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Abstract : We have previously shown that crude water extract of Euonymus alatus (EA) had strong prophylactic
effect against chemically induced-and tumor cell implanted-cancer, and that the mechanisms responsible for its anti-
tumor effects were due to nonspecific enhancement of the NK cell activities and the cell mediated immunity.
However, it was unknown that any components of crude extract did work so, since it consisted of several
components. In this paper, we fractonated the crude water EA-extract into several fraction such as hexane-,
ethylether-, ethyl acetate-, n-butanol- and water soluble-fraction, and screened the immune regulating activities of
each fraction by the evaluation of lymphokine production and activated lymphocyte proliferation. As a result of the
component fraction of EA-extract, it was found that n-butanol fraction was a potent immunostimulator, and the
remained water soluble fraction also contained some stimulator, But, other fraction did not showed any remarkable
effect. It is therefore suggested that EA-glycosides in n-butanol fraction may be new one of the potent biological
response modifiers.

The present study was also undertaken in an efforts to investigate the effects of elm-bark(EB, Ulmus clavidiana
var japonica), which has been used for curing ulcer and inflammation as a folk medicine without any kind of
experimental evidence to support this, on the cellular- and humoral-immune responses, lymphocyte function and
NK cell activities in mice. Regardless of time and duration of EB-treatment, Arthus reaction and antibody response
to SRBC were not modified by EB, but delayed hypersensitivity to SRBC was significantly enhanced only when EB
was treated prior to SRBC-sensitization. EB slightly inhibited the proliferation responses of splenocytes to PHA-
stimulation, but it significantly augmented the responses of these cells to S aureus Cowan 1 and Con A-activation,

and these effects were manifested only when EB was added at culture initiation. EB did not influence Ig secretion
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of spleen cells but it significantly augmented the Con A-induced I. 2 and MIF production of splenocytes. NK cell

activities of splenocytes were markedly rised when effector cells were pretreated with EB and this augmentation was

due to the increase of binding affinity of effector cells to target cells and the target cell Iytic activites of effector

cells. These results led to the conclusion that EB triggers increase of cellular immune responses, such as delayed

hypersensitivitiy, lymphokine production and NK cell activities. Also these results suggested that EB contains

potent immune stimulants, which may provide the rational basis for their therapeutic use as one of the new

biclogical response modifiers.
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Table 1. Effect of Euonymus alatus extract on the proliferation responses of human tonsillar T and B lymphocytes
[*H] TdR uptake(cpm)

Concentration
Fraction B lymphocytes T lymphocytes

(pg/mb) Medium SAC PHA Con A

Medium 912 12,618 42,452 36,841
Crude extract 0.1 878 22,369 52,127 42,647
1 958 30,245 77,614 58,216

Hexane 0.1 967 13,006 40,248 37,288
1 752 12,982 39910 35916

Ethyl acetate 0.1 765 12,084 44,315 36,462
1 875 11,782 44,045 37,166

Ethyl ether 0.1 1,052 12,286 41,199 38,244
1 810 10,914 43,085 37,862

n-Butanol 0.1 1,105 27,698 65,202 46,736
1 972 30,862 80,914 59,222

Water soluble 0.1 927 18,627 46,637 39,948
1 1,014 24,338 60,478 45,695

Purified human tonsillar T and B cells (2X10° cells/ml) were activated with Staphylococcus aureus Cowan 1 (SAC, 0.0075% V/
V), PHA gSyg/ ml) or Con A (24¢/ml) and cultured for 72hrs in the Eresence or absence of varying concentrations of each EA-
fraction. ["H] TdR(0.5pCi/ml) was pulsed into each well at last 12hr before culture-termination.

Table 2. Effect of Euonymus alatus extract on Con A-induced lymphokine production of mouse spleen cells

. Concentration % of control
Fraction

(bg/ml) IL 2 MIF

10 132.2 131.7

Crude extract 1 140.7 138.5
0.1 124.6 91.1

10 106.1 105.2

Ethyl acetate 1 107.5 100.0
0.1 103.9 934

10 1294 186.2

n-Butanol 1 157.9 134.6
0.1 138.2 105.1

10 135.3 184.1

Water soluble 1 146.3 173.6
0.1 140.8 1379

Mouse splenocytes (2X10° cells/ml) were cultured in RPMI 1640 with 5% FCS and 104g/ml Con A-sepharose for 48 hrs in
the presence of varying conc. of each fractionated extract. The culture sup was harvested and assayed for lymphokine con-
tent using corresponding target cells. Results are normalized as % of control.

Table 3. Effect of Ulmus clavidiana(EB) extract on the footpad swelling reaction and antibody production to sheep
erythrocytes (SRBC) in ICR mice

Time of extract treatment relative to Footpad thickness (pm) Hemagglutination titer
SRBC-sensitization 3hr(Arthus) 24hr(DTH) (log,)
Untreated control 332 + 21 243 + 24 68 + 1.6
4 days before SRBC 328 + 35 412 + 338 65 + 138
4 days before/after SRBC 372 £ 19 262 £ 29 72 x 21

Mice were sensitized with 1X10” SRBC on day O and challenged with 0.03ml of 20% SRBC on day 4. EB extract (daily Img/
mouse) was injected ip for the indicated days. Footpad thickness was measured at 3 and 24 hr after challenge. All mice were
assayed for hemagglutinin antibodies at 7 days after SRBC-sensitization.
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Table 4. Effect of Ulmus clavidiana(EB) on the proli-
feradon of mouse splenocytes

Extract [’H] TdR uptake (cpm)
(mg/ml) Medium SAC PHA Con A
0 140 38,645 53966 27495
0.01 195 40,761 51,002 59,657
0.1 260 46,380 49,106 66,850
1 281 45744 46,083 49,146
10 198 37,425 36,287 32239

Spleen cells (2X10° cells/ml) were activated with
Staphylococcus aureus Cowan 1 (SAC, 0.0075%), PHA(5ug/
ml) or Con A (54/ml), and cultured for 72hrs in the pre
sence of varying conc. of EB extract. ['H] TdR was pulsed
at last 12 hr before culture termination.

Table 5. Effect of Ulmus clavidiana(EB) on the Con
A-induced lymphokine production of
mouse spleen cells

Extract % of control

(mg/ml) IL 2 MIF
0.01 121 142
0.1 136 158
1 95 123

Mouse spleen cells (2X10° cells/ml) were cultured in
RPMI 1640 with 5% FCS and 104g/ml of Con A-sepharose
for 48 hr in the presence of varying conc. of EB-extract.
The culture sup was harvested and assayed for
lym&hokine content usin; correspondin&target cells such
as 2 dependent CTLL 2 cells (for 2) and chicken
leucocytes (for MIF). Results are normalized as % of
control.

Table 6. Effect of Ulmus clavidiana(EB) extract on
the NK cell activities of mouse spleen cells
against target Yac 1 cells

Extract % of conjugated % of conjugated % of

_(mg/ml)  effector cells target cell lyzed NK cells™
Control 1.8+0.08 42.3+6.83 0.97
0.01 2.7+0.10 46.2+8.76 1.25
0.1 29+0.11 49.6+9.12 1.44
1 2.2+0.09 48.2+7.96 1.06

Results were the average percent and standard error of the
values from 10 experiments below for 1:1 effector-target
cell ratio. Effector cells were pretreated for 1 hr at 37T
with above conc. of EB extract just before the addition of
target cells. *% of NK cells=% of conjugated effector cells
X % of conjugated target cell lyzed/100.
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