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Il sottoscritto Arrigo F.G. Cicero ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo 
dell’Accordo Stato-Regione del 5 novembre 2009, 

dichiara

che negli ultimi due anni ha avuto rapporti diretti di finanziamento con i seguenti soggetti portatori di 
interessi commerciali in campo sanitario: 

- Dr. Schaer
- Sharper
- Menarini
- Named
- Zentiva
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Brown MS, Goldstein JL, J Invest Med 1996;44(2):14-23

LDL-C LEVELS IN HUMANS AND NON-
HUMAN MAMMALS



Sig Transduct Target Ther 7, 265 
(2022).
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Chemical characteristics:
• Quaternary ammonium salt

from the group of 
isoquinoline alkaloid (2,3–
methylenedioxy-9,10-
dimethoxyprotoberberine 
chloride; C20H18NO4

+) 
• Molar mass = 336.36122 

g/mol

Sources
Roots, rhizomes and stem bark of:
- Berberis [e.g. Berberis aquifolium (Oregon 
grape), Berberis vulgaris (barberry), Berberis
aristata (tree turmeric)]
- Hydrastis canadensis (goldenseal)
- Xanthorhiza simplicissima (yellow root)
- Phellodendron amurense[ (Amur corktree)
- Coptis chinensis (Chinese goldthread)
- Tinospora cordifolia
- Argemone mexicana (prickly poppy)
- Eschscholzia californica (Californian poppy)

Cicero AF et al. Expert Opin
Drug Saf. 2012;11(5):753-66.



Pharmacological characteristics
• Low oral bioavailability (<5%): bowel P-glycoprotein appears to contribute its 

poor absorption actively expelling the alkaloid from the lumen mucosal cells
• After a single administration the Cmax is 394.7 μg·L-1, the t peak 2.37 h, and 

the AUC 0-∞ 3028 3 μg·L-1 ·h-1.  
• Strong affinity for albumin: it could displace drugs like warfarin, thiopental, 

and tolbutamide, whose plasma level so increases as their toxicity
• In a similar way, berberine displaces bilirubin from albumin
• Berberine is metabolized by p450 enzyme system in liver
• Berberine may inhibit p450 2E1 and 1A2: not related to a significant increase 

in pharmacological interaction risk
• On the other side, berberine can markedly increase blood levels of 

cyclosporine A increasing its bioavailability, while reducing its metabolism
• Safety in pregnancy: not known

Cicero AF et al. Food Funct. 
2017;8(6): 2076-88.



Persiani S et al. J Pharm
Pharmacol 2014;2:703-712.

Effects of food on oral bioavailability of berberine in healthy men

Fed

Fasted



PCSK9 functions with 
or without presence of 
berberine.

EXCLI J. 2022 Aug 17;21:1099-1110.



Berberine: the lipid lowering action

Cicero AF et al.
Curr Med Chem. 
2016;23(14):1460-76.



Berberine and insulin-resistance

Lee YS et al. Diabetes 2006;55:2256–2264.



The effects of 
berberine on blood 
lipids: a systemic 
review and meta-
analysis of RCTs

Drugs. 2023 Apr;83(5):403-427.



Metabolic effect of berberine-
silymarin association: A meta-
analysis of randomized, double-
blind, placebo-controlled clinical 
trials

Fogacci F, Grassi D, Rizzo M, Cicero AFG. 
Phytother Res. 2019 Apr;33(4):862-870.



Effects of berberine on vascular inflammation 
biomarkers in CAD patients after PTCA

Clin Exp
Pharmacol
Physiol
2012;39(5): 
406-11.



Effects of berberine on liver transaminases in NAFLD subjects

Evid Based CAM. 
2016;2016:3593951.







Phytosterols and 
Cholesterol
absorption



Map of outcomes related to 
consumption of phytosterols

Phytomedicine. 2024 Jan;122:155151.



Average effects on LDL-C concentration for 
different dose ranges of phytosterols

Br J Nutr. 2014; 
112(2):214–219.



Vantaggi dei fitosteroli
• Virtualmente privi di effetti collaterali
• Virtualmente privi di interazioni farmacologiche
• Non assorbiti (= utilizzabili anche in gravidanza ed 

età pediatrica)
•

Dubbi: - Beta-sitosterolemia
- Assorbimento vitamine liposolubili (?)



Relative change in non-standardized (left) and TC-
standardized (right) plasma α-tocopherol concentrations

Eur J Nutr. 2017; 
56(3): 909–923.



Food Bioscience 2022;
46:101546



Phytother Res. 2020; 
34(9):2230-2245.

Effect of fenugreek 
consumption on 
serum lipid profile: 
A systematic 
review and meta-
analysis







Single-centre, randomised, double-blind, 
parallel-arm clinical study on the effect of 
CARDIORITMON® COLESTEROLO in 
controlling LDL-C levels in adult subjects who 
are overweight or with class 1 obesity.



Take home messages

• Il metabolismo del colesterolo è determinato da diverse 
vie enzimatiche che tendono a compensarsi 
vicendevolmente

• Associazioni di nutraceutici con diversi meccanismi 
d’azione possono by-passare questo meccanismo e 
rivelarsi più efficaci

• La loro associazione teoricamente razionale deve 
essere comprovata da trials clinici controllati in doppio 
cieco condotti in GCP
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