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Fig. 1. Spore suspension inoculated with small gavage through otoscope by the intratra-
cheal route for acute pulmonary toxicity test.
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4 o 400X.

Fig. 2. Ovaloid-shaped M. anisopliae spores in impression smear of trachea 3 hours after

inoculation. 400X.
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Fig. 3. Impression smear of lung 21 days after inoculation. (a) M. anisopliae spores encap-

suled in macrophages. (b) Granule residue of M. anisopliae spores in macrophages.
1000X.
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Table 1. Distribution of conidiospores in smears of organ tissue after inoculation through
trachea with M. anisopliae in rats

Sacrificed time

Organs 3 hrs 24 hrs 14 days 21 days
Trachea 8/8% 2/8 0/12 0/16
Lung 2/8 718 12/12 16/16
Spleen - 078 0/8 0/12 0/16
liver 0/8 0/8 0/12 0/16
Blood" 0/8 0/8 0/12 0/16

b Sampled directly from heart.
2 Equal no. of both sexes.
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Table 2. Mycological culture of organ tissue after inoculation through trachea with M.

anisopliae spores in rats

Organs Sacrificed time
3 hrs 24 hrs 14 days 21 days

Trachea 8/8%) 2/8 0/12 0/16
Lung 7/8 8/8 0/12 0/16
Spleen 0/8 0/8 0/12 0/16
liver 0/8 0/8 0/12 0/16
Kidney 0/8 0/8 0/12 0/16
Brain 0/8 0/8 0/12 0/16
Blood" 0/8 0/8 0/12 0/16

) Sampled directly from heart.
2 Equal no. of both sexes.
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Fig. 4. Mycological culture of organ tissue on PDA. (a) The center of M. anisopliac exhibi-

& 1L ~

ting greenish 7 days after culture. (b) The conidiophores closely packed in
sporodochial structures: conidia in columns. (c¢) Figure modefied from Samson
1981,
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Fig. 5. Focal pneumonia of lung 21 days after inoculation. The surface of lesion area exhi-

bited reddish and grayish color. (a) Dorsal view. (b) Ventral view.
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Table 3. Histopathological changes of lung after inoculation through trachea with M. aniso-

pliae spores in rats

Sacrificed Gross lesion Micro lesion
time

) ¥ 3 i
3 hrs 0/4 0/4 0/4 0/4
24 hrs 0/4 0/4 0/4 0/4
14 days 5/6 4/6 6/6 6/6
21 days 7/8 8/8 8/8 8/8
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Section of lung 21 days after inoculation. (a) Distinct inflammatory cells infiltra-
tion, H&E stain 200X. (b) Lots of foreign bodies encapsuled in active
macrophages and formed foamy cells, H&E stain 1000X. (¢) Red colour of M.
anisopliae spores in rat lung, PAS stain 1000X. (d) Spores in macrophage, PAS
stain 1000X. (e) Granule residue of M. anisopliae spore in macrophages, PAS stain
1000X.
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ABSTRACT

Tsai, S. F., Liao, J. W., Hung, W. K., and Wang, S. H. 1994. Acute
pulmonary toxicity, infectivity and pathogenicity of Metarhizium aniso-
pliae on rats. Plant Prot. Bull. 36:65-73. (Department of Applied Toxicology,
Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Taichung, Taiwain 413, R.Q.C.)

Mammalian safety studies were carried out with Metarhizium anisopliae in
rats (Rattus norvegicus, Wistar strain) using intratracheal route of administra-
tion. The toxicity, infectivity and pathogenicity of this fungus were evaluated.
Rats were dosed with purified spores and then sacrificed at various time courses
after dosing. Spores was found distributed among the trachea and lung. Results
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showed that macrophages play a very important role for the clearance of the
fungus. Histological studies revealed that focal or multi-pneumonia was detected
at 14 and 21 days after exposure. Distinct grayish-red lesions were observed at
21 days after administration. Microscopic examination found infiltration of
inflammatory cells around brochial area. No other clinical illness or death was
found on rats after dosing. There was no sign of spore germination in tissues
after administration. The above results confirm the safety of Metarhizium aniso-
pliae for rats. ‘ .

(Key words: Metarhizium anisopliae, rats, acute pulmonary toxicity, infectivity,
pathogenicity)
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