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112 H. Williams, li. I'opoola and S. K. Opioid ait a 

Mate r i a l s a n d m e t h o d s 

Media 

The solid media employed included Czapek-
Dox agar (CZA). glucose ammonium chloride 
agar (GAA), malt extract agar ( M A ) . 
Sabouraud dextrose agar (SDA). bean dextrose 
agar (BA), potato dextrose agar ( P A ) , rice 
dextrose agar (RA) and yam dextrose agar 
(YA). To prepare bean dextrose agar , 25 ml of 
distilled water was added to 20 g of bean seeds 
and boiled till well cooked. The cooked bean 
was filtered through muslin cloth. T h e filtrate 
was made up to 100 ml with distilled water . T o 
this. 0.1 g of D-glucose and 1.2 g agar were 
added (Ricker & Ricker, 1936). T h e same 
process was used to prepare the o ther local 
foodstuff-agar media. 

Liquid media were prepared as above but 
agar was not added, and all the media were 
sterilized by autoclaving at 1.0 kg/cm2 for 15 
min. 

Crowih studies 

Effect of temperature on growth. M a l t e x t r a c t 
b ro th was e m p l o y e d . O n e m i l l i l i t r e o f t h e s p o r e 
suspens ion of the f u n g u s w a s t r a n s f e r r e d t o 
250 ml E r l e n m e y e r flasks c o n t a i n i n g 5 0 m l o f 
the m e d i u m T h e i n o c u l a t e d flasks w e r e t h e n 
incuba ted at 1 5 . 2 0 . 2 5 , 3 0 , 3 5 . 4 0 a n d 4 5 ° C f o r 
10 d j y s . T h e c o n t e n t s of t h r e e f l a s k s f r o m e a c h 
t e m p e r a t u r e w e r e s e p a r a t e l y filtered b y s u c t i o n 
th rough previous ly d r i e d a n d w e i g h e d g l a s s 
p a p e r s and dr ied at 80° C f o r 15 h . T h e a v e r a g e 
of at least t h r ee resu l t s is u s u a l l y g i v e n i n t h e 
resul ts . 

Effect of different media on growth. T h e 
e f fec t of d i f f e r en t m e d i a o n l i n e a r g r o w t h o f t h e 
f u n g u s was ca r r i ed ou t u s i n g t h e m e d i a m e n -
t i o n e d a b o v e . T w o l ines i n t e r s e c t i n g w e r e 
d r a w n at t h e b o t t o m of e a c h P e t r i d i s h a n d t h e 
m e d i a c o n t a i n e d i n o c u l a t e d a t t h e p o i n t o f 
i n t e r sec t ion , wi th a 5 m m d i a m e t e r d i s c i n o c u -
lum t a k e n f r o m the a d v a n c i n g m a r g i n o f 3 - d a y -
o ld cu l tu re . T h e c u l t u r e s w e r e i n c u b a t e d a t 
30° C a n d the l inear g r o w t h of t h e f u n g u s w a s 
d e t e r m i n e d dai ly fo r 5 d a y s . T h e a v e r a g e o f 
t h r e e r ead ings w a s r e c o r d e d . 

Effect of glucose concentration. G l u c o s e 
a m m o n i u m c h l o r i d e b r o t h w a s u s e d a n d t h e 
c o n c e n t r a t i o n of t h e g l u c o s e c o n t e n t w a s v a r i e d 

to give 1. 2 and 3% glucose constituent. The 
flasks were inoculated with 1 ml of spore 
suspension and incubated at 30° C for 10 days 
before determining the dry weight as described 
earlier. 

Effects of fungicides on growth. Seven fungi-
cides were tested for their effect on growth of 
the fungus in culture. For each fungicide. 500 
and 1000 ppm concentration were prepared. 
One millilitre of each concentration was with-
drawn into each Petri dish and 9 ml of molten 
medium added. The agar medium and the 
fungicide suspension were mixed thoroughly to 
obtain the final concentration of 50 and 
100 ppm active ingredient of each fungicide. 
Each dish was inoculated at the centre with a 
5 mm agar disc of the fungus and treated as 
described for linear growth. 

Effects of some antibiotics on growth. The 
antibiotics employed were amphotericin B. 
sulfamycin. nalidixic acid and kanamycin. Four 
millilitres of heart infusion broth was added to 
each antibiotic stock solution to give 5 ml of 
antibiotic solution containing 200 jig or U/ml. 

The antibiotics were separately incorporated 
into growth medium contained in 250 ml Erlen-
meyer flasks and dry-weight determinations of 
the fungus were carried out after 10 days 
incubation at 30° C. 

Effect of ultraviolet light on growth. Freshly 
inoculated dishes were exposed to the u.v. light 
and withdrawn after 1. 2 and 5 h. All the 
exposed dishes, and a set of unexposed plates 
which served as controls, were then incubated 
at 30° C in the dark for 5 days and the average 
colony diameter growth measured. 

Spore suspensions of the fungus were also 
variously exposed to u.v. light to determine its 
effect of the germination of the spores. 
Germination was observed with a light micro-
scope at intervals for a period of 2 days. 

Results 

Growth studies 

T h e g r o w t h o f t h e f u n g u s i n m a l t - e x t r a c t b r o t h 
s h o w e d t h a t t h e f u n g u s g r e w o v e r a w i d e r a n g e 
o f t e m p e r a t u r e s ( 2 0 - 3 5 ° C . F i g . 1) . T h e f u n g u s 
d i d n o t g r o w a t 15 a n d 4 0 ° C . T h e b e s t g r o w t h 
o c c u r r e d a t 3 0 ° C . 

O n t h e e f f e c t o f d i f f e r e n t m e d i a o n g r o w t h o f 
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A possible new pa thogenic Aspergillus isolation and 
general mycological proper t ies of the fungus 

B O L A N L E W I L L I A M S , B O D U N P O P O O L A A N D S. K. O G U N D A N A * 
Department of Morbid Anatomy and Medical Microbiology. Faculty of Health Sciences, and *Department of 

Microbiology. Faculty of Science. University of Ifc. Ile-Jfe. Nigeria 

S u m m a r y 

A spccies of Aspe rg i l l u s was isolated f rom 
vomitus a n d sc rap ings of the t ongue of a pa t ien t 
with a fo rm of r e sp i ra to ry illness. T h e f u n g u s 
has since been ident i f ied as Aspergillus 
actt lent us, I i zuka . 

T h e f u n g u s g r e w o v e r a wide r ange of 
t e m p e r a t u r e s , the s p o r e s a p p e a r e d to be ther-
mophilic. M a n y local f o o d s t u f f s s u p p o r t e d the 
growth of the f u n g u s in c u l t u r e . Ultraviolet 
light inhibi ted myccl ia g r o w t h a n d sporu la t ion 
of A. aculeattts. 

T h e fungic ides b r e s t a n . ben l a t e , f u n d a z o l e 
and kocide 101 inhib i ted the g rowth of the 
fungus m o r e than dacon i l , d e m o s e n and 
d i thanc M-45. A m p h o t e r i c i n B a n d sulfadiazine 
complete ly a r r e s t ed the g r o w t h of the f u n g u s 
while su l faniycin . nalidixic acid a n d kanamycin 
had no de t ec t ab l e e f fec t s . 

Resume 

Une espece d 'Aspe rg i l lu s a e t c isolee du 
vomitus et des extrai ls de la l anguc d ' u n n ia lade 
qui souffra i t d ' u n e malad ie resp i ra to i re . O n a 
identifie le myce te par la sui te c o m m c Aspergil-
lus aculeattts. I izuka. 

Le mycete a pousse d a n s des t e m p e r a t u r e s 
\ a r i ees , les spores ava ien t l air the rmophi l i -
cs ues. Le mycete a pu pousse r sur b e a u c o u p de 
nourr i tures locales d a n s le l abora to i re . La 
lumiere ul t raviolet te a e m p e c h e la c ro i ssance et 
la sporulation de A. aculeattts. 

Les myceticidcs b re s t ane , ben l a t e , f undazo le 
el kocide 101 out e m p e c h e la croissance du 
mycete plus q u e dacon i le . d e m o s e n e el d i t h a n c 
M-45. Ampho te r i c ine B et su l fadiaz ine ont 
totalement cl imine la croissance du myce te 
tandis que su l famycine , I 'acide nal icidixique el 

kanamycine n 'ont manifesto aucun effe t visible. 

Introduct ion 

Aspergil lus species are highly ub iqui tous 
( E m m o n s , 1962) a n d are commonly found in 
spoiled food and open medica t ions a m o n g 
o t h e r env i ronments . Al though there are many 
species of the genus Aspergi l lus , only abou t 
eight species ( R i p p o n , 1974) have been consis-
tently involved in human infect ious diseases . 

A. aculeattts was first isolated f rom a pat ient 
suf fer ing f rom a disease whose s y m p t o m s a re 
very similar to d iphther ia . In m a n . d iph ther ia is 
usually found spread ing along the throa t up to 
the base of the tongue. T h e first indicat ion of 
the disease f rom which A. aculeattts has been 
isolated is marked with the saliva being bi t ter 
when swal lowed. This is a ccompan ied by a 
slight rise in t e m p e r a t u r e . A b o u t 3 - 5 days la te r , 
the sur face of the tongue , up to and as far down 
as the back of the tongue , b e c o m e s coa ted 
whi te . T h e coat ing later tu rns black. Anorex i a , 
especially for spicy foods , and po lyd ips ia fol-
lows. 

Several investigations have b e e n carr ied ou t 
dur ing the past decade (Wil l iams, unpubl i shed 
da t a ) to e lucidate the connect ion of any 
microorganism with the disease with no success. 
In 1976 however , Will iams ( the first au tho r ) 
isolated a fungal agent f rom the scrapings of the 
inner part of the tongue of a pat ient at the J o h n 
F. Kennedy Hospi ta l , in Monrov ia , L iber ia , 
West Afr ica . Th i s fungus has since been identi-
fied as A. aculeattts by the C o m m o n w e a l t h 
Mycological Insti tute in L o n d o n , U . K . T h e 
investigation r epor t ed he re is part of o u r 
observa t ions on the p roper t i e s of this likely 
pa thogen of man . 

I l l 
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114 //. Williams, I f . Popoola and S. A.'. (J^ttmlana 

Table I. The effcci of some Inngieides on growth of A. aculcmus growing 
on malt-extract agar 

Fungicide 

(ppm) 

Diameter of mycelium colony (mm) 
af ter the indicated periods of 

incubation (days) 

1 2 3 4 5 

Bcnlate 50 0 0 ( ) 0 0 
100 0 0 0 0 0 

Brestan 50 0 0 0 0 0 
100 0 0 0 0 0 

Daconil 50 8-5 10 10 10 11 
KM) 8 0 10 10 10 10 

Demosan 50 3 6 7 10 11 
1(H) 3 7 10 14 15 

Dithane-M45 50 13 23 36 48 60 
1(H) 12 23 35 48 61 

Fundazol 50 0 0 0 0 0 
KM) 0 0 0 0 0 

Kocide 101 50 0 0 0 0 0 
100 0 0 0 0 0 

Control 17 36 57 80 • 

' Indicates where the fungus has grown to fill the Petri dish 

light did no t p reven t g e r m i n a t i o n of s p o r e s . 

Discussion 

G r o w t h expe r imen t s show r a t h e r i n t e r e s t i n g 
obse rva t ions with regard to the abi l i ty of t h e 
fungus t o f lourish in local foods tu f f m a t e r i a l s . If 
conclusive ev idence is o b t a i n e d a b o u t t h e 
pa thogenic i ty of the f u n g u s to m a n . it is 
conce ivable tha t the o rgan i sm m a y infec t m a n 
th rough its con t amina t i on of f o o d s t u f f s l ike 
beans , y a m , rice and p o t a t o . F r o m t h e 
mycological point of v iew, it is e v i d e n t t ha t 
these f o o d s t u f f s can serve bas ic c o n s t i t u e n t s of 
media for the cul t ivat ion of the p a t h o g e n r a t h e r 
than the expens ive syn the t ic m e d i a . It is a l s o 
possible that o t h e r fungi spec ies m a y g r o w wel l 
in d i f fe ren t fo rms of med ia wi th t h e s e f o o d -
s tuffs serving as a base , or a n i m p o r t a n t 
c o m p o n e n t of the m e d i a . 

T h e disease which is closest t o t h e d i s e a s e 

c o m p l a i n e d a b o u t by t h e pa t i en t f r o m which the 
f u n g u s h a s b e e n i so la ted is s imilar t o the one 
ca l l ed ' O p a - a r o ' in s o m e pa r t s of O n d o Sta te of 
N i g e r i a . It is c o m m o n l y t r e a t e d with a concoc-
t ion p r e p a r e d by bo i l ing t h e bark of a t ree 
Bridclia ferrugena, wi th l ime a n d gypsum. 

In t h e p r e s e n t s t u d i e s , w e have shown that 
b e n l a t e , b r e s t a n , f u n d a z o l a n d koc ide 101 
e f f e c t i v e l y p r e v e n t e d t h e g r o w t h of the fungus 
in c u l t u r e at l ow . s a f e - f o r - h u m a n - c o n s u m p t i o n 
c o n c e n t r a t i o n s ( P r e i s e r et id., 1970). Al though 
t h e s e f u n g i c i d e s w o u l d no t be used direct ly on 
p a t i e n t s , s imi la r d r u g s cou ld be d e v e l o p e d to 
t r e a t t h e i n f ec t i on in m a n if the p a t h o g e n i c role 
of t h e f u n g u s in h u m a n d i sease is conf i rmed . 
A m p h o t e r i c i n B c o m p l e t e l y inhib i ted the 
g r o w t h of t h e f u n g u s . T h i s is not surprising 
s ince t h e use of this d r u g in the t r e a t m e n t of 
a spe rg i l l o s i s in m a n is well k n o w n (Laus te la . 
1969; C o l p & C o o k , 1975; M o h r , M i c k o w n & 
M u c h m o r e , 1971). T h i s s tudy , in add i t ion , 
s h o w s t ha t su l f ad i az ine a lso inhibits g rowth of 
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Isolation and properties of A. aculeatus 113 

Fig. I. Effect of temperature on the growth of A. 
aculeatus in malt extract. 

A. aculeatus shown in Fig. 2 , malt extract agar 
has the best l inear g rowth fol lowed by bean 
dextrose agar . Y a m dex t rose agar , rice dex t rose 
agar and p o t a t o dex t rose aga r suppo r t ed a good 
growth of the fungus and the re was virtually no 
difference in the ra te of growth on the th ree 
media. Growth was poores t on glucose a m m o -
nium chloride agar C z a p e k - D o x agar . 

The results of the e f fec t s of fungicides o n 
growth of A. aculeatus is shown in T a b l e 1. 
Al together seven fungicides were tes ted and 
four of them inh ib i t ed /p reven ted the growth of 
the organism at the concen t ra t ion of 50 p p m . 
These are ben la t e , b r e s t an . fundazo l and ko-
cide 101. D i thane M-45, daconi l , and d e m o s a n 
were effective even at 100 ppm concen t r a t ion . 

On the effect of ant ib iot ics a n d some chemic-
als on growth , it was obse rved tha t ampho te r i -
cin B and sulfadiazine comple te ly p reven ted the 
growth of the fungus . 

Treatment with u.v. light 

The result of the effect of u .v . light on g rowth 
of the fungus p resen ted in Fig. 4 shows that 
growth occurred in all t he pla tes inocula ted but 
there was progressive decrease in g rowth with 
increase in exposure t ime. Exposure to u.v. 

Doys of mcubotion 

Fig. 2. Effect of different media on the growth of A 
aculcatus at 30° C. 

Fig. 3. Effect of increasing glucose concentration at 
different temperatures on the growth of A. aculeatus. 
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Isolation tint! properties of A. aculcalus 

Fig. 4. Kinetic effcct of ultraviolet light on the growth 
of A. aculeaius. 

A. aculeaius. T h e s e may t h e r e f o r e be useful in 
the t r e a t m e n t of infec t ion resul t ing f r o m the 
fungus. 

In a pre l iminary e x p e r i m e n t (Wil l iams, un-
publ ished) , it a p p e a r e d its if the p r epa ra t i on 
from Bridelia ferrugena s h o w e d s o m e inhibi tory 
effect on the g rowth of t h e fungus . T h e poor 
growth or total inabili ty of t h e f u n g u s t o grow at 
lower (be low 15° C ) and h igher (40° C a n d 
above) t e m p e r a t u r e s is cons ide red significant 
and may be re levant in its role as a p a t h o g e n . A 
few o the r p a t h o g e n i c fungi have a similar 
characteristic (Chr i s t ensen , 1961; R e p p o n , 
1974; E m m o n s , Binford & Utz , 1974). 

Exposure to u .v. light a p p e a r e d only to slow 
down the ra te of mycelial g rowth but did not 
prevent ge rmina t ion . S o m e me tabo l i c p rocesses 
may have been t empora r i ly a f f ec t ed by the 

115 

t r ea tmen t and so a per iod of r e - ad ju s tmen t may 
have b e e n needed be fo re the f u n g u s could start 
growing. T h e max imum growth rate was not 
a t t a ined . 

T h e r e was no apprec iab le d i f fe rence in the 
rate or t ime of growth of the spores whe the r 
t rea ted with u.v. light or not . T h i s may indicate 
that the spores d o not become d o r m a n t at any 
s tage in their lives. Ultraviolet light t r ea tmen t 
of spores is o f ten used to b reak do rmancy of 
some fungal and o the r spores . T h e observa t ion 
on the effcct of u .v . light a p p e a r s to suppor t the 
con ten t ion that the fungus may be ha rdy or 
' res is tant ' to adverse t r ea tmen t s . 
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