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Suppression of H u m a n Cancer Cell Proliferation 
by Lipoxygenase Inhibitors and Gamma-Radiat ion in vitro 
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Abstract . The effects of inhibitors of arachidonic acid oxidative metabolism, gam
ma-radiation and/or their combinations on proliferation and cell cycle were stud
ied in human breast carcinoma HS578T and monoblastoid U937 cell lines. While 
piroxicam, an inhibitor of cyclooxygenase pathway, had no significant effects on cell 
proliferation, inhibitors of lipoxygenase pathway, nordihydroguaiaretic acid and es-
culetin, suppressed [3H]-thymidine incorporation and cell growth. The latter agents 
also differed in their modulation of cell cycle parameters depending on the cell line 
and the time of t rea tment . When the cells were preirradiated with gamma radiation 
(5 Gy) and t reated with the drugs (at concentrations 50 yumol/1 and higher) the 
effects on cell proliferation were mostly additive. On the other hand, the results 
suggest that antiproliferative effects could be significantly strengthened when lower 
doses (25 /ťmol/1) of lipoxygenase inhibitors were combined with a low dose (1 Gy) 
of gamma-radiation. Experiments monitoring the reversibility of the effects after 
single or combined t reatment with the agents showed t h a t irradiation suppressed 
the ability of U937 cells to restore cell proliferation, and t h a t these effects may be 
strengthened by esculetin. In conclusion, our results (1) suggest that the lipoxyge
nase pathway plays a significant role in proliferation of cancer HS578T and U937 
cells in vitro, and (2) implicate the possibility of more effective antiproliferative 
effects after combined t reatment of cells with gamma-radiat ion and lipoxygenase 
inhibitors. 

K e y words: Arachidonic acid — Lipoxygenase — Gamma-radiat ion — Cell cycle 
— Cancer cells 

Introduct ion 

Cell stimulation is often associated with the activation of the enzyme phospholi-
pase A2 which mediates the release of a polyunsaturated fatty acid - arachidonic 
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acid (AA). Oxidative metabolism of AA generates a number of bioactive deriva

tives, eicosanoids: prostaglandins (PGs) and thromboxanes formed through the cy-

clooxygenase (CO) pathway; hydroperoxy acids and leukotrienes (LTs) formed by 

the action of lipoxygenases (LPOs); and other AA metabolites generated through 

the cytochrome P450 / monooxygenase pathway. Recently, numerous studies have 

demonstrated that eicosanoids are involved in both intercelullar and intracelullar 

signalling, and thus in the regulation of cell proliferation and differentiation (for 

review see DiMarzo 1995). 

It has been shown that especially PGs and LTs are also involved in specific 

steps of cell transformation, tumour growth, and formation of metastases (Honn 

and Marnett 1984; Fulton 1984; Goodwin and Ceuppens 1985). Compounds which 

prevent AA release from the cell membrane or block some of its characteristic 

enzymatic pathways make it possible to determine the dependence of the tumour 

cell proliferation on the particular type of AA metabolites (Ara and Teicher 1996). 

Experimental and clinical studies have brought evidence that nonsteroidal anti

inflammatory drugs (NSAIDs), such as indomethacin, piroxicam or aspirin, which 

all inhibit the CO pathway, may slow down the development and reduce the growth 

of some tumours, in particular in vivo (Furuta et al. 1988; Earnest et al. 1992). 

Also, administration of LPO inhibitors has been shown to decrease proliferation of 

various human cancer cell lines in vitro (Snyder et al. 1989; Gáti et al. 1990; Rose 

and Connoly 1991; Anderson et al. 1992), as well as tumorigenesis in vivo (Noguchi 

et al. 1993). 

Although the role of eicosanoids in cancer cell proliferation has been studied 

extensively, further precise knowledge of the role of individual AA metaboli tes in 

the proliferation and differentiation of malignant cells is essential for an effective 

anti tumour therapy. To the best of our knowledge, there has been no s tudy con

ducted to monitor the effects of LPO inhibitors on the cell cycle in this context. 

Moreover, current t rends in cancer therapy explore the possibilities of combined 

use of various therapeut ic modalities. Ionizing radiation seems to be a promising 

candidate for the combined use with inhibitors of eicosanoid metabolism, since in 

addition to damaging DNA, it also induces essential changes in cell membranes, 

and activates events associated with the metabolism of polyunsaturated fatty acids 

(Walden and Farzaneh 1990). This prompted us to s tudy the effects of piroxicam 

(inhibitor of CO), nordihydroguaiaretic acid (inhibitor of 5-LPO and, at higher 

concentrations, also of CO and cytochrome P450/monooxygenase pathways), and 

esculetin (inhibitor of 5- and 12-LPO), on the proliferation and cell cycle charac

teristics of two human cancer cell lines. 

Abbrev ia t ions : AA - arachidonic acid; PGs - prostaglandins; LTs - leukotrienes; 

LPOs - lipoxygenases; 5-LPO - 5-lipoxygenase; CO - cyclooxygenase; NSAIDs -

nonsteroidal anti-inflammatory drugs; FCS - fetal calf serum; PIROX - piroxicam; 
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ESCUL - 6, 7-dihydroxycoumarin (esculetin); NDGA - nordihydroguaiaretic acid; 

[3H]-dT - tr i t iated thymidine; ANOVA - analysis of variance; 

M a t e r i a l s and M e t h o d s 

Cell cultures 

Human breast carcinoma cell line (HS578T) was maintained in Dulbecco's modi

fied Eagle's medium supplemented with 10% bovine fetal calf serum (FCS, Sebak, 

Germany), 10 / ig /ml bovine insulin, 100 uni ts /ml penicillin, and 100 fig/'ml strep

tomycin. Cells were harvested by trypsinization. Human monoblastoid cell line 

(U937) was maintained in RPMI-1640 medium supplemented with 10% FCS and 

the same amount of antibiotics used for cultivation of HS578T cells. Cells were 

incubated at 37°C in a humidified incubator with 5% C02- The media and insulin 

were purchased from Sigma Chemical Co. (St. 'Louis, MO). Cell lines were ob

tained from European Collection of Animal Cell Cultures (ECACC, Porton Down, 

Salisbury, UK). 

Drug treatment 

Piroxicam (PIROX), 6,7-dihydroxycoumarin (esculetin, ESCUL), and nordihydro

guaiaretic acid (NDGA) (all products of Sigma) were dissolved in ethanol and 

added to the cultivation medium in appropriate concentrations of the order of 

/miol/1, 3 hours after seeding the cells. Parallel control tests were performed with 

corresponding concentrations of ethanol (max. 0.5%), which showed no effects on 

any of the parameters tested. 

Cell viability 

The cell viability was determined microscopically by the t rypan blue (0.4%) ex

clusion assay as the percentage of viable (unstained) cells of the total (200) cells 

counted. 

Irradiation 

Cells were exposed to gamma rays (6 0Co, dose rate 0.4 Gy/min) 3 hours after 

seeding. The control groups were sham-irradiated. The drugs were added to the 

cultivation medium immediately after the radiation exposure. 

Evaluation of the cell proliferation 

Cell growth. Exponentially growing cells were harvested, resuspended in the re

spective medium, and seeded in 24-well plastic dishes (Nunc) in concentrations 

of 1 x 105 cells/ml (U937) or 3 x 104 cells/ml (HS578T). The cell counts were 

determined every day using Coulter Counter (model ZF). Each experiment was 

performed in triplicate. 



320 Hofmanová et al. 

[3Hj'-thymidine incorporation. Cells were seeded in 96-well plastic dishes (Nunc) in 

six parallels for each sample, and cultivated for 24 or 72 h. [3H]-thymidine ([3H]-

dT, 3.7 kBq/ml , spec, activity 980 GBq/mmol) was added to the medium for the 

last two hours of cultivation. The cells were then harvested onto W h a t m a n filter 

glass-fiber paper using an automatic harvester. Radioactivity was measured by 

liquid-scintillation counting. 

Flow cytometry 

Cells were seeded as indicated for the determination of cell growth. After various 

time intervals of cultivation the cells were harvested, cooled on ice, washed with 

cold phosphate-buffered saline solution, and stained with propidium iodide (10 

Aig/ml) in Vindelov's solution (1 mol/1 Tris, NaCl, 0.1%, Triton X 100, 0.7 mg/ml 

RNAse A) for 30 min at 37°C. Fluorescence was measured with an Epics Profile 

II flow cytometer using argon ion laser at 488 nm for excitation. The percentages 

of cells in G o / G i , S and G2/M phases of the cell cycle were determined in two 

independent experiments with the samples from three parallels pooled. 104 cells 

were analyzed for each sample using s tandard software. 

Reversion experiments 

After 72 h of cultivation of nonirradiated or irradiated cells in the presence of 

NDGA or ESCUL, the cells were harvested, washed with PBS, and plated in 

inhibitor-free medium at the same numbers as at the beginning of the experiments. 

They were then cultivated for another 24 h (to determinate [3H]-dT incorporation 

and cell cycle parameters) or 72 h (to estimate growth curves). 

Statistical analysis 

The data are expressed as means ± S.E.M. of 2-4 experiments performed in 3-6 

parallels. The two-tailed paired r-test was used to determine statistical differences 

between control and experimental groups. For statistical evaluation of combined 

effects of radiation and drugs on [3H]-dT incorporation, the analysis of variance 

(ANOVA) was used. The null hypothesis for the interaction between two combined 

factors was that the response of [3H]-dT incorporation did not differ between spe

cific levels of one factor depending upon a particular level of the second factor. All 

the results were presented as percentages of [3H]-dT incorporation levels in control 

samples. 

R e s u l t s 

We studied the effects of various inhibitors of eicosanoid biosynthesis on parame

ters which reflect the proliferation of HS578T and U937 cells using a wide range 

of concentrations (12.5-100 /anol/1). The results showed that NDGA and ESCUL 
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significantly decreased the cell growth and the incorporation of [3H]-dT in com

parison with nontreated control, in a concentration- and time-dependent manner 

without decreasing the cell viability (except for NDGA at concentrations exceeding 

50 /xmol/l which decreased the cell viability by about 20-40%). On the other hand, 

PIROX exhibited no or even stimulative (HS578T cells) effects on cell proliferation. 

Relevant data documenting these results are shown in Figs. 1 and 3 A, B. 

Figure 1. Effects of various doses of 
PIROX (squares), NDGA (circles), or 
ESCUL (triangles) on 3H-thymidine in
corporation (% of nontreated control) in 
HS578T and U937 cells after 24 h (open 
symbols) or 72 h (solid symbols) cultiva
tion. The data are means ± S.E.M. for 
3-4 independent experiments performed 
in six parallels. 
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After exposure to concentrations corresponding to approximately IC^/72 h 

for 3H-thymidine incorporation, i. e. 25 //mol/1 NDGA and 50 //mol/1 ESCUL, 

changes of the cell cycle parameters were studied during 72 h of cultivation using 

flow cytometry (Table 1, first column). Control populations of HS578T and U937 

had similar pat terns of cell cycle distribution, i. e. about 58% cells in G 0 / G i ; 12%. 

in S; and 28% in G 2 / M phase. NDGA increased the counts of U937 cells in either 

G 2 / M phase (after 24 h up to 39%,) or G ( ) /Gi (after 48 and 72h up to 65%), 
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Table 1. Cell cycle distribution of nontreated control (C) U937 and HT578T cells and cells 
upon treatment with nordihydroguaiaretic acid (NDGA, 25 //mol/1), esculetin (ESCUL, 
50 //mol/1) and/or gamma-radiation (5 Gy) 

U937 cells 

Hours 

0 

3 

6 

24 

48 

72 

72 
+24 R"» 

Treatment 

C 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

Nonirradiated 

Go/Gi 

59 

64 
60 
58 

57 
52 
47 

56 
17 
17 

59 
65 
62 

62 
64 
55 

57 
61 
69 

S C 

13 

11 
13 
15 

13 
18 
17 

14 
13 
21 

12 
3 

13 

12 
8 

10 

11 
10 
5 

:-}2/M 

28 

25 
26 
27 

30 
28 
36 

29 
39 
31 

28 
30 
24 

27 
27 
33 

31 
27 
23 

G„/Gi 

55 
59 
56 

46 
56 
48 

38 
38 
37 

49 
55 
49 

51 
54 
48 

54 
56 
46 

Irradiated 

S 

-

12 
13 
15 

16 
13 
13 

7 
11 
9 

9 
7 

10 

9 
7 
9 

12 
7 
6 

G2 /M 

32 
27 
29 

37 
30 
38 

58 
51 
56 

37 
34 
38 

32 
31 
30 

27 
29 
38 

"' cells were cultivated with the drugs foi 72 h and subsequently in drug free medium for 
additional 24 h 

and simultaneously reduced cell numbers in S phase as compared with nontreated 

control cells. ESCUL increased the number of cells in S phase of the cell cycle 

(during 24 h up to 21%). This effect was more pronounced at higher concentration 

of ESCUL (100 /tmol/1) (up to 35% of cells in S phase, da ta not shown). In the 

HS578T cell line, ESCUL induced similar changes in cell numbers in S phase (an 

increase of up to 19%), and NDGA increased the cell numbers in G o / G i phase 

(after 24 h up to 75%). While during prolonged cultivation up to 72 h the values of 

NDGA-treated HS578T cells returned to control levels, an increase of cell number 



Cancer Cells and Lipoxygenase Inhibitors 323 

Table 1. continued 

HS578T cells 

Hours Treatment Nonirradiated 

Go/Gi S G2 /M Go/Gi 

Irradiated 

S G2 /M 

0 

3 

6 

24 

72 

C 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

C 
NDGA 
ESCUL 

57 

60 
62 
61 

58 
61 
65 

58 
75 
58 

59 
62 
33 

12 

8 
8 
8 

9 
10 
5 

10 
6 

19 

11 
11 
17 

30 

28 
28 
29 

30 
26 
28 

29 
16 
20 

29 
26 
48 

-

55 
55 
50 

44 
45 
43 

47 
57 
55 

62 
62 
35 

-

10 
10 
9 

8 
8 
6 

12 
7 

11 

12 
8 

11 

-

37 
32 
37 

39 
36 
40 

31 
27 
30 

24 
29 
47 

in G 2 / M phase (up to 48%,) was observed after t reatment with ESCUL. Fig. 2 

shows representative results of flow cytometric analysis illustrating the cell cycle 

distribution 24 h after the t reatment with the various agents. 

Because of their antiproliferative effects, NDGA and ESCUL were used in stud

ies of combined action with gamma-radiation on cell proliferation and cell cycle. 

On the basis of preliminary experiments to assess the effects of various radiation 

doses (1-7 Gy) on cell proliferation (data not shown), doses of 1 and 5 Gy were 

chosen for more detailed analyses. The dose of 1 Gy affected neither proliferation 

nor cell viability, and 5 Gy reduced cell proliferation by 20-40%, without influenc

ing cell viability (as compared with nonirradiated control) during the time period 

tested. After irradiation with the above doses, the cells were cultivated in media at 

various concentrations of NDGA or ESCUL, and their growth, viability, [3H]-dT 

incorporation, and the cell cycle were compared with reference da ta obtained after 

the exposure to single factors. The growth of HS578T and U937 cells was signifi

cantly íeduced (at least p < 0.01) after the irradiation (5 Gy), after the treatment 

with 25 /tmol/1 NDGA, 50 /tmol/1 ESCUL or after combined exposure to radiation 

and either of the inhibitors, as compared with nontreated control (Fig. 3 A, B). 
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Figure 2. Representative results of flow cytometric analysis of the cell cycles of U937 
and HS578T cell lines after 24 h of cultivation. Cells were treated with 25 //mol/1 NDGA, 
50 /tmol/1 ESCUL, or irradiated with 5 Gy. 

Figure 3. Growth of HS578T (A) and U937 (B) cells cultivated in the absence (diamonds) 
or in the presence of 50 /imol/1 PIROX (squares), 25 //mol/1 NDGA (circles) or 50 //mol/1 
ESCLIL (triangles). The solid lines and solid symbols represent nonirradiated cells. The 
dashed lines and open symbols represent cells irradiated with 5 Gy. The data are means 
± S.E.M. for three independent experiments performed in triplicates. 
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Figure 4. 3H-thymidine incorporation (% of nontreated control) in HS578T and U937 
cells subjected to different treatment. The nonirradiated cells or cells irradiated with 1 or 
5 Gy were cultivated in the presence of 25 //mol/1 NDGA, 25 //mol/1 ESCUL (inserts 3 a, 
b) or 50 //mol/1 ESCUL or without the agents ( ) for 72 h. Data are means ± S.E.M. 
for three independent experiments performed in six parallels. * p < 0.05; ** p < 0.01 
significance of the interactive component 

During the same time interval, the cell viability was slighlyl decreased upon com

bined action of 25 /tmol/1 NDGA and radiation (about 80%) only. Incorporation 

of [3H]-dT into the cells after t rea tment with LPO inhibitors and irradiation (1 

or 5 Gy) was studied in further experiments. After 72 h of cultivation, irradiation 

(with the exception of the dose of 1 Gy in U937 cells), NDGA, ESCUL alone, and 

their combination with irradiation significantly (p < 0.01 or more) reduced the in-
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Figure 5. Reversion expeiiments mcoiporation of 3 H thymidine (A) and growth (B) in 
U937 cells 4 3H-thymidine mcoiporation (% of nontieated control) Nonirradiated cells 
or cells irradiated with 5 Gy were first cultivated in the absence ( ) oi in the piesence 
of 25 //mol/1 NDGA oi 50 //mol/1 ESCLIL foi 72 h (bais without sjmbol R) and then 
cultivated for 24 h in drug free medium (bais with symbol R) Open bais noniriadiated 
solid bais irradiated with 5 Gv Each value represents means ± S E M of two indepen
dent experiments perfoimed in six parallels B Cell growth in drug free medium aftei 
pie-tieatnient with 25 /tmol/1 NDGA (a ides) or 50 //mol/1 ESCUU (tuangles) Diamonds 
represent nontreated controls The solid lines and solid symbols represent nomuadiated 
cells the dashed lines and open symbols lepiesent cells irradiated with 5 Gy The data 
are means ± S E M for two independent experiments pei formed in triplicates 

corporation of [3H]-dT into both cell types as compared with nontreated controls 
More detailed statistical analysis (ANOVA) revealed t h a t combined effects of the 
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drugs and irradiation were rather of additive nature. Significant interactive effects 

on [3H]-dT incorporation were demonstrated for the combinations of 1 Gy with 25 

/tmol/1 NDGA or 25 /tmol/1 ESCUL (Fig. 4). 

Flow cytometric analysis of cell cycle showed that irradiation with 5 Gy caused 

an increase in the counts of U937 cells in G2/M phase (up to 58%) after 24 h 

of cultivation (Fig. 2., Table 1, second column). The values returned to those of 

nonirradiated control thereafter. In the HS578T cell line, the increase in cell counts 

in G2/M phase was not so marked. After combined action of irradiation (5 Gy) 

and 25 /tmol/1 NDGA or 50 //mol/1 ESCUL, the cell cycle parameters were similar 

to those observed after the t reatment with the individual factors alone (Table 1). 

The reversibility of the effects of the single factors and of their combination 

with irradiation (5 Gy) in U937 cells is shown in Fig. 5. The results showed that 

after 72 h of irradiation with 5 Gy or t reatment with 25 /tmol/1 NDGA or 50 /tmol/1 

ESCUL, the incorporation of [3H]-dT into the cells was significantly decreased (at 

least p < 0.01) as compared with nontreated controls, and that after subsequent 

24 h-cultivation of the cells in a drug-free medium, the values continued to decrease, 

with the exception of the cells t reated with NDGA alone. The suppressive effect of 

the combination of irradiation and ESCUL (3.5% of control value) was the most 

pronounced (Fig. 5 A). The effects on [3H]-dT incorporation are in good agreement 

with those on cell growth, the lat ter returning to control values after the termina

tion of the NDGA treatment , remaining reduced after the action of ESCUL alone, 

irradiation alone, or after the combination of irradiation and NDGA, and coming 

to a complete halt after the combined exposure to ESCUL and irradiation (Fig. 5 

B). The combination of irradiation with ESCUL also prevented the reversibility of 

the effects on the cell cycle, i. e. it caused a stable increase of the cell counts (38%) 

in G2/M phase in comparison with the effects of ESCUL or irradiation alone (23 

and 27%., respectively; Table 1). 

D i s c u s s i o n 

Our results showed tha t while piroxicam, a CO inhibitor, had no or even stimulative 

effect on the proliferation of leukemia (U937) or breast cancer (HS578T) cells, both 

LPO-inhibiting agents, NDGA and esculetin, decreased proliferation parameters 

and modulated the cell cycle without significant changes in cell viability. Although 

the CO-inhibiting NSAIDs are reported to be very potent in cheinoprevention of 

bladder and colon cancers in animal models and in man (Earnest et al. 1992; 

Reddy et al. 1992), conclusions from the results obtained in other experimental 

systems have been inconsistent (Fulton 1984; Fukushima 1990; Beckerman et al. 

1992), probably due to different ability of individual cell types to produce PGs. 

On the other hand, the results observed after exposure to LPO inhibitors do not 

seem contradictory. Anti tumour effects of 5-LPO-inhibiting substances have been 
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demonstrated in vivo (Noguchi et al. 1993) as well as in various systems in vitro 

(Snyder et al. 1989; Gáti et al. 1990; Rose and Connoly 1991; Anderson et al. 

1992). This suggests a positive role of 5-LPO metabolites in the control of cancer 

cell proliferation including leukemic cells. These conclusions are corroborated by 

results which proved that the 5-LPO metabolites jmrticipate in the regulation of 

normal hematopoiesis both in vitro (Miller et al. 1986) and in vivo (Kozubik et 

al. 1993, 1994). It has been demonstrated that 5-LPO metabolites play a role in 

cell response to hemopoietic growth factors (Miller et al. 1993) and act directly 

as second messengers in the signal transduction mechanisms for some positively 

acting cytokines (Masongarcia et al. 1992; Peppelenbosch et al. 1992). Moreover, 

because growth factors play an important role also in the regulation of apoptotic 

cell death, the interruption of 5-LPO-dependent cell signalling can upregulate the 

rate of apoptosis (Tang et al. 1996). Thus, it may be speculated that the inhibition 

of the LPO pathway could prevent the stimulative action of growth factors on 

cancer cell proliferation as well as promote apoptosis. 

The effects of NDGA, ESCUL, and/or irradiation on the cell cycle depended 

on the agent, duration of the t reatment , and the cell type. To summarize, the 

main effects of NDGA included increased cell numbers in Gy/Gi and decreased 

cell numbers in S phase of the cell cycle, while ESCUL increased the number of 

cells in S and/or G2/M phases. The effect of irradiation (accumulation of cells in 

Go/M phase) was stronger on the U937 cell line. The differences between the cell 

lines used might be explained by different growth rates, types of cultivation (U937 

cells grow in suspension, HS578T cells are adherent) , and possible differences in 

A A metabolism. Generally, the results of flow cytometry can contribute to the clar

ification of the mechanisms of action of individual factors and their combinations. 

Thus, the higher proportions of cells in S-phase 24 h after treatment by ESCUL 

may reflect a slower passage and accumulation of cells in this jmase. which is then 

followed by an increase of cell numbers in G2/M phase after 72 h of cultivation. 

If the cells in our experiments were preirradiated with a dose of 5 Gy, which 

alone had a reducing effect on cell proliferation, and then treated with the drugs, 

the antiproliferative effects were enhanced, mostly in an additive manner, by the 

combination with either of the two drugs. However, these combinations (especially 

irradiation with ESCUL) can prevent reversion of inhibitory effects induced by the 

individual factors. It may be important from the therapeutical point of view that 

a low radiation dose (1 Gy), which alone does significantly not affect cell prolifer

ation, sensitized the cells to lower doses of NDGA or ESCUL. We may conclude 

that specific intervention in AA oxidative pathways (namely the 5-LPO one) af

ter irradiation interacts with, or modulates the effects of gamma-radiation, e. g. 

in preventing the recovery of radiation damage. These conclusions are supported 

by results of our other experiments not shown here. When the cells were irradi

ated after jiretreatment with NDGA or ESCUL. 110 additional changes in [3H]-dT 
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mcoiporation weie detected 
The mechanisms of combined t iea tment of cells with ionizing radiation and 

inhibitors of eicosanoid biosynthesis remain uncleai Based on the facts described 
above it mav be hypothesized that changes in the cell membrane aftei ladiation 
exposuie togethei with subsequent mter iupt ion of the 5-LPO pathway and thus 
probably of glow t h factoi signalling, could íesult in a stronger inhibition of cell pio
lifeiation It must be stressed howe\ei that the inhibition of L P O need not be the 
onh cause of the effects of the drugs used m our experiments Possible competitive 
stimulation of P G pioduction iiiteiaction with cvtochiome P 450/monoo\ygenase 
pathway (Neichi et al 1983 Wang et al 1991) oi other mechanisms independent 
of the AA cascade might also be of ni ipoitance (Huang et al 1993) Apait ň o m 
these unceitainties it is evident that AA metabolic pathway especially the 5-LPO 
one ma's be a piomismg taiget foi phaimacological mteifeience with cell piohf 
eiation Om expeiiments show that the use of ESCUL seems moie advantageous 
As compaied with NDGA ESCUL does not affect cell viabiht\ even m concentia 
tions exceeding 100 //mol/1 and has a moie pionounced effect on cell piolifeiation 
and cell c\ cle paiameteis also m combination with niadiatioii Although p iobabh 
these effects aie not selectne foi cancel cells L P O nihibitois m paiticulai might 
lepiesent a new phaimacological tool if combined with othei known anticancei 
agents b\ leducmg the effectrve doses and/oi pie\entmg ie\eision of then effects 

A c k n o w l e d g e m e n t s , l l u s ies< tieh is suppoi ted b\ g iants horn Gi ml \genc\ of the 
Czech R< public (No 505/93/2 569 md No 521/96/1716) 
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