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Because of the biochemical differences between experimental tumors sensitive and resis-
tant to 5-fluorouracil (5-FU) [1, 2], it was decided to undertake corresponding investigations
on human gastric carcinoma tissue.

EXPERIMENTAL METHOD

Gastric carcinoma tissue was obtained in the cold state after removal from patients ad-
mitted to a Regional Cancer Dispensary. The intensity of accumulation of [6-°H]-5-FU (speci-
fic radioactivity 104-192 GBq/mmole, Czechoslovakia) in tumor tissue RNA was studied after in-
cubation for 30 and 60 min. The tissue was then washed and homogenized in the cold. The
acid-soluble fraction and lipids were extracted from the homogenates and DNA was separated
from RNA [6]. Radiocactivity of the samples was determined on a Mark III scintillation count-
er (from '"Nuclear Chicago," USA).

Alkaline phosphatase (AlP) activity was determined [7] in tumor homogenates, and uridine
kinase [5] and thymidine kinase [3] activity in partially purified homogenates by a radioiso-
tope method. Protein was determined by Lowry's method [4].

EXPERIMENTAL RESULTS

Incorporation of [6-°H]-5-FU into RNA of different tumor cells took place with different
intensities, and it resembled very closely incorporation of labeled 5-FU into experimental
tumors sensitive and resistant to the compound. In some tumors incorporation of 5-FU into RNA
took place in the same intensity as in tumors sensitive to 5-FU, and in others, with the same
intensity as in tumors resistant to 5-FU [2]. In agreement with these data, the tumors stud-
ied were divided on the basis of incorporation of [6-°H]-5-FU into RNA into those sensitive
and resistant to the compound (Table 1).

Activity of AlP, uridine kinase, and thymidine kinase was studied in these same tumors,
and in tumors sensitive to 5-FU it was found to be significantly higher than in resistant tu-
mors (Table 2).

The correctness of our views on sensitivity of gastric tumors to 5-FU on the basis of
biochemical tests was confirmed by clinical trials.

In the period from 1976 through 1978 we studied 123 tumors removed from patients at the
Regional Cancer Dispensary. After the operations these patients received prophylactic chemo-
therapy with 5-FU. All these tumors were divided on the basis of AlP activity into those sen-
sitive (58) and resistant (65) to the compound. AlP activity in tumors sensitive and resis-
tant to 5-FU was 20.88 * 0.60 and 11.13 * 0.67 umoles p-nitrophenol/mg protein/min, respective-
ly (P < 0.001).

Department of Biochemistry, L'vov Medical Institute. (Presented by Academician of the
Academy of Medical Sciences of the USSR, S. S. Debov.) Translated from Byulleten' Eksperi-
mental 'noi Biologii i Meditsiny, Vol. 98, No. 11, pp. 555-556, November, 1984. Original arti-
cle submitted February 6, 1984.

1506 0007-4888/84/9811—-1506$08.50  © 1985 Plenum Publishing Corporation



TABLE 1. Incorporation of [6-°H]-5-FU into
RNA (in nanomoles/min/mg RNA) of Gastric
Tumor Tissue Cells (M * m)

£ |Incorporation of [6-°H]-
28 |5-FU into RNA e
Tumors 5 2 after 30 | after 60 i
ZC min min
Sensitive 8 1,89--0,08 | 3,57+0,21 | <<0,001
Resistant 12 1,2904+0,14 | 1,464-0,11 | <<0,05

TABLE 2. Enzyme Activity in Gastric Tumors
Sensitive and Resistant to 5-FU, Determined
on the Basis of Incorporation of 5-FU into
RNA and of AlP Activity (M + my, n = 8)

Enzyme activity
in tumors in tumors
Enzyme sensitive to | resistant p
5-FU to 5-FU -
AIP 22,97+1,97 {13,4240,78 | <<0,001
Uridine kinase 19844137 693101 | <0,05
Thymidine kinase 34254-426 | 1526190 | <<0,001.

Legend. AlP activity shown in pmoles p-
nitrophenol/min/mg protein, kinase activity
in cpm/mg protein.

The late results of treatment of these patients were studied. Effectiveness of the pro-
phylactic chemotherapy with 5-FU was judged from the survival of the patients after 4-8 years
depending on the sensitivity of the tumors removed to 5-FU (on AlP activity). Of the 58 pa-
tients with tumors sensitive to the compound, 33 (57%) were still alive 4-8 years after the
operation, whereas among patients with tumors resistant to 5-FU only 11 (17%) survived.

On the basis of these results, besides the test of incorporation of labeled 5-FU into
gastric tumor tissue RNA, the test based on determination of AlP activity can also be recom-
mended for determination of individual sensitivity of gastric tumors to 5-F1J.
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