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Neuropsychiatr Dis Treat. 2011;7:441-7.
Ginkgo biloba extract in the treatment of tinnitus: a systematic review.

von Boetticher A
Ear, Nose and Throat Surgery, Lueneburg, Germany.

Tinnitus is a symptom frequently encountered by ear, nose, and throat practitioners. A 
causal treatment is rarely possible, and drug and nondrug treatment options are limited. 
One of the frequently prescribed treatments is Ginkgo biloba extract. Therefore, 
randomized, placebo-controlled clinical trials of Ginkgo biloba extract preparations were 
searched for and reviewed systematically. There is evidence of efficacy for the 
standardized extract, EGb 761(®) (Dr Willmar Schwabe GmbH & Co KG 
Pharmaceuticals, Karlsruhe, Germany), in the treatment of tinnitus from three trials in 
patients in whom tinnitus was the primary complaint. Supportive evidence comes from a 
further five trials in patients with age-associated cognitive impairment or dementia in 
whom tinnitus was present as a concomitant symptom. As yet, the efficacy of other 
ginkgo preparations has not been proven, which does not necessarily indicate 
ineffectiveness, but may be due to flawed clinical trials. In conclusion, EGb 761(®), a 
standardized Ginkgo biloba extract, is an evidence-b ased treatment option in 
tinnitus.
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L’azione biologica di un composto è legato alla quota di 
composto che raggiunge la circolazione plasmatica

Intoppi?

- Ruolo dell’acidità gastrica

-Assorbimento seguito da estrusione
-Composti idrofili non assorbiti 

(o viceversa)

- Ruolo della detossificazione epatica epatico

intestinale

gastrico





Il paradosso della fitoterapia:

Concentrare derivati molecolari che sono stati
la principale spinta evolutiva

alla genesi dei sistemi di detossificazione
“citocromi” (P450)



Fitoterapia nemica:

Competizione coi farmaci e
Inibizione della loro attività



Clin Pharmacol Ther. 2003 Dec;74(6):525-35.

The interaction between St John's wort and an oral contraceptive.

Hall SD et al.

OBJECTIVES: The popular herbal remedy St John's wort isan inducer of cytochrome P450 (CYP) 3A 
enzymes and may reduce the efficacy of oral contraceptives. Therefore we evaluated the effect of St 
John's wort on the disposition and efficacy of Ortho-Novum 1/35 (Ortho-McNeil Pharmaceutical, Inc, 
Raritan, NJ), a popular combination oral contraceptivepill containing ethinyl estradiol (INN, 
ethinylestradiol) and norethindrone (INN, norethisterone). RESULTS: Concomitant use of St John's wort
was associated with a significant (P <.05) increase in the oral clearance of norethindrone (8.2 +/- 2.7 L/h to
9.5 +/- 3.4 L/h, P =.042) and a significant reductionin the half-life of ethinyl estradiol (23.4 +/- 19.5 hours
to 12.2 +/- 7.1 hours, P =.023). The oral clearance of midazolam was significantly increased (109.2 +/-
47.9 L/h to 166.7 +/- 81.3 L/h, P =.007) during St John's wort administration, but the systemic clearance of
midazolam was unchanged (37.7 +/- 11.3 L/h to 39.0 +/- 10.3 L/h, P =.567). Serum concentrations of
follicle-stimulating hormone, luteinizing hormone, and progesterone were not significantly affected by St 
John's wort dosing (P >.05). Breakthrough bleeding occurred in 2 of 12 women in the control phase
compared with 7 of 12 women in the St John's wort phase. The oral clearance of midazolam after St John's 
wort dosing was greater in women who had breakthrough bleeding (215.9 +/- 66.5 L/h) than in those who
did not (97.5 +/- 37.2 L/h) (P =.005). CONCLUSION: St John's wort causes an induction of ethinyl
estradiol-norethindrone metabolism consistent with increased CYP3A activity. Women taking oral
contraceptive pills should be counseled to expect breakthrough bleeding and should consider adding a 
barrier method of contraception when consuming St Johns wort.
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Transplant Proc. 2005 Jun;37(5):2051-3.

Different evolution of trough and dose levels during the first year after transplantation for
tacrolimus versus cyclosporine.
Lemahieu WP, Maes BD, Vanrenterghem Y.

At present, the two calcineurin inhibitors-cyclosporine (CsA) and tacrolimus (FK506)-are among the 
most frequently used immunosuppressants in clinical transplantation. Both drugs share variable
oral bioavailability, which necessitates intense drug monitoring. This variability is attributed
to large drug efflux by P-glycoprotein (PGP). In addition, the activity of both CYP3A4 and PGP 
can vary substantially within the same individual due toenvironmental factors such as concomitant
intake of inducing/inhibiting medications (eg, rifampicin/sporanox) or food substances (eg, 
grapefruit juice). More recently, an inducing effect of methylprednisoloneon intestinal and hepatic
CYP3A4 has been shown. Also, an influence of gender on CYP3A4 activity (being higher in 
women) has been reported. Once CsA and FK506 are absorbed and reach the bloodstream, both
drugs are avidly bound to erythrocytes (up to 95% for FK506 and 50% for CsA) and plasma 
proteins, leaving only a small fraction of circulating active drug. This phenomenon also limits
further hepatic catabolism and hence clearance of drug, which is influenced by hematocrit and levels
of plasma proteins such as albumin. The aim of the present study was to compare the influence of
changing steroid doses, hematocrit, and albumin on trough and dose levels of FK506 versus CsA
during the first year after transplantation. In addition, the evolution of trough and dose levels of
FK506 versus CsA was stratified according to gender.
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Mol Pharm. 2007 Nov-Dec;4(6):807-18
Bioavailability of curcumin: problems and promises.
Anand P et al.

Curcumin, a polyphenolic compound derived from dietary spice turmeric, possesses diverse 
pharmacologic effects including anti-inflammatory, antioxidant, antiproliferative and 
antiangiogenic activities. Phase I clinical trials haveshown that curcumin is safe even at 
high doses (12 g/day) in humans but exhibit poor bioavailability.
Major reasons contributing to the low plasma and tissue levels of curcumin appear to be due 
to poor absorption (os), rapid metabolism (iv), and rapid systemic elimination (os). To
improve the bioavailability of curcumin, numerous approaches have been undertaken. These
approaches involve, first, the use of adjuvant like piperine that interferes with
glucuronidation; second, the use of liposomal curcumin; third, curcumin nanoparticles; 
fourth, the use of curcumin phospholipid complex; and fifth, the use of structural analogues
of curcumin (e.g., EF-24). The latter has been reported to have a rapid absorption with a peak
plasma half-life. Despite the lower bioavailability, therapeutic efficacy of curcumin against
various human diseases, including cancer, cardiovascular diseases, diabetes, arthritis, 
neurological diseases and Crohn's disease, has been documented. Enhanced bioavailability of
curcumin in the near future is likely to bring this promising natural product to the forefront of
therapeutic agents for treatment of human disease.
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1° soluzione: tecnica galenica

Cessioni programmate
Gastro-protezioni
Colon-specificità
Nano-emulsioni





From:  N. Engl. J. Med., Oct. 14 (1993), p 1162



2° soluzione: uso di bio -enhancer

Vettorizzazioni con lipidi (fitosomi)
Uso di antagonisti MDR
Uso di inibitori enzimatici (epatici)
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Int J Clin Pharmacol Ther Toxicol. 1993 Sep;31(9):456-60.

A pilot study on the liver protective effect of silybin-p hosphatidylcholine complex
(IdB1016) in chronic active hepatitis.
Buzzelli G, Moscarella S, Giusti A, Duchini A, Marena C, Lampertico M.

In order to assess the liver protective activity and the antioxidant properties of a new silybin
complex (IdB1016), we carried out a short-term pilot study on 20 patients with chronic active
hepatitis (CAH), randomly assigned to 240 mg of silybin b.i.d. (10 patients, 4 m/6 f, mean age: 
50 years) or placebo (10 patients, 2 m/8 f, mean age: 55 years). Blood samples were
collected before and after 7 days of treatment for liver function tests (LFTs), malonaldehyde
(MDA) as an index of lipid peroxidation, and copper (Cu) and zinc (Zn), two trace elements
involved in protecting cells against free radical-mediated lipid peroxidation. In the treated
group, there was a statistically significant reduction of mean (+/- SEM) serum concentrations
of aspartate aminotransferase (AST) from 88.0 (+/- 13.3) to 65.9 (+/- 7.5) u/l, (p < 0.01), of
alanine aminotransferase (ALT) from 115.9 (+/- 12.9) to 82.5 (+/- 10.6) u/l (p < 0.01), of
gamma-glutamyltranspeptidase (gamma-GT) from 51.4 (+/- 9.3) to 41.3 (+/- 4.2) u/l (p < 0.02) 
and of total bilirubin (TB) from 0.76 (+/- 0.08) to 0.53 (+/- 0.04) mg/dl (p < 0.05). Alkaline
phosphatase (AP) fell slightly from 143.4 (+/- 6.4) to 137.5 (+/- 7.8) u/l. There were no 
significant changes in MDA, Cu or Zn serum concentrations. These results show that IdB1016 
may improve LFTs related to hepatocellular necrosis and/or increases membrane 
permeability in patients affected by CAH.
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Phytomedicine. 2009 May;16(5):391-400.
A randomized controlled trial to assess the safety and efficacy of silymarin on symptoms, signs and biomarkers of
acute hepatitis.
El-Kamary SS, et al.

PURPOSE: Milk thistle or its purified extract, silymarin (Silybum marianum), is widely used in treating acute or chronic
hepatitis. Although silymarin is hepatoprotective in animal experiments and some human hepatotoxic exposures, its
efficacy in ameliorating the symptoms of acute clinicalhepatitis remains inconclusive. In this study, our purpose was to
determine whether silymarin improves symptoms, signs and laboratory test results in patients with acute clinical hepatitis, 
regardless of etiology. METHODS: This is a randomized, placebo-controlled trial in which participants, treating
physicians and data management staff were blinded to treatment group. The study was conducted at two fever hospitals in 
Tanta and Banha, Egypt where patients with symptoms compatible with acute clinical hepatitis and serum alanine
aminotransferase (ALT) levels >2.5 times the upper limit of normal were enrolled. The intervention consisted of three
times daily ingestion of either a standard recommended dose of 140 mg of silymarin (Legalon, MADAUS GmbH, 
Cologne, Germany),or a vitamin placebo for four weeks with an additional four-week follow-up. The primary
outcomes were signs of acute hepatitis and results of liver function tests on weeks 4 and 8. Side-effects
and adverse events were ascertained by self-report. RESULTS: From July 2003 through October 2005, 105 eligible
patients were enrolled after providing informed consent. No adverse events were noted and both silymarin and placebo 
were well tolerated. Patients randomized to the silymarin group had quicker resolution of symptoms related to biliary
retention: dark urine (p=0.013), jaundice (p=0.02) and scleral icterus (p=0.043). There was a reduction in indirect bilirubin
among those assigned to silymarin (p=0.012), but other variables including direct bilirubin, ALT and aspartate
aminotransferase (AST) were not significantly reduced. CONCLUSIONS: Patients receiving silymarin had earlier
improvement in subjective and clinical markers of biliary excretion. Despite a modest sample size and multiple etiologies
for acute clinical hepatitis, our results suggest that standard recommended doses of silymarin are safe and may be
potentially effective in improving symptoms of acute clinical hepatitis despite lack of a detectable effect on biomarkers of
the underlying hepatocellular inflammatory process.
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Resveratrol (3, 4, 5-tri-hydroxy-trans-stilbene) is a plant phytoalexin (compound 
produced after physical, chemical or biological insult) widespread in plants, and 
accumulated, in various amounts, in grape skin and leaves.

Resveratrol has a vague and pleiotropic biological profile and has been at the center of 

recent polemics bound to its activity on sirtuins (extension of  life span).



Resveratrol is found in
Grapes (only in skin)
Wine
Grape Juice
Peanuts
Blueberries
Bilberries
Cranberries

Polygonumcuspidatum

Chemical synthesis (SRT-501)



Amount of 
Resveratrol

Amount required 
to be equivalent
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10 mg
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(1500 ml)
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(6000 ml)







Nature. 2003 Sep 11;425(6954):191-6.

Small molecule activators of sirtuins extend Saccharomyces cerevisiae lifespan.

Howitz KT et al. (BIOMOL Research Laboratories, Pennsylvania, USA)

In diverse organisms, calorie restriction slows the pace of ageing and increases maximum 
lifespan. In the budding yeast Saccharomyces cerevisiae, calorie restriction extends lifespan by 
increasing the activity of Sir2 (ref. 1), a member of the conserved sirtuin family of NAD(+)-
dependent protein deacetylases. Included in this family are SIR-2.1, a Caenorhabditis elegans
enzyme that regulates lifespan, and SIRT1, a human deacetylase that promotes cell survival by 
negatively regulating the p53 tumour suppressor.
Here we report the discovery of small molecules that activate sirtuins. We show that the 
potent activator resveratrol, a polyphenol found in red wine, lowers the Michaelis constant of 
SIRT1 for both the acetylated substrate and NAD(+), and increases cell survival by stimulating 
SIRT1-dependent deacetylation of p53. In yeast, resveratrol mimics calorie restriction by 
stimulating Sir2, increasing DNA stability and extending lifespan by 70%. We discuss possible 
evolutionary origins of this phenomenon and suggest new lines of research into the therapeutic 
use of sirtuin activators.
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Ann N Y Acad Sci. 2013 Jul;1290:107-12. doi: 10.1111/nyas.12130.

Nano- and micro-encapsulated systems for enhancing the delivery of resveratrol.

Augustin MA, Sanguansri L, Lockett T.

There has been interest in the use of trans-resveratrol as a natural preventative agent for 
improving health and alleviating a range of diseases. However, resveratrol has low 
bioavailability , and this has been associated with its poor water solubility, its low stability 
against environmental stress, and its inability to reach a target site in the body to exert the desired 
health effect. Encapsulation offers a potential approach for enhancing the solubility of 
resveratrol, stabilizing it against trans-to-cis isomerization, and improving its bioavailability. A 
range of encapsulant materials, formulations, and technologies have been examined for 
enhancing the delivery of resveratrol. Research on the efficacy of encapsulated resveratrol
formulations and relevant doses for specific applications is required before recommendations 
may be made for the use of these formulations for human health outcomes







Ann N Y Acad Sci. 2011
Bioavailability of resveratrol.

Walle T.
Department of Pharmacology, Medical University of South Carolina, USA. 

This paper reviews our current understanding of the absorption, bioavailability, and metabolism 
of resveratrol, with an emphasis on humans. The oral absorption of resveratrol in humans is 
about 75% and is thought to occur mainly by transepithelial diffusion. Extensive 
metabolism in the intestine and liver results in an oral bioavailability considerably less 
than 1%. Dose escalation and repeated dose administration of resveratrol does not appear to 
alter this significantly. Metabolic studies, both in plasma and in urine, have revealed major 
metabolites to be glucuronides and sulfates of resveratrol. However, reduced dihydroresveratrol
conjugates, in addition to highly polar unknown products, may account for as much as 50% of 
an oral resveratrol dose. Although major sites of metabolism include the intestine and liver (as 
expected), colonic bacterial metabolism may be more important than previously thought. 
Deconjugation enzymes such as β-glucuronidase and sulfatase, as well as specific tissue 
accumulation of resveratrol, may enhance resveratrol efficacy at target sites. Resveratrol
analogs, such as methylated derivatives with improved bioavailability, may be important in 
future research.
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A) Resveratrolo + Piperina - 30’ x 15.5 x 2.2 x 0.9

Resveratrolo Resveratrolo + metaboliti

B) Resveratrolo Fitosoma + 30’ x 14.0 x 10.0 x 4

Tmax Cmax AUC AUC

Formulato

Il fitosoma scavalca la coniugazione intestinale
e parte del prodotto non arriva al fegato ma in altri tessuti 
portato dai chilomicroni
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Formulato

Il fitosoma scavalca la coniugazione intestinale
e la piperina viene utilizzata per antagonizzare
la coniugazione in sede epatica



Resveratrolo fitosoma 450 mg/tab

Piperina 15 mg/tab

Filmatura

Prevenzione e terapia
della sindrome metabolica



Prodotto   Dose/cpr Bioav % teorica Effetto galenica Ratio

A 150 mg 1%         1.5 mg > X10          >15 mg 1

B 8.2 mg 1% 0.08 mg nessuno 0.08 mg 1/187



Tossicità resveratrolo

Phase I Dose Escalation Pharmacokinetic Study in Healthy 
Volunteers of Resveratrol, a Potential Cancer Chemopreventive

Agent
The red grape constituent resveratrol possesses cancer chemopreventive properties in rodents. The 
hypothesis was tested that, in healthy humans, p.o. administration of resveratrol is safe and results in 
measurable plasma levels of resveratrol. A phase I study of oral resveratrol (doses of 0.5, 1, 2.5, or 5 g) 
was conducted in 10 healthy volunteers per dose level. Resveratrol and its metabolites were identified in 
plasma and urine by high-performance liquid chromatography-tandem mass spectrometry and quantitated
by high-performance liquid chromatography-UV. Consumption of resveratrol did not cause serious 
adverse events. Resveratrol and six metabolites were recovered from plasma and urine. Peak plasma 
levels of resveratrol at the highest dose were 539 ± 384 ng/mL (2.4 µmol/L, mean ± SD; n = 10), which 
occurred 1.5 h post-dose. Peak levels of two monoglucuronides and resveratrol-3-sulfate were 3- to 8-fold 
higher. The area under the plasma concentration curve (AUC) values for resveratrol-3-sulfate and 
resveratrol monoglucuronides were up to 23 times greater than those of resveratrol. Urinary excretion of 
resveratrol and its metabolites was rapid, with 77% of all urinary agent-derived species excreted within 4 h 
after the lowest dose. Cancer chemopreventive effects of resveratrol in cells in vitro require levels of at 
least 5 µmol/L. The results presented here intimate that consumption of high-dose resveratrol might be 
insufficient to elicit systemic levels commensurate with cancer chemopreventive efficacy.



Biofarmaceutica
Una metodologia che accompagna l’intero percorso

di un ingrediente vegetale
dai processi estrattivi fino alla sua escrezione

dal corpo umano in forma di catabolita.

Passando attraverso le importanti fasi
1)della standardizzazione molecolare
2)della corretta analisi chimica
3) degli aspetti di farmacocinetica e/o farmacodinamica ,
legati all’interazione con i tessuti dell’organismo
4) della tecnica galenica e dell’uso di vettori e antagonisti
che, entrambi applicati alla formulazione finale,
garantiscono presenze plasmatiche molecolari adeguate.
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