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KM1, a lectin purified from Artocarpus integrifolia seeds, is an attractant for neutrophils, and has properties similar to fMLP,
IL-8 and MNCF. The endogenous lectin MNCF, inhibits carrageenan-induced neutrophil migration when intravenously
administered in rats. In an attempt to mimic the activity of MNCF with KM1, we determined the effect of intravenous (iv)
injection of KM1 (5lg) on neutrophil migration to the peritoneal cavity of Wistar rats induced by KM1 (50lg, intraperitoneal,
ip), fMLP (5 ng, ip) and carrageenan (300lg, ip). Initially we evaluated the effect of the time interval between intravenous and
intraperitoneal administration of KM1. The intervals ranged from 20 to 120 min and progressively stronger inhibition was
observed with increasing time intervals up to a maximum of 60 min, with effect decreasing thereafter. With injections at the
optimum interval of 60 min, we observed that KM1 inhibited KM1- and carrageenan-induced neutrophil migration by 72%,
and fMLP-induced migration by 56%. White cell counts for Wistar rats that only received KM1iv, performed at 0 to 120 min
intervals after injection, revealed early neutropenia lasting 60 min, followed by a marked increase in circulating neutrophils
that reached a maximum of twice the initial levels within 90 min and after 120 min returned to levels near to that observed
before intravenous administration of KM1. These results indicate that when KM1 is present in the intravascular space, it
produces an inhibitory effect on neutrophil migration similar to that caused by the intravenous administration of other
chemoattractants, regardless of whether they act through a mechanism independent of carbohydrate recognition, as does
IL-8, or are dependent on carbohydrate recognition, like MNCF.
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Introduction

Localized neutrophil migration is the cellular hallmark of
an acute inflammatory response [1]. Circulating neu-
trophils adhere to the endothelial lining of venules and then
migrate through endothelial junctions into extravascular
tissues directed by a chemoattractant gradient [2, 3]. Neu-
trophil migration rapidly increases following local applica-
tion of a chemoattractant but then subsides to low levels
suggesting that neutrophil migration at sites of acute in-
flammation is a self-limited process [3]. Intravenously ad-
ministered chemoattractants, such as IL-8 or fMLP, reduce
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neutrophil recruitment to inflammatory sites, apparently as
a consequence of transient granulocyte trapping in the pul-
monary microcirculation and inhibition of neutrophil func-
tions necessary for transmigration [4]. Recently, we
described a neutrophil recruitment inhibitory activity
exerted by intravenous administration of a chemoattractant
released by macrophages (MNCF), which acts through a D-
galactose recognition site [5]. This observation motivated
us to investigate the effect of intravenous administration of
KM`, a neutrophil migration-inducing lectin extracted
from Artocarpus integrifolia seeds [6], on neutrophil migra-
tion to the rat peritoneal cavity after ip stimulation by KM`

itself or by other chemoattractants. We also determined the
effect of intravenous KM` administration on the number of
circulating neutrophils.
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Materials and methods
Purification of KM`

A crude extract of Artocarpus integrifolia seeds was pre-
pared as described in reference 7. The lectin KM` was
purified to apparent electrophoretic homogeneity from a
saline extract of Artocarpus integrifolia seeds by sugar affin-
ity chromatography as previously reported [6].

Neutrophil migration into the peritoneal cavity of rats

Male Wistar rats weighing 180—200 g were injected with
KM`(5lg in 0.3ml PBS) into the penial venous sinus 20, 40,
60, 80, 100 or 120min before the intraperitoneal administra-
tion of KM`(50lg in 0.3ml PBS) or 60min before the
intraperitoneal administration of carrageenan (300lg in
3ml per animal) and fMLP (5 ng in 3ml PBS per animal).
Four hours after the intraperitoneal stimuli, the cavity was
washed with 10 ml PBS containing 0.2% (w/v) bovine serum
albumin (BSA) and 5U ml~1 heparin. Five ml of the fluid
was removed for total and differential cell counting. The
positive control group received an intravenous injection of
PBS 40 or 60min before the intraperitoneal stimuli. The
negative control group received PBS injections by both
intravenous and intraperitoneal routes.

Circulating neutrophil number

Male Wistar rats weighing 180—200 g received an intravenous
injection of KM`(5lg in 0.3ml PBS). The number of circula-
ting neutrophils was determined in blood venous samples
collected 0, 5, 10, 30, 60, 90 and 120min after the injection.
The negative control group received 0.3ml PBS intravenously.

Results
Effect of intravenous KM` administration on
neutrophil migration to the peritoneal cavity induced
by inflammatory stimuli
KM`(5lg per animal) was injected iv into Wistar rats 20,
40, 60, 80, 100 and 120min before the administration of
KM`(50lg/animal) into the peritoneal cavity. Four hours
after the ip stimulus the number of exudate neutrophils in
the peritoneal cavity was determined. Neutrophil migration
induced by ip injection of KM`, when no chemoattractant
was iv administered, is indicated by a gray bar in Figure 1.
This neutrophil migration was progressively inhibited by
previous iv administration of the lectin. A maximal inhibi-
tion of 58% was observed when the time between the two
injections was 60min, with the anti-inflammatory effect
progressively decreasing at longer times between injections,
although it was still 42% less than the migration observed
for the positive control. The table shows that at the ideal
time interval of 60min, the intravenous administration of
KM`, in contrast to PBS iv injection, inhibited the neu-
trophil migration caused by three different inflammatory
stimuli (Table 1). The migration induced by KM` itself
Figure 1. Effect of intravenous injection of KM` on the neutrophil migra-
tion induced by intraperitoneal stimulus with KM`. KM` was intra-
venously injected in rats before the intraperitoneal administration of
KM`. The time between the two injections is indicated below each open
bar. The positive control group (gray bar) received intravenous injection
of PBS 40 min before intraperitoneal injection of KM`. The negative
control group (black bar) received PBS injection by both intravenous and
intraperitoneal routes, with a time interval also of 40 min. The bars
indicate the number of neutrophils detected in the peritoneal cavity,
reported as mean $SEM neutrophils]106/ml wash for six rats per
group.

Table 1. Inhibition of neutrophil migration into the peritoneal
cavity by intravenous administration of KM`.

Intraperitoneal Intravenous injection Inhibition
stimulus

PBS KM`

KM` 3.65$0.28 1.02$0.10 72%
CAR 3.50$0.40 0.98$0.10 72%
fMLP 3.00$0.30 1.32$0.09 56%
PBS 0.80$0.09 ND —

KM`or vehicle (PBS) was intravenously injected in Wistar rats 60 min
before the intraperitoneal administration of KM`, carrageenan (CAR),
fMLP or vehicle. Four hours later the number of exudate neutrophils in
the peritoneal cavity was determined. The data are reported as
mean$SEM neutrophils ]106/ml wash for six rats per group.

(50lg/animal) or carrageenan (300lg/animal) was inhibited
by 72% and the migration induced by fMLP (5 ng/animal)
was inhibited by 56%.

Effect of intravenous KM` administration on the
number of circulating neutrophils

Cells counts carried out 0 to 120min after intravenous
KM` administration (5lg/animal) showed an early de-
crease in neutrophil number lasting 60min when compared
to the number of cells of rats injected iv with the vehicle
(PBS) (Figure 2). This was followed by an increase in neu-
trophil number that was maximal at 90 min after iv KM`

administration. After 120min the number of circulating
neutrophils was similar to that before injection.

Discussion

The ability of KM`, a D-mannose binding lectin from
Artocarpus integrifolia seeds, to induce neutrophil migration
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Figure 2. Effect of intravenous injection of KM` on circulating neutrophil
number. KM` was intravenously injected in rats and the total number of
circulant neutrophils was determined in blood samples collected at differ-
ent times after the injection. The negative control group received PBS iv.
The data indicate the absolute variation on the circulant neutrophil
number using the values obtained on the negative control as reference
and are reported as mean for six rats per group. Representative data
from one of three experiments are presented. The dotted horizontal line
(zero variation on the ordinate) corresponds to the number of circulating
neutrophils at zero time when KM` was injected.

in vivo and in vitro [6], has led to its characterization as
a chemoattractant which can mimic endogenous chemo-
kines. The present observations show that intravascular
KM` has an anti-inflammatory effect (Figure 1), as re-
ported for IL-8 [4] and MNCF [5], which are primarily
described as inflammatory mediators. An intravenous bolus
of KM` (5lg) in rats inhibits the neutrophil migration to
the sites of acute inflammation induced by 50 lg KM` itself.
The inhibition of migration was maximal, (from 58 to 72%,
Figure 1 and Table), when there was a 60min interval
between the iv bolus and the intraperitoneal stimulus, which
is close to the interval observed with intravascular IL-8 in
rabbits [4] or with intravascular MNCF in rats [5]. The
neutrophil migration observed with time intervals of more
than 60min between iv and ip administration of KM` has
discretely increased (Figure 1). The inhibition of neutrophil
accumulation at the site of acute inflammation may be
associated with the reduction of circulating neutrophils,
detected at 60min after the iv administration of KM`

(Figure 2). Subsequently the number of circulating neu-
trophils exceeded the preinjection levels. Intravenous ad-
ministration of IL-8 also caused neutropenia, which was
normalized 30 min after injection and 90 min after the injec-
tion neutrophilia was demonstrable. Neutrophilia has been
attributed to the release of neutrophils sequestered in the
lung and to the release of immature forms of neutrophils
from the bone marrow [4]. We suggest that these phe-
nomena may also be occurring in our experiments utilizing
intravascular KM`. The differences in the time required to
reverse the initial neutropenia induced by KM` or IL-8
may be due to differences in the clearance of those chemoat-
tractants from the circulation [8]. As the neutrophil
migration inducing activity of KM` is dependent on the
formation of a haptotactic gradient, we suggest, as pre-
viously hypothesized for intravascular IL-8 [9], that the
anti-inflammatory activity of intravascular KM` is a conse-
quence of the formation of a negative haptotactic gradient,
with a greater concentration of KM` in the vascular lumen
than in the endothelial and perivascular tissue, blocking the
directed migration of neutrophils through the acute inflam-
mation site. This negative haptotactic gradient has been
shown to prevent neutrophil migration induced in vitro by
IL-8 [10], MNCF [11] or KM` [6]. Present data suggest
that KM` can be a useful tool to mimic endogenous mam-
malian mediators of inflammation and to study the role of
protein-carbohydrate interactions in this process.
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