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SmRANSKY and FRIEDMAN ( 1 959) reported a marked infectivity of inhaled spores of 
A. f/.avus in the cortisone treated mice. No such study has been carried out with other 
species of Aspergil lus . The present paper deals with a comparative study of the lesion 
produced by Aspergillus fumigatt4S, A .  flavus and A. niger i n  lungs of the cortisone and 
antibiotic treated mice. 

Material and methods 
Three batches of mice were exposcd individually to the spores of A. fumigatus, A. flavus and 

A.  niger. Each bacch consisced of  ehe four groups as follows :  
I )  the uncreaced group 

II) the cortisone treated group 
III)  thc amibiotic c rcated group 
IV) ehe group creaced wich corcisone and amibiocics. 

Each of these groups consisted of  twelve mice out of  which e ight  were exposed to the respectivc 
sporcs and four served as unexposed controls. 

Table 1: The mortality, culture and histopathological findings in the cortisone & 
antibiotic treated mice exposed to the viable spores of A. fumigatus 

Group of mice 

Untreated: 

Exposed 
Unexposed 

Antibiotic treated: 

Exposed 
Unexposed 

Cortisone treated: 

Exposed 
Unexposcd 

Cortisone & anti
biotic treated: 

Exposed 
Unexposed 

No. 
of 

m1ce 

8 
4 

8 
4 

8 
4 

8 
4 

1 MortaliryJPosici� 
in Ist week Culcure 

1 No. % 1 No. % 

Histopathological findings 
Presence 

of  hyphae 

No. % 

_ I 1 2 .;, 3 37.5 

Tissue reaccion 
Extensive 1 Moderate 1 Mild/ 

Absent 
No. % No % j No. % 

-1 �:1--3 37.5 2 25 3 37.5 
0 0 0 0 0 0 0 0 0 0 

0 0 
0 0 

2 25 2 25  2 25  3 37 .5 3 3 7 .5 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

8 1 00 8 100 8 1 00 0 0 
0 0  0 0  0 0  0 0  

8 100 8 1 00 8 1 00 0 0 
0 0  0 0  0 0  0 0  

0 0 
0 0 

0 0 
0 0 

8 1 00 
0 0 

8 1 00 
0 0 
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Table II: The mortality, culture and histopathological findings in the cortisone & 
antibiotic treated mice exposed to the viable spores of A. flavus 

Group of mice No. Mortality Positive Histopathological findings 
of in Ist week Culturc Tissue reaction Presence 

m1ce Extensive 1 Moderate 1 Mild/ of hvphae 
Absent 

No. % No. % No. % No. % No. % No. % 

Untreated: 1 Exposed 8 0 0 2 25 1 1 2 .5 3 37.5 4 so 0 0 

Unexposed 4 0 0 0 0 0 0 0 0 0 0 0 0 

Antibiotic treated: 

Exposed 8 0 0 3 37.5 2 25 2 25 4 50 0 0 

Unexposed 4 0 0 0 0 0 0 0 0 0 0 0 0 

Cortisone treated: 

Exposed 8 8 1 00 8 1 00 8 1 00 0 0 0 0 8 1 00 

Unexposed 4 0 0 0 0 0 0 0 0 0 0 0 0 

Cortisone & anti-
biotic treated: 

Exposed 8 8 1 00 8 1 00 8 1 00 0 0 0 0 8 1 00 

Unexposed 4 1 0 0 0 0 0 0 0 0 0 0 0 0 

--

Table III: The mortality, culture and histopathological findings in the cortisone & 
antibiotic treated mice exposed to the viable spores of A. niger 

Group of mice No. Mortali ty Positive 
of in  Ist week Culturc 

m 1cc 

No. % No. % 

Untreated: 

Exposed 8 0 0 2 25 

Unexposed 4 0 0 0 0 

A ntibiotic treated: 

Exposed 8 0 0 2 25 

Unexposed 4 0 0 0 0 

Cortisone treated: 

Exposed 8 3 37.5 4 so 

Unexposed 4 0 0 0 0 

Cortisone & anti-
biotic treated: 

Exposed 8 4 50 5 62.5 

Unexposed 4 0 0 0 0 

Histopathological findings 
Tissue reaction 

Extensive 1 Moderate 1 Mild/ 
Absent 

No. % No. % No. % 

1 2 .5 2 

0 0 0 

2 25 3 

0 0 0 

5 62.5 

0 0 0 

5 62.5 2 

0 0 0 

25 

0 

37.5 

0 

1 2 .5 

0 

25 

0 

-- -

5 62.5 

0 0 

3 37.5 

0 0 

2 25 

0 0 

1 2.5 

0 0 

Presencc 
of hyphac 

No. % 

0 0 

0 0 

0 0 

0 0 

4 50 

0 0 

5 62.5 

0 0 
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Cortisone ( 2 . 5  mg) was  injecred subcutaneously two days bcfore the  exposure, on the  day  thereof 
and then at two days intervals til l thc animal died or for fourteen days. Tetracycline hydro
chloride was addcd to warer (5 mg per 1 00 ml) which these mice drank throughout the course o f  
the experiment. Exposurc t o  the spores a n d  further study o f  thc animals was clone according to 
methods described in  our previous papcr (Bhatia and Mohaparra 1 969). 

Results and observations 

The unexposed controls in all the groups survived and lungs from these animals were 
culture negative and showed normal histology. The untreated and the antibiotic treated 
groups exposed to the spores of A. fumigatus, A .  flavus and A. niger showed a low rate 
of morta!ity (Table I, II and III) which had no relation to culture or histopathology 
findings. The tissue sections from lungs of these mice showed a varying degree of tissue 
reaction but no fungal hyphae could be demonstrated. The macrophage response around 
the bronchi was seen in l ungs of the mice died or ki l led on fourth day of the exposure 
and complete clearance of the lungs was noticed in the animals which died or were kil led 
after seventh day of the exposure. The posit ive culture was obtained from lungs of those 
mice which died or were kil led within first three days of the exposure. 

The cortisone treated rnice exposed to A. fumigatus and A. flavus showed 1 00 per cent 
mortality in first week of the exposure (Table I and II). Lungs from these animals were 
culture positive and showed extensive tissue damage and proliferating hyphae in the 
sections (Figure I and II). The findings were statistical ly significant with a probability 

Fig. I : Secrion of lungs from rhe corrisone rreared mice exposed to spores 
of A.  fumigatus showing fungal hyphae penerrating rhrough bronchus and 

invading the alveolar tissue. H .  & E. X 1 00 

value ranging from 0.00 1 4  to 0.026. The mortality and culture find ings in the cortisone 
treated groups exposed to spores of A.  niger (Table III) showed only a statistically  
insignificant difference from those in the untreated groups. The histological findings in  
these groups were, however, statistically sign ificant with a probability value of 0.025.  
The tissue reaction and fungal in vasion was rnost marked in the mice exposed to 
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Fig.  I I :  Section of lungs from the cornsonc trcatcd mice cxposcd to spores 
of A. fumigatus showing extensive hacmorhagic bronchopncumon ia with 

characteristic branched and septatc hyphae in the al vcolar t i ssue. 
H. & E. X 450 

Fig .  I I I :  Section o f  lungs from the cortisone treated mice exposcd to spores 
of A .  fiavus showing  extensive haemorhagic bronchopneumonia and branched 

and scptatc hyphac. H. & E.  X 450 

A .  fumigat?ts (Fig. II), comparatively less marked in  those exposed to A. fiavus (Fig. III) 
and least rnarked in those exposed to A. niger (Fig. IV and V). Findings in the cortisone 
treated group and those in the group treated with both cortisone and antibiotics showed 
no significant difference. 
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Fig. IV :  Section o f  lungs from thc conisone treated mice cxposed to sporcs 
of A. niger showing bronchopncumonic changes. H. & E. X 35  

Fig. V :  Section of lungs from thc  cortisone trcated m i cc  cxposed tO  sporcs 
of A. niger showing bronchopneumonic changes and small fragmcnts of 

hyphae. H. & E. X 400 

Diskussion 

1 09 

Present study shows that cortisone rather than antibiotics is chiefly responsible for 
enhanced susceptibil ity of the host to the experimental infection with Aspergillus species. 
SIDRANSKY and FRIEDMAN (loc. cit.) also reported inconsistant results of antibiotic admi-
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n i stration on the experimental i n fection with A. fiavus in the mice. ZIMMERMAN ( 1 950) 
cautiously implicated penici l l in  therapy as a possible etiologic agent in Aspergillus 
endocarditis in two patients, but one of his cases was suffering from Rheumatic fever 
and the other had an amputation. KLIGMAN ( 1 952 )  also reported Aspergillus fruiting 
bodies in the bowel mucosa of two patients who came to autopsy and had received 
succiny l  sulphathiazole and Streptomycin by mouth for lang period but the cases had 
a primary disease of unknown n ature causing severe bowel i nvolvement. Obviously, 
aspergillosis could be superimposed on primary disease present in these cases. 

Severity of the lesion produced in lungs in the present study was comparable to that 
i n  the study by SrnRANSKY and FRIEDMAN (loc. cit .) although number of the viable spores 
retained by mice in the present series was only 90,000 per left Jung as compared to 
360,000 per left lung in the other series. Thus it appears that number of spores do not 
affect severity and progress of the lesion .  SrnRANSKY and FRIEDMAN (loc. cit.) suggested 
that number of spores affect severity of the lesion, but they have also reported an inci
dence when a leak in their exposure chamber infected several of the unexposed cortisone 
treated mice. They also cited an example from a study by SAG! and LAPIS in 1956 on 
tumour transplants where many of their cortisone treated rats died of pulmonary 
aspergillosis . Obviously, the number of spores inhaled by animals in these incidents 
must have been very small .  

The present study also suggested a difference i n  the pathogenic potential o f  three 
species of aspergil lus .  The lesions were more severe, progressive and fatal with A. fumi
gatus and A .  flavus rhan with A .  niger. This difference may be explained by the findings 
of CLAYTON ( 1 957) that extracts of different species of Aspergil lus differ i n  the degree 
of their toxigenicity. Thus, present study suggests that progress of the lesion in the experi
mental aspergillosis is governed not only by the adverse effect of cortisone but also by the 
pathogenic potential of the species of Aspergil lus used in the experiments. 

Summary 

The u ntreated mice and the mice treated with cortisone, antibiotics and both cortisone 
and antibiotics, were exposed i ndividually to the spores of A. fumigatus, A. flavus and 
A. niger. The cortisone but not the antibiotics seemed to enhance susceptibility of the 
m ice to i nfection with Aspergi l lus species. The species of Aspergil lus also affected the 
severity and progress of the lesion. 
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