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Short communication

Human Polymorphonuclear Leukocytes:
Effect of Chloroquine on Aggregation, Arachidonic
Acid Liberation and Thromboxane B, Generation
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Abstract. The effects of the antimalanial diug chlotoquine (CQ) on arachidonic
acid (AA) lhiberation fiom thiomboxane B, (TXB,) foimation i, and aggiega
tion of 1solated human polymorphonuclear (PMN) leukocytes stimulated with N-
formyl methionyl leucyl phenyl alanmine (FMLP) weire mvestigated CQ decireased
aggregation of stimulated PMN leuhocytes however m contiast to AA hiberation
and TXB, formation lower concentrations were morc effective than the highest one
used This effect may be associated with an increase in mtracellular pH 1epotted to
be mmduced by higher C'Q concentiations possibly counteracting the mhibition of
aggregation and/o1 elimmating negative feed backh contiol of aggiegation by lack
of prostaglandins

Key words: Human PMN leukocytes — Chloioquine — Aggregation — Arachi-
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The antimalanal and antunflammatory diug chloroquine (CQ) was reported
to mhibit phospholipid methylation, protemn kinase and calmodulin-dependent ka
nases 1 human monocytes (Huist et al 1986} and the generation of 1eactive oxy
gen species 1 stimulated human PMN leuhocytes (Huist et al 1987) Inhibition
of blood platelet aggiregation and histamine secretion fiom mast cells was sug-
gested to be due to the high afimity of CQ to the plasma cell membrane of these
cells (Nosal et al 1991 Jaufimova et al 1994) In both platelets and mast cells,
CQ dose-dependently mliited arachidonic acid pathway at the phospholipase A,
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and thiomboxane synthase levels (Nosal et al 1995, Diabikova et al 1996) Since
PMN leukocytes play a crucial 10le m inflammatory 1eactions, 1t was of interest
to study the effects of CQ on 1solated human PMN with 1espect to alterations of
thenr aggiegation, arachidonic acid (AA) liberation and thromboxane B, (TXB;)
formation

Materials and Methods

FMLP (N-foamyl-methionyl-leucyl-fenyl-alamne, Sigma) Chloioquine (CQ)
(ACO, Sweden), Dextian T500 (Phaimacia Fine Chemicals), Lymphopiep (Nye-
gaard and Co), *H-AA (7 6 x 10° Bq/ml) and '*°I-TXB, RIA it was the kind gift
from D1 I Mucha, Inst of Isotopes, Budapest, Hungary

Isolation PMN were 1solated fiom blood of healthy volunteers into 3 8% tiisodium
cttiate dihydiate (9 1), after dextiane sedumentation and centifugation on Lym-
phoptep by modified Boyum s method (Boyum 1968) PMN wele 1esuspended
phosphate buffer salme (PBS) <olution (137 mmol/l NaCl, 2 7 mmol/l KCI, 81
mmol/l Na,HPQy, 1 5 mmol/l KH,POy, 18 mmol/1 CaCl,, 10 mmol/l MgCl,),
pH 7 4, and washed once with PBS For mdividual assays PMN were diluted as
desciibed below The puiity of 1solated PMN was > 95%

PMN aggregation was measured tuibidimetically (aggregometer Chiono-log Dual
Channel) PMN (7 108 /sample) were premncubated for 5 nun with CQ (1, 10, 100,
1000 pmol/l) and subsequently stunulated with FMLP (0 1 gmol/l) for 5 mun at
37°C The 1esults welre expressed as aggregation amplitude m mm, measured 60 s
after stimulation

SH-AA hberation Labelled (37 x 1072 MBq*H-AA/10°PMN/ml, 1 h/37°C) and
washed cells weire pretieated with CQ (1, 10 100, 10600 gmol/1) for 5 mn at 37°C
and subsequently stimulated with FMLP (0 1 yanol/l) for additional 3 min Phos-
pholipids weie extiacted (Janéimova and Nosal 1989), and 1 wdioactivity was mea-
sured 1n Packaid Tiicarh 2500 TR

TXB, production PMN (108 cells/100 ul) were stabilised at 37°C for 3 mun and
mcubated with CQ (1, 10, 100, 1000 jemol/l) for 5 min at 37°C. and stimulated
(FMLP 0 1 gmol/1) for additional 15 min TXB,; was determined i the supeinatant
usmg 1adioimmunoassay (Nosal et al 1993)

Statistical evaluatron All values are given as means + S E M, and the results were
statistically processed by Student’s t-test

Fig 1 shows the 1epiesentative aggiegation cuives of 1solated PMN treated
with CQ (1, 10, 100, 1000 pmol/1) and stimulated with FMLP (0 1 gmol/l) The
lower concentiation of CQ (1 pmol/l) was moie effective than the lugher concen-
tration used (100 pmol/1) At 1000 pmol/l, CQ did not affect the aggregation of
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Figure 1 Representative Amplitude
aggregation curves of hu- (mm)
man PMN leukocytes
treated with different 70
concentrations of C'Q and 60 Control 1000 wmol/l
subsequently stimulated 1 100 pmol/l "
with FMLP 50 10 umol/1
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Figure 2. Effect of CQ on aggtegation of F MLP-<timulated 1solated human PMN leuko-
cytes Kach value represents the mcan from 14 expcniments E SEM »p <005 =xp <
001

PMN leukocvtes induced with FMLP Fig 2 summaiises the effect of CQ (1 10,
100 1000 pmol/l) on FMLP-nduced aggiegation of solated PMN CQ i the con
centration range from 1 ymol/1 to 100 ymol/l decreased signmficantly the amplitude
of aggiegation curtves The most effective concentration was 10 umol/] (deciease
from 59 6 + 1 59 mm to 50 242 39 mm) Fig 3 shows the effect of CQ on *H-AA
liberation as percentage of FMLP stimulation CQ i the concentiations of 1 and
10 pmol/] nonsigmificantly mcreased *H-AA hiberation fiom stimulated PMN, to
109 48+ 14 1 and 116 613 5%, respectively Higher concentiations of CQ (100 and
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Figure 3. Effect of CQ on FMLP-stimulated *H-arachidonic acid liberation fiom phos-
pholipids of 1solated human PMN leukocvtes Values aie expiessed as percentage of values
obtamed after stunulation with FMLP 26 014 £ 2757 dpm Each value 1s the mean from
6 experiments £ SE M, "p < 001

% of stimulation
Or

120[ T

100t

80r .
T

60F

40+

20+

FMLP 1 10 100 1000

Chloroquine (umol/1)

Figure 4. Effect of CQ on FMLP-stimulated TXB, production frtom 1solated human
PMN leukocytes Values are expressed as percentage of valies obtained after stinulation
with FMLP 721428 4 pg/10° cells Each value 1s the mean from 6 expennments + S E M
*p<001

1000 pamol/1) significantly decreased stimulated SH-AA Iiberation. to 66 145 8 and
65 28 £ 8 5%, 1espectively The effect of CQ on TXB; formation as percentage of
stimulus (FMLP) 1s illustiated 1 Fig 4 CQ m the concentiation of 1 gmol/l non-
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significantly incieased TXB, foimation to 109 6 +15 9% In the concentrations of
10 and 100 gmol/l CQ nonsignificanly decieased TXB, generation to 828 +85
and 88 2 + 10 9% 1respectively TXB, geneiration was significantly decieased by
1000 pmol/1 CQ, to 71 6 + 6 4%

Stimulation of PMN leukocytes with FMLP (suiface membiane 1eceptol stim-
ulus) evolkes a series of responses which includes aggregation and 1s accompanied
also by mduction of phospholipid metabolisin va activation of specific phosphol-
pases

In owr expenimental settings CQ shghtly but significantly decieased aggiega-
tion m stimulated human PMN leukocytes at concentiations close to therapeutic
levels (1, 10 yanol/1} (Titus 1989), however lower concentiations of CQ were moie
effective than the highest one used (1000 pmol/1) Two possible explanations may
be suggested Fustly PMN leukocytes as well as other blood elements accumulate
CQ m very lugh concentiations (Nosal et al 1988) With wcieasing concentiations
of accumulated CQ mtracellular pH keeps mcieasing (Ohkuma and Poole 1978
Poole and Ohkuma 1981), which may counteract imhibition of aggiegation since
a similar change of mtiacellular pH was found to be induced by FMLP (Sha'afi
and Molsh1 1988} Secondly 1t 1s known that prostaglandins PGE; and PGE; pa
tially mhibit aggregation mmduced by FMLP (Wise and Jones 1994) CQ at high
concentrations decieased AA hbeiation (Fig 3) and thus lach of prostaglandins
may have elimmated negative feed back contiol of aggregation cxplaning at least
paitly the biphasic effect of CQ 1n our experiments CQ diminished *H-AA liber-
ation and TXB, generation in PMN leukocytes m the higher concentiations used
(Figs 3 4) This suggests that CQ mught affect the suiface membrane 1eceptor
for FMLP o1 associated metabolic events and this way mhibit the arachidomc acid
pathway CQ dose dependently mhibited human and 1at platelet aggiegation wn
vitro and ez vivo (Cummins et al 1990 Janéinova et al 1994 1996), as well as
SH-AA hberation n vitro m stimulated platelets (Nosal et al 1995) As for PMN
leukocytes 1t 1s not known to what extent arachidonic acid cascade paiticipates in
aggregation however the obtained 1esults indicate a possible connection between
the functions studied
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