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Kratak sadriaj

Osteoporoza je veoma Cesto patolosko stanje kostanog sistema, nastalo
kao posledica brojnih metabolickih poremecaja, a u nekim slucajevima
i posledica nepovoljnog uticaja terapijskih cinilaca.

IstrazZivanje je radeno na pacovima Wisstar soja, Zenskog pola, sta-
rosti 6-8 nedelja. Eksperimentalna grupa Zivotinja tretirana je kortiko-
preparatima. Po isteku tog perioda jedan deo eksperimentalne grupe
Zrtvovan je, a ostatak je podeljen u dve podgrupe i tretiran terapijom
oporavka (Calcijum gluconatom, timusnim ekstraktom, spontanim
oporavkom). Kontrolna grupa bila je bez terapije i na normalnom
rezimu ishrane. Posle 15 nedelja eksperimenta, zZivotinje su zrtvovane,
uzimani uzorci kostanog tkiva donje vilice pacova, pripremani i anal-
izirani SEMom.

Skening Elektronskom Mikroskopijom zapazeno je istanjenje trabekula,
smanjenje broja trabekula spongiozne kosti i povecanje srznih pro-
stora, kao posledica delovanja kortikopreparata na alveolarnu kost
donje vilice pacova. Po prestanku kortikoterapije i prelasku na tera-
piju oporavka, spongiozna kost povoljno reaguje, pa se SEMom uocava
da su srzni prostori uobicajenih dimenzija, trabekule su varijabilne po
velicini, obliku i rasporedu, prisutna je jedna polimorfija. Oporavak sa
ekstraktom timusa uocava se kao razrastao povrsinski matriks, celijska
gustina je veca i aktivnost Celija je veca—osteoklastna aktivnost.

Na osnovu dobijenih rezultata moze se zakljuciti da kortikopreparati
posle duze upotrebe mogu dovesti do istanjenja i smanjenja broja tra-
bekula kostanog tkiva, tj. razredenja i resorpcije kosti, dok je terapija
oporavka pokazala delimican uspeh u ispitivanom periodu.

Kljuéne redi: osteoporoza, alveolarna kost, pacov, SEM.

Uvod

Poslednjih godina milioni ljudi izloZeno je
brojnim faktorima rizika i destrukcije kostanog

Abstract

Osteoporosis is a very frequent pathological state of the bone system
which appears as a result of numerous metabolic disturbances and in
some cases of the negative influence of the therapeutic factors.

The research was performed on Wisstar rats, female, 6-8 weeks old. The
experimental animal group was treated by cortico-preparations. After
that period one part of the experimental group was sacrificed and the
rest was divided into two groups: control (without corticosteroid treat-
ment) and experimental group treated by the recovery therapy (Calcimu
gluconat, Timus extract, and spontaneous recovery). After 15 weeks of
experiment the animals were sacrificed, bone tissue samples of the rats’
lower jaw were taken, prepared and SEM analyzed.

SEM showed that trabeculae became thinner, the number of spon-
gious bone traebeculae was reduced and marrow spaces increased as
the result of corticopreparation influence on the alveolar bone of the
rats’ lower jaw. After the cortico-therapy and transition to therapy of
spontaneous recovery, spongious bone of mandible positively reacted,
and rough surface of bone, trabeculae of various dimensions, forms
and localizations and one polymorphia were noticed. These changes
represented slow decrease of resorptive process and increased recov-
ery of bone tissue with process of osteogenesis prevailing. As soon as
recovery therapy started, spongiuos bone reacted favorably as it was
naticed by SEM. Trabeculae were polymorphic, variable in size, shape
and arrangement, normal in appearance and size, marrow spaces were
of usual size, and bone surface was unequal.

Using SEM analysis the recovery by thymus extract showed.: enlarged
surface matrix, cell density and cell activity (osteoclastic activity). Ac-
cording to the achieved results, it can be concluded that corticoprepa-
rations after a long use can lead to decalcification and reduction of
bone tissue trabecular number, i.e. bone dilution and resorption, while
the recovey therapy showed partial success in the examined period.

Key words: SEM, alveolar bone, osteoporosis, rat.

Introduction

Every year millions of people were exposed
to the numerous risk factors of bone tissue ex-
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tkiva, izazvanih traumama ili patoloskim proce-
sima, koji zahtevaju rekonstrukciju i leenje. !

Osteoporoza je veoma ucestala patoloska
promena u koStanom sistemu, nastala kao po-
sledica brojnih metabolickih poremecaja, defici-
tauishrani, inaktiviteta, endokrinih poremecaja,
oboljenja kostane srzi, bolesti vezivnog tkiva,
a u nekim sluc¢ajevima i nepovoljnog uticaja
terapijskih &inilaca. 2 Posebnu paznju zasluzuje
osteoporoza alveolarnih kostiju, nastala zbog
ubrzane resorpcije kostanog tkiva, ili nedo-
voljne sinteze kosti, izazvane terapijom kor-
tikopreparatima.>*> U nekim istraZivanjima
Skenung Elektronsko-Mikroskopskom (SEM)
analizom, pracene su razlike u strukruri dentina
i viliénih kostiju.® Koriste¢i njihova iskustva,
svrha ovog istrazivanja je da se utvrdi efekat
kortikoterapije, kao i efekat terapije oporavka
na eksperimentalnim zivotinjskim koStanim
sistemima, sa posebnim osvrtom na alveolarnu
kost kori§¢enjem SEM analize.

Cilj istraZivanja

Cilj ovog istrazivanja je na osnovu Sken-
ing Elektronsko-Mikroskopske analize utvr-
diti kakav efekat ima terapijska primena korti-
kosteroida, kao 1 terapija oporavka na kostani
sistem eksperimentalnih zivotinja, sa posebnim
osvrtom na vili¢nu kost.

Materijal i metod rada

Istrazivanje je radeno na pacovima Wi-
sstar soja, zenskog pola, starosti 6—8 nedelja,
Sto predstavlja period potpune polne zrelosti
1 mineralizacije kostiju zZivotinja. Zivotinje su
podeljene u dve grupe:

1. Eksperimentalna grupa (A-16 Zivotinja),

2. Kontrolna grupa (B-10 Zivotinja).

Grupi A je indukovana osteoporoza gliko-
kortikoidima.3-7 Zivotinjama su u toku 12 ne-
delja intramuskularno aplikovani glikokor-
tikoidi, i to naizmeni¢no, svakog drugog dana
Methylprednisolone succinat natrium (Le-
mod-Solu, Hemofarm, VrSac, Srbija) u dozi od
2 mg/kg telesne mase 1 Dexamethasone-natri-
um-fosfat (Dexason, ICN Galenika, Beograd,
Srbija) u dozi od 0,2 mg/kg. Glikokortikoidi su
aplikovani uvek u isto vreme, od 14—17 sati, jer
je tada nivo kortizola u krvi najveci, pa Zivotinje
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traction that are provoked by traumas or patho-
logical processes, which demands reconstruc-
tion and healing.!

Osteoporosis is very frequent disease of
modern civilization as the pathological changes
in bone system are consequences of numerous
metabolic disturbances, nutrition deficit, in-
activity, endocrine disturbance, bone marrow
disease, connective tissue diseases and some-
times as consequences of undesirable effects of
therapeutics factors.2 There is special interest of
alveolar bone osteoporosis after the accelerated
bone tissue resorption or inadequate bone syn-
thesis as consequences of cortico-therapy.>*>
In some researches differences were monitored
in dentin structure and jaw bones with Scanning
Electromc Microscopic analysis (SEM) analy-

6 Using their experience, the purpose of this
research was to determine the effects of cortoco-
therapy, as well as the effect of recovery therapy
on experimental animal bone system with spe-
cial interest in alveolar bone, using SEM.

Aim of research

Using SEM analysis, the aim of this study
was to determine the effects of the application
of both cortico- therapy and recovery therapy
on skeletal system of experimental animals par-
ticularly focused on mandibular bone.

Materials and methods

Investigation was done on Wistar rats, fe-
male sex, 6-8 weeks old which represents the
period of maturity and completed mineraliza-
tion of bone. Animals were divided in two
groups:

1.Experimental group (A-16 animals),

2.Control group (B-10 animals).

Glycocortlcmd induced osteoporosis was
done in group.? In 12 weeks time glycocorti-
coids were applied intramuscularly to the ani-
mals every second day. Methylprednisolone
succinat natrium (Lemod-Solu, Hemofarm,
Vrsac, Srbija), in doses of 2mg/kg of body
weight and Dexamethasone-natrium-fosfat
(Dexason, ICN Galenika, Belgrade, Serbia) in
doses of 0,2 mg/kg. Cortico medicaments were
applied always in the same time, from 14h-17h,
because of the highest level of cortisol in blood,
so animals had the minimal stress. After 12
weeks of treatment with glycocorticoids, a part
of group B (6 animals) was ready for sacrificing
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minimalno reaguju na stres. Posle 12 nedelja
glikokortikoidnog tretmana, jedan deo eksperi-
mentalne A grupe (6 Zivotinja), pripremljen je
za zrtvovanje aplikacijom Diazepama (Bense-
din, ICN Galenika, Beograd, Srbija) i anestezi-
ranjem Ketamin hydrochloridom USP (Ketalar,
Rotexmedica Gmbh, Trittau, Germany) i nakon
toga zrtvovan da bi se SEM-om dijagnostikova-
la osteoporoza, a ostatak eksperimentalne grupe
(A) je podeljen u dve podgrupe i tretiran terapi-
jom oporavka.

Grupa A je podeljena u dve podgrupe:

* A, (5 zivotinja) podgrupa je posle kortiko
tretmana bila bez terapije i na normalnom
rezimu ishrane—spontani oporavak.

* A, (5 zivotinja) podgrupi je iniciran i.m.
timusni ekstrakt Lyophilied total (Thy-
mex-L, Thymoorgon-Gmbh Pharmazie,
Germany), u dozi od 20mg/kg telesne
mase, 1 Calcium gluconat (Novartis Con-
sumer Health, Niirnberg, Germany) u dozi
od 0,05 ml po Zivotinji dnevno.

Kontrolna grupa B bila je bez terapije, na
normalnom dnevno-noénom ritmu i rezimu
ishrane.

Nakon 15 nedelja eksperimenta, Zivotinje
A 1 B grupe su Zrtvovane, uzimani su uzorci
kostanog tkiva donje vilice pacova na potezu od
medijalne linije do foramena mentale. KoStani
uzorcidonje vilice seCeni suu vestibulo-oralnom
smeru. Uzorci su fiksirani u 2% gluteraldehidu,
zatim stavljani u Millonig pufer. Nakon toga
vrSena je postfiksacija u osmijumtetraoksidu,
zatim su uzorci tretirani alkoholom, sutradan
tretirani acetonskim rastvorima, posle toga
kritikovani, spaterovani i mikroskopirani na
elektronskom mikroskopu marke JOEL (JSM-
5300).

Rezultati istraZivanja

SEM analizom je zapaZeno istanjenje
trabekula sa smanjenjem broja trabekula i
povecanjem srznih prostora spongiozne kosti
mandibule pacova (slika 1). Ova analiza uka-
zuje da kost nije produktivno aktivna i nema
stvaranja nove kosti .

Po prestanku dejstva kortikoterapije i prela-
skom na terapiju spontanog oporavka, spongio-
zna kost mandibule povoljno reaguje, tako da
se SEM analizom uocava neravna povrSina
kosti, trabekule su varijabilne po veli¢ini, ob-

with application of Diazepam (Bensedin, ICN
Galenika, Belgrade, Serbia) and anesthetized
with Ketamin hydrochlorid USP (Ketalar, Ro-
texmedica Gmbh, Trittau, Germany). After that
they were sacrificed in order to diagnose osteo-
porosis and the rest of experimental A group
was split in 2 subgroups and was treated with
recovery therapy.

Group A was split in 2 subgroups:

* Al (5 animals) subgroup was after cor-
tico-tretment put on regular nutrition re-
gime without any therapy.

* A2 (5 animals) subgroup received i.m. thy-
mus extract Lyophilied total (Thymex-L),
Thymoorgon-Gmbh Pharmazie, in doses
of 20mg/ kg of body weight and Calcium
gluconat in doses of 0,05 ml daily on each
animal..

B control group was without therapy on
regular day-night rhythm and regular nutrition
regime.

After 15th week of experiment animals of
A and B group were sacrificed, samples of low-
er jaw bone tissue of the rats were taken from
medial line till foramen mentale. Lower jaw
bone tissue samples were cut in vestibulo-oral
direction. Samples were fixed in 2% gluteral-
dehid and then put in Millonig puffer. After the
postfixation had been done in osmiumtetraoxid,
they were treated with alcohol and the day later
with acetone solution. Then samples were criti-
cized, spattered and observed on electronic mi-
croscope Joel (JSM-5300).

Results

SEM showed that trabeculae became thin-
ner, the number of spongioos bone treabeculae
reduced and marrow spaces increased as the

- . ——
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Slika 1. Osteoporoza spongiozne kosti mandibule pacova

Fig. 1 Osteoporosis of spongious bone of mandible of rats
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Slika 2. Spontani oporavak trabekularne kosti
mandibule pasova

Fig. 2 Spontaneous recovery, trabecular bone of
mandible of rats

liku 1 rasporedu, uocava se jedna polimorfija
(slika 2), Sto ukazuje na spontani i spori opora-
vak kostanog tkiva mandibule pacova.

Nakon tretmana oporavka ekstraktom timu-
sa (slika 3), SEM analizom se uo¢ava smanjen-
je veli¢ine srznih prostora, povecanje gustine
trabekula (u odnosu na spontani oporavak-
podgrupa A), razrastao povrsmskl matriks,
¢elijska gustma je veta, pa je i aktivnost
¢elija veca, remodelacija kosti je intenzivnija
(narocito posle tretmana oporavka jatom do-
zom timusnog ekstrakta od 20mg/ kg telesne
mase). U pacova podgrupe A,, po prestanku
dejstva kortikoterapije 1 prelas om na teraplju
oporavka ekstraktom timusa, uocljiv je veéi in-
tenzitet osteogeneze i pravilnija struktura kosti
u odnosu na ostale ispitivane podgrupe.

Diskusija

Razredenje kosti, tj. osteoporoza, posledi-
ca je poremecaja kostanog metabolickog pro-
meta sa disbalansom izmedu pojacane kosStane
razgradnje i normalnog (ili nedovoljnog) stva-
ranja nove kosti. > Cest uzrok ovog disbalansa
u kostanom tkivu je primena kortikopreparata
uoenih SEM analizom.® Posledice dejstva
kortikopreparata uo¢ene SEMom su razredenje
i resorpcija alveolarne kosti pacova. Navedene
¢injenice ukazju da je terapija kortikopreparati-
ma udruzena sa morbiditetom koStanog tkiva u
obliku razredenja kosti, tj. osteoporoze.’-8?

Reakcija anabolizma u spongioznoj kosti
nakon prestanka kortikoterapije ukazuje da se
lagano smanjuju resorptivni procesi, a blago
raste oporavak kostanog tkiva sa preovladava-
njem procesa osteogeneze kosti, $to je saglasno
literaturnim podacima. 10:11.12
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Slika 3. Oporavak trabekularne kosti pacova dejstvom
ekstrakta timusa

Fig.3 Recovery therapy of trabecular bone of rats started
favorably of extract Thymex-L

result of corticopreparation influence on rats’
lower jaw alveolar bone (Fig. 1).

After the cortico-therapy and transition to
therapy of spontaneous recovery, spongious
mandibular bone positively reacted, and rough
surface of bone, trabeculae of various dimen-
sions, forms and localizations and one polymor-
phia were noticed by SEM analysis (Fig. 2).

When cortico therapy ended and recovery
therapy started, spongious bone reacted favor-
ably as it was naticed by SEM: trabeculae were
polymorphic, variable in size, shape and ar-
rangement normal in appearance and size, mar-
row spaces were of usual size, and bone surface
was unequal (Fig. 3).

Discussion

Bone dilution, osteoporosis, is the conse-
quence of bone metabolic disturbances with
disbalance between accelerated bone resorption
and normal process of creation of new bone.’
Very frequent cause of this disbalance in bone
tissue is long-term and sometimes inadequately
controlled use of cortico medicaments, which
was confirmed in many researches.® These
changes represented slow decrease of resorptive
process and increased recovery of bone tissue
with process of osteogenesis prevailing.’-8:9

After reovery treatment with thymus ex-
tract, SEM analyses confirmed size reduction
of bone marrows, improvement of trabecular
density (regarding spontaneous recovery), and
proliferation of bone matrixes surface. With
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U spongioznoj kosti eksperimentalnih
zivotinja metabolizam je intenzivniji, pa pre-
parati timusa dovode do brzeg oporavka i
stimulacije sinteze koStanog tkiva po prestanku
delovanja kortikosteroida. Dejstvom preparata
timusa doSlo je do stimulacije remodelacije
kosti, koja se ogleda u povecanju metabolickih
promena u pravcu ubrzane koStane izgrad-
nje.’-10,13,14

Na osnovu dobijenih rezultata moze se
zakljuc¢iti da patogeneza osteoporoze indu-
kovane kortikosteroidima, jo$ uvek nije u pot-
punosti razjasnjena, ali je poznato da je formi-
ranje kosti smanjeno, a razgradnja, tj. resorpcija
kosti nepromenjena ili pove¢ana. Ovu razliku
tumacimo gubitkom koStanog tkiva i smanje-
njem koStane mase.!*!5 Terapija oporavka
ekstraktom timusa pokazala je izuzetno dobar
uspeh u ispitivanom periodu, dok je spontani
oporavak dao delimi¢ne rezultate.

Kortikopreparati primenjeni kod eksperi-
mentalnih zivotinja u vreme intenzivnog rasta,
razvoja 1 mineralizacije kostiju, doveli su do
izrazitog razredenja alveolarne kosti. Kod izra-
zite osteoporoze oslabljene su fizioloske osteo-
poezne funkcije, pa se zato javljaju hipofunk-
cije osteoblasta. Spongioza je tada reducirana, a
korteks izrazito stanjen.>> Vremenski duZe tra-
janje terapije 1 vece doze kortikosteroida vode
sistemskoj osteoporozi. Sistemska osteoporoza
veoma je rasprostranjena metabolicka bolest
kostiju, koju karakteriSe smanjena masa kostiju
1 promena njihove arhitekture, a sve to vodi
poveéanoj fragilnosti i riziku od fraktura.>»®
Zbog velike ucestalosti i rasprostranjenosti, 0s-
teoporoza danas dobija mesto jednog od vodecih
zdravstvenih problema.!3:!4 Za stomatologiju
je od izuzetne vaznosti jer zahvata alveolarnu
kost. Sistemska osteoporoza neposredno za-
hvata sve segmente kostiju vilice, a posebno je
izrazena kod donje vilice, §to pokazuju rezul-
tati ove studije, kao i rezultati mnogih drugih
istrazivanja. 1>-16

Zakljucak

Na osnovu SEM analize moZe se zakljuciti
da kortiko-preparati posle duze upotrebe dovode
do istanjenja i smanjenja trabekula spongiozne
kosti, tj. do razredenja i resorpcije kostanog tki-
va uopste, pa samim tim i tkiva alveolarne kos-
ti. Terapija oporavka, narocito terapija veCom
dozom ekstrakta timusa, pokazala je izuzetno
dobar uspeh u ispitivanom periodu, dok je spon-
tani oporavak dao delimicne rezultate.

the increase of cell density, cell activity also
increased, and remodelation of the bone was
intensified specially, after recovery treatment
with thymus extract higher doses, which was in
compliance with other researches.!0:11:12

In this subgroup there was a greater intensity
of osteogenesis and more regular bone structure
in rats than in the ones in other examined sub-
groups. Bone dilution, decreased bone density,
is the consequence of bone forming inhibition
after effect of corticosteroids, which was con-
firmed by SEM analyses.’-10:13.14

On the basis of the obtained data it can be
concluded that pathogenesis of corticosteroids
induced by osteoporosis has not been fully ex-
plained, but it is known that bone formation has
been reduced and bone resorption has been the
same or increased. This difference can be prov-
en with a loss of bone tissue and reduced bone
masses.!*13 Recovery therapy has been proven

as excellent in the examined period.
Corticopreparation used by experimental
animals in time of intensive growth and min-
eralization of bone borught the osteoporosis of
alveolar bone. In osteoporosis expression are
physical functions and osteopoetic functions
and so the hipofunctions osteoblasts is happen-
ing. Spongiosis is reduced and cortex thiner.?>
If therapy lasts longer and larger doses cortico-
steroids are used it will lead to system osteo-
porosis. Osteoporosis is worldwide metabolic
bone disease whose characteristic is smaller
bone mass and change in their architecture and
leads to fragility and risk of fracture.>? Because
of being worldwide osteoporosis today is one
of the biggest problem in the world.!3-!* Osteo-
porosis is dentistry from exceptional important
because includes alveolar bone. System osteo-
porisis also includes all segmnets if jaw bones
especilay mandible thath are results of this
study as well as many other researches.!3:16

Conclusions

Using SEM analysis the recovery by thy-
mus extract showed: enlarged surface matrix,
cell density and cell activity. According to
the achieved results, it can be concluded that
corticopreparations after a long use can lead
to decalcification and reduction of bone tis-
sue trabeculae number, i.e. bone dilution and
resorption, while the recovey therapy showed
partial success in the examined period.

717



Acta Stomatologica Naissi, decembar/December 2007, vol. 23, broj/number 56

Zahvalnost

Ovo istrazivanje finansirano je iz materi-
jalnih sredstava projekta Ministarstva nauke
1 zaStite Zivotne sredine Republike Srbije N°
145068.

Acknowledgements

This project was financially supported by
the Ministry of Science and Environmental
Protection of the Republic of Serbia trough the
Project N° 145068.

LITERATURA / REFERENCES

1. Ajdukovi¢ Z, Najman S, Pordevi¢ Lj, et al. Repair
of bone tissue affected by osteoporosis with hydroxy-
apatite-poly (HAp/PLLA) with and without blood plas-
ma. Journal of Biomaterials Applications, 2005, 20: 2:
179-190.

2. Ajdukovi¢ Z. Osteoporoza-studija na eksperime-
ntalnim Zvotinjama i klini¢ko stomato-protetsko iskust-
vo. (Magistarska teza) Univerzitet u Nisu, 1999, 25 p.

3. Ajdukovi¢ Z, Stankovi¢ D, Najman S, Mihailovié
D. Histopathologic Analysis of Experimentally Induced
Osteoporosis. Balk J Stom 2001, 5: 209-211.

4. Boskey A L. Mineral-matrix interactions in bone
and cartilage. Clin Orthop 1992, 281: 244-274.

5. Fujita T. Osteoporosis: past, present and future.
Osteoporosis Int 1997, 7(3): 6-19.

6. Houlle P, Voegel JC , Schultz P, Steuer P, Cuisinier
FJ. High resolution electron microscopy: structure and
growth meshanisms of human dentin crystals. ] Dent Res
1997, 76(4): 895-904.

7. Reid IR. Steroid-induced osteoporosis. Osteoporo-
sis Int 1997, 7 Suppl 3: 213-216.

8. Ramires PA, Tundo S, Romito A, Giuffrida A, Re
M, Milella E. Electron and laser confocal microscopies
in the study of osteoblastic cells grown on biomaterials.
Proceedings of S5th Multinational Congress on Electron
Microscopy, Lecce Italy 2001, 185-186.

9. Kanis AJ. Diagnosis of osteoporosis and assess-
ment of fracture risk. Lancet 2002; 359: 1929-1936.

Adresa za korespondenciju:

Doc dr Zorica Ajdukovi¢

UL Topli¢ka 2/21 NiS, 18000, Strbija
email: ajdukovic@sbb.co.yu

718

10. Jevremovi¢ M, Cernak J. Effect of treatment with
mature thymic celf extracts (thymex-I) on lipid peroxi-
dation in rats. International Journal of Thymology 1996,
3(5): 283-287.

11. Paschalis EP, Betts F, DiCarlo E, Mendelsohn R,
Bosky A L. FTIR microspectroscopic analysis of normal
human cortical and trabecular bone. Calcif Tissue Int
1997, 61(6): 480-486.

12. Puleo DA, Nanci A, (1999) Understanding and

controlling the bone-implant interface. Biomaterials
1999, 20: 2311-2321.

13. Sode J, McKee DM. Molecular and cellular biol-
ogy of alveolar bone. J Periodontol 2000, 24: 99-126.

14. Teofilo J, Brentegani L, Lamano-Carvalho T.
Bone healing in osteoporotic female rats following intra-
alveolar grafting of bioactive glass. Archives of Oral Bi-
ology 2003, 49(9): 755-762.

15. Posti¢ S. Osteopenicne i osteoporoti¢ne promene
u segmentima mandibula. Monografija.
Zaduzbina Andrejevic; 2000, 5-67.

16. Klemeti E, Vainio P, Lassila V, Alhava E. Corti-
cal bone mineral density in the mandible and osteoporo-

Beograd:

sis statins in postmenopausal women. Scand J Dent Res
1993, 101: 219-223.

Address of correspondence:

Ass. Prof. Zorica Ajdukovi¢, DDS, MSD, PLD
Toplicka 2/21 NiS, 18000, Srbija

email: ajdukovic@sbb.co.yu



	Uputstva autorima 1.pdf
	Page 1

	Uputstva autorima 2.pdf
	Page 2




