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The radioprotective effect in vitro of 5-hydroxytryptophan (5-HTP) and S-hydroxytryptamine (5-HT) was

studied with cultured mastocytoma cells of cell line P815A. Pre-incubation of the cells for 30 min in a 5-HTP-

containing medium resulted in a great accumulation of 5-HTP which reached the level 80 times higher then in

control. In these cells, no appreciable amount of 5-HT was detected, and their radiosensitivity remained un-

changed. Whereas, pre-incubation of the cells for 30 min in a 5-HT-containing medium induced a con-

siderable elevation of the 5-HT content concomitantly with an increase in the radioresistance of cells. Thus, it

was clearly evidenced that the 5-HTP per se in cells was inactive to modify the radiosensitivity of the cells,

although it acted as a potent radioprotecter in the cells which had the capacity to convert it into 5-HT. By

chemical analysis, it was indicated that the principal amount of 5-HTP in P815A cells and that of 5-HT in

FMA cells was distributed in cytoplasm.
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Table 1 5-HTP and 5-HT contents of P815A
and FMA cells incubated both with and wi-
thout 5-HTP or 5-HT

| 5-HTP 5-HT

Cell |Pre- content content DRF
line |incubation® pg/107 pgf107 (1%
cells | cells |
5-HTP | 241.10¢g| <0.18¢g| 0.99
P815A | 5-HT 1.9548 0.58Hg | 1.29

control 2.83ug | <0.18:g | 1.00

5-HTP | <0.184g| 70.83u4g| 1.81

FMA | 5-HT | <0.18ug| 13.24pg| 1.22

control | <(0.18¢g | 12.35Mg| 1.00

*: The final concentration of 5-HTP and 5-HT
was 2.5 mM, and the incubation time was
30 min. Before chemical analysis, the cells
were washed twice with Hanks' solution by
centrifugation.
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Fig. 1 Radiosensitivity of P8I5A cells pre-incu-
bated in the culture medium supplemented with
5-HTP. The cells were irradiated 30 min after
the start of pre-incubation. Deta of three sepa-
rate experiments were plotted. Solid symbol:
Groups of cells treated with 5-HTP. Open sym-
bol: Groups of control cells.
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Fig. 2 Radiosensitivity of P8I5A cells pre-incu-
bated in the culture medium supplemented with
5-HT. The cells were irradiated 30min after the
start of pre-incubation. Deta of three separate
experiments were plotted. Solid symbol: Gro-
ups of cells treated with 5-HT. Open spmbol:
Groups of control cells.
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Table 2 Intracellular distribution of 5-HTP in
P815A cells and 5-HT in FMA cells

|
Cell line| Substance | I fraction ‘ I fraction

5-HTP | 99.4% | 0.6%
DNA 16.5% 83.5%

P815A | (5.HTP
& 1}3@6’ (6.02) (0.00719)

(5-HTP/DNA) I /(5-HTP/DNA) I =837
5-HT 99.6% 0.4%
DNA 14.7% 85.3%

(5-HT/DNA)  (6.78) | (0.00469)
| (5-HT/DNA) I /(5-HT/DNA) 1 =1446

FMA

Cells were washed twice with Hanks’ solution
and centrifuged for 10 min at 1000g to sepa-
rate to ] fraction (cytoplasmic) and [ frac-
tion (nuclear).
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