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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:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Botulinum toxin is an attenuated neurotoxin
of Clostridium Botulinum gram positive bacterial, which
is used in medication sialorrhea, cervical dystonia,
hyperhidrosis and non-surgical cosmetic operation (aesthetic)
such as facial wrinkles and reduced the bulky appearance
hypertrophied of masseter muscle. This study was designed
to revealed the effect of zygomiticus inoculation of botulinum
toxin B in zygomatic muscle of rats on zygomatic bone.
Methods: A total of 25 male albino rats (200-260 gm) were
injected facial intramuscular by a single dose of 2.5 U/
botulinum toxin B. All experimental groups (4 groups, 5
each) were kept survived to the end period and sacrificed by
time period [group 1 (Gl)=14; group 2 (G2)=30; group 3
(G3)=45, and group 4 (G4)=60 days] post injection, moreover,
5 animals were administered nothing and kept as a control
group till 60 days elapsed. Animals were killed by intense
dose of chloroform and rats facial zygomatic bone removed.
Results: Zygomatic bone of G1 showed irregular boney border,
degenerated osteocytes, woven collagen bundles within collar
bone, reddish bone matrix and detachment of fibrous layer of
periosteum in G2 results showed disappearance of osteogenic
cells, lacunae devoid osteocytes, and aggregated of necrotic
elements of bone tissue. In G3 groups showed great crack,
disorganization of collagen bundles atrophied osteocytes the
matrix of bone had necrotic areas of osteocytes, fragments of bone
also demonstrated. G4 group showed massive crack underneath
degenerated periosteum of bone, tunnel like furrow, filled up with
cellular debris and osteogenic debris within Howship’s lacunae.
Conclusion: In this present study we summarized the effect of
paralyzed facial muscle by botulinum toxin B on facial bone
of rats induced, secondary osteoporosis represented as irregular
bone border degeneration of osteocytes, crack appeared in bony
matrix, decreases in amounts of collagen bundles and separation
of periosteum.

Key words. Botulinum toxin B, Rats, zygomatic bone,
periosteum.

Introduction.

Botulinum neurotoxins (BoNT) are regarded to be the
most toxic materials are responsible for human botulism [1].
Aesthetic treatment with BoNT for cosmetic purposes was fast
increasingly [2]. The BoNT/B is used for cervical dystonia,
hyperhidrosis and facial wrinkles [3]. Botulinum neurotoxin
inhibits released of neurotransmitter acetylcholine production
from motor neuron cells, this inhibition mechanism of
neurotransmitter released was effect on neurochemical synapsis
in between axon knop and skeletal muscles sarcoplasm which
finally led to humans’ muscle flaccid paralysis persist about 4-6
months [4].
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Long term treatment of wrinkles caused by muscular
contraction with using of BoNT given worse results [5].
Adequate dose of BoNT/A causes rapid muscle atrophy
[6]. when using Botulinum toxin B in medication sialorrhea
treatment, showed an increase in the incidence of xerostomia and
dysphagia as side effects when compared with botulinum toxin
A [7]. The atrophied skeletal muscle induced with spinal cord
nerve injury effect on bone mineralization [8]. Multi-injection
of BoNT within the masseter muscle of rabbit, leads to muscle
atrophy and temporary changes in mastication force [9]. Bone
was a highly vascularized, mineralized and homeostasis tissue
[10]. The muscular skeletal system retains a tight regulation
in between muscles contraction which released a biochemical
molecules that participate in bone homeostasis [11]. The goal
of current experiment to elucidate histological alteration in
zygomatic bone induced by inoculation of botulinum toxin-B in
zygomiticus of albino rats.

Materials and Methods.

The whole experimental study was done in the surgical lab
of veterinary medicine college of Tikrit university from March
2024 until August 2024.

Animals: Twenty-five adult male albino rats weighing 200-260
gram were used in the experiment, were kept under appropriate
environmental conditions of 21-25°C and photoperiod, were
allowed free access to food and water. Before the experiment
animals were randomly distributed to (5) groups and housed
in steel cages (1.250 x 0.5 x0.5) meter. The 25 animals were
classified into 5 groups:

Control Group: 5 animals were administered nothing and
kept as a control group till 60 days elapsed, then sacrificed.

Group 1 (G1): 5 rats were injected facial intramuscular by a
single dose of 2.5 U/ botulinum toxin B were kept survived until
day 14 then sacrificed.

Group 2 (G2): 5 rats were injected facial intramuscular by a
single dose of 2.5 U/ botulinum toxin B were kept survived until
day 30 then sacrificed.

Group 3 (G3): 5 rats were injected facial intramuscular by a
single dose of 2.5 U/ botulinum toxin B were kept survived until
day 45 then sacrificed.

Group 4 (G4): 5 rats were injected facial intramuscular by a
single dose of 2.5 U/ botulinum toxin B were kept survived until
day 60 then sacrificed.

Animals were killed by intense dose of chloroform and rats
facial zygomatic bone removed. The animals were kept for at
least 14 days for adapt before the study start. The design of
study was done to assessment intramuscular inoculation of
botulinum toxin-B in zygomiticus muscle of rats on zygomatic
bone. Rats were administrated by a single dose of BTXB 2.5
U. by using 25-gauge 1.0 cm needle. The animals were left for
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life at different periods as followed five rats in each group, G1 —
scarified after 14 days of inoculation, the G2. scarified after 30
days post injection, the G3. scarified after 45 days post injection,
the G4 - scarified after 60 days post injection.

All animals were survived for their end periods and then
scarified by using sufficient of inhalation inhaled chloroform
inside sealed glass box. The animals were dissected, and
specimens’ zygomatic bone for both experimental and control
groups were taken and immersed in 10% neutral buffer formalin
for 48h for fixation followed de-calcification in acetic acid
and nitric acid respectively for one week and cut into smallest
possible size. The decalcified bone tissue was prepared for
histological technique, followed by immersion in graded
transfer of alcohol from (70, 80, 90 and 100) %, then clearing
with xylene and embedded in paraffin wax at (60)°C. Blocking
of the samples were done, and the sectioning were performed
with (5pum) thickness. After staining with Hematoxylin and
Eosin (HE stain) and Masson's trichrome (MT stain), ribbon
was mounted on the slides by D.P.X and covered by cover
slips. The slides were examined by using light microscope and
photographed by manipulated camera prepared for this purpose.

Results.

Sections of control group stained with HE stain showed, bone
matrix, osteocytes detected in there were lacunae and normal
distributed of its around haversian canals (osteon). Bone tissue
sample stained with MT stain, revealed reddish bone matrix,
gray color collagen bundles (Figure 1).

The results of groupl stained with HE stain showed irregular
boney border, degenerated osteocytes within lacunae, bone
marrow cells inside trabeculae, woven collagen bundles within
collar bone, atrophied osteocytes, lack of osteoblast cells,

haversian canals (A) osteocyte in lacunae (B) and blood vessel (C) (HE
stain, 40X). (ii) Bony matrix (4), collagen bundles (B), osteocyte in
lacunae (C) and blood vessel (D), great vacuoles for haversian canals
(E) (MT stain, 40X).
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Figure 2. G1 group, (i) showed an irregular bone border (4),
degenerated osteocytes (B). bone marrow cells (C) woven collagen
bundles in collar bone (D). (ii) bone tissue, atrophy of osteocytes
(A), basophilic area(B) absence of osteogenic cells (C), separating of
fibrotic layer of periosteum (D) (HE stain, 40X). (iii) cartilage remnant
(A), degenerated osteocytes (B), reddish bone matrix (C), degeneration
of collagen fibers ( D ). (iv) ill- defined endosteum (A), increased
reddish bone matrix (C), degenerated osteocytes (C), aggregate of
osteoclast cells (D), collagen fibers ( E ). MT stain, 40X).

basophilic area underneath detachment of fibrotic layer of
periosteum (Figure 2).

The results of group 1 samples stained with MT stain, showed
cartilage remnant, degenerated osteocytes, reddish bone matrix,
degeneration of collagen fibers. Other sections showed ill-
defined endosteum, increased reddish bone matrix, degenerated
osteocytes, aggregate of osteoclast cells within Howship's
lacuna (Figure 2).

The results of G2 group stained with HE stain, revealed,
separated fibrous coat of periosteum with disappearance of
osteogenic cells or osteoblast, basophilic area and lacunae
devoid osteocytes. Bone tissue irregular border of bone, with
aggregated of necrotic elements of bone tissue, atrophied
osteogenic cells, lacunae with atrophied osteocytes (Figure 3).

The results of group G2 samples stained with MT stain, reddish
bone matrix, decreased of collagen bundles amount, lacunae
devoid osteocytes, crack within collar bone (Figure 3). Other
sections showed, remnant cartilage and chondrocytes within
bone matrix, expanded lacunae, irregular border of haversian
canal (Figure 3).

The results of G3 group stained with HE stain, showed, great
cavities (crack) and sinuses within bone matrix, degeneration
of osteocytes within lacunae has been detected, degeneration of
periosteum and devoid of osteogenic cells. Other section revealed
necrotic area in collar bone with atrophied osteocytes within
lacunae, degenerated and detached bony mass, degenerated
fibrous layer of periosteum. Disorganization of collagen bundles,
necrotic of osteogenic cells layer of endosteum, expanded
lacunae with degenerated osteocytes, separated of periosteal
collagen bundles with atrophied osteogenic cells, degeneration
in collar bone (Figure 4).

The results of group G3 samples stained with MT stain,
showed increased in bone matrix, degeneration of fibrous layer



of periosteum with devoid osteogenic cell. crack in collar bone,
lacunae devoid osteocytes, degeneration of osteogenic cells,
necrosis in collar bone (Figure 4).

The results of group G4 stained with HE stain showed bone
tissue, massive crack underneath degenerated periosteum
of bone, with aggregate of cellular debris, lacunae devoid
osteocytes. Necrotic area within collar bone, massive cavities
with a few cellular debris aggregations within it, ill- defined
nuclei of osteocytes were showed in lacunae. Other section
showed irregular bony border with tunnel like furrow, filled

Figure 3. Group G2, (i) Empty lacunae (A), separated fibrotic layer
of periosteum (B), disappearance of osteoblast cells (C), Volkmann
with micro blood vessels (D), basophilic area (E). (ii) irregular boney
border (4), necrotic cells of bone tissue (B), atrophied osteogenic cells
(C), lacunae contained a mini osteocytes (D) (HE stain, 40X). (iii)
G2 group, reddish bone matrix (4), decreased of collagen bundles
amount (B), lacunae devoid osteocytes (C), crack in collar bone (D).

(iv) remnant cartilage (A), lacunae of small osteocytes (B), irregular
border of haversian canal (C), bone matrix (D). (MT stain, 40 X).

Figure 4. G3 group, (i) bone tissue, great crack in boney matrix
(4), degeneration of osteocytes (B) devoid of osteoblasts and
degeneration of periosteum (C). (ii) necrotic area and atrophy of
osteocyte cells within lacunae (4), degenerated and detached bony
mass (B), degenerated fibrotic layer of periosteum (C). (iii) G3 group,
disorganization of collagen bundles (4), necrotic cells (B), expanded
lacunae with degenerated osteocyte (C), separated of periosteal
collagen bundles (D), atrophied osteogenic cells (E) degeneration in
collar bone (F) (HE stain, 40X). (iv) increased in boney matrix (A),
degeneration of periosteum (B), devoid osteogenic cells (C), newly
haversian canal (D). (v) crack in collar bone (A4), lacunae devoid
osteocytes (B), degeneration of osteogenic cells (C), necrosis in collar
bone (D). (MT stain, 40 X).
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Figure 5. G4 group, (i) partial detachment of boney matrix (4),
cellular debris (B), lacunae devoid osteocytes (C). (ii) boney matrix
remnant of necrotic debris (A), great cavities with necrotic material
(B), lacunae with osteocytes and ill-defined nuclei (C). (iii) irregular
boney border (A) tunnel likes furrow (B), necrotic cells (C), atrophied
osteoblasts (D), degeneration of collagen bundles (E) (HE stain, 40X).
(iv) crack in collar bone (A), lacunae devoid osteocytes (B), colloid
in crack (C), disorganization with degeneration of collagen bundles
(D). (v) osteogenic debris within Howship’s lacunae (A), irregular
bone border (B), degeneration of collagen bundles (C), haversian
canal(D), and increased boney matrix (E). (vi) increased boney matrix
(4), lacunae devoid osteocytes (B), degeneration of collagen bundles
(C). (MT stain, 40 X).

up with cellular debris, atrophied osteoblasts layer devoid
periosteum, and degeneration of collagen bundles within bone
matrix (Figure 5).

The results of group G4 samples stained with MT stain showed
crack in collar bone, lacunae devoid osteocytes, colloid material
in crack of collar bone, disorganization with degeneration
of collagen bundles. osteogenic debris within Howship’s
lacunae, irregular bone border, degeneration of collagen
bundles, increased of boney matrix. increased of boney matrix,
degeneration of collagen bundles and lacunae devoid osteocytes
(Figure 5).

Discussion.

The Botox are used as therapeutic numerous clinical condition
and Aesthetic indications [12]. Reduced the bulky appearance
hypertrophied of masseter muscle [3]. In current study was
designed to reveal the role of botulinum toxin B on the facial
zygomatic bone of rats. The bone was undergoing constant
bony changes (remodelling), with frequent events changes
in between osteoclasts and osteoblasts [13,14]. Osteoblasts
produced osteoid [15]. This relationship maybe explained how
these compensatory mechanisms to retain the bone strength in
case of bone loss [16]. Gajraj (2005) showed that the period of
flaccid paralysis induced with botulinum toxin-A was extend
about 8 weeks linked with neural [17].

The histological examination of G1 group showed, that
irregular boney border, degenerated osteocytes within lacunae,
bone marrow cells inside trabeculae, woven collagen bundles
within collar bone. The presence of multi- scattered irregular
bone border cavities situated by a group osteoclast there is
evidence of osteoporosis [18]. MT stain, of G1 group showed
cartilage remnant, degenerated osteocytes, reddish bone matrix,
degeneration of collagen fibers. The present results in agreed
with El-Yamany et al. (2024), who showed that a few lacunae
devoid osteocytes following, abnormal collagen with decreasing



in the collagen fibers deposition and distribution within bone
matrix [19].

The results of G2 group revealed separation of periosteal
fibrous coat of with disappearance of osteoblast. Warden
revealed the number of osteoclasts increased by double the
number post Botox-muscular injection 5 days these number
increasing induces rapid bone degradation and giving a
maximal decrease in bone mass through 2— 4 weeks [19].
The results of G3 group, showed, great crack, necrotic area in
collar bone and disorganization of collagen bundles. The MT
stain showed decreases in collagen bundles in bone matrix,
degeneration of fibrous layer of periosteum in compared with
control group. Periosteum is a connective tissue which covered
the boney surfaces and is closely connected to the bone cortex.
The periosteum represented into two layers: outer fibrous layer
with and inner layer contain an osteogenic [20]. Periosteum
highly vascularized tissue convey minerals, oxygen, and other
substances needed to reconstitute bone tissue [21].

The results of group G4 stained showed bone tissue, massive
crack underneath degenerated periosteum, with aggregation of
cellular debris and appeared a necrotic area within collar bone.
The results of MT stain showed crack in collar bone, lacunae
devoid osteocytes, colloid material in crack of collar bone.
Botulinum toxin significantly inhibit bone formation at both the
periosteum and endosteum cortical surfaces [22].

Results obtained from the current study showed the histological
alterations increased throughout the length of the experimental
period. Ho Dang 2013 declare the injection of 10 U BTX in
masseter muscles of rabbits reduced a cortical thickness and
fewer trabeculae of condyle bone, these differences prolong post
12 weeks and announced this boney alteration due to changing
in muscular loading [23]. Dutra et al. (2016) confirmed that
the injection of botulinum toxin within masseter muscle effect
on mandibular bone mineralization and matrix formation a
decrease in the osteoblast cells activities [24]. Botulinum toxin
A effect on formation calluses in fractured femur bone of rat,
which convert the calluses into woven bone, the main causes
of this boney defect due to atrophied quadriceps and failed to
generate a sufficient loudening force on bone [25].

Type I collagen is the most abundant type of collagen in
bones play a role in its toughness [26]. The main reason of
osteoporosis was bone de-mineralization [27,28], that may
reduce bone stiffness and may be associated with a collagen
fibrillogenesis and modification of the content of collagen
crosslinks [29]. The twice injection of 20 and 25 units of BTX
in temporalis and superficial masseter muscle of volunteers are
reduced masticatory force and may induced degradation of the
cortical and trabecular bony areas of the condylar bone through
6 months [30]. Skeletal muscles in serve the intact bone, the
muscular loading produced a mechanical force which sensed
on the cellular membrane of osteocyte is transduced into anti-
apoptotic signals mediated by integrins, focal adhesion kinases,
and several cytoskeletal proteins [30].

Takata and Yasui (2001), who declare that botulinum toxin
induced a flaccid paralysis (disuse muscle) was associated with
an imbalanced bone remodelling process through an increasing
in bone resorption and decreasing within bone composition
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[31]. Ashley et al. (2007) announced that contracted muscles
participate in vascular pump, denervated muscles loss their
ability in bumping blood, with losing vasoconstrictor of nerve
fibers, which finally affecting on muscle and bone vascular
blood activity [32]. The indirect effect of botulinum toxin
inoculation of hind limb muscle on bone led to significant
decreasing in mineralization and density of bone this effect
when in compared with the direct effect of botulinum toxin such
as decreases in muscle force contraction muscle atrophy which
affects more on bone maintenance. The innervation of bone
tissue plays a major role in bone homeostasis [33]. The sensory
neuropeptide receptors in boney osteoblasts revealed the direct
communication in between osteoblasts and neurons [34].

The botulinum toxin role mechanism inhibits of acetylcholine
(ACH) release in between nerve ending synapsis. Therefore,
acetylcholine level, can participate in bone protection, so
the toxin-induced osteoporotic [35]. Botulinum neurotoxin
inhibits released of neurotransmitter acetylcholine production
from motor neuron cells, this inhibition mechanism of
neurotransmitter released was effect on neurochemical synapsis
in between axon knop and skeletal muscles sarcoplasm which
finally led to humans’ muscle flaccid paralysis persist about 4
— 6 months [4].

Deng et al. (2021) showed that the botulinum toxin injection
and the neurectomy of hind limb induced decreases in trabecular
bone formation and higher osteoporosis [36]. The immobilized
limb of experimental animals showed the increasing activity of
osteoclast, and the serum ALP (a marker of bone formation) is
decreased, which reflect the bone osteoporosis by inhibition of
osteoblastic activity [37]. Numerous factors are released from
contracting muscle (VEGF, TGF-B, IL-6, TNF-a, substance P, and
glutamate) may also play a major role in bone homeostasis. The
botulinum toxin paralyzed skeletal muscles and block the surge
of these factors [38]. Inhibiting endothelial growth factor VEGF
secretion was effect on osteocyte-mediated angiogenesis [39].

Conclusion.

The histology of the control group has shown the normal bone
architecture while the treated rat group revealed that continuous
progressive bone and collagen degeneration, necrosis, and
architectural abnormal structure.
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