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Effects of NaisoOkseol-Tang (NOT) on solid tumor and immunity
Min-Young Jung - Jong-han Kim - Su-yeon Park - Jeong-hwa Choi

Objective : The present study was carried out to investigate the effects of NaisoOkseol-Tang (NOT) on solid
tumor in mice in terms of immune-potentiating and direct cytotoxic action of NOT in vitro and vivo study.

Methods : The present author investigated thymocyte proliferation and NO production to confirm
immune-potentiating activity of NOT and also investigated body/turmor weight and survival rates in tumor bearing
mice. In this study, administration of NOT decreased tumor/weight ratio significantly, and prolonged survival
duration compared to non-treated control. Treatment with NOT also elevated proliferation rates of thymocytes
isolated from tumor bearing mice.

Results : In vitro study, treatment with NOT suppressed proliferation rate of Sarcoma 180 (S-180) cells.
Contrary, treatment with NOT elevated proliferation rate of thymocytes. These results were co-related with in vivo
study. In addition, NO production from abdominal macrophages isolated from normal mice was not affected by
treatment with NOT.

Conclusion : NOT is useful to treat patient with solid tumor, because NOT has direct toxic action for tumor
cell and immune-potentiating action for T cells.
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Table 1. Prescription of NOT
BES

(Hecbel (ScientiifizName) (We;igl;i; 9
Name) !
®§ 5 | RADIX ANGELICAENGIGANTIS | 1875
EET RADIX PAEONIAE ALBA 1.875
B RADIX GLYCYRRHIZAE 1.875
¥ K ASTRAGALI 1.875
¥ RHIZOMA BELAMCANDAE 1.875
b ] FRUCTUS FORSYTHIAE 1.875

3 it | RADIX ANGELICAE DAHURICAFI| 1875
H 8 | BULBUS FRITILLARIAE THUNBERGII | 1,875

B K PERICARPIUM CITRI 1.875
EAR SPINA GLEDITSLAE 1.875
Kiek RADIX TRICHOSANTHIS 1.875
&R FLOS LONICERAE 1.875
AE RADIX AUCKLANDLAE 1.875
#1 | PERICARPIUM CITRI RETICULATAE VIRIDE| 1,875
R OLIBANUM 1.875
B¥ MYRRHA 1.875
KEW®| RADIX ET RHIZOMA RHEI 5,625
Total Amount 35.625
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Fig. 1. Effects of NOT on changes in body

weights _
Body weights were measured at the beginning
(day 1) and end (day 14) of experiment. Changes
in body weight were represented as average
weights on indicated days, which were expressed
as percentages of weight on day 1. Normal: naive
group, CTL: tumor bearing control, 500 mg/kg: 500
ng/kg of NOT treated group, 1000 mg/kg: 1000 mg/
kg of NOT treated group. Result are presented as
mean = SD. (n=8)
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489t dzTd YF/AF HlE 55.26£2.80%
Aul wlEl, 500 mgkg FATAMNE 50.41£1.70%,
1000 ngfkg FoToNME 48,1012.24%2 T A
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Holth, AoMe 58S 4% E4¢ ¥4
¥+ YA (Fg. 2).
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Fig. 2, Effects of NOT on tumor mass /body

weight ratio in tumor bearing mice

Tumor and Body weight were measured on day 14,
Normal: naive group, CTL: tumor bearing control, 500
og/kg: 500 mg/kg of NOT treated group, 1000 mg/kg:
1000 mg/kg of NOT treated group. ND. not
detectable, Values are expressed as ratio between
tumor and body weight (w/w). Resulis are presented
as mean T SD. *P { 0.05 vs. Control, (n=8)
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17.59¢14 w8} 500 mg/kg T3 1000 mg/kgT
77t 1954, 18592 J2gY A% 39
& U, Paired t-test 23} CTL# 500 ng/

wt ofo ffo o

kg & Ato]¢] P-value 0.04, CTL# 1000 mg/kgd
Abo] P-value 0,009 2 #+4%%e A2 e}
o}, (Fig. 3).

—-CIL

—~— S0 nglg
-8~ 1000 mgkg

O S T AT - I B - -

Survival Rate
(number of animals)

—_ R SR W RS S S

BHTBRVIARBAEBTBID
Dy

(=]

Fig. 3. Effects of NOT on survival rates in
tumor bearing mice

After 14 day treatment, Survival rate was observed till
day 30, CTL: tumor bearing control, 500 mg/kg: 500
mg/kg of NOT treated group, 1000 mg/kg: 1000 mg/ke
of NOT teated group, Values are expressed as
number of live animal. P value was calculated with
survival days of each mice in tree different groups.
*P ( 0.05 vs. Control, (n=8)
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Fig. 4. Effects of NOT on proliferation of tumor
cells in vitro g

5-180 Cells were attached 96-well plate, and added

NOT as indicated concentrations respectively. After

48 hr incubation, proliferation rates. were measured

using MTT methods. Values are expressed as

percentage of control, Result are presented as mean

+ SD. *P ( 001, and **P ( 0.005 vs. Control,
(n=6)

8

a_gon (%)
8 B

*
*

1

T

£ &

e

2/

Q

ot

g

50

£

- 0 L L L )

0 0.1 1 10 100

ug'm

Fig. 5, Effects of NOT on proliferation of
thymocytes in vitro

Thymocytes were isolated from normal mice and,
attached 96-well plate, then added NOT as indicated
concentrations respectively. After 48 hr incubation,
proliferation  rates were measured using MTT
methods, Values are expressed as percentage of
control, Result are presented as mean * SD. *P (
0.05 vs. Control. (n=6)
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Fig. 6. Eifects of NOT on NO production from
macrophages in vitro
Macrophages were isolated from abdomen of normal
mice and, attached 24-well plate, then added NOT as
indicated concentrations respectively, After 24 hr
incubation, NO productions were measured using
Griess methods. Resting: Non-treated, Activated: 1ug/
m of LPS and 25 units/m of IFN-7 pre-treated,
Values are expressed as micro mole. Result are
presented as mean + SD. (n=6)
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Fig. 7. Effects of NOT on Thymocytes proliferation
in tumor bearing mice

Thymocytes were isolated from tumor bearing mice
and, attached 96-well plate, After 48 hr incubation,
proliferation  rates were measured using MTT
methods. Resting: Non-treated, Activated: 5 ug/ml of
Con A pre-treated, Values are expressed as micro
mole, Result are presented as mean * SD. (n=8)
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