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Summary

Background: Analgesic drugs are very commonly prescribed for
long-term patients and they could have effect on bone density and healing

of dental implants.

Pilot study was carried out to evaluate the effect of treatment with
diclofenac sodium for 30 days on serum level of alkaline phosphatase ,
calcium and phosphate, bone density and it is relation to healing of tooth
extraction socket in rabbit. It was found that diclofenac sodium can delay
tooth extraction socket healing without significant effect on serum level

of calcium , phosphate and alkaline phosphatase.

Main study was carried out to evaluate the effects of chronic use of
diclofenac sodium, meloxicam and tramadol hydrochloride on serum
biochemical bone markers (Prostaglandin E2, Bone Alkaline Phosphatase,
Osteocalcin, Bone Morphogenetic Protein 2, 1, 25-dihydroxyvitamin D3
and calcium), bone density and healing of dental implant and to compare

these effects.

Materials and methods: Twenty mature male sheep of 10-12
months old and body weight of 25+ 2kg were included. They were
randomly divided into four groups, 5 animals/ group: Group 1(control): not
treated by drug. Group 2: treated by diclofenac sodium (1mg/kg/day).
Group 3: treated by meloxicam (0.5 mg/kg/day). Group 4: treated by of
tramadol hydrochloride (5mg/kg/day). Treatment groups were received
their drugs by intramuscular injections for 125 days. All animals were
blood sampled before the drug administration (base line) and at 10 days
intervals for 80 days. Serum was separated and stored pending analysis of
biochemical bone markers. At 80 days of the study, two animals were
selected randomly from each of groups and 2 dental implants/sheep were
performed at the external surface of right tibial bone. All animals were

slaughtered after 6 weeks from day of implants installation. The 4 tibiae of



111
each animal were dissected to be used for other tests of this study. Tibial
bones with implants were subjected to assessment of implant removal
torque test using Torque Meter Device. Bone specimens were chopped
from tibial bones of each group for histopathological examination. A total
of 40 tibial bone specimens were used to monitor bone mineral density by
using Dual- energy x- ray absorptiometry (DEXA) and Orthopantomograph

device and subjected to Transverse strength test.

Results: this study showed that in diclofenac sodium group, serum
level of PGE2 showed significant differences between time 1, 2, 4. Serum
levels of BALP, OC, BMP2 and Vit D3 showed no significant differences
between all study times. For serum levels of calcium, there were significant
differences between time 1 and 3 compared to time 5,6, 7 and time 9. In
meloxicam group, serum level of PGE2 showed significant differences
between time 1, 2,3 and 4 compared to time 8. Serum levels of BALP, OC,
BMP2 and Vit D3 showed no significant differences between all study
times. For serum levels of calcium, there were significant differences
between time 1, 4, 5 and time 6 compared to time 9. In tramadol group,
serum level of PGE2 showed significant differences between time 1 and 2
compared to time 5 and 9. Serum levels of BALP showed significant
differences between time 3 compared to all study times. Also, there was
significant differences between time 4 compared to 1, 8, 9. For OC
significant differences were found between time 1 compared to time 8,
while for BMP2 there were significant differences between time 1
compared to time 3. Serum levels of calcium showed significant
differences between time 4 compared to time 7, 8, and time 9. Significant
differences were found between time 5 compared to 8 and 9 and also
between time 1, 3, 7, 8 and time 9 compared to 2, 4, 5 and time 6. For Vit
D3 there were significant differences between time 8 compared to time 1, 2
and 9. In comparison between groups, serum levels of PGE2 showed

significant differences between diclofenac sodium, meloxicam and
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tramadol hydrochloride compared to control group in time 2. Significant
differences were also found in tramadol hydrochloride compared to control
and meloxicam groups in time 4, while in time 8 significant differences
were shown in diclofenac and meloxicam compared to control group. For
BALP significant differences found between tramadol compared to
meloxicam in time 7. For OC significant differences found between control
and meloxicam groups in time 7. Results of BMP2 showed significant
differences between meloxicam group compared to control group in time 3,
time 7 and time 9. For serum levels of calcium significant differences were
found between tramadol hydrochloride group compared to control,
diclofenac sodium and meloxicam groups in time 1, time 2, time3 and time
4. Significant differences were found in meloxicam compared to control
and diclofenac sodium groups in time 1 and 2. Also significant differences
between tramadol hydrochloride and control groups in time 5 and time 7.
For VitD3 significant differences were found between diclofenac sodium
and tramadol hydrochloride in time 8. Significant differences in diclofenac
sodium and tramadol hydrochloride compared to control group in time 9.
Results of histopathology showed that meloxicam and tramadol
hydrochloride groups have more dense bone compared with control and
diclofenac sodium groups. Implant torque measurement, radiographical and
Biomechanical testing showed significant differences between control,
diclofenac sodium, meloxicam and tramadol hydrochloride groups.
Conclusion: Chronic treatment with diclofenac sodium can reduce BMD
and delayed healing of dental implants, while chronic treatment with
meloxicam and tramadol hydrochloride increase BMD and healing of

dental implants.

Key words: diclofenac , meloxicam, tramadol, bone density, dental

implants, bone markers.
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