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Effects of Leukotrienes on Neutrophil Migration,
and on Production and Action of Lymphokines
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The ellect of the leukotrienes LTB4, LTC, and LTD4 on the production of the lympho-
kitie leukocyte tnigiation inhibitory factor (LIE) honi hutnan periphetal blood inono-
nuclear cells was tested. LTC4 and LTD4 failed to influence LIE production by cells
stitnulated by antigen or the polyclonal T cell activator, phytohemagglutinin (PHA). I.TB4,

production but was without effect when cells were stimulated by PHA. The cell levels ot
cyclic adenosine tnonophosphate (cAMP) were unaffected by 2.5 x 10"' M L.TB.) in the

\MP; leukoc

mftedloi publication 7 .\piil 198-1

The leukotrienes are derived from arachidoni(

acid

MATERIAL AND METHODS

1 via the lipoxygenase pathway (14), and are r, , • , ir- J •
, , , , ,L [i • u Effects of leukotrienes on LIE production

:ased by human lung tissue (9) and penph- JJ J >- .

eral leukocytes (8) stimulated by Ca2+ iono- PHA-pulse and antigen-induced production of

phore. The leukotrienes LTC4, LTD^ and LIF by human blood mononuclear cells (MNC)

LTE4 have been shown to be the bioactive was carried out as previously detailed (1, 3).

components of slow-reacting substance of ana- The antigen used was purified protein deriva-

phylaxis (10), and the leukotriene LTB4 is a tive of tuberculin (PPD; Statens Serum Insti-

potent chemo-attractant and proaggregant for tute, Copenhagen, Denmark) at a concentra-

neutrophils (6, 11). A general regulatory role tion of 50 ng/ml. Parallel cultures in medium

of the leukotrienes on the inflammatory reac- alone were used as controls. The leukotrienes

tions is indicated by recent studies showing an were added at the beginning of the culture

inhibitory effect of LTB4, LTD4 and LTE4 on period, and, in the case of PHA-pulse treat-

mitogen-induced lymphocyte transformation ment, the cell suspensions were reconstituted

(12, 13, 17) and antigen-induced plaque-form- with the leukotrienes after the 1 h pulse period,

ing cell formation in vivo (17). Appropriate controls without leukotrienes were

In the present study, the influence of LTB4, always cultured in parallel. After 22 h at 37°C,

LTC4 and LTD4 on the G,, to G, effector stage the supernatants were collected by centrifuga-

of the immune response was measured by test- tion. Before assay, the leukotrienes were re-

ing the elaboration of the lymphokine, leuko- moved by dialysis for 48 h with at least two

cyte migration inhibitory factor (LIF) (1). changes of dialysates.
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Bioassay of LIE activity Quantitation of cAMP

An indirect leukocyte migration agarose techni- The same medium and cell density as for the

que, using purified, human polymorphonuclear elaboration of LIF were used. The MNC cyclic

cells (PMNL) as indicators, was used as pre- adenosine monophosphate (cAMP) content was

viously described (1). The migration index (MI) assayed in duplicate on duplicate samples as

was determined by the formula: MI = mean previously described (15, 16). The data shown

PMNL migration area in antigen or lectin- represent mean values of these four determina-

stimulated cell supernatant/mean PMNL migra- tions (the SD values were below 10%).

values of MI < 0.85 indicate the presence of

LIF. All assays were done in triplicate, and the
per cent error was less than 5 %. RESULTS AND DISCUSSION

Effect of leukotrienes on PMNL migiation

Effect of leukotrienes on PMNL migration and the expre.s.non oj LIE activity

and the expression of LIE activity ^,, , ,
lable 1 shows the effects of LTB4, LTC, and

These experiments were performed as earlier LTD4 on the migration of PMNL in the pre-

on PMNL migration under agarose was de- concentration I()-<' M, caused a significant en-

termined as a migration index (MI) calculated hancement of migration. Furthermore, al-

as follows: Ml = mean migration area of leuko- though the effect is slight, LTB4 seems to

triene-treated PMNL/mean migration area of reduce, directly, the function of LIF.

PMNL in medium alone. The effect of leuko-

ding Sephadex G-100-puTif,edTlT and \ s E/M of leukotrienes on the elaboration of LIE

control counterpart , to PMNL in the presence As shown in Table 2, LTC4 and LTD4 failed to

o r a b s e n c e o f leukotriene. After 60 min at 37°C, influence LIF production by MNC, whether

the cells were allowed to migrate under agarose stimulated by recall antigen or the polyclonal T

(1, 3). T h e Mi's were calculated u.sing the lymphocyte activator, PHA (last data not

formula: MI = mean PMNL migration area in shown). In contrast, LTB.,, at concentrations at

LIF-rich supernatants/mean PMNL migration and above K ) - ' M, induced a significant inhibi-

area in the control counterpart . don of LIF production by MNC stimulated by

Cone, of

lc.ukotr,enes

ts ol 1 I LTD4 on

,0

PMNl

1-8 M-

.migration a

Migiatic

nd the function of prefonned LIF

,n index

10-'M ,0-«M



EFFECTS OF LEUKOTRIENES ON LIF PRODUCTION

antigen (Fig. 1); however, it failed to influence
the elaboration of LIF from PHA-stimulated
cells (Table 2). These results are only in partial
agreement with those recendy reported by
Payan & Coetzl (12), who found that of the
leukotrienes B,,, C4, D4 and E4, only LTB,,
prevented the elaboration of LIF from PHA-
stimulated human MNC rather than the ex-
pression of LIF activity. The latter assumption
was based on the finding that LIF activities in
supernatants of LTB4-treated T lymphocytes
were similarly diminished before and after
molectilar sieve chromatography. However,
this does not rule out an additional inhibitory
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]
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fu of LTB4 < the of LIF

10"' 3x10"''

LIFpiodtictionby:

MNC wore stimulated by PHA-pulse (5 |xg/ml

1 he numbers o( experiments are shown in bra

The reason for the discrepancy between our
results and those of Payan & Goetzl (12) on the
effect of LTB,, on the LIF production by PHA-
stimulated human MNC is at present unknown.
However, in contrast to their study, we used a
pulse-stimulation with PHA and a shorter in-

These diffe ay explain the sults.

f LTB., on MNC cAMP

arachidonic acid deriv

•AMP levels (pmol/io' cells)

.1 isoprotrenol were use
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crCclSC the Ccllulsr levels of Cy\IVIP ('7') Since '̂ ' l̂ *̂ '̂ l̂ *̂ i !• ̂ - ̂  Parnhiiin, H. J.; Imniunoniodulutor
cAMP effectively inhibits the elaboration of LIF i.ntiinnan.mat<,ry lunction ol E-typc pro.staglandin

(2), tbe inhibitory effect of LTB, might be me- ^"1^^]. ^—!^^nZ<A^7^"S^W^i^''' '
diated by leukotriene-induced elevated cAMP 5 ciaesson, H. E.: Leukotriencs A4 and B., .stimulate th
levels in MNC. We therefore tested the effect of tormation of cyclic AMP in human leukocytes. FEii
LTB4 on cAMP metabolism with and without Lett./?9, 3(W-.'i()8, 19HL'.
, , , ,. . , ., . , , ... 6. Ford-Hutchinson, A W.: Neutrophil aggregating prop

the phosphodiesterase mhibitor, theophylhne ertie.s of PAF iccnher md leukotdene B int 1 im
(18). Although strong potentiation of isopro- mu'nopharmacoIVTy-'ri' 1983." ™"'
trenol-induced cAMP generation was obtained 7. Cioodwin, j . s., Brombcrg, s. & Messuer, R. p.-. Studie
by treatment with theophylline, no effect on the "" 'he cyclic AMP response to prostaglandin in huma
MNC levels of cAMP was seen following addi- iynphocytcs. Cell. Immunol. 60, a98-;)07, 1981.

tion of LTB, (Table 3). Qualitatively, t l ^ same «• [;—;,^^ poi;:";:;c>r;e:k:;:i ™s ^
results were obtained with purified human T /22, 87-90, 198(1.
lymphocytes (results not shown). 9. Lewis, R. A., Auslcn, V. T., Drazen, J. 1-1., Clark, D. A.

In granulocytes, LTB., seems to affect the Marfat, A. & Corey, E. }.: slow reacting substance o

levels of cyclic nucleotides. Thus, under certain frZ''hum'm' and''rTso' "^ ' '" , '"""™" ^''^ ^ '" ' j , "

conditions, LTB^ increases cAMP (5) as well as (UsA) 7/™7"l()-'i715! 1980""'
cGMP levels (4) within these cells. Therefore, 10. Morti.s, H. R., raylor, G. w.. Piper, p. j . & lippins. j .
one bas to consider the possibility that LTB^ R.: Structtire of .sbw-teactiiig substance of anaphylaxi.s

, y---iTi*n 1 • » * x r / ^ A 1 f r o m tjuineii-piti iunir Ni i tu rc '^85 104—106 1980

elevatmg agents do not reduce tbe elaboration potent stereospecific stimulator of neuttophilchemotaxi.s

of LIF and, in fact, reverse the effect of cAMP atid adherence. Blood 58, 658-661, 1981.

(2)), one cannot at present exclude the possibili- '2' ''"V''"' ''• '^'- ̂  '^'"'="'' ^- .1' SP""""^ supptcssion of

ty that LTB4 influences the cAMP and/or cGMP ' i ~ , , , ' Il7f"i^!,lj'l"t^'" ''̂  ''"̂ °'™"'= "̂ - J'
metabolism in certain MNC subpopulations. ,;, R,,,,.p|^,,«ynski, M.,' Borgaet, P. & Sirois, P.: l.et.ko-
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