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MALATTIE MO

GIUDICI 3:16,21,22

= 16) Nel frattempo Eud si era fatto una spada a doppio taglio lunga un cubito
(cubito corto c.a 38 cm) e se ’era cinta sotto la veste, sulla coscia destra.

= 21) Allora Eud con la mano sinistra prese la spada dalla coscia destra e
gliela conficco nel ventre

= 22)Con la lama penetro anche l'impugnatura, e il grasso del ventre si
richiuse su di essa, dato che Eud non ritrasse la spada; e a Eglon vennero
fuori le feci

La malattia e nota sin dal XVIII secolo, quando nel 1761, Giovanni Battista
Morgagni descrisse l'associazione tra 1'obesita viscerale e del mediastino,
l'ipertensione arteriosa, la gotta e le apnee del sonno
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CARDINE IN NUTRIZIONE
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BERBERIS ARISTATA
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BERBERINA

LA BERBERINA: € un alcaloide isochinolinico estratto da Berberis
aristata (o Coptis chinensis) che negli ultimi anni ha riscosso
I’'interesse della comunita scientifica per le sue innumerevoli
potenzialita salutistico — terapeutiche.
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BERBERINA — QUADRO LIPIDICO

UP-REGOLAZIONE DEI RECETTORE PER LE LDL

Kong W, Wei ], Abidi P, Lin M, Inaba S, Li C, Wang Y, Wang Z, Si S, Pan H, Wang S, Wu J, Wang Y, Li Z, Liu J,
Jiang JD. Berberine is a novel cholesterol-lowering drug working through a unique mechanism distinct
from statins. Nature Medicine. 2004 Dec;10(12):1344-51.

DOWN-REGOLAZIONE PCSK9

Li H, Dong B, Park SW, Lee HS, ChenW, Liu J. Hepatocyte nuclear factor lalpha plays a critical role in
PCSK9 gene transcription and regulation by the natural hypocholesterolemic compound berberine J Biol
Chem. 2009 Oct 16;284(42):28885-95. Epub 2009 Aug 117.

Cameron J, Ranheim T, Kulseth MA, Leren TP, Berge KE. Berberine decreases PCSK9 expression in
HepG2 cells. Atherosclerosis. 2008 Dec;201(2):266-73.

FAVORISCE IL METABOLISMO GLUCO-LIPIDICO MODULANDO LI’ESPRESSIONE DI PPAR ALFA E DI
PPAR GAMMA

Zhou JY, Zhou SW, Zhang KB, Tang JL,, Guang LX, YingY, XuY, Zhang L, Li DD. Chronic effects of
berberine on blood, liver glucolipid metabolism and liver PPARs expression in diabetic hyperlipidemic @
rats.Biol Pharm Bull 2008 Jun ;31(6):1169-76.
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RIDUZIONE DEI LIVELLI
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MECCANISMO DELLA
BERBERINA SU PCSK9



BERBERINA

TC (mmol/L)
Barberine Control
Kong 2004 -1 142 &3 0 1.35 28 8.1%
Li 2007 -0.81 1.82 51 -006 1.7 50 T.0%
Cao 2007 -0.3 061 30 -0.15 048 30 157%
Ju 2007 -0.54 1.88 45 0.36 314 42 3.4%
Wang 2008 -0.85 1.34 an -0.54 1.51 M 6.6%
Kong 2008 -1.96 1.27 23 -057 078 16 T.6%
Zhang 2008 -0.96 1.386 5 -01 1.21 52 10.8%
Lheng 2008 -1.68 1.03 33 -1.08 062 33 122%
Ye 2010 -0.99 2.07 40 -0.72 1.494 40 4 9%
Zhou 2011 -0.92 1.34 60 -0.5 1.58 60 9.6%
Vvled 2012 -1.2 065 31 -068 062 28 14.4%
Total (95% CI) AG 410 100.0%

Heterogenaily: Taw? = 0.08; Chi® = 19,62, df = 10 (P = 0.03); P = 49%
Tarst for overall effect: £ = 557 (P = D,00001)

Maan Diffarence Maan Differance

mATILLE L] b 5 5L
-1.00 [-1.61, -0.38]
-0.75 [-1.44, -0.06)
-0.15 [-0.43, 0.13]
-0.840 [-2.00, 0.20]
0.41 [-1.13, 0.31]
-1.39 [-2.03, -0.75)
-0.86 [-1.34, -0.28)
-0.58 [-0.99, -0.17]
-0.27 [-1.15, 0.61]
-0.42 [-0.94, 0.10]
-0.52 [-0.84, -0.20]
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-0.61 [-0.83, -0.39]

} 4 i 4
-2 =1 o 1 2
Favours berbering  Favours control

TG (mmol/L)
Berberine Control
Kong 2004 0.6 1.76 B3 D1 1.2 28 6.2%
Li 2007 042 047 51 006 051 50 16.7%
Cao 2007 036 0.78 30 -D.05 064 an  11.6%
Ju 2007 068 0.27 45 002 0.28 42 189%
Wang 2008 -1.17 2.24 30 D42 23 kb 2.4%
Kong 2008 108 0.71 23 026 1.14 16 6.2%
Zhang 2008 0.8 233 58 008 1.58 52 4.8%
Zheng 2008 0,82 1.76 a3 057 1.38 a3 4.8%
Ye 2010 093 0.26 40 D68 1.87 40 6.8%
Thou 2011 -1.358 217 60 D38 217 G0 d 5%
Ve 2012 0.4 037 N 02 032 2B 172%
Total (85% CI) 464 410 100.0%

Heterogeneity: Tau® = 0.04; Chi# = 2897, df = 10 (P = 0.001); I* = 65%
Tast for overall effect: Z = 5.25 (P < 0.00001)

Mean Difference

VY. Random, 293%
-0.50 [-1.13, 0.13]
-0.48 [-0.67, -0.29)
-0.31 [-D.67, 0.05]
-0.70 [-0.81, -0.59)
-0.75 [-1.89, 0.39)]
-0.80 [-1.43, -0.17]
-0.98 [-1.72, -0.24]
-0.25 [-1.01, 0.51]
0,25 [-D.84, 0.34]
-0.96 [-1.74, -0.18]
-0.20 [-0.38, -0.02]

Mean Difference

LT L

-0.50 [-0.68, -0.31]
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The Effects of Berberine on Blood Lipids:
A Systemic Review and Meta-Analysis of
Randomized Controlled Trials

Authors

- 2%

Original Papers

Hui Dong'*, Yan Zhao?, Li Zhao'*, Fuer Lu’
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BERBERINA — QUADRO GLUCIDICO

INIBIZIONE DELL’ALFA-GLUCOSIDASI, RIDURRE IL TRASPORTO DEL GLUCOSIO ATTRAVERSO
L’EPITELIO INTESTINALE.

Pan GY, Huang Z], Wang G]J, Fawcett JP, Liu XD, Zhao XC, Sun JG, XieYY. The antihyperglycaemic
activity of berberine arises from a decrease of glucose absorption.Planta Med. 2003 Jul;69(7):632-6.

MODULA I’ATTIVITA DI AMPK CON UN MECCANISMO METFORMINO SIMILE

Zhou L, Yang Y, Wang X, Liu S, Shang W, Yuan G, Li F, Tang J, Chen M, Chen J. Berberine stimulates
glucose transport through a mechanism distinct from insulin.. Metabolism. 2007 Mar;56(3):405-12.

INCREMENTA I’ESPRESSIONE DI RNA MESSAGGERO DEL RECETTORE DELL’INSULINA Zhang H,
Wei J, Xue R, Wu JD, Zhao W, Wang ZZ, Wang SK, Zhou ZX, Song DQ, Wang YM, Pan HN, Kong W], Jiang
JD. Berberine lowers blood glucose in type 2 diabetes mellitus patients through increasing insulin
receptor expression.Metabolism. 2010 Feb;59(2):285-92

FAVORISCE L’ESPRESSIONE DEI RECETTORI-CANALE GLUT4

Liu L.Z., Cheung S.C., Lan L.L. , Ho S.K., Xu H.X., Chang ]J.C., Tong, P.C. Berberine modulates insulin
signaling transduction in insulin-resistant cells. Mol Cell Endocrinol. 2010 Apr 12;317 (1-2):148-53
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ScienceDirect Metabolism

Clinical and Experimental

Metabolisim Clinical and Experimental 57 (2008) 1029 - 1037
www. metabolismjournal. com

Combination of simvastatin with berberine improves the
lipid-lowering efficacy

- 1 . b, 1 . .
Wei-Jia Kong™', Jin Wei™', Zeng-Yan Zuo®, Yue-Ming Wang?®, Dan-Qing Song®, Xue-Fu You®,
Li-Xun Zhao®, Huai-Ning Pan®, Jian-Dong Jiang™*
*Department of Pharmacelogy, Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beifing 100050, Ching
*Department of Internal Medicine, Nanfing First Hospital, Nanjing 210006, China
Received 15 October 2007; accepted 15 January 2008

Table 2
Lipid-lowering efficacies of the combination therapy using BBR and Wlemic patients
Measurement (reference range) Treatment ( BBR + SIMVA (n = 23}) SIMVA (n = 16) BBR (n = 24)
LDL-c Before 436 £0.97 428 +£1 3.81 £0.56
(<3.1 mmol/L) After 2.97 £ 0.93*** 3.67 £ 0.8*%* 2.9 £ (7%
% Change 31.8+3.6"*F 143 + 4.6 23.8+3.6
TC Before 6.73 £0.98 6.56 £ 0.5 6.17 £ 0.56
(<5.2 mmol/L) After 477 + 0.82%** 5.99 + 0.6%* 4.82 + 0.65%**
% Change 29.1 + 2.4™ 9.1+15 21.8+ 1.6
TG Before 2.72 £0.61 228£09 1.94 £ 1.05
(<1.7 mmol/L) After 1.66 £ 0.35%** 2.02+0.7* 1.51 £ 0.77**
% Change 38.9 + 6.5 11.4+35 22.1+ 10
HDL-c Before 1.46 £ 0.55 1.15+0.5 1.21 £ 0.34
(>1.0 mmol/L) After 1.34 £0.35 1.18+ 0.4 1.14 £ 0.3
% Change kS.Z +6.8 j 2609 58+ 1.7

Hypercholesterolemic patients were treated with BBR 1 g/d, SIMVA 20 mg/d, or their combination orally for 2 months. Before and after treatment, fasting blood
samples were taken for the measurement of serum LDL-¢c, TC, TG, and HDL-c levels. Percentage changes of serum lipids from baselines to end points were
calculated. Values are mean + SEM of all of the patients in each group. For percentage changes in LDL-c, TC, and TG, P <.01 among groups by 1-way ANOVA.
*P <05, ¥*¥P < .01, ¥***P <.001 vs that of before treatment by paired ¢ test.

'P < .05 vs that of BBR alone, *P <.01 vs that of SIMVA alone by the Newman-Keuls test.

®




nee
YoV

BERBERINA

La co-somministrazione della berberina con un inibitore della P-glycoprotein (es. Silimarina estratta
da Silybum marianum) ne aumenta 1’assorbimento aumentandone la biodisponibilita (+4-8%).

molecola e i
di berberina s silimarina
o riestrusa
i berberina
berberina licoproteina P
. glicoprotemna P gicop
\\l membrana
membrana ~ plasmatica
plasmatica
citoplasma o _rn{:rlec:c}!a
citoplasma P di berberina
assorbita
Pirillo A & Catapano AL, Atherosclerosis 2015,243:449-461; Maeng H]J et al, ] Pharm Sci 2002,91:2614-2621; @

Shitan N et al, Biosci Biotechnol Biochem 2007,71:242-245; Pan GY et al, Pharmacol Toxicol 2002,91:193-1917.



Table 2 Effect of adjunctive Berberol therapy after 90 days of

treatment in 22 patients with type 2 diabetes and suboptimal
glycemic control

Parameter t=0 t=90 A% P value

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy Dove HI::"""""H ¢ {%} 8.0+ 0.82 715+ 1.09 -10.6 0.003
TC (mg/dL) 191 + 40 I51£37 | -21 |0.002

LDL-C (mg/dL) 107.6 + 36 87+34 | —192 |0.013
HDL-C (mg/dL) 460+ 107 440+109 | —4.35 |ns
Triglycerides (mg/dL) 170 + 81 95 + 45 —44.1 10.012
FG (mg/dL) 14995+213  122+4402| —184 |ns
This article was published in the following Dove Press journak
o Bl (uU/mL) 27+118 155+79 | —344 |0.04
— Body mass index (kg/m?) ~ 344+65 341199 | -03 |ns

o) SHORT REPORT

Pilot study on the additive effects of berberine
and oral type 2 diabetes agents for patients
with suboptimal glycemic control

Francesco Di Pierro' Background: Suboptimal glycemic control is a common situation in diabetes, regardless .

Micola Villanova? of the wide range of drugs available fo reach glycemic targets. Basic research in diabetes is WElght [kg} I 0 I ‘3 + 236 I 006 + '24‘ I _U? ns
Federica Agostinil endeavoring to identify new actives working as insulin savers, use of which could delay the . )

Rebecca Marzocchi? introduction of injectable nsulin or reduce the insulin dose necded. Commonly available as a Wa'stl ne {cm} | | 6‘9 i |4? I I 62 i | 4+5 —04 ns

Valentina Sove rinil nutracentical, berbering is a potential candidate.

Giulie Marehesini? Methods and results: Because its low oral bivavailability can be overcome by Peglycoprotein HDMA-R 69 i 36 5 | i 36 _26 | 004

inhibitors like herbal polyphenols, we have tested the nutraceutical combination of Berberis

! f " Wi . y . . .
Sclentific D:epal LTE_M' ellejo avistata extract and Silvbum marianm extract (Berberol®) m type 2 diabetes in terms of its
Research, Milang, *Diseases of

Merabelism, 5 Crsola Malpighi additive effect when combined with a conventional eral regimen for patients with suboptimal Nn‘tes: All Vﬂlues are EXPFESSEd as thE mﬂdian i stan dard dE"l’iﬂtiDn at baSEIiI"IE

Hospital, Balogna, ltaly plycemic mn:ml._ﬁ_ﬁur 90 days uf_qrea_:menn the nur.raueurical asgociation had » p-usitiv.e eft’u_ﬂ {t — n} and after 90 da}rs {t — 9{]} of dﬂ.ll}" th'ErElP}’. A% CDFFESPDI'I ds to the difference
on glycemic and lipid parameters, significantly reducing glycosylated hemoglobin, basal insulin,
homeostatic model assessment of msulin resistance, total and low-density lipoprotein cholesterol, {P’EFEEH'E) bEtWEEI'I t= ﬂ E.I'Id t= Ei{}
and triglycerides, A relevant effect was also observed in terms of liver function by measuring . " . R . . s .
aspartate transaminase and alanine transaminase, The product had a good safery profile, with Ah hrevlatmns. BI! h353| II'ISLI|II'"I, FG* f:‘:iStl I'lg glUEDSE, HGMA— R' hG meostatc de EI
distinetive gastrointestinal side effects likely due to its acarbose-like action, assessment Gf iI'ISl..IIiI'I resistance {FG W EIIM_US), LDL_C' IGW—dEI"‘ISit}" |i|::r0p-rctE in
Conclusion: Although further studies should be carried out to confirm our data, Berberol
could be considered a good candidate as an adjunctive treatment eption in diabetes, especially choleste FDI; HDL-C ' high—dEHSit}" IlPG P rotein choleste rﬂl; H bAlc' gI}FCDSFIEtEd
in patients with suboptimal glycemic contral, |'I | b . . e ” " F ; TC | h | |
Kaywords: berberine, sllymarin, glyesylated hermoglobin, diabetea EITIDg obin; Ns, not statistica }l’ Slgl'll Icant, , total cholesterol.

_‘..:PROPILO GLUCIDICO? (IN PAZIENTI N‘ON A TARGET) CHE.;,;, U QUELLO LIPIDICO
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Clinical Nutrition 35 (2016) 10911095

journal hemepage: http://www.elsevier.com/locate/clnu

CLIMICAL
HNUTRITION

Contents lists available at ScienceDiract

Clinical Nutrition

Original article

The role of a fixed Berberis aristata/Silybum marianum combination in @mmk
the treatment of type 1 diabetes mellitus

Giuseppe Derosa “ ™", Angela D'Angelo *, Pamela Maffioli **

A Department of Intemal Medicing and Thenapeutics, Uitlversicy of Pavia, and Fandazione IRCCS Policlinkes 5 Mattea, Pavia, faly
Y Center for the Study of Endecrine-Metabolic Pathophysiology and Clinical Research, University of Pavia, Pavia, taly
© phi School in Experimentel Medicine, University of Pavia, Pevia, fraly
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ARTICLE INFO

SEUMMARY

Article history:
Received 4 January 2015
Accepted 10 August 2015

Keywords:

Herberis arfsrela

Insulin consumption
Slfybum mertanin

Type 1 diabetes mellitus

Aim: To evaluate if the addition of Berberis aristata/Silybum morianum | Berberol™) leads o a reduction of
insulin dose and to an improvement of glycemic control in patients with type 1 diaberes mellitus.
Marerial and methaeds: 85 type 1 diabetic patients were enrolled and randomized ro take placebo or B
aristata/S. marianum 588/105 mg, 1 tablet at lunch and 1 tablet at dinner, for six months. We evaluated if
there was a reduction of insulin dose necessary 1o reach an adequate glycemic control. We also evaluated
at the study start, and after 6 months: body mass index (BMI), glycated hemoglobin, fasting plasma
glucose [FPG), post-prandial glucose (PPG), lipid profile.
Results: We observed a reduction of total insulin consumption in B, aristote/S. marianum, both compared
Lo baseline and to placebo, Regarding insulin administration at meals, we recorded that the group treated
with B aristara/S. marianum used less insulin at meals, and at bedtime, Clycated hemoglebin decreased
with B, aristara/S, marionum compared to baseline, but not compared to placebo, There was a decrease of
FPG, and PPG with B oristatafS. marionum both compared to baseline and to placebo. Regarding lipid
profile, we recorded a decrease of total cholesterol, triglycerides, and LDL-cholesterol and an increase of
HOL-cholesteral with B, aristata/S. marianum, both compared to baseline and to placebo,
Conclusions; The addition of B aristata/S, marianum o insulin therapy in patients with type 1 diabetes
mellitus leads to a reduction of the insulin dose necessary to have an adequate glycemic control,

@ 2015 Elsevier Ltd and European Sociery for Clinical Nutrition and Metabolism. All rights reservied.

Table 3
Total insulin consumption at the baseline.
Placeba Berberol
Unit of insulin —\
Total 2.890 + 182 2.884 + 178
Breakfast 538 + 60 544 + 62
Lunch 564 + 62 558 + 56
Dinner 645 + 75 639 + 72
Bedtime 1080 + 109 1068 + 101
Type of insulin
Rapid-acting insulin analogs 4 44
Lispro 21 23
Aspart 9 11
Glulisine 11 10
Long-acting insulin analogs 35 36
Lispro protamine 19 18
Glargine 10 13
Detemir G \_ > /
Table 4
Total insulin consumption at the end of the study.
Placebo Berberol
Unit of insulin (_\
Total 2876 + 174 2.460 + 152*
Breakfast 528 + 54 469 + 44*
Lunch 561 + 62 408 + 32
Dinner 6549 + 75 543 + 59"
Bedtime 1061 = 109 918 + 91™
Type of insulin
Rapid-acting insulin analogs 39 42
Lispro 21 22
Aspart 2 10
Glulisine 10 10
Long-acting insulin analogs 33 34
Lispro protamine 18 17
Glargine 9 12
Detemir 6 \ /

P < 0,05 vs, baseline; **p < 0.01 vs, baseline; © p < 0.05 placebo; p < 0.01 vs.

placebo.
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Received: & October 2018 Revized: 17 Movember 2018 Accepted: 12 December 2018
DOl 10,1002/ ptr.6282

REVIEW WILEY

(n=26)

l\_)[ o g e meta-analysis of randomized, double-blind, placebo-controlled
clinical trials

Published studies identified . . - . . g
through database search Metabolic effect of berberine-silymarin association: A

=l

l\_,[ Nmmmtheiﬂdwmmﬁa] Federica Fogacci' © | Davide Grassi** ® | Manfredi Rizzo®* ® | Arrigo F.G. Cicero™*
(n=10}
Full text articles assessed
for eligibility
(n=8}

N_) Lack of a control group receiving
placebo fr=

n=3)
Studies included in the
systematic review and FIGURE 1 Flow chart of the number of
meta-analysis studies identified and included into the meta
{n=5) analysis [Colour figure can be viewed at

wilevonlinelibrary.cam)

9 STUDI - 497 SOGGETTI
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Study name_ Statistics for each study Difference in means and 35%Cl
Difference  Standard Lower Upper
in means error  Variance limit  limit 2Z-Value p-Value
Guarino, G (2017) -13,000 2,847 8103 -18579 -7421 -4567 0,000 B il
Derosa, G(2016) -39,100 4121 16980 -47.176 -31024 -9489 0,000 ——
Derosa, G(2015) -27,500 6026 36314 -38311 -15689 -4563 0,000
Guarino, G (2015) -8,000 4162 17,320 -16157 0157 -192 0055
Derosa, G(2013) -38,800 2041 4167 -42801 -347%9 -18008 0,000 »
-25,308 7085 50196 -39194 -1142 -3572 0,000
-50,00 -25,00 0,00 25,00 50,00
TOTAI- CHOLESTEROL Favours Berberine/Silymarin  Favours Placebo
Study name w_ Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance limit limit Z-Value p—Vdue
Guarino, G(2017) 8,000 0,924 0853 6190 9810 8682 0000 | |
Derosa, G(2016) 4700 1,562 2440 1638 7762 3009 0003 =
Derosa, G(2015) 3,000 0875 0766 1285 4715 3428 0001
Derosa, G(2013) 8200 1,182 1397 5883 10517 698 0000 [}
5985 1428 2039 3186 8783 4191 0000 &
-50,00 -2500 0,00 25,00 50,00
H DL'CH OLESTEROL Favours Placebo  Favours Berberine/Silymarin
Study name Statistics for each study Difference in means and 95%Cl
Difference Standard Lower Upper
in means error  Variance limit  limit 2-Value p-Value
Guarino, G(2017) -17,000 2425 5882 21754 -12246 -7.008 0,000 B
Derosa, G(2016) -38,200 4004 16033 -46048 -30352 -9540 0,000 ——
Derosa, G(2015) -24,200 2331 5435 -28769 -19631 -10381 0000
Derosa, G(2013) -37,600 1,685 2839 -40903 -34207 -2314 0,000 B
29118 5380 28948 -3663 -18573 5412 0,000
-50,00 -25,00 0,00 25,00 50,00

Favours Berberine/Silymarin  Favours Placebo
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Study name Statistics for each study Difference in means and 95%CI
Difference  Standard Lower Upper
inmeans error Variance  limit limit 2Z-Value p-Value
Quarino, G(2017) -34,000 2668 7118 -39229 -28771 -12744 0,000 B
Derosa, G(2016) -30,400 7,238 52362 -44583 -16217  -4201 0,000 —a—
Derosa, G(2015) -20,600 7,284 53051 -34876 -6324 -2.828 0,005 ——
Dercsa, G(2013) -22100 50186 251681 -31931 -12280 -4,408 0,000
-27.957 3753 14,088 -35314 -20601 -7.449 0,000
-50,00 -25,00 0,00 25,00 50,00
TRIGI'YCERIDES Favours Berberine/Silymarin  Favours Placebo
Study name Statistics for each study Difference in means and 95%Cl
Difference  Standard Lower Upper
inmeans error Variance  limit limit 2-Value p-Value
Derosa, G(2016) -20,700 6,169 38057 -32791 -8609 -3355 0,001
Derosa, G(2015) -7,500 0995 0990 -9450 -5550 -7,537 0,000 =]
Derosa, G(2013) -2700 1,669 2787 -5972 0572 -18617 0,106
-7,453 2810 7897 -129%61 1945 -2682 0,008 ‘
-50,00 -25,00 0,00 25,00 50,00
FASTING PLASMA GLUCOSE Favours Berberine/Silymarin  Favours Placebo
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Berberine and Dyslipidemia:
Different Applications and Biopharmaceutical Formulations
Without Statin-Like Molecules—A Meta-Analysis

Alexander Bertuccioli! Sara Moricoli! Stefano Amatori.
Marco Bruno Luigi Rocchi” Giorgia Vici.? and Davide Sisti’

'Department of Biomolecular Sciences, School of Biomedical Sciences, University of Urbino Carlo Bo, Urbino, Ita
*Department of Biomolecular Sciences, Service of Biostatistics, University of Urbino Carlo Bo, Urbine, Italy.
“School of Biosciences and Veterinary Medicine, University of Camerino, Camerino, Italy.

ABSTRACT The aim of this study was to analyze the efficacy of berberine taken alone or in other formulations
(with silymarin or other mixtures) on dyslipidemia through a systematic review of the literature and a meta-analysis. A sys-
tematic investigation was conducted on 19 studies that were selected based on inclusion and exclusion eriteria. Both controlled
trials (n=12) and cross-sectional trials (n=7) were included. The following formulations were examined: berberine used alone
(n=5), berberine combined with silymarin (n=8), and other mixture containing berberine (n=06). A meta-analysis was per-
formed using a fixed-effects model and meta-regression. Total cholesterol (TC), low-density lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol, and triglycerides were considered. Moreover, possible associations of each parameter
with age and the dose and duration of the treatment were analyzed. The data obtained showed a significant reduction in TC and
LDL cholesterol for each formulation. A reduction in triglycerides was also observed for both TC and LDL but with a smaller
impact, As regards HDL, a slight increase was observed, but it was not statistically significant, The formulation of berberine in
association with silymarin was found to have the greatest impact on TC, LDL, HDL, and triglycerides. The greater efficacy of
the formulation consisting of berberine associated with silymarin can probably be accounted for by the fact that the latter
increases the bioavailability of berberine. However, it is necessary to carry out further clinical studies to better define the
efficacy of the treatment and which patients show the best response.
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BERBERINA

EFFETTI SULLE LDL IN RELAZIONE AL TIPO DI FORMULAZIONE

ES Q5% CI

Jun =t al. 2002 1,05 -1,85 , -0,32

Kong et al. 2004 -1,23 -1,75 |, -0 59

Kong =t al.2 2003 -1 ,44 2,07 , -0, 280

Lin et al. 2015 -0, 37 -0,85 | -0,09

" ifei et al. 2002 -0, 51 -1,21 , -0, 52

T1=berberina sola -0, 75 0,95 K 057

Drero=sa et al. 2014 -1,35 -1, 75, 0,97

Dero=sa et al.d4 2013 -5, D -5 565 6 533 —_——

Drerosa et al.s 2013 -3, 81 —d a5 -3 14 — -

i Pierro et al. 2012 -0, 55 -1.,19 |, Oo,02

Cri Pierro et al.Z2 2013 -0, 55 1,005 , -0,05

i pierro et 1.2 2015 -1,52 233, -0, 71

Suarino =t al. 2017 -1 ,4E -1,84 -1, 08

SR o u L= 05 Tecl v & S M o < R s - S N A
Z= berberina__=ilimarina -1,5Z -1,59 6 -1, 34 I
_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— I

Craddato =t al 2017 -1,51 -1,5%  -1,03

Cripierro et al.4 2018 -, 50 -84 025

Pirille =t al. 2014 -1,1= -1,82 6 -0 &54

Sola =t al. 2014 -0, 31 -0,7Oo , o0

Spigoni et al. 2017 -1,57 2,35  -075

Wiel et al. 2012 -0, T -1,20 , -0 24

I=miscele -0, &2 -1,01 , -0 53

-7 5 - — -3
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EFFETTI SULLE HDL IN RELAZIONE AL TIPO DI FORMULAZIONE

ES Q5% Il
Jun =t al. 2002 -1,44 2,25, 0,54 -
Kong =t al. 2004 O, oo -0, 4% 0,49
Kong et al.Zz 2003 -0, == 0,79, 0,35
Lin =t al. 2015 -0,Z& -0, 55 | 0,00
ifei et al. 2002 0,15 -0,ZZ , 0,53
1=berberina sola -, 15 -0, 35 , -0,00
Crero=sa et al. 2014 { e r 0,13 , 00,57
Crerosa =t al.d4 2013 (s ] o117  , 1,00 ——
Crerosa et al.s 2013 o,40 0,01 , 0,0
i Pierre et al. 2012 -0, 1 -0, Fa , 0,41
i Pierro et al.2 2013 -0, 11 -o.50 , 0,35
i pierro et =13 2015 -0, 17 0,82, 0,55
Suarino =t al. 2017 1,70 1,31 |, 2,09 —i—
— o i Gl S e e el e el el el Sl
Z= berberina__=silimarina 0,45 0,30 , 0,581 I -
—_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_— )
Craddato et al 2017 -0,33 0,75, 0,10
Cripierro et al.4 2018 0,1= 0,21 , 0,45
Firill> et al. 2014 1,12 o.s3 | 1,50 —.—
Sola et al. 2014 [y | o,0Z | o1
Spigoni et al. 2017 -0, 11 0,85 , 0,54
Vel et al. 2012 1,10 0O.55 , 1,685 —a-.—
I=mizcel= 0,24 o1& | O,52 -~
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EFFETTI SUI TRIGLICERIDI IN RELAZIONE AL TIPO DI FORMULAZIONE

ES 955 Cl
Jun et al. 2002 -2 54 -3,51 , 1,52
Kong et al. 2004 -057 -1,37 , 0,03
Kong et al.2 2002 -0 47 -1,04 0,11
Lin et al. 2015 -0, 50 -0,7e | 022
ifei et al. 2002 -0, 37 -0, 75, 0,00
1=berberina =ola -0, 55 -0, 78 | 0,37
Dero=a et al. 2014 0,52 0,88, 017
Dero=sa et al4 2013 -0,87 -1,25 , -0,44
Dero=sa et als 2013 0,83 -1,25 |, 0,41
i Pierro et al. 2012 -1,14 -1,7& |, -0,51
i Pierro =t al.2 2013 -0,51 -1,01 | -0,01
i pierrc et 1.3 2015 0,01 -0, 70, 0,73
Guarine et al. 2017 -2, 54 =310, =212
- e el TGPt EL S Ve TG TG el e -
Z2= berberina_=ilimarina -0, 34 -1,01 |, -0,53
—_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— L
Daddato et al 2017 0,05 0,37 , 0 48
Dipierro et al.4 2018 0,40 o055, 0,74
Pirille et al. 2014 -1,87F 242  -133
Sola et al. 2014 -0,45 0,24 | -0,05
Spigoni et al. 2017 -0, 7S -1,51 , 0,02
Wiei et al. 2012 -0 54 -1,15 |, -0,11
FI=miscele -0,31 -0.50 , -013
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BERBERINA — SICUREZZA CVD

ESISTONO OLTRE 24 STUDI CHE DIMOSTRANO GLI EFFETTI CARDIOVASCOLARI
POSITIVI ESERCITATI DALLA BERBERINA

= LeeTS, Pan CC, Peng CC, Kou YR, Chen CY Ching LC, Tsai TH, Chen SF, Lyu PC, Shyue SK Anti-atherogenic effect of berberine on LXRalpha-ABCAl-dependent
cholesterol efflux in macrophages. j' Cell Biochem. 2010 Sep 1;111(1): 104-10.

= HuangZ, DongF, Li S, Chu M, Zhou H, Liu Z, Huang W. Berberine-induced inhibition of adipocyte enhancer-binding protein 1 attenuates oxidized low-density
lli:?oprotein accumulation and foam cell formation in phorbol 12-myristate 13-acetate-induced macrophages. Eur J Pharmacol. 2012 Sep 5;690(1-3):164-9. Epub 2012 Jul

= HuY, Ehli EA, Kittelsrud ], Ronan P!-,’ Munger K, Downey T, Bohlen K, Callahan L, Munson V, Jahnke M, Marshall LL, Nelson K, Huizenga P, Hansen R, Soundy T],
Davies GE. Phytomedicine 2012 Jul 15;19(10):861-71. Epub 2012 Jun 26.

= Fatehi-Hassanabad Z, Jafarzadeh M, Tarhini A, et al. The antihypertensive and vasodilator effects of aqueous extract from Berberis vulgaris fruit on hypertensive rats.
Phytother Res 2005;19:222-5

= Peychev L.. Pharmacological investigation on the cardiovascular effects of berberine vulgaris on tested animals. Pharmacia 2005;52:118-21

= Chun YT, Yip TT, Lau KL, et al. A biochemical study on hypotensive effects of berberine in rats. Gen Pharmacol 1979;10:177-82

=  Wong KK. Mechanism of the aortic relaxation induced by low concentrations of berberine. Planta Med 1998;64:756-1

= Ko WH, Yao XQ, Lau CW, et al. Vasorelaxant and antiproliferative effects of berberine. Eur ] Pharmacol 2000;399:187-96

= Kang DG, Sohn EJ, Kwon EK, et al. Effects of berberine on angiotensin-converting enzyme and NO/ cGMP system in vessels. Vascul Pharmacol 2002;39:281-6
= OlmezE, IlThan M. Evaluation of the alpha-adrenoceptor antagonistic action of berberine in isolated organs.Arzneimittelforschung 1992;42:1095-7

= Chiou WE, Yen MH, Chen CF. Mechanism of vasodilatory effect of berberine in rat mesenteric artery. Eur J Pharmacol 1991;204:35-40

= PanLR, Tang Q, Fu Q, et al. Roles of nitric oxide in protective effect of berberine in ethanol-induced gastric ulcer mice. Acta Pharmacol Sin 2005;26:1334-8

= Ko WH, Yao XO, Lau CW, et al. Vasorelaxant and antiproliferative effects of berberine. Eur J Pharmacol 2000;399:187-96
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BERBERINA — SICUREZZA CVD

ESISTONO OLTRE 24 STUDI CHE DIMOSTRANO GLI EFFETTI CARDIOVASCOLARI POSITIVI
ESERCITATI DALLA BERBERINA

Lian? KW, Yin SC, Ting CT, et al. Berberine inhibits 5;!;))latelet-derived growth factor-induced growth and migration partly through an AMPK—dependent pathway in
vascular smooth muscle cells. Eur ] Pharmacol 2008;590:343-54

Liang KW, Ting CT, Yin SC, et al. Berberine suppresses MEK/ERKdependent Egr-1 signalling pathway and inhibits vascular smooth muscle regrowth after in vitro
mechanicai injury. Biochem Pharmacol 2006;71:806-117

Cho BJ, Im EK, Kwon JH, et al. Berberine inhibits the production of lysophosphatidylcholine-induced reactive oxygen species and the ERK1,2 pathway in smooth muscle
cells. Mol Cells 2005;20:429-34

Hong Y, Hui SS, Chan BT, et al. Effect of berberine on catecholamine levels in rats with experimental cardiac hypertrophy. Life Sci 2003;72:2499-507

Hong Y, Hui SC, Chan TY, et al. Effect of berberine on regression of pressure overload induced cardiac hypertrophy in rats. Am J Chin Med 2002;30:589-99

Huang WM, Yan H, Jin JM, et al. Beneficial effects of berberine on hemodynamics during acute ischemic left ventricular failure in dogs. Chin Med J 1992;105:1014-19
Wang YX, Zheng YM, Zhou XB. Inhibitory effects of berberine on ATP-sensitive K+ channels in cardiac myocytes. Eur ] Pharmacol 1996;316:307-15.

AMalrir(L‘il)\ng% ]é[d Maciel BC, Secches AL, Gallo Junior L. Cardiovascular effects of berberine in patients with severe congestive heart failure. Clin Cardiol. 1988
pY; :253-60.

1 E%IZL?Z})HIIf :;Z%ng XJ, Li YY. Efficacy and safety of berberine for congestive heart failure secondary to ischemic or idiopathic dilated cardiomyopathy. Am J Cardiol. 2003 Jul
’ - L]

Zeng X, Zeng X. Relationship between the clinical effects of berberine on severe congestive heart failure and its concentration in plasma studied by HPLC. Biomed
Chromatogr. 1999 Nov;13(7):442-4.

Meng S, Wang LS, Huang ZQ, Zhou 8 Sun YG, Cao JT, Li YG, Wang CQ. Berberine ameliorates inflammation in patients with acute coronary syndrome following
percutaneous coronary intervention. lin Exp Pharmacol Physiol. 2012 May;39(5):404-5. doi: 10.1111/;j.1440-1681.2012.05695.x.

Fan FL, Dart AM. Anti-inﬂammator¥ treatment in patients after percutaneous coronary intervention: another potential use for berberine? Clin Exp Pharmacol Physiol.
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Efficacy of Nutraceutical Combination of Monacolin K, Berberine, and Silymarin
on Lipid Profile and PCSK9 Plasma Level in a Cohort

Elena Formisano,"™ Andrea Pasta,>* Anna L. Cremonini.> Elda Favari,> Annalisa Ronca,

of Hypercholesterolemic Patients

3

Federico Carbone!? Tommaso Semino? Francesco Di Pierro,* Samir G. Sukkar,! and Livia Pisciotta'?

!IRCCS Ospedale Policlinico San Martino, Genoa, Italy.

’Department of Internal Medicine, University of Genoa, Genoa, Italy.
JDepartment of Food and Drug, University of Parma, Parma, Italy.

“Scientific Department, Velleja Research, Milan, Italy.

ABSTRACT The guidelines for the treatment of dyslipidemias include the use of nutraceuticals (NUTs) in association with
lifestyle modifications to achieve therapeutic goals. In NUT pill, different substances may be associated; in this study we
investigated a combined NUT containing monacolin K (MonK)+KA (1:1), berberine (BBR), and silymarin. The aim of the
study was to evaluate low-density lipoprotein cholesterol (LDL-C) reduction in 53 patients suffering from polygenic hy-
percholesterolemia, characterized by a low/intermediate cardiovascular risk calculated with SCORE algorithm. The effects on
lipid profile of 2-month treatment with NUT containing MonK+KA (1:1), BBR, and sylimarin, were compared with Ator-
vastatin (ATO) 10 mg administrated in a matched control group. Serum proprotein convertase subtilisin/kexin type 9 (PCSK9)
levels and the cholesterol loading capacity (CLC) were determined at baseline and at the end of the study in NUT-treated
group; variations were assessed. NUT was effective as lipid-lowering agent with a wide interindividual response variability
(mean LDL-C from 170.8+19.9 to 123.8 +£20.0 with a change of —47.0+21.5mg/dL; P<.001) and the effect was similar to
that induced by ATO. The use of NUT significantly modified PCSK9 levels (P<.01) and CLC (P<.001), ultimately
suppressing the serum-mediated foam cell generation directly measured on human macrophages. NUT reduces LDL-C levels
with an effect similar to what is induced by 10mg of ATO and ex vivo improves the functional profile of lipoproteins with
antiatherogenic action.
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FIG. 2. Baseline and follow-up after treatment of lipid parameters, PCSK9, and CLC in ATO Group and NUT Group. (A) Baseline and follow-
up TC in ATO and NUT groups. (B) Baseline and follow-up HDL-C in ATO and NUT groups. (C) Baseline and follow-up LDL-C in ATO and ow- |
NUT groups. (D) Baseline and follow-up TG in ATO and NUT groups. (E) Baseline and follow-up PCSK9 in NUT group. (F) Baseline and and

follow-up CLC NUT group. Data are expressed as mean + standard deviation. CLC, cholesterol loading capacity; HDL-C, high-density lipoprotein and
cholesterol; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9; TC, total cholesterol; TG, tri- ;.

glycerides; W, weeks.
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Da un punto di vista funzionale, le fibre si classificano come:

a) fibre lineari, insolubili in acqua
poco fermentescibili, effetto lassativo modesto di tipo meccanico (es.: crusca);

b) fibre lineari, solubili in acqua e non viscose
fermentescibili e prebiotiche, prive di effetto lassativo (es.: inulina);

c) fibre lineari, solubili in acqua, viscose e fermentescibili
poco prebiotiche, aumentano la viscosita del chimo rallentando l'assorbimento dei
nutrienti, non hanno effetto lassativo (es.: GGD, Beta-glucani da avena);

|' d) fibre lineari, solubili in acqua, rigonfianti, viscose, non fermentescibili

| a livello gastrico gonfiano e promuovono sazieta di tipo meccanico; non prebiotiche,

| aumentano la viscosita del chimo rallentando l'assorbimento dei nutrienti, possono avere
| effetto lassativo (psillio, glucomannano).
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European Journal of Clinical Nutrifion (2001) 55, 235-243

www.nature.com/gjcn

Effects of ispaghula husk and guar gum on postprandial glucose

and insulin concentrations in healthy subjects

M Sierra'*, JJ Garcia', N Ferndndez', MJ Diez', AP Calle!, AM Sahagim' and the Farmafibra Group®

'Department of Pharmacology, Toxicology and Nursing, University of Leon, Leon, Spain
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Mean serum insulin concentrations in 10 healthy subjects after a 50 g oral glucose load with or without fiber.
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Results: A significant decrease in mean serum insulin concentrations was observed from 30 to 90 min in the
presence of both fibers. The area under the insulin curve was significantly reduced by 36.1% for ispaghula husk

ispaghula husk and 2.6% for guar gum (no significant difference).
Conclusions: According to the results obtained in this study, the administration of ispaghula husk may be
beneficial due to its ability to reduce glucose postprandial concentration and especially insulin requirements.

insulinemic postprandial responses.

L'area sotto la
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e ridotta del
36,1% per
I’ispaghula husk

e del 39,4% per la
gomma guar.
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10

and 39.4% for guar gum. The arca under the glucose curve was reduced by 11.1% (significant difference) for

Individualization of the treatment would be advisable due to large individual variations observed in glycemic and
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Figure 1 Mean serum glucose concentrations in 10 healthy subjects after a 50 g oral glucose load with or without fiber.
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Br J Nutr. 2011 Nov;106(9):1349-52.
Viscosity rather than quantity of dietary fibre predicts cholesterol-lowering effect in healthy individuals.

J Clin Lipidol. 2008 Apr;2(2):S4-S10.
Dietary agents that target gastrointestinal and hepatic handling of bile acids and cholesterol.
Jones PJ.
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Pinus maritimus (Bark)

I fitosteroli sono composti lipofili della famiglia dei triterpeni, ampiamente distribuiti nel regno
vegetale, le cui proprieta ipocolesterolemizzanti sono note fin dagli anni 50 (1). Ess1 hanno una
struttura analoga a quella del colesterolo costituita da un anello tetraciclico ¢ da una lunga
catena laterale flessibile in corrispondenza dell’atomo di carbonio C-17. Dal colesterolo
differiscono per la presenza di gruppi metilici o etilici nella catena laterale in corrispondenza
del carbonio C-24 (Figura 1). Nei1 vegetali sono presenti anche steroli saturi, denominati stanoli,
che sono caratterizzati dall’assenza del doppio legame 1n posizione A-5 sull’anello sterolico e
sono meno abbondanti in natura dei corrispondent: msaturi (Figura 1) (2.3). Nella dizione
comune il termine fitosteroli viene solitamente utilizzato per indicare complessivamente steroli
e stanoli.

I fitosteroli non possono essere sintetizzati per via endogena nell’'uomo e derivano quindi
esclusivamente dalla dieta. Sebbene siano stati identificati piu di 250 fitosteroli diversi, 1 piu
comuni sono 1l sitosterolo, il campesterolo e lo stigmasterolo, che rappresentano in media
rispettivamente 1l 65, 30 e 3% dell’apporto dietetico (4).
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beta-sitosterolo (50-65%) dgg\»
campesterolo (30-33%)

stigmasterolo (3-4%) W W W

fitostanolo + campestanolo

am
e HO HO
Brassicasterol Campestanol Sitostanol

Quanto funzionano i
fitosteroli? €
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Asia Pac J Clin Nutr 2009:18 (2): 179-186 179

Original Article

The effects of phytosterols/stanols on blood lipid profiles:
a systematic review with meta-analysis

Ting Wu Pth, Jia Fu MDI, Yuexin Yang MDZ, Lishi Zhang MDI, Junhua Han phD’

The objective of this work is to conduct a systematic review that investigates the efficacy of phytosterols/stanols
m lowering lipid concentration in individuals with non-familial hvpercholesterolemia. Randomized controlled
mtervention trials were identified through selected international journal databases and reference lists of relevant
publications. Two researchers extracted data from each 1dentified trial and only trials of sufficient quality were
mcluded in the review. Main outcomes of interest were differences between treatment and control groups in
terms of low density lipoprotein cholesterol, total cholesterol, high density lipoprotein cholesterol and triacyl-
glycerol. Of the studies reviewed, 20 out of 76 studies were of sufficient quality. The results of the systematic
review indicated that phytosterols/stanols could significantly decrease low density lipoprotein cholesterol, total
cholesterol and triacylglycerol in treatment groups compared with control groups and that the mean difterences
were [-0.35 mmol/L, 95%CI(-0.47, -0.22), p<0.00001], [-0.36 mmol/L, 95%CI(-0.46, -0.26). p=0.00001] and [-
0.1 mmol/L, 95%CI(-0.16, -0.03), p=0.004] respectively. Foods enriched with 2.0 g of phytosterols/stanols per
day had a significant cholesterol lowering effect.

Obiettivo di questo lavoro e stato
quello di condurre una

revisione sistematica che indaghi
I'efficacia di fitosteroli / stanoli nel
ridurre la concentrazione dei lipidi in
soggetti con ipercolesterolemia non
familiare.

| risultati della revisione hanno indicato
che i fitosteroli / stanoli vegetali
potrebbero ridurre in modo significativo
LDL, colesterolo totale e trigliceridi nei
gruppi trattati rispetto ai gruppi di

F
conftrollo. @
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PS/PSE-TC Control-TC Mean Difference Mean Difference PS/PSE-LDL-c Control-LDL-c Mean Difference Mean Difference
_Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random. 95% Cl| Year V. Random, 95% Cl Study or Subgroup Mean SD_ Total Mean SD_Total Weight IV. Random, 95% Cl Year IV. Random. 95% CI
1.2.1 Normal 1.3.1 Normal
c3 43 1.1 12 48 09 12 1.3% -0.50 [-1.30, 0.30] 1997 * P44 2.68 074 30 292 0.87 30 4.3% -0.24 [-0.65, 0.17] 2002 I
P44 4.62 0.78 30 4583 08 30 3.8% -0.21[-0.61, 0.19] 2002 — P69 2.24 0.66 28 2.5 0.62 29 5.1% -0.26 [-0.59, 0.07] 2003 -/
P63 4.09 0.62 28 432 072 29 4.4% -0.23 [-0.58, 0.12] 2003 . P29 2.8 098 32 284 098 28 5% -0.04 [-0.54, 0.46] 2003 — 1T
P29 4.64 1.07 32 463 107 28 25% 0.01 [-0.53, 0.55] 2003 ES5 279 086 23 294 064 28 41% -0.15 [-0.57., 0.27] 2005 1
E5 4.7 0.93 23  4.85 0.64 28 3.2% -0.15 [-0.60, 0.30] 2005 L Subtotal (95% CI) 113 116 17.0% -0.19 [-0.40, 0.01] <
Subtotal (95% Cl) 125 127 152%  -0.19[-0.39,0.01] - Heterogeneity: Tau? = 0.00; Chi = 0.61, df = 3 (P = 0.89); I = 0%
Heterogeneity: Tau? = 0.00; Chi? = 1.18, df =4 (P = 0.88); 1= 0% Test for overall effect: Z = 1.89 (P = 0.06)
Test for overall effect: Z = 1.86 (P = 0.06)
1.3.2 Borderline
1.2.2 Borderline P58 3.59 0.08 48 4.08 0.1 48 7.7%  -0.49[-0.53,-0.45] 1995 -
P58 556 0.1 48 6.16 0.1 48 9.6% -0.60 [-0.64, -0.56] 1995 - P63 345 076 20 3.82 0.59 17 4.0% -0.37 [-0.81, 0.07] 1999 - I
P&3 515 0.78 20 5.57 0.49 17 3.6%  -0.42[-0.83,-0.01] 1999 — | pag 3.81 058 35 419 0.56 83  6.2%  -0.38[-0.61,-0.15] 2001 T
P49 588 07 35 629 065 83 56%  -0.41[-0.68 -0.14] 2001 - P39 3.5 07 7o 39 07 17 37% -0.40 [-0.87, 0.07] 2002 T
P39 535 07 17 575 08 17 27% -0.40[-0.91,0.11] 2002 T P27 3.25 0.65 36 359 0.62 36 5.5%  -0.34[-0.63.-0.05] 2004 T
p27 504 07 36 538 075 36 46%  -0.34[-0.68,-0.00] 2004 _— P76 3.00 094 39 35 091 37 4.2% -0.41 [-0.83. 0.01] 2006 I
P76 529 112 39 566 0.91 37 309 -0.37 [-0.83, 0.09] 2006 ———————— P13 3.91 0.15 36 419 0.13 33 7.6%  -0.28[-0.35,-0.21] 2006 -
P13 593 0.15 36 627 013 33  94%  -0.34[-0.41,-0.27] 2006 —_ P5 3.61 083 36 3.77 0.91 36 4.3% -0.16 [-0.56, 0.24] 2006 1
P5 541 0.88 36 567 1.17 36 3.0%  -0.26[-0.74,0.22] 2006 — [ i 1 01 33 348 01 34 7.7%  -0.38[-0.43,-0.33] 2006 2
P8 514 01 33 56 0.11 34 95%  -0.46[-0.51,-0.41] 2006 - Subtotal (95% CI) 300 341 51.14%  -0.37 [-0.46, -0.29] ¢
Subtotal (05% CI) 300 341 51.2% -0.43 [-0.54, -0.33] ‘ Heterogeneity: Tau? = 0.01; Chi* = 36.33, df = 8 (P < 0.0001); I? = 78%
Heterogeneity: Tau® = 0.01; Chi2 = 51.74, df = 8 (P < 0.00001); I> = 85% Test for overall effect: Z = 8.35 (P < 0.00001)
Test for overall effect: Z =7.76 (P < 0.00001)
1.3.3 Hyper
1.2.3 Hyper P54 3.37 094 16 4.56 1.35 16 1.9%  -1.19[2.00,-0.38] 1999 ¥
P54 542 092 16 641 145 16  1.2% -0.68 [-1.52, 0.16] 1999 +—————T— P35 415 074 31 4.63 047 31 53%  -0.48[0.79,-0.17] 2002 |
P35 6.26 072 31 667 072 31 4.3% -041[-0.77,-0.05] 2002 — E4 4.86 T4 st 06 15 2.8%  -0.25[-0.86, 0.36] 2006 -
P11 485 01 13 525 01 13 92%  -0.40[-0.48,-0.32] 2006 — P4 406 011 32 442 042 35 7.7%  -0.06[-0.12,-0.00] 2006 7
P4 6.11 013 32 627 013 35 9.4%  -0.16[-0.22,-0.10] 2006 - E’:; 321-:; ODE;; ;3 g'gg 006; ég ;‘733’ ’D(;BSQ[EOC')Q;T’ ’g'ggi 5882 R
o _ 3 + 1 X . B R T% -0. -0.27, 0.
= e 4SS 55 21 osstoshom e < - -
Subtotal (95% CI) 188 102 33.6% -0.34 [-0.50, -0.18] .‘. Heterogeneity: Tau® = 0.25; Chi* = 287.23, df = 5 (P < 0.00001); I* = 98%
Heterogeneity: Tau? = 0.02; Chi? = 27.08, df = 5 (P < 0.0001); I? = 82% Testfor overall effect: Z = 2.04 (P = 0.04)
Test for overall effect: 2 = 4.19 (P < 0.0001) Total (95% CI) 601 648 100.0%  -0.35 [-0.47, -0.22] <
Total (95% Cl) 613 660 100.0%  -0.36 [-0.46, -0.26] d o T el ontaot 2o g;f;fgzégﬁbﬁi; T 18 T ea00ohs aov 41 05 0 05 1
Heterogeneity: Tau? = 0.03; Chi2 = 157.91, df = 19 (P < 0.00001); I = 88% y ' ! T ) = ) PS/PSE Control
Test for overall effect: Z = 7.19 (P < 0.00001) 05-025 0 025 05
PS/PSE Control
Fig.2. Effects of phytosterols/stanols on total cholesterol concentration of study subjects. Fig.3. Effects of phytosterols/stanols on LDL cholesterol concentrations of study subjects.
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1273 soggetti vs placebo
Trattamento > 3 seftimane
Dose: 1.5-2.0 g/die
TC: 5-10%

LDL: 6-15%

HDL: no effetto
1G: 3-6%
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ORIGINAL ARTICLE

Role of a proprietary mixture of water-soluble, viscous fibers
and Phﬁ'tosterols in managing overweight/obese subjects po-

orly fo
Pre]iminary results

Francesco Di Pierrd’, Giuliana Rapaci&ﬁz, Alexander Bertucciolt’

! Velleja Research, Milan, Ttaly, E-mail: f.dipierro@vellejaresearch.com; *A.1.O.R., Piacenza, Italy; *Department of Biomolecu-

lar Sciences, University of Urbino “Carlo Bo”, Urbino, Italy.

owing a rescribed diet and Physical exercise regimen.

Summary: Objective: We evaluated the use of a mixture of water-soluble, viscous fibers and phytosterols/
phytostanols (Fibermet®) in controlling body weight, body mass index, waistline, hip size, basal glycemia,
post-prandial glycemia, cholesterol and triglycerides in
Methods: Enrolled participants (N=50) were divided into a
treatment and a control group. The treatment group (N=28) consisted of subjects poorly adherent to follow
a low-calorie diet and prescribed physica] exercise. The control group (N=22) consisted of subjects closel}f

adherent to prescribed lifestyle changes. Anthropometric measurements and blood analysis were performed
at enrolment and at the end of the study (T=28 days). Resu/#s: All 50 enrolled subjects completed the study.
Subjects treated with Fibermet® significantly reduced their body weight and body mass index. Blood analysis
revealed significant reductions of about 9% in post-prandial glycemia, total and LDL cholesterol, and tri-
g]ycericles. Body weight and body mass index were also reduced in the control group {]ifesty]e intervention).
No other parameters were modified by the intervention. Conclusions: Our results show that in subjects poorly
adherent to hypocaloric diet and lifestyle changes, a mixture of water-soluble, viscous fibers together with
phy’mstero]s and phytc-stanols could help reduce overweight/ obesity, post—prandial h}fperg]ycemia and raised
cholesterol and triglycerides.

Key words: psyllium, glucomannan, depolymerized guar gum, phytostanols

Table 1. Characteristics of participants (N=50) at enrolment

Treatment Fibermet® (N=28)  Life style intervention (N=22) p Value
Males/females 16/12 14/8 1.s.
Age (years) 49.5+¢11.3 51.6+9.4 I.S.

Values for age are expressed as the median + standard deviation.

n.5., not significant.
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Table 2. Outcomes in subjects (N=28) treated for 28 days with Fibermet®

Parameter T=0 T=28 A% p Value
BW (kg) 97.9+9.5 94.7+7.2 -3.30% <0.05
BMI {kg.-”nf] 33.5+3.2 31.7+3.6 -5.40% <0.05
WL (cm) 112.8+7.3 109.4+6.9 -3.00% n.s.
HS (cm) 111.9+4.7 109.7+6.2 -2.00% n.s.
_ BGlmgdl) _ _ _ n2Sa0s_ _ _ _ Awes7 2 _ _ _ _ ms _ _ _ _ _
/ PPG {mgfdl.) 129.2+10.8 118.3+6.9 -8.44% <0.05 \I
: TC (mg/dL) 218.6+10.3 198.8+7.4 -9.06% <0.05 |
\ _ LDLC (mg/dL) 135.9+7.5 121.9:8.3 -9.40% <0.05 _ _’l
HDL-C (mg/dL) 46.2+4.0 48.9+5.2 +5.80% n.s.
| TG (mgdL) 173.6£18.9 158.2+15.6 ~8.88% <0.05 - ';
= TAST(UM) T T T 370s62  352:51  58%  nas.
ALT (U/T) 43.5+5.8 41.116.2 -5.50% n.s.

Values are expressed as the median + standard deviation.
ALT alanine amimmmgféwm; AST, aspartate ti'?f!f?!fxf!’ﬁﬂ.bﬁ'#’fi.iﬁ.‘ BG, basal g{wc.’mfa; BMI, body mass index; BW, body meigﬁr; HS, flip

size; LDIL-C, low dﬁmiry !r;ﬂapr'afﬁz'ﬁ cholesterol: n.s., not H;gf@"z‘caﬁf; PPG, Pa;f—pmndﬁrzﬁ g.e}'mmz'm' TC, total cholesterol: TG, .z‘n;g;jir.:’rira'ﬁs;
WL, waistline. @
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Table 3. Outcomes in subjects (N=22) with lifestyle intervention
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Parameter T=0 T=28 A% p Value
BW {kg} 98.5£10.3 93.6+8.8 -5.00% <0.01
BMI (kg/m?) 34.1+4.2 31.2+4.6 -8.50% <0.01
WL (cm) 114.2+8.0 109.2+6.1 -4.40% <0.05
HS (cm) 113.8+5.8 111.1+4.9 -2.70% n.s
BG (mg/dL) 114.0+10.5 108.2+9.0 -5.10% n.s
! PPG (mg/dL) 131.1:8.5 130.8:8.3 -0.30% n.s
I TC (mg/dL) 220.2+£10.9 218.8+8.1 -0.60% I.5. I
I\_LELE {ngi]_.}_ _ _IE’.SiS,ﬁl_ _ 1i3,9_i?.i _ _ i.[}feﬁ_ _ is._ _ .’l
HDL-C (mg/dL) 48.2+4.8 47.5+4.5 -1.50% I.S.
| TG (mg/dL) 169.815.1 172.4+10.9 +1.50% n.s. _';
AST (U/T) 39.2+6.1 37.1+6.2 -4.40% n.s.
ALT (U/T) 41.5:5.0 39.8+7.1 -4.10% n.s.

Falues are fxprﬁ'mm’ as the median + standard deviation.
ALT alanine ammamm{ﬁmm AST, aspartate :zrm’rmrmnhy%ﬁm; BG, basal g{vmmm; BMI, body mass index; BW, body wsfgﬁr; HS, xﬁip

stze; LDL-C, low d.:?miry :"F;WP?‘G:.‘:.’I'?F cholesterol: n.s., not sr;gﬁg}‘imﬁf; PPG, Pasf—prrmdiﬁ! g.t}'f.fmz'.rz: TC, total cholesterol: TG, .rr:;g:}!r.frm'ﬂ; @
WL, waisthne.
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In 28 giorni (2 dosi/die)

- 3.2 kg (3.3%)
- 5% BMI

- 8% PPG
-9% CT

- 9% LDL

-9% TG

+ 6% HDL ()
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NUTRITION FOUNDATION
OF ITALY

NUTRACEUTICI, INTEGRATORI E ALIMENTI FUNZIONALI
NEL CONTROLLO DELLA COLESTEROLEMIA

POSITION PAPER INTERSOCIETARIO

Andrea Poli?, Carlo M. Barbagallo®, Arrigo F.G. Cicero®, Alberto Corsini¢, Enzo Manzato®,

Bruno Trimarcof, Franco Bernini9, Francesco Visioli", Alfio Bianchi, Giuseppe Canzone),

Claudio Crescini®, Saula de Kreutzenberg', Nicola Ferrara™, Marco Gambacciani”,

Andrea Ghiselli°, Carla Lubranor, Giuseppe Marelli9, Walter Marrocco,

Vincenzo Montemurros, Damiano Parretti!, Roberto Pedretti¥, Francesco Perticone, :
Roberto Stella* e Franca Marangoni@. @
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Tabella 2

DGC

NYfi

NEITDRITION FOUNDATION

Effetto sulla colesterolemia LDL di alcuni dei principi esaminati nei capitoli precedenti (dato
medio rilevato o ricalcolato dalle meta-analisi citate).

Principio Attivo

Steroli e stanoli vegetali
Riso rosso fermentato
Beta-glucano
Policosanoli

Berberina

Proteine della soia

Dose

1,5-3,0 g/die

3-10 mg/die
(titolato in Monacolina K)

3,4 g/die
10-80 mg/die
500-1500 mg/die

25-50 g/die

Effetto sulla colesterolemia LDL

-9,1-18,2 mg/dL2

334 mg/dL (273306 gy |

-7,3 mg/dL (-5,4-8,8 mg/dL)*

0,0 mg/dL (-13,8 -13,8 mg/dL)®°

1250 mg/dL (20,7292 mg/dL)s |

-4,8 mg/dL (-2,3-7,3 mg/dL)%?

OF ITALY
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NUTRITION FOUNDATION
OF ITALY

I Berberina

Fibra e
Beta-glucano

Fitosteroli/
Ezetimibe

| | | ||
| Riso rosso
fermentato
| (Monacolina K

Statine

Figura 3
Possibili combinazioni di principi ad azione ipocolesterolemizzante.
Frecce verdi: combinazioni razionali. Frecce rosse: combinazioni non raccomandate
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E importante considerare con molta cautela, e ridiscutere con il proprio medi-
co di fiducia, | consigli terapeutici provenienti da fonti informative non medi-
che. Solo il medico & infatti in grado di valutare adeguatamente l'indicazione
all'uso, la scelta del principio pit appropriato (o della pit appropriata com-
binazione di principi) nonché di valutare, con la possibile collaborazione del
farmacista, il rischio di potenziali effetti collaterali o di eventuali interazioni
farmacologiche, che possono esporre il paziente a rischi talora rilevanti.

La qualita degli integratori reperibili sul mercato & molto eterogenea. Nell'ar-
ticolo prima ncordato, del 2010, I'analisi di 12 campioni di riso rosso fermen-
tato acquistati sul web ha permesso di identificare una quantita di principio
attivo (monacolina K e Ka) compresa in un range estremamente ampio ri-
spetto al dichiarato (da un +4% ad un -99%)%"

MNel corso della stessa analisi & stata anche rilevata, in alcuni campioni, una
significativa presenza di citrinina, un alcaloide nefrotossico. | prodotti a base
di berberina sono invece talvolta contaminati o miscelati con vegetali dif-
ferenti, di minore costo, privi di effetti sul metabolismo lipidico. | preparati
commerciali disponibili sono inoltre, molto spesso, miscele di diversi com-
posti, a dosi delle singole sostanze attive non sempre sufficienti per ottenere
I'effetto terapeutico desiderato. E importante che il medico abbia ben pre-
senti queste potenziali criticita, e orienti ove possibile la scelta del paziente

verso i preparati pit affidabili per i quali sia disponibile la formulazione esat-
ta e venga garantita la qualita.

Criteri generali di impiego dei nutracevtici
per il controllo della colesterolemia

Gli effetti ipotizzati o anche osservati con la somministrazione del vegetale
da cui e stato estratto il principio attivo non possono essere automatica-
mente trasferiti ai nutraceutici che li contengono. La loro biodisponibilita,
tollerabilita ed efficacia non sono infatti necessariamente sovrapponibili.
Per acquisire questi dati sono necessari studi randomizzati, in doppio cieco
verso placebo o verso un altro trattamento attivo. Tale premessa deve essere
rispettata anche nel caso di combinazioni di pil principi attivi nello stesso
integratore.

Lorigine “naturale” dei principi ricordati non é in alcun modo garanzia di
una loro “non pericolosita”. Secondo dati recenti, i preparati botanici non
controllati (e specie quelli acquistati via web), sono per esempio tra i princi-
pali responsabili dei quadri di epatotossicita osservati nel mondo occiden-
tale®”. | rischi connessi all'uso dei vari principi attivi di origine vegetale, le
loro possibili interazioni farmacologiche, la potenziale presenza di conta-
minanti, le oscillazioni del contenuto dei principi attivi nei vari lotti, devono
essere quindi conosciuti e considerati con attenzione, con il supporto del

medico curante.



CRITERI PRESCRITTIVI

Criteri generali di impiego dei nutraceutici
per il controllo della colesterolemia

nee
UL

Tutti i principi esaminati hanno un’azione reversibile sulla colesterolemia,
che si estingue da poche ore a pochissimi giorni dopo la sospensione della
loro assunzione. Limpiego di questi prodotti deve quindi essere continuato
nel tempo, e deve tenere conto dell'evoluzione del rischio cardiovascolare
del paziente trattato. Qualora il rischio aumenti, e comporti per esempio una
variazione del target per il colesterolo LDL, il medico dovra valutare se la
nuova situazione sia compatibile con I'attivita del/degli integratori impiegati,
e decidere se sia invece necessario passare ad un trattamento di altra natu-
ra. Un uso irregolare o episodico o limitato nel tempo di questi principi, nei
casi in cui il medico ravveda l'opportunita di tenere sotto controllo i livelli di
colesterolo, non comporta significativi effetti protettivi (e potrebbe causare
oscillazioni della colesterolemia potenzialmente pericolose), e risulta percio
in una dispersione di risorse®,

@
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