two-week period, 100 soil samples were collected in several of the more
aecessible areas of the country. The majority of the specimens were guthered
deliberately in areas frequented by chickens, as soil studies carried out previously
in Williamson County, Tennessee, in collaboration with Zeidberg (1932, 1953)
had demonstrated that a significantly higher percentage of soils gathered from
chicken coops and chicken vards yielded H. capsulnfum than soils obtained from
other habitats, The approximate locations of the collecting sites are indicated on
the accompanying map (Fig. 1),

All the specimens were scooped directly from the uppermost layer of the soil
into 4 oz, collecting bottles, labeled, and flown to Georgia. Theres the soils were
examined for H. capsulaium by injecting the supernate from soll suspensions
intraperitoneally into mice and eulturing small portions of their livers and spleens,
and for Microsporum gypsewm by baiting plates of moistened soil with keratina-
eeous substrata, viz, pieces of sterilized hair, feathers and cow horn shavings, The
details of these procedures are outlined as follows:

A. H. copsulabm procedure!, (Stewart and Meyer, 1932; Emmons, 1949; Ajello

and Runyorn, 1953):

1. Approximately 10 ml. of a thoroughly mixed soil sample are suspended in
30 ml, of physiclogical saline,

2. The suspension is stirred vigorously and allowed to stand for at least one
hour.

3. Five ml. of the supernatant fluid are pipetted off and one ml. aliquots
injected intraperitoneally into each of 4 mice.

4. The mice are treated once daily for 5 days with 1,000 units of streptomycin
and 12,500 units of penicillin to prevent death by any pathogenic bacteria
that may he present in the soil.

5. After 8 weeks the mice are sacrificed and portions of their liver and spleen
inoculated into tubes of o neutral dexirose-peptone agar.

6. The isolation tubes are incubated at 25°C. and examined over a period of
i weeks for the presence of pathogenic molds.

B. M. gypsewm procedure (Vanbreuseghem, 1952; Ajelle, 1953):

1. Sterile petri dishes are half filled with soil.

LWith this method other pathogens such es Allescheria bopdil, Cocefdioides {ramifie and
Cruptococens neaformans can be recovered from soil
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TABLE 1

Localion and natire of soils yielding pafhogende fungt

Cade No, of
Posilive Soil Isalate
Samples

Z M_ gupseun

4 M. gypssuwm
11 M. gupsowm
11 . capaulatum
14 M. gupeeim
15 o M. gypeeum
18 M. gypsewm
18 M. geprenm
18 M. pupaewm
20 M gupsenm
a5 M. gypseum
26 M. gypsenm
27 M. gypsenm
29 M. gypseum
31 M, gypseuin
32 M. gypaeum
ar M. pypreum
45 M. pypeeun
44 M. gupseun
&0 M. pypsewm
al M. gupseumn
&2 M. gypsaunt
53 M. gypeeum
5 M. gypseum
a7 M. gupeewm
£l M. gypseum
i M. gypsewm
i) M. gupseum
72 M. gupscum
Ta M. gypsewm
Fi i M. oypseum
=2 M., gypseum
&3 AL hoydid
ED M. gypeeiom
EH M. gypeeum
84 M. pypseum
KL M. pypsetom
a7 M. gypseum

Matare af Collecting Sive

Laocality

| Under tres used as ehicken roost

Under wild plum tree used as

chicken roost

Under wild plum tres used az
chicken roost

Under wild plum tree used as
chiclken roost

Soil along lenee of chicken yard

Boil gathered in front of chicken pen |
- Chilibri

Beil from right side of chicken pen

Beil in rear of chicken house

Boil around chicken house

Boil in rear of chicken house

Zoil in rear of chicken housze

Zoil in rear of chicken houae

Bnil in rear of chicken house

Ingide chicken coop

Soil under guava tree used aa
chicken rooat

Soil under guave free used as
chicken roogt

Under a tree racst

Unider house

Boil in front of house

Toder house

Chicken yard

TUnder yueea tree

TUnder papaya tree

Tnder achiote hush

Dy soil under termite study house
Dry soil under termite study house

Chicken yard in palio of hotel

Soil around El Hancho de Coeon
Cola cock fighting arena

Hoil around Bl Rancho de Cocs
Cola cock fighting arena

Cock fighting pit

{Chicken house

Under nance tree used as chicken
ronsl

Under house

Under house

Under guava tree chicken roost

Chicken pen under house

Chicken pen under house

. Hoed between Cho-

rrera and Capira
La Campana

Lo Campans

L Campanns

| Chilibri

Chilibri

Chilibri

| Chilibri

Chilibri
Chilibri
Chilibr
Chililri
Clirieito
Cliricito

Ciricito
Cirieitn
Clirieito
Cirieito
Cirieito
Ciricito
Cirtetto
Cirivito
Ciricito

| Ciricite
Diry aoil under tormite study house |

Barro Colorado
Taland

Barro Colorada
Island

Barre Colorado
Talared

Sentiago

Foad between David
and La Coneepeion

Tioad between David
and Le Coneepelon

Road between David
and La Concepreion

Hanta Roas

Cuipo

Cuipo
Cuipo
Cu[pn
Cuipa
Caipo
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2, snffieicnt stevile distilled water 3= added vo moisten the soil thorowshly.

A, Bhort strands of antoelaved hair or picees of other keratineeeous materials
are placed upon the surface of the meist soil.

4. The baited dishes are menbated al room temperature and observed over
a period of B oweeks,

5. Those pieces of bait that become covered with myeclium are examined
microscopically and eultured on o mediom containing eyeloheximide,
penicillin and streptomyein. Thiz mediom permits the Jsolation of muany
human pathogenic fungt from sources heavily contaminated with bacteria
and suprophoctic molds (Georg, 19535 Ajello and Gets, 1953),

RESTUILTS
Tram the 100 soil samples, throngh use of the mouse technique, one iselate of

M ocapsudatim and ome of AL boyalld were obtained while 36 of the soils, when

Batted with koratin, vielded the dermarophote W gypeewa. In Table | the nature

of the colleeting sites and meographic loeation of the positive soily are prosented.
Cultnrally and morphologieally, the Panamanian isolate of f1 copsulatum

wins bosically similar to the human =olates mandained in the culiuree colleetion of
the Communieable Dhsease Center's myenlogy lahoratory mul to the seil isolates
that bave been recovercd Trom Williameon and Shelby Counties, Tennessee, The
appearance of the La Campana solale, in a sel of primary isolation tnbes inoeu-
lated with pleces of lver and spleen is scen in Figure 20 It produced tuberealate
spores i abundanee (Fig, 30 and was ceadily comverted 1o 1he yeast-phase by
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Fro I Alap of the Repubdic of Panaomg and the Canal Done indieating aoil eollecting aroas



Froas, @, ."LE'||:'|E"i|I'.'IIIl:'|‘: of i, corpsilind o RSN nf ];-'|'i ey jzolation Lubes iodeeulated
with picecs of liver (AL 150 and gpleen (O, 13 from mogae Mo, 1injected with | ml. of 501l
suspeEion (Speeimen Noo 1100

Fro. 3 Tabwereulate spores produeod by the Pamamamian isolate of 8 eopsefaton on
Sabagragel dextrose wmars (O Tgins] mmenilisation 4750

Froood, Yenst phase aof this dzelate ehinined by culoriog on Fraoneis' glocoze CyEL e
Bload agar (Lo aned an IT'.l'l|.l'|'|'|,|:-;5|’:-'|'|::~-5 mediven (B sl 3700

Fro & Aedian eptical wiew of o taberoulate spore ol 8 eapealaten tered from soil
specinzen Mk 11 with & membrane (ilier (Original magnifieation D800,

Free. . Borfuee view of same spore showing thick wall and tehereles (Ovginal magnilion-
Tion TR0

HIH
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Fre 7. View of gite in the villuge of Lo Campana, whers soil sample that cielded JF
enpanlafum wos colleeted.

subenlouring on tubes of Francis' glucose evstine agar (Campbell, 1945) and
Thompsons (19437 medium inenbated at 37°C, (Fig. 4.

With membrane filters, according 1o a procedure developed by Gocdon ad
Cupp (19533, 11 was possible to obzerve direetly the tubervulale spoves of #,
capsilatum thal were present. in soll specimoen e 1 (TFig=, 3, 6.

The dermonstration of these spores in soil recondivns the Tact, first established
by Bmmons (LY, that HL eapsulalum exists In nature = an setively growing
saprophyic sinee tuberenlate spoves are never produced fr sivg®. A view of the
site in the village of La Campana, where soil sample Noo 1T was eolleeted, is
prescnted i Fie, 7

The isolate of A, bowltd, 1 mold capable of causing myeetomas, was in s
perfeet stage produeing both azexual conidia borne on simple conidiophores nel
ageospores in cleistothecia, Spore siuspenstons breated with gostrie muein and
injected intraperitoneally into mice induced death within 1) days, a finding
which had been demonstrated previously with a large series of human and soil
isolates of Lhis fungns (Ajello, 19525 Ajello and Aothony, 1933},

Test vesults in the recovery of M. gypseam were ohiained with hair, Althongh
in sore instances the picces of feather revealed M. gupsewm before the other
baits, it tended to disuppear quickly from the soil plates as the result of the
keratinalvtic action of varions mieroorganismes. Cow horn shavings were invaded

2 The olaerealion by Haley (10520 of noeelinm and iubereulate spores of B copeelatioe
ir o erease indeed el with vosat-phase eells oy be accounted for on the basis of the inflnenee
of necrafie tissae on diphasic Tungi
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by bacteria in a relatively short time and thus they too did not prove to be as
salisfactory as hair for isolating M. gupseum.

All the iselates of M. gypsean sporulated heavily while growing on the baits in
the soil plates. Pure cultinres were obtained with lijile difficulty by using the
eyveloheximide medinm previously mentioned,

Subeulures of the Panamanian isolates of . capaalatuim, A boydii and three
of Lthe M. gypseums have heen deposited in the American Type Culture Collec-
tion, Washington, ). C, and in the Centraalburean voar Hehimmeleultnres,
Baarn, Netherlands,

DISCINSSI0N

An unomalous situation has long existed relative to the status of hiztoplasmngs
on the lsthmus of Punama, Despite the fact that the first three known cases of
that discase were discoversd there by Darling (LG, 1007, 108} within a period
of 8 months (Dec, 7, 1905 1o Aug. 6, 1961, only two other eases, one invelving g
dog (Tomlinson and Grocott, 19433, the other g child i Draheim el el 1051, have
been subseqguently encountered in that country.

That histoplasmosis is not a e disease in Panama has hieen privven recently
b shin-testing survevs carried oy by Tueker (19520 and de Pinzén (19527, Thelr
siurveys indieate that a benign and nol unesrmmon form of bustoplasmosis exisis
1 this region of the world. OF 1,000 individyals enlering the Gorgas Hospital in
Ancon, the Canal Zone, 39 per cent were found by Tucker to give positive skin
test reactions o histoplasmin; while sensitivity studies carvied out in the Chitun
Lake villages of Cuipo and Cirieito by de Pinzin revealed that 25 e Cenl were
realors.

Diespite this immunologic evidenee of the existenee of o prevalent it bonign
lorm of histoplusmosi= and records of 5 fatal cases of Lhat digsease, the etinlogic
agent, fI. capsulalum, up to the present instance, has never heen 1zolaled from
any source in Panama. The recovery of I, copsufaion from o soil ST
gathered in the village of La Campana, not only represents the first isolaie of thad
ergani=m ever ohiained in Panamea, bt also uneguivorcslly establishes this para-
site ax being indigenous 1o this aren, thus dispelling any doulis relative o Lhe
encdemicity of histoplasmosis in Panama,

The recovery of A bowedid from soil gathetred in the village of Cuipo confirms
he fact previously established by Emmons CH052) and Ajello {19523 Lhat this
moled exisis mnature s a saprophyte. 1is inferosting Lo note thal s el 1o in-
stanees of human infertion by A, bogdd have been reeorded i Panama. Un
doubredly this is o veflection of the hasically saprophytic nature of A oyt and
perhaps, to a lesser extent, the seneral lack of available medical myrenlogienl
diagnostic services in many purts of the Tsthms,

Drespite the demonsteated prevalence of 3. gipsewn in soil Throughout tle
Bepublic, few instances of infeetion by that parasite have boen ohserved jn
Panama. Shrager {1952] has noted the only two known Panamamian eases of Ting-
worm raused by this interesting organism. These were Toune armeeg severnl
hunadrved eases of ringworm examined wt the Goreas Hixspital.
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The percentage of recoveries of M. gypeewm from Panamanian soils (36 %) is
in close agreement with that obtained from scils of Tennessee (35.1%) and
Georgla (26.2%) (Ajello, 19530, A small number of specimens gathered in the
Provinece of Ontario, Canada® and W. Virginia® were found to be positive for M.
gypseum, 16.6 per cent and 12.5 per cent, respectively. All these findings suggest
that this dermatophyte is remarkably abundant and widespread in soil.

The Panamanian findings are in no sense unique, since soils gathered in many
areas of the United States and Canada by several investigators have vielded a
remarkable variety of human pathogenie fungi (Stewart and Mever, 1922; Em-
mons, 1949, 1951). It is to be expected that when similar studies are earried out
glzewhere in the world o similar pattern will unfold.
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SUMMARY

Boil studies carried out with specimens collected on the Isthmus of Panama
vielded isolates of Histoplosma capsulotum, Allescherin boydii and Microsporum
gyupeeum, Thiz constitutes the first record of the oecurrence of these three human
pathogenic molds in the soil of tropical America. The techniques used in the
recovery of these fungi are outlined, and the implication of the findings are dis-
cussed,
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