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Introduction

Interieukin (IL) 8, 8~10 kDa in molecular weight,
is a potent neutrophil chemoattractant and also mi-
togenic and chemotactic for vascular smooth muscle
cells*. It is secreted by numerous cells including

monocytes, macrophage, epithelial cells, fibroblast, en-
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dothelial cells and keratinocytes' ™. The biological
activities associated with [L 8 are neutrophil chemo-
taxis, phagocytosis of opsonized erythrocytes, inhibi-
tion of the proliferation of Candida albicans, the
respiratory burst, synthesis of leukotriens, release of
enzymes from granulocytes, expression of several mem-
bers of the P-intergrin family, oxygen-independent
mycobactericidal mechanisms of granulocytes™'**.
On the other hand, the soluble products from ac-
tivated monocytes and lymphocytes have been also
considered to cause a cellular infiltration into inflam-
ed sites such as arthritic joint and shown to directly
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induce chemotactic response for phagocytes™". It
was shown that bacterial lipopolysaccharide (LPS),
a mitogen, modulates multiple neutrophil function
and that IL 1 released from peripheral blood mononu-
clear cells (MNC) is also associated with chemo-
taxis of phagocytes™. However, although the culture
supernatant of LPS-stimulated monocytes enhanced
a neutrophil chemotactic activity, highly purified or
recombinanat [L 1 did not affect chemotactic acti-
vity of neutrophils”. Thus, it appears that chemotac-
tic activity of neutrophil is mediated by other solu-
ble products but not by IL 1 released from MNC ex-
posed to mitogens. From these observations, it could
be thought that soluble products, which is produced
by MNC in response to ginseng saponins, especially
ginseng PD saponin (GPD), will be associated with
the IL 8§-like chemotactic factor(s) for peripheral
blood polymorphonuclear cells (PMNC). Therefore,
feline IL 8-like chemotactic activity for PMNC in
culture supernatant from MNC exposed to GPD was
examined.

Materials and methods

Animals

Four healthy cats of average 1.2-year-old were hous-
ed at animal cage. All cats used were free from FeLV
infection as examined by an enzyme-linked immuno-
sorbent assay using a Leukassay F kit (Pitman Moore,
NI, USA).

Reagents

GPD was kindly donated by the Korea Ginseng
and Tobacco Research Institute (Tacjeon, Korea).
Both human recombinant (r) IL 8 and anti-human
IL 8 monoclonal antibody (mAb), IgG1, were com-
mercially purchased (Sigma, MO, USA).

Feline MNC and PMNC

Buffy coat prepared from blood of healthy donors
was diluted in phosphate-buffered saline (PBS) and
then subjected to Lymphoprep (specific gravity, 1.077,
Nycomed Pharma As, Oslo, Norway) density gradient
centrifugation at 400X g for 40 min at room tempera-
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ture. The cells in interface between PBS plus plasma
and Lymphoprep were collected. This MNC was com-
posed of both approximately 10% monocytes and
90% lymphocytes. The PMNC was purified by 1.5%
dextran (molecular weight, 200,000; Wako, Osaka,
Japan) sedimentation at room temperature for 60 min.
The floating cells were collected and centrifuged at
400 g for 5 min. The remaining erythrocytes in iso-
lation of MNC and PMNC were removed by 0.83%
NH.Cl solution and washed 3 times with PBS. The
purity of neutrophils in final PMNC suspension was
96% when determined by cytospin smear and Giem-
sa stain. Cell viabilities determined by trypan blue
dye exclusion always exceeded 98%. All cells were
suspended in RPMI 1640 (Sigma, MO, USA) sup-
plemented with 2 mM L-glutamine, (.02 mg/ml of
gentamicin, and 5% fetal bovine serum (FBS; Gibco,
MD, USA).

Culture supernatant from MNC exposed to GPD

The MNC at a density of 2x10° cells/ml in a
well of a 24-multiwell plate (Falcon 3047, Becton
Dickinson Labware, NJ, USA) was incubated with
concentration of 200 pg/ml of GPD for 24 hr at
37°C under 5% CO:-humidified atmosphere. Culture
supernatant was collected by centrifugation (5,000 X
g for 30 min), filtered with 0.45 pm-pore size mem-
brane filter (Millipore, MA, USA) and stored below
-70°C until use for assay.

Chemotaxis assay

The PMNC chemotaxis was assayed by a modifi-
ed Boyden chamber method”. The migrated distance
of PMNC was measured by microscopy at 400X
magnification. The chemotactic responsiveness of
PMNC was evaluated as absolute distances (1m/45
min) in the directional migration of PMNC in re-
sponse to chemoattrants.

Chemotactic response of feline PMNC by hu-
man riL 8

Human rIL 8 was dissolved at 100 nM and dilut-
ed with PBS to 0.01, 0.1, 1 and 10 nM, respectively.
Chemotactic activity of feline PMNC to the diluted
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human rIL 8 was also tested.

Neutralization test with anti-human IL 8 mAb

Anti-human IL 8 mAb diluted with various con-
centrations was added to the culture supernatant of
feline MNC exposed to GPD. The mixed culture su-
pernatant was placed for 30 min at room tempera-
ture and the chemotactic activity to feline PMNC
was also evaluated.

Physicochemical analyses

To test the temperature stability, culture supernat-
ant of MNC exposed to GPD was heated at the tem-
perature of 4, 20, 37, 60 and 100°C for 30 min. Cul-
ture supernatant was also dialysed against PBS at
pH 3.0, pH 7.3 and pH 9.0 at room temperature for
4 hr and thereafter, culture supernatant was re-di-
alysed against PBS at pH 7.3 at room temperature
for 4 hr. After each treatment, the chemotactic acti-
vity for feline PMNC in the treated culture super-
natants was determined.

Data analysis

The Student's ¢ test was used for statistical sig-
nificance determinations. All data expressed mean =+
SEM.

Results

Chemotactic response of feline PMNC by hu-
man rIL 8

To examine the similarity of biological effect be-
tween chemotactic activity by culture supernatant
from MNC exposed to GPD and that of human rIL
8, the chemotactic activity of feline PMNC to hu-
man rIL. 8 was evaluated. As shown in Fig 1, hu-
man rIL. 8 also enhanced the chemotactic activity of
feline PMNC at concentrations of 0.1 to 10 aM (p
<0.01) in a dose-response manner. This activity of
feline PMNC to human rIL 8 at concentration of 10
nM was equivalent to that of culture supernatant
(25%) from MNC exposed to GPD.

Neutralization test with anti-human IL 8 mAb

Medium alone ,‘4

Culture supernatant from
MNC exposed to GPD

Human rIL-8 (100nM) + H
IL-8 (10nM) r“ X
IL-8 (1nM) + L
IL-8 (0.1nM) %4
IL-8 (0.01nM) +

L (i L

20 40 60 80
Migrated distance (/4m/45min)

o

Fig 1. Chemotactic responses of feline PMNC to human
rIL 8 at concentrations of 0.01 to 100 nM and culture
supernatant (25%) from MNC exposed to GPD. The
values represent mean =SEM (n=3). **p<0.01, compared
to medium alone.

Neutralization effect of anti-IL. 8 mAb in enhanc-
ed PMNC chemotaxis in response to culture super-
natant (25%) from MNC exposed to GPD and hu-
man rlIL 8 at a concentration of 10 nM was also ex-
amined. The chemotactic activity in culture supernatant
was inhibited (p<0.01) in a dose-dependent manner
by addition of anti-IL 8 mAb at concentations of 0.5
to 50 pug/ml when compared with that in culture su-
pernatant (25%) from exposed to GPD (Fig 2). Sim-
ilarly, the inhibitory effect of anti-IL 8 mAb was
also observed in the chemotactic activity of feline
PMNC to human rIL 8.

Physicochemical analyses

To investigate the physicochemical characteristics
of culture supernatant from MNC exposed to GPD,
the temperature stability for chemotactic activity and
its resistance to acid and alkaline treatments were
tested. The chemotactic activity by culture supernatant
from MNC exposed to GPD was unaffected by tem-
peratures between 4 and 100°C for 30 min (Fig 3)
and it was also found to be stable at pH 3.0 and pH

Aol tsi, 4159, 415, 1998
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Medium alene
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Fig 2. Effect of anti-human IL 8 mAb on feline PMNC
by culture supernatant (25%) from MNC exposed to GPD
and human rIL 8 (10 nM). The values represent mean =+
SEM (n=3). **p<0.01, compared to culture supernatant
(25%) from MNC exposed to GPD and human rIL 8 (10
nM).
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Fig 3. Effect of heat on chemotactic response of feline

PMNC by culture supernatant (25%) from MNC exposed

to GPD. The values represent mean+SEM (n=3). **p<

0.01, compared to medium alone.

9.0 buffer for 4 hr (Fig 4).
Discussion
The enhancing effect of chemotaxis by ginseng sa-
ponins in man was reported that the in vivo ad-

minstration of the standardized ginseng extract G115
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Fig 4. Effect of acid and alkaline treatment on chemotactic
response of feline PMNC by culture supernatant (25%)
from MNC exposed to GPD. The values represent mean +
SEM (n=3). **p<0.01, compared to medium alone.

and alternative ginseng extract PKC 169/79 induced
the neutrophils chemotaxis. Our results demonstrat-
ed that GPD is able to release the chemoattractant(s)
from MNC containing both monocytes and lympho-
cytes because culture supernatant from MNC treated
with GPD enhanced the chemotactic activity for PMNC.
Therefore, GPD is capable of stimulating non-spec-
ific immune response in cat.

Certain cytokines are capable of crossing the spe-
cies barrier, e.g., human IL 2 shows cross-reactive
effect on mouse cells and bovine peripheral blood
MNC'*, Human IL 6 actually promoted the differen-
tiation of feline MNC, indicating that feline cells
may react to human IL 8. Thus, it was determined
if human rIL 8 and anti-human IL 8 mAb exert any
effect or action on the feline PMNC chemotaxis. In
conclusion, feline PMNC chemotaxis was also induc-
ed by human rIL 8. In addition, anti-human IL 8
mADb at concentration of 10 nM inhibited comple-
tely the feline PMNC chemotaxis which was induc-
ed by culture supernatant of MNC exposed to GPD
and human IL 8. The present results revealed that
the physicochemical properties in culture supernat-
ant of GPD-exposed MNC were stable in heat, acid
and alkali. These facts were in agreement with those
of human IL 8**'"“#, From these both biological effect
and physicochemical properties, it was strongly sug-
gested that feline IL 8-like chemotactic factor(s) exist
in culture supernatant from MNC exposed to GPD.
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PMNC chemotactic response to human rIL 8§ was

11,21

examined in various species'"*'”. The migration of
human, monkey, hamster and dog neutrophils to hu-
man rIL 8 exhibited the increased chemotactic activi-
ties. Rabbit, rat and mouse neutrophils showed a low
responsiveness to human rIL 8. In another study, how-
ever, anti-human IL 8 mAb and polyclonal antibodies
to canine IL 8 did not inhibit the enhanced chemo-
tactic response of PMNC by culture supernatant of
MNC exposed to egg white derivatives (EWD)’. Thus,
isolation and characterization of feline IL 8-like ch-
emotactic factor(s) are needed to define the action
mechanisms of PMNC chemotaxis by the culture su-
pernatant of MNC exposed to GPD.

Conclusion

The IL 8-like chemotactic activity for feline PMNC
by culture supernatant from MNC exposed to GPD
was examined. The chemotactic activity was measur-
ed by a modified Boyden chamber assay. Culture su-
pernatnat from feline MNC exposed to GPD enhanc-
ed the chemotactic activity for feline PMNC. The
chemotactic activity of feline PMNC was also in-
duced by human recombinant (r) IL 8. In addition,
PMNC chemotactic activities promoted by both cul-
ture supernatant from MNC exposed to GPD and hu-
man rIL 8 were inhibited in a dose-dependent mann-
er by addition of anti-human IL 8 monoclonal an-
tibody. The physicochemical characteristics of chem-
otactic activity of PMNC were stable in heated (60
to 100°C), acidic (pH 3.0) and alkaline (pH 9.0) con-
ditions. These findings for biological effect and phy-
sicochemical properties in culture supernatant from
MNC exposed to GPD was quite similar to those of
human IL 8. Therefore, these results strongly sug-
gested that feline IL 8-like chemotactic factor(s) ex-
ist in culture supernatant from MNC exposed to
GPD.
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