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Introduction
The bone defects resulting from various pathological 

(dentofacial trauma, infections, neoplasia) or developmental 
abnormalities represents a major challenge for periodontists 
and maxillofacial surgeons. Different techniques were 
developed in order to restore bone defects including the 
use of bone grafts, membranes or both [1]. A graft is needed 
to induce new bone formation when restoring a critical or 
severe bony defect. 

Several bone graft materials were suggested to treat 
bone defects. The ideal bone graft must be biocompatible, 
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Abstract
Objective: To compare particulate dentine to Bio-Oss in terms of bone regeneration, inflammatory response and 
foreign-body reaction.

Methods: A total of 32 male Sprague Dawley rats were subjected to a surgical creation of a calvarial defect of a 5 mm 
diameter. The rats were divided into 4 groups of 8 rats. The first group received no graft material in the defect and was 
named the control group. The 2nd group received human particulate dentine. The 3rd group received a mixture of human 
particulate dentine and Bio-Oss. The 4th group received Bio-Oss only. The groups were compared histologically in terms 
of reduction of the mean of greatest diameter of bone defect, new bone formation, number of lymphocytes to assess the 
degree of inflammation and number of giant cells present to assess foreign-body reaction. 

Results: Dentine group and mixture group showed significant reduction of the largest diameter between 4 and 8 weeks. 
Only the mixture group showed a significant reduction of the greatest diameter than the control group at 8 weeks. All 
three test groups showed significantly higher new bone formation than the control at 8 weeks (P< 0.05). Significantly less 
inflammation in Bio-Oss and control group was observed at 8 weeks than the other 2 groups. No significant difference 
in foreign body reaction was observed among the test groups.

Conclusion: No significant difference in new bone formation, reduction of defect size or foreign-body reaction was found 
between Bio-Oss, particulate dentine and a mixture. However, Bio-Oss showed significantly less inflammation at 8 
weeks.

Clinical Relevance: Particulate dentine could be used as an alternative for Bio-Oss in bone augmentation procedures.
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shown that partially demineralized dentine performs better 
than un-demineralized dentine and completely demineralized 
dentine [20]. Nevertheless, demineralization of dentine could 
take one week using hydrocholoric acid (HCL) [21] or 14 days 
using Ethylenediaminetetraacetic acid (EDTA) [22]. While 
using an autogenous dentine graft eliminates foreign-body 
reaction due to genetic homogeneity [13], still it has the 
disadvantages of a limited harvest volume, and you need to 
sacrifice a tooth to gain the graft. Accordingly, many studies 
have investigated the use of particulate dentine grafts of 
xenogeneic origin and showed different degrees of success in 
bone defects regeneration [10,23,24].

This study aims to compare the use of human non-
demineralized particulate dentine to Bio-Oss® in terms of new 
bone formation, inflammation and foreign-body reaction. 
Another aim of this study is to explore the effect of adding 
particulate dentine to Bio-Oss® on new bone formation as 
compared to Bio-Oss® alone. While a similar comparison was 
made, this study is, to the best of our knowledge, the first to 
compare a pure combination of Bio-Oss® and dentine while 
not including other materials like plaster of Paris.

Materials and Methods 
Experimental model and protocol

Thirty-two healthy male Sprague-Dawley (SD) rats were 
obtained from the animal house of the Jordan University of 
Science and Technology (JUST)- Irbid, Jordan and used for 
this study. The animals were housed in the same room but 
were kept in separate cages. The room had a 12-hour light/
dark cycle and had a temperature of 22-24°C. Food and water 
were available for the rats ad libitum. All procedures were 
approved by the Animal Care and Use Committee before the 
start of the actual study (Project number 275-2017).

The animals were randomly divided into four groups of 
eight rats in each. Randomization sequence was created 
using Excel 2010 (Microsoft, Redmond, WA, USA) with a 1:4 
allocation using random block size 4. Each animal underwent 
a surgery of creating a defect of a diameter of 5 mm in its 
calvarium. Different materials or no materials were placed 
in the defects as following: the first group received no bone 
graft material and was named the control (C) group. The 
second group received particulate dentine and was named 
the dentine (D) group. The third group received a mixture of 
dentine and Bio-Oss® and was named the mixture (M) group. 
The fourth group received only Bio-Oss® and was called the 
Bio-Oss® (B) group. The mixture group received an equal 
amount of Bio-Oss® and dentine by volume. Each group was 
randomly divided into two subgroups of four rats. The rats of 
the first subgroup were sacrificed at 4 weeks while the rats of 
the second subgroup were sacrificed at 8 weeks.

Particulate Dentine Preparation
Human extracted wisdom teeth were obtained from the 

oral and maxillofacial departments at JUST and the University 
of Jordan. Only sound extracted wisdom teeth were used 
in this study. The teeth were decoronated and root planed. 
Pulpal tissue was removed using stainless steel K files #10 and 

bioresorbable, osteoconductive, osteoinductive, easy to use, 
cost effective and structurally similar to bone [2] Autograft 
is known to be the gold standard for the reconstruction 
of a bony defect [3] as it possess an osteogenic potential, 
produces good bony regeneration, however, it is not without 
disadvantages like a limited harvest volume, donor-site 
morbidity [4], extended surgery time, and resorption of the 
graft material. Several studies have shown that also onlay 
bone block grafts are prone to resorption and a large part of 
the bone graft can be lost during the healing period [5]. In an 
attempt to overcome these limitations, other substitutes of 
less resorption prone material such as deproteinized bovine 
bone and biphasic calcium phosphate have been attempted 
for clinical use. Growth factors that promote healing and 
regeneration are mostly used along with the grafting materials 
and those used in dentistry include platelet concentrates 
and recombinant growth factors. These agents are broadly 
used when bone-healing mechanisms are affected by the 
patient’s medical conditions, or when the graft only provides 
mechanical support and does not provide stimulation of cell 
growth and differentiation. Montanari and colleagues [6] 
demonstrated that platelet-rich fibrin membrane was able to 
reduce the healing period and improve bone regeneration.

Bio-Oss® is a well-documented bovine-derived xenograft 
and experiments on its use can be traced to more than 25 years 
ago. It has been used in the treatment of periodontal osseous 
defects, guided bone regeneration and sinus augmentation 
procedures, and associated with high success rates and 
effectiveness, low resorption and integration with no local 
rejection in grafting procedures [7,8]. Despite providing an 
osteoconductive scaffold for bone formation, Bio-Oss® does 
not have any osteoinductive properties, which may require 
adding growth factors to enhance bone formation in certain 
defects which incur extra cost to the treatment.

Researchers and clinicians have become interested in the 
use of human dentin from extracted teeth in the context of 
serving as graft material. Dentine has a similar composition 
to bone [9] both being mineralized tissues and almost similar 
in chemical components (collagen, non-collagenous proteins, 
and hydroxyapatite crystals). Moreover, dentine matrix 
contains bone morphogenetic proteins (BMPs) which induces 
and enhances osteogenesis [10]. Similar to bone, dentine also 
contains proteins including osteopontin, bone sialoproteins, 
osterix and osteocalcin. Therefore, dentine can be considered 
an effective alternative bone grafting material [11] Non 
collagenous proteins of dentine are recognized to be involved 
in bone calcification [12].

Dentine grafts are either block or particulate grafts [13] 
and the latter has been used as a bone substitute in the 
treatment of large mandibular defects [14], maxillary sinus 
augmentation [15], socket preservation [16], and guided.

Tissue regeneration [17]. It has been shown that 
dentine graft materials have osteogenic potential while 
resorbing with minimal inflammation [18]. It was shown that 
particulate dentine does not elicit a strong immune reaction 

[19] and could be either demineralized or used without 
demineralization for bone augmentation purposes. It was 



Citation: Habashneh RA, Abukar M, Hammad H, et al. (2021) The Effects of Particulate Dentine Compared to Bio-Oss® on Bone Regeneration. 
Archives Oral Maxillofac Surg 4(1):118-125

Habashneh RA et al. Archives Oral Maxillofac Surg 2021, 4(1):118-125 Open Access |  Page 120 |

#15. The teeth were then autoclaved and pulverized by the 
means of mortar and pestle. The resulting dentine particles 
were re-sterilized in an autoclave and were ready to be 
used in the surgical procedure. Dentine particles were not 
demineralized because we wanted to mimic a clinical scenario 
where time is an important factor. Using a periodontal probe, 
only particles with a diameter of 1-2 mm were used in the 
study as this was the diameter of the Bio-Oss® particles we 
intended to use.

Surgical Procedure
Surgical procedures were performed in all rats in a period 

of two weeks. All surgical procedures were done under sterile 
conditions. The rats were anesthetized according to their 
weight with a mixture of ketamine (60 mg/kg) (10 % Ketasol; 
Richter Pharma AG, Wels, Austria) and Xylazine hydrochloride 
(10 mg/kg) (Rompuns, Bayer, Leverkusen, Germany). 
Using the aforementioned dose, some animals died either 
immediately or soon after anesthetic injection. Therefore, an 
adjustment was made by reducing the doses to 53 mg/kg for 
ketamine and 6.67 mg/kg for xylazine. 

After the establishment of general anesthesia, the rat’s 
head was shaved using an electric shaver. The skin was 
then disinfected with a povidone iodine solution (HiGeen 
Ltd Company, Hungary). Just before the incision in the skin 
was made, a 0.3-0.4 ml of local anesthesia was administered 
subcutaneously. Octocaine® (Lidocaine 2% and epinephrine 
1:100,000, Novocol Pharmaceutical of Canada, Inc.) was 
administered along the sagittal area of the skin so that 
epinephrine helps in bleeding control. A skin incision around 
25 mm long was done using a 15C blade from the mid-nasal 
bone area to the posterior nuchal line over the linea media. 
A cutaneous flap was raised, and the periosteum was incised 
and lifted bilaterally using a small periosteal elevator exposing 
the cranium. 

After the cranium was exposed, a 5-mm diameter defect 
was created using a trephine drill with a 5 mm internal 
diameter (Helmut Zepf, Seitingen-Oberflacht, Germany) in 
a slow-speed handpiece (NSK, Tohcigi, Japan) attached to a 
micromotor. A continuous saline irrigation was administered 
to prevent bone overheating. In order not to damage the 
brain, a small periosteal elevator was used to gently elevate 
the round bone segment that was cut by the trephine drill. 
The bone substitutes were then placed in the rats allocated 
in groups D, M or B. Bio-Oss® particles with a diameter of 
1-2 mm were used in this study (Figure 1). 5-0 polyglycolic 
acid (PGA) sutures (PGA, ACUFIRM, Germany) were used to 
suture the periosteum. Skin closure was done using a 4-0 
PGA sutures (PGA, ACUFIRM, Germany). The sutured area 
was again disinfected with povidone iodine solution. The rats 
were housed at room temperature and observed until they 
woke up and resumed their normal activities. 

Sacrifice and Tissue Harvest
Based on their allocated subgroups, the rats were sacrificed 

by at either 4 or 8 weeks. The sacrifice was done using an 
overdose of diethyl ether. Subsequently, neck dislocation at 
the level of cervical vertebrae was done to make sure that 

the spinal cord was separated from the brain. The skin was 
dissected and the area of the previously created surgical 
defect was harvested along with the surrounding bone and 
soft tissues using bone scissors. The specimens were fixed in 
10% formalin and were ready to be assessed.

Histological examination
The specimens were decalcified with 10 % hydrochloric 

acid for 1 week. The samples were then processed and 
paraffin-embedded for routine histological examination. 
The largest diameter was agreed upon by two examiners. 
The specimens were cut along the largest diameter and four 
sections of a thickness of 5 microns were prepared for each 
rat. The sections were stained with hematoxylin and eosin 
and were ready for examination under the light microscope.

Reduction of the largest diameter
A 27 mm reticle crosshairs eye piece micrometer (Nikon, 

Tokyo, Japan) was used to measure the widest diameter of 
the defect under light microscopy. The measurements were 
recorded and then compared to each other. The largest 
diameter was measured for all sections.

Amount of new bone formation
Under a x100 magnification, a random digital microscopic 

image was captured at one of the edges of the defect for each 
rat yielding four images per subgroup. Upon evaluation, new 
bone formation was determined to be the bone that shows 
a change in pattern from lamellar to woven bone and is 
located near the defect (Figure 2). Using the ImageJ software 
(NIH, Bethesda, MD), the area of new bone formation was 
calculated in squared pixels for each sample. 

Figure 1: All four groups C) Control group, B) Bio-Oss® group, D) 
Dentine group, M) Mixture group.
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Degree of inflammation and foreign body reaction
Under a x 400 magnification, digital microscopic images 

of four randomly selected areas within the defect were 
captured for each rat using an Olympus DP20-5 camera 
mounted on an Olympus BX50 light microscope (Olympus 
Corporation, Tokyo, Japan). The presence of lymphocytes and 
plasma cells was considered representative of inflammation, 
with the higher number being interpreted as a higher degree 
of inflammation. An average of 30-60 inflammatory cells 
per slide was considered a low inflammation, an average 
of 60-90 inflammatory cells per slide was considered a 
moderate inflammation and an average over 90 cells per 
slide was considered representative of high inflammation. 
The demarcation between the groups was agreed upon after 
consulting a histopathologist. The same images were used to 
count giant cells for all specimens. The presence of giant cells 
was considered to be representative of foreign-body reaction 
with the higher number being interpreted as a higher degree 
of foreign-body reaction.

Statistical analysis
IBM SPSS Statistics 23.0 (SPSS Inc. Chicago, IL) was used 

for all statistical analyses. A two-way ANOVA analysis was 
used. Bonferroni test was used for multiple comparisons. 
Means and standard deviations were calculated. A p-value of 
less than 0.05 was considered statistically significant.

Results
Generally, the defect size in all groups appeared smaller 

at 8 weeks compared to 4 weeks and the edges of the bony 
defects showed remodeling (i.e. woven bone with reversal 
lines and sometimes osteoblastic rimming). Sections from 
the (C) group at 4 weeks showed fibrous bridging of the 
body of the defect by moderately cellular fibro-collagenous 
connective tissue with mild to moderate infiltration by chronic 
inflammatory cells (lymphocytes and plasma cells) (Figure 3). 
At 8 weeks, (C) group showed less inflammatory cells and the 
defect appeared smaller.

For the (D) group, the defects showed fibrous bridging 
of the body of the defect at 4 weeks. The fibrous bridge 
contained chips of dentine surrounded by severe chronic 
granulomatous infiltration showing histiocytes, plasma cells 

and some multinucleated giant cells (Figure 4). At 8 weeks, the 
dentine chips appeared smaller as they were being resorbed. 
The inflammatory reaction was moderate to severe.

The (M) group showed evidence of fibrous bridging at 4 
weeks. The fibrous bridge contained fragments of nonviable 
bone graft material in addition to dentine fragments. 
Both types of fragments were surrounded by chronic 
granulomatous inflammation of varying degrees ranging 
from moderate to severe. Inflammatory cells were higher in 
number around dentine than around Bio-Oss. Multinucleated 
giant cells were sometimes observed adjacent to bone and 
dentine fragments (Figure 5). At 8 weeks, the (M) group also 
showed more inflammatory cells around dentine than around 
Bio-Oss particles as for the (B) group, some Bio-Oss® particles 
appeared smaller than at 4 weeks indicating resorption. 

Reduction in the largest diameter
Among different groups, no statistically significant 

difference in the largest diameter of the defect was found 
between any of the groups at 4 weeks. However, a statistically 
significant difference was found only between the mixture 
group (M) and the control group (C) at 8 weeks favoring the 
mixture group (Table 1). All groups showed a smaller largest 
diameter of the defect 8 weeks after the surgery than 4 weeks 
after it. However, only the dentine (D) and the mixture (M) 
groups showed a significant reduction in the largest diameter 
between 4 and 8 weeks (Table 1). 

Figure 2: The demarcation between new woven bone (NB) and 
old lamellar bone (OB) (arrows) in a specimen from week 8 (H&E 
stain, original magnification x100).

4 weeks Mean 
± SD

8 weeks Mean 
± SD P value

Control Group (C 1.63 ± 0.12 1.58a ± 0.15 0.673
Dentine Group (D) 1.49 ± 0.14 1.30a,b  ± 0.05 0.050*

Mixture Group (M) 1.73 ± 0.16 1.17b  ±  0.21 0.005*

Bio-Oss® Group (B) 1.54 ± 0.17 1.44a,b ± 0.14 0.620
P value 0.161 0.012*

Table 1: Measurements of the mean surface (mm2) for the greatest 
reduction in the major diameter of the defect and statistical 
significance of the intergroup and intragroup differences.

*Difference between values sharing at least one letter (a-b) is not 
statistically significant

Figure 3:  Histological section from a control group specimen at 
4 weeks (H&E stain, original magnification x40).
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New bone formation
Among the rats that were sacrificed at 4 weeks, a 

significant difference favoring (B) group and the (M) group 
over the (C) group was found. The (D) group exhibited more 
new bone formation than the control (C) group. However, 
this difference was not statistically significant. Among the 
rats that were sacrificed at 8 weeks, a significant difference 
favoring all three test groups over the control (C) group was 
found. Bio-Oss showed the highest new bone formation at 
8 weeks, however the difference between the group (B), (D) 
and (M) was not statistically significant. Among the same 
group of rats, all groups, including the control group, showed 
statistically significant increase in new bone formation at 8 
weeks (Table 2). It is noteworthy to mention that new bone 
formation was found on the superior and inferior parts of the 
defects and not only towards the center (Figure 6).

Degree of inflammation
Among the rats that were sacrificed at 4 weeks, (C) and 

(B) groups showed significantly lower lymphocytic infiltrate 
than the (D) group. The (M) group showed higher number of 
inflammatory cells than the (C) and the (D) groups. However, 
the difference was not statistically significant. There was no 
significant difference in the number of lymphocytes between 
the (B) group and the (C) group either. Among the rats that 

were sacrificed at 8 weeks, control group (C) exhibited a 
significantly lower number of inflammatory cells than all 
other three groups including the Bio-Oss (B) group. The (B) 
group showed a significantly lower number of lymphocytes 
than the (M) and the (D) groups. The difference between 
the (D) group and the (M) group was not significant (Table 
3). Among the same group of rats, only the control (C) group 
showed a significantly lower number of inflammatory cells at 
8 weeks (Table 3). 

Foreign-body reaction
Among the rats that were sacrificed at 4 weeks, control 

(C) group showed a significantly lower number of giant cells 
than all other three groups. The difference among the other 
three groups was not statistically significant. Among the rats 

Figure 4: Histological section from a dentine group specimen 
at 4 weeks showing giant cells (bottom arrow) surrounding 
dentine (top arrow), (H&E stain, original magnification x 400).

Figure 5: Histological section from a mixture group specimen 
at 4 weeks showing giant cells (arrows) surrounding a piece of 
dentine (H&E stain, original magnification x 400)

Figure 6: Histological section from a Bio-Oss group specimen 
at 8 weeks showing new bone formation on the superior and 
inferior parts of the defect and not only towards the center. The 
interface between old and new bone is marked with arrows 
(H&E stain, original magnification x100).

4 weeks Mean 
± SD

8 weeks Mean 
± SD P value

Control Group (C) 62135a ± 244 275031a ± 641 0.001*

Dentine Group (D) 207974a, b ± 377 473514b ± 632 0.000*

Mixture Group (M) 235579b±701 442484b ±739 0.007*

Bio-Oss® Group (B) 218648b ±108 532118b ± 5347 0.002*

P value 0.013* 0.001*

Table 2: New bone formation over time. (*) means significant 
increase over time.

*Difference between values sharing at least one letter (a-b) is not 
statistically significant

4 weeks Mean 
± SD

8 weeks Mean 
± SD P value

Control Group (C) 63.00a ± 1.73 35.19a± 2.23 0.000*

Dentine Group (D) 115.00b ± 21.18 90.38b± 6.95 0.069
Mixture Group (M) 100.31a,b ± 26.27 89.16b ± 11.99 0.468
Bio-Oss® Group (B) 71.31a ±13.33 56.94c ± 6.68 0.102
P value 0.005* 0.000*

Table 3: Mean number of lymphocytes per section and statistical 
significance of intergroup and intragroup differences.

*Difference between values sharing at least one letter (a-c) is not 
statistically significant
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that were sacrificed at 8 weeks, similar findings were found 
to those sacrificed at 4 weeks. Control (C) group showed 
a significantly lower number of giant cells than the other 
three groups. The difference among the other three groups 
was not statistically significant. Within the same groups, no 
statistically significant difference was found between 4 and 8 
weeks in any of the groups.

Discussion
Bone regeneration surgeries are commonly performed by 

periodontists to regenerate defects caused by periodontal 
disease and enhance implant sites. One of the major 
drawbacks in bone regeneration surgeries is the additional 
cost as the patient needs to pay the price of a bone graft and 
a membrane. Finding a material that is cheaper but still shows 
clinically positive results would be of paramount importance. 

Animal studies are usually conducted to investigate the 
effectiveness of bone regeneration materials. One of the 
commonly used methods to test bone regenerations in 
animals is the critical size defect (CSD) which is defined as a 
bone defect that does not heal totally through the lifetime of 
the animal unless an intervention is used [25] CSD was later 
redefined as a defect that does not heal within the duration 
of a study [26]. Inconsistent data were reported regarding 
the CSD in healthy rats with the proposed diameter of the 
defect varying from 4 mm to 8 mm [1,27-30]. However, 
most studies showed that a defect with a diameter of 5 mm 
is the CSD in healthy rats [28-30]. The rat calvarium allows 
for a reproducible defect that can be generated quickly and 
does not require fixation for stabilization of the skeleton as is 
generally required for femoral defects.

Regarding the materials used in the study, the largest 
reduction in the largest diameter of the defect was found in 
the mixture group at eight weeks followed by the dentine 
group. In terms of new bone formation, all test groups had 
significant new bone formation at 8 weeks compared to the 
control group. However, there was no statistically significant 
difference between dentine, Bio-Oss® and mixture groups in 
terms of reduction of the largest diameter or in terms of new 
bone formation.

Our results showed that Bio-Oss® had the highest amount 
of new bone formation, this was in agreement with previous 
studies which reported increased new bone formation around 
Bio-Oss® alone compared to Bio-Oss combinations with Plaster 
of Paris [31], particulate dentine [31] or Ceramic bone [32]. 

There was a significant difference in the reaction due to 
the presence of a foreign body over time, for all groups. 

With small decreases. Which could indicate acceptance of 
the implants with the increase of the time in contact. Non-
demineralized dentine was used in this study. Mordenfeld 
and colleagues (2011) [33] found new bone formation around 
demineralized xenograft dentine after one month while no 
bone formation was seen when using non-demineralized 
dentine grafts. On the other hand, Al-Asfour and colleagues 
(2013) [34] in 6 months follow up study showed that new 
bone formation does occur around non-demineralized 
dentine, but it requires longer time. Our study probably 
could show different results with longer follow up since non-
demineralized dentin using long periods of time.

Mild inflammation was seen around Bio-Oss® in 
comparison with dentine and mixture groups. In fact, the 
lymphocytic infiltrate in the Bio-Oss® group was comparable 
to that of the control group at 4 weeks. This can be explained 
by the low antigenicity of the deproteinized bovine bone 
compared to the collagen-rich dentine. Our results come 
in agreement with a previous study [31] that found less 
inflammation in the rats that received Bio-Oss® as compared 
to those that received a mixture of particulate dentine and 
plaster of Paris. Moreover, Piatelli and colleagues (1999) [8] 
reported no inflammatory reaction to Bio-Oss® by humans 
at 6 months, 9 months and 18 months. We found a mild 
inflammation at 4 weeks in rats that was comparable to the 
control group. However, the inflammatory cells in the Bio-
Oss® group were significantly higher than the control group at 
8 weeks. Rokn et al. [32] reported that Bio-Oss® group elicited 
the second lowest inflammatory reaction, only second to the 
control group. 

The higher level of inflammation seen around the dentine 
and mixture groups may have interfered with new bone 
formation at 4 weeks and 8 weeks as explained by Kamal and 
colleagues (2017) [35]. The mean lymphocytic infiltrate that 
was diminishing with time in all groups may indicate that a 
longer waiting time at 12 weeks or more may have resulted 
in lower inflammation and higher new bone formation [33-
35].

Foreign body reaction was seen in all groups except the 
control group with no significant difference among them. 
This was in agreement with previous study [32] as they did 
not show any significant difference in terms of foreign body 
reaction among test groups. However, this is in disagreement 
with the results of previous study [31] that showed a lower 
giant cell (foreign-body reaction) to Bio-Oss® as compared to 
particulate dentine. Piatelli, and colleagues (1999) [8] found 
that giant cells were still adjacent to Bio-Oss® particles four 
years after implantation in humans. Our results showed no 
statistically significant reduction in the number of giant cells 
in any of the study groups.

Limitations
In this study we used human dentine with human proteins, 

and it was grafted in rats. Bone production comparison is going 
to be overshadowed by an immune response generated by 

4 weeks Mean 
± SD

8 weeks Mean 
± SD P value

Control Group (C) 0.00a ± 0.00 0.00a ± 0.00 ---
Dentine Group (D) 1.50b ± 0.54 1.44b ± 0.38 0.855
Mixture Group (M) 1.88b ± 0.60 1.38b ± 0.63 0.292
Bio-Oss® Group (B) 1.31b ± 0.38 0.97b ± 0.24 0.143
P value 0.000* 0.001*

Table 4: Mean number of giant cells per section and statistical 
significance of intergroup and intragroup differences

*Difference between values sharing at least one letter (a-b) is not 
statistically significant
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the human proteins in a rat. Further studies using rat’s dentine 
is recommended to negate or minimize the foreign protein 
reaction. Furthermore, it would have been more appropriate 
to analyze the efficiency of obtaining the particulate dentin 
with a size of 1-2 mm using only a spraying method such as 
mortar.

Future studies are needed to compare groups of 
demineralized and non-demineralized dentine particulates in 
terms of new bone formation and level of inflammation with 
larger number of rats and over a longer period. 

Conclusions
Within the limitations of this study, we concluded that the 

inferiority of particulate dentine and a mixture of it with Bio-
Oss® to Bio-Oss® alone in new bone formation is not statistically 
significant, particulate dentine showed significantly more 
inflammation than Bio-Oss® alone at 8 weeks and that there 
are no statistically significant differences among all three test 
groups in terms of foreign body reaction.
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