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Abstract 

Objectives: The aim of this study was to histologically compare the regenerative properties 

of two allografts manufactured by two Iranian companies.  

Materials and Methods: In this study, four 8-mm defects were produced in the calvaria of 

12 rabbits. In three defects, three types of allografts namely ITB, CenoBone and Grafton 

were placed and one defect served as control. Samples were prepared and 

histomorphometric evaluations were carried out after healing periods of four weeks (interval 

1) and eight weeks (interval 2). Qualitative and quantities variables were compared and 

analyzed with SPSS software. 

Results: Mild inflammation was observed in 45% and 12.5% of the samples in the first and 

second intervals, respectively. Foreign body reaction was observed in only 5% of the 

samples. The quality of regenerated bone was immature, mixed and lamellar in 54.5%, 

15.9% and 4.5% of the samples, respectively. The rate of allograft resorption was the highest 

and lowest in the CenoBone and Grafton samples, respectively. The mean amount of 

regenerated bone was higher in areas containing Grafton; however, the differences were not 

statistically significant.  

Conclusion: Despite the differences in the numerical values of bone regeneration, there 

were no statistically significant differences in bone generation among the material groups, 

and allografts manufactured in Iran can be suitable alternatives to Grafton with the same 

good properties. Further studies are necessary to clarify the efficacy of these allografts.  
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INTRODUCTION 

Osseous tissue is lost for different reasons such 

as infection, atrophy, etc. Regeneration of 

osseous defects requires the use of bone graft 

materials [1,2]. Autogenous bone is considered 

the best choice and the gold standard due to the 

presence of viable cells and its osteogenic 

potential [1,3]. Use of the host’s osseous tissue 

requires an additional surgical procedure and 

has some limitations; in addition, it cannot 

supply adequate graft material in multiple and 

extensive defects. On the other hand, unwanted 

consequences (8‒10%) [1] and root resorption 

[4] may occur during or after harvesting of 
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autogenous bone, and many patients do not 

allow manipulation of other parts of their body 

to harvest grafts. Therefore, use of other 

materials to replace bone is necessary [5,2]. 

Allografts are human-derived materials, which 

have the properties of autografts but are 

acellular [6].  

They resemble human tissues more than other 

animal-derived graft materials or synthetic 

materials. Contrary to autografts, which are 

used fresh, allografts are freeze-dried. 

Allografts are abundantly available in tissue 

banks and are inexpensive; they are sterilized 

and stored and can be used in pure form or in 

combination with autogenous bone or other 

materials [4]. Allografts contain growth factors 

and osteogenic proteins such as bone 

morphogenetic proteins (BMPs) with possible 

osteoinductive properties [7, 8]. The major 

problem associated with the use of allografts is 

the potential of virus transmission [6]. The use 

of allografts in orthopedics was first reported in 

1908 [9] and then many studies reported the use 

of many types of allografts. Allografts have 

been used for treatment of periodontal defects 

since 1976 [4]. Recently, two allografts 

manufactured in Iran were marketed. However, 

only a few studies have evaluated their efficacy 

[6,10]. The aim of the present study was to 

evaluate and compare the regenerative potential 

of these allografts.  

 

MATERIALS AND METHODS 

After obtaining ethical approval from the 

Animal Studies Ethics Committee of the 

Implant Research Center, Tehran University of 

Medical Sciences, 12 mature male white New 

Zealand rabbits with a mean weight of 2.5 g 

were used in this study by observing all the 

ethical principles. The animals were equally 

divided into two groups. Before the surgical 

operations, the animals were kept for two 

weeks in the animal center for acclimatization 

under standard and similar dietary and 

environmental conditions. The animals were 

anesthetized by intramuscular injection of 10% 

ketamine hydrochloride and 2% xylazine. The 

surgical area was disinfected using 10% 

Povidone-iodine solution and the hair in the 

animals’ head was shaved. Then the area was 

isolated and once again disinfected. A 7‒8-cm 

straight incision was made in the midline in an 

antero-posterior direction; then two lateral 

mucocutaneous flaps were elevated to expose 

the area and gain access to the parietal bone. A 

trephine bur, which measured 8 mm in internal 

diameter in a rotary handpiece under irrigation 

and cooling with saline solution was used to 

create four round symmetrical bicortical 

defects with 8mm diameter and almost 1mm 

depth at the two sides of the calvarium midline. 

Because of low thickness of the cortical plate 

and the possibility of rupture of the brain 

membrane, care was exercised to prevent 

traumatizing the meningeal membrane.  

One of the defects was filled with ITB allograft 

manufactured by the Iranian Tissue Bank 

(Iranian Tissue Bank Research and Preparation 

center, Tehran, Iran), the second defect was 

filled with CenoBone allograft manufactured 

by Hamanand Saz Baft Kish Company (TRC 

Corporation, Kish, Iran); the third defect was 

filled with Grafton manufactured by the 

American Tissue Bank (Osteotech Inc., 

Eatontown, MJ, USA). One defect was left 

empty without any graft material as a control 

(Figs. 1 and 2).  

The properties of the allografts (demineralized 

freeze dried bone allograft, DFDBA) used were 

as follows:  

ITB/DFDBA/ Demineralized bone matrix 

(DBM) Gel/Cortico-Cancellous/75‒125 μm     

CCenoBone/DFDBA /particle /Cortico-

Cancellous /150‒500 μm   

Grafton /DFDBA /DBM   Putty /< 300 μm 

The type of the material placed in each defect 

was recorded. To avoid bias in relation to the 

location of defects, randomization was used to 

place allografts in the first animal and then 

clockwise rotation was used to change the sites 

in which the allografts were placed in the other 

rabbits. 
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Finally, the periosteal flap was returned to its 

original location and the periosteum and the 

skin were sutured separately with resorbable 04 

Vicryl sutures (Supa, Tehran, Iran) in two 

layers internally and externally.  

After the surgical operation, a pharmaceutical 

regimen consisting of subcutaneous injections 

of antibiotic (0.6 mL enrofloxacin) and 

analgesic (0.1 mL ketoprofen daily for three 

days) was administered. The animals received 

a conventional diet. In addition, the animals 

underwent routine daily examinations to 

evaluate their postoperative status. During the 

healing period after the surgical operation, one 

of the animals in group one was lost; therefore, 

the sample size in this group decreased to five 

samples. In order to sacrifice the animals, 2 mL 

of thiopental solution was administered 

intravenously. The defect sites were sectioned 

by a saw and a notch was produced in the 

occipital area to assist in identifying the 

direction of the defects. The samples were 

placed in 10% formalin solution (neutral 

buffered formalin) in closed containers and 

submitted to the laboratory in a blind manner. 

Osseous blocks were prepared in the 

Department of Pathology.  

The blocks were placed in 10% formalin 

(Sigma Aldrich Chemie GmbH, Taufkirchen, 

Germany) for five days, followed by placement 

in 5% formic acid (Bayer AG, Leverkusen, 

Germany) for decalcification. Then, the 

samples were dehydrated in ethanol and 

immersed in paraffin.  

 

 

 

 

 

 

 

 

 

 

 

 

During the decalcification process, which 

usually takes 10 days to complete, fresh acid 

solution was used every day and the extent of 

decalcification was evaluated until it reached 

the desired level. The final sections were 

stained with hematoxylin and eosin. All the 

cross-sections were prepared in one laboratory 

using one standard technique. All the materials 

and stains used were similar in all the samples. 

At least ten 5-mm thickness cross-sections 

were made from each defect and all the cross-

sections were carefully evaluated by two oral 

pathologists twice. The results were recorded 

by coding the cross-sections in a blind manner. 

All the cross-sections were photographed under 

a binocular light microscope (BX51, Olympus, 

Tokyo, Japan) connected to a camera (DP25, 

Olympus, Tokyo, Japan). All the parameters 

were measured using computer software (DP2-

BSW, Olympus, Tokyo, Japan). In case of 

disagreement, the cross-section was re-

evaluated by the two pathologists and the result 

was recorded after a consensus was reached. 

  

Statistical analysis:  

The results were evaluated separately for the 

first and second intervals. SPSS version 20 was 

used for statistical analysis and processing of 

data (SPSS Inc., IL, USA).  

Friedman’s test was used to compare 

qualitative variables and also bone regeneration 

due to deviation from normal distribution. In 

cases in which Friedman’s test was significant, 

adjusted P values were reported for pairwise 

Fig. 1. Four defects measuring 8 mm in diameter were 

created in the calvarium of each rabbit. 

 

Fig. 2. One of the defects was not manipulated and 

designated as the control and the remaining three 

defects were filled with three different allografts. 
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comparisons in model viewer window. 

Statistical significance was set at P<0.05 and P 

values between 0.06 and 0.10 were considered 

as marginally significant. 

 

RESULTS 

The inflammation severity was recorded in a 

descending order in the control, Grafton, ITB 

and CenoBone samples, respectively. Also, 

there were statistically significant differences 

in the inflammation severity between the first 

and second months (P=0.02 and P=0.03, 

respectively).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maximum differences were observed between 

CenoBone and control group in the first month 

and CenoBone and Grafton in the second 

month (Tables 1 and 2).  

No foreign body reaction was detected except 

one in the first month in the control group and 

one in the second mouth in the Grafton group. 

There were no statistically significant 

differences in foreign body reaction between 

the two intervals and among the study groups 

(both Ps=0.39, Tables 1 and 2). Regenerated 

bone in the first interval was predominately of 

the immature type.  
  

 I K E G 

Inflammatory reaction 

None 1 2 0 0 

Mild 2 3 1 3 

Moderate 2 0 3 2 

Severe 0 0 1 0 

     

Foreign body reaction 

Absent 5 5 4 5 

Present 0 0 1 0 

     

Bone quality 

None 3 4 1 0 

Woven 2 1 3 4 

Lamellar 0 0 0 0 

Mixed 0 0 1 1 

I= ITB allograft manufactured by the Iranian Tissue Bank 

K= CenoBone allograft manufactured by Hamanand Saz Baft Kish Company (TRC Corporation) 

G= Grafton manufactured by the American Tissue Bank (Osteotech Inc., Eatontown, NJ, USA) 
E= Empty sites without any graft material as control  

 

 I K E G 

Inflammatory reaction 

None 2 5 2 2 

Mild 1 0 2 0 

Moderate 1 1 0 3 

Severe 2 0 2 1 

     

Foreign body reaction 

Absent 6 6 6 5 

Present 0 0 0 1 

     

Bone quality 

None 2 2 0 0 

Woven 1 3 4 5 

Lamellar 1 0 1 0 

Mixed 2 1 1 1 

I= ITB allograft manufactured by the Iranian Tissue Bank 

K= CenoBone allograft manufactured by Hamanand Saz Baft Kish Company (TRC Corporation) 

G= Grafton manufactured by the American Tissue Bank (Osteotech Inc., Eatontown, NJ, USA) 
E= Empty sites without any graft material as control  

 

Table 2. Analysis of the data and parameters in the second month 

 

Table 1. Analysis of the data and parameters in the first month 
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Lamellar (mature) bone was not observed in 

any defect in the first interval, and the 

difference in the regenerated bone type was 

marginally significant (P= 0.06).  

In the second interval, only one of the defects 

filled with ITB exclusively showed lamellar 

bone and in all other defects, the regenerated 

bone was mixed (a mixture of mature and 

immature bone).In the second interval, the four 

defect types did not exhibit any significant 

differences in the quality of regenerated bone 

(P=0.60, Tables 1 and 2).  

The mean amount of regenerated bone was 

29.46%, 3.55% and 0.93% in defects filled with 

Grafton, ITB and CenoBone, respectively in 

the first interval, and 35.23%, 25.29% and 

25.36%, respectively, in the second interval. In 

all defects filled with Grafton, bone 

regeneration was observed in both intervals 

(Table 3).  

The difference in the amount of regenerated 

bone during the first month between CenoBone 

and ITB groups was trivial, but the difference 

in the amount of regenerated bone between the 

Grafton and CenoBone groups was partially 

significant (P=0.06). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At the two-month interval, no significant 

differences were observed among the groups in 

relation to bone regeneration (P=0.62). 

The mean amount of residual material was 

measured and reported in square-millimeters 

(mm2). On the whole, the maximum and 

minimum means of the residual graft material 

were observed in defects filled with Grafton 

and CenoBone, respectively, with no 

statistically significant difference (P=0.19 and 

P=0.20, respectively for the first and second 

intervals). 

 

DISCUSSION 

Osseous regeneration is one of the most 

important therapeutic aims and has widespread 

application in periodontal and implant 

treatments [7,10]. The main goal of the present 

study was to evaluate the regenerative value of 

two types of allografts manufactured in Iran in 

comparison with a more commonly used 

product [11] in critical-size defects in rabbit 

calvarium. Chang et al, in 2011 created four 8-

mm defects in the calvaria of rabbits to evaluate 

the biological effects of calcium phosphate 

combined with cyanoacrylate [12]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bone 

Regeneration 
Time Median Minimum Maximum Mean Std. Deviation N 

Bone reg. G 

1 month 15.49 11.45 56.72 29.45 21.85 5 

2 months 31.38 10.97 64.21 35.23 26.31 6 

     
  

Bone reg. K 

1 month .00 .00 4.67 .93 2.09 5 

2 months 13.28 .00 65.86 25.36 26.50 6 

     
  

Bone reg. E 

1 month 14.07 .00 57.84 26.87 27.55 5 

2 months 34.15 3.25 63.19 34.87 23.55 6 

     
  

Bone reg. I 
1 month .00 .00 15.02 3.55 6.52 5 

2 months 10.31 .00 73.85 25.28 31.97 6 

I= ITB allograft manufactured by the Iranian Tissue Bank 
K= CenoBone allograft manufactured by Hamanand Saz Baft Kish Company (TRC Corporation) 

G= Grafton manufactured by the American Tissue Bank (Osteotech Inc., Eatontown, NJ, USA) 

E= Empty sites without any graft material as control  

 

Table 3. Comparison of the mean bone regeneration by time and materials  
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Lee et al, [13] and Hussain et al. [14] produced 

four 8-mm defects in the calvaria of rabbits in 

order to evaluate the efficacy of three different 

types of allografts. Rabbits have been widely 

used by medical researchers due to their easy 

use, high metabolic rate and maturation in six 

months [15].  

The rate of bone remodeling in rabbits is three 

times the rate in humans; therefore, a 4-week 

time interval appears to be adequate for 

evaluation of initial healing responses in bone 

[5].  

The rabbit skull is a favorable bone model to 

carry out experiments with the use of bone graft 

materials [15]. In addition, rabbit calvarium is 

considered an experimental site comparable to 

the alveolar bone because of its 

intramembranous osteogenesis process [5].  

Histological evaluations carried out in the 

current study showed that in the first interval, 

the most common inflammation grade was 

mild; however, in the second interval, the 

predominant situation was absence of 

inflammation. This finding, along with the 

absence of foreign body reaction in the majority 

of defects, demonstrates a favorable healing 

process in the area. None of the defects filled 

with CenoBone exhibited acute inflammation, 

indicating a high rate of adaptation and minimal 

provocation of the immune system by this 

material. In studies in which synthetic materials 

or xenografts are used, acute inflammation and 

presence of a dense infiltrate of 

polymorphonuclears are common occurrences 

[15].  

Materials that are resorbed slowly (such as 

hydroxyapatite) lead to a chronic inflammatory 

reaction [15] and they might even be 

surrounded by a fibrotic encapsulation [4].  

Acute inflammation can interfere with the 

regeneration process and can even result in 

dehiscence of the margins of the wound [15], 

which did not occur in the current study.  

Previous researches showed that placing a 

demineralized allograft (DBM) in non-skeletal 

areas resulted in the formation of ossicles, a 

phenomenon that was termed osteoinduction 

[1]. 

There are differences between the products of 

different tissue banks in relation to their 

capacity to induce bone regeneration. 

Osteoinductivity depends on different factors, 

such as the age and gender of the donor, form, 

size and origin of the particles and the 

technique used in the tissue bank to prepare the 

allograft [10].  

Different factors and interactions between these 

factors determine the regenerative potential of 

DBM.  

It has been reported that DFDBA should be 

harvested from donors under 50 years of age 

and the best age is under 30 years old [16,17]. 

Pinholt and Solheim placed DBM in the 

muscular and subcutaneous tissues of mice and 

reported that osteoinduction potential increased 

from birth up to puberty but decreased 

afterwards [18] In addition, donor-related 

genetic factors and prolongation of the interval 

between death and harvest of bone affect the 

regenerative potential of allografts [10].  

The best results are achieved with the use of 

allografts with a particle size of 250‒750 μm 

[16, 19].  

Allografts are classified based on their mineral 

content into mineralized (freeze-dried bone 

allografts, FDBA) and decalcified (DBM or 

DFDBA) groups [6].  

Decalcification results in the release of factors 

such as BMPs, which induce the differentiation 

of undifferentiated mesenchymal cells of the 

recipient site into osteoprogenitor cells [9,13]. 

Complete decalcification compromises the 

physical properties of the allograft, although it 

increases the amount of BMPs available [13]. 

Therefore, DFDBA or DBM allografts are 

expected to have higher osteoinductive 

potential [6].  

Some studies have reported that DFDBA has 

superior osteogenic potential compared to 

FDBA [13]. However, some other studies have 

not reported any differences between them 

[13,20]. 
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Rummelhart et al. compared DFDBA and 

FDBA for the repair of intraosseous 

periodontal defects and reported no significant 

differences between them [21].  

Simion et al. reported favorable results with the 

use of DFDBA based on the guided bone 

regeneration (GBR) philosophy and use of 

membranes [22]. Furthermore, Piatelli et al. 

questioned the osteoinductive potential of 

DFDBA [23].  

Analyses carried out in the current study 

showed that the amount of regenerated bone in 

the first interval decreased from defects 

containing Grafton to defects containing ITB 

and CenoBone, respectively and there were 

great differences between the minimum and 

maximum amounts of regenerated bone (Table 

3).  

Similarly, in the second interval, the maximum 

amount of bone regeneration was observed in 

defects containing Grafton; however, the 

amount of bone regenerated in areas containing 

ITB and CenoBone increased by almost similar 

amounts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Although the amount of regenerated bone in all 

the defects did not exhibit significant 

differences at the end of the study, osteogenesis 

during the first and second months did not show 

a uniform pattern. In other words, there was a 

delay in bone healing processes in areas 

containing CenoBone and ITB.  

In the Grafton group, the maximum bone 

regeneration occurred during the first month 

but in the ITB and CenoBone groups, 

maximum bone regeneration occurred after the 

first month. In other words, with an increase in 

duration of healing and during the two-month 

period, bone regeneration in areas containing 

CenoBone and ITB increased to the level of 

Grafton (Graphs 1 and 2).   

In a study by Lee et al, [13] the osteogenic 

effects of cortical allografts were compared 

with those of mixed cortico-cancellous and 

DBM allografts using the micro-computed 

tomography technique [13]. The results of the 

current study were consistent with those of Lee 

et al, [13] with regard to the chronology of 

regeneration processes.   

Graph 1. Major differences in osteogenesis among the different groups during the first month 
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Ziran et al. used Grafton with lyophilized 

cancellous bone allograft chips for orthopedic 

repair of bone traumatic defects and nonunion 

areas and concluded that such a composite is a 

good alternative for autogenous bone but 

should be used with caution in smokers [11].  

Abed et al. used CenoBone and Dembone 

allografts for the treatment of dehiscence 

defects around implants and concluded that 

application of these two DFDBA allografts 

under the collagen membrane and use of GBR 

technique did not increase the bone-implant 

contact [10].  

Sarkarat et al. carried out a human study and 

compared two types of DFDBA allografts, 

including CenoBone and OSSEO+ (IMTEC 

Corporation) in extraction tooth sockets and 

concluded that the mounts of viable, non-

viable, trabecular and amorphous bone were the 

same in both groups after three months and 

even the number of osteoblasts was 

significantly higher in CenoBone biopsies 

compared to OSSEO+ biopsies. Therefore, 

both materials were considered suitable to 

preserve the alveolar ridge after tooth 

extraction [24].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lee et al, in 2009 evaluated the cell behavior in 

response to osteoinductive effect of DBM using 

immunohistochemistry techniques [25].  

Also, a type of allograft, referred to as 

Dynagraft (DBM) has been reported to induce 

osteogenesis in defects [1]. Kaya et al, in 2009 

showed that DBM in the form of particles or 

putty had a similar effect on hard and soft tissue 

parameters [26]. The results of a human study 

by Abolfazli et al. showed that the reaction of 

soft tissue to CenoBone allograft was favorable 

and comparable to that of autogenous grafts. In 

addition, there were no significant differences 

in bone regeneration and soft and hard tissue 

parameters with the use of CenoBone and 

autografts in the periodontal defects [16]. In 

general, since DBM can cause ectopic 

osteogenesis in muscle and subcutaneous 

tissues, it is considered osteoinductive [6]. 

Also, DBMs contain BMPs and low 

concentrations of growth factors [6]. Growth 

factors play an important role in induction and 

regulation of wound healing processes [8,27] 

and influence cellular functions such as 

osteogenicity, mitogenicity, chemotaxis, 

differentiation and metabolism [7,28-30].  

Graph 2. Minor differences in osteogenesis among the different groups during the second month 
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Evaluation of residual materials in the defects 

in different groups in our study showed that a 

significant portion of allografts was resorbed 

during the first month.  

The resorption rate of allografts depends on the 

cortical bone content, processing technique, the 

form and size of the particles, porosity of 

particles, inflammation and various other 

factors. Decalcification process decreases the 

antigenicity of bone; therefore, DBM is less 

immunogenic than mineralized allografts 

[6,31], which might be a reason for a low 

inflammatory response to ITB and CenoBone 

allografts. Higher resistance of Grafton to 

resorption and more inflammation around it 

might be attributed to its higher degree of 

mineralization compared to CenoBone and 

ITB.  

Based on the results of the current study, the 

highest and lowest percentage of residual 

materials belonged to Grafton and CenoBone, 

respectively, indicating a higher rate of osseous 

regeneration in defects containing Grafton 

versus the lowest numerical value of 

regeneration in defects containing CenoBone. 

which exhibited the highest resorption rate. In 

other words, longer presence of allograft in the 

defect means longer presence of an 

osteoconductive scaffold and osteoinductive 

growth factors and thus, results in higher 

osteogenesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITB allograft ranked between the two other 

allografts in relation to the amount of resorption 

and bone regeneration. However, the results of 

the current study showed that there was an 

inverse relationship between allograft 

resorption rate and the severity of 

inflammation. In other words, the minimum 

inflammation and highest resorption rate, and 

the maximum inflammation and lowest 

resorption rate were observed with CenoBone 

and Grafton allografts, respectively. 

Multinuclear giant cells were observed only in 

defects filled with Grafton. It appears that easy 

and fast resorption of CenoBone without severe 

provocation of the immune system decreased 

the rate of osteogenesis in early stages of 

healing; however, in later stages, regeneration 

was accelerated and osteogenesis improved by 

the release of growth factors. However, despite 

differences in the amount of allograft 

resorption, which were evaluated in the current 

study, there were no significant differences 

among the study groups in the amount of 

residual allograft materials. Histological 

evaluation showed that osteogenesis normally 

spread from the peripheral areas toward the 

center of the defects. In some situations, 

osseous regeneration began at both the central 

and peripheral sites of the defects and in some 

defects a bridge or a lateral connection was 

observed between the central and peripheral 

 

Fig. 3. Formation of immature and irregular bone. 

Scale bar represents 50 µm  
 

Fig. 4. Osteogenesis in the peripheral areas. Scale 

bar represents 200 µm  
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areas. This was consistent with the results of 

studies by Khoshzaban et al, [6] and Lee et al 

[3]. Lee et al. demonstrated that in the control 

defects, which had no graft material, bone 

regeneration occurred only at the periphery and 

never extended to the central areas (Fig.3) [3]. 

In addition, in most areas, the regenerated bone 

was of the immature or woven type and only in 

limited areas of the defects lamellar bone was 

seen (Fig. 4). Based on the results of the current 

study, no mature bone was found in the one-

month samples; however, mature bone was 

observed in all the samples in the second 

interval. Comparison of the type of regenerated 

bone among the groups showed that bone 

maturation rate in samples of ITB was higher 

than that in other groups. It appears that longer 

evaluation intervals resulted in more bone 

maturation, and higher percentages of lamellar 

bone formation in all defects. Except for the 

control defects, in some cases, disturbances in 

bone regeneration were observed in defects 

containing biomaterials, which might be 

attributed to the collapse of the periosteum or 

the dermal flap toward the defect duo to an 

increase in intracranial pressure and 

advancement of meningeal membrane into the 

defects [15]. The main disadvantages of 

allografts include transmission of human 

immunodeficiency virus and hepatitis B and C 

viruses and Creutzfeldt-Jacob disease [9]. The 

prevalence of transmission of viruses by 

allografts was reported to be 1 in 1.5 millions 

in 1990. However, it decreased to 1 in 8 

millions by drying and freezing the allografts 

[9]. Advances in molecular technology for the 

control of diseases have significantly decreased 

the risk of transmission of viral diseases [32].  

Hallfeldt et al. compared the effects of different 

techniques for sterilization of allografts on the 

inductive properties of DBM and concluded 

that there were no significant differences 

between radiation with gamma rays and use of 

ethanol oxide and ethanol; however, 

autoclaving decreased the inductive potential of 

allografts [31].  

CONCLUSION 

Under the limitations of the present study, the 

results showed that the allografts evaluated are 

favorable materials for osseous regeneration 

and have the potential to regenerate osseous 

defects in vivo. Although there were 

differences in the amount of bone regeneration 

in the samples, the differences were not 

significant. In other words, the results did not 

indicate significant differences in the amount of 

bone regeneration among the study groups. 

Therefore, the allografts manufactured in Iran, 

which were evaluated in the current study, can 

be considered as safe and efficient alternatives 

for bone grafts, with properties comparable to 

those of Grafton. Further animal and human 

studies are necessary with larger sample sizes 

and longer follow-ups so that other aspects of 

the effects of these allografts on the 

regeneration of bone can be elucidated.  
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