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Fig.1 MMC-sensitive Hirosaki sarcoma cells treated daily with 100 ug/kg of MMC for 5 days,
showing the characteristic degeneration. Giemsa staining. % 1,000

Fig.2 MMC-resistant Hirosaki sarcoma cells treated daily with 100 zg/kg of MMC for days,
without showing the characteristic degeneration. Giemsa staining. X1, 000
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Fig.3 Process of the development of resistance
to MMC in Hirosaki sarcoma in the course
of the intermittent administration of 1ug/
kg/day of MMC

-------- Intermittent administraion(adm.)
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® MMC-resistant
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MECHANISM OF THE DEVELOPMENT OF RESISTANCE TO
MITOMYCIN C IN HIROSAKI SARCOMA

Isamu UsusucHr, Tatsusuke Sato and Hajmme Kupo

Department of Pathology, Hirosaki University School of Medicine

Non-inbred rats of both sexes of Gifu strain, weighing 150~180 g, were used in all experiments.
Tumor cells employed were those of Hirosaki sarcoma which had developed in the cervical lymphnode
of a non-inbred rat and has been serially transplanted i.p. in non-inbred rats for 30 years in this
department. The minimum effective dose of mitomycin C (MMC) to Hirosaki sarcoma in vivo is 50
uglkglday.

A clonal cell line of Hirosaki sarcoma was established in rats. Forty-eight hr after the i. p. trans-
plantation of 1X107 cells of the clonal cell line, the tumor was treated daily with i. p. administration
of 1 uglkg of MMC. Tumor cells treated were serially transplanted to the next passage before the
host dies and the similar treatment was repeated in the new host. Although a complete resistance of
the tumor to 5 daily administrations of 100 ug/kg of MMC was not recognized after 63 intermittent
administrations of 1 ug/kg of MMC in 111 days, the resistance was recognized after 25 continuous
administrations in 25 days in the subline of this tumor treated additionally with daily doses of 1 ug/
kg of MMC immediately after the i.p. transplantation of tumor cells. Similarly, although a complete
resistance of the original line was not recognized after 88 intermittent administrations in 160 days,
it was recognized after 9 continuous administrations in 9 days in the subline of this tumor treated
additionally with daily doses of 1 #g/kg of MMC immediately after i. p. transplantation of tumor cells.
Finally, after 109 intermittent administrations in 190 days, the original line showed a complete resis-
tance to MMC. Thus, the process of the development of resistance to MMC seems to be a gradual
one.

The intermittent administration of 1 ug/kg of MMC to the original line was stopped when 120 admi-
nistrations were done in 208 days. In the examination after 6 months, the tumor showed a complete
resistance to 100 ug/kg of MMC. Moreover, each of 20 clonal cell lines derived from this MMC-
resistant Hirosaki sarcoma was also resistant to 100 ug/kg of MMC.

These results seem to show that most of Hirosaki sarcoma cells may have gradually acquired a here-
ditary resistance to MMC in the course of the contact with the ineffective dose of MMC, which did
not make the selection.



