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ABSTRACT

Bone rebuilding was one of the surgeons’ motivatirom the past. The purpose of this study was dxbiamics
evaluate the effect of sodium fluoride and phenytwi cancellousbone defect healing in rat model &geriment
was conducted on 40 male adult SD rats which wériglell into eight groups of control and experimemtéter
induction of general anesthesia, a hole in siz8x8 mm in diameter and depth was made using a téiita the
inner aspect of the between condyles of right fermoall groups, defect was left untreated. Contgobup was
given water and group Il received daily 5 mg/kgbP Phenytoin and groups lll, IV and V were exposed
fluoridated water at different concentrations (& &nd 60 mg ¥L), group VI, VII and VIl received together of
daily 5 mg/kg/IP of Phenytoin and fluoridated watgrdifferent concentrations (8, 30 and 60 mg_} After 45
days all rats were sacrificed and biomechanical gieation tests of the distal femoral bone were gened. Data
were submitted to statistical analysis by variarecelysis (ANOVA) at a significance level of 5% (B38).The
results show positive effect of phenytoincompaecethé¢ control group. Also in the groups receivihgpfide and
phenytoin, the best result is related to the groegeiving 30 mg. And increase the amount of fluorduses a
negative impact the compressive strength of the aaling. The results of this study show that ftietevel at 30
mg F/L in drinking water and 5 mg/kg phenytoin increas®mpressive strength of cancellous bone defect in
healing process and could stimulate osteogenedenioral cancellous bone defect in rats.
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INTRODUCTION

The factor time is most important effect on healaigoone fractures, whatever, the case, which takesorm of
faster healing of bone defect will be have great#rsistency and strength and possibility of detayrion or non-
union will be decreased and occurrence of infectind fail in orthopedic surgery will be decreasge8].Sodium
fluoride is effective in bone formation and increas cancellous bone volume[4-6]. Sodium fluorideclinical use
for treatment of osteoporosis and vertebral fradn, 8].Previous studies showed that the posiiffects of
phenytoin in bone healing. In these studies, thsitipe effects of phenytoin on bone metabolism haeen
mentioned[9]. Use of phenytoin in low-doses resllte improvement of histomorphic parameters of bone
formation and has osteogenic characteristics umdeivo conditions [10].The findings show thatdaihjections of
phenytoin significantly increase ALP and Osteocaod also have positive effects on bone healing[hg]
purpose of the present studywas to investigate hbaling effect of Phenytoin and Sodium fluoride on
cancellousbone defect in rats that is a biomechhei@luation.
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MATERIALS AND METHODS

Investigations using experimental animals were ootetl in accordance with the internationally acedgtrinciples
for laboratory animal use and care, and our etligaimittee on animal care approved the protocod &tperiment
was performed on 40 male adult Sprague-Dawley P&8,-300 gram. Rats were obtained from the ceatrmhal
laboratory of veterinary medicine faculty of Islarmizad University-Tabriz Branch and were housedadiony
rooms with 12/12 hr light/dark cycle at 21+2°C foiveeks before initiation of the study, fed withdaatory pellet
chow and drinking water was given ad libitum.

Animals were anesthetized with Ketamine hydrochler{Ketamine 10%, Alfasan, Woerden-Holland, 50 mgp/k
and Xylazine (Xylazin 2%, Alfasan, Worden-Hollariong/kg) intraperitoneally. The right hind limb wasitinely
prepared for surgery. A 2-cm skin incision was madethe medial aspect of the distal femoral corglylehe
muscle and articular capsule were dissected bluntlgxpose the lateral and medial condyles. Theldismoral
condyles were exposed anda confined cancelloustdetes created in between of lateral and mediatigies using
a low-speed dental bit, saline-cooled in a stepvasdion. A hole in size of 2x3 mm in diameter alabth was
made and left untreated. The muscle attachmentswfiged with simple stitches using Vicryl 4.0 setwrith
nontraumatic needle, and skin was sutured with silture 4.0, being removed at seven days afteregurghe
animals received antibiotics Enrofloxacin 2.5% antiuscular in the dose of 2.5ml/Kg of body weightffee days
after surgery, and anti-inflammatory Banamine (EkinMeglumine) injected in the dose of 1.1ml/ Kg kafdy
weight for three days after surgery by applicationshe muscle.After surgery rats divided into e¢ighoups of 5
animals each, according to the procedure performed:

(1): control group (Group 1), (2): 5 mg/kg/day/Ildhytoin (Group II), (3): 8 mg/L NaFin drinking veat(Group
), (4): 30 mg/L NaFin drinking water (Group I\(B): 60 mg/L NaFin drinking water (Group V), (6): 5
mg/kg/day/IP Phenytoin and 8 mg/L NaFin drinkingtergGroup V1), (7): 5 mg/kg/day/IP Phenytoin ar@ rag/L
NaFin drinking water (Group VII), (8): 5 mg/kg/déy/Phenytoin and 60 mg/L NaFin drinking water (Gyadll).
Animals were sacrificialed after 45 days postopeett under general anesthesia, with an injectibov@r dosage
of Thiopental sodium (60 mg/kg). The distal of tigamurs include osseous defect were harvestedpstt of soft
tissues and wrapped in saline-soaked gauze, framdrstored. Specimens were thawed at room temperiza
saline bath prior to mechanical testing. All medbahtesting were performed using a biomechanicasuement
device (Zwick/Roell Z010, TI-PRO10TH.A50 model) i crosshead speed of 0.01 mm/sec. A load-distamge
was recorded to determine mechanical properties. cEmtral load support was applied to the latendl medial
condyles of femur. Maximum stress and maximum istveére calculated based on standard engineeringtiegs
for three-point bending [12].

Statistical evaluation of data was performed usimgsoftware package SPSS version 18 (SPSS Inicageh IL).
Data are reported as meanzstandard deviations {3@)significant level was set at p<0.05. Statidtcomparisons
were used analysis of variance (ANOVA). Tukey HSiltiple comparison testing was used to determine
experimental defects with normal bone.

RESULTS AND DISCUSSION

Survey results show that, Sodium fluoride increds®®e strength in group Il than control group.Alsoresults of
the group IV shows increases bone strength ingitdap compared with the control group and groupBLit results
of group V shows a decrease in bone strength smthan groups lll, IV and control group.It shoulel hoted that,
reduce the amount of strength that occurs in Gkgupdicative increase the negative effects of sotfluoride and
slow healing in defects of this group. Survey datficates the significance of the results, as gr@ddpng sodium
fluoride compared to other groups that have beereated with sodium fluoride show
increase the compressive strength.Phenytoin iojedti group Il has caused bone strength increasetpared to
the control group and represents positive effeqih@hytoin.Used together of 5 mg phenytoin andwuodiuoride
in groups VI, Vlland VIII show with theincreasingosle of sodium fluoride of 8 mg to 30 mg increaseseb
strength, but with increasing reload sodium fluertd 60 mg reduced bone strength.Results of mechlatésts
obtained in this study show that the mean loadrmturing in group VII is significantly higher thaother groups.
The meanzSD of mechanical test results for eachpyave provided in table 1.
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Table 1.Mean+STD of biomechanical results

Control | Group Il| Group lll| Group IV| Group Groofl | Group VIl | Group VIII
Max Stress (Force N 173| 175.20 177.31 181.90 168.51 180.05 201.13 175.21
+23.05 +22.4 +36.81 +36.81 +54.35 +21.05 +22.31 +12.11

Survey results show that feeding of sodium fluogdese increases bone strength in group Il (8 M\HE) to the
control group.Also, with increasing doses of sodiflmoride to 30 mg/L in group IV causeincreaseséstrength
compared with the group Il and control group.Butreasing the dose of sodium fluoride to 60 mg/lgrioup V,
reduced bone strength in these groups, which sstheen the groups IIl and 1V and control group.Thenpressive
strength decreased in groupV, can attribute toiheease negative impact of sodium fluoride anditerd slow
healing of the defect.The statistics of these tesatlicate that significance.As in previous stgdias been shown,
daily injections of phenytoin (5mg/kg) causes puesieffect on bone healingand bone strength ingitbaompared
with control group.Phenytoin injection (5mg/kg/dag)group VI with 8 mg/L sodium fluoride in drinkgnwater
was significantly increased bone strength compégwettie control group and group Il, and comparedwgitoup 3
that was only8 mg/L sodium fluoride in drinking wahave greater bone strength.With increasing dokssdium
fluoride to 30 mg/Lin drinking water with daily ietions of 5 mg/kg phenytoin, significant increagesone
strength than the other groupswas created, and aupvith the group IV that was used only 30 mgyldiinking
water sodium fluoride, there was also a signifidactease in bone strength.However, increasingsdossodium
fluoride to 60 mg/L in drinking water with dailyjections of 5 mg/kg phenytoin reduced bone stretigdém other
groups. Only had more strength than the contralgrand had similar bone strength with group 1l. @aned with
group 5, that was used only 60 mg/L in drinking evegodium fluoride, bone strength was greater, ithtie effect
of phenytoin.

Mousavi et al. have recently reported that fluoiit@eased cancellous bone formation at defectiartee rat at 30
mg F/L [13]. Bohatyrewicz et al. have reported the a&baction of fluoride demonstrated in the form of
increased bone mineral mass of whole femoral b¢hélk Ohta et al. reported fluoride can act as @&og&n
enhancer in osteoblast [11]. Fluoride prevents dephorylation protein phosphatase activity in olstest cells and
fluoride prevents dephosphorylation of phosphotyrpsoteins believed to be key in mediating praifigon and
differentiation of cells and it causes increasingnitogenic signals generated by endogenous grfaetbrs [15,
16].Sklans et al., it demonstrated that use of ptoém may improve healing of mandibular fracturesabbits. In
that study, the positive effects of phenytoin ondmetabolism have been mentioned [17]. Ohta 1295 showed
that daily injection of phenytoin at the 5 mg/kgukt in significance increase in values of 2 impattfactors, ALP
and Osteocalcin, in bone formation and also hagipe®ffects on bone histomorphic parameters [L$kems that
a low dose of phenytoin has osteogenic propertidscan stimulate the ossification [10].

CONCLUSION

We have recently obtainedthat together use of 5gnBhenytoin and 30mg/L Sodium Fluorideincreasedeiéous
bone formation at defect area.
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