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Promotion of Nonspecific Cytotoxic T Lymphocyte
Activity by Bo-yang-hwan-oh-tang
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Abstract — To explore the possible cancer therapeutic application of “Bo-yang-hwan-oh-tang” (BH),
a herbal medicinal recipe used for improvement of blood stasis, we have examined its direct cyto-
toxicity against tumor cell, and induction of cytotoxic activity of lymphocytes. Water extract of BH
alone did not exhibit direct cytotoxicity to Yac-1 target cells even with high concentrations (10 mg/
ml). By exposure for 3 days, BH did not induce any nonspecific cytotoxic activity of mouse spleen
cells, either, when assessed in a 4 hr *'Cr-release assay. However, when BH was added during CD3-
stimulation of non-adherent spleen cells, non-specific CTL activity was markedly promoted in a dose-
dependent manner. In contrast, BH did not alter activated NK cell activity following IL-2 stimulation.
These data suggest that BH does not induce but upregulates non-specific CTL effector function and
that activated NK cell does not respond to BH. For elucidation of the mechanism underlying this func-
tion of BH, time kinetic study for IL-2 production using ELISA was undertaken. IL-2 production fol-
lowing CD3 stimulation was significantly augmented and higher level of IL-2 is sustained over 3 days
in the culture medium by BH treatment. Moreover, addition of exogenous IL-2 during CD3 stim-
ulation resulted in a similar level of cytotoxicity between control and BH-treated culture. These data
indicate that the BH-mediated upregulation of non-specific CTL activity is contributed by aug-
mentation of IL.-2 production. Our data imply the possible application of BH for combination therapy
of cancer with non-specific activator.

Key words — Bo-yang-hwan-oh-tang (BH), cytotoxic T lymphocytes, CD3 stimulation, interleukin 2
(IL-2).
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streptomycin, Fungizone) % trypan blue= Life Tech-
nologies(Grand Island, NY, USA)oll A, $-efd 3o
Biowhittaker Molecular Applications(Rockland, ME,
USAIA, 2-mercaptoethanol, 3,3'5,5-tetramethylbenzidine
< Sigma Chemical(St. Louis, MO, USA)I¥ 7%
3o AME-8IICE IL-2 ELISAC] ARE-El &4& Bio-
source International Inc.AHCamarillo, CA., USA)%]
A Fste] ARg-ERch AFE FdEIA W)
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M= diefef — 2 dFol AREEL 712 wieky
< IMDME ARESERIAL 7ol AU A)(100 Ulml
Penicillin, 100 ug/ml streptomycin, 0.25 ug/ml Fungi-

227
Table 1. Composition of BH
g oF 9 Ay of H A0
% 7] Astragali Radix 60.00
2 A Angelicae Gigantis Radix 8.00
Z # ¢F  Paeoniae Radix rubra 6.00
A ZF  Cnidii Rhizoma 4.00
= ¢l Persicae Semen 4.00
% 3} Carthami Flos 4.00
A ¥  Lumbricus 4.00
total amount 90.00

zone), 5X10°M2} 2- mercaptoethanol (2ME), 10%
9] $-El¥A (fetal bovine serum; FBSyS ¥ 94
HjFel-& AMg-akTt.

Cytokine ¥ | — AFF AL-2(5X 10°mg protein)
v AYHGIFALRRE ERol AMEEHT &
CD3 A= pristanes nude micedl] FUg T, 2
F= Fo) 5X10709] 145-2C11 sle|lBelxeu}l A¥E
Fslar, 1-25Y Fof| EE AFHspe] AU

oM — B g A3 RgBowe) e
AR AL, e ATk Sheln
3} atskaE oA Y F- g8t ARg-sii
o, 3o} W83 B2 Table 19} 7Tt

ZHoo| =H| - RY3ow 43 B 360gS &
F 2,000miet 3 3,000 ml BA SepaIo)A 2
AIZE Bt tE FEEE AR R ARG o
5,000 pmO 2 30%7F ARSI 2L NS
2% FEsL FANXT)R A3 64.7 g7 EE,
18%)9] AEE deH, A8+ S5 100 mg/ml
o] FE2 §IAA ARSI

d AE FRAo FA7|, B THT 9%
5 =E3ATE AR 54 o E AYERE b
A - A4 SFAPBS)CE AHEITE ry-
pan blueE ol-&3l] AE A Eo| £8 =43 HE
HjoFol 0 2= IMDM 7]&E HjoFelo] 5X10°Me] 2-
MES} 10%2] FBSE H& 2 miokle ALg3l9int.

= MEe| FH| —CTLY A= HdiMe ¥4
NZE Agste 1X10°cells/mie) AEEwoA &
CD3 A= SFAJSIAA AHS3IAAL 719 AP F%
¢] BHS 718tk & CD3 A9 BHZF 37K
FEALE 37°C, 5% CO, W10 30 B+ 0
stk
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3Tk 152 F(spontaneous release; SR)S A%
AE FH5A Al 5 ajdae 718t 24315
32 A2 F(maximum release; MR)YS 1% Triton
X-100 €4& 7isle] S AESA] e o
= 32 o3 Alksian.

cytotoxicity(%) = [(experimental — spontaneous)
/(maximum — spontaneous)] X 100

SAMBHAEMZAY (ELISA assay) - & AF
IL-2 $3 AE coating bufferS ARE-3le] 4°CollA
S ELISA plate®] well ol &3]3 bloc-
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& 7K o A-20A 1547 B uiks & o
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7P 458 SRt wiFRIAT. thA] 48] AlFHT &
7\ g9l 33'5,5-tetramethylbenzidine(TMB)S &
718k & 308 59t 9hEAF|T stop solution® E HE
% A AT 7 well®] F2=E microplate-
reader® 450 nmelM ZA 310}

SANMZ| - 4¥8EF= meant SEE VERSYZ B
AX B = paired t-testE A3} P<0.052 7|F0 =
sl o) EA A5E BASATH
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Fig. 1. Cytotoxicity of Bo-yang-hwan-oh-tang against
Yac-1. Cytotoxic activity was assessed in a *ICr-release
assay. Labeled target cells were exposed to BH for 4 hrs.
The results are the mean+S.E. of triplicate determinations.
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Fig. 2. Effect of Bo-yang-hwan-oh-tang on naive T cell
cytotoxicity. Non-adherent spleen cells were incubated for
3 days in the absence or presence of BH and assessed for
their cytotoxicity against Yac-1 target cells at E/T ratios
of 40:1, 10:1 in a 4 hr *'Cr-release assay. The results are
the mean+S.E. of triplicate determinations.
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Fig. 3. Effect of Bo-yang-hwan-oh-tang on non-specific
CTL activity. Non-adherent spleen cells (1X 10° cells/mf)
were activated with soluble anti-CD3 (1/800 dilution of
2C11 ascite) in the absence or presence of BH for 3
days. CON1, medium alone; CON2, anti-CD3 alone.
*P<0.05 (vs CON2).

CTLY] YA gt NEEAES A3 F7MS

HejgEt.

4, HYBEQE0| IL-22 X=E ME v S0
N MEZsMol ojXl= HE

F5F HASoAE THIERET ohel NK A1X
E3 v 5o)He) AESAS vedch® webd BH
7F NK A= J8e HAe7tE dotrr] 218t
1oz B3 AELE AAZ} tE nylon wool
columng AME-Sle] ThA] REAMEE AAT AZE
A3 HEgk A2 Fig. 2904 A s=9 &
CD3 A& A& At 7ol A v=9 IL2F At
&3l NKAEE S4AHAL o17]9] BHE 4,
20, 100, 500, 1000 ug/m/ FE& 713l 49 F9F
Hlgslsnh o) AdoME ¢F 23 NKAEE
AHEERAE doud, FAEA TAZEE IL-290
whe-akx] erou), NK AEE IL-20] wish uhgglo]
olm &#EA Jormz TP ovtow AIAF] AE
oA Uehhs AZEALS NKAHZY AZEde=
258 4 9 Zo= AZtEY Fig 404 Be vl
o} gho] @438} NK MEe] MEZ-2 BHe oJaiA
F7HEA] ok Bk obdEt B 3E=(500, 1000
ng/mhe] BHE Azde Helle 2318 Hxar
o A ZEAe] A3tEE Aol #FHAT. ol 2
= B 95 Houkee] 508 A8E SR T
Al xSl 9FE PIXIAR NK A X



230

40

% cytotoxicity
3 8

=}
L

CON1  CON2 4 20 100 500 1000
concentration of BH(pg/ml)

Fig. 4. Effect of Bo-yang-hwan-oh-tang on activated NK
cell activity. Non-adherent spleen cells were incubated
with IL-2 (0.5 ng/m/) and BH for 4 days and assessed for
their cytotoxic activity against Yac-1 target cells at E/T
ratios of 40:1, 10:1 in a *'Cr-release assay. The results are
the mean+SE. of three separate experiments. CONI,
medium alone; CON2, IL-2 alone.
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Fig. 5. Effect of Bo-yang-hwan-oh-tang on IL-2 produc-
tion by spleen cells. Non-adherent spleen cells were
activated with soluble anti-CD3 for 3 days and BH was
added at the final concentration of 500 ug/ml. IL 2 level
in the harvested supernatant was determined by ELISA.
The results are the meanES.E. of three separate experi-
ments. *P<0.05(vs anti-CD3).
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Fig. 6. Effect of addition of exogenous IL 2 on Bo-yang-
hwan-oh-tang-mediated augmantation of CTL activity. IL.
2 was added at 1, 5, 27, 134 ng/ml in the absence and
presence of BH (500 ng/ml) while non-adherent spleen
cells were activated with anti-CD3 for 3 days. E/T ratio
is 40:1. The results are the means*S.E. of three separate
experiments. * P<0.05 (vs anti-CD3 alone)
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