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Abstract. The aim of our study was to correct osteosclerotic changes (aseptic bone necrotic lesion) of mandibular bones
in laboratory white rats. Changes were caused by 1 and 3 monthly intragastric administration of amino phosphonic impurity.
It was formed during artisanal manufacture of meta-amphetamine. A dose was 63 mg/kg 1 time per day, and followed by
exposure to 5% water solution of Trilon B at a dose of 250 mg/kg. Mandible structure was researched by light microscopy.
Three additional functional indices and elements of node-strut analysis were enrolled. Indices and their abbreviations were
used in accordance to Committee on Histomorphometry Nomenclature (ASBMR).

It was found that intragastric administration of Trilon B at a dose of 250 mg/kg after one-month- and three-month
influence of amino phosphonic impurity (by-product of methamphetamine artisanal synthesis) at a dose of 63 mg/kg led to
improvement of mandible bone remodeling. Also, enhancement of processes that removed osteosclerotic changes as well as
an involution of myelofibrosis took place.

Keywords: artisanal production of methamphetamine, involution, mandible, bone necrosis, Trilon B.
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Pe3tome. Metoro nocii/keHHsT Oynia KOPEKIisl OCTEOCKJIEPOTHYHHMX 3MiH (BHJL ACENITUYHMX OCTEOHEKPOTHIHHX
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MeTaamitaminy 103010 63 Mr/kr 1 pa3 Ha 100y, 3 HOJANBIINM BIUIMBOM 5% BOIHOIO po34nHy TpIoHYy b no3o10 250
MI/KT. 3a JONOMOIOI0 CBITJIOBOI MIKPOCKOINI JOCIIZKyBaBCS CTPYKTYPHHH CTaH HIDKHBOLIGNENHOI KICTKH, i3
3acTocyBaHHsM node-strut aHaymizy i BHKOPHCTaHHSAM MOKa3HHUKIB Ta aOpeBiaTyp, 3alpOIOHOBAaHMX KOMITETOM i3
TiCTOMOP(OMETPUIHOT HOMEHKJIATYpH AMEPHKAaHCHKOTO TOBApHCTBA 3 JOCHIDKCHHS KiCTOK 1 MiHepaiB, a TakoX i3
BKJTFOYCHHSIM TPHOX JOJATKOBHX (DYHKIIOHATBFHIX MTOKA3HHKIB.

Bcranosneno, mo 30-moboBe BBemenHs Tpmwiony b micns 30 i 90-mo6oBoro BIUMBY —JOCIIIKYBAaHOL
amMiHO(OoCOHOBOI JOMIIIKM TPU3BOIIO 10 HOpPMANi3allii IPOIECiB PEMONCTIOBAaHHA KICTKOBOI TKAaHWHH 1, B
HOJAIBIIOMY, 10 3MEHILICHHs, HaMipHO c(hOPMOBAHOI Ta CKJICPO3MPOBAHOI KICTKOBOT peyOBHHHU. BHKMKano nponecu
iHBOMIONT Mi€TO(IOPOTHIHIX 3MiH ¥ KICTKOBOMO3KOBHX IIPOCTOPaX (3aMiHa 30H (iOpo3y PEeTHUKYIPHOIO CTPOMOIO 3
KJIITHHAMHM MIEJIOITHOTO psiy 1 PSCHOIO BacKyispusaiieto). [Ipy KOpPOTKHMX TepMiHax BIUIMBY JIOCHIDKYBaHOT
amiHodocdonoBoi nomimku (30 1i6) pe3opOList KICTKOBOI TKAaHMHM 3iHCHIOBANIACS 3a 3MIlIAaHMM MEXaHI3MOM 13
NIepeBKAHHIM KIITHHHUX MeXaHi3MiB pe3opOuii. [Ipu Oinbln TpuBajgoMy BIUIMBI JOCIIKYBaHO! aMiHO(GOCHOHOBOT
nomitrkd (90 1i0) pe3opOiist KICTKOBOT TKAHWHH 3IHCHIOBANACS 3 TISPEBaKAHHSIM HEKITITHHHAX MEXaHI3MIB, IPUYHHOIO
SIKUX CTaJla BUCOKA IIUTbHICTH KICTKOBOTO MaTPHKCY 3 IUISHKAMH aBacKyJIIPHHX 30H (OCTEOCKICPOTHUYHI 3MiHH).

Omxe, 3actocyBanHs Tpunony b mozoro 250 mr / kr y naboparopHux Oimx mrypiB micias 1 1 3-micsaHOro
BHYTPIIIHBOIITYHKOBOTO BBEACHHS aMiHO(OC(OHOBOI NOMIIIKK J030(0 63 Mr / KT TPH3BOIAMTH N0 HOpMai3amil
TIPOIIECiB  PEMOJIETIFOBAHHST KICTKOBOi TKAHWHHM HIDKHBOI IIENICTI 3 AaKTHBAIE€IO0 PE30OLIMHUX MeXaHi3MIB, SIKi
TIPH3BOJISTH JI0 HIBETFOBAHHS OCTEOCKIICPOTHYHIX 3MiH, IHBOJIIOMIT 30H Mi€sI0(hiOpo3y i BiTHOBICHHIM MiKPOIMPKYJIIALIT
YPa)KEHOTO OpraHy.

Karo4oBi ciioBa: migminesHe BHPOOHUITBO MeTaM(eTaMiHy, iHBOIOLS, HYKHS IIeJIera, OCTCOHEKPO3,

Tpuion b.

INTRODUCTION

Jaw osteonecrosis in drug addicts used artisanal
methamphetamine surrogates obtained by processing
ephedrine with red phosphorus (has been synthesized by
Nagaya Nagayoshi’s method) is a disease described
more than 15 years ago, and endemic for CIS countries
[1, 2, 3, 4,5, 6, 7]. Similar cases were reported in
foreign countries' publications [5]. The number of these
patients unfortunately does not decrease. Pathogenesis
of this disease requires more researches.

We first-ever proved bisphosphonate structure of the
studied substance experimentally. We used qualitative
and quantitative indices to clarify specific features of
jaw structure changes caused by these impurities. That’s
why we classified it as bisphosphonate-related
osteoarthritis [8, 9]. Hypotheses about pathogenesis of
bisphosphonate-associated jaw osteonecrosis did not
properly explain the causes and processes of this disease
[10, 11, 12, 13, 14]. We added a lot of information to
this disease development theory in our previous studies
[8, 9]. However, our findings were based on trial
models and hypothetical.

To date, the optimal conservative treatments for
patients with jaw bone necrosis who used artisanal
synthesized meta-amphetamine (based on Nagaya
Nagayoshi’s method) have not been developed.
Therefore, the research priority for effective methods of
treatment and prevention is still important for this
patients’ category [1, 2, 3, 5, 6, 10]. That’'s why a
chelating agent Trilon B is a point of interest. This
substance is used as an antidote for heavy metal
poisoning because it binds calcium for various types of
calcifications. Its effectiveness has been confirmed in
our experimental study for leveling bone necrotic
changes of mandibular bone caused by pamidronic acid
[11].

The purpose of the study: osteosclerotic changes
correction in the mandibular bones of white outbred rats
with chelating agent (Trilon B). Rats were previously
exposed to a non-narcotic impurity that was formed
during artisanal production of meta-amphetamine and
had antiresorptive properties.

MATERIALS AND METHODS

In the experiment, 40 white outbred male rats
weighing 150-200 grams were used. Animals were
divided into four equal groups of 10 rats in each group.

The first and the second groups consisted of animals
that have been exposed to amino phosphonic impurity
administered intragastrically 1 time per day during 30
and 90 days (at a dose of 63 mg/kg). This impurity was
derived as a result of ephedrine processing with red
phosphorus (has been synthesized by Nagai
Nagayoshi’s method) [8]. The dose was selected
according to the oral dose used by drug addicts, which
reached 700 mg per day. Species differences in
metabolic rates for the human body and laboratory rats
were considered [8, 12]. After a period of exposure for
amino phosphonic impurity, animals of both groups
received distilled water 1 ml per day intragastrically to
equalize experimental conditions. The 3rd and 4th
groups included animals that also received amino
phosphonic impurity intragastrically once a day for 30
and 90 days (at a dose of 63 mg/kg). After that, the
animals in both groups received Trilon B at a dose of
250 mg/kg (11) intragastrically once a day for a month
[11]. Animals were euthanized with ketamine
anesthesia at the rate of 4.4 mg/kg for 30 and 90 days
and decapitated by international rules for experimental
animals [13]. The study material was rats’ mandibles,
fixed for more than 72 hours in 10% neutral buffered
formalin, decalcified in 14% water solution of Trilon B,
and buffered to pH 7.0 with sodium hydroxide.

http://journalbio.eenu.edu.ua
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The control of the decalcification endpoint was
performed by a gravimetric method [14]. Next,
histological ~ processing was performed  with
isopropanol and mineral oil and paraffin-embedded
tissue [15]. Paraffin sections (a thickness was 3 um)
were obtained with Leica RM2245 rotary microtome
(Germany) and Surgipath DB80LX blades (USA).
Sections were stained with hematoxylin and eosin,
Romanowsky - Giemsa, Masson - Goldner, and alcian
blue (pH 2.5) with iodic acid and Schiff's reagent (AC
+ Schiff-reaction). The morphometric study was
carried out with a computerized morphometric
complex: Olympus CX-31 microscope, Olympus
C5050Z digital camera (PRC), and 10x, 20x, 40x,
100x lenses. Indices and their abbreviations proposed
by the American Society of Bone and Mineral
Research Histomorphometry Nomenclature
Committee (Committee on the Histomorphometry
Nomenclature of the American Society for Bone and
Mineral Research) were used (15). The parameters for
microarchitecture of trabecular bone were determined:
the volume of spongy substance (Cn-BV / TV) -% of
bone substance located between the cortical layers.
Bone substance condition was also assessed with some
parameters. BDS -% of the surface for necrotized bone
substance; OS / BS - osteoid surface; the percentage of
the total perimeter for a spongy substance covered with
osteoid; OV / BV - osteoid volume; the percentage of
spongy substance that has not calcification undergone.
Also, N.Oc was determined - the number of osteoclasts

in 1 mm2. As the abbreviations proposed by the
American Society of Bone and Mineral Research
Histomorphometry Nomenclature Committee included
static indices only, we investigated four functional
indices to assess physiological processes. OOL
(osteocyte osteolysis) - the percentage of bone covered
with osteocyte lacunae, also signs of Iytic processes
took place; FN (fibrinoid necrosis) — the percentage of
bone marrow cavity occupied with fibrinoid FBM
(bone marrow fibrosis) — the percentage of bone
marrow cavity surface prone to fibrosis, and AOS
(osteosclerosis area), substances subject to sclerosis.
NCR (non-cellular resorption) is the percentage of
bone matrix prone to non-cellular resorption [11].
Stellate volume of the bone marrow cavities V * [17]
was determined for a total assessment of the adhesion
degree for trabeculae in the spongy substance.
Measurements were performed with 30 fields of view
for each sample. Statistical processing of the research
results was carried out by the methods of parametric
statistics, and we used a program STATISTICA 6.0
(Stat Soft, USA) to identify differences between the
groups. Arithmetic means value for each index in each
group X, and its standard error mX were calculated.
The analysis for patterns of normal distribution was
performed with Shapiro — Wilk test (p>0.05). The
result was positive and the significance of differences
was assessed with a parametric Student's t-test.
Differences for means in these groups were significant
at the level of p <0.05.

Table 1

Histomorphometric indices of lower jaw for laboratory white rats (X + mX) (X is the arithmetic mean
for sampled index; mX is the standard error for mean sampled value). N = 10

1 st group 3 rd group 2 nd group 4 th group
Cn-BV/TV % 75.85=1.02% 64, 2220 84%* 85.59=0,99% 67.74x1 43%**
BDS% 12.720,13% 14,37+0,26
0O8/BS % 2.28=0.06% 2.3520,13%
OV/BV %o 19.95=0_34% 28+0.12%
AODS % 3.3420.1% 2.8220,09%* 12.16=0.18% 9.06=20 21%%*
0OO0L % 11,9320,23% 13.5820,3%* 17.1320,15% 7.5420,12%:%*
FN % 8.7=0,22% - 13.04+0.32% -
FBM % 5,61=0,1% 3.8220,12%* 3.5220,14% 2.3720,02%**
N.Oc gg/nam? 3.60=0.33 6.34=0,14% 3.69=0.07 4,520,32
NCR 21,07 £0,57%* 41,7520 6106%%*
V* 2 0,00342100= 0,00375260= 0,00053201= 0,00061791
M 0,00012478 0,00015351% 0,00001140 =0,00000581%*

* p <0,05 compared to the first group
** compared to the second group
*** Comparison between 3 and 4 group
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Fig.1 Microstructure of mandibles for animals that exposed to amino phosphonic impurity for 90 days.
A. 1. Multiple chaotic cement lines. 2. Reduced volume of medullar spaces. 3. Fibrinoid degeneration.
Hematoxylin and eosin staining. Magnification x 400; B. 1. Decoupled bone trabeculae. 2. Hypertrophic
osteocytes located in increased lacunae. 3. Areas of osteosclerosis. 4. Basophilia at areas of intensive spot
precipitation. Hematoxylin and eosin staining. Magnification x 400; C.1. Extensive perivascular swelling and
fibrinoid degeneration of bone marrow. 2. Osteoid mineralization. Masson-Goldner staining. Magnification x
400.

Fig.2 Microstructure of mandibles for animals that exposed to amino phosphonic impurity for 30 days
and subsequent exposed to 5% solution of Trilon B for 30 days.
A. Structure of bone matrix: small medullar spaces. 2. Area of decoupled bone trabeculae. 3 Large
medullar spaces. Hematoxylin and eosin staining. Magnification x 100; B.1. Areas of Ca-decreasing in
the focal osteosclerosis at the places of former meshwork. 2. Areas of osteocytic osteolysis. Hematoxylin and
eosin staining. Magnification x 400; C.1. Rarefication of bone matrix with fine-meshed structures. 2.
Lamellar bone without rarefication. Romanowsky-Giemsa staining. Magnification x 1000; D.1.
Remodeling of collagenous-fibrous tissue in the region of marrow fibrosis. 2. Combined lysis of bone
fragment; AB/PAS staining (pH 2.5). Magnification x 400; F. Remodeling of osteosclerosis area: 1.
Unconfined bone plates that covered meshwork. Fibro-reticular tissue grown between bone plates. 2 Newly
formed vessels; Masson-Goldner staining. Magnification x 400.
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and subsequent exposed to 5% solution of Trilon B for 30 days.

A. Area of defragmented basophil fragments deep to the bone matrix. Hematoxylin and eosin staining.
Magnification x 1000; B. Metachromasia of bone matrix at the regions of intensive decalcification.
Hematoxylin and eosin staining. Magnification x 400; C.1. Peelin and lysis of inorganic micro fragments of
bone matrix (non-cellular resorption). 2 Lysis of organic part of bone matrix (non-cellular resorption). 3.
Collagenous-fibrous tissue in intertrabecular space. AB/PAS staining (pH 2.5). Magnification x 100. D.
Remodeling of collagenous-fibrous tissue at the regions of bone marrow fibrosis involution. AB/PAS
staining (pH 2.5). Magnification x 400. E. Marrow fibrosis involution, Masson-Goldner staining.
Magnification x 400. F. Restitution of histological and morphological structures in medullar cavity: 1 —
area of myelocytes colonization in bone marrow; 2 — transformed zone of forming reticular stroma; 3 — area
of collagenous-fibrous tissue remodeling. AB/PAS staining (pH 2.5). Magnification x 400.

Violations of the mandible bone structure were
detected for animals of the first and second groups.
Exposure of non-narcotic impurity was 30 and 90 days.
It was similar to our previous study [9]. Violations
gradually ascended as the exposure time increased. This
process was caused by calcifying as well as antitoxic
and antiresorptive effects of the studied substance.
These properties were evidenced as fibrinoid necrosis,
abnormal accumulation of the mineral component and a
small number of non-functional osteoclasts. Anoxia and
displacement of bone remodeling towards the excessive
osteocytic  remodeling  resulted.  Processes  of
osteometaplasia that amplified osteoproliferative
appositional growth of bone took place. That led to
hyperostosis and the formation of non-functional fragile
osseous osteosclerotic masses. These changes looked
like ossifying osteitis (a form of aseptic osteonecrosis)
[9, 18, 19] (Fig. 1. A, B, C; Tab. 1). There was no
evidence of toxic vasculopathy and stromal vascular
dystrophic disorders for the group of animals exposed to
the impurity for 30 days and were treated with Trilon B
chelation therapy. It could form a base for myelofibrotic

and osteosclerotic lesions.  Histoarchitecture  of
mandibular bone was heterogeneous. Small bone
marrow cavities were surrounded by osteosclerosis
areas and interspersed with areas of bone trabeculae as
well as large bone marrow cavities. At the edge of the
trabeculae, an intense basophilic rim was determined.
Strips of bright blue color adjoined the bone marrow
spaces. Bone reconstruction processes took place in
areas of osteosclerotic changes. The intensity of
osteocytic osteolysis increased. The area increased by
14% (p<0,05), (Fig. 2. A, B, Tab. 1). Hypertrophied
lacunae with increased osteocytes were detected among
the cellular structures covered with lamellar bone. These
lacunae had a sharp basophilic border around the edges
and blue contents (alcian blue with a pH 2.5 + Schiff-
reaction). The events of bone necrosis (the presence of
three or more empty osteocytic lacunae in the field of
vision, and lacunae with karyopyknotic and karyolitic
osteocytes) were not determined. The lysis of septa
between “nid d’abeilles” structures [9] was revealed,
that’s why unconfined bone plates were found in
fibrous-reticular tissue. That respectively led to
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decreasing of spongy substance amount and
osteosclerosis area by 15.3% and 154 % (p <0.05)
respectively (Fig 2. C; Tab. 1). There were splits
determined along the lines of cementation. Also, small
bone fragmentation took place. Intensive basophilic
staining (alcian blue staining with pH 2.5 + Schiff-
reaction) of sclerotic bone marrow cavities and
Haversian canals took place. Areas of bone rarefication
with a fine-mesh structure were detected by Giemsa
staining (Fig. 2. D.). Intensive basophilic edging was
identified along the trabeculae borders. There were
extended bright blue strips in certain areas. No cellular
elements were found. These strips are situated along
with  bone marrow spaces. We regarded this
phenomenon as the process of non-cellular resorption of
the bone matrix [11]. The osteoclastic cell pool two
times increased. The young cell forms were detected.
Collagen-fibrous tissue near to the borders of trabeculae
was enriched with cellular elements as osteoblasts,
fibroblasts, macrophages, and eosinophils. Stellate cells
with blue cytoplasm similar to fibroclasts were
determined in areas of fibrous tissue dissociation. These
areas became intensive blue color (alcian blue staining).
The area of fibrous tissue that formed a basis for
myelofibrosis was detected (Masson-Goldner staining).
It decreased by 31% (p <0.05), compared to the same
element in the first group. Stellate volume increased by
19% (p<0.05) (Fig. 2. E, F; Tab. 1).

Treatment with Trilon B also demonstrated the
absence of toxic-vasculopathy lesions, which could
cause dystrophic changes for the group of animals
exposed to studied impurity for 90 days. It was treated
with chelation therapy for 30 days. The number of large
and medium bone marrow cavities increased, and the
remaining areas of the bone trabeculae helped to reveal
a hyperostosis volume decreasing. Qualitative changes
were confirmed with morphometric parameters. The
volume of spongy substance decreased by 21% (p
<0.05), the area of osteosclerotic changes by 25%
(p<0.05). Intensity for non-cellular bone remodeling
increased, and attenuation of osteocytic osteolysis
processes took place. Areas of osteocytic osteolysis
decreased by 56% (p<0.05). Multiple defragmentation
sites of basophilic fragments took place deeply to the
bone matrix (Fig. 3. A; Tab. 1). Metachromasia was
detected - osteosclerotic plates covered the cellular
structures, as well as the surrounding small bone
marrow cavities and Haversian canals became pale pink
color, in the absence of stippling, so we hypothesized
the loss of the mineral carriers took place [11, 20].
Osseous micro fragments of the bone, defragmentation,
and lysis of the revealed organic component were
determined along the trabeculae borders. There was an
intensive blue edging (alcian blue staining with pH 2.5
+ Schiff-reaction) (Fig. 3. C.) [11, 20, 21]. The intensity
increased for connective tissue structural change/

remodeling in bone marrow cavities. A lot of newly
formed vessels as well as dense cellular assemblies of
fibroblasts, macrophages, defragmentation of collagen-
fibrous tissue were found in the areas of changed tissue.
These zones became blue color (alcian blue staining
with pH 2.5 + Schiff-reaction). Involution of collagen-
fibrous tissue was replaced by a reticular stroma with
myeloid cells. The area of myelofibrosis (Masson-
Goldner staining) decreased by 31% (p <0.05). Stellate
volume increased by 16% (p<0.05) (Fig. 2. C, D, E, F;
Tab. 1).

DISCUSSION

We considered variety properties of Trilon B such as
decalcifying, angioprotective, antioxidative, and anti-
inflammatory activity [22, 23, 24] It should be noted
that morphological effects of the target substance, as we
defined in the research, included pharmacological
properties, were expressed in partial normalization for
all revealed violations of the mandibular morphological
structure throughout all the periods of study.
Decalcifying properties were presented as activation of
Iytic processes by cellular and non-cellular mechanisms.
The cellular mechanisms were most significant for
animals at the third experimental group and visually
determined by increased intensity of osteocytic
osteolysis as well as restored activity and increased
number of osteoclastic cells pool. Non-cellular
mechanisms prevailed for animals in the fourth
experimental group. It was expected due to the presence
of wide-spread osteosclerotic cell-free zones.

We could talk about it because:

- An intense basophilic edging was identified along
the trabeculae borders. There were extended strips of
bright blue color in certain areas without cellular
elements. These strips are situated near to bone marrow
spaces (Fig. 2 D, E) [11, 20, 21].

- Multiple defragmentation areas of the calcified
basophilic protein substance (Fig. 3 A).

- Metachromasia was detected — osteosclerotic plates
covered the cellular structures, as well as the surrounded
small bone marrow cavities and Haversian canals were
pale pink.

- Decurrence of stippling in these zones (alcian blue
staining with pH 2.5 + Schiff reaction) (Fig. 3 B.).

- Bone micro fragments were sloughed. The revealed
organic component was defragmented and lysed. It had
an intense blue edging of trabeculae borders (alcian blue
staining with pH 2.5 + Schiff-reaction) (Fig. 3 C, D).

All morphological signs of the bone matrix lysis that
we’ve described before were manifested as previously
indicated in areas where cellular component has been
lost.
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Such positive signs of the regeneration process for a
bone structural organization we could relate to several
factors:

The interaction of the studied item and plasma
calcium led to improve flow properties and acid-base
imbalance to the acids. As a result, parathyroid hormone
was activated. It triggered processes of cellular
resorption (22, 23, 24).

The investigated item could dissolve the salts of
amino phosphonic acid. The source of it is an amino
phosphonic impurity, contained in the mineral matrix,
and resistant to enzymes secreted by cellular resorptive
components [25].

Direct interaction of studied items and mineral
components took place. Presence of a dark blue
(basophilic) edge located along the trabeculae borders,
with light blue stripes adjacent to the edge. These strips
did not contain cellular elements in some areas near
bone marrow cavities [11, 20, 21].

Angioprotective, antioxidant and anti-inflammatory
properties were presented as leveling of toxic
vasculopathy effects and increased angiogenesis. It was
expressed as:

- In areas of active resorption, there was a sclerosed,
discomposed trabecular mass of fibroreticular tissue
with a large number of plethoric vessels as well as
pericytic infiltration with no signs of vascular wall
damage (Fig. 2 F).

- The processes of fibrous tissue involution that was
manifested as the areas of dissolution of collagen fibers.
These fibers contented stellate cells with a blue
cytoplasm similar to fibroblasts (Fig. 3 D).

- Enrichment of involuted fibrous tissue, cellular
elements due to osteoblasts, fibroblasts, macrophages,
eosinophils (Fig. 3E, F).

Thus, the 30-day administration of Trilon B after 30
and 90 daily exposures of the amino phosphonic
impurity led to the normalization of bone remodeling
processes and, consequently, decreased excessive and
sclerosed bone substance. Involution of myelofibrotic
processes in bone marrow cavities was a replacement of
fibrotic zones with a reticular stroma and myeloid cells.
Ample vascularization took place. For a short-term
exposure of the amino phosphonic impurity (30 days),
bone resorption has undergone a mixed mechanism
with a cellular resorption predominance.

For a long-term exposure of the amino phosphonic
impurity (90 days), bone resorption has undergone non-
cellular resorption. It was caused by a high density of
bone matrix with avascular areas (osteosclerotic
changes).

CONCLUSIONS

1. Trilon B at a dose of 250 mg/kg in laboratory
white rats after 1 and 3 months of amino phosphonic

impurity administrated intragastrically (at a dose of 63
mg/kg) normalized remodeling processes for mandible
bone tissue. Activation of resorptive mechanisms led to
leveling osteosclerosis changes, myelofibrotic zones
involution, and restoration of microcirculation for the
target organ.

2. Indirect effects were observed if Trilon B was
used after 1 month of amino phosphonic impurity
administration. Probably activation of resorption cellular
mechanisms took place.

3. Normalization of remodeling processes was
observed if Trilon B was used after 3 months of amino
phosphonic  impurity  administration. The
predominance of non-cellular resorption mechanisms
induced by the direct drug effect was observed. Direct
dissolution of the mineral and organic components took
place.
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