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Potential advantages of simvastatin as
a novel anti-vitiligo arsenal
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Dear Editor,

Vitiligo is an acquired depigmentary disorder characterized by the loss of functioning epidermal
melanocytes1. Although there have been several advances in the management of vitiligo, however, major
challenges remain in further potent medications used to treat this disease2. Herein the Author would like to
describe some chemical properties of simvastatin (an anti atherosclerotic agent)3 in order to encourage re-
search on the use of this agent in the treatment of Vitiligo.

It has been shown that simvastatin has a anti inflammatory properties4 and protective effect against ox-
idative damage by scavenging the free radicals generation and restoring the enzymatic and nonenzymatic
antioxidant systems5. Notably, it protected osteoblast against H2O2-induced oxidative damage6, and diminish-
es NF-kappa B activation elicited by oxidative stress7. Additionally, statins, specially simvastatin, are effective
immunomodulators in vitro and modifie T helper 1/T helper 2 cytokine balance8 and significantly diminish
Th1/Th2 and CD4/CD8 ratios9.

Vitiligo is associated with overproduction of proinflammatory cytokines such as TNF-α10 IL-6, and IL-2
which may play an important role in melanocytic cytotoxicity11. In contrary, serum levels of TGF-β (transform-
ing growth factor-beta), an important immunoregulatory cytokine produced by T regulatory cells, has been re-
ported significantly decreased in serum of patients with vitiligo10. It is noteworthy that simvastatin has a wide
range of immunomodulatory properties such as production of the immune regulatory markers IL-10, TGF-be-
ta12 and decrease of TNF-alpha13, IL-6, and IL-2 production14,15.

It has been suggested that PGE2 enhances melanogenesis by different ways and a major part of UVA
therapeutic efficacy against vitiligo was exerted by production of PGE216. Moreover, CAMP stimulates,
melanogenesis and melanocytic stem cell proliferation and also CAMP enhances the activity of glucose-6-
phosphate dehydrogenases, an important antioxidant enzyme whose level is decreased in vitiligo17.

It has been shown that simvastatin increased CAMP levels18 and its gastroprotective effect is mediated
by scavenging free radicals, increasing nitric oxide and PGE2 levels19.

In sum, given the important role of oxidative stress H2O2, nitric oxide, IL-6, dominant Th1 cytokines such as
TNF-alpha and Il-2 involved in the pathophysiology of vitiligo and the anti-free radical and immunomodulatory
effects of simvastatin and also the potential melanocyte stimulatory effect of this agent it could be a useful addi-
tion to the limited anti vitiligo ammunition. As a support Noël et al20 in 2004 described an unusual case of re-
gression of vitiligo in a patient treated with high dose simvastatin20. However, until now there is no documented
clinical trial for approving of this interesting observation. Combining this agent with the other anti vitiligo arma-
mentarium potentiates them. Our commentary suggests conduction of the clinical trial on the subject.

––––––––––––––––––––
Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) LEE AY. Role of keratinocytes in the development of vitiligo. Ann Dermatol 2012; 24: 115-125.
2) KULLAVANIJAYA P, LIM HW. Topical calcipotriene and narrowband ultraviolet B in the treatment of vitiligo. Photodermatol

Photoimmunol Photomed 2004; 20: 248-251.
3) YANG WH, ZENG ZS, REN XW, LI YP, SHANG WJ, FENG GW, ZHANG LR. Simvastatin-induced myopathy with concomitant

use of cyclosporine: case report. Int J Clin Pharmacol Ther 2011; 49: 772-777.
4) KRYSIAK R, GDULA-DYMEK A, SCIESZKA J, OKOPIE B. Anti-inflammatory and monocyte-suppressing effects of simvastatin in

patients with impaired fasting glucose. Basic Clin Pharmacol Toxicol 2011; 108: 131-137.
5) MOHAMADIN AM, ELBERRY AA, ABDEL GAWAD HS, MORSY GM, AL-ABBASI FA. Protective effects of simvastatin, a lipid lower-

ing agent, against oxidative damage in experimental diabetic rats. J Lipids 2011; 2011: 167958.



6) HUANG W, SHANG WL, LI DH, WU WW, HOU SX. Simvastatin protects osteoblast against H2O2-induced oxidative dam-
age via inhibiting the upregulation of Nox4. Mol Cell Biochem 2012; 360: 71-77.

7) ORTEGO M, GÓMEZ-HERNÁNDEZ A, VIDAL C, SÁNCHEZ-GALÁN E, BLANCO-COLIO LM, MARTÍN-VENTURA JL, TUÑÓN J, DIAZ C,
HERNÁNDEZ G, EGIDO J. HMG-CoA reductase inhibitors reduce I kappa B kinase activity induced by oxidative stress in
monocytes and vascular smooth muscle cells. J Cardiovasc Pharmacol 2005; 45: 468-475.

8) NEUHAUS O, STRASSER-FUCHS S, FAZEKAS F, KIESEIER BC, NIEDERWIESER G, HARTUNG HP, ARCHELOS JJ. Statins as immunomodu-
lators: comparison with interferon-beta 1b in MS. Neurology 2002; 59: 990-997.

9) KANDA H, YOKOTA K, KOHNO C, SAWADA T, SATO K, YAMAGUCHI M, KOMAGATA Y, SHIMADA K, YAMAMOTO K, MIMURA T. Effects
of low-dosage simvastatin on rheumatoid arthritis through reduction of Th1/Th2 and CD4/CD8 ratios. Mod
Rheumatol 2007; 17: 364-368.

10) FEILY A, PAZYAR N. Why vitiligo is associated with fewer risk of skin cancer? Providing a molecular mechanism. Arch
Dermatol Res 2011; 303: 623-624.

11) SINGH S, SINGH U, PANDEY SS. Serum concentration of IL-6, IL-2, TNF-α and IFN-γ in Vitiligo patients. Indian J Dermatol
2012; 57: 12-14.

12) LEE KJ, MOON JY, CHOI HK, KIM HO, HUR GY, JUNG KH, LEE SY, KIM JH, SHIN C, SHIM JJ, IN KH, YOO SH, KANG KM, LEE SY.
Immune regulatory effects of simvastatin on regulatory T cell-mediated tumour immune tolerance. Clin Exp Immunol
2010; 161: 298-305.

13) REGO AC, ARAÚJO FILHO I, DAMASCENO BP, EGITO ES, SILVEIRA IA, BRANDÃO-NETO J, MENDEIROS AC. Simvastatin improves the
healing of infected skin wounds of rats. Acta Cir Bras 2007; 22(Suppl 1): 57-63.

14) LOPPNOW H, ZHANG L, BUERKE M, LAUTENSCHLÄGER M, CHEN L, FRISTER A, SCHLITT A, LUTHER T, SONG, N, HOFMANN B, ROSE-
JHON S, SILBER RE, MULLER-WERDAN U, WERDAN K. Statins potently reduce the cytokine-mediated IL-6 release in
SMC/MNC cocultures. J Cell Mol Med 2011; 15: 994-1004.

15) BESSLER H, SALMAN H, BERGMAN M, STRAUSSBERG R, DJALDETTI M. In vitro effect of statins on cytokine production and mito-
gen response of human peripheral blood mononuclear cells. Clin Immunol 2005; 117: 73-77.

16) FEILY A, SABOKTAKIN M. Caffeine as a novel addition to the antivitiligo ammunition. G Ital Dermatol Venereol 2010; 145:
139.

17) FEILY A, NAMAZI MR. Silymarin as a potential novel addition to the limited anti-vitiligo weaponry: an untested hypothe-
sis. Int J Clin Pharmacol Ther 2011; 49: 467-468.

18) ZOU C, LIU Z, QU F, LU W, HAN L, SONG J, JIANG B, YANG X. Simvastatin prevents decreased SERCA2a activity in non-
ischemic heart failure in rabbits via inhibition of β−adrenergic signaling. Biomed Pharmacother 2010 Oct 14. [Epub
ahead of print]

19) HEEBA GH, HASSAN MK, AMIN RS. Gastroprotective effect of simvastatin against indomethacin-induced gastric ulcer in
rats: role of nitric oxide and prostaglandins. Eur J Pharmacol 2009; 607: 188-193.

20) NOËL M, GAGNÉ C, BERGERON J, JOBIN J, POIRIER P. Positive pleiotropic effects of HMG-CoA reductase inhibitor on vitili-
go. Lipids Health Dis 2004; 3: 7.

A. Feily, D. Baktash1, A. Mohebbipour2, A. Feily3

Skin Stem Cell Research Center, Tehran University of Medical Sciences, Tehran, Iran
1Department of Dermatology, Zahedan University of Medical Sciences, Zahedan, Iran

2Department of Dermatology, Department of Mathematics Ardebil Branch, Islamic Azad University, Ardebil, Iran
3Department of Chemistry, Islamic Azad University of Sarvestan, Sarvestan, Iran

1983

Letter to the Editor


