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ABSTRACT: According to the Thai traditional medicine, Derris scandens Benth. stem is used for
the relieve of muscle =4z . ~1n, 25 a diuretic, expectorant and antitussive. Since Derris scandens
is one of the most commonly used medicinal plaats in Thailand and it is afso used as a tomic. it
is interesting to study if this plant possesses immunomodulating activity. Therefore, the effect of
S0% ethanolic extract of Derris scandens on lymphocyte proliferation, mitogen response and
natural killer (NK) activity was studied in mousé splenic lymphocytes. It was found that the extract
at the concentrations of 0.78-30 ug!ml.could stimufate lymphocyte proliferation and enhanced
lymphocyte response to T-celi mitogens, i.e. phytohaemagglutinin (PHA) and concanavalin A (ConA).
The enhancement of mitogen response may. in pari, be due to the stimulatory- effect of the extract
on interleukin-2 release. However, the extract at the conceatrations of 0.39-1.56 pa/ml did not aifect
NK activity of mouse splenic Iymphocytes. Since the extract showed significant immunomodul-
ating activity in vitro, it was then tested for in vivo activity in Balb/c mice. The animals were
gfkg BWiday. oc | and 100

times of therapeutic dose for LS days. [t was found that |ymphoprohtelauon ar T-cell mitogen

given the extract orally at the doses cquivalent 10 crude drug 0.03 or 3

response of splenic lymphocytes from the (wo extract-treated proups was not significantly different
from their control groups. Ia conclusion, 50% cthanolic extract of D. scandens showed marked i vitre

immunomodulating activity in mouse splenic lymphocytes: however. when given i vive, the extract

neither increased lymphocyte proliferation nor enhanced T-cell mitogen respoase. The reasons for this

discrepancy were discussed.

f
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TRODUCTION

Derris scandens Beath. is 2 medicinal plant in the
1ily Leguminosae commoanly knowa in Thai as
1a0-Wan-Priang™ (1). It is a woody vine widely

ributed throughout Thailand. Its dried stem is used -

Thai traditional medicine as expectorant, antilussive.
=tic, antidysentery, and for the treatment of muscle ache
pain, while the root is used as fish poison (l-4).
rtochemical study shows that the stem contains
-unagarone, warangaives, 8-y.y-dimetky'allylwighte-
. 3 -v.y-dimethylallylwighteone, scandinoae, robustic
|, and 4 4'-di-O-methyl scandenin )(S). The rout 15
wied 10 contain scandenin, lonchocarpic acid {6-7).
anin, chadanin (8), osajin, scandenone (warangalone),

scandinone (9). chandalone. and lonchocarpenin (10}
[t was recently found that wér_angalone. robustic acid. 8-
1.y-dimethylallylwighteone, 3 -y.y-dimethylallytwight-
eone, and nallanin are selective and poteat inhibitors of
rat liver cyclic AMP-dependent protein Kinase catalytic
subunit (cAK) with IC s at 3.5. 10, 20. 24. and 33 M,
respectively (11). Since cAK belongs w 2 large protia
kinase family, it is possible that therz are other high-
affinity sites of action for these compounds to exert
their inhibitory activitiss. Hence. in vivo biolagica activity
and insecticidal ucﬂ'\rily_of D. scandens might he duc 10,
e potent inhibitory action of waranguinne and tohustic
acid on cAK (11}

0. scandzns ts said o be one of the mosi commonly

93



118

- used medicinal plants in Thailaad {4). Rural people

usually take infusion of roasted dried stem of D. scandens

- or alcoholic macesate of D. scandens stem for the reiief

_ obtained was complexed with polyviny!

of muscle ache after work or as tonic. Therefore, it is
interesting to study the effect of D. scandens on the immune
system m order to determine if this medicinal plant
pnqqcsscs lmmuuomodulatmg activity and has a potential
o be used as health food to boost the immuas system,
Effects of 50% ethanolic extract of D. scandens in vitro
on ‘lymphocyte proliferation, T-cell mitogen response,
interleukin-2 release and natural killer (MK) activity
were studied using mouse splenic lymphocytes. In
addition, the effect of this extract given orzlly in mice
fur 15 days on lymphoproliferation and mitogen response
will also be examined.

METHODS

Plant material and preparation of plant exiract:
Dried stem of D. scandens was obtzined from Chao Praya
Apaipubate Hospital, Pracheenburi province. The plant
wus identified by Miss Supaporn Pitiporn, the head
phurmacist of the hospital. 50% Ethanolic extract of
0. scandens was prepared by reflux method and the extract
pyrrolidone
(PVP) 30,000 at 1:2 ratio of extract to PVP in order to

wcrease solubility of the extrace

Animals: Male Balb/c mice were bred and reared

i specific pathogen free (SPF) condition in the animal

lacility of the National Institute of Health building,
Department of Medical Sciences, Nonthaburi. The animals
aged 6-8 weeks old weighing 25-30 g were used in this
study.

Cell line: YAC-1 cell line, a {ymphoma induced by
woculation of the Moloney leukemia virus into a newborn

‘A/Sn mouse, was obtained from American Type Culture

Callection (ATCC, Rockyille, Maryland, USA). This cell
ing was used as target cells of mouse natural killer
cells for the assay of the effect of D. scandens extract
on MK activity,

Preparation of suspension of mouse splenic
fvmphocytes: Six male Balb/c mice were used in each set
of cxperiment. Each animal was lightly anesthetized
wilth ether and sacrificed by cervical dislocation. The

spleesi was aseptically removed, and dispersed in 5 mi of
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RPMI1640 media supplemented with 10% fetal bovine
scrum, penicillin 100 Units/ml, streptomycin 100 pgfmi,
and giutamine 2 mM (covaplete media). Tissue debris was
allowed to settle and the supernatant was removed and
centsifuged at 1,000 rpm for 5 min at 4°C. RBC were
lysed with Tris-NH Cl solution aad splenic lymphocytes
were then washed three times with complete media

* before suspending in 5 m! complete media. Cell numbers

and viability of spenic lymphocyte suspensions were
determined using hemocytomeier and trypan blue
exclusion technique. Cell dilution was made with complete
media to obtain required final cell concentration for each
assay.

Effect of D.
scandens extract on lymphocyte proliferation was
determined by plating 100 mf of 2 x 10® cells/ml of splenic
lymphocytes from each mouse in triplicates in 96-well

Lymphocyte proliferation assay:

microtiter plates containing 50 p! of completc media and

.50 pl of various diluticns of the extract prepared at

4x desired final concentrations. Control wells received
100 ul of 2 ¢ 10" celis/ml of splenic lymphocytes and
100 W of complere media. Cells. were cultured with the
extract for 43 hours at 37°C, then were pulsed with
10 pl of 0.5 pCi [methy!l-'H]-thynidine (Amersham
TRAI120) per well. After 24-hour incubation, cells were
harvested onto glass fiber filter. and radioactivicy was

counted in 2 liquid scintiliation counter (Wallac).

Mitogen response: Two types ?f T cell mitggen.
pitytohaemagglutinin (PHA) and concanavalin A (ConA)
were used in this study. Similarly, effect of D. scandens
extract on mitogen response of mouse splenic Iymphocytes
was determined by plating 100 pi of 2 x 10°¢ cells/ml of
splenic lymphocytes in Iriplicates in 96-well microtiter
plates containing 50 pl of mitogen solution and 50 wi of
various dilutions of the extract prepared at 4x desired
final concentrations. Suboptimal concentration was
selected for each mitogen and final concentrations of
PHA and ConA were 0.25 pg/ml and 0.2 pg/ml.
respectively. Control wells received 100 ut of 2 x 10°
cells/m! of splenic lymphocytes and 50 i of complete
media and 50 ul of mitogen. Cells were cultured, pulsed
with ['H]-thymidine,
radioactivity as described in lymphoproliferation assay.

harvested and counted for

The activity of each concentration of the extract (o
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[-‘H]. Thymidine radioactivity {cpm)
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value = 1.39.

ConA response: The potentiating cffect of the
extract oa CoaA response of mouse splenic fymphocytes
was observed at the extract concentrations of 0.78 - 25
pg/mi, with the maximum SU of 1.92 at the cxtract
concentration of 12.5 pg/mi (Figure ).

Effect of the exiract on IL-2 release: Since the extract
could stimulate lymphocyte proliferation and enhance
mitogen response, it was then determined if it was due
to the increase of [L-2 release. {i was found that, without
mitogen in the culture medium, the concentration of IL-

2 released into the medium was below the detection limit

of the IL-2 ELISA kit (data not shown): therefore. the
effect of the extract on IL-2 release in lymphoproli-
faration assay could not be deteimined. However, in the
presence of sub-optimal concentration of PHA, the extract
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al the conceatration of 12.5, 25 and $0 pg/ml signilicantly
increased (L-2 release from mouse splenic lymphocytes
in a dose-dependent manner (Figure 4)

Effect of the extract an NK activity: The effect ol

various concentrations ol the extract on SPONTARCOUS
release of *Cr from “'Ce-loaded YAC-1 cells werc

initially tested. It was found that the extract at the concen-

trations of 1.56 pg/ml or luwer did not aflect spontancous
celease of “Cr from YAC-1 cells, but the extract a the
concentrations of 3.12 pg/ml or higher significantly
increased spontaneous refcase of “'Cr (data not shown).
Hence, the effect of the cxtract ac the concentrations of
1.56 pg/mi or lower were tested on NIC activity. As
shown in i'-'igurc 5. the extract al these concentrations did
not significantly alier NK activity of mousc splenic
lymphocytes either &t the EC:TC rativ of 50:1 or 25:1.

250

200 —

150 —

0 0.78

Figure |

3.12

In vitre effect of D. scandens on lymphoproliferation. Spleaic lymphocytes (Iz1t

6.25

Exiract concentration (ug/m)

cells/well/200 ul)

from six mice were cultured in triplicale in mediom containing no exiract (control) or detlerent concertritlions
of D. scandens extract for 48 hours before the addition of “H-thymidiny (0.5 mlwetl), Twenty-lour

hours later, cells were harvesied onio glass (iber filter and the radicactivily of cavh well was counted.

Each bar represeats mean ¢pm + SD (n=6).

* Significantly different from contcol (p<0.05).
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“increase tymphocyte proliferation or enhance mitogen
cesponse could also be expressed as Stimulation Index (SI)
which was calculated as évcragc cpm of lymphocytes
incubated with exteact divided by dverage cpm of control.

[nterleukin-2 assay: The cffect of the cxiract on the
‘release of IL-2 was assayed by ELISA method. Mouse
splenic lymphocytes (2 x 0* cells) were cultured in 200
"l of medium coataining PHA 0.25 ug/mt and the exiract
at the final concentration of 0, 12.5, 25 and 50 ugfmi for
{1 hours. The microtiter plate was then ceatrifuged at
1,000 rpm for 5 min and 130 ! of supernatant were
drawn and stored in another microtiter plate at -70°C until

the time of the assay. The concentrations of [L-2 refeased N

into the supernatant in the presence or abseace of the
cstract were assayed using mouse interleukin-2 ELISA
kit (Intertest-2x™, Genzyme, USA).

Assay of natural killer (NK} acrivicy: The assay was
performed in triplicates in 96-well U-boutom microtiter
plutes. Initally. YAC-1 cells were loaded with “Cr by
incubating in media containing sodium chromate (ImCi/
ml, Amersham, USA) for 90 minutes at 37°C. “"Cr-YAC-
+ 1 cells were washed three times to remove excess “'Cr,
then counted and adjusted to 2 x 10* celis/ml. Sertal
dilutions of D. scandens extract weré piepared.at 4x
required final conceatrations while cell concentration of
spicnic lymphocytes was adjusted to 5 x 10° cells/ml in
compleie reediz. Spontancous release (SR) of “'Cr from
"Cr-YAC-1 cells and the effect of D. scandens extcact
on spontancous release of Cr was determined by mizing
50 pl of MCr-YAC-1 with 150 pl of media, or with 100
ul‘ of media and 50 pl of different concentrations of
D. scandens extract, respectively. Total releasable count
(TRC) of 3'Cr from ™Cr-YAC-I cells was measured by
incubating 50 ut of *Cr-YAC-1 with 150 ul of 1 N HCL.
Effect of D. scandens extract en splenic NK activity
wus delermined by mixing 50 pi of “'Cr-YAC-! with
30 ul of media (control) or extcact (iest) and 100 pl of
3 x 10 or 2.5 x 10 lymphocytes/ml to abtain effector
cells o target cell ratio (EC:TC) of 50:1 or 25:1. Microtiter
plates were centrifuged at 600 cpm for 3 minutes prior to
incubation zt 37°C for ¢ hours. At the end of incubation

period, the plates were centrifuged agatn ai 1,000 rpm for

5 minutes and 100 wl of supernatant were removed-

from each well and couanted for radioactivity of “Cr

refeused into the medid in 4 gamma counter (Packard,

USA). BNK activity was calculated as follows :-

BHNK activity = CPM (coatrol or test) - CPM (SR) x 100
CPM (TRC) - CPM (SR)

[a vivo study: D. scandens extract was given orally
for 15 days to groups of 6 male Balb/ec mice at the doses
of 6.72 and 6723 mgfkg BW/day which was equivalent
to ¢rude drug 0.03 and 3 gfko/day or | and 100 times of
therapeutic dose, respectively. The éontrol groups received
PVP solution at the conccntrations corresponding to
those present in the extract compiex. At the end of
treatment period, the animals were sacrificed and splenic
lymphocytes suspensions were prepared at the cell
concenteation of 2 x 10* cells/ml. Lymphocytes from both
groups were cultured in complete media or in different
concentrations of PHA (0.25, 0.5 & 1.0 pg/ml) and ConA
(0.1. 0.2 & 0.4 pg/ml) 10 determine i vive effect of the
extract on lymphoproliferation and on PHA response.

. respectively. Lymphocytes were cultured and treatcd s

described in the in vitro experiments and the radioucuvity
of incorporated thymidine of the extract-treated groups

will then be compared with those of the control graups.

Statistical analfysis: Average cpm of each triplicare
sample was calculated. In i viro experiment. cpov ol
wells containing extract was compared with cpm ol
control wells without exiract using paired t-test. while
unpaiced [-test was used to compire com ol coarol and
treatment groups in in wvive study. Sigdificant difference

was set at p<Q.03.

RESULTS

[n viwo studies

Effect of the extiract on lvmphoproliferarion: As
shown in Figure |, it was found that the extract al the
concentrations of 0.78 — 30 pg/mi significantly increased
profiferation of mouse splenic lymphocytes as campared
to those incubated in the absence of the extract {p<.03Y
The extract at the concentration of 25 pu/ml gave
maximum stimulagion with SI value = 8.86.

Effect of the extracr on T- cell mitagen respenise:

PHA resporse: Similarly. the extract i (e concen
trations of (L7R. 136, 12,5 25 and 30 pg/mi sigaificient:
enhanced PHA response of mouse splenic lymphodiie
(Figure 2). The extract at the concéntration of 50 weini

gave maximum enhancement of PHA response with N
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Figure 2 Jn vitro effect of D. scandens extract on PHA responsc. Splenic lymphocytes (2x 10 cellsfweltf200 mi) (rom six mice
were cultured in triplicate in medium containing PHA (0.25 ug/ml) with no exiract {conteol) or different concenteations
of D. scandens extact for 48 hours before the addition of 'H-thymidinc (0.3 uCitwelll. Twenty-four hours later, cells
were harvesied onto glass fiber filter and the radioactivity ull each well was counted.
£ach bar represemis mean cpm x SD (n=6).
* Significantly different from control (p<0.05).
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Figure 3 In virro cffect of D. scandens extrace on ConA response. Splenic lymphocytes (2x10° cells/wellr200 !y from six mice
were cultured ia triplicate in medium contining ConA (0.2 pg/mi) with no extract (conweol) or different, concentrattons
of D. scandens exicact for 48 hours before the addition of ‘H-thymidiac (0.5,uCifwell). Twenty-four heoos later, cells

were harvested onto plass fiber filter and the radioactivity of each well was countcd.

Each bar represents mean cpm = SD (n=6).
Significantly different from conirol (p<0.05). ’ 99
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Figure 4

Figure 35
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In vitre eftect of . scandens extract on 10-2 release.  Splenic lymphocytes (2x10° cellwellf 200 gl from sk mice were
cultured in treplicate in medium conaining PHA (0.25 pgimi) with na extract (conteoll of dillcrent concente ions ol
D. scandens ewract for 72 hours. After centeifugation. culture medium was removed toe 1.2 nsay by HLISA muthad.
Each bar represemts mean + SD (a=6).
Significantly dilfereat from control (p<0.05).
3]

10—

MK activily

0 .39 0.78 i.56 .
Extract concentration {pg/mi) )

{rt witro cllect of . scandens on NI aclivity. Splenic lymphocytes (2.5x10° and 5210 cellgfwell/200 i) from G mice

were cultured in wiplicae with SCe-YAC-1 (1x10* cellsfwell} in. the presence oc absence.of differcnt congentrations of

0. scandens extcact at 37°C for 4 hours. After briel centrifagation, 100 mt of supemataae from cach well were removed.

counted for radicactivity. and calculated for %NIK activity. %NK activity of wells contzining extraci was compared

with those containing no extract {control).

Each bar represents mean £ SD. (n=6). 100



Thai 1. Pharm. Sci., 1998, Vol. 22, Nod 141

[n vivge study groups, cither low- of high-dose groups, was aot differem

In vivo effect of the extract on lymphaproliferation from that of the control groups (Table 1-4). Similarly.
o ,m-mgl_.,,' response: Mice were given either low dase PHA responses of splenic lymphocytes (rom low-dose
(672 mylke BW)'or high dose (672 mg/kg BW) of the
cxtract which was equivalent to crude drug 0.03 or 3
wlcg~BW.-or -1 to 100 folds of therapeutic dose. for {5
days. At the end of the treatment peviod, mouse splenic

iymphocyies were cultured without the presence of

and high-dose groups were not significaatly diffceent from
those of the controls regardicss of the concenteations of
PHA (Table | and 3} Likewise, proliferation of splenic
lymiphocytes from both low-dose and high-dosc groups in
rcspt-)nsc to different concentrations of ConA was nol
significantly different from those of the coatral groups

mitogen or with different corcentrations of PHA and
{Table 2 and 4).

Cond. It was found thai in the absence of mitogen,
iymptioproliferation of splenic lymphocytes of treatment

Table 1 In vive effect of low dosc of D. scandens extract oa PHA response of splenic lymphocytes

PHA concentration [PH]-thymidine radioactivity (cpm) p value
(up/mk} Control D. scandeas low dose
0 365 £ 11.2 405 + (1.9 0.557
0.25 ' 587.7 & 185.6 (.1857 = 9535 0162
0.5 10,693.5 + 2,139.5 16,0816 & 6,356.4 0.077
1.0 ) 26.503.6 + 8,163.9 158325 + 18,726.9 0.28Y

Raltye mice were divided into 2 groups of six. Conirol group received PP solution 134 mgfkg BW while D. scundens
low dose group received the cxiract 6.72 mg/kg BW which was equivalent to crude drug 0.01 g/kg BW lor 15 days.
The animals were then sacrificed and splenic lymphocyte suspensions were prepared. Lymphacytes (22 10° cellsiwellf
300 !} were cultured in the presence or absence of different conceuiraiions of PHA for 48 hours belore the addition

of {*H]-thymidine (0.5 pCifwell). Twenty-four hours laler, cells were harvested onto glass Giber filier and the radioactivity

sl cach well was counted.

Each value represents mean = SD (n=6}.

Table 2 In vivo effect of low dose of D. scandens extract on ConA response of splenic lymphocytes

ConA _concentration - [*H]-thymidine radioactivity {cpm) p value
{ieg/ml) Coutrol D. scandens low dose
0 375 £ 54 409 + (3.8 (1.582
0.1 856 £ 293 2132 £ 1630 0.052
0.2 944.7 + 485.1 22013 £ 1,9254 0.152
04 44740 & 4,169.2 8.7664 + 5,385.3 0.134 -

Balbfc mice were divided into 2 aroups of six. Control group received PVP solution 134 mgfkg BW whiic 0. scandens
low dose group received the extract 6.72 mgfkg BW which was equivalent to crude drug 0.03 gikg BW for 15 days.
The animals were then sacrificed and splenic lymphocyte suspensions wete preparad. Lymphocytes (2x10° celis/well/
200 wl) were cultured in the presence or abscnce of different concentrations of ConA for 48 hours fefore the addition
of |*H|-thymidine (0.5 mCifwell). Twenty-four hours later, cells were harvested onto glass fiber filter and the cadioactivity -

ol cach well was counted.

liwh value represents mean = SD (n=6).
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Table 3 [a vivo elfect of high dose of D. scardens exyact on PHA response of splenic lymphacytes

PHA conceatration {*H{}-thymidine radioactivity (cpm) p value
(png/ml) . Con-trol D. scandens low dose
0 937 + 598 i 91.7 & 315 0.942
0.25 1,311.6 + 790.5 22446 + 11519 0.210
0.5 13.212.1 + 4.211.8 15.847.1 & 5.546.1 0.391
1.0 226813 + 71,7962 © 23,6317 & 87924 0.847

Balb/e mice were divided into 2 groups of six. Coatrol group reccived PVP solution 1.34 gikg BW while D. scandens
high dose group received the exiract 0.672 gfkg BW which was eyasivaleni to crude drug 30 g/kg BW for 15 days.
The animals were then sacrificad and splenic lymphocyte suspensions were prepared. Lymphocytes (2x10° cellsfwelli200
ul) were cultured in the presence or absence of differeat concentrations of PHA for 48 hours before the addition of
1 *‘Hi-thymidine (0.5 pCifwell). Tweaty-four hours later, cells were harvested onto glags fiber lilee and the radioactivity
ol cach well was counted, ‘ .

Each value represents mean = SD (n=6).

‘Table 4 In vivo effect of high dose of D. scandens extract on ConA response of spienic lvmphocyles

ConA concentration ° {*H]-thymidine radioactivity {cpm) p value
(ng/ml) Control D. scandens low dose
0 1233 ¢ 360 1238 % 299 0.9%0
0.1 9149 £ 801.2 14492 = 1,536.4 0.467
0.2 6,008.2 + 4,468.7 7.2288 + 48216 (1L.65Y
0.4 - 15.958.1 £ 7.827.1 17429.0 + 9.739.5 0.77%

. Balblc mice were divided into 2 groups of six. Control group reccived PVP solution 1.34 alkg BW whilc D. scandens
high dose group received the extract 0.672 g/kg BW which was equivalent to crude drug 3.0 gfkg BW for 15 days.
The animals were then sacrificed and splenic lymphocyte suspensions were prepared. Lymphocyies {2 10° celishwell/
300 by were cuitured in the presence or absence of different concentrations of ConA for 4% hours belore the addition
ol {*H]-thymidine (0.5 pCifwell). Twenty-four hours later, cells were harvested onto glass fiber {ilter and the radipactivity
of cach well was counted.

Each value represents mean = SD (n=6).

DISCUSSION D. scandens is said 10 be one of the most commaondy
During the past several years. people all over the used medicinal plants in Thailand especially in the rural

. . 15 y sl i 1 1
world have become interested in the use of natural products areas of the country (4). L is commanly used in the forn

in place of pure chemicals as medicines and health of alcohalic macerate as tonic and (0 relicve muscle ache

products. Several medicinal plants and natural products and pain. Hence, it is interesting w study its aleoholic

- I . - . . o .e 1 HITEE T PTTwrlatiog (o4
have been studied for their immunomodulating activity e extract on cell-mediated immanity and certain pacame

an attempt to find medicinal plaats that help streagthening of innate wamunity. ~.5. NK activity.

the immune system to [ight against diseascs, e.g. Picrorhiza In in vitro studies, it was found that the cxuact @l
kurroa (12,13), Azadirachia indica, Jatropha multifida the concentrations of 0.78-50 pg/mi coutd stimulate
(13), Andrographis paniculaa (14), Helleborus niger (15), lymphoncoliferation of mouse splenic lymphocytes with

Chigrella pyrenocidasa (16), elc.
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(e maximal SI of 8.86 at 25 pglml (Figure ). Morcover,
(e extract could also enhance PHA aand ConA response
(Figure 2, 3) but did not alter NK activity of mouse splenic
Lymphocytes (Figure 5). The cesuits suggested ‘that the
cuicact might contaia an active constitucat that could act

4y a mitogen to stimulate lymphocyte peoliferation and

cahance T cell mitogen respoasc. As shown in Figures |

a0d 3. the stimutatory effect of the extract at low concen-

(cations oa lymphopraliferation and ConA response
showed some dosc-response relationship until the
concentration of the extract was tighet than the optimal
concenteaton where stimulatory activity started to decline.
This type of dosc-response celationship was commonly
sbserved for lymphocyte proliferation under mitogen

«timuiation (17). Takeu together. the results suggested that

(he stem of D. scandens contained some ethanel-soluble

cubstances that could stimulae tymphoproliferation and
T.cell mitogen response. The isolation and elucidation of
(he structure of the active compound stimufating

tyinphocyte proliferation remain to be further investigated.

‘Since IL-2 is the major T-cell cytokine involved
in T cell proliferation. we determined if lymphocyte

proliferation and enhanced mitogen response induced by

" the ekiract was due 1o the stimulation of IL-2 release.

Cancentrations of [L-2 in the culture medium in the
ahsence and presence of the extraci were assayed by
CLISA technique. Without mitoges in the cutture medium,
the amouat of (L-2 released into the medium was below
the detection limit of the IL-2 ELISA kit therefare, it

was not known whether {ymphoproliferative effect of

the extract was due to the increase of 1L-2 release ot not.
However, in the presence of sub-optimal concenication of
PHA., it was found that the extract increased the release
of IL-2 into the culture medium in a dose-response
manner (Figure 4). The result suggested that the
cahancement of mitogen response in vitre be. at least in
part, due to the stimulatory effect of the extract on

{L-2 release.

Warangalone, robustic acid and prenylisoflavone
derivatives present in D. scandens were reported to be
sclective and potent inhibitors of rat liver cyclic AMP-
dependent protein kinase catalytic subumit (11)4 Hence. it
is possible that there are other high-affinity sites of action
for these compounds, e.g. in lymphocytes. Human T

lymphocyte was found to contain two isozymes of cyclic

AMP-dependent protcia Kinase (18). It was reported that
eyclic AMP-dependent protein kinase type | mediated
(e inhibitory effects of cAMP on cell replication in
numan T lymphocytes (19). Hence, the stimulatory
activity of the extract on mouse splenic fymphocyt
proliferation and imitogen response may also involve the
inhibitary effect on lymphacyte cAMP-dependent proicin
kinase catalytic subuait by some active principles of
D. scandens present in the exteact.

Since D. scandens extract could enhance tympho-
proliferation and mitogen respoase in vitro, we then
examined if the extract, given orally at the doses
cquivateat to | and 100 folds of therapeutic dose for 13
days. would exhibit similar effects in vive. As shown in
Table 1-4, in the absence of PHA or ConA in the culture
medium, the proliferation of splenic lymphocytes from
the animals in low- or high-dose groups was non different

from that of the control groups. {n the presence of mitogen

in the culure medium, even though the profiferation of

lymgphaocytes from extract-treated groups appeared o he
higher than that of the control groups especially at the
low conceatration of mitogen. the difference was not

statistically significant.

' The apparent lack of the in vivo immunomadulatory
The

dose of the extract might not be high enough (0 exert any

effect of the extract could be due 10 several reasons.

simulatory effect or the active principle in the extract
might not be absorbed from the Gl tract. In contrast, the
active principle may be absorbed but was metabolized @
an inactive compound or was rapidly excreted from the
bady.

Another possibility s that the extract may POSSESS
in vivo immunostimulatory effect on mitogen response
but this effect could not be detected due 10 the variability
of mitogen response of splenic Iymphocytes. from cach
individual animal. This individual variation makes 1
more difficult to detect subtle difference between
wreatment and conirol groups. Unfortunately, it i3
praceically impaossible o compare mitogen response of
splenic lyrnphocytes pefore and afier receiving the exrucl.
o- within genup comparison, which should eliminae the
problem of individual variation because each antnal will

serve as ils own control.

Even though D. scandens extract did not show
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immunostimuiatory activity in vive in mice, its significant
in vitro activity still warcants further investigation in
humans. The Medicinal Plant Rescarch Institute has just
linished subchronic toxicity study of 50% ethanolic
extract of D. scandens in rats and histopathological

__examination of internal organs is curreatly underway.

Alter the results of the toxicity study is concluded and the
cxtract is found to be safe, it is interesting to study
ymmunomodulatory activity of the extract in humans by
comparing lymphoproliferation and mitogen response of
peripheral blocd monoauclear cells before and after
receiving the extract. f the exwact shows immunosti-
muia(ory'activily-. this plant will have the potendial to be
used (o boost the immune system in humans, e.g. in AIDS

and cancer patients.
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