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Abstract

Although Saponin A from Panax ginseng has previously
been  shown to inhibit carageenin induced edema. a
paucity of information exists on the effects of components
from ginseng on the cellular inflammatory response. specifi-
cally polymorphonuclear leukocyte (PMNL) function. The
purpose of this swudy was to determine the effects of
isolated neutral dammarane saponins from ginseng (i.c.
glycosidic  derivatives of 20(S)-protopanaxadiol [ginsenoside
Rb;. Rb: and Rc] and 20(S)-protopanaxatriol [ginsenosides
Re and Rg] ) on in vivo PMNL function and to compare
their effects with those produced by a steroidal anti-inflam-
matory agent (dexamethasone) and commercially available
saponin. Dexamethasone. the ginsenosides and saponin were
all shown 10 be potent inhibitors of PMNL chemotaxis
using the “'Cr assay with § x 10% M f-met-leu-phe [FMLP]

as the chemoattractant. Inhibition of PMNL chemotaxis by
dexamethasone.  the  ginsenosides  and  saponin were  all
shown to be both time-and dose-dependent and these agents
did not affect cellular viability at the concentrations tested.
Saponin and the ginscnosides were more potent inhibitors
of chemotaxis than  was  dexamethasone. While  oxidant
generation  (as measured by the luminol-enhanced  chemil-
uminescence of PMNL using FMNL [10°] as the stimulus)
wis inhibited by dexamethasone. the  ginsenosides  (Rb..
Rb:. Re. Re and Rgy) and saponin at a concentration of |
pM had no significant effect on PMNL chemiluminescence.
Thus. the neutral dammarane saponins are potentially  im-
portant modulators of PMNL function and their inhibiton
effects may  be  differentiated  from  those of  the  steroidal
anti-inflammatory agents.

Introduction

Ginseng is promoted for the prevention and treatment
of a variety of unrelated ills including - aging. anemia.
both hypertension and hypotension. diabetes. insomnia.
muscle weakness and gastritis (1). Further. ginseng and
its components have been reported to have wide range
of physiological and pharmacological effects. Among the
pharmacological effects of ginseng are . the control of
phenotypic expression of cultured cancer cells {2). in-
hibition of adrenocorticotropin-induced (but not epine-
phrine-induced) lipolysis (3). hypoglycemic effects (4).
and anti-inflammatory effects (5). The neutral dammarane
saponins are in relatively high concentrations in ginseng
(especially in the lateral roots and rhizomes of both wild
and cultured ginseng) (6) and have displayed a wide
range of pharmacological activities. The similarity in
chemical structure of these triterpenoid plant glycosides
1o that of the glucocorticoids suggests a possible common
pharmacological mechanism. For example. the inhibitory
effects of ginsenoside Rh: on growth capacity and differ-
entiation of cancer cells have been compared with those
observed with the glucocorticoids (2).

Although these saponins have been suggested to he
the major pharmacologically active substances of ginseng
{6). components other than the saponins may account
for the observed effects of ginseng. For example. the
hypoglycemic effects of ginseng have been attributed to
adenosine. a carboxylic acid. a peptide. glycans and. as
yet. uncharacterized chemical constituents (4).

The action of ginseng saponins on cellular functions
may be mediated. in part. by their interaction with
membranes. For example. saponin Rc has been shown
to cause agglutination of egg yolk phosphatidyl choline
vesicles (7).

Ginseng may modulate the i vive inflammatory  res-
ponse. since a previous study  demonstrated  Panax Sa-
ponin A (B. B’-20S-protopanaxatriol-diglucoside} 1o be
an inhibitor ol carrageenin-induced edema in the rat (3).
The authors concluded that Panax Saponin A was anti-
mflammatory agent but was not neccessarily the only anti-
inflammatory agent present in ginseng.

Polymorphonuclear leukocytes (PMNL) phiy a primary
role in host defense against acute bacterial infections.
Pathology can result from cither an impairment of these
leukocyte functions which frequently results in recurrent
bacterial infections (R) or tissue damage as a rosult of
uncontrolled recruitment of PMNL to the inflammatory
site with subsequent release of proteases and oxidants (9),

In order Jor leukocytes to exert their  antibacterial
effects a specific series of evenis are necessary including
. production of leukocytes in the bone marrow  with
their subsequent release into the vasculature. generation
of chemotactic factors either by bacteria as a result of
the inflammatory response. adherence of the Icukocyte
to the endothelial wall of the blood vessel. diapedesis.
directed  migration (chemotaxis)  through  extravascular
space. and upon arrival at the site of infection-phagocyto-
sis of the opsonized bacteria with subsequent bactericidal
activity. The bactericidal activity of PMNL is in part a
result of the generation of oxidants. Following opsonized
particle ingestion or activation by suitable soluble stimuli.
PMNL generate oxygen radicals {supcroxide anion [O:3.
hydrogen peroxide [H:0:1. and hydroxyl radical {OH ).
Associated with the generation of these oxidants is the
emission of photons (i.e. chemiluminescence) which s
enhanced by the addition of tuminol (5-amino-2.3-dihydro-1.
4-phthalazine-dione).

The present study sought to determine if the major
neutral saponins of ginseng (i.c. the glycosidic derivatives
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Figure 1. Structures of the ginsenosides Rbi. Rb: and Re.
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Figure 2. Structures of the ginsenosides Re and Rgi.
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Dexamethasone

Figure 3. Structures of dexamethasone.

of 20(S)-protopanaxadiol and 20(S)y-protopanaxatriol) affect-
ed in vitro functions of human polymorphonuclear leuko-
cytes  (ie. chemotaxis and chemiluminescence). The

specific ginsenosides of 20(S)protopanaxadiol tested in-
cluded Rb:. Rb: and Rc which differ only in the gly-
coside attached to the 20-hydroxyl group (Fig.l). while
those of 20(S)y-protopanaxatriol included Re and Rg
which differed in the glycosidic side chain in the 6-
position (Fig.2). The effects of these neutral saponins
from ginseng were compared with those of a steroidal
anti-inflammatory agent. dexamethasone (Fig. 3). and
commerically available saponin.

Methods

Isolation of neutral dammarane saponins -

Commerical saponin was obtained from Sigma Chemical
Corp.. St. Louis. MO. and a molecular weight of 610 was
utilized to make up specific concentrations of this agent.
Ginsenosides were prepared and purified from dry pulve-
rized powder from Panax ginseng (C.A. Meyer) essentially
by the methods of Sanada. er al (10.11). The preparation of
these ginsenosides was as follows.

Extraction of Korean Ginseng :

Powdered Korean White Ginseng (10kg) was extracted
three times by refluxing for S hours with methanol
(MeOH. 24 liters). The MeOH extracts were concentrated
1o give 1.4 kg of solid extract.

Preparation of Total Saponin Fraction :

The concentrated MeOH extract was suspended in a
small volume of water and extracted with 2.5 liters of
ethyl ether three times to remove non-polar substances.
The water layer was then extracted with n-butanol (2
liters) three times. The butanol layer was concentrated
to give 280gm of crude saponin fraction. The crude
saponin fraction (140gm) was dissolved in butanol (2
liters) and extracted with 2 liters of 5% NaOH (w/v)
two times. The alkali-washed butanol layer contained
48gm of ginsenoside mixture and was used for the
starting material for the isolation of ginsenosides of
protopanaxatriol series (Le. Rg, and Re). The alkaline
layer was neutralized with d-HCL and extracted with
butanol to give 75gm of protopanaxadiol-rich ginsenaoside
mixture. This mixture was used as the starting material
for the isolation of ginsenosides Rbi. Rb. and Rc.

Isolation of Ginsenosides Rg, and Re !

The protopanaxatriol-rich ginsenoside mixture (30 gm)
was chromatographed over a silica-gel column (Scm.
500 gm) using CHCL I MeOH:H.O (70:30:4) as the
eluting solvent. The ginsenoside Rg-rich fraction eluted
first from the column and was concentrated. The resultant
amorphous powder was acetylated by treating with acetic
anhydride || pyridine mixture (11 1) for 24 hours at room
temperature. The reaction mixture was digested with
water resulting in crystalline substances which were
recrystallized from MeOH to give ginsenoside-Rg, deca-
acetate (mp. 252°C. yield 12.5gm). The ginsenoside Rg,
deca-acetate was saponified by refluxing for S hours in
a 5% (w/v) NaOH Il 50% (v/v) MeOH solution to give
pure ginsenoside-Rg,.. The saponified reaction mixture
was concentrated to remove the MeOH and extracted
with 100 ml butanol 3 times. The butanol layer was
concentrated to give pure Rg (yield 6.5gm). The
ginsenoside Re fraction was obtained by continued
elution of the column with the same solvent. After
removal of solvent the residue was dissolved in a
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small volume of water. Ginsenoside-Re was crystallized
by frf)m fhe water solution by allowing it to stand
overnight in the cold room (mp 196 °. yield 8.89 gm).

Isolation of Ginsenoside Rb,, Rb. and Re:

The protopanaxadiol-rich ginsenoside mixture (30 gm)
was chromatographed on silica-gel column (5cm, 500 gm)
using CHCL; I MeOH : H:O (I15:10:25) as eluent. The
ginsenoside Rb,-rich eluate was concentrated and the
ginsenoside Rb, fraction was dissolved in a small volume
of water. Ginsenoside Rb, was crystallized in the cold
room and the crystals collected on a glass filter (3.5gm.
mp 205-7°C). Further elution of the silica gel column
gave the mixiure of ginsenoside Rb, and Rec. This mixture
was rechromatographed over a silica gel column using
n-butanol : ethyl acetate I H:O (42:12:10) as eluting
solvent to obtain the pure ginsenoside-Rc fraction. Gin-
senoside-Re fraction was concentrated and crystallized by
dissolving in a small volume of water (mp. 200°C, yield
0.7 gm). After the elution of ginsenoside Rb,+Rc mixture.
pure ginsenoside-Rb. was eluted by successive elution.
Ginsenoside Rb, was also crystallized from water (mp
214-7°C, yield 12gm). All ginsenosides were identified by
comparing with authentic ginsenoside samples which were
kindly supplied by Prof. S. Shibata using HPLC.

Isolation of human PMNL.

PMNL were isolated from peripheral venous blood of
21 to 35 year old. nonsmoking. male volunteers by
dextran (average molecular weight 234.000) sedimentation
of heparinized whole blood (12). separation of granulocytes
from mononuclear cells by the Hypaque-Ficoll technique
{13). and hypotonic saline lysis of residual erythrocytes
(12). The PMNL suspensions were usually greater than
93% pure and greater than 95% viable as determined
by trypan blue exclusion (14). Isolation procedures were
done at room temperature and PMNL were exposed to
agent and appropriate functional assays done immediately
after cellular isolation.

Chemotaxis of *'Cr-labeled PMNL.

The chemotaxis of “'Cr-labeled PMNL (both untreated
and treated was done essentially by the method of Gallin
et al. (15). Briefly. the isolated PMNL were resupended
in Gey balanced salt solution to give final concentration
of 1.5 to 25 X 107 PMNL/ml. “Cr as sodium chromate
in sterile isotonic saline was added to this celluar sus-
pension (1uCi/(10* PMNL) and incubated at 37°C for
I hour in an atmosphere of 3% CO: in air with agitation
at 10 min. intervals. The incubation was stopped by
adding cold Gey medium to give a total volume of 30 ml.
The “Cr-labeled PMNL were collected by centrifugation
at 5°C for 10min at 400 Xg. The PMNL pellet was
washed three times each with 30ml of cold Gey medium
and resuspended in Gey medium containing 2% (w/v)
bovine serum albumin to give a final concentration of 3.0 X
10* PMNL/ml.

Test agents (the neutral dammarane saponins [Rb,.
Rb.. Re. Re. and Rg,J. dexamethansone. and commercial
sapanin) were dissolved and diluted in dimethylsufoxide
(DMSO) so that the final concentration of DMSO added
to Y'Crlabeled PMNL was waintained at 10%  (v/v)
for all concentration of agent. "Cr-labeled PMNL were
incubated with agents at 37°C for 3 hours (unless other-
wise indicated) in an atmosphere of 5% CO: in air with
agitation. This treatment of "Crlabeled PMNL with

DMSO or DMSO containing agent did not affect the
release of 'Cr from the labeled PMNL (data not shown).

Chemotaxis assays were done in quadruplicate blind
well chambers with the upper and lower compartments
being separated by two millipore (Sartorius Filters, Inc.
Hayward. CA)) filters (top filtes-3y pore size. bottom
filter-3u pore size) An optimal concentration of chemo-
tactic agent [N-formyl methionyl leucyl phenylalanine
(FMLP. 5 X 10®M)] was placed in the bottom chamber
0.22ml) and 05ml of *'Cr-labeled PMNL (treated or
untreated) were placed in the upper chamber. After
incubation for 3 hours at 37°C in an atmosphere of 5%
CO- in air. the contents of the upper compartment were
aspirated and the filters removed. The filter on the
attractant side was dip rinsed ten times in isotonic saline
and its radioactivity determined wusing an automatic
Beckman 4000 gamma-counter. The radioactivity of this
bottom filter reflects the number of cells which have
migrated through the top filter and embedded in the
bottom filter in response to the chemotactic agent.
Results of the chemotaxis assay were expressed as a
mean percentage (£ S.E.M.) of control.

Chemiluminescence of PMNL.

Luminol-enhanced PMNL chemiluminescence was done
essentially by the method of Briheim et al (16) using
a Packard Picolite Luminometer (Model No. A6500) at
35°C. Unlabeled-PMNL were treatment with DMSO or
agent as similarly described for the chemotaxis assay.
Chemiluminescence assays were performed in Hanks
Balanced Salt Solution with calcium and magnesium but
without phenol red. Chemiluminescence assays were
started by addition of stimulus (FMLP) and the total
volume of the assay mixture was 0.2ml containing final
concentrations of 1 X 10°M FMLP. 23 X 10°M luminol,
and 3 X 10° PMNL/ml. Both the intensity and profile
with time of the luminol-enhanced chemiluminescence
{expressed as counts/second) were measured. The peak
chemiluminescent response was obsenved for each of
assays done in triplicate and expressed as a mean
percent + S.EM of control (untreated)

Statistical analysis of data.
Comparison of treated with untreated PMNL responses
was done by Students’ T-test for unparied results.

Results

The effects of preincubation time on the inhibition of
PMNL chemotaxis by the ginseng saponins and dexame-
thasone are shown in Figure 4. DMSO. used as a solvent
for the saponins and dexamethasone. was shown not to
affect chemotaxis. Inhibition of PMNL chemotaxis in-
creased with increasing preincubation times (up to 3
hours) for dexamethasone, Rb,. Rg and saponin, all at
1 uM final concentrations. Although dexamethasone was
not inhibitory to chemotaxis without preincubation. Rb,.
Rg, and commercially available saponin all inhibited
chemotaxis in the absence of preincubation {ie. at 0
time). Simillar effects of time of preincubation were also
noted for Rb. Rc¢ and Re (data no shown). Dexame-
thasone. saponin or the neutral dammarane saponins of
ginseng did not affect ceftular viability as indicated by
the release of “Cr from the cells under these prein-
cubation conditions (data not shown).
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Figure 4. Effects of preincubation time on the inhibition of
PMNL chemotaxis. Dashed line represents control chemotaxis
{without additions) while the poinits represent the observed
mean chemotaxis (4 replicates) with addition of © DMSO 1%
v/v (O). dexamethasone. | p. DXM (@), ginsenoside Rb. 1
uM (A). ginsenoside Rgi. 1 pM (). and commercially availa-
ble saponin. 1 pM (A).
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Figure 5. Dose-dependent inhibition of PMNL chemotaxis by
dexamethasone and commercially available saponin. The re-
sults are expressed as mean percent of control (+ S.EM) for
five experiments Dexamethasone and commercially available
saponin were significant (p<0.01) inhibitors at all concentra-
ons tested as compared with the DMSO control.
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Figure 6. Dose-dependent inhibition of PMNL chemotaxis by
the ginsenosides of the 20(S)-protopanaxadiol type (Rbi. Rb:
and Rc). The results are expressed as mean percent of control
(£ S.E.M)) for five experiments. All of the ginsenosides of the
20(S)-protcpanaxadiol type at each of the concentrations tested
were significant (p<0.01) inhibitors of PMNL chemotaxis.
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Figure 7. Dose-dependent inhibition of PMNL chemotaxis
by the ginsenosides of the 20(S)-protopanaxatriol type (Re
and Rg). The resubts are expressed as mean percent of
control (= S.E.M)) for five experiments. All of the ginseno-
sides of the 20(Syprotopanaxatriol type at each of the
concentrations tested were significant (p<0.01) inhibitors
of PMNL chemotaxis.

Using three hours preincubation. dose response curves
for dexamethasone. saponin and the neutral ginsenosides
were generated using concentrations of 0.1, 1.0 and 10
pM (Figures 3-7). A dose-dependent inhibition of PMNL
chemotaxis  was  observed  with each  of theses agents.
Saponin was slighth more inhibitory than was dexame-
thasone (Figure 3).  The glycosides of 20 (S)-proto-
panaxadiol (Rb.. Rb: and Re¢) were all inhibitory with
possibly Rb- being the more potent inhibitor (Figure 6).
The glvcosides of 20(S)-protopanaxatriol (Re and Rgy)
were  also  inhibitors of chemotaxis. with Rgr  being
slighthy more inhibitory than Re (Figure 7).

From these dose-response relationships. the  concent-
ration necessary 1o inhibit  chemotaxis by  50%  was
estimated and compared with that obtained with dexame-
thasone (Table 1) The approximate effective dose of
dexamethasone 10 achieve 50% inhibition of chemotaxis
(115 uM) was arbitrarily assigned a relative inhibitory
potency of 1. Saponin was approximately six times more
inhibitory than dexamethansone. while Rby and Rg: were
approximately 8 to 9 times more inhibitory than dexame-
thasone. On the other hand. Rb. R¢ and Re were only
2 to 4 times more inhibitory than dexamethasone.

The effects of these agents on FMNL-induced oxidative
burst were then determined by measuring luminol-en-
hanced chemiluminescence. Typical time courses for the
chemiluminescence of activated PMNL for control (un-
treated) cells and those treated with dexamethasone are
shown in Figure & A. while those for ginsenosides Rby
and Re are given in Figure 8B. Dexamethasone was a
significant inhibitor of FMLP-induced PMNL chemilumine-
scence as compared to control. However. neither gin-
senosides Rb, or Re significantly affected this chem-
iluminescence with similar results also being observed
for DMSO. Rb.. Rc. and Rg, treated PMNL (data not shown).

Similar results were obtained by comparing peak
chemiluminescent responses with the summation of total
counts over the entire 160 second observation period
(Table 2). Mean (+SEM.) peak chemiluminescence for
four experiments expressed as percent of control are
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Table 1. Estimated Inhibitory Potencies of Dexamethasone
Saponin. and the Neutral Saponins from Ginseng on Leukocyle
Chemotaxis.

Addition Estimated Relative Inhibitory
EDsy (UMY Potency®
Dexamethasone 1.5 1.0
Saponin 20 5.8
Rb; 13 8.8
Rb; 50 23
Re 07 1.6
Re 27 43
R 1.5 7.7

* Effective dose to achieve 50% inhibition of chemotaxis (EDx)
was estimated by semi-logarithmic plots of percent inhibition vs.
dose.

P Relative inhibitory potencies are expressed as a ratio of the co-
ncentration of dexamethasone needed to achieve 50% inhibi-
tion of chemotaxis divided by that of the other agents.

Table 2. Comparson of Total Counts with Peak Counts in
FMLP-induced. Luminol-enhanced Chemiluminescence®

.. Total Percent Peak Percent

Addition Counts. of Counts of
(x 105) Control  (x 10%second) Control

None 481.4 — 3.852 -
DMSO" 474.1 98.5 3.824 99.5
Dexametha- 2426 504 1.902 494
sone
Rby 509.8 1059 3.88R 1009
Rb: 48S8.5 1009 3717 96.5
Re 4730 9383 3873 100.6
Re 489.2 101.6 3790 984
Rei 487.8 1013 3.668 95.2

* Results are expressed as mean counts for duplicate assays.

" Dimethyl sulfoxide (DMSO) was added at a concentration of
"1% (v/v) while dexamethasone and the neutral dammarane sa-
ponins were added 10 give a final concentration of 1 uM in
DMSO (1% v/v).

© Total counts represent the summation of counts over to 160-se-
cond assay after the addition of { yM FMLP.

shown in Figure 9. While 1 upM dexamethasone signifi-
cantly {p<0.01) inhibited the peak chemiluminescent
response. no significant inhibitory effect of 1%  (v/v)
DMSO. 1 uM ginsenosides or 1 yM saponin was observed.

Discussion

Panax Saponin A was previously shown to inhibit
carrageenin-induced edema in the rat (5) suggesting
that the neutral dammarane saponins of Panax ginseng
might modulate inflammatory reactions. The purpose of
the present study was to determine if these saponins
might specifically modulate in viro PMNL function (fe.
chemofaxis and the generation of oxygen radicals) and
to determine if their effects on PMNL function mimicked
those of a steroidal anti-inflammatory agent (dexamethasone).
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Figure 8. Time course for FMLP-induced chemilumine-
scence of PMNL. Results are expressed as mean (+ SEM.)
responses obtained for triplicate assays in a single experi-
ment. Graph A denotes the time course for control (un-
treated) and dexamethasone (DXM. 1| uM) while graph B
denotes the time course for ginseng saponin treated PMNL
(! uM). FMLP was addeed at time zero and the arrows
indicate the peak response.

Dexamethasone has previously been shown to inhibit
zymosan-induced production of chemotactic factor by
rat. PMNL (17) and in inflammatory sites (I8.19). both
apparently being mediated by leukotriene Bi However.
dexamethasone has also previously been shown to be
directly inhibitory 1o in viro chemotaxis of rat PMNL
(20). chemotactic factor induced PMNL aggregation (21).
bactericidal activity (22). and superoxide production and
degranulation (23). Dexamethasone effects on neutrophil
function may be mediated by its effects on sphingomyelin
metabolism (24). membrane calcium release (23). or the
production of a phospholipase A: inhibitory protein (25).
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Figure 9. Effects of dexamethasone. saponin and the neutral
demmarane saponins of ginseng on peak. FMLP-induced
chemiluminescence of PMNL. Results are expressed as
experiments. Dexamethasone (DXM. 1uM) significantly
(P<0.01) inhibited the FMLP-induced chemiluminescence by
PMNL. while dimethyl sulfoxide (DMSO). saponin (1 pM).
and the neutral dammarane saponins (1 yM) han no
significant (p>0.05) effect on this FMLP-induced chemilumi-
nescence.

In the study. we have shown that like dexamethasone.
the neutral dammarane saponins inhibit in viro PMNL
chemotaxis in a dose-dependent manner and that this
inhibition of chemotaxis by preincubation for periods up
to threce hours. The ginseng saponins were more potent
inhibitors of chemotaxis than was dexamethansone. with
Rb, and Rg, being the more potent inhibitors. The
structural basis for the relative inhibitory potency of
each of the ginseng saponins is not apparent. While it
seems likely that the dammarane skeleton (as an agly-
cone) is the inhibitory species. other studies have
demonstrated that the type of glycosidically attached
carbohydrate detefmines its interaction with phospholipid
vesicles (7) and accounts for differences in its effects
on the differentiation and growth of tumor cells (2).
Differences inhibitory potencies between saponins within
each group according to the aglycone skeleton [ie. the
saponins of the 20(S)-protopanaxadiol type (ie. Rb.
Rb. and Rc) and those of the 20(S)-protopanaxatriol type
(ie. Re and Rg)] are probably not relevant to the
effects of these saponins administered orally. since the
glucosidic side chanins of these ginseng saponins
are readily removed in the digestive tract.

Of fundamental significance in this study is the obser-
vation the neutral dammarane saponins. although more
potent inhibitors of chemotaxis than was dexametha-
sone. did not inhibit PMNL chemiluminescence as
did dexamethasone (all agents tested at a concentration
of I uM). These data suggest that the mechanisms of
inhibition of PMNL function by dexamethasone differ
from those of the neutral dammarane saponins. The
FMLP-induced chemiluminescence observed in this study
is likely due to the extracellutar reactions rather than
intracellular  reactions (16). The inhibitory effect of
dexamethasone may be consistent with its inhibitory
effect on degranulation (23). The lack of an inhibitory
effect on these extracellular reactions by the ginseng
saponins may indicate that these compounds do not
similiarly affect degranulation.

Studies of the effects of the neutral dammarane
saponins ‘of ginseng on PMNL function have thus demo-
nstrated that they are potent modulators of in virro
chemotaxis (but not FMLP-induced chemiluminescence)
and at concentrations likely to be achieved in peripheral
blood. Thus. the neutral dammarane saponins may be
important mediators of inflammation. Their effects on
chemotaxis may be beneficial in limiting the recruitment
of PMNL to the inflammatory site and thus. limit the
delivery of proteinases and oxidants which. if uncontrolled.
produce pathology. However. the fact that only partial
inhibitory was achieved even at relatively high concent-
rations of these saponins (ie. 10°M ) suggests that
their effects on chemotaxis would likely not prevent their
response to an acute bacterial infection.

Although the neutral dammarane saponins probably
constitute the major pharmacologically active substances
of Panax ginseng. other ginseng constituents may also
modulate in vitro PMNL function. In addition. yet to be
determined is the effects of ginseng constitutents on
in vivo PMNL function as well as cellular and humoral
immunity. Our data provide preliminary evidence that
ginseng or its constituents may modulate the inflam-
matory response and provide the empetus for these
further studies.
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S.K.F. Chong ! Your in vivo results are interesting.
but 1" note that you have taken the opposite view of
wanting- to look at crude extract on neutrophil functions.
but it is important to study the isolated purified fraction
first.

Raymond B. Bridges @ The effects of isolated com-
pounds or fractions is obviously of primary interest.
However. 1 am still concerned that the compounds of
ginseng may have a synergistic or antagonistic effect so
that the net effect of ginseng may be quite different
from that observed with individual components.

S.K.F. Chong : Did you look at tumor necrosis factor
(TNF) which would be generated by activated macrophages
and may be responsible for the cytotoxic effects that
you describe ?

S.C. Shim : The biological test has been conducted by
prof. Woo Ik Whang of Medical College. Korea University.
1 will ask him to check it. Thank you for your suggestion.

Ara Der Marderosian ! Are “the polyacetylenes you
isolated from ginseng toxic to normal cells ?

S.C. Shim : No. not at these low dose schedule we used.
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Aol A weldt Fddgel dA 7] Bz AL (Bp-20S-
protopanaxatriol-diglucoside) 9 ©] Carrageenin edema test ol
o) 3te] ghelgl vl Aok el AEZANE £ P 9
T (PNML) 7] 8 daAdE e Ao dire R
geiz vl gl o] A3 24 in vive NEE 539
PMNL 75 thgh 14l 2t £4 dammarane A A}
IR (ReS’Jr Rg) 9 E%E Yotz sted At AR g

T2 EoA ¥t ER 20% BSA TF RPMI ¥iRlo] HojA
PMNL & dimethylsulfoxide (DMSO) ol 833 1 uM 9 gin-

senoside & dexamethasone (DXM) 22 X2 HAh 37°C 9
A 3AIZ v} E PMNL & Aldstn 23 vixjol O Al Ha
582 AAstAch #33 A (chemotaxis) & F34/<
A al(chemoattractant) fMet-Leu-Phe(FMLP)E 5 X 10°M A}
£3tod Cr B o2 Mgy A ® PMNLSY luminole-
nhanced chemiluminescence(luminol 8 7238 3sidh &
@A ZA2A2AH FMLP (10-6M) S M3 DMSO &
PMNL chemotaxisoll o}5a #3}7} 1.2y Rb.. Rhy. Re
2} Ry (Re & ©b'd) & chemotaxis ol QA AR} (27.6421%) &
Uetiglzd ole 2HlRol=A dAZHA DXM 22 F#
RS TAVY = o FE8A0H29.6%). DXM °] PMNL
st g A sk "”’WI Z4 AMEJdiME B8 #E
stk 1A 2282 272 F4 dammarane
A AFEdol PMNL 715 € 233 237 ey 2 &
o= 39 E 49 dexamethasone & ZAE Rl M= @ Ho
2 AR ¥®ch
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