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Abstract: Despite an incomplete understanding of the
pathogenesis of rosacea, therapeutic modalities contin-
ue to expand. The principal subtype of rosacea in-
cludes erythematotelangiestatic rosacea, which is char-
acterized by uncontrolled angiogenesis. Angiogenic
growth factors such as fibroblast growth factors
(FGF) and vascular endothelial growth factor (VEGF)
are currently targets of intense effort to inhibit dereg-
ulated blood vessel formation in diseases such as can-
cer. Here we report a 33-years-old woman with erythe-
matotelangestatic rosacea who responds to a daily
treatment of topically applied dobesilate, an inhibitor
of FGF, with an improvement in erythema and
telangectasia after two weeks. Thus, dobesilate might
be useful in the treatment of rosacea and other dis-
eases that depend on pathologic angiogenesis.
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INTRODUCTION

Rosacea is a common cutaneous disorder that pre-
dominantly affects fair-skinned Caucasian people, al-
though all races may be affected. Clinical manifesta-
tions of rosacea are primarily distributed on the central
convexities of the face, including the cheecks, chin,
nose and forehead. The primary features include non-
transient erythema, flushing and telangectasia [1].
Rosacea may significantly affect patient’s mood, lead-
ing to considerable emotional distress and withdrawal
from social interactions. Thus, there is a need for new
agents because no medication has proven to be benefi-
cial for this skin disease.

Angiogenesis is the outgrowth of new blood vessels
from existing ones. It occurs during development, but
usually stops in maturity. In healthy adults it only ap-
pears in the endometrium and ovaries during menstru-
al cycle, and in conditions associated with tissue repair
and inflammation [2]. However, prolonged and exces-
sive angiogenesis has been implicated in different
pathologic processes as rheumatoid arthritis, psoriasis,
rosacea, keloids, contact dermatitis, obesity, endo-
metriosis, diabetic retinopathy, restenosis, atheroscle-
rosis, tumor growth and metastasis, and revasculariza-
tion of ischemic myocardium, hind limb muscles and
brain [3-9]. Blood vessel formation in the body is
strongly up or down regulated by a number of factors.
The tyrosine kinase receptor ligands, fibroblast growth
factor (FGF) and vascular endothelial growth factor
(VEGF) are examples of extensively studied stimula-

tors of angiogenesis [10, 11]. The positive signals for
blood vessel formation are opposed by natural and
synthetic antiangiogenic agents [12]. 

Although the pathogenesis of rosacea is unknown,
there is strong evidence for the involvement of angio-
genesis [13-17]. Because FGF and VEGF participate
in several steps of the pathogenic pathways of angio-
genesis-dependent skin diseases [18, 19], they are main
targets for drug development in treatment and/or pre-
vention. Calcium dobesilate (Doxium®), which has
been widely used for the treatment of diabetic retino-
pathy [20], has been reported to act as a synthetic in-
hibitor of FGF [21]. Based on this finding, we as-
sessed the effect of dobesilate in rosacea.

CASE REPORT

A 33-years-old woman presented with erythematote-
langectatic rosacea. Patient gave written informed con-
sent before starting study. The face was treated with
calcium dobesilate (2.5 percent in a suspension formu-
lation), applied twice daily by the patient herself for a
maximal period of two weeks. Ointment consists of
2.5% calcium dobesilate on a weight/weight basis,
compounded with propylene glycol, polyethylene gly-
col 600 distearate, hydroxypropyl cellulose and puri-
fied water.  Photographs were taken before and after
study completion. Compliance was judjed to be good
because of the patient's high motivation. As Figure 1
shows, topical dobesilate led to a significant improve-
ment in erythema and telangectasia. Furthermore, the
symptoms of flushing, burning and stinging sensations
were all reduced after treatment, with no recurrence
four months after stopping the therapy.

DISCUSSION

Angiogenic factors, such as FGF and VEGF, stimulate
endothelial cells to release several proteases and plasmi-
nogen activators, resulting in degradation of the vessel
basement membrane, allowing cells to invade the sur-
rounding matrix. The cells migrate, proliferate and even-
tually differentiate to form a new lumen-containing ves-
sel. Finally, the endothelial cells make up a new base-
ment membrane and secrete growth factors, such as
platelet-derived growth factor (PDGF), which attracts
supporting cells such as pericytes that ensure the stabil-
ity of the new vessel [22]. FGF has been reported to 
be a potent inducer of VEGF in various cell types [23-
28].
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In addition, FGF acts synergically with VEGF in
the induction of angiogenesis probably by upregulat-
ing VEGF and VEGF receptors in endothelial cells
[29-31]. Recently it has been reported that FGF, to-
gether with VEGF, contributes to tumor angiogenesis
and that inhibition of their activities halts tumor
growth [32]. Thus, therapeutic approaches based on
the inhibition of FGF function may allow the simulta-
neous targeting of different cell types. Moreover, such
treatment may potentiate the inhibition of VEGF
function in cases in which both factors are expressed
and act in a synergistic manner.

Local inhibition of angiogenic factors function by
dobesilate may prevent skin angiogenesis and inflam-
mation in rosacea and other angiogenesis-dependent
skin diseases in which a dense network of new vessels
is produced and inflammatory cells are present. This
molecule may also play a role in the reduction of in-
flammation [33] by regulating the synthesis of inflam-
matory molecules in rosacea. Furthermore, since FGF
acts as survival factor for many cell types including en-
dothelial cells [34, 35], it is likely that inhibiting FGF
function by dobesilate [21] represents a biological rele-
vant mean of producing apoptotic endothelium in rosa-
cea vessels. This case report demonstrates the efficient
and safe benefits of dobesilate suspension 2.5% in the
treatment of rosacea, providing a new and attractive
therapeutic option for the treatment of this disease. 

REFERENCES

1. Crawford GH, Pelle MT, James WD (2004) Rosacea: I
Etiology, pathogenesis and subtype classification. J Am
Acad Dermatol 51: 327-341

2. Detmar M, Brown LF, Claffey KP, Yeo KT, Kocher O,
Jackman RW, Berse B, Dvorak HF (1994) Overexpres-
sion of vascular permeability factor/vascular endothelial
growth factor and its receptor in psoriasis. J. Exp. Med
180: 1141-1146

3. Folkman J (1995) Angiogenesis in cancer, vascular,
rheumatoid and other diseases. Nat Med 1: 27-31

4. Brown LF, Olbricht SM, Berse B, Jackman RW, Matsueda
G, Tognazzi KA, Manseau EJ, Dvorak HR, Van der Water
L (1995) Overexpression of vascular permeability factor
(VPF/VEGF) and its endothelial cell receptors in delayed
hypersensitivity skin reactions. J Immunol 154: 2801-2807

5. Hanahan D, Folkman J (1996) Patterns and emerging
mechanisms of the angiogenic switch during tumor pro-
gression. Cell 86: 353-364

6. Paques M, Massin P, Gaudric A (1997) Growth factors
and diabetic retinopathy. Diabetes Metab 23: 125-130

7. Pels K, labinaz M, O’Brien ER (1997) Arterial wall neo-
vascularization. Potential role in atherosclerosis and
restenosis. Jpn Circ J 61: 893-904

8. Mihalich A, Reina M, Mangioni S, Ponti E, Alberti L,
Vigano P, Vignali M, Di Blasio AM (2003) Different basic
fibroblast growth factor and fibroblast growth factor-an-
tisense expression in eutopic endometrial stroma cells de-
rived from women with and without endometriosis. J Clin
Endocrinol Metab 88: 2853-2859

EUROPEAN JOURNAL OF MEDICAL RESEARCHOctober 18, 2005 455

Fig. 1. Patient before (left) and after (right) treatment with dobesilate during two weeks. Note improvement in background ery-
thema and telangectasia.



EUROPEAN JOURNAL OF MEDICAL RESEARCH456 October 18, 2005

9. Brakenhielm E, Cao R, Gao B, Angelin B, Canon B, Pari-
ni P, Cao Y (2004) Angiogenesis inhibitor, TPN-470, pre-
vents diet-induced and genetic obesity in mice. Circ Res
94: 1579-88

10. Giménez-Gallego G, Cuevas P. (1994) Fibroblast growth
factors, proteins with a broad spectrum of biological ac-
tivities. Neurol Res 16: 313-316

11. Neufeld G, Tessler S, Gitay-Goren H, Cohen T, Levi BZ
(1994) Vascular endothelial growth factor and its recep-
tors. Prog. Growth Fact Res 5: 89-97

12. Eskens FA (2004) Angiogenesis inhibitors in clinical de-
velopment: where are we now and where are we going?
Br J Cancer 90: 1-7

13. Sibenge S, Gawkrodger DJ (1992) Rosacea: a study of
clinical patterns, blood flow and the role of Demodex fol-
liculorum. J Am Acad Dermatol 26: 590-593

14. Wilking JK (1994) Rosacea. Pathophysiology and treat-
ment. Arch Dermatol 130: 359-362

15. Neuman E, Frithz A (1998) Capillaropathy and capillaro-
neogenesis in the pathogenesis of rosacea. Int J Dermatol
37: 263-266

16. Lachgar S, Charvérou M, Gall Y, Bonafé JL (1999) In-
hibitory effects of retinoids on vascular endothelial
growth factor production by cultured human skin ker-
atinocytes. Dermatology 199 (Suppl 1) 25-27

17. Bushan M, Young HS, Brenchley PEC, Griffiths CEM
(2002) Recent advances in cutaneous angiogenesis. Br J
Dermatol 147: 418-425

18. Redondo P, Sánchez-Carpintero I, Bauzá A, Idoate M,
Solano T, Mihm MC (2003) Inmunologic scape and an-
giogenesis in human malignant melanoma. J Am Acad
Dermatol 49: 255-263

19. Gira AK, Brown LF, Washington CV, Cohen C, Arbiser
JL (2004) Keloids demonstrate high-level epidermal ex-
pression of vascular endothelial growth factor. J Am
Acad Dermatol 50: 850-853

20. Berthet Ph, Farine JC, Borras JP (1999) Calcium dobesi-
late (Doxium®). Pharmacological profile related to its use
in diabetic retinopathy. Int J Clin Pract 53: 631-636

21. Cuevas P, Díaz-González D, Dujovny M (2005) Di-
hidroxy-2,5 benzenesulfonate (dobesilate) elicits growth
arrest and apoptosis in glioma cells. Neurol Res (in press).

22. Carmeliet P (2000) Mechanisms of angiogenesis and
atherogenesis. Nat Med 6: 389-395

23. Stavri GF, Zachary IC, Barkerville PA, Martin JF, Ern-
salinski JD (1995) Basic fibroblast growth factor upregu-
late the expression of vascular endothelial growth factor
in vascular smooth muscle cells. Synergistic interaction
with hypoxia. Circulation 92: 11-14

24. Seghezzi G, Patel S, Ren CJ, Gualandris A, Pintucci G,
Robbins ES, Shapiro RL, Galloway AC, Rifkin DB,
Mignatti P (1998). Fibroblast growth factor-2 (FGF-2) in-
duces vascular endothelial growth factor (VEGF) expres-
sion in the endothelial cells of forming capillaries: an au-
tocrine mechanism contributing to angiogenesis. J Cell
Biol 141: 1659-1673

25. Saadeh PB, Mehrara BJ, Steinbrech DS, Spector JA,
Greenwald JA, Chin GS, Ueno H, Gittes GK, Longaker
MT (2000) Mechanisms of fibroblast growth factor-2
modulation of vascular endothelial growth factor expres-
sion by osteoclastic cells. Endocrinology 141: 2075-2083

26. Claffey KP, Abrams K, Shih SC, Browh LF, Mullen A,
Lough M (2001) Fibroblast growth factor-2 activation of
stromal cells vascular endothelial growth factor expres-
sion and angiogenesis. Lab Invest 81: 61-75

27. Sako A, Kitayama J, Yamaguchi H, Kaisaki S, Suzuki H,
Fukatsu K, Fujii S, Nagawa H (2003) Vascular endothelial
growth factor synthesis by human omental mesothelial
cells is augmented by fibroblast growth factor-2. Possible
role of mesothelial cells on the development of peritoneal
metastasis. J Surg Res 115: 113-120

28. Ryuto M, Ono M, Izumi H, Yoshiba S, Weich HA,
Kohno K, Kuwano M (1996) Induction of vascular en-
dothelial growth factor by tumor necrosis factor alpha in
human glioma cells. Possible roles of SP-1. J Biol Chem
271: 28220-28228

29. Pepper MS, Ferrara N, Orci L, Montesano P (1992) Po-
tent synergism between vascular endothelial growth fac-
tor and basic fibroblast growth factor in the induction of
angiogenesis in vitro. Biochem Biophys Res Commun
189: 824-831

30. Goto F, Goto K, Weindel K, Folkman J (1993) Synergis-
tic effects of vascular endothelial growth factor and basic
fibroblast growth factor on the proliferation and cord
formation of bovine capillary endothelial cells within col-
lagen gels. Lab Invest 69: 508-517

31. Seghezzi G, Patel S, Ren CJ, Gualandris A, Pintucci G,
Robbins ES, Shapiro RL, Galloway AC, Rifkin DB,
Mignatti P. (1998) Fibroblast growth factor-2 (FGF-2) in-
duces vascular endothelial growth factor (BEGF) expres-
sion in the endothelial cells of forming capillaries: an au-
tocrine mechanism contributing to angiogenesis. J Cell
Biol 141: 1659-1673

32. Compagni A, Wilgenbus P, Impagnatiello M-A, Cotten
M, Christofori G (2000) Fibroblast growth factors are re-
quired for efficient tumor angiogenesis. Cancer Res 60:
7163-7169

33. Piller NB (1990) Assessment of the anti-inflammatory ac-
tion of calcium dobesilate. Effect on macrophage attach-
ing to subcutaneously implanted coverslip in guinea pigs.
Arzneimitelforschung 40: 698-700

34. Araki S, Shimada Y, Kaji K, Hayashi H (1990) Apoptosis
of vascular endothelial cells by fibroblast growth factor
deprivation. Biochem Biophys Res Commun 168: 1194-
1200

35. Cuevas P, Reimers D, Díaz D, Lozano RM, Giménez-
Gallego G (1999) Apoptosis of glioma cells induced by
the fibroblast growth factor inhibitor 1,3,6-naphthalen-
etrisulfonate. Neurosci Lett 275: 149-151

Received: January 14, 2004 / Accepted: February 21, 2005

Address for correspondance:
Dr. Pedro Cuevas
Servicio de Histología
Departamento de Investigación
Hospital Ramón y Cajal
Ctra. de Colmenar, km. 9.100
E-28034-Madrid - Spain
Tel.: +3491-336 82 90
Fax: +3491-336 82 90
e–mail: pedro.cuevas@hrc.es



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


