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Prospective Study for Korean Red Ginseng Extract as an Immune Modulator Following a
Curative Gastric Resection in Patients with Advanced Gastric Cancer.
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Abstract : The aim of this study was to evaluate prospectively the impact of the red ginseng extract on circulating inter-
leukin (IL) 2 and 10 in advanced gastric cancer during chemotherapy after operative treatment. Analysis of circulating IL-
2 and 10 was performed in 50 patients with advanced gastric adenocarcinoma who underwent a curative surgery or with
an unresectable gastric adenocarcinoma by using ELISA and monoclonal antibodies at preoperative day 1, postoperative
months 1, and 3. Twenty-five patients as the control group, twenty-six patients as the non-ginseng (NG) group, and
twenty-four patients as the ginseng (G) group were eligible in this study. All plasma IL-2 of the NG and G groups was
significantly lower than that of the control group on preoperative 1 day. These values of the G group were more increase
than these of the NG group during the postoperative chemotherapy. The mean value of serum IL-10 of the control group
(0.608pg/ml) was significantly lower than that of the advanced gastric cancer patients including the NG (12.015 pg/ml)
and G group (9.409 pg/ml) (p<0.001). These values of the G group were reduced progressively during the postoperative
chemotherapy. The mean value of the G group were only close to that of the control group on postoperative months 3
(p=0.003). The number of patients who were enrolled in this study was relatively small to fully evaluate the immunologic
effects of the red ginseng extract on circulating IL-2 and 10. Despite this limitation, these results suggest that the post-
operative intake of the red ginseng extract have potential to improve earlier anti-cancer immunity with recovering IL-2
and reducing IL-10 from the depressed IL-2 and elevated IL-10 by gastric cancer during the postoperative chemotherapy.
This study will be based on the future study to evaluate the anti-immunity of the red ginseng extract.
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Table 1. Clinical characteristics
Factors Non-ginseng (n=26) Ginseng (n=24) P-value
56 55
Age (year) (28-74) (31-73) o
Gender (%)
F 8 (30.8) 6 (25) 5
M 18 (69.2) 18 (75) )
Chronic medical illness (%) 3 (11.5) 7(29.2) 24
Operation (%)
Subtotal gastrectomy 16 (61.5) 18 (75)
Total gastrectomy 2077 4 (16.7)
Proximal gastrectomy 3 (11.5) 0
Gastrojejunostomy 1(3.8) 2(83) .09
Exploratory laparotomy 4 (154) 0
Combined organ resection (%) 3(1L.5) 2(83)
Colon 1 0 52
Gall bladder 1 0 )
Spleen 1 2
Chemotherapy (%)
Cisplatin+SFU 7 (26.9) 4 (16.7) 39
Sunpla+5FU 19 (73.1) 20 (83.3) )
Leukopenia* during chemotherapy (%) 2(77 3(12.5) .66
G-CSF' treatment 2(77) 1(42) 6

*eukopenia was defined as a less than 3000 cell/mm? in peripheral venous blood.

'G-CSF : granulocyte-colony stimulating factor
#Healthy control group (n=25)
Age(year) : 39(26-67), Sex(%) : Female-9(36). Male-16(64)
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Table 2. Histopathological characteristics
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Non-ginseng Ginseng .
Factors (n=26) (n=24) P-value

Tumor location

Upper 8 (30.8) 3(12.5)

Mid 5(19.2) 8 (33.3) 24

Lower 13 (50) 13 (54.2)
Tumor size (cm) 49+29 52424 .79
Proximal resection margin (cm) 4.3+3.6 37824 53
Distal resection margin (cm) 42421 4.7£2.3 43
Tumor differentiation (cm)

Well 2.7 2(83)

Moderate 1 (3.8) 4(16.7)

Poorly 11 (42.3) 14 (58.3) 7

Signet 6 (23.1) 4 (16.7) )

Mucinous 1(3.8) 0
Borrmann classification (%)

1 0 1(42)

)i 4(154) 3(12.5)

I 17 (65.4) 17 (70.8) .67

v 5(19.2) 3(12.5)

Table 3. TNM staging

Factors No?rﬁlzng)e ng C(}rllisfil)g P-value
Depth of invasion '
T2 3(11.5) 2( 8.3)
T3 17 (65.4) 20 (83.3) 31
T4 6 (23.1) 2( 8.3)
Lymph node metastasis
NO 2( 8 5227
N1 9 (36) 6 (27.3)
N2 8 (32) 6 (27.3) .56
N3 6 (24) 5227
Metastasis
MO 20 (76.9) 22 (91.7)
M1 6 (23.1) 2 (8.3) 16
Pancreas 2 1 :
Peritoneum 4 1
Stage
II 4 (154 6 (25)
I 13 (50) 11 (45.8)
IIIa 7 6
1IIb 6 5 .86
v 9 (34.6) 7(29.2)

Trefle BAITH o8 ItHTable 1).
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Fe A 8% IL-102 17 thaw(0.608 pg/mbel Hisie
A thE£(12.015 pg/mbh T4 712 Fod(9.409pg/ml)
oA =F folAd Al E=UTHP<0.001). = ¥+ DAY, 3
Mol 9 th (6.365 pg/mi, 4.558 pg/ml), el 712
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Fig. 1. Mean values of Interleukin 2 (IL-2; pg/ml) from peripheral
venous blood during chemotherapy. A black box represents
the healthy control group; a light gray box represents the
non-ginseng group; a dark gray box represents the ginseng
extract group; *, the p-values of control vs. non-ginseng
and control vs. ginseng at preoperative 1 day were <0.05,

respectively.
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Fig. 2. Mean values of Interleukin 10 (IL-10; pg/ml) from peripheral
venous blood during chemotherapy. A black box represents
the healthy control group; a light gray box represents the
non-ginseng group; a dark gray box represents the ginseng
extract group; *, the p-values of control vs. non-ginseng,
control vs. ginseng at preoperative 1 day, postoperative 1
month and 3 months were <0.05, respectively; ¥, the p-value
of non-ginseng vs. ginseng was <0.05.
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