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Summary. Ultrastructural changes in the exocrine pancreas 
24.48, 72 and 168 hours after a single intravenous injection 
of 4-hydroxyaminoquinoline-l-oxide (CHAQO), at a dose 
of 14 mg. per kg., were observed in male rats. At 24 hours 
after administration, multiple focal degenerative lesion-like 
large vacuoles in the acini, and a decrease in zymogen 
granules with dilation of the rough endoplasmic reticulum 
cisternae in the acinar cells were marked. At 48 hours, 
acinar cell degeneration and necrosis progressively 
increased. The nucleus, especially, appeared to be 
disorganized and lysosome-like bodies with various sizes 
were frequently observed. At 72 hours, acinar cell 
degeneration persisted in the acini, and the interstitial space 
with infiltration of inflammatory cells appeared edematous. 
In addition, ductular-like cells, which resembled intercalated 
duct cells, possessing a light cytoplasm with occasional 
mitoses were observed around the duct lumen. At 168 
hours, the exocrine pancreas was occupied with proliferated 
ductular-like cells. Furthermore, acinar cells and acini 
regenerated to the normal pattern were sometimes found. 
Thus, the exocrine pancreas degenerated progressively up 
to 48 hours after administration of 4-HAQO, gradually 
came to be repaired by degrees from 72 hours and then 
partly appeared to be regenerated at 168 hours. It is 
suggested that the ductular-like cell might be the precursor 
of the acinar cell in the regenerating process after injection 
of 4-HAQO. 

Key words: Ultrastructure - 4-hydroxyaminoquino- 
line-l-oxide - Exocrine pancreas - Rat - Regeneration 

Offprint requests to: Dr. T. Kitagawa, Department of Internal 
Medicine, Asahikawa Medical College, Asahikawa 078, Japan 

Introduction 

Hayashi and Hasegawa (1971) reported the high 
incidence of pancreatic tumors in rats after a single 
intravenous injection of 4-hydroxyaminoquinoline-l-oxide 
(4-HAQO). 

Thereafter, the administration of 4-HAQO has been 
performed as an experimental procedure for the occurrence 
of not only a tumor with a comparatively low dose in long- 
term observations (Konishi et al., 1976; Shinozuka et al., 
1976; Rao et al., 1982) but also the severely acute necrotic 
changes with a relatively high dose (Konishi et al., 1974; 
Reddy et al., 1975; Rao and Reddy, 1976) in the pancreas 
of rodents. However, at the electron microscopic level, the 
exact details of the regeneration in the exocrine pancreas 
damaged by CHAQO have not been described. 

Besides, there are many descriptions of ultrastructural 
degeneration in the pancreas of rodents following the 
systemic administration of other chemicals, such as 
ethionine (Herman and Fitzgerald, 1962; Fitzgerald et al., 
1968; Wenk et al., 1974). azaserine (Hruban et al., 1965), 
excess methionine (Boquist, 1969) and excess puromycin 
(Longnecker et al., 1975) and so on. The changes in the 
excocrine pancreas damaged by treatments had marked 
ultrastruct~ral similarities, although the materials and 
methods in each experiment were varied. Furthermore, 
some of the above-mentioned authors reported on the 
regeneration or recovery of the degenerated pancreas after 
chemical treatment (Herman and Fitzgerald, 1962; 
Fitzgerald et al., 1968; Wenk et al., 1974; Longnecker et 
al., 1975). As to the source of regenerated cells, there are 
two views in their reports: (1) the duct cells; (2) the acinar 
cells. 

The present investigation used the tumorigenetic agent 
4-HAQO which at least seemed to have an ability to make 
cells differentiate. The study was undertaken to obtain 
information about the degenerative and regenerative 














