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SUMMARY

Introduction Treatment of osteoporosis, in addition to a specific antiresorptive or anabolic treatment, requires supple-
mentation with calcium and vitamin D. Widespread cultivation of pearl shells has made pearls available for commercial
use for a very reasonable price. The main chemical compound of pearls from shells Pinctada maxima is calcium-carbon-
ate (CaCO,). Recently developed technologies applied in a micronisation process have provided increased gastrointes-
tinal resorption of calcium, estimated at over 90% of calcium intake.

Objective The paper is aimed at monitoring of efficacy and tolerance of six-month bio-calcium supplementation in
postmenopausal women with reduced bone mineral density.

Methods Group | (30 patients) received, three times a day, capsules of pearl powder from shells Pinctada maxima (it is
equal to 260 mg of elementary calcium); group Il (20 patients) received a daily dose of 500 mg inorganic CaCO,. Both
groups received 666 IU of cholecalciferol per day. In all patients, bone mineral density (BMD) of the spine or hip, serum
blood and urine levels of Ca, phosphates and alkaline phosphatase, were measured before and after six months of the
treatment.

Results Group I/Group II: average age 61.7/61.7 years; beginning of menopause: 48.32 /48 years; menopause dura-
tion 13.4/13.7 years; average body mass index 27.2/27 kg/m?. These two groups did not different significantly before
supplementation. Six-month supplementation with CaCO; of the biological origin led to the increase of BMD from
0.901 g/cm?to 0.948 g/cm? (p=0.067), while BMD remained the same in the group supplemented with inorganic CaCO,_
Gastrointestinal tolerability of bio-calcium was excellent, without any adverse events.

Conclusion These data could not strongly support the hypothesis of better efficacy of bio-calcium taking into account
a small number of patients and a short follow-up period in this pilot study. Tolerance of CaCO; of the biological origin

was excellent and free of any adverse events. The results of laboratory values were within normal range.
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INTRODUCTION

The role of calcium - the main component of the bone
mass — in prevention and treatment of osteoporosis has
been extensively studied [1-8]. The recommendations
on advised calcium (Ca) intake are generally available,
with the tendency of dose increasing in comparison
to the previous decades with limitation of the upper
cutoff value in order to prevent adverse events [3, 4].
The results suggest positive effect of calcium supple-
mentation on the skeletal growth and peak bone mass
in prepubertal girls, particularly those with previ-
ously low calcium intake [5]. Calcium and vitamin
D supplementations are significant in prevention of
early postmenopausal bone mass loss [6].

However, in spite of the fact that calcium intake
has been widely accepted as a risk factor for future
fractures, the results of the studies carried out so far
are controversial. Thus, a meta-analysis performed by
Kanis et al has failed to demonstrate the association
between low calcium intake (less than 1 cup of milk
per day) and a significant increase of risk from osteo-
porotic fractures in later life [7]. In the light of great
economic burden related to osteoporotic fractures and
having in mind low costs of combined vitamin D and

calcium supplementation, it appears to be justifiable
from the economic point of view [8].

Calcium supplements are available in numerous
forms, most commonly as calcium citrate and calcium
carbonate (CaCO,). Molluscs Pinctada maxima may
serve as a good source of natural bio-calcium intended
for supplementation. Emerging of pearl shell nurs-
eries in a number of countries in the world has made
them commercially available for wide use at a rela-
tively low cost [9].

The low level of pearl powder absorption has
always been problematic since the special structure
of the pearls makes the release of the nutrients from
the pearls difficult. The problem has been overcame
by a novel, unique technology developed by pharma-
ceutical companies (Physical Ultra Fine Technology
- PUFT), which enabled disintegration of the pearl
powder to nanomolar pearl particles (Nanometer
Pearl Powder - NPP). Manufacture of capsules with
fine pulverized pearls of 40-80 nm in diameter has
enabled 100% preservation of natural ingredients
of the pearl powder with an enormous increase of
pearl powder’s specific surface area (SSA), which has
improved significantly bioavailability of the prepara-
tion with bioactive calcium absorption of 90-95%.



OBJECTIVE

The paper is aimed at monitoring of efficacy and toler-
ance of six-month bio-calcium supplementation in post-
menopausal women with reduced bone mineral density.

METHODS

The prospective study included 50 female outpatients
treated at the Institute of Rheumatology in Belgrade, Serbia
diagnosed with reduced spinal or hip bone density (osteo-
penia or osteoporosis). Bone mineral density (BMD) is
measured on the lumbar spine (L) or hip according to the
DXA method (Double Energy X-ray Absorption) using
the Lunar DPX device.

The inclusion criteria were the following: female sex,
menopausal status (either natural or artificially-induced
menopause), T index of the measured region with standard
deviation (SD) from -1 to -3, patients previously untreated
with other therapeutic approaches for osteoporosis (antire-
sorptive and/or substitution). The study also included the
patients in whom other specific osteoporosis treatments
were indicated. However, they refused to comply with them.

Exclusion criteria included all forms of secondary osteo-
porosis, high risk of development of fractures, administra-
tion of drugs with adverse effects on bone density (diuretics,
anticonvulsives, heparin, corticosteroids), severe infec-
tions, malignant diseases or other conditions rendering
the patients unsuitable for treatment based on the inves-
tigator’s judgment.

Randomization of patients was made by drawing of
numbers from 1-50, with patients identified with numbers
from 1-30 allocated to a group to be subjected to substi-
tution therapy with pearl calcium Biser® (Zhejiang Fenix
Pharmaceutical Co, Ltd. PR of China), 3x1 capsule per day,
corresponding to 260 mg of elemental bio-CaCO, per day.
Biser® 250 mg capsules were granted marketing authori-
zation for the territory of Serbia by Sanitary Inspectorate
of the Republic of Serbia. The capsules were analysed at
the School of Pharmacy, University of Belgrade (Institute
of Bromatology).

The second group of patients identified with numbers
31-50 (20 patients) was supplemented with inorganic Kalcijum
karbonat® (Alkaloid, Skopje) 1.250 mg once a day (500 mg
of elemental calcium). Both groups were administered 666
IU of cholecalciferol per day (Vigantol®, Merck). The study
was approved by the Ethics Committee of the Institute of
Rheumatology in Belgrade. All the patients were properly

Table 1. General patients’ indicators
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informed and gave their informed consents for inclusion
into the study before application of any medical procedures.

Before the commencement of supplementation, labora-
tory tests were performed including serum calcium, phos-
phorus and alkaline phosphatase and 24-h urine calcium
and phosphorus according to the spectrophotometric
method using biochemical analyzers. After completion
of six-month supplementation of calcium and vitamin
D;, the DXA examination of the same skeletal region was
performed by the same investigator and follow-up labo-
ratory tests of the same parameters as at the baseline were
performed. Tolerance of supplementation and onset of
adverse events were monitored.

The prospective follow-up lasted for 6 months and the
study was carried out in the period early November 2006
- end of December 2007.

Basic descriptive statistical methods were used (mean
value, standard deviation, range of values, median). The
significance of the obtained results was analysed by the
Student’s t-test for dependent samples, where the differ-
ence was considered to be significant at p<0.05.

RESULTS

Characteristics according to groups before initiation
of supplementation

Group I patients (n=30) were aged 61.7 (45-78) at the
average. The menopause started at the age of 48.3 (36-55)
and lasted for 13 (1-27) years. Previous bone fractures were
not evidenced in 23 (76.7%) patients, while previous frac-
tures were recorded in 7 (23.3%) patients: Colles’ fractures
of the radius in 3 patients, lumbar vertebral fractures in 1
patient, rib and metatarsal bone fractures in one patient
each. The average body mass was 67.7 (51-92) kg, average
height 159.8 (147-173) cm. In majority of the patients
(26/86.7%) BMD was measured in the lumbar spine, while
in 4 (13.3%), it was measured in the hip. The average bone
mineral density before supplementation was 0.901 (range
0.736-1.033) g/cm?, with T index being -1.90 (range -3 to
-1.2) SD (Table 1).

The average serum calcium value was 2.3 (2.0-2.62)
mmol/l, phosphorus 1.2 (0.8-1.5) mmol/l, and alkaline
phosphatase 68.6 (39-100) IU/L. The average calciuria in
24-h urine was 0.18 (0.02-0.43) g/24 h, while phosphaturia
was 0.59 (0.1-1.2) g/24 h (Table 2).

The average age of Group II patients (n=20) was the
same - 61.7 (46-76) years. The menopause commenced in

Parameters Group | Group Il p
Age (years) 61.7+8.3 (45-78) 61.7+8.6 (46-76) 0.5
Onset of menopause (years) 48.3+3.9 (36-55) 48+3.3 (42-54) 0.38
Duration of menopause (years) 13.4+7.3 (1-27) 13.7+9.5 (2-33) 0.447
No 23 (76.7%) 15 (75%)
Fractures (number)
Yes 7 (23.3%) 5 (25%)
Body weight (kg) 67.7£10.3 (51-92) 71.1+9.7 (52-90) 0.140
Body height (cm) 159.8+6.2 (147-173) 162.2+3.4 (157-169) 0.08
Body mass index (kg/m?) 27.2+3.2(21.9-33) 26.9+4.1(19.3-32.3) 0.289
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Table 2. Laboratory parameters according to groups before and af-
ter six-month supplementation

Table 4. Tolerance and adverse events by the end and during six-
month treatment

Parameters Group | Group Il p Parameters Group | Group Il
Serum calcium Before 2.3+0.16 2.3+0.18 0292 Tolerance after 6 Good 27/27 (100%) | 14/17 (82.3%)
After 2.3+0.12*% 2.3+0.13** ’ months Poor - 3/17 (17.6%)
Serum Before 1.2+0.2 1.2+0.17 0.470 Adverse events 0-6 | Absent 29/30 (97%) 15/20 (75%)
phosphorus After 1.2£0.19% | 1.2+0.08** | months Present 1/30 (3.3)* 5/20 (25%)**
Alkaline Before 68.6+15.2 69.1+18.9 0.461 * One patient reported weight gain
phosphatase After 64.2+11.9% | 60.7421.3%* N ** Two patients reported dyspepsia: nausea, bloating, abdominal pain; one
Bef 018201 0212015 reported rapid heart beats; other two patients discontinued treatment due
efore .18+0. .21+0.
Urine calcium 0.218 toadverse events
After 0.26+0.3* 0.28+0.2
. Before 0.59+0.3 0.65+0.36
Urine phosphorus 0.201
After 0.62+0.2% | 0.58+0.29%* 096
* 3 patients lost for follow-up; 0,95
**3 patients lost for follow-up; 1 patient refused blood taking, urine analyses D Before
were performed 0,94
Laboratory test changes after 6 months in comparison to baseline values: D After
Group |: serum Ca p=0.219; serum P p=0.467; alkaline phosphatase p=0.235; . 093
urine Ca p=0.168; urine P p=0.796; € 092
Group lI: serum Ca p=0.702; serum P p=0.909; alkaline phosphatase p=0.458; % i
urine Ca p=1.3; urine phosphorus p=0.408 =
a 091 L N
=
“ 09 | I i |
this group at the age of 48 (42-54) and lasted 13.7 (2-33) 080
years. Majority of the patients (15/75%) were free of bone ’ I i
fractures, while previous bone fractures were present in 5 028 i EE— i —
(25%) patients: radius and lower leg fracture in the first one, 0,87
lumbar vertebral fracture in the second, two fractures of ?L%u&; ﬁ;%ugpsg
the radius in the third, radius fracture in the fourth, while

multiple fractures were evidenced in the fifth patient. Their
average body mass was 71 (52-90) kg, height 162 (157-169)
cm, and BMI 27 (19.3- 32.3) kg/m? (Table 1).

In 16 (80%) patients, BMD was measured on the lumbar
spine, while in 4 (20%), it was measured on the hip. The
average bone density was 0.913 (0.632-1.03) g/cm?, while
T index was -1.90 (from -3 to -1.32) SD (Table 3).

The average blood calcium value was 2.3 (2.0-2.8) mmol/l,
phosphorus 1.2 (range 0.9 - 1.7) mmol/l, alkaline phospha-
tase approximately 69 (29.4-107) IU. The average calciuria
measured in 24-h urine was 0.21 (0.04-0.5) g/24 h, with
phosphaturia being 0.65 (range 0.3 -1.3) g/24 h (Table 2).

None of the observed parameters (age, onset and duration
of menopause, body mass, height, BMI, BMD and T-score
values or laboratory indicators) did not differ significantly
between the two groups before supplementation.

Results after six-month supplementation

Out of 30 patients of group I, six-month supplementation
was completed in 27 patients. Based on the physician’s deci-
sion, 2 patients were excluded: one due to scheduled gastro-

intestinal investigations, and the other for non-compli-

Table 3. Bone mineral density according to groups

Graph 1. Bone mineral density before and after 6-month supple-
mentation

ance with Ca/vitamin D, schedule. The third patient left
the study based on her own decision. None of the patients
lost for further follow-up reported adverse events in the
course of supplementation (Table 4).

BMD increase in the measured region from 0.901 to 0.948
g/cm? was evidenced in this group, which is close to the
significance limit (p=0.067), as well as reduced negativity
of T index from -1.9 to -1.7 (p=0.179) (Table 3, Graph 1).

Mean blood values of calcium 2.4 (2.2-2.4), phosphorus
1.2 (0.88-1.67) and alkaline phosphates 64.2 (46.9-84.5)
did not differ significantly in comparison to the base-
line values. Moreover, no significant changes in calci-
uria (0.26) and phosphaturia (0.62) in 24-h urine were
detected (Table 2).

Good tolerance of pearl calcium was recorded in all 27
patients who completed six-month follow-up. In the course
of a six-month follow-up, one of the patients (3.7%) reported
an adverse event manifested as increase of body weight
(Table 4). No new fractures were evidenced in this period.

A six-month treatment was completed in 17 out of 20
included patients of group II. One of the patients left the

Parameters Group | Group Il p
Lumbar spine 26 (86.7%) 16 (80%)

DXA (number) -
Hip 4(13.3%) 4 (20%)

BMD (g/cm?) Before supplementation 0.901+0.088 (0.74-1.03) 0.913+0.101 (0.63-1.03) p=0.332§

cm
9 After 6 months 0.948+0.109 (0.68-1.11)* 0.914+0.128 (0.69-1.04)#
- (sD) Before supplementation -1.9+0.42 (-3to-1.2) -1.9+0.72(3.1 to -1.32) p=0.303§
-score

After 6 months -1.7+£0.481 (-3 to -1.1)** -1.9+£0.72 (-3.1 to -1.32)##

* BMD before and after 6-month treatment p=0.067; ** T-score before and after 6-month treatment t test p=0.179;
# BMD before and after treatment p=0.987; ## T-score before and after treatment p=0.725; § between the groups before commencement of treatment



study based on her own decision, while the other 2 were
excluded due to the onset of adverse events. The first patient
was excluded 10 days after the commencement of supple-
mentation due to gastric pains, nausea and vomiting while
the second was excluded after 3 months since she reported
vitamin D intolerance (persistent diarrhoeas following each
administration of the drops) (Table 4).

An increase of bone mineral density was practically
not recorded in this group (BMD at baseline 0.913, by the
end of follow-up 0.914; p=0.987) or T-score change (-1.9
at baseline and at the end of follow-up) (Table 3, Graph 1).

Significant changes of laboratory and urine blood param-
eters were not recorded in this group either. Mean value
of blood calcium was 2.3 (2.1-2.43) mmol/l, phosphorus
1.2 (1.1-1.3) mmol/l and alkaline phosphatase 60.7 (45.7-
74.8) IU. Moreover, calciuria increase from 0.21 to 0.28
g/24 h was not statistically significant or decrease of phos-
phaturia value in g/24 h (Table 2).

Good tolerance was recorded in 14 out of 17 patients
who completed six-month supplementation. Lack of toler-
ance in the form of nausea, bloating and gastric pains was
reported by 2 patients, while the third one reported rapid
heart beats. With 2 patients withdrawn from the study when
adverse events are taken into account, the total number of
patients who developed adverse events over the 6-month
follow-up was 5 out of 20 (25%) patients (Table 4). No new
fractures were recorded in this group either.

DISCUSSION

The long-term process of treatment of osteoporosis necessi-
tates, in addition to specific antiresorptive therapy, calcium
and vitamin D supplementation. Investigators from Denmark
reported, in ~10,000 individuals aged >66, living indepen-
dently, significant (16%, p<0.025) reduction of risk frac-
tures in case of the application of calcium and vitamin D
supplementation [10].

We are aware that assessment of efficacy after 6 months
is a short period to achieve BMD to be documented by the
DXA method. However, our results indicate the increase
of bone mineral density as early as after six months after
administration of biological CaCO; in postmenopausal
women with reduced bone density. No changes of bone
density were recorded after 6-month supplementation in
the group receiving twice as high inorganic CaCO, dose.

Tolerance of bio-calcium supplementation was excel-
lent in absence of any adverse events with good adher-
ence to treatment. The information was highly significant,
having in mind our own experience, and reference liter-
ature data, reporting that particularly poor compliance
was associated with calcium/vitamin D supplementation,
which emphasized the need for finding the new routes of
supplementation [11].

Giant seashells Pinctada maxima, similarly to other
members of Pinctada genus produce large pearls throughout
their life. Both, pear]l and mother-of-pearl, are basically
composed of CaCO, (aragonite), while the bone is mostly
composed of calcium phosphate (hydroxyapatite, HA) [9,
12]. The process of shell bio-mineralization has not been
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completely elucidated yet. Organic calcium mostly origi-
nates from plankton used by shells for their nourishment,
while pearl composition depends on the composition and
temperature of seawater [13]. Initially formed meshwork
of the organic matrix induced formation of crystals within
the allowed space, which necessitates a continuous supply
with calcium, with its uptake, active transport, accumu-
lation and particularly regulatory processes of the mech-
anism still being an attractive field of research [12, 13].

By far more intriguing from the mineral part of the
pearl is the organic one, which makes 2-8% of their content
[10]. These two pearl components are arranged in several
hundreds of closely, alternatively related layers [9, 13].
Phylogenetically highly distinct mechanisms of pearl and
bone mineralization still have a common characteristic —
both are the products of living organism bio-mineralization.
The studies carried out so far have indicated that the pearl
matrix has numerous diffusible, water-soluble proteins and
growth factors (Water-Soluble Matrix-WSM) controlling
both in vivo and in vitro the process of pearl bio-miner-
alization based on the mechanism similar to osteogen-
esis, i.e., HA synthesis in human population [9, 13, 14].
Previous studies have provided solid evidence that nacre
produced by shell Pinctada maxima may stimulate osteo-
blast culture both, in vivo and in vitro, to produce bone
(osteogenic activity), which makes it a suitable material
for bone reparation [9, 13, 14]. In vitro studies support
the initial hypothesis suggesting that diffusible signaling
molecules of the shell nacre organic matrix are included
in stimulation of mammalian osteoblasts — targeted cells
in the process of bone synthesis [15]. Increased activity of
alkaline phosphatase (osteoblast differentiation marker)
has been documented in osteoblast and WSM culture
as well as the increased quantity of antiapoptotic proon-
cogen Bcl-2 in the osteoblast cytoplasm and nucleus. It
has also been evidenced that calmodulin - intracellular
calcium sensor protein - actively participates in calcium
transport, aimed at its deposition in the matrix meshwork
as well as that only two amino acid residues in its struc-
tures have been changed during evolution from molluscs
to vertebrata [12, 16].

Wide dental application of the alveolar implants made
of natural calcium carbonate (bioracine) obtained from
shells Pinctada maxima has evidenced that the chips may
be implanted in human bone, accepted by the human body
to express biological response through release of the active
molecules that induce bone regeneration. The response
included local osteogenetic activity and nacre integration
into the host bone in absence of inflammatory reaction.
Histological studies have evidenced unusual cellular fusion
of the two types of tissue on the junction between the alve-
olar implants and human macxillary bone [17].

CONCLUSION

Six-month supplementation with CaCOj, of the biological
origin in the daily dose of 260 mg has led to the increase
of bone mineral density from 0.901 g/cm? to 0.948 g/cm?
(p=0.067), while bone mineral density remained the same
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in the group supplemented with inorganic CaCOj, in the
daily dose of 500 mg. However, these data could not strongly
support the hypothesis of better efficacy of bio-calcium
taking into account a small number of patients and a short
follow-up period in this pilot study.

Tolerance of CaCO, of the biological origin was excel-
lent and free of any adverse events.

The results of laboratory calcium, phosphorus and alka-
line phosphatase blood tests as well as calcium and phos-
phorus urine levels were within normal cutoff values.
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CynnemeHTauuja 6M0ON0OWKUM Kanuujymom 13 WKosbKe Pinctada maxima
KOA ¥eHa Yy NOCTMEeHONay3u ca CMakb€HOM MUHEPASTHOM F'YCTUHOM KOCTH:

nUNOT-CTYyAM]a

Hapa ByjacmHosuh-Crynap'?, CHexaHa HoBkoBuh?, VBaHa Jeaguh3
'KaTeppa nHTepHe meanunHe, MeguumHckn dakyntet, YHuBep3utet y beorpaay, beorpag, Cp6uja;

2NIHcTuTyT 3a peymaTonorujy, beorpag, Cpbuja;
3International Trade System, beorpap, Cpbuja

KPATAK CAZIPXA)

YBop Jleyetbe ocTeonopose, y3 cneunpuyHy aHTUPECOPNTUBHY
1N aHabonnuKy Tepanujy, 3axTeBa CyrniemMeHTaLujy Kanumjymom
1 BuTammHom [l. [naBHu cacTojak 6rcepa WwKosbKe Pinctada maxi-
ma je kanuujym-kapboHat (CaCO;). TexHONOrjoM MUKPOHW3aLM-
je brcepa y HaHoMonapHwW npax nosehaHa je racTpoVNHTECTHAS-
Ha ancopnuuja Kanumjyma go sue og 90% y3ete fo3e. Kyntusa-
LMja BrcepHUX WKOIBKM X je y4YnHUIa onLuTe AOCTYMHWM MO BP-
110 NPUCTYMaYHOj LIEHMW.

Lunm paga Lwmb nctpaxuBarba je 61o fa ce yctaHoBe edrika-
CHOCT V1 MOAHOLL/BMBOCT CynnemeHTaLmje GUONOLWKNM KanLujy-
MOM KOZ »eHa Y MOCTMEeHOmMay3u ca CMatbeHOM MIHEPASTHOM ry-
CTUHOM KOCTY (eHr1. bone mineral density — BMD).

Metope papa Mepenu cy BMD Knume nam Kyka 1 KOHLEHTpauu-
je ankanHe dpocdatase, kanuyujyma u ocpopa y cepymy u 24-va-
COBHOM YPUHY Npe 1 LWecT MeceLu nocsie cynnemeHtaumje. Mcnu-
TaHWLie Cy CBPCTaHe y /iBe rpyne: npBy je YnHuno 30 xeHa Koje cy
npumane cynnementaumjy CaCo, y Buay Kancyna 6ucepHor npa-
Xa WKombKM Pinctada maxima (ogroBapa 260 mg enemeHTapHor
Kanuujyma), a apyry rpyny 20 xeHa Koje Cy nprumMane HeopraHcKu
CaCo;, (500 mg enemeHTapHor Kanuujyma). O6e rpyne cy npuma-
Ne UCTY JHEBHY A03y xonekanundepona (666 J).

Pesyntatm [lpoceyHa CTapocT UcnuTaHKLa ABe rpyne 6una je
ucta - 61,7 rognHa. Ha noyetky meHonayse ucnuTaHuLe npse
rpyne cy y npoceky nmasne 48,3 roanHe, a ucnutaHuLe apyre rpy-
ne 48 rognHa. MeHonay3a je y npoceky Tpajana 13,4 rognHe Kog
ucnuTaHuua npse rpyne, a 13,7 roguHa KoA ncnutaHuua apyre
rpyne. [poceyHa BpeAHOCT MHAEKCA TeNecHe Mace y NpBoj rpynu
6una je 27,2 kg/m?, a'y apyroj 27 kg/m?. Tpyne cy ce no cBuM napa-
MeTprMa mMorne nopeautu (p>0,05). BMD ce Kop »eHa npse rpy-
rne HakoH LecT meceln nosehana ca 0,901+0,088 Ha 0,948+0,109
g/cm? (p=0,067), [OK y APYroj rpynu Huje 3abenexeHa NnpomeHa
BMD. bruonowwku CaCO; ncnutaHuLe Cy ofJIMYHO NOAHENE U HUje
OGN0 HeXeJbeHUX peakLyja.

3akspyyvak Pe3yntatv oBe NUNOT-CTyAMje He MOry YBPCTO fa Mo-
Apxe xunote3y o 60/boj edprKacHOCTM cynnemeHTaumje 6ruono-
WKMM KanuujyMoM y OAHOCY Ha HeopraHcku, bynyhu aa je 6poj
ncnuTaHrka 6o mManu, a nepvoa mocmatparba Kpatak. Mnak,
YCTaHOB/beHa je ofInyHa noaHoLlwbneocT CaCo; 6uonoluKor no-
peKna, a HeXxerbeHnx peakuyja Huje 6uno. CBu nabopatopujcku
rnokasatesbu y obe rpyne ucnutaHula 6unu cy y rpaHmuama Hop-
MafiHUX BPeJHOCTH.

KrbyuHe peun: cynnemeHTaumja Kanwyujymom; 61ionoLwwKm Kanuu-
jym; HeopraHcKm Kanuujym; octeonoposa; Pinctada maxima
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