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characteristics, such as negative in bacteriocidal effects on
Gram-positive and -negative bacteria, negative in production of
blue or green fluorescent substance, a trace in ÃŸ-NPAproduc
tion, and production of kojic acid in quantity. Pathologic
effects on the kidneys, stomach, pancreas, and heart by B
preparation and renal tubular oxalosis by C preparation were
comparable to those in the case of M-2. Thus, it was suggested
that kojic acid probably was responsible for the changes found
in the kidneys, stomach, and pancreas in the experiments with
B preparations from K-5, M-2, and M-6. This possibility was
particularly supported by the previously cited preliminary
study with kojic acid. It was remarkable that myocardial
hemorrhage was observed in the experiments with B prepara
tions from M-2 and M-6, and that renal tubular oxalosis was
found in the experiments with C preparations also from M-2
and M-6.

Finally, M-28 A. candidas group from Tsuruoka miso koji
presented a complicated case. It produced a large amount of
ÃŸ-NPA(1.1 mg/ml) in B medium and a fair amount of kojic
acid in A medium, and did not produce blue fluorescent
substance in A and C media. The B preparation given i.p.
caused glomerular necrosis (Fig. 11), tubular degeneration, and
round cell infiltration in the cortex (Fig. 12), hyaline body
formation (Fig. 13), and hyperplasia of tubular epithelial cells,
many in mitosis, in the kidneys (Fig. 14), hemorrhage and
degeneration in the pancreas islets, hemorrhagic erosion in the
glandular stomach, and subepicardial and myocardial hem
orrhage (Fig. 15).
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Fig. l. A newly hatched chick after injection of 0.5 mg of kojic acid in 0.1 ml physiologic saline into the yolk sac on the 5th day of incubation.
Note a large defect in cranial bone formation, exposing a part of brain.

Fig. 2. A section of the stomach wall from a C57BL/6J mouse, given a concentrated filtrate of Aspergillus tornarti culture in Czapek Dox
medium once every 3 days 8 times by stomach tube. Note downgrowth of atypical epithelial structures, epithelial hyperplasia, and submucosal scar
formation. H & E, x 200.

Fig. 3. Induction tests of X-bacteriophages in E. coli K-12(X) F1192. The positive results: 3a by kojic acid, 3ft by /3-nitroproprionic acid (ÃŸ-NPA)
and 3c by aflatoxin. The control experiments with nonlytic/f. coli K-12 W3110 show negative results: 3a'by kojic acid, 36'by (3-NPA,and 3c'by

aflatoxin.
Fig. 4. Stomach. Hemorrhagic erosion of the glandular stomach 3 hours after oral administration of A preparation of K-6 PÃ©nicilliumchryzo-

genum.
Fig. 5. Kidneys (right). Enormous swelling, anemia, and hydropsis 24 hours after i.p. injection of A preparation of M-\0 Aspergillus versicolor

group. Kidneys (left), the controls.
Fig. 6. Tissue from the experimented kidney in Fig. 5. Marked swelling, necrobiosis, karyorrhexis, and hyaline casts in the proximal tubules.

H & E, x 400.
Fig. 7. Small intestine. Acute exudative and exfoliative enteritis, 24 hours after i.p. inoculation of A preparation of M-22 Aspergillus oryzae.

H&E, x 100.
Fig. 8. Kidney. Hyaline degeneration and hyperplasia of the proximal tubular epithelium, 2 times i.p. injection in four days of B preparation of

M-22 Aspergillus oryzae. H & E, x 400.
Fig. 9. Kidney. Tubular oxalosis at the corticomedullary junction, 5 times i.p. injection in 7 days of C preparation of K-7 PÃ©nicilliumcyclopium.

H & E, x 400.
Fig. 10. Pancreas. Islet hemorrhage and degeneration, 24 hours after i.p. inoculation of B preparation of K-5 Aspergillus flavus group. H & E, x

200.
Fig. 11. Kidney. Glomerular necrosis, three times i.p. injection, 3 days of B preparation of M-28 Aspergillus candidus group. H & E, x 400.
Fig. 12. Kidney. Tubular degeneration and round cell infiltration in the cortex from the same specimen used for Fig. 11. H & E, x 100.
Fig. 13. Kidney. Appearance of spherical hyaline bodies in the degenerating tubular structure from the same specimen used for Fig. 11. H & E,

x400.
Fig. 14. Kidney. Hyplasia of tubular epithelial cells, many in mitosis, from the same specimen used for Fig. 11. H & E, x 400.
Fig. 15. Heart. Subepicardial and myocardial hemorrhage from the same specimen used for Fig. 11. H & E, x 100.
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