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AS TCT

To anticipation of studying the infectivity and virulence
nf the vriuuai forms (yeast cells, microconidia and nacro-
conidia, and mycelial fragments) of Histoplsma copoulatum,
the effects of selected medium constituents and cultural con-
ditions on growth and viability of the various forms were
determined. Mycelia: cultures were fragmented by treatment
in a blendor to provide saill viablt units. Remacytomoter
counts of such mycelial fragmuents were conared with viable
cotmts as shown by plzting techniques. Although fragments-
tion increased the nuuber of viable units of mycelial cul-
tures grown in liquid media on the shaker at 27*C, the viable
units were only one to five per cent of the hemacytometer
counts. Inocula from one-week-old mycelial cultures pro-
vided a faster rate of growth in myceoial cultures in
various shaken liquid madia than did inocula from cultures
two to four weeks old. When inocula from surf.ce cultures
one, two, three, and four weeks old were used to produce
mycelial cultures in peptone yeast extract glucose (PIG)
indium outhe shaker at 270C it was found that (a) mximim
viable call yields occurred earlier with younger inocula,
(b) after two weeks el cultures gave the same maxima
viable cell yield, and (c) the culture that shnw'i the
earliest inxium cell yield also decreased in viability
sooner than other cultures.

The effect of chicken manure extract in liquid media on
conversion of yeast cells to mycelia and on viability of
mycelial cultures was studied.



Ilecatino of the widely arcepted belietf that nartiral intect ion of tWill .ae'd
animals with Riotolaamal Cap8,ilnttnn taken place via tile respiratorly IOllLC
with microcnnidin, it seemedl desirable to produice mwycelial. culttures cottin-
Ing large number of these apoets for experimenral purposes.

Miring a" Investigation of the Infectivity asnd respiratory virulence of
various mycelial elements of Ri. cnvaulatum, it was found that shaken lJ.1uld
cultuires had Inv 'viabilities. The viability of these wyallal elcmonte,
including macrocatidia, sicioconidta and hyphal fragments, was determined
by plate counts after the whole ctilture had been fragwented in water-cooled
blendor#. Ciltures fragmented for various periods of time tip to one hour
showed slight increaesa In hemcytoister counts up to approximately 20
minutes,) after -Aiidl Lime the counts remAined relatively stationary.
Viable counts of these fragmeanted cuiltures ade on blood agar gave very
low values-recoverie ranged from 0.5 to 2.0 per cent.

Larsh* found large differences -in viabilities of iturface cultures of
1L. gsaugtgl depeading on the age of surface-grown latoculum. 'In view of
these findings, studies were aonducted to determine the effect of age of
inocula on the viability of shaken liquid cultures. Mycelia grown on the
surface of tryptose agar served as, inoculum.

IL. sualolatulOs @train 3072p was incubated for six weeks at roou tea-
perature- on a tryptose agar slant in a bottle) and then maeintained at 30C,
At one-week intervals, one-fourth of the growth frou thin stored culture
was broken up by shatking with glass be and buffered saline on a Zahn
shaker for three hoors. These suspensions were then used to inoculate four
groups of six tryptese agar bottle slants

After incubatima of the four groups of bottle slants for one., two, three,
ai,.! four weeks reaetively, all cultures were harvested siiltaneously.
Growth from individeal groups weas pooled and broken up by blendor action
for 20 minautes; suspensiona thus prepared were adjusted to the sam concen.-
tration. based on hamacytowiter counts. Theme suspensions were used to
inoculate 100-Mtillil.iter liquid cultures containing 2.0 per cent Difco
peptone, 0.25 per cent Difto yeast extract, 0.5 per cent dextrose, 50 units
penicillin, and 50 sicrogralm streptomycin per milliliter at a pH of 7.2.
The inoculated cuittures had an initial count of 3.9 x 111 mycalial particles
per milliliter and vere incubated at 270C on a stinker operating at 62
cycles per minute.

* Arsh, JIW. "Natumrl and experi.3ntal epidemiology of higtOPlaAMOuia,"
Animals of the New York Academy of Sciences 89(l) 18-90, 1960.



At week iv Iint srval I nl r littinr out, i L i ilre rrinst,1 4,i1%, grtnin11 w;,!

I ia ~me. I ll ~ .$ 1 cnd'41r -Andi. at Iittwu ~i 'iiwt (u Coun11t was* 5111(1. Vjji'h I'esiliin-
Pro( hion W'r'e Mille fil RowleCy's olar~ eonii.ip inwix per ceiii uiheop bl1ooud and
4111 ~Nbotiratid dvxt ruse atgir. TheRe plal es wve inlcubated at 30'C for 4evesl
to nine dayr, beforne couinting. Viable recovery on Sabourmid agar wag iteRgI
gle (Figture 1). All culttures showed significnnt increases Im growth1 i
nne week of incubation, and by the end of two weeks of Incubation exhibited
aplixoximetely the same number of viable parttletn In spite of the fact that
the number of viable particles nt the time of inoculation ranged from lpas
than UP~ to 4.4 x lfper milliliter. In fact, an examination of the data
shows that the ratci of growth of the various irtocula was approximately th~e
esme. All cultures showed deveasisig nuimbers of vialv particles dtiring
the next two weke. The inoculum for these cultures was composed larguly
of hyphal fragments, with a few microconidia. A few uicroconidia and an
occasional socroconidium appeared in fragmented shake ctilturos after two
weeks of incubation, anid by the third and fourth weeks microconlulta corn-
prised an estimated oue-fifth of the growth.

In ounmry, this study indicates that the viability of mycelial inoculum
varies with age, and regardless of inoctilim size, the same meximum viability
is reached after two weeks of incubation In shaken liquid cultures.

Another topic of interest that stem from studies sade In Dr. Larsh' s
laboratory pertains to the affect of chicken manure extract on conversion
of the patanitic yeast cells to imycelial forms. The rationale for these
studies in based nn rho fact that the chicken, starln%, .itmd WLt droppings
in soil are frequently associated with epidemic sites of histoplassme
infection in mnz. The chicken manure extract emuployed in the following
study was prepared by centrifuging and autoclaving a 10 per cent suspension
of manure obtained from a chicken house on a farm.

A seed culture of HistopleMe cajjjul3tu, strain 18, yeast phase was

incubated in Calvin's liquid medium for three days at 35*C on a shaker

moving at 60 cycles per minute. This culture served as inoculum for SO-
millilicer cultures grown in peptone yeast extract glucose medium, with and
without 20 per cent chicken manure extract. After a hemcytometer count on
the seed culture was performed, the Inoculum, was adjusted so that each
flask received UP~ yeast cells per milliliter. In order to convert the
yeast calls to myceliua, the flasks were Incubated at 27*C on a shaker
operating at 62 cycles per minute. At intervals of 4, 8, and 15 days,
three cultures of each tueditim were pooled in blendors and fragmented for
20 minutes. After differential hemacjytometer counts of yeast cells and
mycelial particles were performed, 1a', 10P, and le' particles that included
yeast cells and synelial elements were spread on the surface of replicate
blood plates. Those were then incubated seven to nine dlays at 30% before.
count ing.



"1lIt' hte lui .vt mg'It'r t"l1eS)? ?4 4's,*) j i' d ti , iv .ii.l ii. r f,:tr)~5( i, .. . ,.,. . . .~ I I

IIti theI CoIrIt '- Jnti OIthL -dny Cu ILures. i l vi i -o u Ni . , .410 wv I k1 i:1 1i1 e,
n i 'C rtaoaI d I a We re se I in tie , -tin y c€% L. t i etu f I i t, # Ii I , ,I U Ii'i.1
extract-; oily invatire teriinnl u.crocnni.dia were seen Itt ilt ]-iI:ay ti-.
ture withotit the extrnct.

FIgure 2 compares hemacytometer counts of yeast cells and myrelial
particles with viable counts in peptone yeast extract glanvose med lim, with
and without chicken manure extract. In meditu without chicken Tnuuire
extract (shown as open points), the henscy -imeer contint C yeast cells and
tutal viable counts were similar; however, the hemcytimeter culnts of
mycelial partirles rerAined somewhot lower but apprnnehed lthe yenaIL auid
viable counts after 15 days of Incubation. In wdium containtng :2.n per
cent chicken manure extract (shoun an dark pointn), numbers of yeunt cells
increased during four days of Incubation and then renuined relatively
stationary. Number* of mycelial particles iacrea.ued, however, and after
15 days of incubation were probobly the only remining viable elements.
In media containing chicken mnure extracts after four days or incubation,
yeast inoculum apparently was inhibited and suibaoquenr yeast hasucytometor
counts probably represent dead yeast cells. The viable count in this
medium after eight days of incuba:Ion possibly reprequ,-ts fragments of
minute uycelial pellets originally derived from yeast ells converting to
mycelial growth. After 15 days of incubation in thi* imedium, the mycelial
pellets possibly attained sufficient size to pernit iti isch larger viable
count when frtgmented.

The moat important observation tn this study appears to be that in
mycella originating from yeast cells, microconidia and noture mecroconidia

were found only in medium containing chicken insure extract. These findings
indicate a differential inhibition of yeast cells anJ a favoring of mycelial
growth in the presence of the extract j in contrast to a preponderance of
yeast growth in cultures without chicken manure extract. 'the incorporation
of avian or bat mnure extrncts into growth medium way be desirable in
fu-ure attempts to induce heavy spore production in uycelial cultures.
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