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Effect of leukotriene B,
blood cells and endothelial cells'
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ABSTRACT Leukotrine B, (LTB,}induced buman
neptrophils (New) aggregation with thromboxane
B, / prostaglandin E, formation and lysozyme
release,  enhanced platelet aggregation and /or
serotonin release caused by threshokl concentrations
of calcimycin or ADP, and increased New adherence
to human unbilical vein endothelial cells. Some of its
actions were inhibited by quercetin and cobra venom,
These results indicate that LTB,  possesses
pharmacological effcets on blood cells as well as on
endothelial cells. and would be vseful for searching
new type of anti—inflammatory drugs,

KEY WORDS lenkotrienss  B; neutrophils;
platelet aggregation, vascular endotheliym

Levkotrienc B, (LTB,) is one of the major prod-
ucts of arachidomic acid metabolismvia lipoxygenase
pathway in animal and human Nev''”. LTB, has
been found to be an important biochemical mediator
in inflaimmatory reactions. causing chemotaxis,
chemokinesis, and leukocyte adhesion’”, Tt may also
be involved in the process of tissue injury and
thrombus formation™. The mechanism by which
LTB, takes part in various pathological processes has
not well been known. In this study we have purified
LTB, from porcine Neu and observed its effects on
arachidonic acid metabolism and activation of human
leukocytes, platelets and human umbilical vein
endothelial cells (HUVEC) in order to study its patho-
logical and pharmacological significance.

MATERJALS AND METHODS

Calcimycin and ADP from Sigma, dextran T500
from Pharmacia, arachidonic acid from Fluka. So-
dium [YCrlchromate (Na,”'CrD, from the Atomic
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Energy Company of China, Cobra venom of Naja
naja atra was a gift from the Snake Venom Institute of
Guangxi Medical College. The RIA kits for
thromboxane B, (TXB,;) and 6—ketoprostaglandin
F,, (6—keto—PGF,) and the ELISA kit for von
Witlebrand factor (vWF) were prepared in our labora-
tory,

Preparation of LTB, Porcine blood was collec-
ted in 2% Na,—EDTA. The platelet—rich plasma
(PRP) was removed after centrifugation, The re-
maining blood was diluted with 2% Ficoll-hypague
and centrifuged. The New pellet was treated with
NH,C1—Tris for lysis of the remaining red cells. The
Neu werc suspected in Hank’s solution without Ca®*
and Mg?* at 1x 10" cells= L7, incubated with
Ca®* 20mmols L™' and Mg™* 10 mmol« L7 for5
min. then incubated with arachidonic acid 600

jmols L7' apd cakimycin 10 gmol- L' for §
min, and terminated by adding methanol/
acetonitrile. The supernatant was collected afier

centrifugation, dried, passed through silicic acid
column, and then purified by revesed—phase (C—18)
HPLC (LKB Co). Quantitation was done by using uv
absorption {1, =280 nm, §=3%500). The purity of
LTB, extracted by HPLC was 95%.

Platelet aggregation Human blood was collec-
ted in 3 8% trisodium citrate (vol : vol, 9 : 1). The
PRP was taken after centrifugation. Platelet
aggregation was performed either with threshold con-
centrations of inducers (ADP, collagen. arachidonic
acid and calcivmyein) or wtih a combination of LTB,
2 mol+ L' and each inducer at its specific threshold
concentration. The aggregation rate was measured
according turbidimetry.

Platelet serotonin (S—HT) secretion PRP was
mixed with 5—{*H]HT and ip.ubated at 37T for 30
min. Five min after adding ADP. collagen
arachidonic acid or calcimycin, the PRP was mixed
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with 6% methylaldehyde and centrifuged. The
radicactivity cf the supernatant was measured in
FI2101G liquid scintillation countet (Efficiency 70%),

Neu aggregation Huan Neu aggregation was
petformed as described elsewhere!™ The Neu were
first preiocubated in the presence or absence of
quercetin fer 5 min prior to the addition of LTB, 2
grmol+ L' and Neu aggregation rate was measured
with turbidity method.

Nev—endothelial cell adherence HUVEC were
isolated from intimal lining of umbilical vein and
grown to confluence on 24—well culture plates
(Coslar) at 37C under 5% CQ,. Neu were labeled
with sodium [*'Crjchromate. The Neu—endothelial
cell adhesion was assayed as previously described"”,
LTB, was incubated either with Neu for |5 min, or
with HUVEC for 1 h, before Neu—cndothelial ceil
adhererce assay. In the adherence inhibiting—experi-
ments, Neu or HUVEC were pretreated with venom
of Naja naja aire before the additin of LTB,.

Radivimmunoassay for TXB, PGE, and
6—keto—PGF,, The samples {or standard),

‘Bl-labeled TXB,, PGE, or 6—keto—PGF, and
corresponding antibody were mixed and incubated
overnight at 4T . Separation of bound from free
ligand was performed by adding polyethylene glycol
4000. After centrifugation. the supernatant was re-
moved, and the pellet of 'ZI—tracer combined with
antibody was counted in FJ-2008 gamma counter®.

¥WF assay (ELISA) The plate wells were coat-
ed with an anti-vWF monoclonal antibody overnight

and washed thoroughly. The samples and ancther
anti-—vWF monoclonal antibody which had been
linked with horseradish peroxydase was added and in-
cubated. The o—phenyl diamide was added. After
the substrate was colored, its A4 was determined at
492 nm™’.

Neu lysozyme assay The supernatant of Neu
was incubated with Micracoccus
solutior.  The amount of lysozyme was determined
according to turbidity alternation of fysodicticus solu-
tion in the spectro photometer,

Statisties  Statistical analysis for significane was
calculated by 1 test.

fysadeicticus

RESULTS

Effect of LTB, on Neu activation Addition of
LTB, induced Neu aggregation with the EC,, |
gmol L' (085-1.15 pmole L7'). The Neu
activation was accompanied by both release of
lysozyme and formation of TXB;, and PGE, ina
concentration dependent manner. It affected
lysozyme release from Neu only at a concentration of
500 yg+ mi™' (Tab 1),

Enhancing effect of LTB, on platelet actimtion
by calcimycin asd ADP LTB, 2050 gmole L™
showed an enhancing effect of the threshold concen-
tration of calcimycin (10 pg+ ml™), TXB, forma-
tion by platelet was oot altered under these
conditions, On the other band, LTB, did not aug-
ment the action of either collagen or arachidonic acid
(Tab 2).

Tab 1. Neuatrophil aggregation. lysozyme release, and thromboxane B,/ prostaglandin E, (TXB,/ PGE,) forma.
tion induced by leukotrieme B, (LTB) 2 ymol- L™ and their altermation in the presence of quercetin  r— 10 sam-

ples, X+ s “P>0.05 C'P<0405  "UP< 04 vs control.
Quercetin, Neu aggregation, Lysozyme, TXB,, PGE,,
ug / ml % ¢g /10" Neu pg/ 10° Neu pe /10" Neu
Contrel 109+ 1.9 17.2+ 25 281+ 65 36t 4
50 6.1+ 27" 179+ 24° 190+ 43*° 19+ 5**

100 i J Tl I 18+ 3° 167+ 59*** 17+ 3***
200 1.7+ 0.8 17,74 2.7° 144+ 31°*° 15+ 4
500 - 141+ 2.1°° - -
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Tab 2. Enbancing effect of LTB, 2 ymol- L™ on
platelet activation induced by some inducers, »= sam-

ples in parentheses, x= 5. “P> 005 TP<0.05,
“**P< 0.01 vs control '
Platelet S-HT TXB,.
Dru atio release, pe s/ 2> 10
g aggres n, B cells
’ (n=10) {(n=10)
Adenosine diphosphate (0.33 ymols L7}
Control 14% 13(7) 22+ 11 04+ 03
LTB, 11£5°(N 45+ 18**7 029+ 021°
Collagen (5 ug+ ml™")
Counirol 23+ 18 (7) 26+ 12 09+ 0.7
LTB, 14+ 177°(7) 25t 14° 16+ 17"
Arachidonic acid (40 ug» ml™)
Control B+ 44(7) 39+ 12 T+ 5
LTB, 7+ 3°(5) k8l T+ 6"
Calcimycin (10 pg= ml™')
Control T 6(6) 46+ 17 43129
LTB, 55+ 20°*9) 65+ 167 4.4+ 47"
Effect of LTB, on Nev—endothelial cell
adherence LTB, promoted Neu adherence to

HUVEC in dose dependent manoer with the EC,, 0.2

amols L' (0.16—0.24 gmol- L7'). The LTB,-

treated Neu stimulated 6—keto—PGF,, formation and

vWF releasc from endothelial cells, New adherence

stimulated by LTB, was significantly inhibited by
1

preincubation with cobra vepom 0.2 mg* ml, but
such Neu retained their ability to promote arachidonic

acid metabolism in, and VvWF release from.
HUVEC. In marked contrast. preincabation of
HUVEC with LTB, alome or with 2 combipation of
LTB, and cobra vepom did not modify their subse
quent adhesion for Neu. nor the release of vWF and
6—keto—PGF,, (Tab 3).

DISCUSSION

In the present study, we prepared LTB, from
the porcine Neu and purified it by HPLC. 1t is gener-
ally believed that LTB, is not capable of acfivaling
platelets. However, we found that LTB, could en-
hance platelet aggregation and / or 5-HT release in-
duced by threshold concentrations of calcimycin and
ADP, while it alone did not cause platelet
activation. Tt is well known that platelets play a cru-
cial role in hemostasis. Our results suggested that
LTB, might take part in the thrombus formation in a
way of enhancing the effect of some platelet activating
agents when leukocytes were involved in this process,

LTB, and certain agenis have been reported 1o
promote Neu adherence -to the endothelial cells.
However, it has been controversial whether LTB,
gives its efficiency by activating Neu or by stimulating
endothelial cellsV™'"? Tn this study, it is the Neu,
not the endothelial cells, that were stimulated by
LTB, to increasc their adherence, The reason of this
pheoomenon might be that there is ne recepior for
LTB, on the surface of endothelial cells''”. Venom

Tab 3. Effect of LTB, on newtrophil (Neu)—endothelial cell interaction and its altermation im the presence of cobra

vepom. x*+ 5. " P>0.05 "P<0.05. **"P<0.01 vscontrol HUVYEC= huan umbilical vein endothelial cells.
yWF= von Willebraxmd factor.
LTB, Venom, Neu—-HUVEC 6—keto—PGF,, vWF,
pgr ml™ mg+ ml™’ adhesion, % nge ml™! Us ml™
Meu were treated with LTB, and / or venom {# =8 samples}
0 0 33+ 24 036% 019 051+ 0.16
2 0 66+ 20°° 16t 04™" 1.1z 05"
2 0.2 25+ 9° 22+ 06" 1.0+ 03"
HUVEC were ireated with LTB, and / or venom (1= 12 samples}
0 0 26+ 19 029+ 0.15 09+ 05
2 0 30+ 17° 029+ 014" 10+x04°
2 02 25+ 18° 026t 0.18" 105£0.19*
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of Ngja naja atra can aclivale Neu as has been demon-
straicd by its ability to promole Neu aggregation. 1t
blocked the adherence of LTB,—treated Neu to
endothelial cells, but such Neu remained capable of
stimulating endothelial cells to0 generate 6—kero—
PGF,, and 1o induce vWF release. suggesting Lhat,
in addition to adherence, MNeu van act on endothelial
cells probable by means of producing certain media-
tors, cven if no adherence occurs, 1n this study, we
found that LTB, possessed direct and / or indirect ef-
fects on various blood cells and that these activilies
can be inhibited by some biochemically active sub-
stances. These finding would be of some imporiance
in further studying the mechanism of action of LTB,
as well as in searching new lype of anti—inflammatory
drugs,
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