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Examination of the effect o f  PGE 2 on PEC of 
intact animals did not reveal any decrease in their 
CL activity. This may be due to the fact that it is 
M which are mainly responsible for CL of PEC 
from intact animals. Since M secrete PGE them- 
selves, they may be more resistant to its immuno- 
depressive effect. 

Thus, the study performed demonstrated a substan- 
tial enrichment of PEC with N and a marked en- 
hancement of their CL activity in inoculated animals 
independently of the type of material used. In addition, 
we revealed a much higher sensitivity of N to a wide 
spectrum of PGE 2 doses in comparison with-M. Fi- 
naUy, it was shown that N exhibit different degrees of 
sensitivity to PGE 2 when stimulated by different agents. 

REFERENCES 
1. A. N. Mayanskii and A. N. Galiullin, Neutrophil Reactiv- 

it),, Kazan, (1984), pp.45-50. 
2. V. Yu. Umanskii,  T. E. Klyuchareva,  and V. A. 

Matveeva, Byull.Eksp.Biol., 107, N.o4, 438-440 (1989). 
3. D. O. Adams, Fed.Proc., 41, 2193-2197 (1982). 
4. R. C. Allen and L. D. Loose, Biochem.Biophys. Res. 

Comrnun., 69, 84-86 (1976). 
5. J. S. Goodwin, A. D. Bankhurst, and R. P. Messner, 

Y.gxp.Med., 146, 1719-I723 (1977). 
6. M. B. Hallet and A. K. Campbell, ZBiochem., 216, 459- 

465 (1983). 
7. A. Halstensen, B. Haneberg, J. Glette, et aL, Y.lmmuno[. 

Methods, 88, 121-128 (1986). 
8. S. M. Taffet and S. W. Russel, J.Immunol., 126, 424- 

427 (1981). 
9. S. Tsanawaki and C. F. Nathan, ZBioI.Chem., 259, 4305- 

4312 (1984). 

Role of E-Type Prostaglandins in Tumor Ceils During 
Contact with NK Cells in Vitro 

V. A. Matveeva, T. E. Klyuchareva, and E. N. Uvarova UDC616.006.6- 018.1 ]-092:612.185 

Translated from Byalleten" EksperimentaI'noi Biotogii i Meditsiny, Vot. 115, N_o 2, pp. 193--t94, February, I993 
Original article submitted July 15, 1992 

Key Words: tumor cells; N K  cells; E-type prostagIandins 

It has been demonstrated in our previous studies that 
hi~Jaly malignant tumor cells, in contrast to cells of low 
malignancy, when in contact in vitro with NK cells as 
well as macrophages and neutrophils, rapidly begin (for 
several rain) to secrete into the culture medium E-type 
prostaglandins (PGE), which suppress the cytotoxic 
activity (CTA) of NK cells [1,2]. We observed the 
active PGE release by highly malignant cells of Syrian 
hamster sarcoma, selected in vivo or tmmfformed by the 
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Rous sarcoma rims alter their contact with NK cells. 
Information is available on the greater reskVtmace to the 
cytotoxic effect of macrophages and neutrophils as well 
as NK cells exhibited by malignant tumor cells selected 
in vivo as compared to parental variants [4,8,9]. It has 
been shown in other reports [7,10] as well as in our 
own [2] that the resistance of several types of tumor 
cells is conditioned by their ability to suppress NK 
cells activity due to PGE secretion. It is obvious that 
PGE secretion induced by effector ceils of the system 
of natural resistance is one of the protective mecha- 
nisms of tumor cells [1,6,9]. 

It is of interest to us to study the following as- 
pects of  the mechanisms of the interaction between 
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TABLE 1. Dynamics of PGE Release by HET- -SR Tumor cells Depending  on Tumor Ce l l :NK-CeI1  Ratio for Contact  in Vitro 

Tumor cell: 
NK-cell ratio in 

mixture 

Con t ro l  (C) 
1:1 
1:10 
1:10 
1:20 
1:20 

Treatment  of  
tumor cells with 

mdometnacm: 
4 -  o r  - 

D 

+ 

+ 

PGE secretion in CF by H E T - S R  after contact with N K  cells; t ime of  contact, rain 

30 

56/51(1.0) 
57/48(1.1) 
56/10(5.6) 
56/49(1.0) 
57/17(3.3) 
57/51 ( 1 .o) 

60 

52/52(t.0) 
n.d. 

59/30(2.0) 
59/58(1,0) 
58/36(1.6) 

n.d.  

120 

50/52(0,9) 
50/49(1,0) 
42/20(2,1) 
59/58(1,0) 
49/47(1,0) 
49/49(1.0) 

180 

48/50(0.9) 
47/53(0.9) 
48/22(2.1 ) 
42/41 (1.0) 
50/46(1,0) 

n.d. 

240 

46/47(0.9) 
n.d.  

42/32(1.3) 
42/42(1.0) 

ll .d. 
n.d.  

Note: ": number of tumor ceils in all samples 1.7• C: control, CF from intact tumor ceils. Numerator: % CTA of intact tumor cells; 
denominator: % CTA of NK cells treated with CP; in parentheses: ratio between CTA of NK ceils in experiment and in control. 

tumor cells and NK cells: 1) the duration of the ac- 
tive PGE secretion by tumor cells upon contact with 
N K  cells; 2) the possibility of indomethacin inhibi- 
t ion of PGE secretion by tumor cells during the 
process of PGE release. 

MATERIALS AND METHODS 

A highly malignant grain of Syrian hamster embryo- 
nal fibroblasts transformed by the Rous sarcoma vi- 
res (strain HET-SR)  was used in the experiments 
[5]. Cells were grown in an F-12 culture medium 
containing 10% calf serum and gentamicin. NK cells 
were isolated from human lymphomass (provided by 
D. M. Mkheidze at the Departament of Blood Tram- 
fusion of the Cancer Research Center, Russian Aca- 
demy of Medical Sciences). Isolation was camed out 
in a Percall density gradient according to a tech- 
nique described previously [3]. PGE secreted by 
H E T - S R  tumor cells upon  their contact with NK 

cells in vitro was determined in the culture fluids 
(CF) of tumor cells b37 a bioassay developed by us 
on the basis of the immunodepressive effect of PGE 
on the CTA of N K  cells [1]. For  the assay tumor 
cells were removed from the glass with versene and 
mixed m a dose of 1.0-1.5x10 s with N K  cells in 1.0 
ml of RPMI-1640 medium, as a role, in a 1:10 ra- 
tio or other ratios as required. To enhance contact 
between tumor ceils and N K  cells the mixture was 
centrifuged for 90 sec at 1000 g. After 30 min con- 
tact at 37~ 0.2 ml of C F  from each sample was 
added to fresh intact N K  cells, after which the 
cytotoxic activity was tested by the standard technique 
using 51Cr-labeled MOTL-4 target cells (effector:target 
ratio 50:1). 

PGE in CF was determined by measuring the 
degree of suppression of N K  cells CTA and the in- 
hibitory effect of  indomethacin. PGA secretion by 
tumor cells was arrested by indomethacin (Sigma) in 
a concentration of 20 gg. 
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Fig.1. Indomethacin suppression of PGE release by H E T - S R  
tumor cells (at different t imes of N K - i n d u c e d  PGE secretion). 
a) control of CTA of intact NK cells; b) PGE release by tumor 
ceils induced by NK ceils (from data on suppression of CTA of 
NK cells), H E T - S R : N K -  cell ratio 1:10; c) indomethacm s u p -  
pression of PGE release by tumor  cells.Abscissa: PGE secretion 
after contact with NK ceils (h); ordinate: CTA of NK cells (%). 

RESULTS 

For a study of the dynamics of P G E  secretion by 
HET-SR tumor cells induced by N K  cells, samples 
of CF from the cell mixtures were taken 30 min after 
contact, and then at hourly intervals. The medium 
was changed after each run. The samples were tested 
immediately for PGE  presence by the bioassay. We 
have previously reported in studies relating the de- 
velopment of this test that active P G E  release by 
tumor cells is detected in all cases provided that the 
tumor ceU:NK-cell ratio is I:10. The data on the 
dynamics pf PGE secretion for various cell ratios are 
presented in Table 1. PGE secretion in CF  (tumor 
cell:NK-cell ratio 10:1 or 20:1) was shown to start 
after just 30 rain contact; moreover, in the case of a 
20:1 ratio the maximum PGE release seems to be 
attained even before this time. Accordingly, PGE 
secretion by HET-SR tumor cells for the maximum 
tumor cell:NK-cell ratio was shown to end 1 h after 
contact, whereas in the case of 10:1 ratio PGE se- 
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cretion was detected in the samples taken 2 h after 
contact. No PGE release was found for a 1:1 ratio 
during the entire period of observation. PGE release 
in the samples was arrested by a preliminary treat- 
ment of the tumor cells with indomethacin. No 
spontaneous PGE secretion was detected in the con- 
trol (see Table 1). 

The results obtained suggest that the duration of 
PGE secretion depends on both the amount of tumor 
ceils and the ratio between the tumor cells and the 
NK cells inducing the P G E  secretion. 

It has been previously reported [1] that direct 
contact between tumor cells and NK cells is required 
to cause PGE release; this is achieved by centrifuga- 
tion of the cell mixture for several rain. In the case 
of a low NK-cell:tumor cell ratio only some of the 
tumor cells seem to enter into contact with the N K  
cells, and repeated cycles of  the contact lead to PGE 
release by tumor cells not engaged in contact earlier. 
Accordingly, in such samples the PGE secretion 
process is drawn out. Increasing the NK-cell:tumor 
cell ratio provides for a simultaneous contact of the 
N K  cells with the majority of  the tumor cells, and 
consequently leads to a rapid dwindling of the PGE 
secretory activity of these cells. Therefore, it is evi- 
dent that PGE secretion by the tumor cells starts 
from the first minutes of their contact with NK cells 
and is completed after 1 to 1.5 h. 

It was of interest to study the possibility of the 
suppression of PGE release by HET-SR tumor cells 
induced by N K  cells (1:10) ratio. For this purpose, 
a suspension of tumor cells was treated with indo- 
methacin for 1.5 h prior to their contact with N K  
cells or at different moments after this contact dur- 
ing the entire period of P G E  secretion (3-4 h). It 
was shown (see Fig.l)  that PGE  secretion may be 
suppressed by indomethacin at any time during the 
entire period of its release. 
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