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Abstract

The effect of allicin, the major component of garlic (Allium sativum), on the gene expression profiles of
peripheral blood mononuclear cells from healthy donors was analyzed. DNA microarray which can detect
expression signal of 862 genes revealed that allicin induced the expression of cytokine, chemokine, and immune
-related genes in peripheral blood mononuclear cells. In contrast, allicin repressed the expression of adaptive
immune-related genes, which are expressed in T helper 1 lymphocytes. Simultaneous inhibitory and stimulatory
effects of allicin were found on inflammatory cells.

It is likely that allicin down-regulated the expression of specific genes that were previously up-regulated in
resting cells, suggesting a new mechanism by which they exert positive and negative effect. Considering the broad
and renewed interest in allicin, the profiles we describe here will be useful in designing more specific and efficient
treatment strategies.
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Fig. 1. Untreated and allicin-treated PBMC were
analyzed for gene expression using DNA microarray.
A. Global gene expression analysis. The expression
of total genes was showed. B. Clustering analysis.
Up- and down expression of genes among 8 major
clusters; a. signal transduction, b. cell surface pro-
tein, c. interleukin & interleukin receptor, d. cytokine
& cytokine receptor, e. integrin, f. chemokine & che-
mokine receptor, g. TNF family, h. apoptosis-related
genes.

0y A4S BoFQok AZEH G4 (Fig. 1Bb),
interleukin &% 8- =} (Fig. 1B.c), cytokine #& §3
2} (Fig. 1B.d)9] A$E 7zt 47.5%, 46.3%, 51.4%)]
0y Z7)ek 20%, 24.1%, 9.7%2] £& A4S el
Qlt}. Integrin (Fig. 1B.€), chemokine &3 §-4 2} (Fig.
1B. f), INF &3 84 #} (Fig. 1B.g), apoptosis T #
A=} (Fig. 1Bh)e] A$E zHt 59.1%, 40%, 55.8%,
43.4%¢) WHE 2712 HoFg) om, 18.2%, 30%, 13.9
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TGF(transforming growth factor)- 8 ¢} IL(interleu-
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Table 1. The summary of genes related to inflammatory cytokines

Allicin
Category Function Gene Name Rate
Unstim. Stim.
gp 130 15.79 22.56 1.4
IL-18 22.80 30.36 13
TNFSF3 22.50 24.24 1.1
TNFSF7 17.09 26.24 1.5
TNFSF11 21.76 27.52 1.3
TNFSF13 22.50 25.08 1.2
Proinflammatory TNFSF14 22.71 28.02 1.2
TNFSF16 14.77 28.42 1.9
TNFRSF1b 19.29 23.79 1.2
] TNFRSF3 19.30 31.13 1.6
Cytokines TNFRSF10d 2337 30.63 1.3
TNFRSF11a 21.14 24.56 1.2
IRAK1 20.44 25.34 1.3
TGF 81 19.14 25.27 1.3
TGF AR 1 21.40 23.87 1.1
IL-1IRTT 24.15 27.23 1.1
Anti-inflammatory IL-IR @ 23.19 21.69 0.9
IL-10 19.99 24.66 1.2
IL-10R 20.61 27.35 1.3
IL-11 20.20 21.40 1.1
MMPI 19.69 27.55 1.4
MMP7 21.27 25.99 1.2
MMP9 21.50 26.81 1.2
Enzymatic mediators MMP10 22.65 29.05 13
MMP15 20.78 27.28 1.3
TIMP-2 17.43 22.66 13
TIMP-4 19.23 24.06 1.3
1-309 19.45 23.37 1.2
MIP-1 3 18.12 26.31 1.5
MCP-3 18.23 19.17 1.1
Eotaxin 22.29 25.16 1.1
Chemokines & receptors TARC 19.08 23.20 1.2
CCR-1 22.02 25.42 1.3
CCR-3 18.68 28.39 1.5
CCR-5 18.58 27.30 1.5
CCR-6 18.39 26.29 1.4
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Table 29| A& allicing] W7ol m|A&= &3
HodF 3 itk Thi (T helper lymphocyte 1) type€]
cytokineol] H]&l] Th2 type cytokine2] Wl o] A& o
® F7bete Ao Hol T d=yo &4 AAad}
2 o]Z <13} FEHA(adaptive immunity)e} 7%
AA sl Aoz BTt e uAAEe] B4
AE A7) H o) F83% 9&F 3= Nitric Oxide (N
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wrisulfide (DATS)e] A9 TEFAE T Az el &
gl JARBI7}F YA, AsEe Arde S7HE
7t doka stk g tiA A ES] NO 9] A4te
AAlete Aoz Hu'? & AL B Ao Ao o
2] gt

Table 2. The summary of gene expression related to human immunity

Allicin
Category Function Gene name Rate
Unstim. Stim.
IL-2 32.11 27.79 0.9
1L.-3 20.44 22.26 1.1
IL-12P40 24.16 24.09 1.0
Th IL-12R 31 36.99 31.75 0.9
IL-18 37.15 23.24 0.6
IL-18R1 37.30 37.50 1.0
Humoral and IFN-y 21.90 18.11 0.8
cellular immunity GM-CSF 30.53 27.30 0.9
IL.-3 20.44 22.26 1.1
1.4 23.41 29.57 1.3
Tho IL-5 19.62 24.06 1.2
1L-10 19.99 24.66 1.2
IL-13 2343 29.65 1.3
IL-13R a 19.21 23.05 12
eNOS 22.56 19.84 0.9
NO metabolism iNOS 24.58 22.11 0.9
nNOS 39.49 3333 0.8
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