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Effects of Antitumor Drugs on Thyroid
Carcinoma Cells in Primary Culture

Shigeyoshi KUMEDA
Department of Anatomy and Cell Biology,
Shinshu University School of Medicine
(Director : Prof. Tetsuji NAGATA)

Tissue samples from 18 cases of thyroid tumors and normal thyroid glands obtained by surgical operation
and autopsy from patients who were clinically diagnosed as having thyroid neoplasm were cut in pieces and
placed as explants in TD-15 flasks and incubated in Eagle’s MEM supplemented with 10 9% calf serum at 37°
C. Other small tissues were processed through routine histologic procedures and served for histopathological
diagnosis. Among 16 cases of thyroid carcinoma, 12 produced a well-developed monolayer culture. 7-13 days
after the initiation of culture, the cultured cells were exposed to adriamycin 0.2, 2, 10pg/ml), mitomycin C
(0.01,0.1, 1 pg/mi) or 5 fluorouracil (1, 10, 100 xg/ml) for 2, 6 or 24 hours. The number of cultured cells was
calculated by the cell density in a definite area and the outgrowth area on each phase-contrast photomicro-
graph. The relative growth rate was calculated on the basis of the cell numbers at the initiation of drug
exposure.

In well-differentiated thyroid carcinoma, the growth of cancerous cells was slow and was inhibited slightly
by adriamycin. In anaplastic carcinoma, the growth of cancerous cells was rapid and was extremely inhibited
by adriamycin. This method seemed to be a model closer to the i vivo situation for the evaluation of drug
sensitivity. Shinshu Med. J., 39 : 233—251, 1991

(Received for publication October 25, 1990)
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Table 1 List of patients and results of culture
Cases Success in Culture
Age Sex Histology (Period of Culture Treated Drugs
No | Initial (days))
1 K. O. 70 f follicular ca + (60D ADM
2 K. F. 71 m papillary ca + ( 60) ADM
3 K. N. 48 f papillary ca + (90 ADM
4 K. U. 56 f follicular ca + (158) ADM
(trabecular ca)
5 K. T. 21 f papillary ca + 3D ADM, MMC
6 K. M. 67 f anaplastic ca + (129) ADM, MMC, 5-FU
10 F. K. 76 f follicular ca + (38 ADM, MMC, 5-FU
11 S. M. 49 f papillary ca + (39 ADM, MMC, 5-FU
12 F. N. 46 f papillary ca + (20 MMC, 5-FU
13 K. M. 69 f papillary ca + (4D ADM, MMC, 5-FU
14 K. M. 69 f papillary ca + (128) ADM, MMC, 5-FU
16 S. 0. 86 f anaplastic ca + 127 ADM, MMC, 5-FU
7 T. H. 71 f anaplastic ca* —
8 K. T. 68 f anaplastic ca* -
9 H. K: 67 f anaplastic ca** —
15 K. O. 64 f anaplastic ca* o
17 F. M. 56 f adenomatous goiter + ( 60)
18 J. 1 56 m colloid adenoma + C90)
*; autopsy material, + : successful
**: pleural effusion, — : unsuccessful
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a: maximum length of cell growth zone
b: cell density

c: explant

cell count =kmatb

Fig. 1 Procedure for cell count

Table 2 Correlation between cell count by calculation and real cell count

1 count

cet coun , 9 60 | 101 | 193 | 228 | 232 | s12 | 658 | 869 | 1051
by calculation ‘

real cell count 11 54 | 120 | 181 | 232 | 248 | 450 | 710 | 603 | 897

eor (%) -8 | +11 | -8 | 47| -2 | —6| +14 | -7 | 425 | +17
° the mean error :11.5+6.5%
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Fig. 2 Photomicrographs of tissue sections prepared from thyroid
carcinoma before tissue culture, H E stain, X200
a : follicular carcinoma (Case 10)
b : papillary carcinoma (Case 5)
¢ : anaplastic carcinoma (Case 6)
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Fig. 3 Phase contrast photomicrographs of cultured cells from respective types of thyroid

No. 2, 1991

tumors and normal thyroid, X100

Continuous cell growth was seen on normal thyroid gland and benign tumors (a, f, 2.
Scattered cell growth was observed on carcinoma (b, ¢, d, €). Degeneration can clearly be
seen (h).

: normal thyroid (Case 5, 10 days after the initiation of culture)

: follicular carcinoma (Case 10, 8 days after the initiation of culture)

: follicular (trabecular) carcinoma (Case 4, 8 days after the initiation of culture)

: papillary carcinoma (Case 5, 9 days after the initiation of culture)

: anaplastic carcinoma (Case 6, 9 days after the initiation of culture)

: adenomatous goiter (Case 17, 14 days after the initiation of culture)

: colloid adenoma (Case 18, 12 days after the initiation of culture)

: anaplastic carcinoma (Case 6, 2 days after exposure to ADM 0. 2xg/ml 6hr)

: anaplastic carcinoma (Case 6, 7 days after exposure to MMC 0. 1xg/ml 6hr)

: anaplastic carcinoma (Case 6, 7 days after exposure to 5-FU 10xg/ml 6hr)
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Fig. 4 Photomicrograph of cultured cells from anaplastic carcinoma (Case
6, 8 days after the initiation), Giemsa stain, X200
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Fig. 5 ‘Transitional curves of average cell counts in cultured normal thyroid and follicular
(trabecular) carcinoma (Case 4) after exposure to ADM

: normal thyroid

: trabecular carcinoma

[T CI « PRNY o T w i V)

No. 2, 1991

: normal thyroid after exposure to ADM for 2hr
: normal thyroid after exposure to ADM 0. 2x2g/ml

: trabecular carcinoma after exposure to ADM for 2hr
: trabecular carcinoma after exposure to ADM 0. 2ug/ml
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Fig. 6 Transitional curves of average cell counts in cultured normal thyroid and papillary
carcinoma (Case 5) after exposure to ADM and MMC
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a .

normal thyroid

b : normal thyroid after exposure to ADM 2ug/m! for Zhr

[

- O Q.

: normal thyroid after exposure to MMC 0.1ug/ml for 2hr
. papillary carcinoma
: papillary carcinoma after exposure to ADM for 2hr
: papillary carcinoma after exposure to MMC for Zhr
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Fig. 7 Transitional curves of average cell counts in cultured anaplastic carcinoma (Case 6)
after exposure to ADM, MMC and 5-FU

: anaplastic carcinoma

: anaplastic carcinoma after exposure to ADM for 2hr

: anaplastic carcinoma after exposure to ADM 0.2xg/ml

: anaplastic carcinoma after exposure to MMC for 2hr

: anaplastic carcinoma after exposure to MMC 0.1xg/ml

: anaplastic carcinoma after exposure to 5-FU for 2hr

: anaplastic carcinoma after exposure to 5-FU 10gg/ml
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Fig. 8 Transitional curves of average cell counts in cultured normal thyroid and follicular
carcinoma (Case 10) after exposure to ADM, MMC and 5-FU

: normal thyroid

: normal thyroid after exposure to ADM for Zhr

: normal thyroid after exposure to ADM 0.2xg/ml

: normal thyroid after exposure to MMC for 2hr

: normal thyroid after exposure to MMC 0.1xg/ml

: normal thyroid after exposure to 5-FU for 2hr

: normal thyroid after exposure to 5-FU 10xg/ml

: follicular carcinoma

: follicular carcinoma after exposure to ADM for 2hr

: follicular carcinoma after exposure to ADM 0.2xg/ml

: follicular carcinoma after exposure to MMC for Zhr

: follicular carcinoma after exposure to MMC 0.1ug/ml

: follicular carcinoma after exposure to 5-FU for 2hr

: follicular carcinoma after exposure to 5-FU 10ug/ml
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Fig. 9 Transitional curves of average cell counts in cultured normal thyroid and papillary
carcinoma (Case 11) after exposure to ADM, MMC and 5-FU

: normal thyroid

: papillary carcinoma
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No. 2, 1991

: normal thyroid after exposure to ADM for 2hr
: normal thyroid after exposure to ADM 0. 2 xg/ml
: normal thyroid after exposure to MMC for 2hr
: normal thyroid after exposure to MMC 0. 1xg/ml
: normal thyroid after exposure to 5-FU for 2hr

: normal thyroid after exposure to 5-FU 10ug/ml

: papillary carcinoma after exposure to ADM for 2hr

: papillary carcinoma after exposure to ADM 0.2 zg/ml
: papillary carcinoma after exposure to MMC for 2hr

: papillary carcinoma after exposure to MMC 0.1 zg/ml
: papillary carcinoma after exposure to 5-FU for 2hr

: papillary carcinoma after exposure to 5-FU 10 ug/ml
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Fig. 10 Transitional curves of average cell counts in cultured normal thyroid and papillary
carcinoma (Case 12) after exposure to MMC and 5-FU

: normal thyroid

: papillary carcinoma
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: normal thyroid after exposure to MMC for 2hr

: normal thyroid after exposure to MMC 0.1ug/ml
: normal thyroid after exposure to 5-FU for 2hr

: normal thyroid after exposure to 5-FU 10ug/ml

: papillary carcinoma after exposure to MMC for Zhr

: papillary carcinoma after exposure to MMC 0.1 pg/ml
: papillary carcinoma after exposure to 5-FU for 2hr

: papillary carcinoma after exposure to 5-FU 10 ug/ml
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Fig. 11 Transitional curves of average cell counts in cultured normal thyroid and papillary
carcinoma (Case 13) after exposure to ADM, MMC and 5-FU

: normal thyroid

: papillary carcinoma
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No. 2, 1991

: normal thyroid after exposure to ADM 2xg/ml for 2hr
: normal thyroid after exposure to MMC 0.1xg/ml for 2hr
: normal thyroid after exposure to 5-FU 10xg/ml for 2hr

: papillary carcinoma after exposure to ADM for 2hr

: papillary carcinoma after exposure to ADM 0.2ug/ml
: papillary carcinoma after exposure to MMC for 2hr

: papillary carcinoma after exposure to MMC 0.1ug/ml
: papillary carcinoma after exposure to 5-FU for 2hr

: papillary carcinoma after exposure to 5-FU 10ug/ml
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Fig

12 Transitional curves of average cell counts in cultured normal thyroid and papillary

carcinoma (Case 14) after exposure to ADM, MMC and 5-FU

: normal thyroid
. normal thyroid after exposure to ADM for 2hr

: normal thyroid after exposure to ADM 0.2ug/ml
: normal thyroid after exposure to MMC for 2hr

: normal thyroid after exposure to MMC 0.1xg/ml
: normal thyroid after exposure to 5-FU for 2hr

: normal thyroid after exposure to 5-FU 10ug/ml
: papillary carcinoma
: papillary carcinoma
: papillary carcinoma
: papillary carcinoma
: papillary carcinoma
: papillary carcinoma
: papillary carcinoma

after exposure to ADM for 2hr
after exposure to ADM 0.2xg/ml
after exposure to MMC for 2hr
after exposure to MMC 0.1pg/ml
after exposure to 5-FU for 2hr
after exposure to 5-FU 10xg/ml
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Fig. 13 Transitional curves of average cell counts in cultured anaplastic carcinoma (Case 16)
after exposure to ADM, MMC and 5-FU
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: anaplastic carcinoma after exposure to MMC for 2hr
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