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Experimental Studies on Antitumor Effect and Immune Responses of Bunsimgieum

Dae-Won Yeo, Jin-Sung Kim, Sang-Hyub Yoon, Bong-Ha Ryu, Ki-Won Ryu

Department of the 3rd Intemal Medicine, College of Oriental Medicine, Kyung-Hee University

This study was performed to investigate the effect of Bunsimgieum on antitumor effect after sarcoma-180 cells
transplantation into peritoneal cavity or left groin and immune responses on the depressed immunity induced by methotrexate
in mice.

The Bunsimgieum extract of 10mg/kg was orally administered 14 days for antitumor effects and 21 days for immune
responses.

50% inhibitory concentration(ICs0) of SUN-1, SUN-C4, and SUN-396 cancer cell, mean sunvival days and body weight of
tumor bearing mice, and growth of tumor mass for antitumor effect; delayed type hypersentivity, hemagglutinin titer,
hemolysis titer, rosette forming cells, natured killer cell activity, lymphocyte transformation, productivity of interleukin-2, and
phagocytic activity for their immune responses were measured in ICR mice.

Significance in antitumor effect is noted in the enlongation of mean life days and inhibition of tumor growth(p<0.01,
respectively). Significance of immune responses is also noted in hemolysis titer, lymphocyte transfumotion, IL-2 productivity,
phagocytic activity, and natural killer cell activity at E/T ratio 100 : 1(p<0.01, respectively).

Significant in rosette cell formation was seen at dosage of 20mg/kg(p<0.01).

However, Difference of body weight as antitumor effect, delayed type hypersensitivity, and hemagglutinin titer were not
shown significantly.

According to the above results, it could be suggested that Bunsimgieun has prominent antitumor and immunity enhancing
effect.
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Table 1. IC50 of Bunsimgieum on SNU-C4, SNU-396 and SNU-1

ofckEl - Y - BN - BE} - 512

A&(TIR%)E AE vk )2 d4E Ttz
o] Bt 2.59+0.29g9] EFA AL HolY| Mo,
B EFAT [ e 2.19+027g0.2 15.4%9]
EFPY AR L Hal fodo] AFHHY T, HA
715 Rl ol e 199+021g0 2 232%2] £
AN &L Hol Folio] AF = UK Table 3).

Nzeistol et 0t
Sarcoma-180 cell 92 AF 2] Y& Mg Ko
F 24713 3RE 7

Het 4
Fo]dl1 Sarcoma-180 cell 5

G 1Cso* (mg/ml)
roups SNU-C4 SNU-396 SNU-1
Sample 347 1.26 0.33

* 1 ICs = 50% Inhibitory Concentration
Sample : Group of Bunsimgieum administered.

Table 2. Mean Survival Days of Mice treated with Bunsimgieum, after Sarcoma-180 Cells Transplantation into the Peritoneal

Cavity

Groups Number of Animals Dose(mg/kg) Mean Survival Days ILS**#(%)
Control 10 15.254+3.09* -
Sample 1 10 24.88+3.26%* 63
Sample I 10 31.5014.32%* 107

* : Mean + standard error.
Student s t-test was used as statistical method.
** : Statistically significant as compared with control group(p<0.01).

o IS (%) = 5 x 100

where, T = Mea.n survival days of the sample group.
C =Mean survival days of the control group.

Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgieum administered.

Table 3. Tumor Weight of Mice Treated with Bunsimgieum after Sarcoma-180 Cells Transplantation into the Left Groin

Groups Number of Animals Dose(mg/kg) Tumor Weight(g) TIR***(%)
Control 10 2.59£0.29* -
Sample I 10 2.19+0.27** 154
Sample IT 10 1.99+0.21%* 23.2

* : Mean =+ standard error.
Student s t-test was used as statistical method.
** : Statistically significant as compared with control group(p<0.01).

ok TIR(‘?)—@ X 100

where, T=Mean tumor weight of the sample group.
C=Mean tumor weight of the control group.

Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgieum administered.
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24.93+0.18g, 25.40+0.39g0.2 °F 0.72+0.28g9] =

7 Bo, gzl sk AFE F7tE ey, # 6. METLSEATL0| Chst 2ot

o)L IR gk Table 4). AR dzate] HgFgETd dig $aE
FA3t] loggto 2 AlLeHE vl 2Tl 938+
5. X|oigntalatsof Cifst =0} 212014 Haled, BA7|SEQFE | 0] 9414304, 54

AN 2L HYAASEE 2197 ATEAS T A 718 Fod 2 [ 7} 10.8243.162. 2 VJeh} tjx72d v)&}
T3 277 AGYANNS-S v w3ly] 9 st o Z7IE o, 9402 A=A FUTHTable 6).

Table 4. Body Weight of Mice Treated with Bunsimgieum after Sarcoma-180 Cells Transplantation into the Left Groin

Groups Number of Animals Dose(mg/kg) Body Weight(g)

1 day 15 day A(15-1) day
Control 10 - 25.02+£0.17* 24.70+0.35 -043+0.23
Sample I 10 10 25.35+0.20 26.20+0.28 1.24+0.25
Sample IT 10 20 24.93+0.18 2540+0.39 0.72+0.28

* : Mean tstandard error.
Student s t-test was used as statistical method.
Control : Group of normal saline administered.

Sample I, II : Group of Bunsimgieumn administered.

Table 5. Effects of Bunsimgieum on the Delayed Type Hypersensitivity(DTH) Response in Methotrexate-pretreated Mice at 24
Hours after Challenge with SRBC

Groups Number of Animals Dose(mg/kg) Footpad Swelling(mm)
Control 10 - 0.21+0.05*
Sample I 10 10 0221+0.04
Sample IT 10 : 20 0.23+0.04

* : Mean=standard error.
Student s t-test was used as statistical method.
Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgieum administered.

Table 6. Effects of Bunsimgieum on the Hemagglutinin Titer in Methotrexate-pretreated Mice at 24 Hours after Challenge with

SRBC
Groups Number of Animals Dose(mg/ks) Hemagglutinin(Log titer)
Control 10 - 9.38+2.12*
Sample I 10 10 941+3.04
Sample 1T 10 20 10.82+3.16

* : Mean 4 standard error.
Student’ s t-test was used as statistical method.
Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgieum administered.
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Table 7. Effect of Bunsimgieum on the Hemolysis Titer in Methotrexate-pretreated Mice at 24 Hours after Challenge with SRBC

Groups Number of Animals Dose(mg/kg) Hemolysis(Log titer)
Control 10 - 7.12+£1.36*
Sample 1 10 10 8.84+1.44%*
Sample II 10 20 9.83+1.03**

* : Mean + standard error.

Student s t-test was used as statistical method.

** ; Statistically significant as compared with control group(p<0.01).
Control : Group of normal saline administered.

Sample I, II : Group of Bunsimgieum administered.

Table 8. Effect of Bunsimgieum on the Appearance of Rosette Forming Cells in Methotrexate-pretreated Mice at 24 Hours after

Challenge with SRBC

Groups Number of Animals Dose(mg/kg) 10° RPC/1(¥ spleen cells
Control 10 - 24.11+1.58*
Sample I 10 10 2532+1.24
Sample IT 10 20 28.88 +1.36%*

* : Mean tstandard error.

Student s t-test was used as statistical method.

** ; Statistically significant as compared with control group(p<0.01).
Control : Group of normal saline administered.

Sample I, II : Group of Bunsimgieum administered.
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Table 9. Effect of Bunsimgieum on the Natural Killer Cell Activity at Effector/Target Cell Ratio with 100:1,50:1, 10: 1 in
Methotrexate-pretreated Mice

Groups Number of Animals Dose(mg/kg) Cytotoxicity(%) at E/T ratio
100:1 50:1 10:1
Control 10 - 24.11143.24* 39.58+347 41.03£5.76
Sample I 10 10 29.63 +4.16+* 38.6215.69 40.25+4.38
Sample IT 10 20 40.361-4.98** 51.691+5.12 44.36+6.84

* : Mean +standard error.

Student s t-test was used as statistical method.

** : Statistically significant as compared with control group(p<0.01).
Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgievm administered.

Table 10. Effect of Bunsimgieum on the Lymphocyte Transformation in Methotrexate-pretreated Mice

Groups Number of Animals Dose(mg/kg) Proliferation(cpm)
Control 10 - 241.68+34.28*
Sample I 10 10 362.7035.86™*
Sample IT 10 20 521.41+68.27**

* : Mean = standard error.

Student s t-test was used as statistical method.

** : Statistically significant as compared with control group(p<0.01).
Control : Group of normal saline administered.

Sample I, IT : Group of Bunsimgieum administered.

Table 11. Effect of Bunsimgieum on the Interleukin-2 Productivity in Methotrexate-pretreated Mice

Groups Number of Animals Dose(mg/kg) Interleukin-2(pg/ml)
Control 10 - 180.35+9.87*
Sample I 10 10 195.16 £8.54**
Sample 1T 10 20 240.35+10.42**

* : Mean % standard error.

Student s t-test was used as statistical method.

** : Statistically significant as compared with control group(p<0.01).
Control : Group of normal saline administered.

Sample I, I : Group of Bunsimgieum administered.
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Table 12. Effect of Bunsimgieum on the Phagocytic Index K in Methotrexate-pretreated Mice

Groups Number of Animals Dose(mg/kg) Carbon clearance(K-index : X 107)
Control 10 - 6.7210.54*
Sample I 10 10 7.14+£0.48*
Sample 1T 10 20 8.24+0.69*
* : Mean + standard error.
Student s t-test was used as statistical method.
** : Statistically significant as compared with control group(p<0.05).
Control : Group of normal saline administered.
Sample I, I : Group of Bunsimgieum administered.
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