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nisms involved in the beneficial effects of curcumin on micro-
circulation and edema are also worth investigation.
Key words: Curcumin - Diabetic angiopathies – Diabetes mel-
litus – Microcirculation - Laser Doppler flowmetry – Edema.

Diabetic patients, especially those with subopti-
mal glycemic control, are at risk for oxidative 

stress and its associated complications, and have 
therefore an increased requirement for anti-oxidant 
factors.1 Endothelial cells are a primary site of oxi-
dative damage, and much research has been devoted 
to the role of anti-oxidants and vitamins in the pre-
vention of diabetic complications secondary to en-
dothelial damage. Interesting and promising results 
have been observed in cellular systems and animal 
models of the disease,1 and the concept of “anti-ox-
idant shield” for the prevention, or the attenuation, 
of diabetes-associated symptoms has received an im-
portant clinical validation with bardoxolone methyl, 
an antioxidant inflammation modulator (AIM) that is 
currently undergoing phase 3 study for the treatment 
of diabetic kidney disease.2-4

Diet is a major source of anti-oxidant agents, and 
there is no shortage of potential dietary ingredients 
that could, in principle, play a positive role for the 
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Potential role of curcumin phytosome (Meriva) in controlling 
the evolution of diabetic microangiopathy. A pilot study

Aim. The aim of the present study was to evaluate the im-
provement of diabetic microangiopathy in patients suffering 
from this condition since at least five years, and whose disease 
was managed without insulin.
Methods. Curcumin, the orange pigment of turmeric, has re-
cently received increasing attention because of its antioxidant 
properties, mediated by both direct oxygen radical quenching 
and by induction of anti-oxidant responses via Nrf2 activa-
tion. This aspect, combined with the beneficial effects on en-
dothelial function and on tissue and plasma inflammatory sta-
tus, makes curcumin potentially useful for the management 
of diabetic microangiopathy. To further evaluate this, Meriva, 
a lecithinized formulation of curcumin, was administered at 
the dosage of two tablets/day (1 g Meriva/day) to 25 diabetic 
patients for four weeks. A comparable group of subjects fol-
lowed the best possible management for this type of patients.
Results. All subjects in the treatment and control group com-
pleted the follow-up period; there were no dropouts. In the 
treatment group, at four weeks, microcirculatory and clinical 
evaluations indicated a decrease in skin flux (P<0.05) at the 
surface of the foot, a finding diagnostic of an improvement 
in microangiopathy, the flux being generally increased in pa-
tients affected by diabetic microangiopathy. Also, a signifi-
cant decrease in the edema score (P<0.05) and a correspond-
ing improvement in the venoarteriolar response (P<0.05) 
were observed. The PO2 increased at four weeks (P<0.05), 
as expected from a better oxygen diffusion into the skin due 
to the decreased edema. These findings were present in all 
subjects using Meriva, while no clinical or microcirculatory 
effects were observed in the control group.
Conclusion. Meriva was, in general, well tolerated, and these 
preliminary finding suggest the usefulness of this curcumin 
formulation for the management of diabetic microangio-
pathy, opening a window of opportunities to be evaluated in 
more prolonged and larger studies. The molecular mecha-
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prevention, or the limitation, of the ravaging vas-
cular effects of diabetes. Pycnogenol, a mixture of 
procyanidins from pine bark, has showed a promis-
ing clinical actrivity,5 while preliminary data sug-
gest that curcumin, the orange pigment of turmeric, 
could improve endothelial function and oxidative 
stress in diabetic patients.6 Curcumin shows anti-
oxidant properties mediated by both direct oxygen 
radical quenching and by induction of anti-oxidant 
responses via Nrf2 activation,7 and potently inhibits 
a host of factors involved in inflammation.7 Given 
the role of inflammation and oxidative stress in the 
development of diabetes complications,1 it is not 
surprising that curcumin has shown a promising 
activity in several preclinical models of diabetic 
nephropathy,8 neuropathy,9 retinopathy,10 and en-
cephalopathy.11 Taken together, the results of these 
studies suggest that adjuvant therapy with curcumin 
might have an important beneficial role in attenu-
ating diabetes-associated symptoms,12 while the 
activity of curcumin on chloride currents in pan-
creatic b-cells even suggests a direct anti-diabetic 
activity.13

The improvement of diabetes-induced endothe-
lial dysfunction has been extensively investigated at 
the clinical level, and represents one of the main 
targets of an ongoing project (Cloud) aimed at the 
prevention of diabetes complications. Several stud-
ies from our group have evaluated diabetic microan-
giopathy and the effects of different compounds on 
microangiopathy and its complications,14-24 setting 
the standards for the evaluation of this condition in 
diabetics and the effect of management measures 
adopted to address it. While there was a strong ra-
tionale for extending these studies to curcumin, 
we were, nevertheless, aware that this compound 
shows a very poor oral bioavailability, responsible 
for the dramatic gap between the profligacy of its 
pre-clinical profile and the dismal poverty of its 
clinical documentation of activity.12 To overcome 
the bioavailability issue, we have therefore focused 
on Meriva, a lecithin-formulation of curcumin de-
veloped by taking inspiration from the dietary asso-
ciation of turmeric to fatty dishes and the promising 
results obtained with the improvement of bioavaila-
bility associated to the lecithin-formulation (phyto-
some) of other poorly bioavailable phenolics.25 An 
improved bioavailability (around 30 fold) has been 
demonstrated for Meriva compared to unformulated 
curcumin,25 and its efficacy was successfully evalu-

ated in a series of clinical studies on inflammatory 
conditions.26-28

We present here an evaluation on the improvement 
of diabetic microangiopathy associated to the admin-
istration of Meriva, focusing on patients suffering for 
this condition for at least five years, and whose dis-
ease, managed without insulin, was characterized by 
microcirculatory alterations.

Materials and methods

All subjects at inclusion were showing microcir-
culatory alterations previously described and defined 
in several publications:29-36 1) laser Doppler flowme-
try (LDf) 35-40 indicated: a) increased skin flux at the 
foot; b) decreased venoarteriolar response; 2) trans-
cutaneous PO2: indicated a decreased transcutaneous 
PO2 (at the dorsum of the foot);41-45 3) evaluation of 
edema: edema/swelling at the foot (the hallmark of 
diabetic microangiopathy) was evident, particularly 
in the evening, disappearing after night rest. It was 
present in all patients (both limbs) at inclusion.

LDf measurements were obtained, as previous-
ly reported 30-38 in a room at constant temperature 
(21-22° C) after 30 minutes of acclimatization and 
resting supine. The resting flux (Rf) was measured 
at the dorsum of the foot (average of one minute 
of measurement; Vasamedics, flowmeter, St Paul, 
MN, USA). The patients were asked to stand and 
the flux on standing was measured. The decrease 
in skin flux on standing is generally in the order of 
40-50% of the Rf in normal subjects. In diabetics 
the venoarteriolar response (VAR) is usually de-
creased as an alteration of the axon reflex defining 
the perfusional value on standing. This protective 
mechanism, controlling the amount of open capil-
laries when standing, is at the basis of the formation 
and control of edema. In diabetics with neuropa-
thy and microangiopathy the VAR is reduced and 
edema, the hallmark of diabetic microangiopathy, is 
increased as a failure in constricting the capillary 
bed for absence or reduction of a sensing mecha-
nism affected by the concomitant neuropathy. Tran-
scutaneous PO2 was measured at the dorsum of the 
foot with a CombiSensor and a Kontron (UK) PO2 
transcutaneous analyzer.

Edema was measured with the simplified clinical 
edema scale shown in Table I. Also the Karnofsky 
scale of these patients was recorded (Table II).
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mo, Italy) was used. No insulin had been used before 
or was used during the observation period. All patients 
were managed with what could be considered the best 
management protocol for their type of pathology. The 
Meriva group simply added the product, as a supple-
ment to the standard management that had been stable 
for at least 3 months before the inclusion in the study.

Basic treatment

All patients used oral antidiabetic agents and fol-
lowed the appropriate diet. The BMI at inclusion 
was on average 24.5;1.3 and did not change during 
the observation period.

Statistical analysis

All measured target parameters have a non-nor-
mal, skewed or unknown distribution. Therefore the 
ANOVA (with the Bonferroni correction) was used 
to evaluate before-after results and the Mann-Whit-
ney U-test to evaluate statistically significant differ-
ences (i.e. edema, Karkofsky scale).

A numerosity of at least 20 comparable, stratified 
microangiopathy patients per group (treatment ver-
sus control) was considered necessary to overcome 
the possible, unavoidable even under the best experi-
mental conditions, differences due to the variability 
of the microcirculatory target measurements or pa-
rameters, particularly ultrasound LDf and PO2 tests.

Included patients

Patients were characterized by no other clinical or 
metabolic disorder or important cardiovascular risk 
factor (excluding diabetes). The duration of the dia-
bete. — from the first signs/symptom. — was on av-
erage 5.33;1.9 years (including both the supplement 
and the control groups, with no significant differenc-
es among groups). Main patients characteristics are 
summarized in Table III.

Peripheral vascular disease

No significant atherosclerotic disease was clini-
cally present in the patients. Also no decrease in pe-
ripheral pressure or flow (measured by Doppler ul-
trasound at the femoral, popliteal and tibial arteries) 
had been observed before inclusion.

Treatment

Meriva at the dosages of two tablets/day (1 g Meri-
va/day) was administered for 4 weeks. In this study, a 
finished form prepared by Sigmar SpA (Almè, Berga-

Table I.—Edema definition and scoring.

Score Characterization Localization

1. No edema
2. Mild edema, visible only in the evening, one or both limbs Distal: foot, ankle
3. Moderate edema, disappears with night rest Legs, below knee
4. Generalized edema (hands included) Above knee, diffuse

Does not disappear with night rest

Table II.—The Karnofsky Scale.46

100 Normal no complaints; no evidence of disease. Able to 
work.

90 Able to carry on normal activity; minor symptoms. Able 
to work.

80 Normal activity with effort; some symptoms. Able to work.
70 Cares for self; unable to carry on normal activity. Indepen-

dent; not able to work.
60 Disabled; dependent. Requires occasional assistance; cares 

for most needs.
50 Moderately disabled; dependent. Requires considerable as-

sistance and frequent care.
40 Severely disabled; dependent. Requires special care and 

assistance.
30 Severely disabled. Hospitalized, death not imminent.
20 Very sick. Active supportive treatment needed.
10 Moribund. fatal processes are rapidly progressing.

Table III.—Details of diabetic patients (no history of diabetic 
ulcerations; no other drugs needed for management; no previous 
use of insulin).

Curcumin patients Controls

Number 25 25
Age 58.1;3.5 years 56.4;4.3
Range 50-65 50-65
Males 14 15
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It is important to observe that these observations 
were present in all subjects using curcumin. Consid-
ering these target measurements, there were no clini-
cally visible effects in controls.

The Karnofski scale was also improved (P<0.05) 
in the Meriva group in comparison with controls (Ta-
ble IV).

Tolerability

The treatment (supplementation) was well toler-
ated in all subjects and most patients decided to con-
tinue with curcumin after the study period.

The Therapeutic Proposal Registry

In this new type of study – specifically defined for 
food supplements rather than for defined drug treat-
ment. — a series of therapeutic/management pro-
posals are made to the observed patients. It is com-
pletely up to them to choose to follow the proposed 
management systems. Even the follow up period is 
not defined and may be variable (within a range of 
days/weeks needed to complete the observation). 
The supplement, generally, is not supplied and the 
patients use their means to purchase the product or 
pursue the proposed management system/plan.

Actually the patients’ willingness to follow the 
protocol is one of the positive points in evaluation, 
as patients tend to follow instructions when they ob-
serve or feel benefits. Also when it is convenient for 
them (even from a cost point of view) to solve their 
problems, patients tend to use what they consider 
useful for their specific condition.

Discussion

The presence and evolution of diabetic microangi-
opathy can now be evaluated in a quali- and quantita-
tive way 29-45 in its different, complex, and interactive 
aspects. Thus, by using laser-Doppler flowmetry in 
association with other noninvasive microcirculatory 
techniques (i.e., transcutaneous PO2 and PCO2 and 
capillary filtration measurements) two major types 
of peripheral microangiopathies can be recognized:

1. a low perfusion microangiopathy (LPM) gen-
erally associated to ischemia, observed in peripheral 
vascular disease, essential hypertension, Raynaud’s 
disease (in association with vasospastic conditions);

Results

All subjects (treatment and controls) completed 
the study, lasting between 28 and 35 days with an 
average of 28.83;2.1 days; there were no drop-outs.

At 4 weeks, microcirculatory and clinical evalua-
tions (Table IV) indicated:

 — a progressive decrease in skin resting flux 
(P<0.05) at the surface of the foot. This observation 
indicates an improvement in the level of microangio-
pathy as skin flux is generally increased in diabetics 
with microangiopathy;

 — a significant decrease in the edema score 
(P<0.05) and a significant improvement in the ven-
oarteriolar response (P<0.05). The presence of ede-
ma is associated with the failure in venoarteriolar re-
sponse, therefore the two measurements are closely 
linked;

 — an increase of PO2 at four weeks with a sig-
nificant improvement, possibly associated to the de-
crease in skin edema allowing a better PO2 exchange 
and diffusion into the skin (P<0.05). This may re-
sults in a decreased incidence in skin lesions in time. 
However this was not evaluated in this study (the 
study would need a larger number of patients and a 
much longer follow-up).

Table IV.—Microcirculatory measurements (VAR = venoarterio-
lar response), edema and the Karnofsky scale.

Inclusion 4 weeks P

1. LDf flux
Curcum 3.32;0.8 flux units 2.35;0.72 <0.022
Controls 3.33;0.7 3.2;1 ns

2. VAR
Curcum 23.4% (12-39.5) 39.7 (15-44.4) <0.05
Controls 24.1(13-44.4) 24.6 (12-42) ns

3. Tc-PO2
Curcum 42.6;7.4 mmHg 49.3;4.4 <0.02
Controls 43.1;4.3 42.3;4.4 ns

4. EDEMA (0-3)
Curcum 2.22;1.2 1.53;1.33 <0.025
Controls 2.23;0.7 2.2;0.8 ns

KARNOfSKy *
Curcum 84.2;8.8 89.6;4.8 <0.05
Controls 85.8;7.2 83.5;3.7 ns

*Karnofsky Scale:
100 Normal; no complaints; no evidence of disease. Able to work.
90 Able to carry on normal activity; minor symptoms. Able to work.
80 Normal activity with effort; some symptoms. Able to work.
70 Cares for self; unable to carry on normal activity. Independent; not able 
to work.
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and flow characteristic may be effective to quantify 
and follow in time patients with retinal microangio-
pathy. Therefore a number of target organs may be 
noninvasively evaluated to define the clinical value 
of micro and macroangiopathy in diabetics.

Using this strategy, we have demonstrated that 
curcumin as Meriva has a potential role in the man-
agement of diabetic microangiopathy, opening a new 
window of opportunity worth evaluating in more pro-
longed and larger studies. It is also interesting to re-
mark that fibrinolylic enhancement was observed in 
some patients, particularly those with a mild increase 
in fibrinogen levels and altered fibrinolysis. finally, 
the results of this study will, hopefully, foster further 
clinical studies on the role of dietary ingredients for 
the attenuation of the damaging effects of the vast ar-
rays of pathologies whose molecular hallmark is the 
presence of a “silent” inflammatory status.12

References

 1. Chertow B. Advances in diabetes for the millennium: vitamins and 
oxidant stress in diabetes and its complications. Med Gen Med 
2004;6:4.

 2. Pergola PE, Krauth M, Hugg JW, ferugson DA, Ruiz S, Meyer CJ 
et al. Effects of bardoxolone methyl on kidney function in patients 
with T2D and stage 3b-4 CKD. Am J Nephrol 2011;33:469-76.

 3. Honda T, Rounds BAV, Bore L, finlay HJ, favaloro fG, Suh N et 
al. Synthetic oleanane and ursane triterpenoids with modified rings 
A and C: A series of highly active inhibitors of nitric oxide produc-
tion in mouse macrophages. J Med Chem 2000;43:4233-46.

 4. [No authors listed]. Trial to determine the effects of bardoxolone 
methyl on eGfR in patients with type 2 diabetes and chronic kidney 
disease. [cited 2011 September 8]. Available at: http://clinicaltrials.
gov/ct2/show/NCT00811889?term=bardoxolone&rank=1

 5. Cesarone MR, Belcaro G, Rohdewald P. Improvement of diabetic 
microangiopathy with Pycnogenol: A prospective, controlled study. 
Angiology 2006;57:431-6.

 6. Usharani P, Mateen AA, Naidu MUR, Raju ySN, Chandra N. Effect 
of NCB-02, atorvastatin and placebo on endothelial function, oxida-
tive stress and inflammatory markers in patients with type 2 diabetes 
mellitus: a randomized, parallel-group, placebo controlled, 8-week 
study. Drugs R D 2008;9:243-50.

 7. Balogun E, Hoque M, Gong P, Killeen E, Green CJ, foresti R et 
al. Curcumin activates the haem oxygenase-1 gene via regula-
tion of Nrf2 and the antioxidant-responsive element. Biochem J 
2003;371:887-95.

 8. Chiu J, Khan ZA, farhangkhoee H, Chakrabarti S. Curcumin pre-
vents diabetes-associated abnormalities in the kidneys by inhibiting 
p300 and nuclear factor-kappaB. Nutrition 2009;25:964-72.

 9. Sharma S, Kulkarni SK, Agrewala JN, Chopra K. Curcumin attenu-
ates thermal hyperalgesia in a diabetic mouse model of neuropathic 
pain. Eur J Pharmacol 2006;536:256-61.

10. Kowluru RA, Kanwar M. Effects of curcumin on retinal oxidative 
stress and inflammation in diabetes. Nutr Metab (Lond) 2007;4:8.

11. Kuhad A, Chopra K. Curcumin attenuates diabetic encephalopathy 
in rats: behavioral and biochemical evidences. Eur J Pharmacol 
2007;576:34-42.

12. Aggawal BB, Harikumar KB. Potential therapeutical effects of 

2. a high perfusion microangiopathy (HPM) ob-
served in venous hypertensive microangiopathy and 
diabetic microangiopathy. In both these conditions 
there is an increased skin flux, decreased venoarteri-
olar response and increased capillary filtration lead-
ing to chronic edema formation.

In HPM, elastic compression and drugs acting on 
edema and capillary filtration effectively reduce skin 
flux, the capillary leakage and the edema formation. 
Diabetic microangiopathy is the most frequent con-
ditions of HPM, causes a large number of important 
complications, often leading to ulcerations and feet 
amputations.40-44

Several studies from our group have evaluated 
diabetic microangiopathy and the effects of different 
compound and physical management methods (elas-
tic compression, exercise) on this microangiopathy 
and on its most common complications. These stud-
ies have defined some microcirculatory evaluation 
standards for the quantitative evaluation of diabetic 
microangiopathy. Therefore changes produced by 
management measures or treatment can be quantita-
tively and prospectively measured. The methods of 
evaluation and quantification of microangiopathy in 
the present study require standardized environmental 
conditions to avoid excess of variability of the target 
measurements. All measurements were made before 
10 a.m. in the morning avoiding any stimulant food 
or drink and after resting and acclimatization.

The extent of a concomitant arterial atherosclerot-
ic damage can be quantified with other noninvasive 
screening methods based on ultrasound. The increase 
in capillary filtration (consequence of a massive va-
sodilatation of the capillary system) is associated 
with a significant decrease of venoarteriolar response 
in almost all diabetics.42, 43 To quantify capillary fil-
tration venous occlusion plethysmography and the 
rate of ankle swelling (strain gauge plethysmogra-
phy) can be used to quantify the filtration into the 
extracapillary compartment. These methods indicate 
the mechanism of the formation of peripheral ede-
ma, the most frequent sign, the hallmark, in diabetic 
microangiopathy. Other methods (i.e. the vacuum 
suction chamber and the edema tester) can be used 
to assess changes due to treatments or management 
changes in diabetic microangiopathy but require 
time and are moderately costly. Also the changes in 
renal damage 46, 47 can be assessed in these patients 
i.e., by measuring proteinuria. The alterations in ca-
rotid-femoral arterial walls 48 and retinal perfusion 49 

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



APPENDINO MERIVA IN THE EVOLUTION Of DIABETIC MICROANGIOPATHy

6 PANMINERVA MEDICA Settembre 2010

30. DeSanctis MT, Cesarone MR, Incandela L, Belcaro G, Acerbi G. 
Methods of evaluation and quantification of microangiopathy in 
high perfusion microangiopathy (chronic venous insufficiency 
and diabetic microangiopathy). J Cardiovasc Pharmacol Ther 
2002;7(Suppl 1):S3-6.

31. De Sanctis MT, Cesarone MR, Incandela L, Belcaro G, Ricci A, 
Griffin M. four-week treatment with Essaven gel in diabetic mi-
croangiopathy--a placebo-controlled, randomized study. Angiology 
2001;52(Suppl 3):S49-55.

32. Cesarone MR, Incandela L, Belcaro G, De Sanctis MT, Ricci A, 
Griffin M. Two-week topical treatment with Essaven gel in patients 
with diabetic microangiopath. — a placebo-controlled, randomized 
study. Angiology 2001;52(Suppl 3):S43-8.

33. Incandela L, Belcaro G, Cesarone MR, De Sanctis MT, Griffin 
M. Microvascular alterations in diabetic microangiopathy: topical 
treatment with Essaven ge. — a placebo-controlled, randomized 
study. Angiology 2001;52(Suppl 3):S35-41.

34. Incandela L, Cesarone MR, Cacchio M, De Sanctis MT, Santavene-
re C, D’Auro MG et al. Total triterpenic fraction of Centella asiatica 
in chronic venous insufficiency and in high-perfusion microangi-
opathy. Angiology 2001;52(Suppl 2):S9-13.

35. Cesarone MR, Incandela L, De Sanctis MT, Belcaro G, Bavera P, 
Bucci M et al. Evaluation of treatment of diabetic microangiopathy 
with total triterpenic fraction of Centella asiatica: a clinical prospec-
tive randomized trial with a microcirculatory model. Angiology 
2001;52(Suppl 2):S49-54.

36. Cesarone MR, De Sanctis MT, Incandela L, Belcaro G, Griffin M, 
Cacchio M. Methods of evaluation and quantification of microan-
giopathy in high perfusion microangiopathy (chronic venous insuf-
ficiency and diabetic microangiopathy). Angiology 2001;52(Suppl 
2):S3-7.

37. Incandela L, Belcaro G, Cesarone MR, De Sanctis MT, Nargi E, 
Patricelli P et al. Treatment of diabetic microangiopathy and edema 
with total triterpenic fraction of Centella asiatica: a prospective, 
placebo-controlled randomized study. Angiology 2001;52(Suppl 
2):S27-31.

38. Belcaro G, Laurora G, Cesarone MR, De Sanctis MT, Incandela L. 
Microcirculatory effects of elastic stockings in diabetic microangi-
opathy: a 24-week study. J Cardiovasc Surg (Torino) 1993;34:479-
82.

39. Belcaro G, Laurora G, Cesarone MR, De Sanctis MT, Renton S, 
Chong LC. Evaluation of arteriosclerosis progression with ul-
trasonic biopsy and intima-media thickness measurements. Vasa 
1993;22:15-21.

40. Belcaro G, Laurora G, Cesarone MR, Pomante P. Elastic stockings 
in diabetic microangiopathy. Long-term clinical and microcircula-
tory evaluation. Vasa 1992;21:193-7.

41. Cesarone MR, Laurora G, Ricci A, Belcaro G, Pomante P, Candiani 
C et al. Acute effects of hydroxyethylrutosides on capillary fi ltra-Acute effects of hydroxyethylrutosides on capillary filtra-
tion in normal volunteers, patients with venous hypertension and in 
patients with diabetic microangiopathy (a dose comparison study). 
Vasa 1992;21:76-80.

42. Belcaro G, Nicolaides AN. The venoarteriolar response in diabetics. 
Angiology 1991;42:827-35.

43. Cesarone MR, Laurora G, De Sanctis MT, Ricci A, Pomante P, Bel-
caro G. Vascular reactivity related to postural changes in diabetics. 
Minerva Cardioangiol 1991;39:285-90.

44. Belcaro G, Christopoulos A, Nicolaides AN. Diabetic microangi-
opathy treated with elastic compression--a microcirculatory evalua-
tion using laser-Doppler flowmetry, transcutaneous PO2/PCO2 and 
capillary permeability measurements. Vasa 1990;19:247-51.

45. Belcaro G, Marelli C, Pomante P, Laurora G, Cesarone MR, Ricci 
A et al. fibrinolytic enhancement in diabetic microangiopathy with 
defibrotide. Angiology 1992;43:793-800.

46. Stuard S, Belcaro G, Cesarone MR, Ricci A, Dugall M, Cornelli 
U et al. Kidney function in metabolic syndrome may be improved 
with Pycnogenol®. Panminerva Med 2010;52(2 Suppl 1):27-32.

curcumin, the anti-inflammatory agent, against neurodegenerative, 
cardiovascular, pulmonary, metabolic, autoimmune and neoplastic 
diseases. Int J Biochem Cell Biol 2009;41:40-59.

13. Best L, Elliott AC, Brown PD. Curcumin induces electrical activity 
in rat pancreatic beta-cells by activating the volume-regulated anion 
channel. Biochem Pharmacol 2007;73:1768-75.

14. Belcaro G, Cesarone MR, Errichi BM, Ricci A, Dugall M, Pellegri-
ni L et al. Venous and diabetic ulcerations: management with topi-Venous and diabetic ulcerations: management with topi-
cal multivalent silver oxide ointment. Panminerva Med 2010;52(2 
Suppl 1):37-42.

15. Belcaro G, Nicolaides AN, Volteas N, Leon M. Skin flow: the ven-
oarteriolar response and capillary filtration in diabetics. A 3-year 
follow-up. Angiology 1992;43:490-5.

16. Corsi M, Lacerna f, Borzone A, Belcaro G. Macro- and micro-Macro- and micro-
circulation study in diabetic patients]. Minerva Cardioangiol 
1996;44:535-7.

17. Belcaro G, Laurora G, Cesarone MR, De Sanctis MT, Incandela L. 
Microcirculation in high perfusion microangiopathy. J Cardiovasc 
Surg (Torino) 1995;36:393-8.

18. Belcaro G, Cesarone MR, Ledda A, Cacchio M, Ruffini I, Ricci A 
et al. 5-year control and treatment of edema and increased capil-5-year control and treatment of edema and increased capil-
lary filtration in venous hypertension and diabetic microangiopathy 
using O-(beta-hydroxyethyl)-rutosides: a prospective comparative 
clinical registry. Angiology 2008;59(Suppl 1):14S-20S.

19. Cesarone MR, Belcaro G, Grossi MG. O-(beta-hydroxyethyl)-ruto-
sides (Paroven; Venoruton): new studies, improved safety, and novel 
cardiovascular applications. Angiology 2008;59(Suppl 1):5S-6S.

20. Belcaro G, Rosaria Cesarone M, Ledda A, Cacchio M, Ruffini I, 
Ricci A et al. O-(beta-hydroxyethyl)-rutosides systemic and local 
treatment in chronic venous disease and microangiopathy: an inde-
pendent prospective comparative study. Angiology 2008;59(Suppl 
1):7S-13S.

21. Cesarone MR, Belcaro G, Rohdewald P, Pellegrini L, Ledda A, 
Vinciguerra G et al. Improvement of diabetic microangiopathy 
with pycnogenol: A prospective, controlled study. Angiology 
2006;57:431-6.

22. Belcaro G, Cesarone MR, Errichi BM, Ledda A, Di Renzo A, Stuard 
S et al. Diabetic ulcers: microcirculatory improvement and faster 
healing with Pycnogenol. Clin Appl Thromb Hemost 2006;12:318-
23.

23. Vinciguerra G, Belcaro G, Cesarone MR, Rohdewald P, Stuard S, 
Ricci A et al. Cramps and muscular pain: prevention with pycno-Cramps and muscular pain: prevention with pycno-
genol in normal subjects, venous patients, athletes, claudicants and 
in diabetic microangiopathy. Angiology 2006;57:331-9.

24. Steigerwalt R, Belcaro G, Cesarone MR, Di Renzo A, Grossi MG, 
Ricci A et al. Pycnogenol improves microcirculation, retinal edema, 
and visual acuity in early diabetic retinopathy. J Ocul Pharmacol 
Ther 2009;25:537-40.

25. Cuomo J, Appendino G, Dern AS, Schneider E, McKinnon TP, 
Brown MJ et al. Comparative absorption of a standardized curcumi-
noid mixture and its lecithin formulation. J Nat Prod 2011;74:664-9.

26. Belcaro G, Cesarone MR, Dugall M, Pellegrini L, Ledda A, Gros-
si MG et al. Product-evaluation registry of Meriva®, a curcumin-
phosphatidylcholine complex for the complementary management 
of osteoarthritis. Panminerva Med 2010;52(Suppl. 1):55S-62S.

27. Allegri P, Mastromarino A, Neri P. Management of chronic anterior 
uveitis relapses: efficacy of oral phospholipidic curcumin treatment. 
Long-term follow-up. Clin Opthalmol 2010;4,41-6.

28. Belcaro G, Cesarone MR, Dugall M, Pellegrini L, Ledda A, Grossi 
MG et al. Effi cacy and safety of Meriva®, a curcumin-phosphati-Efficacy and safety of Meriva®, a curcumin-phosphati-
dylcholine complex, during extended administration in osteoarthri-
tis patients. Altern Med Rev 2010;15:337-44.

29. Incandela L, Cesarone MR, DeSanctis MT, Belcaro G, Dugall M, 
Acerbi G. Treatment of diabetic microangiopathy and edema with 
HR (Paroven, Venoruton; 0-(beta-hydroxyethyl)-rutosides): a pro-
spective, placebo-controlled, randomized study. J Cardiovasc Phar-
macol Ther 2002;7(Suppl 1):S11-5.

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



MERIVA IN THE EVOLUTION Of DIABETIC MICROANGIOPATHy APPENDINO

Vol. 34 - No. 2 PANMINERVA MEDICA 7

to follow up the progression and the regression of arteriosclerosis. 
Vasa 1991;20:40-50.

49. Steigerwalt RD Jr, Belcaro G, Cesarone MR, Laurora G, De Sanctis 
M, Incandela L et al. Doppler ultrasonography of the central retinal 
artery in patients with diabetes and vascular disease treated with 
topical timolol. Eye (Lond) 1995;9(Pt 4):495-501.

47. Cesarone MR, Belcaro G, Stuard S, Schönlau f, Di Renzo A, Grossi 
MG et al. Kidney fl ow and function in hypertension: protective ef-Kidney flow and function in hypertension: protective ef-
fects of pycnogenol in hypertensive participants--a controlled study. 
J Cardiovasc Pharmacol Ther 2010;15:41-6.

48. Belcaro G, Barsotti A, Nicolaides AN. “Ultrasonic biopsy. — a non-
invasive screening technique to evaluate the cardiovascular risk and 

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28




