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We would like to thank Dr. Namazi for his interest in our
recent publication [1] and for bringing to our attention the
possible route through which garlic could suppress the
activity of neutrophils. It is well described that the major
events in the pathogenesis of ischemia-reperfusion (I/R)
injury include neutrophil-mediated endothelial cytotoxicity
and activation, generation of free radicals and triggering of
cytokines and chemokines, as well as adhesion of mononuc-
lear monocytes to endothelial cells, which involves the
upregulation of surface adhesion molecules on the vascular
endothelium and their subsequent interaction with the acti-
vated neutrophils [2]. In our review article, we presented
several experimental studies demonstrating that the anti-
inflammatory effect of garlic extract is correlated with a
reduction in myeloperoxidase activity, indicating garlic-
induced supression of neutrophil recruitment into the
injured tissue [3, 4]. Hofbauer et al. have found that moder-
ate plasma concentrations of garlic extract inhibited neutro-
phil migration through endothelial cell monolayers [5]. In
addition, experiments with human umbilical vein and cor-
onary artery endothelial cells showed that garlic extract
reduces tumor necrosis factor (TNF)-induced nuclear factor
kappa B (NF-kB) activation [6, 7], inhibits the adhesion of
interleukin 1a-mediated adhesion [8] and inhibits T cell
migration by suppressing the expression of intercellular
adhesion molecule-1 (ICAM-1, CD54) [8, 9], vascular cell
adhesion molecule-1 (VCAM-1, CD106) [10] and very late

antigene-4 (VLA-4) [11]. On the other hand, adhesion of
neutrophils to vascular endothelial cells, mediated by the
interaction of CD11/CD18 and ICAM-1, plays an essential
role in neutrophil transmigration and activation during I/R
injury. Although garlic is known to downregulate the
expression of ICAM-1, no specific studies to our knowl-
edge have investigated the direct effect of garlic on CD11/
CD18 expression. Nevertheless, it may be suggested that
the anti-inflammatory effect of garlic, which acts, in part,
through the inhibition of neutrophil migration and adhe-
sion, may involve the suppression of ICAM-1-CD11/CD18
interaction.

The authors have declared no conflict of interest.

References

[1] Sener, G., Sakarcan, A., Yegen, B. C., Role of garlic in the
prevention of ischemia-reperfusion injury. Mol. Nutr. Food
Res. 2007, 51, 1345 –1352.

[2] Siemionow, M., Arslan, E., Ischemia/reperfusion injury: a
review in relation to free tissue transfers. Microsurgery 2004,
24, 468–475.

[3] Kabasakal, L., Sehirli, O., Cetinel, S., Cikler, E., Gedik, N.,
Protective effect of aqueous garlic extract against renal ische-
mia/reperfusion injury in rats. J. Med. Food 2005, 8, 319–
326.

[4] Sener, G., Sehirli, O., Ipci, Y., Ercan, F. et al., Aqueous garlic
extract alleviates ischaemia-reperfusion-induced oxidative
hepatic injury in rats. J. Pharm. Pharmacol. 2005, 57, 145 –
150.

[5] Hofbauer, R., Frass, M., Gmeiner, B., Kay, A. D., Frost, E. A.,
Garlic extract (Allium sativum) reduces migration of neutro-
phils through endothelial cell monolayers. Middle East J.
Anesthesiol. 2000, 15, 649 –658.

[6] Geng, Z., Rong, Y., Lau, B. H. S., S-Allylcysteine inhibits
activation of nuclear factor kappa B in human T cells. Free
Radic. Biol. Med. 1997, 23, 345–350.

[7] Ide, N., Lau, B. H. S., Garlic compounds minimize intracellu-
lar oxidative stress and inhibit nuclear factor-jB activation. J.
Nutr. 2001, 131, 1020S–1026S.

[8] Rassoul, F., Salvetter, J., Reissig, D., Schneider, W. et al., The
influence of garlic (Allium sativum) extract on interleukin
1alpha-induced expression of endothelial intercellular adhe-
sion molecule-1 and vascular cell adhesion molecule-1. Phy-
tomedicine 2006, 13, 230–235.

[9] Son, E. W., Mo, S. J., Rhee, D. K., Pyo, S., Inhibition of
ICAM-1 expression by garlic component, allicin, in gamma-
irradiated human vascular endothelial cells via downregula-
tion of the JNK signaling pathway. Int. Immunopharmacol
2006, 6, 1788–1795.

[10] Sela, U., Ganor, S., Hecht I., Brill A., et al., Allicin inhibits
SDF-1alpha-induced T cell interactions with fibronectin and
endothelial cells by down-regulating cytoskeleton rearrange-
ment, Pyk-2 phosphorylation and VLA-4 expression. Immu-
nology 2004, 111, 391–399.

[11] Bruck, R., Aeed, H., Brazovsky, E., Noor, T., Hershkoviz, R.,
Allicin, the active component of garlic, prevents immune-
mediated, concanavalin A-induced hepatic injury in mice.
Liver Int. 2005, 25, 613 –621.

740

i 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.mnf-journal.com

Letter to
the Editor

Correspondence: Dr. G�ksel Sener, Marmara University, School of
Pharmacy, Department of Pharmacology, Tibbiye Cad. 34668 Istanbul,
Turkey
Email: gsener@marmara.edu.tr
Fax: +90-216-345-29-52

G�ksel Sener


