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ABSTRACT - This study examined the immunostimulatory activities on a 70% ethanol extract of raw garlic (RG)
and steamed garlic (SG) grown in Korea, Japan, and America using primary immune cells isolated from the blood of
Soyangin, Taeumin, and Soeumin volunteers. The Soeumin showed the highest cell proliferation, NO and TNF-a. pro-
duction from the immune cells treated with a 70% ethanol raw garlic extract (RGE), followed Taeumin, and Soyangin.
The constitution differences were not observed for the same ethanol streamed garlic extract (SGE) and the SGE
showed stronger immunostimulatory activities than RGE. The immunostimulatory activities of RG and SG showed a
significant difference among countries and the immunostimulatory activities were the highest in RG and SG grown in
Korea, followed by RG and SG grown in Japan, RG and SG grown in America. The effect of RGE and SGE on anti-

oxidant activity showed similar trends.
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3 93534 Fol TNF-a, IL-1B, IL-6 2] 3L nitric oxide
(NOY7} th&F A H ) o] AEL 27] W9nkge] Fast
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27] e v 95 22 28-S s do.
k= Allium sativum)S - UEle] tixZQl FANFEZ
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tget A 7)ol B o). vk =8 A4
%2l allicin (diallyl thiosulfinate)< alliin (S-allylcysteine
sulfoxide)®] alliinase®l] ¢J3] 3= A== EZoH
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Materials and Methods
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n) A EUo}) uEL (55)The-F =M A o] (Chuncheon,
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YT AE TS =48] ¢80 1 x 10°cel/mL &
=9 MEE 96-well plate] 100 LB 53+ T A|F5(500
pg/mL) 20 uLeF LPS(2 ug/mL)yS A 7}13ke] 44A)7F vl s}
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Aruts 9 F5uks AEE FE5E9 1,1-diphenyl-2-
picrylhydrazyl (DPPH) 2}t]1Z &AE] 542 Kwon 5"
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2 A3 A3 A2 = SPSS ver 12.0 (SPSS Inc.,
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ANOVA test) & Duncan®] Tt HOZ P<0.05 =
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Results and Discussion
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Fig. 1. Effects of a 70% ethanol extract from raw garlic (RGE)
and steamed garlic (SGE) grown in Korea (K), Japan (J), and
America (A) on cell proliferation of lymphocytes isolated from
the blood of Soyangin, Taeumin, and Soeumin volunteers. The
increase of cell proliferation in the treated cells was calculated as
the ratio of the corresponding mean value of the control cells.
Values are mean + standard deviation (n =4). Mean values with
different letters (a-h) on the bars are significantly different (P <
0.05) according to Duncan's multiple range test.
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Fig. 2. Effects of a 70% ethanol extract from raw garlic (RGE)
and steamed garlic (SGE) grown in Korea (K), Japan (J), and
America (A) on NO production of macrophages isolated from the
blood of Soyangin, Tacumin, and Soeumin volunteers. The increase
of cell proliferation in the treated cells was calculated as the ratio
of the corresponding mean value of the control cells. Values are
mean * standard deviation (n = 4). Mean values with different let-
ters (a-h) on the bars are significantly different (P < 0.05) accord-
ing to Duncan's multiple range test.
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Fig. 3. Effects of a 70% ethanol extract from raw garlic (RGE)
and steamed garlic (SGE) grown in Korea (K), Japan (J), and
America (A) on TNF-a production of macrophages isolated from
the blood of Soyangin, Taeumin, and Soeumin volunteers. The
increase of cell proliferation in the treated cells was calculated as
the ratio of the corresponding mean value of the control cells.
Values are mean + standard deviation (n =4). Mean values with
different letters (a-i) on the bars are significantly different (P <
0.05) according to Duncan's multiple range test.
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Fig. 4. Effects of a 70% ethanol extract from raw garlic (RGE)
and steamed garlic (SGE) grown in Korea (K), Japan (J), and
America (A) on DPPH radical scavenger activity. Values are
mean + standard deviation (n = 4). Mean values with different let-
ters (a-1) on the bars are significantly different (P < 0.05) according
to Duncan's multiple range test. Ascorbic acid (AA) is positive
control.
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