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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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EFFICACY OF OSSEIN-HYDROXYAPATITE COMPLEX AS A PHARMACOLOGICAL
CORRECTOR OF BONE LOSS (REVIEW)
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Abstract.

Theproblem ofosteoporosisisrelevant duetothe high frequency
of its prevalence throughout the world. Complex mechanisms
for maintaining bone mass biomass require various options
for their pharmacological correction, so the range of proposed
drugs is expanding. Among the debatable indications for the
pharmacological correction of osteopenia and osteoporosis, the
effectiveness and safety of the ossein-hydroxyapatite complex
(OHC), which contributes to the preservation of mitogenic
effects on bone cells, are specified. The literature review dis-
cusses aspects of the use of OHC: in traumatology and surgery
for problematic complicated fractures, the impact of both excess
and deficiency of hormonal regulators in postmenopausal
women or in conditions of long-term pharmacotherapy with
glucocorticoids, age-related as-pects from childhood to old age
correction by OHC of accompanying bone tissue imbalance
in pediatrics and geriatrics are considered, as well as the
mechanisms of the positive effect of OHC in experimental
data are clarified. Among the unresolved debatable issues of
clinical protocols, various dose aspects, duration of therapy and
clarification of indications in accord-ance with the requirements
of personalized medicine continue to remain.

Key words. Osteoporosis, ossein-hydroxyapatite complex,
fracture correction, glucocorticoid osteoporosis, postmenopausal
osteoporosis, experimental osteoporosis.

Review.

The problem of osteoporosis (OP) remains quite relevant
in recent years. According to SCOPE (The Scorecard for
Osteoporosis in Europe), in 2019 in Europe (European Union,
plus Switzerland and the UK), 32 million people aged 50+
suffered from osteoporosis, equivalent to 5.6% of the total
European population over the age of 50 years, or about 25.5
million women (22.1% of women over the age of 50) and 6.5
million men (6.6% of men over 50) [1].

OP is a multifactorial systemic metabolic disease of the
skeletal system, characterized by a decrease in bone mass, and
a violation of bone micro architectonics, leading to excessive
bone fragility and a high risk of fractures. The danger of OP lies
in the fact that, while asymptomatic, the disease is diagnosed
already at the stage of complications — a low-energy fracture.
Fractures are common and place a huge medical and personal
burden on the elderly who suffer from them, and cause serious
economic damage to the nation [2]. The number of people
aged 50 years and older at high risk of osteoporotic fractures
worldwide in 2010 was estimated at 158 million. Demographic
shifts mean that this number is likely to double by 2040 [3].

The most common sites of osteoporotic fractures are the
spine, hip, and distal radius. Hip fractures almost always result
in hospitalization, recovery is slow, and rehabilitation is often
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incomplete. Vertebral fractures can occur without serious
symptoms, but frequent recurrences result in disability. Distal
radius fractures usually have a favorable prognosis [4]. The risk
of a subsequent fracture is especially high in the first two years
after the first fracture [5].

Throughout human life, starting from birth, there is a continuous
process of bone remodeling, which ensures the complete renewal
of the human skeleton 3-4 times in a lifetime. This process
is provided by the main cells of bone tissue — osteoclasts,
responsible for bone resorption, and osteoblasts, involved in
the synthesis of new bone tissue. Normally, the processes of
bone resorption and synthesis are balanced; when this balance
is disturbed, osteoporosis develops. Diagnosis of the disease is
based on the quantitative assessment of bone mineral density
(BMD) using dual-energy X-ray absorptiometry (DEXA). The
state of bone metabolism is assessed by biochemical markers
of OP [6].

According to the classification of osteoporosis, it can have
completely different causes, including 4 variants of primary
osteoporosis and more than three dozen secondary processes,
depending on diseases of different systems, age, gender,
hormonal disorders, genetic disorders, and adverse events from
drug therapy. This requires separate studies of the proposed
approaches for pharmacotherapy, creates some doubts for
unified recommendations and accordingly may lead to debatable
problems for certain groups of patients.

The treatment of OP requires long-term use of medications.
Today, both agents that normalize the mineral composition
of bone tissue and drugs that affect its organic basis are
used. Previously, calcium preparations were included into
the standards for the treatment of bone disorders: back in
1997, studies of its 5 different salts used in Western Europe,
according to the results, did not differ much from each other,
were accompanied by an increase in blood calcium levels and
a decrease in parathyroid hormone (especially from carbonate
and citrate calcium) [7].

Along with various options for pharmacotherapy with
calcium preparations, vitamin D, bisphosphonates, strontium
preparations, hormone replacement therapy, and other areas
that have been sufficiently studied at the level of evidence-based
medicine, a number of combined approaches for the correction
of OP are proposed. The proposed bone biomaterials in the
review of the Chinese authors are also diverse [8].

One of the less studied new directions in the treatment of OP
includes OSTEOGENON — an ossein-hydroxyapatite complex
(OHC) (830 mg per tablet), manufactured by Pierre Fabre
Medicament Production, France. Ossein includes bone tissue
remodulators: beta-transforming growth factor (21 ng), insulin-
like growth factors type I (168 ng), type II (84 ng), osteocalcin
(5.8 ng), type I collagen (216 mg), which are considered to be
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mitogenic for bone cells. Hydroxyapatite contains 178 mg of
calcium and 82 mg of phosphorus. Osteogenon has a dual effect
on bone tissue metabolism: it stimulates osteoblasts and inhibits
osteoclasts. These different actions physiologically complement
each other and regulate the balance between bone resorption
and bone tissue repair.

Postmenopausal Osteoporosis. By 2009, the first meta-
analysis (1966-2008) comparing the efficacy of OHC and
calcium supplements in postmenopausal women was published:
out of 649 publications, 18 were selected for further review,
then they were limited to 6 controlled RCTs, with a number of
participants of 360 people (179 in osteogenon group and 181in
the calcium carbonate group). OHC has been shown to be more
effective in maintaining and increasing bone mineral density
(BMD), with good tolerance: the frequency of adverse reactions
is less than 4% (3.2% — constipation), against 13.4-18% of
calcium preparations [2].

By 2014, there were several systematic reviews and meta-
analyses of the effectiveness of OHC. In the sources Medline
(1966-2013), Cochrane Controlled Clinical Trials Register,
Embase, a number of randomized trials confirmed its benefits
in reducing pain symptoms, accelerating fracture consolidation
in postmenopausal women, with various bone disorders in
comparison with dietary supplements and calcium carbonate
[9,10].

In postmenopausal women, the ossein-hydroxyapatite
complex was more effective than calcium triphosphate [11] or
calcium carbonate [12], however, in early studies there were no
clinical trials to assess the risk of fractures [2], therefore OHC
was considered an alternative monotherapy in postmenopausal
women and during pregnancy.

In a follow-up study of 74 perimenopausal women with
osteopenia, the effect of OHC (1660 mg/day) and calcium
carbonate (1200 mg/day) on pain syndrome and quality of life
(VAS, VRS, and SF-36 questionnaire) was assessed. After 6
months of treatment, in the osteogenon group, back and knee
pain scores were significantly reduced, and quality of life scores
were significantly improved; in the calcium carbonate group,
the changes were insignificant [13].

In SENIAL OP in 120 women over 65 years old, for the
first time in Barcelona (2000-2004), the effect of the ossein-
hydroxyapatite complex at a dose of 2 tablets twice (712 mg of
elemental calcium/day) and calcium carbonate (1 g of elemental
calcium/day) was compared; both groups received vitamin D
(calcifediol 266 mcg). The study lasted 3 years. There was a
significant increase in the level of osteocalcin in the blood,
BMD in the group of ossein-hydroxyapatite complex [14].

In a study conducted in Ukraine, in 67 patients over 60 years of
age with osteoporotic hip fracture, compared the effectiveness
of endoprosthetics only with a combination of endoprosthetics
and conservative correction with strontium ranelate (2 g/day,
up to 3 months) and ossein-hydroxyapatite complex (6 tablets/
day, up to 6 months). The clinical effect of combination therapy
was already observed after 4 weeks of treatment, the authors
recommend this approach for the treatment of osteoporosis and
the prevention of instability of the endoprosthesis components
[15].

37

Glucocorticoid Osteoporosis. The mechanisms of this OP
variant are complex and varied. Cytoplasmic glucocorticoid
receptors take place on osteoblasts, realizing direct effects
on bones: protein and collagen synthesis slows down, RNA
synthesis in osteoblasts decreases, proliferation of osteoblast
precursors decreases; on the contrary, the activity of osteoclasts
is increased, as well as the secretion of parathyroid hormone,
with a decrease in absorption in the intestine and reabsorption
in the kidneys of calcium and phosphorus. In addition, the
synthesis of active forms of vitamin D decreases. In steroid OP,
damage to the bones of the axial skeleton (spine, ribs, bones
of the cranial vault), pelvic bones is typical; stunted growth in
children [16].

Among the early studies in the Czech Republic (292 patients
— 207 women and 85 men) showed a negative effect of
glucocorticoids (GC) on vitamin D metabolism, which leads to
secondary hyperparathyroidism and increased bone resorption
by osteoclasts. It was shown that women had steroid OP 2.5
times more often, especially in combination with other factors
(hypercalciuria, immobilization). Against the background of
complex therapy of steroid OP with calcium, vitamin D, OHC,
bisphosphonates, an increase in BMD and a significant reduction
in the number of fractures were obtained [17].

Among the secondary OP, OP in rheumatological patients,
first of all, hormonal glucocorticoid (GC), often secondary to
rheumatoid arthritis, systemic lupus erythematosus, ankylosing
spondylitis and other systemic connective tissue diseases,
acquires relevance. Even minimal doses of GC in such patients
lead to osteopenia, which develops in the absence of preventive
protection of patients [18,19]. According to the EULAR
2007 data on systemic GC therapy for rheumatic diseases,
the diagnosis of OP is made when BMD in DEXA (T-index)
decreases by 1.5 standard deviations from peak bone mass, this
requires earlier control, including against the background of
baseline calcium and vitamin D preparations [19].

The effectiveness of Osteogenon was compared with the
calcium-vitamin D combination in 47 patients with rheumatoid
arthritis (48.94% of patients received GC at a dose of 5-10
mg/day), divided into 2 groups. The frequency of osteopenia
in these patients reached 51.1% (T-score -1.55+0.31); OP was
detected in 31.9% of patients (T-score — 2.89+0.25); normal
parameters of the BMD were only in 17% of patients; the
duration of the observation was 6 months. One group received
Osteogenon against the background of basic therapy — 2 tablets
2 times/day, calcium dose 712 mg/day; the second group is a
calcium preparation with vitamin D (1000 mg and 800 IU). The
results confirmed the effectiveness of osteogenon: improvement
in well-being, a significant decrease in vertebrogenic pain
syndrome after 6 months by 35.4% (against 9.1% in the
comparison group). The increase in BMD in patients with OP
was 6.9%, in patients with osteopenia 2.97% (against 1.79%
and 1.54%, respectively, in the calcium-vitamin D group [19].

Osteoporosis in Children. One of the options for steroid
OP is its development in children with a nephrotic variant
of glomerulonephritis, the basic therapy of which includes
prednisolone, and methylprednisolone pulse therapy is not
excluded. For the correction of children's hormonal OP, complex
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preparations of calcium-vitamin D3 with microelements, and
vitamins (Calcitonin, Cigapan, etc.) have been proposed [16].
There have been separate studies of OP in children involved
in sports. It has been shown that excessive physical activity is
a risk factor for the formation of OP, although the majority of
pediatricians, as the survey showed, think otherwise. When
analyzing the international databases PubMed/Medline for
2011-2015, only 33 publications in this area were found [20].
Other factors contributing to the development of OP in
children include: nutritional deficiencies (deficiency of protein,
calcium, polyhypovitaminosis), a number of diseases, smoking,
alcohol abuse, beer, as well as negative drug effects, against the
background of the great needs of a growing organism. Diagnosis
is based on DEXA results (Z-scores less than -2.0 SD), in
addition to changes in biochemical bone markers. Even more
difficult is the correction of these disorders with drugs, taking
into account a number of restrictions on their use in sports [20].
In the complex treatment of osteoporotic fractures, an
important place is given to the medical correction of bone
remodeling. The appointment of OHC for the treatment of
fractures in children with delayed formation of peak bone mass
(BMD deficit 10-20% relative to the age norm), 6 tablets/day
during the year, contributed to the normalization of calcium and
alkaline phosphatase levels in the blood, an increase in BMD by
2-3% in the region of the femoral neck and 3-6% in the spine.
Extension of therapy for another year led to the normalization of
BMD in accordance with the age norm (according to DEXA) [21].
Immobilization Osteoporosis. A number of studies have
been conducted to clarify the comparative effectiveness of
osteogenon in immobilization osteoporosis. Thus, in 65 patients
with terms after a high-energy injury from 4 months to 7 years,
the comparative effectiveness of pharmacological correction of
bone remodeling was specified (when compared in the group
of osteogenon, calcium with vitamin D3 or only in surgical
treatment), in 61 patients had an initial decrease in BMD to the
level of osteoporosis (DEXA method, with a Z-score from -2.5
SD to -5.3 SD). Osteogenon was used after 21 days of surgical
correction, 6 tablets/day for up to 3 months, then 3 tablets/day
for another 3 months, doses in the comparison group for similar
periods: calcium 1000 mg and 400 IU vitamin D3, then 500 mg
and 200 IU (i.e., patients in both groups received the same daily
amount of elemental calcium). During osteogenon therapy, the
BMD of the operated limbs after 6 months increased by 5.5%,
after 1.5 years — by 9.7%; terms of consolidation of false joints
of the thigh were reduced by 2 months, lower legs - by 3 months.
During calcium therapy with vitamin D3, an increase in BMD
was observed only after 1.5 years by 1.8%, and the time for
the fusion of the femur and lower leg bones decreased by 15%
and 30%, respectively. During therapy with both osteogenon
and calcium with vitamin D3, acceleration of bone remodeling
processes was noted: after 6 months of treatment, the bone
resorption marker CrossLaps in the osteogenon group was 3.1
times higher than in the comparison group; in the calcium group
with vitamin D3 - 2.8 times higher than the comparison group.
The dynamics of CrossLaps excretion after 6 months were
different: in the groups of osteogenon and calcium with vitamin
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D3 — an increase in the indicator, in the comparison group - a
decrease [22].

In the first 3 months, osteogenon contributed to a 3.9-fold
decrease in the level of parathyroid hormone in the blood, but
there was an increase after 6 months, as a reflection of the bone
remodeling activation factor. Taking into account the provision
of normal bone formation by macroergs (anaerobic glycolysis),
the activity of LDH, then MDH, increased during osteogenon
therapy. In the blood, the growth factors of this drug caused an
increase in MCHC (the average concentration of hemoglobin in
an erythrocyte), a decrease in the nuclear index, and indicators
of anisocytosis. Vitamin D3 was characterized by stimulation
of the immune system: there was an increase in phagocytosis
and HCT test, with significant correlations with parathyroid
hormone, CrossLaps, and granulocytosis [22,23].

The study of the effect of osteogenon on the consolidation of
pseudoarthrosis of long bones complicated by immobilization
OP was carried out in 73 patients in 2006-2009 (age 20-55
years) in 3 groups: osteogenon in 17 patients (at doses of 3-6
tablets/day for up to 6 months), calcium with vitamin D3 in
similar doses (23 patients) and a group without pharmacological
correction (33). In both groups of pharmacotherapy, there was an
increase in the activity of acid and alkaline phosphatases, and a
decrease in the level of parathyroid hormone compared with the
control group. However, the activation of the metabolic activity
of osteoblasts in patients treated with calcium and vitamin D
preparations was shorter in contrast to patients treated with
osteogenon. The use of osteotropic drugs in the postoperative
period contributed to a reduction in the time of consolidation
(by 28.6-34.3%) and the total duration of treatment compared
with the control group. The absence of metabolic correction in
patients led to bone loss, osteogenon contributed to the increase
in BMD of the operated limb [23].

Aseptic Necrosis. Generalization of the problem of aseptic
necrosis of the femoral head was reflected in the Clinical
guidelines in 2020 [24]. The authors emphasized the relevance
of'this situation: in the UK 1989-2003 the incidence of pathology
reached 1.4-3.0 per 100,000 population [25], in the USA by 2000
— 300,000-600,000 patients [26], in Japan - the incidence is 1.9
per 100,000 population [27], and young working age suffers,
with a male predominance of 3:1. The options for diagnosis
and pharmacotherapy, surgical treatment are determined by the
international classification of osteonecrosis (ARCO) [28]. Basic
therapy from the first days of treatment includes daily intake of
calcium and vitamin D preparations, with the recommendation
to use the ossein-hydroxyapatite complex, in doses of 2-4 tablets/
day, under the control of blood calcium levels every 3 months,
lasting up to a year. The level of 25-OH vitamin D in the blood
must be kept at least 40 ng/ml. This therapy is combined with
the appointment of bisphosphonates, although this pathology
is not mentioned in the annotation to them (off-label intake).
When more than 50% of the femoral head is affected, total joint
replacement is required [24].

In Dentistry in rheumatoid arthritis, diagnosed generalized
periodontitis is also accompanied by impaired bone metabolism
and calcium-phosphorus metabolism, negative dynamics of
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bone markers — acid and alkaline phosphatases, which were
eliminated by OHC in 6 months of therapy in 123 patients
[29]. Authors from Belarus are expanding their understanding
of the mechanisms of influence of drugs based on synthetic
hydroxyapatite in dentistry, including osteogenon [30].

In a number of experimental dental studies, a search was
made for drugs that could inhibit the resorption processes of
bone tissue and exhibit a periodontal protective effect. Rats
with pre-modeled osteoporosis and periodontitis were treated
with osteotropic therapy with six drugs, incl. osteogenon. The
experiment lasted 4 months. It was found that in the osteogenon
group, the highest level of acid glycosaminoglycans involved
in bone tissue repair was found in the thigh bones (67.34%),
the lowest in the lower jaw (20.27%); the highest level of
glycosaminoglycans in the bones of the lower jaw (59.76%)
was found in the Teraflex group [31].

The combined pathology of osteochondrosis of the spine and
periodontal disease, which has been widespread in recent years,
also mutually aggravates the mechanisms of their development,
which was shown in an experiment in rats: when modeling
osteochondrosis in the cervical intervertebral discs for 120
days of observation, histological methods convincingly proved
the growing damage to periodontal tissues. Comparison of the
treatment complex (including osteogenon 75.6 mg/kg up to
30 days) with the traditional approach to periodontal therapy
showed its advantages: reduction of inflammation, perivascular
resorption of bone tissue in the alveolar processes of the jaws,
the presence of only individual foci of bone lysis, a decrease in
the number of osteoclasts with an increased size of osteoblasts,
i.e. increase in bone tissue regeneration [32].

Conclusion.

1. Disturbances in the balance between resorption and
regeneration of bone tissue (osteopenia, osteoporosis) have a
complex pathogenesis, which differs depending on the underlying
disease, which makes it difficult for real comparability and
effectiveness of osteotropic drugs.

2. Among a number of proposed methods of pharmacotherapy,
attention is drawn to the ossein-hydroxyapatite complex,
the composition of which is able to stimulate adequate bone
formation.

3. Evidence of the efficacy and safety of the ossein-
hydroxyapatite complex is given in the review for problems of
traumatology in various types of fractures, in rheumatology, in
long-term hormonal therapy with glucocorticoids, in dentistry,
in the age aspect and in experimental data.

4. The received recommendations for the use of osteogenon
differ in different doses and duration of therapy, which
contributes to the continuation of research in specific conditions,
in accordance with the requirements of personalized medicine.
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PE3IOME

YODPEKTUBHOCTD OCCEHH-
THIPOKCUAIIATUTHOIO KOMILIEKCA KAK
®APMAKOJIOTHYECKOTO KOPPEKTOPA MTOTEPH
KOCTHOI TKAHHU (OB30P)

SIKOBJIEBA OA, TOMHA-KAPJACEBUY OIO,
IHIEPBEHIOK HB.

Bunnuyxuti nayuonanvuelll MeOUYUHCKUL YHUBEPCUMEM UM.
H.U. Ilupoeosa, Yxpauna.

[Ipobnema ocTeomopo3a akTyalbHa B CBSA3H C BBICOKOM
4acTOTOM €ro paclpoCTPaHCHHOCTH BO BceM Mupe. CIIoKHBIC
MEXaHU3MBI ~ COXPaHCHHS OWOMAacChl KOCTHOM  Macchl
MPEJIIOIATAIOT PA3IUYHBIC BAPUAHTHI UX (PapMaKOIOTHUSCKOU
KOPPEKIUH, TTOTOMY CIEKTpP MpeJIaracMbIX JICKapCTBECHHBIX
MperapaToB pacuIupsieTcs. Cpenu JTIUCKYCCUOHHBIX
MOKa3aHui K (hapMaKoJIOTUYECKON KOPPEKIIMHA OCTCOTICHUU U
0CTEOIOpo3a YTOYHSIOTCA A(PPEKTHBHOCTh W 0€30MacHOCTH
OCCEHH-TUIPOKCUAIIATUTHOIO KOMILIEKCa (OI'K),
CIOCOOCTBYIOIIETO COXPAHCHUI0 MHTOTCHHBIX BIMSHUN Ha
KOCTHBIC KJIETKA. B 0030pe muTeparypbl paccMaTpHBAIOTCS
aciektel npuMeHeHns OI'K: B TpaBMaTonorum m Xupypruu
mpu TPOOTEMHBIX OCIOKHEHHBIX IEpeoMaX, BIUSHHE Kak
n30BITKA, TaK W JAeQUIUTa TOPMOHAIBHBIX PETYISATOPOB Y
ITOCTMEHOMAY3abHBIX JKCHIIUH WK B YCIOBHUSX JUTUTCIHEHOU
(dapMakoTepanuu  JTIOKOKOPTHKOUIAMH, PACCMAaTPUBAIOTCS
BO3pACTHBIC aCIEKThI OT JETCTBA JO CTApOCTH KOPPEKIHU
OI'K comyTcTBYIOIIEro B IEAUATPUH U TepUATPUH TUcOaTaHca
KOCTHOM TKaHH, a TaK K€ YTOYHSIOTCI MEXaHU3MBI
mo3utuBHOrO BiussHUs OI'K B 9KCIEPUMEHTANBHBIX JTaHHBIX.
Cpenu HEepelIeHHBIX JUCKYCCHOHHBIX BOIMPOCOB KIMHUYCCKUX
MPOTOKOJIOB TPOJIOJDKAIOT OCTaBAThCS PA3IUYHBIC JO30BBIC
ACIIEKTHI, IITUTEILHOCTD TEPAITUH U KOHKPETH3AINs TIOKa3aHU I
o TpeOOBAHUSIM MTEPCOHATH3IUPOBAHHON MEIHAIUHEI.

KiroueBbie ci10Ba: 0OCTEONOPO3, 0CCEUH-THAPOKCHATIATUTHBIT

KOMIUICKC, KOppeKuus IMepeioMOB, FJ'IIOKOKOpTI/IKOI/II[HHﬁ
0OCTCOIIOPO3, HOCTMeHOHay3aJ'IBHI:Iﬁ 0CTCOIOpPO3,
SKCHepI/IMeHTaHLHHﬁ OCTCOII0OPO3.
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