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All clinical guidelines are in consensus that adjunctive therapy with

calcium and vitamin D is an imperative part of the medical management of
osteoporosis and osteopenia. Supplementation is necessary due to a high
prevalence of nutritional deficiency in high-risk individuals; this denotes

a failure in obtaining the recommended intakes from dietary sources.
Furthermore, most interventional evidence for the efficacy of anti-resorptive
therapy is based on coadministration with a form of calcium supplement.

Osteoporosis adjunctive therapy is well documented to alleviate secondary
hyperparathyroidism and reduces the risk of falling and femur fracture.
However, conventional options are as of yet restricted to poorly-absorbed
rock-based salts of calcium. Promisingly, the discovery of a marine-based
multimolecular complex, LitholLexal® as a novel form of Disease-Modifying
Adjunctive Therapy (DMAT), has recently closed this gap. With its unique
microstructure, LithoLexal® not only takes the benefits of conventional
therapies to the next level in terms of providing bioavailable and
bioaccessible minerals but also provides a spectrum of Disease-Modifying
Effects verified by several in-vivo and clinical research studies.

The superiority of LithoLexal® to calcium carbonate has been confirmed
by head-to-head comparisons.

As shown by in-vivo studies, starting LitholLexal® therapy early after
ovariectomy can potently protect the normal mineral content, trabecular
structure and biomechanical properties of bones, while calcium carbonate
largely fails to produce significant effects. Clinical evidence also suggests
that LitholLexal® yields more potent and sustained parathyroid hormone
(PTH)-suppressing effects relative to calcium carbonate and tricalcium
phosphate. Suppressing PTH is one of the mechanisms through which
LithoLexal® modifies both serum and urinary levels of osteoclastic activity
pbiomarkers in postmenopausal women. Higher calcium and magnesium
bioavailability and target-tissue exposure or up to 10-fold increase in
strontium content of bones also have crucial roles in the superior efficacy
of LithoLexal® over inorganically-sourced supplements in the prevention
and treatment of osteoporosis.

Furthermore, LithoLexal® has been described as potent enough to
neutralise the detrimental effects of acidogenic high-fat diets on bones.
Supplementation of high-fat diets with LitholLexal® leads to maintaining
equivalent or enhanced bone structure, stiffness and resistance to fracture
compared to subjects on a normal diet.

MEDICAL INFORMATION FOR PROFESSIONAL USE © 2021 NORDIC MEDICAL - ALL RIGHTS RESERVED



Lithol exal

A Natural, Calcium-Rich Marine Multi-Mineral Complex
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Strain- And Infection-Induced Bone Resorption

A Mineral-Rich Extract from The Red Marine Algae
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A NATURAL,
CALCIUM-RICH
MARINE MULTI-
MINERAL COMPLEX
PRESERVES BONE
STRUCTURE,
COMPOSITION AND
STRENGTH IN AN
OVARIECTOMISED
RAT MODEL OF
OSTEOPOROSIS

Brennan O, Sweeney J O'Meara B,
Widaa A, Bonnier F, Byrne HdJ,
O'Gorman DM, O'Brien FJ
Publication:

Calcif Tissue Int. 2017:101(4):445-55.

Abstract:

Calcium supplements are used as an aid in the
prevention of osteopenia and osteoporosis

and also for the treatment of patients when

used along with medication. Many of these
supplements are calcium carbonate based.

This study compared a calcium-rich, marine
multi-mineral complex (Aguamin) to calcium
carbonate in an ovariectomised rat model of
osteoporosis in order to assess Aquamin's efficacy
in preventing the onset of bone loss. Animals were
randomly assigned to either non-ovariectomy
control (Control), ovariectomy (OVX) plus
calcium carbonate, ovariectomy plus Aquamin

or ovariectomy plus Aguamin delay where
Aguamin treatment started 8 weeks post OVX.

At the end of the 20-week study, the trabecular
architecture was measured using micro computed
tomography, bone composition was assessed
using Fourier transform infrared spectroscopy and
the mechanical properties were assessed using
nanoindentation and three-point bend testing.
The study demonstrates that oral ingestion of
Aguamin results in less deterioration of trabecular
bone structure, mineral composition and tissue

level biomechanical properties in the tibia of rats
following ovariectomy than calcium carbonate.
This study has shown that in an animal model

of osteoporosis, Aquamin is superior to calcium
carbonate at slowing down the onset of bone loss.

Conclusion:

This active-control study on a model of
postmenopausal osteoporosis has verified
the superior efficacy of LithoLexal®
compared with calcium carbonate. Infrared
spectroscopy indicated that ovariectomised
animals on LitholLexal® preserved the same
level of bone mineralisation as normal
controls, which was significantly higher
than that of the calcium carbonate group.
The loss of hydroxyapatite has particularly
been prevented in trabecular bones. This
effect has led to higher bone volume
fraction and almost normalised bone
biomechanical properties in animals under
LithoLexal® therapy compared to calcium
carbonate supplementation. Notably,
delayed administration of LitholLexal® after
ovariectomy has also been proved relatively
effective in restoring the normal bone
structure and mineral content. In contrast,
supplementation with calcium carbonate has
largely failed to hinder the postmenopausal
decay in bones microstructure and
mineralisation.
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EFFECT OF
LITHOTHAMNIUM

SP AND CALCIUM
SUPPLEMENTS IN
STRAIN- AND
INFECTION-INDUCED
BONE RESORPTION

de Albuquerque Taddei SR, Madeira MF,
de Abreu Lima IL, Queiroz-Junior CM,
Moura AR, Oliveira DD, Andrade | Jr,

da Gloria Souza D, Teixeira MM, da Silva TA
Publication:

Angle Orthod. 2074;84(6):980-8.

Abstract:

Objective: To investigate the effect of
Lithothamnium sp (LTT) supplement, a
calcium-rich alga widely used for mineral
reposition, on strain-induced (orthodontic tooth
movement [OTM]) and infection-induced bone
resorption (periodontal disease [PD]) in mice.

Materials and Methods: Mice were divided

into two bone resorption models: one with an
orthodontic appliance and the other with PD
induced by the oral inoculation of Aggregatibacter
actinomycetencomitans (Aa). Both groups were
fed a regular diet (vehicle), LTT-rich diet (LTT),

or calcium-rich diet (CaCO3). Alveolar bone
resorption (ABR), the number of osteoclasts, and
the levels of tumor necrosis factor a (TNF-a),
calcium, and vitamin D3 were evaluated.

Results: The number of osteoclasts was reduced
in LTT and CaCO3 mice, which led to diminished
OTM and infection-induced alveolar bone loss.

In addition, LTT- and calcium-treated groups

also presented decreased levels of TNF-a in
periodontal tissues and increased levels of calcium
in serum.

Conclusions: These results indicate that the LTT
supplement influences ABR, probably due to its
calcium content, by affecting osteoclast function
and local inflammatory response, thus modulating
OTM and PD.

Conclusion:

Inflammatory cells and cytokines are

cardinal pro-resorptive elements that

play integral roles in the development of
osteoporosis. In this study, the in-vivo effects
of a marine-derived mineral complex (as

in LithoLexal®) on infection-induced bone
resorption and inflammatory markers are
evaluated. Administration of the marine-based
multimineral complex abolished the
infection-induced bone resorption and
expression of TNF-a as well as the activity and
presence of neutrophils in bone tissues. This
research supports the anti-inflammatory
properties of LithoLexal® that underlie its
anti-resorptive activity which is proven to be
superior to that of the rock-based calcium
carbonate.

Original Article

Effect of Lithothamnium sp and calcium supplements in strain- and
infection-induced bone resorption

Silvana Rodrigues de Albuquerque Taddei*"*; Mila Fernandes Moreira Madeira®.*;
Izabella Lucas de Abreu Lima; Celso Martins Queiroz-Juniora<; Adriana Pedrosa Mouras.d;
Dauro Douglas Oliveira’; lideu Andrade Jr?% Danielle da Gléria Souza®h;

Mauro Martins Teixeirasi; Tarcilia Aparecida da Silvaai

ABSTRACT

Obijective: To investigate the effect of Lithothamnium sp (LTT) supplement, a calcium-rich alga
widely used for mineral reposition, on strain-induced (orthodontic tooth movement [OTM]) and
infection-induced bone resorption (periodontal disease [PD)) in mice.

Materials and Methods: Mice were divided into two bone resorption models: one with an
orthodontic appliance and the other with PD induced by the oral inoculation of Aggregatibacter
actinomycetencomitans (Az). Both groups were fed a regular diet (vehicle), LTT-rich diet (LTT), or
calcium-rich diet (CaCOs). Alveolar bone resorption (ABR), the number of osteoclasts, and the
levels of tumor necrosis factor o (TNF-3), calcium, and vitamin D3 were evaluated.

Results: The number of osteoclasts was reduced in LTT and CaCOs mice, which led to diminished
OTM and infection-induced alveolar bone loss. In addition, LTT- and calcium-treated groups also

Conclusions: These results indicate that the LTT supplement influences ABR, probably due to s
calcium content, by affecting osteoclast function and local inflammatory response, thus modulating
OTM and PD. (Angle Orthod. 2014;84:980-988.)

KEY WORDS: Orthodontic tooth movement; Calcium; Bone resorption
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A MINERAL-RICH
EXTRACT FROM THE
RED MARINE ALGAE
LITHOTHAMNION
CALCAREUM
PRESERVES BONE
STRUCTURE AND

FUNCTION IN FEMALE
MICE ON A WESTERN-

STYLE DIET

Aslam MN, Kreider JM, Paruchuri T,
Bhagavathula N, DaSilva M, Zernicke RF,
Goldstein SA, Varani J

Publication:

Calcif Tissue Int. 2010,86(4).313-24.

Abstract:

The purpose of this study was to determine
whether a mineral-rich extract derived from the
red marine algae Lithothamnion calcareum could
be used as a dietary supplement for prevention

of bone mineral loss. Sixty C57BL/6 mice were
divided into three groups based on diet: the first
group received a high-fat Western-style diet
(HFWD), the second group was fed the same
HFWD along with the mineral-rich extract included
as a dietary supplement, and the third group was
used as a control and was fed a low-fat rodent
chow diet (AIN76A). Mice were maintained on the
respective diets for 15 months. Then, long bones
(femora and tibiae) from both males and

females were analyzed by three-dimensional
micro-computed tomography (micro-CT) and
(bones from female mice) concomitantly assessed
in bone strength studies. Tartrate-resistant

acid phosphatase (TRAP), osteocalcin, and
N-terminal peptide of type | procollagen (PINP)
were assessed in plasma samples obtained from
female mice at the time of sacrifice. To summarize,
female mice on the HFWD had reduced bone
mineralization and reduced bone strength relative
to female mice on the low-fat chow diet. The
bone defects in female mice on the HFWD were

MEDICAL INFORMATION FOR PROFESSIONAL USE © 2021 NORDIC MEDICAL - ALL RIGHTS RESERVED

overcome in the presence of the mineral-rich
supplement. In fact, female mice receiving the
mineral-rich supplement in the HFWD had better
bone structure/function than did female mice

on the low-fat chow diet. Female mice on the
mineral-supplemented HFWD had higher plasma
levels of TRAP than mice of the other groups.
There were no differences in the other two
markers. Male mice showed little diet-specific
differences by micro-CT.

Conclusion:

In addition to causing obesity and
cardiometabolic disorders, a high-fat diet is a
known risk factor for osteoporosis. Findings
of the present study suggest that long-term
administration of LithoLexal® can nullify

the detrimental effects of a high-fat diet on
bones and improve the structure and mineral
density of both cortical and trabecular bones
in female subjects. It is noteworthy that
high-fat-fed female animals which received
LithoLexal® had comparable or better bone
structural properties compared to animals on
a low-fat diet. This structural augmentation
has also led to stiffer bones with a higher
fracture resistance level.

Caleif Tissue Int (2010) 86:313-324
DOI 10.1007/500223-010-9340-9

A Mineral-Rich Extract from the Red Marine Algae
Lithothamnion calcareum Preserves Bone Structure and Function
in Female Mice on a Western-Style Diet

Muhammad Nadeem Aslam - Jaclynn M. Kreider -
Tejaswi Paruchuri - Narasimharao Bhagavathula -
Marissa DaSilva - Ronald F. Zernicke -
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PRESERVATION OF
BONE STRUCTURE
AND FUNCTION BY
LITHOTHAMNION SP.
DERIVED MINERALS

Aslam MN, Bergin I, Jepsen K, Kreider JM,
Graf KH, Naik M, Goldstein SA, Varani J
Publication:

Biol Trace Elem Res. 2013;156(1-3):210-20.

Abstract:

Progressive bone mineral loss and increasing
bone fragility are hallmarks of osteoporosis. A
combination of minerals isolated from the red
marine algae, Lithothamnion sp. was examined

for ability to inhibit bone mineral loss in female
mice maintained on either a standard rodent
chow (control) diet or a high-fat western diet
(HFWD) for 5, 12, and 18 months. At each time
point, femora were subjected to u-CT analysis

and biomechanical testing. A subset of caudal
vertebrae was also analyzed. Following this,
individual elements were assessed in bones. Serum
levels of the 5b isoform of tartrate-resistant acid
phosphatase (TRAP) and procollagen type |
propeptide (PINP) were also measured. Trabecular
bone loss occurred in both diets (evident as early
as 5 months). Cortical bone increased through
month 5 and then declined. Cortical bone loss
was primarily in mice on the HFWD. Inclusion of
the minerals in the diet reduced bone mineral

loss in both diets and improved bone strength.
Bone mineral density was also enhanced by these
minerals. Of several cationic minerals known to

be important to bone health, only strontium was
significantly increased in bone tissue from animals
fed the mineral diets, but the increase was large
(5-10 fold). Serum levels of TRAP were consistently
higher in mice receiving the minerals, but levels

of PINP were not. These data suggest that trace
minerals derived from marine red algae may be
used to prevent progressive bone mineral loss in
conjunction with calcium. Mineral supplementation
could find use as part of an osteoporosis-
prevention strategy.
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Conclusion:

Replicating the findings of the previous
study, this in-vivo research confirmed

that LithoLexal® protects bones against

the pro-resorptive influence of a high-fat
Western-pattern diet. Micro-CT scanning
has revealed that long-term LithoLexal®
therapy enhances the density of trabecular
bones by up to 82% and bone volume by up
to 50%. Overall, the impact of LithoLexal®
supplementation was more prominent

on trabecular than cortical parts of both
femoral and vertebral bones. Structural

and mineralisation improvement has led to
boosted bone biomechanical properties,

i.e. stiffness in long bones and resistance to
compression fracture in vertebrae. Of clinical
importance is the ability of LithoLexal® to
dramatically increase the level of strontium
in bones (up to 10 fold) in both normal and
high-fat diet groups. Strontium is known to
reduce the risk of fracture and increase bone
density in osteoporotic individuals.

Preservation of Bone Structure and Function
by Lithothamnion sp. Derived Minerals

Muhammad Nadeem Aslam - Ingrid Bergin -
Karl Jepsen - Jaclynn M. Kreider - Kristin H. Graf -
Madhay Naik - Steven A. Goldstein - James Varani

0 September 2013
w York 2013
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Introduction

Osteoporosis is a condition characterized by low bone mass,
Tow bone mineral content, and microarchitectural deteriora-
tion leading to enhanced bone fragility and consequent in-
crease risk of bone fracture [1]. Although in the white popu-
iy of Jation, men account for up 10 30 % of the osicoporotic hip
fractures [2], ostcoporosis is widely regarded as a condition
primarily affecting postmenopausal women [2, 3] Genetic
factors underlie susceptibility, but environmental variables
(including diet) (4] also suggested to play a role. In particular,
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THE EFFECTS

OF A MINERAL
SUPPLEMENT
(AQUAMIN F®) AND
TS COMBINATION
WITH MULTI-SPECIES
LACTIC ACID
BACTERIA (LAB) ON
BONE ACCRETION
IN AN OVARIECTO-
MIZED RAT MODEL

Lee HG, Lee TH, Kim JH, Seok JW, Lee SH,
Kim YH, Kim JE, Chung MJ, Yeo MH
Publication:

Biomed Sci Lett. 2010,16(4).213-20.

Abstract:

Although an adequate intake of calcium (Ca) is
recommended for the treatment and prevention of
osteoporosis, the intake of Ca should be restricted
because of its low rate of intestinal absorption.
The purpose of this experiment was to identify
the effect of the combined administration of
Aguamin F (AQF) (a calcium agent) and lactic
acid bacteria (LAB) on osteoporosis. Thirty
ovariectomized (OVX) rats and six control rats
were assigned to the following six groups, with

six animals per group: sham Ca-deficient diet
(Ca-D), OVX, LAB, AQF, and LAB-AQF. During the
experiment, the body weight was measured; and
after the experiment was completed, the serum
biochemical analysis, the alkaline phosphatase,
calcium, and inorganic phosphorus leves were
measured. The tissue of the femur was stained
and then scanned via CT. The body weight of

the OVX group increased more significantly

than that of the control group. The results of

the bone mineral content (BMC), Bone mineral
density (BMD), serum biochemical analysis and
histological test on the femur epiphysis showed no

difference between the OVX group and the LAB
group, whereas the results of the AQF group were
more significant than those of the OV X group.

In particular, the LAB+AQF group showed more
significant increases in the aforementioned results
than the AQF group. This experiment showed that
the combined administration of AQF and LAB in
ovariectomized rats more significantly increased
bone density than did a single administration of
either AQF or LAB.

Conclusion:

The main aim of this study was to investigate
whether or not lactic acid probiotics can
enhance the efficacy of LithoLexal® in
treating postmenopausal osteoporosis.
Results were conclusive in that long-term
LithoLexal® therapy with or without
probiotics can improve trabecular bone

structure and prevent the postmenopausal
sharp descent in bone mineral density.
However, adding lactic acid probiotics
further improves these therapeutic effects
especially in curbing the rate of bone
turnover and preventing the loss of bone
minerals after ovariectomy.

J. Exp. Biomed. Sci. 2010, 16(4): 213~220

The Effects of a Mineral Supplement (Aquamin F*) and Its Combination
with Multi-Species Lactic Acid Bacteria (LAB) on Bone Accretion
in an Ovariectomized Rat Model

Hyun-Gi Lee', Tae-Hee Lee', Jung-Ha Kim’, Ju-Won Seok’, Seung-Hoon Lee', Yong-Hwan Kim',
Jin-Eung Kim', Myung-Jun Chung' and Moon-Hwan Yeo'

Key Words: Osteoporosis, Ovariectomy,

INTRODUCTION
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b 1 Onnatio Commercially available seaweed calcium extract
Sho e 5 1 hOl] n can supply high amounts of calcium as well as
I n in thn o hat a COm . g the significant amounts of magnesium and other
= eﬁc ' . pOI‘te Cr Case Calcj 1naty, microminerals. The purpose of this study was Bl T i s 0011 1443592 1002
ICI]t d1 d t at b d bOne g u On Of to investigate the degree to which the high

e n ion boHeS TUS, and Ief\;e\s ofhr"ﬂagrlwesiumbm| seavveej chalcki)um extract Magaesum Supplementation hrongh Scavsed Clcium
0 affects the calcium balance and the bone status xtract Rather than Synthetic Magnesium Oxide
u S ! 0st u [26 2 7] in ovariectomized rats in comparison to rats ::1“ grv(;vrelchf::;r; oRr;etsteral Densiy and Strenh
Sa WOmen supplemented with calcium carbonate and o Jung B S Noung B Yo Kim-
YV, aw, a n ajntai . magnesium oxide. A total of 40 Sprague-Dawley JaeCheoh Lee - Mi-Hyan Kim v e
th i > We coyJ d Ca e Uanted if HIHg female rats (7 weeks) were divided into four e
Certajn groups and bred for 12 weeks: sham-operated S ingr St s i, LLC 201
an i group (Sham), ovariectomized group (OVX),
g jI] uSe Of y ImpTOVed p OVed ovariectomized with inorganic calcium and
tab X () fo c Sea 0) e m . magnesium supplementation group (OVX-Mg), ,
o ISm Y SeaWeed ¢ 1Hera1izat'o and ovariectomized with seaweed calcium and : . arup (OVX),

ation group (OVX-Mg), and ovariectomized wit

(0) i v
-t ffect calei Compared to Ca ex eXtI“act dI n and magnesium supplementation group (OVX-SCa). s o (OV
u € All experimental diets contained 0.5% calcium.

1S Sea h b 0 Owe e r The magnesium content in the experimental s
Weed etWee M ) Ver, a . o Inor . OHOUnCed diet was 0.05% of the diet in the Sham and T

5 . In g a ut / n 1 (M OVX groups and 0.1% of the diet in the OVX-Mg

Htams ot Weed C eCeSSary b gO) and OVX-SCa groups. In the calcium balance
' € Ore 1% study, the OVX-Mg and OVX-SCa groups were

not significantly different in calcium absorption
compared to the OVX group. However, the femoral
play a bone mineral density and strength of the OVX-SCa . o g Nonal Ui, Secheok 245711, Souh K
c Cre t] ( fO n n group were higher than those of the OVX-Mg and
atIOI]S. y aHd hOW d (5).¢ act ) erStand OVX groups. Seaweed calcium with magnesium
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Stat: on the control day (P = 0.02). In experiment 2,
ns CALCIUM on
serum ionized Ca decreased on Ca and control

days (Ca and control, P < 0.001), but less so on
the Ca day (P = 0.04). PTH (Ca and control, P <
0.001) and CTX (Ca, P = 0.02; control P = 0.007)
increased on the Ca and control day, and there
were no differences in the changes.

SUPPLEMENTATION
AND PARATHYROID
HORMONE RESPONSE
TO VIGOROUS
WALKING IN
POSTMENOPAUSAL
WOMEN

Shea KLI, Barry DW, Sherk VD,

Hansen KC, Wolfe P Kohrt WM
Publication:

Med Sci Sports Exerc. 2014;46(10).2007-13.

Conclusion: The timing of Ca supplementation
may be a key mediator of Ca homeostasis during
acute exercise. Further research is necessary to
determine how this influences skeletal adaptations
to training.

Conclusion:

The superior anti-resorptive effect of
LithoLexal® is partly mediated by its
PTH-suppressive activity. This has been
substantiated by this acute clinical
experiment where administration of

LithoLexal® to postmenopausal women
potently suppressed the increased secretion
of PTH and prevented its subsequent rise in

Abstract: . o D
bone resorptive activity. A notable point is

Introduction: Disruptions in calcium (Ca)
homeostasis during exercise may influence skeletal
adaptations to exercise training. In young men,

that LithoLexal® has been the most effective
when administered 60 minutes before
exercise.

vigorous cycling causes increases in parathyroid
hormone (PTH) and bone resorption (C-terminal
telopeptides of type | collagen [CTX]); responses
are attenuated by Ca supplementation. The study
aimed to determine whether vigorous walking
causes similar increases in PTH and CTX in older
women and how the timing of Ca supplementation
before and during exercise influences these
responses.

= Calciy,

Calcium Supplementation and Parathyroid
Hormone Response to Vigorous Walking in
Postmenopausal Women

KAREN L. SHEA', DANIEL W. BARRY?, VANESSA D. SHERK', KENT C. HANSEN', PAMELA WOLFE?,
and WENDY M. KOHRT'

ABSTRACT
HERK, K. C.HAN

SHEA, K. L. D. W. BARRY, V.

Methods: In experiment 1, 10 women (61 + 4 yr)
consumed 125 mL of either a Ca-fortified (1 g-L)
or control beverage every 15 min during exercise
starting 60 min before and continuing during 60
min of exercise. In experiment 2, 23 women (61 +
4 yr) consumed 200 mL of a Ca-fortified (1 g-L)
or control beverage every 15 min starting 15 min
before and continuing during 60 min of exercise.
The exercise was treadmill walking at 75%-80%
V' O2peak.

Results: In experiment 1, serum ionized Ca
decreased in the control condition (P < 0.001), but
not with Ca supplementation. PTH increased after
exercise on both days (Ca, P = 0.05; control, P =
0.009) but was attenuated by Ca supplementation
(8.3 vs 261 pgmL; P=0.03). CTX increased only
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EFFECT OF CALCIUM
DERIVED FROM
LITHOTHAMNION

SP. ON MARKERS

OF CALCIUM
METABOLISM [N
PREMENOPAUSAL
WOMEN

Zenk JL, Frestedt JL, Kuskowski MA
Publication:
J Med Food. 2018:21(2).154-8.

Abstract:

A double-blind crossover pilot trial tested the
hypothesis that botanically derived calcium

could demonstrate greater influence over

calcium metabolism markers compared with a
nonplant-derived calcium carbonate supplement
or placebo. Twelve fasting female subjects
received a single oral dose of Aquamin F™
(derived from the marine algal Lithothamnion sp.),
or calcium carbonate, or placebo. Blood and urine
samples were collected at baseline and over 12h to
evaluate ionized and total calcium and parathyroid
hormone (PTH). Subjects treated with Aquamin

F demonstrated significantly greater urinary
clearance of calcium after 12h compared with
placebo (P=.004). Following a meal at 90 min,
subjects treated with Aquamin F demonstrated

a more prolonged suppression of serum PTH
concentration (significantly lower than placebo at
90, 120, and 240 min). Calcium carbonate provided
an intermediate response; urinary clearance was
not significantly different from placebo treatment
and PTH was only significantly lower than placebo
at 90 min. Aquamin F may demonstrate greater
influence over these markers of calcium metabolism
than calcium carbonate or placebo, as suggested
by a greater calciuric response and a more prolonged
suppression of serum PTH concentrations
following a meal in premenopausal women.

Conclusion:

This was a head-to-head double-blind trial
that directly compared the pharmacokinetics
and clinical effects of LithoLexal® with
calcium carbonate. Controlled observations
confirmed that LithoLexal® exhibits a more
potent and sustained PTH-suppressing
efficacy which indirectly means having
superior osteoclast-inhibitory bioactivity
compared to the generic form of

calcium. This stemmed from the higher
bioavailability and systemic exposure of
calcium from LithoLexal® than calcium
carbonate presented by its more prominent
urinary excretion rate. This study supports
LithoLexal® as a superior osteoporosis
mineral supplement from both efficacy and
bioavailability aspects.

FULL COMMUNICATION

Effect of Calcium Derived from Lithothamnion sp. on Markers
of Calcium Metabolism in Premenopausal Women

John L. Zenk!"* Joy L. Frestedt? and Michael A. Kuskowski*

« parathyroid hormone

INTRODUCTION
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SUPPLEMENTATION
WITH CALCIUM

AND SHORT-CHAIN
FRUCTO-
OLIGOSACCHARIDES
AFFECTS MARKERS
OF BONE TURNOVER
BUT NOT BONE
MINERAL DENSITY IN
POSTMENOPAUSAL
WOMEN

Slevin MM, Allsopp PJ, Magee PJ,
Bonham MP Naughton VR, Strain JJ,
Duffy ME, Wallace JM, Mc Sorley EM
Publication:

J Nutr. 2014;144(3).297-304.

Abstract:

This 24-mo randomized, double-blind, controlled
trial aimed to examine whether supplementation
with a natural marine-derived multi-mineral
supplement rich in calcium (Ca) taken alone and in
conjunction with short-chain fructo-oligosaccharide
(scFOSs) has a beneficial effect on bone mineral
density (BMD) and bone turnover markers
(BTMs) in postmenopausal women. A total of
300 non-osteoporotic postmenopausal women
were randomly assigned to daily supplements

of 800 mg of Ca, 800 mg of Ca with 3.6 g of
scFOS (CaFOS), or 9 g of maltodextrin. BMD was
measured before and after intervention along
with BTMs, which were also measured at 12 mo.
Intention-to-treat ANCOVA identified that the
change in BMD in the Ca and CaFOS groups did
not differ from that in the maltodextrin group.
Secondary analysis of changes to BTMs over time
identified a greater decline in osteocalcin and
C-telopeptide of type | collagen (CTX) in the Ca
group compared with the maltodextrin group at
12 mo. A greater decline in CTX was observed at
12 mo and a greater decline in osteocalcin was
observed at 24 mo in the CaFOS group compared
with the maltodextrin group. In exploratory
subanalyses of each treatment group against

the maltodextrin group, women classified with
osteopenia and taking CaFOS had a smaller
decline in total-body (P = 0.03) and spinal

(P = 0.03) BMD compared with the maltodextrin
group, although this effect was restricted to those
with higher total-body and mean spinal BMD

at baseline, respectively. Although the change

in BMD observed did not differ between the
groups, the greater decline in BTMs in the Ca and
CaFOS groups compared with the maltodextrin
group suggests a more favorable bone health
profile after supplementation with Ca and CaFOS.
Supplementation with CaFOS slowed the rate of
total-body and spinal bone loss in postmenopausal
women with osteopenia-an effect that warrants
additional investigation.

Conclusion:

This randomised controlled trial has
provided evidence that the therapeutic
profile of LithoLexal® can be enhanced by
coadministration of a type of prebiotic,
short-chain fructo-oligosaccharide (scFOS),
in postmenopausal women. Data shows that
scFOS intensifies the preventive effect of
LithoLexal® on the declining trend of bone
mineral density after menopause. In addition,
LithoLexal® with and without prebiotics
significantly decreased serum and urinary
levels of an osteoclastic activity marker, CTX.
Importantly, a subanalysis of osteopenic
women unveiled that individuals with higher
baseline bone density had better final
outcomes showing that early commencement
of treatment improves efficacy.

Toion and Disoes @{J
S | ion with C. and Short-Chain
Fructo-Oligosaccharides Affects Markers of

Bone Turnover but Not Bone Mineral Density in
Postmenopausal Women'-?
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COMPARISON OF
THE EFFECTS OF
LITHOLEXAL® AND
GENERIC MINERAL
SUPPLEMENTS ON
KEY BIOMARKERS
OF BONE TURNOVER
- A DOUBLE-BLIND,
ACTIVE-CONTROLLED,
PILOT TRIAL IN
POSTMENOPAUSAL
WOMEN

Shandon OP
Under submission

Abstract:

Osteoporosis is a clinically-silent disease that
affects more than 30% of postmenopausal

women worldwide. Add-on treatment with a
bioavailable mineral supplement is often necessary
for prevention and treatment of osteopenic/
osteoporotic patients since high-risk individuals
commonly fail to supply their needs from

dietary sources. However, the bioavailability

and bioactivity of different forms of minerals

are not equal and depend on their composition,
microscopic structure and pharmaceutical
formulation. In this double-blind, controlled, clinical
trial, we compared the effects of LitholLexal®, a
multi-mineral complex with a lattice structure
derived from Lithothamnion corallioides, on key
biomarkers of bone turnover. Sixty consented
post-menopausal women were randomised to
receive either placebo or 600 mg (200 mg TID)

of LithoLexal®, calcium carbonate (CaCo,) or
tricalcium phosphate (TCP) for three months.
Before and after the intervention, plasma levels of
parathyroid hormone (PTH), osteocalcin, and bone
alkaline phosphatase (BAP) plus urinary levels of
deoxypyridinoline (DPD adjusted for creatinine)
were measured. Plasma PTH was significantly
suppressed by LitholLexal® therapy compared with
the placebo. The mean PTH-reducing effect of
LithoLexal® was more potent than both CaCO, and
TCP. Urinary DPD excretion rate, a specific marker
of bone resorption and osteoclastic activity, was
reduced by LitholLexal® by more than 21%, while

it did not change or increased in other groups.
Plasma osteocalcin, a marker of bone formation,
was declined in both CaCO, and TCP groups while
slightly increased by LitholLexal® therapy. None of
the interventions induced a significant alteration in
plasma concentration of BAP. Our findings indicate
that LitholLexal®, provides higher bone protective
and turnover suppressive efficacy compared to
CaCO, and TCP in post-menopausal women as
evaluated by key biomarkers.

Conclusion:

In this clinical study with both placebo and
active control, the impact of treatment
with LithoLexal® on bone turnover was
investigated in a sample of high-risk
postmenopausal women. One of the most
notable observations in this study is the
significant effect of LithoLexal® on the
circulating level of PTH, which was more
than 3 times stronger than the effect of
TCP and 2 times more potent than CaCO.,.
Knowing that PTH accelerates bone
remodelling and reduces bone density,
this effect means that LithoLexal® can
provide more effective bone protection
than the commonly-used TCP and CaCO,.
The significantly lower levels of the bone
resorption biomarker, DPD, is another
indication confirming that LithoLexal®
suppresses bone resorption with superior
potency compared with rock-based and
synthetic calcium supplements.
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Nordic Medical is founded on a philosophy Our products are researched, developed and
dedicated to scientific research and clinical produced under pharmaceutical protocol and
documentation. marketed in the form of:

Addressing ‘Healthy Ageing’ by utilising a clinical « OTC/OTX pharmaceuticals

approach is the basis of the last 15 years of * OTC/OTX/Rx cosmeceuticals

research and development of our unique brands. * OTC/OTX/Rx medical devices

« OTC/OTX/Rx nutraceuticals
This has resulted in the discovery of breakthrough
natural ingredients, formulations and technologies www.litholexal.com
- utilised worldwide.
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