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A novel phospholipid delivery system of
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Abstract. — OBJECTIVE: Curcumin is known
to interrupt pro-inflammatory signalling and in-
creases anti-oxidant protection, thus inhibiting
the expression of inflammatory cytokines and
the expression and function of inducible inflam-
matory enzymes. Together, these effects con-
tribute to limit the onset and the progression of
sarcopenia, due to the major role played by in-
flammation in the pathophysiology of this dis-
ease. This registry study evaluates the effects of
Meriva® supplementation in otherwise healthy
elderly subjects.

PATIENTS AND METHODS: This was a reg-
istry, supplement study, conducted in healthy
subjects > 65 years with apparent loss of
strength and tiredness who freely decided to
start one of the following interventions: (1) stan-
dard management (exercise, balanced diet in-
cluding proteins) (n = 33); (2) standard manage-
ment + Meriva® one tablet/day (n = 31); (3) stan-
dard management + Meriva® one tablet/day +
other supplementation (n = 22). A number of
functional and biochemical parameters were
evaluated at baseline and after three months
(hand grip, weight lifting, time/distance before
feeling tired after cycling, walking and climbing
stairs; general fithness, proteinuria, oxidative
stress, Karnofsky scale; left ventricular ejection
fraction).

RESULTS: Significant improvements in all pa-
rameters, with respect to baseline values, were
observed in the two supplementation groups (p
< 0.05 for all comparisons). On the other hand,
no improvement was observed in the standard
management-only group. At three months, inter-
group comparison revealed a statistical advan-
tage in all parameters for both supplementation
groups compared with the standard manage-
ment-only group (p < 0.05 for all comparisons).

CONCLUSIONS: Our registry study shows
that the addition of Meriva® — either or not com-
bined with other nutritional supplements — to
standardized diet and exercise plan contributes

to improve strenght and physical performance
in elderly subjects, potentially preventing the
onset of sarcopenia.
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Introduction

Sarcopenia is a decrease in muscle mass often
related with age or pathological conditions!?.
Due to increasing age of population, the preva-
lence of sarcopenia is increasing in Western
countries. Moreover, sarcopenia can progress in
its severity and impair the ability to perform
daily acrivities, with a marked impact on quali-
ty of life!2. Eventually, sarcopenia may lead to
an increased risk of disability, falls and hospital-
ization®.

Besides life style-related factors, as diet and
physical activity, other mechanisms underlying
the development of sarcopenia are not complete-
ly understood. However, they are thought to be
multi-factorial, with chronic inflammation status
playing a crucial role®.

Nutritional interventions may provide an im-
portant contribution to prevent the development
of sarcopenia'. Among different nutritional inter-
ventions, curcumin is known to exert a pleiotrop-
ic effect. Curcumin interrupts pro-inflammatory
signalling and increases anti-oxidant protection
by acting at distinct time-domain targets: (1)
short time-domain targets such as pro-inflamma-
tory enzymes (mPGES-1, 5-LO), and ion chan-
nels (TRPV1, TRPA1), and (2) long time-do-
main targets such as pro-inflammatory transcrip-
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tion factors (NF-kB, AP1, STAT, PPAR-g). As a
net result, curcumin inhibits the expression of in-
flammatory cytokines (TNF-a, IL-1b, IL-6) and
of the expression and function of inducible in-
flammatory enzymes (COX2 and mPG2S)>”. In
particular, NF-kB is involved in the development
of muscle wasting during catabolic conditions
such as sarcopenia; animal studies have shown
that inhibition of NF-kB activity in skeletal mus-
cle allows reducing protein degradation®. A simi-
lar effect is associated with the inhibition of oth-
er pro-inflammatory enzymes exerted by cur-
cumin®. Moreover, curcumin contributes to re-
duce the inflammatory burden leading to muscle
loss in sarcopenia patients by inducing an inhibi-
tion of p38 kinase activity, oxygen radical scav-
enging, and induction of the heat-shock re-
sponse®. Together, these effects, and in particular
the inhibition of NF-kB, do contribute to limit
the onset and the progression of sarcopenia®.

However, curcumin has a poor systemic
bioavailability®. Several attempts have been
made to overcome this limitation: in particular,
dispersion of active molecules (typically belong-
ing to the chemical class of polyphenols and
triterpenes) with phospholipids under appropriate
conditions leads to the formation of a delivery
form named Phytosome®°. Among these com-
plexes, the commercially available Phytosome®
of curcumin, named Meriva®, has been studied
for the treatment of a wide range of conditions
compared versus non-formulated Curcumin'!->2,

On these bases, curcumin may represent a po-
tential nutritional intervention to control sarcope-
nia in affected subjects, in particular for elderly.
This registry study evaluates the effects of Meri-
va® supplementation in otherwise healthy elderly
subjects, in order to preliminarily evaluate its ef-
ficacy in the management of sarcopenia.

Patients and Methods
This was a registry, supplement study (see”

for a complete description of such studies), con-
ducted in healty subjects > 65 years who freely

Table I. Exercise program, performed every day.

decided, after consultation at our Center for ap-
parent loss of strength and tiredness, to start one
of the following interventions: (1) standard man-
agement: exercise (Table I), balanced diet in-
cluding proteins (both according to the instruc-
tions of trained specialists); (2) Group B: stan-
dard management + Meriva® one tablet/day
(each tablet containing 1 g Meriva®); (3) stan-
dard management + Meriva® one tablet/day +
other supplementation (Vitamin D 800 IU/day;
Vitamin C 500 mg/day; Isoleucin 3 g/day;
Carinitine 1 g/day). The participants were visited
at baseline and after three months. No other
treatments were needed or used during the obser-
vation period. All patients had a completely no-
mal cardiovascular system (as shown by ultra-
sound evaluation before inclusion).

The following evaluations were performed at
baseline and at the end of the observation period:
(1) hand grip, using standard digital Jamar dy-
namometers (Patterson Medical, Warrenvile, 1L,
USA) and assessed as the sum of three consecu-
tive measurements in 1 minute; (2) weight lift-
ing, assessed as the number of times the subject
can lift a 2 kg manuber; (3) time/distance before
feeling tired after cycling, walking and climbing
stairs; (4) general fitness, by a numerical scale (0
= unable to move; 3 = normal); (5) proteinuria;
(6) oxidative stress measurements, according
to?*?; (7) Karnofsky scale; (8) measurement of
left ventricular ejection fraction by ultrasounds.

Basic blood tests and the physiological para-
meters were also evaluated at inclusion and at the
end of the observational period.

Statistical Analysis

Data were analyzed by descriptive statistics.
Intra- and inter-group comparisons were per-
formed by the Mann-Witney test. A p value <
0.05 was considered statistically significant.

Results

In total, 86 registry subjects were followed up.
Of these, 33 decided to follow standard manage-

Endurance Cycling/Walinkg/Climbing stairs until exaustion Daily
Strenght Lifting low weights

Balance Walk along a 5-meter line

Flexibility All main joints

20 x arm, 20 x leg, three times daily
Daily
20 secondxjoint, twice daily
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Table Il. Basline characteristics.

Standard

Standard Standard management + Meriva® +
management only management + Meriva® additional supplementation

Subjects 33 31 22

Females 16 14 12

Age, years (mean + SD) 72 (2) 74 (1) 73 (1)

BMLI, kg/m? 24.7 (1.0) 243 (1.5) 243 (1.2)
SD: standard deviation.
ment only, 31 standard management+Meriva® Discussion

and 22 took also the additional supplementation.
No significant differences among groups were
reported (Table II). No safety concerns or clini-
cally relevant variations of laboratory parameters
and vital signs were reported.

Table III summarizes the efficacy evaluations.
Overall, significant improvements in all parame-
ters, with respect to baseline values, were ob-
served in the two supplementation groups; on the
other hand, no improvement was observed in the
standard management only group. At three
months, inter-group comparison revealed a statis-
tical advantage in all parameters for both supple-
mentation groups compared with the standard
management only group.

Compliance to supplementation was good with
more than 95% of the supplements correctly used.

Sarcopenia represents a major clinical issue,
given also the increasing prevalence of elderly
people in the general population. This clinical
condition can lead to a number of health prob-
lems, with a significant burden to the healthcare
system.

It has been proposed that nutritional supple-
mentation can have a role in the prevention and
management of sarcopenia'. Our registry study,
conducted in healty elderly subjects complaining
for strength loss and physical tiredness, lends
further support to this assumption.

In fact, the addition, to standardized diet and
exercise, of nutritional supplementation with
Meriva®, either or not combined with other sup-
plements, resulted in statistically significant and

Table Ill. Efficacy evaluations. All data are expressed as mean (SD).

Standard
Standard Standard management + Meriva® +
management only management + Meriva® |additional supplementation
(n = 33) (n=31) (n=22)
Baseline 3 months Baseline 3 months | Baseline 3 months
Hand grip, kg 322 (2.1) 31.8 (2.0) 31.2(1.5) 33.9 (1.8)* 32.8 (1.7) 354 (1.1)*
Weight lifting 12 (2) 11(1) 13 (1) 16 (2)* 11(1) 16 (2)*
Time/distance before
eeling tired, minutes
(meters for the walking
test)
Cycling 27207 (187) 27167 (127)| 27297 (187) 3 117 (117)*| 27147 (137) 37447 (217)*
Walking 234 (21) 239 (12) 251 (11) 311 (14)* 244 (18) 319 (24)*
Climbing stairs 587 (6”) 697 (57) 547 (6”) 757 (37)* 517(57) 69” (27)*
General fitness, score 1.1 1.1 1.2 2.2% 1.1 2.5%
Proteinuria, mg/die 244 (37) 239 (46) 239 (28) 154 (39)* 233 (34) 158 (39)*
Oxidative stress, carr units | 368 (24) 359 (26) 379 (31) 334 (26)* 377 (28)* 336 (23)*
Karnofsky scale, units 75.4 (3.2) 72.2 (1.3) 76.2 (3.4) 81.1 (2.0)* 75.3 (1.8) 83.4 (2.2)*
Left ventricular 54.8(0.2) 55(0.4) 56.2 (0.5) 59.8 (0.3)* 57.1 (0.6) 62.4 (1.0)*
ejection fraction, %

*p < 0.05 vs. baseline and vs. standard management-only.
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clinically relevant improvements in a number of
functional and physiological parameters without
any safety concern. On the other hand, stardard
management only was not associated with any sig-
nificant improvement over a 3 months’ period.

Our findings can be due, at least in part, to the
recognized anti-inflammatory effects of Meri-
va® 8 which target systemic inflammation, one
of the main contributors to the onset of sarcope-
nia*. Moreover, in animal models curcumin was
shown to promote protein regeneration and re-
duce muscle loss?.

Remarkably, subjects who decided to take
supplementation reported a reduction of oxida-
tive stress, which remains a major determinant of
sarcopenia development. This kind of cellular
damage has a role in enhancing tiredness and
weakness, also in healty subjects®’?, overall po-
tentially contributing to the onset of sarcopenia.
Further studies on the effect of oxidative stress
and anti-oxidant compounds in sarcopenia pa-
tients can be of the highest interest. Moreover,
the effects of nutritional supplementation were
also evident in improving left ventricular ejection
fraction: while all subjects had normal values of
this parameter at baseline, this finding may sug-
gest more specific studies in patients with im-
paired left ventricular function.

Conclusions

Our registry study shows that the addition of
Meriva® — either or not combined with other nu-
tritional supplements — to standardized diet and
exercise plan contributes to improve strenght and
physical performance in elderly subjects, poten-
tially preventing the onset of sarcopenia. We be-
lieve that Meriva®, in the context of an integrated
approach?*, holds the potential to have a role in
the management of this condition.

Conflict of Interest

FF and ST are employees of Indena S.p.A. LG is a consul-
tant of Indena S.p.A.

References

1) Yanal H. Nutrition for sarcopenia. J Clin Med Res
2015; 7: 926-931.

2) Yu S, UmAPATHYSIVAM K, VISVANATHAN R. Sarcopenia
in older people. Int J Evid Based Health 2014; 12:
227-243.

3) RoLAND Y, Dupuy C, ABELLAN VAN KAN G, GILLETTE S,
VELLAS B. Treatment strategies for sarcopenia and
frailty. Med Clin North Am 2011; 95: 427-438, ix.

4) Bubpul SL, Rossi AR Zamsoni M. The pathogenetic
bases of sarcopenia. Clin Cases Miner Bone
Metab 2015; 12: 22-26.

5) GuprtAa SC, PATCHVA S, AGGARWAL BB. Therapeutic
roles of curcumin: lessons learned from clinical
trials. AAPS J 2013; 15: 195-218.

6) ZHou H, Beevers CS, HuanG S. The targets of cur-
cumin. Curr Drug Targets 2011; 12: 332-347.

7) ABE Y, HasHiMoTO S, Horie T. Curcumin inhibition
of inflammatory cytokine production by human
peripheral blood monocytes and alveolar
macrophages. Pharmacol Res 1999; 39: 41-47.

8) ALAMDARI N, O'NEAL P HASSELGREN PO. Curcumin
and muscle wasting: a new role for an old drug?
Nutrition 2009; 25: 125-129.

9) ANAND P KUNNUMAKKARA AB, NEWMAN RA, AGGARWAL
BB. Bioavalability of curcumin: problems and
promises. Mol Pharm 2007; 4: 807-818.

10) SEMmALTY A, SEMALTY M, RAWAT MSM, FRANCESCHI F.
Supramolecular phospholipids-polyphenolics in-
teractions: the PHYTOSOME® strategy to im-
prove the bioavailability of phytochemicals. Fi-
toterapia 2010; 81: 306-314.

11) BELcARO G, Hosol M, PELLEGRINI L, APPENDINO G, Ip-
PoOLITO E, Ricci A, LEDDA A, DUGALL M, CESARONE MR,
MaloNE C, CIAMMAICHELLA G, GENOVESI D, ToGNI S. A
controlled study of a lecithinized delivery system
of curcumin (Meriva®) to alleviate the adverse ef-
fects of cancer treatment. Phytother Res 2014;
28: 444-450.

12) Di PiERRO F, RAPAcioLl G, Di Maio EA, APPENDINO G,
FraNcEscHI F, Togni S. Comparative evaluation of
the pain-relieving properties of a lecithinized for-
mulation of curcumin (Meriva®), nimesulide, and
acetaminophen. J Pain Res 2013; 6: 201-205.

18) LepDA A, BELcARO G, DUGALL M, Luzzi R, SCOCCIANTI
M, ToGNI' S, APPENDINO G, CIAMMAICHELLA G. Meri-
va®, a lecithinized curcumin delivery system, in
the control of benign prostatic hyperplasia: a pilot,
product evaluation registry study. Panminerva
Med 2012; 54(1 Suppl 4): 17-22.

14) STEIGERWALT R, NEBBIOSO M, APPENDINO G, BELCARO
G, CAMMAICHELLA G, CorNELLI U, Luzzi R, ToGNI S,
DuGALL M, CEesARONE MR, IppoLiTo E, ERRICHI BM,
LebpA A, Hosol M, Corsi M. Meriva®, a lecithinized
curcumin delivery system, in diabetic microan-
giopathy and retinopathy. Panminerva Med 2012;
54(1 Suppl 4): 11-16.

15) APPENDINO G, BELCARO G, CORNELLI U, Luzzi R, TOGNI
S, DUGALL M, CesARONE MR, FERAGALLI B, IppoLITO E,
ERrRICHI BM, PELLEGRINI L, LEDDA A, Riccl A, BAVERA P
Hosor M, STUARD S, Corsl M, ERrricHI S, Gizzi G. Po-
tential role of curcumin phytosome (Meriva) in
controlling the evolution of diabetic microangiopa-
thy. A pilot study. Panminerva Med 2011; 53(3
Suppl 1): 43-49.

16) BELcARO G, CESARONE MR, DUGALL M, PELLEGRINI L,
LebpA A, Grossi MG, TocNi S, ArPENDINO G. Effica-

765



F Franceschi, B. Feregalli, S. Togni, U. Cornelli, L. Giacomelli, R. Eggenhoffner, G. Belcaro

17)

18)

19)

20)

21)

22)

23)

24)

25)

cy and safety of Meriva®, a curcumin-phos-
phatidylcholine complex, during extended admin-
istration in osteoarthritis patients. Altern Med Rev
2010; 15: 337-344.

IBRAHIM A, EL-MELIGY A, FETAIH H, DESSOuKI A, STOICA
G, BarHoumi R. Effect of curcumin and Meriva on
the lung metastasis of murine mammary gland
adenocarcinoma. In Vivo 2010; 24: 401-408.

Mazzolani F. Pilot study of oral administration of a
curcumin-phospholipid formulation for treatment
of central serous chorioretinopathy. Clin Ophthal-
mol 2012; 6: 801-806.

MazzolaNl F TogNi S. Oral administration of a cur-
cumin-phospholipid delivery system for the treat-
ment of central serous chorioretinopathy: a 12-
month follow-up study. Clin Ophthalmol 2013; 7:
939-945.

MazzolaNl F TOGNI' S, GIACOMELLI L, FRANCESCHI F.
The role of a novel oral curcumin delivery form
(Meriva®) dietary supplementation in meibomian
gland dysfunction: a case series. Minerva Ophtal-
mol 2016, in press.

Cuomo J, APPENDINO G, DERN AS, SCHNEIDER E, McK-
INNON TR BRowN MJ, ToGgNI S, DixoN BM. Compar-
ative absorption of a standardized curcuminoid
mixture and its lecithin formulation. J Nat Prod
2011; 74: 664-649.

MARrczyLO TH, VErRscHOYLE RD, Cooke DN, MoRrAz-
ZONI B STEWARD WP, GEscHErR AJ. Comparison of
systemic availability of curcumin with that of cur-
cumin formulated with phosphatidylcholine. Can-
cer Chemother Pharmacol 2007; 60: 171-177.

BeLcArROo G, CorNELLI U, DuGALL M, Luzzi R, Hosol
M, Lebba A. Panel 2013 Supplements and green
drugs studies; New rules 2013. London and An-
necy Panel. Angiologyonline 31.12.2012.

CESARONE MR, BELCARO G, CARRATELLI M, CORNELLI U,
DEe SANCTIS MT, INCANDELA L, BARsOTTI A, TERRANOVA
R, Nicolapes A. Simple test to monitor oxidative
stress. Int Angiol 1999; 18: 127-130.

CorNELLI U, BELCARO G, CESARONE MR, FiNcO A.
Analysis of oxidative stress during the menstrual
cycle. Reprod Biol Endocrinol 2013; 11: 74.

766

26)

27)

28)

29)

30)

31)

32)

33)

Huang WC, CHIu WC, CHuANG HL, TANG DW, LEe
ZM, WEI L, CHEN FA, Huang CC. Effect of curcumin
supplementation on physiological fatigue and
physical performance in mice. Nutrients 2015; 7:
905-921.

GATTERER H, KLAROD K, HEINRICH D, SCHLEMMER P,
Dtz S, BurtscHER M. Effects of a 12-day maximal
shuttle-run shock microcycle in hypoxia on soccer
specific performance and oxidative stress. Appl
Physiol Nutr Metab 2015: 1-4.

TAKEMOTO D, YASUTAKE Y, ToMmiMORI N, ONO Y, SHIBATA
H, HavasHi J. Sesame Lignans and Vitamin E Sup-
plementation Improve Subjective Statuses and
Anti-Oxidative Capacity in Healthy Humans With
Feelings of Daily Fatigue. Glob J Health Sci
2015; 7: 43263.

AL-DokHi L. Association of the new index of sar-
copenic obesity with physical fitness in healthy
Saudi men and women. Eur Rev Med Pharmacol
Sci 2015; 19: 328-333.

Cicero AF. Metamucil as an additional source of
dietary fiber: impact of the quality of healthcare
professionals’ recommendations on users’ expeti-
ence. Eur Rev Med Pharmacol Sci 2015; 19:
1297-1304.

LEDDA A, BOTTARI A, Luzzi R, BELCARO G, Hu S,
DuGALL M, Hosol M, Irpouto E, Corst M, Gizzi G,
MoRrazzoNI P RIvA A, GIAcoMmELLI L, Togni S. Cran-
berry supplementation in the prevention of non-
severe lower urinary tract infections: a pilot study.
Eur Rev Med Pharmacol Sci 2015; 19: 77-80.

D1 PIERRO F, BRESSAN A, RANALDI D, RAPAcIOLI G, GIA-
comELLl L, BErTuCcioull A. Potential role of bioavail-
able curcumin in weight loss and omental adi-
pose tissue decrease: preliminary data of a ran-
domized, controlled trial in overweight people
with metabolic syndrome. Preliminary study. Eur
Rev Med Pharmacol Sci 2015; 19: 4195-4202.

SAcco R, Puccl L, SivozHELEzOvV V, PELLEGRINI L, GIA-
comELLl L, LonGo V. Prevention of vascular dam-
age with Lisosan G wheat extract: the in vitro ba-
sis for a clinical investigation. Eur Rev Med Phar-
macol Sci 2015; 19: 1517-1579.



