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 Objective: To assess the effectiveness of Platlate riched fibrin (PRF) and bone ma rro w 

derived mononuclea r cells (BMNCs) in regenera tion of osteochondra l defects in rabbit s .   

Design: A randomized-controlled experimental study. 

Animals : Forty-e ig ht adult New Zealand rabbits were allocated randomly into four 

groups (n=12).  

Procedures: An osteoch ondora l defect of a 4 mm diameter and 5 mm depth was ma de 

in the trochlea r groove of the left stifle joints . The defect was left for sponta n e o us  

healing in group A, filled with Platlate riched fibrin (PRF) in group B, filled with BMN Cs  

in group C and combina tio n of PRF and BMNCs in group D. Healing of the defects wa s  

assessed grossly and microscopica lly at 3, 6 and 12 weeks postopera tive.  

Results: Grossly, the degree of defect repair, integra tion to border zone and appear a n ce 

of defect area were significa ntly higher in group D than other groups (P≤0.0 5 ) . 

Microscopica lly, surface architecture, tissue morpholog y, cell distribution and safra nin 

O staining of the matrix were significa ntly higher in group D than other groups (P≤0.0 5 ) .  

Conclus ion and clinical relevance: The results of the present study indica ted tha t, 

combina tion of PRF and BMNCs encourag es quicker and better healing of osteochon d r a l 

defects . 

Keywords: PRF, BMNCs, Osteochondra l defect, Rabbits . 

   

1. INTRODUCTION 

The hyaline articular cartilage permits the sliding 
movement of the joint, distributes loads and creates together 
with synovial fluid a frictionless surface between the bones 
[1, 2]. Osteochondoral defects of the stifle joint are a 
common challenge in orthopedic surgery as failing in its 
repair leading to osteoarthritis development [3]. Articular 
cartilage repair teqniques includes osteochondral grafting 
[4], microfracture [5], platelets riched plasma [6], bone 
marrow derived mononuclear cells (BMNCs) [7], autologous 
chondrocyte transplantation [8] and Platlate riched fibrin 
(PRF) [9]. 

PRF is a platelet concentrate containing multiple growth 
factors as tissue growth factor β (TGF- β), vascular endothelial 
growth factor(VEGFs), platelet-derived growth factors 
(PDGFs), fibroblast growth factors (FGFs), insulin-like growth 
factors (IGFs) and epidermal growth factor (EGF) [10]. The 
growth factors present in PRF are released gradually over a 
prolonged times, making it an excellent scaffold for the 
migration of mesenchymal stem cells (MSCs) during cartilage 
repair [9, 11-13].  

BMNCs are a mixed group of bone marrow-derived cells 
contain  a large number of MSCs and some growth factors as 
TGF-ß and consisting of varying amounts of differentially 
matured B, T cells, monocytes, MSCs and progenitor cells [7]. 
Nowadays, BMNCs showed attractive results in treatment of 
numerous clinical diseases as the ischemic heart diseases 
[14], peripheral arterial disease [15], articular cartilage 
regeneration [16] and type 2 diabetes mellitus [17]. This 
study evaluated the effectiveness of PRF and BMNCs in 
regeneration of osteochondral defects of the stifle joint in 
rabbits  

2. MATERIALS AND METHODS 

2.1. Animals, housing and feeding 

 This study was performed on 48 adult male New Zealand 
white rabbits (10-12 month old) and weighing 2.5 to 3 kg. The 
rabbits were retained under constant conditions and supplied 
with standard diet and water ad libitum. This investigation 
was performed at Mansoura Experimental Research Center 
(MERC), Mansoura University and approved by scientific 
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research Ethical Committee, Faculty of Veterinary Medicine, 
Mansoura Universi ty (PhD: 15).  

2.2. Preparation of PRF 

For preparation of PRF, 4 ml of blood were collected from 
the ear vein of each rabbit into 4ml evacuated tube without 
anticoagulant. The tube was centrifuged at 3000 rpm for 10 
minutes. The PRF layer was detached from the middle layer 
of the tube using tissue forceps  [10]. 

2.3. Preparation and isolation of BMNCs 

Bone marrow was collected from femur and iliac crest 
using 18 gauge biopsy needle. Five ml of bone marrows were 
harvested from each rabbit in groups C and D (2.5 ml from 
each femur) in tube containing 500 IU heparin. Each sample 
was mixed gently with 10 mL phosphate buffered saline (PBS) 
using pipette. The sample was poured on the wall of 50 mL 
falcon tube containing 10 mL ficole (Ficole®, Sigma). The 
sample was centrifuged at 3000 rpm for 30 minutes and then 
translucent ring containing mononuclear cells was aspirated. 
The aspirate was washed twice via mixing with PBS and 
centrifugation at 2000 rpm for 10 minutes.   The cell  pellet 
was resuspended in 60 µL of PBS after discard of the 
supernatant. The viability of BMNCs was evaluated by trypan 
blue dye exclusion [16]. 

2.4. Study design: 

The anesthesia was accomplished by intramuscular 
injection of xylazine HCL (Xylaject, ADWIA, Cairo, Egypt) at 
dose of 5mg/kg; ketamine HCL (Aneket®, NEON Laboratories 
Ltd, Mumbai, India) at dose of 35 mg/kg; and buterphanol 
(Alvegesic, CP. Pharma, Germany) at dose of 0.1 mg/kg [18]. 
Lumbosacral epidural analgesia was performed using 
combination of 4mg/kg lidocaine HCL (Debocaine, Arab 
Company for Gelatin and Pharmaceutical industries, Cairo, 
Egypt) and 4mg\kg Tramadol (Minpharm, Grünethal, 
Germany). All  animals were given preoperative cefotaxime 
(Cefotax, Eipico, Cairo, Egypt) at dose of 50 mg/kg.  

After arthrotomy of the stifle joint the patella was 
luxated on the lateral side. An osteochondral defect of 5 mm 
depth and 4 mm width was made in the middle of the 
trochlear groove by an electric drill with a drilling bit of 3.5 
mm diameter. The patella was immediately returned to its 
position then the capsule was sutured using 3-0 polyglycolic 
acid (EGYSORB, Taisier Med, Cairo, Egypt). Subcutaneous 
tissue and skin were closed by routine manner [16]. 
Preoperative antibiotic was continued for five days and 
meloxicam (ADWIA, Cairo, Egypt) at dose of 0.3 mg/kg was 
administered for three days intramuscularly. These animals 
were randomly allocated into four groups (n=12).  In Group A 
(control): The osteochondoral defect was kept for 
spontaneous healing. Group B (PRF group): Osteochondoral 
defect was fi l led with PRF, Group C (BMNCs group): 6×106 
cells suspended in 60 µL PBS was putted at the floor of the 
defect. Group D (PRF and BMNCs group): 6×106 cells 
suspended in 60 µL PBS was putted at the floor of the defect 
then the defect was fi l led with PRF. 

 2.5. Evaluation of osteochondoral defect regeneration 

2.5.1. Gross evaluation 

The gross evaluation score  of the International Cartilage 
Repair Society (ICRS) was used for macroscopical evaluation 
of the repaired tissue [19] at 3, 6 and 12 weeks 
postoperatively (Table 1).  

2.5.2. Microscopical evaluation 

The healing defect areas with healthy margins were 
excised for microscopic examination at 3, 6 and 12 weeks 
postoperative. Samples handling and processing was 
performed according to Bancroft and Gamble [20]. Slides 
were stained with hematoxylin and eosin (H&E), Masson’s 
trichrome (MT) and Safranin O (SO) stains. Histological 
scoring for the defect was assessed according to ICRS scale 
[21] (Table 2). 

2.6. Statistical analysis 

Statistical analyses were carried out using a commercial 
program (JMP, version 5.1). Homogeneity of groups was 
evaluated by kruskal Walis test. To study the effect of various 
interventions and time, a repeated measure ANOVA was 
performed. The results were presented considering the effect 
of time, time× treatment interaction. When there is a 
significant effect, a one-way ANOVA was performed at each 
time point. Results were considered significant when P ≤ 0.05. 

3. RESULTS 

3.1. Gross findings 

The degree of defect repair showed an increase of 
osteochondral fi lling rate in treated groups compared with 
control at 3 weeks (50% vs 25), 6 weeks (75 vs 50) and 12 
weeks (100 vs 75%). Similarly, the overall repair was higher 
for treatment groups in comparison with control one at 3 
weeks (grade II vs III), 6 weeks (grade I vs III) and 12 weeks 
(grade I vs grade II) (Table 3). At 3 weeks postoperative, the 
defect area has several fissures with reddish coloration and 
moderate congestion in group A (Figure 1 A), but for groups 
B and C, the defect has small scattered fissures and cracks 
with whitish opaque appearance (Figure 1 B and C) while, it 
showed small scattered fissures and cracks with transparent 
appearance and whitish ring in group D (Figure 1 D).  

At 6 weeks postoperative, the osteochondral defects 
have small scattered fissures, whitish opaque appearance 
and mild to slight congestion in control group (Figure 1 E). The 
color of the defect area was transparent appearance with 
whitish ring in group B (Figure 2 F), transparent appearance 
with reddish color in group C (Figure 1 G) and transparent 
appearance in group D (Figure 1 H). At 12 weeks, the 
osteochondral defects showed fibrillated surfaces and 
transparent appearance with whitish ring in control group 
(Figure 1 I). While in groups B, C and D it was at the level of 
surrounding cartilage with intact smooth surface and 
transparent appearance (Figure 1 J, K and L).  

3.2. Microscopical findings 
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At 3 and 6 weeks postoperative, tissue morphology, 
collagen type II staining and safranin O staining showed 
significant increase in group D than other treated groups. At 
12 weeks, although the score was higher in group D, the 
differences among groups B, C and D was not-significant.  
Likewise, the overall repair was higher for treatment groups 
in comparison with control one at 3 weeks (grade II vs III), 6 
weeks (grade I vs III) and 12 weeks (grade I vs grade II) 
postoperative (Table 4). At 3 weeks, the regenerated tissue 
contains fibrous tissue with irregular and erosive surface in 
control group (Figure 2 A), fibrocartilage with moderate 
irregular tissue architecture  in group C (Figure 2 C) and mixed 
hyaline and fibrocartilage with smooth and incontinuous 
appearance in groups B and D (Figure 2 B and D). The cells in 
the regenerated tissue were irregular disorganized in control 
animals (Figure 3 A) and mixed columnar and clusters cell 
arrangement in groups B, C and D (Figure 3 B, C and D). The 
amount of fibrous tissue in the regenerated tissue was large 
in control group (Figure 4 A), moderate in groups B and C 
(Figure 4 B and C) and little in group D (Figure 4 D). Safranin 
O staining of the regenerated tissue, revealed absence of 
proteoglycan in control group (Figure 5 A), sl ight amount in 
group C (Figure 5 C) and moderate amount in groups B and D 
(Figure 5 B, D).   

At 6 weeks postoperative, fibrous tissue with exuberant 
proliferation of fibrocartilagenous tissue fi l ling the 
osteochondral defect with moderately irregular surface in 

group A (Figure 2 E), hyaline cartilage with moderately 
irregular surface and cartilage fibrillation in group C (Figure 2 
G) and hyaline cartilage with smooth and incontinuous tissue 
architecture in groups B and D (Figure 2 E and H). The cell  
arrangement was cluster shaped in control group (Figure 3 E), 
mixed cluster and columnar in group C (Figure 3 G) and 
columnar in group B and D (Figure 3 F and H). With Masson 
trichrome, the healed tissue has moderate amount of bluish-
stained fibrous tissue in control group (Figure 4 E) and normal 
chondroid matrix in groups B, C and D (Figure 4 F, G and H). 
Safranin O matrix staining showed moderate  amount of red 
stained proteoglycan in control animals (Figure 5 E) and 
normal red-stained chondroid matrix in groups B, C and D 
(Figure 5 F, G and H). 

At 12 weeks postoperative, the healed tissue in animals 
of control group contains mixed hyaline and fibrocartilage 
with smooth and incontinuous surface (Figure 2 I) while the 
osteochondral defects in animals of groups B, C and D had 
hyaline cartilage with smooth and continuous surface (Figure 
2 J. K and L).  The cell  arrangement was mixed cluster and 
columnar cells in groups A and C (Figure 3 I and K) while 
columnar in groups B and D (Figure 3 J and L). Safranin O 
matrix staining showed moderate amount of red stained 
proteoglycan  in control group (Figure 5 I) and normal 
chondroid matrix with high amount of proteoglycan in groups 
B, C and D (Figure 5 J, K and L).

 

 

Figure 1. Gross appearance of the osteochondral defects in trochlear groove of left femur in New Zealand White rabbits at 3, 6 and 12 weeks postoperative. Gross  

appearance showed better healing in group D followed by groups B, C, and A respectively in terms of  deg ree of defect repair; Integration to border zone; Appearance 
of defect area; coloration of defect area, Defect area congestion; Group A: Control Group, Group B: PRF, Group C: MNCs, Group D: PRF and MNCs. 
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Figure 2. Histopathological view of osteochondral defect at trochlear groove of left stifle joint of white New Zealand rabbit at 3, 6 and 12 weeks postoperativ e  
showed better healing in group D followed by groups B, C, and A respectively (HE, 100x).Group A: Control Group, Group B: PRF,  Group C: MNCs, Group D: PRF and 
MNCs 

 

Figure 3. Histopathological view of osteochondral defect at trochlear groove of left stifle joint of white New Zealand rabbit at 3, 6 a nd 12 weeks postoperativ e  
showed chondrocytes shape and arrangement during different time of evaluation  (HE, 400 x). 



                                                                          M. Salem et al 2020/ PRF and osteochondral defect in rabbits                                                                    5 
 

 
Mans Vet Med J 21:2 (2020) 1-10 

 

Figure 4. Histopathological view of osteochondral defect at trochlear groove of left stifle joint of white New Zealand rabbits at 3, 6 and 12 weeks postoperativ e  
showed amount and distribution of fibrous tissue in different groups at different time of evaluation  (Masson trichrome, 100x).Group A: Control Group, Group B: 
PRF, Group C: BMNCs, Group D: PRF and BMNCs. 

 

 

Figure 5. Histopathological view of osteochondral defect at trochlear groove of left stifle joint of white New Zealand rabbits at 3, 6 and 12 weeks postoperativ e  
showed normal matrix staining by safranin O (red color) and chondrocytes arrangement in group D followed by groups B, C, and A respectively (safranin O stain, 
100x).Group A: Control Group, Group B: PRF, Group C: BMNCs, Group D: PRF and BMNCs. 
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Table 1.  Modified ICRS gross assessment scale for macroscopic evaluation of osteochondoral defect repair in rabbits.  

Parameters Score 

0 1 2 3 4 

Degree of defect repair 0% repair of defect depth 25% repair of defect depth 50% repair of defect depth 75% repair of defect depth In level with surrounding 

cartilage 

Integration to border zone  ¼ of graft integrated with 
surrounding Cartilage or no 

contact 

½ of graft integrated with 
surrounding cartilage, ½ with a 

notable border > 1 mm 

¾ of graft integrated, ¼ 
with a notable border > 1 

mm width 

Demarcating border < 1 
mm 3 

Complete integration with 
surrounding cartilage 

Appearance of the defect 
area 

Total degeneration of grafted area Several, small or few but large 
fissures 

Small, scattered fissures or 
cracks 

Fibrillated surface Intact smooth surface  

Coloration of the defect 

area 

Reddish appearance and whitish 

ring 

Yellowish opaque appearance and 

whitish ring 

Whitish opaque 

appearance 

Transparent appearance 

with whitish ring 

Transparent appearance 

Congestion of the defect 

area 

Severe congestion Moderate congestion Mild congestion Slight congestion No congestion 

Overall repair assessment Grade V:  very severely abnormal Grade IV: severely abnormal Grade III: abnormal Grade II: nearly normal Grade I: normal 

 

Table 2. Modified ICRS histological assessment scale of osteochondoral defect repair in rabbits. 

Parameters Score 

0 1 2 3 
Surface architecture Severely irregularity Moderate irregularity Smooth and in continuous Smooth and continuous 

Tissue morphology Fibrous tissue Fibrocartilage hyaline and fibrocartilage Hyaline 

Cell distribution Individual cells and disorganized Clusters columnar and clusters Columnar 

Cell population viability <10% viable 50% viable 75% viable Predominantly viable 

Subchondral bone Detached/fracture/callus at base Bone necrosis and granulation 
tissue 

Increased remodeling Normal 

Abnormal calcification Severe Mild to moderate Absent Hyaline cartilage 

Type-II collagen staining of the matrix None Slight Moderate Normal or nearly normal 

Safranin-O staining of the matrix None Slight Moderate Normal or nearly normal 

Overall score Grade IV: severely abnormal Grade III: abnormal Grade II: nearly normal Grade I: Normal 
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Table 3. Mean ± SD of macroscopic evaluation during osteochondoral defect repair in stifle joint of rabbits.  Group A: Control Group, Group B: PRF, Group C: BMNCs, Group D: PRF and BMNCs. 

ICRS macroscopic parameters  

Grade Overall DAC CDA ADR IBZ DDR Weeks Groups 

III 0.8±0.5a 1.5±0.6a 0.8±0.5 a 0.8±0.5 a 1.5±0.6 a 1.5±0.6a  

3 

A 

II 2.0±0.0b 3.3±0.8b 2.3±0.0 b 2.0±0.0b 2.5±0.6 b 2.0±0.0b B 

II 2.0±0.0b 3.2±0.6b 2.8±0.4 b 2.7±0.5 b 2.6±0.4 a 1.5±0.5 a C 

II 2.0±0.0b 3.5±0.4 b 3.0±0.0 b 3.0±0.0 b 3.0±0.0 b 2.0±0.0 b D 

         

III 1.0±0.0a 2.2±0.5a 2.0±0.0a 1.8±0.9a 2.0±0.0 a 2.2±0.5 a  

6 

A 

I 2.6±0.5 b  3.5±0.6 b 3.3±0.5 b 4.0±0.0 b 3.0±0.0 b 4.0±0.0 b B 

I 2.5±0.5 b 3.4±0.5 b 3.14±0.4 b 3.4±0.5 b 3.3±0.5 b 3.5±0.5 b C 

I 3.0±0.0 b  4.0±0.0 b 4.0±0.0 b 4.0±0.0 b 4.0±0.0 b 4.0±0.0 b D 

         
II 2.0±0.00 a  3.5±0.5 a 2.8±0.5 a 3.1±0.6 a 3.0±0.0 a 3.5±0.3 a  

12 

A 

I 3.0±0.00 b  4.0±0.0 b 4.0±0.5 b 4.0±0.0 b,a 4.0±0.0 b 4.0±0.0 b B 

I 3.0±0.00 b  4.0±0.0 b 3.8±0.5 b 3.8±0.5 b 3.7±0.5 b 3.7±0.5 b C 

I 3.0±0.00 b  4.0±0.0 b 4.0±0.0 b,a 4.0±0.0 b,a 4.0±0.0 b,a 4.0±0.0 b D 

Means with different superscript litters for each parameters at each time point are significantly different at P<0.05 

DDR= Degree of defect repair; IBZ= Integration to border zone; ADR= Appearance of defect area; CDA= coloration of defect area; DAC= Defect area congestion; overall= Overall macroscopic score;  
Grade= Grade of macroscopic score 
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Table 4. Mean ± SD of histopathological evaluation during osteochondoral defect repair in stifle joint of rabbits. Group A: Control Group, Group B: PRF, Group C: BMNCs, Group D: PRF and 
BMNCs. 

ICRS Histological parameters  

Grade Overall SMS CMS AC SBA CV CD TM SA weeks Group 

III 0.8±0.5a  a0.0±0.0 a 0.0±0.0 a0.8±0.5 a0.8±0.5 a1.0±0.0 a0.8±0.5 1.0±0.0a a0.8±0.5  

 

3 

A 

II 2.0±0.0b  b,c1.8±0.5 b,c1.8±0.0 b.a1.8±0.5 a1.3±0.5 b1.8±0.5 b2.3±0.5 b,c2.5±0.0 b2.3±0.5 B 

II b 1.8±0.5 b1.5±0.5 b1.3±0.0 b.a1.8±0.5 a1.3±0.5 b1.8±0.5 1.8±0.5 b,a b 1.3±0.5 1.8±0.5 b C 

II b 2.3±0.5 c2.3±0.0 c2.3±0.0 b2.3±0.5 a 1.5±0.4 b 2.3±0.5 b 2.3±0.5 c 2.3±0.5 b 2.3±0.5 D 

III 1.0±0.0a   a 0.8±0.5 a 0.8±0.5 a 1.5±0.5 a1.0±0.0 a0.8±0.5 a1.0±0.0 1.3±0.5a a1.0±0.0  

 

6 

A 

I b,c 2.8±0.5 b 2.8±0.5 b  2.8±0.5 b  2.5±0.5 b 2.5±0.0 c 2.8±0.5 b 2.8±0.5 b 2.8±0.5 a,b 2.8±0.5 B 

I 2.5 ±0.5 b  b  2.6±0.5 b  2.5±0.56 b 2.3±0.5 2.3±0.5a, b b 1.75±0.5 2.3±0.5 b b 2.5±0.6 2.3±0.5 a,b C 

I c  3.0±0.0 b  3.0±0.0 b 3.0±0.0 c  3.0±0.0 b 2.8±0.5 c3.0±0.0  b 2.8±0.5 3.0±0.0 b b 2.8±0.5 D 

            

II 2.0±0.0 a  a  1.8±0.5 a 2.0±0.0 a 1.5±0.6 1.8±0.5 a a 2.0±0.0 a 1.8±0.5 a 2.3±0.5 a 1.8±0.5  
 

12 

A 

I 3.0±0.0 b  b  2.8±0.5 b  3.0±0.0 b  3.0±0.0 3.0±0.0 b b 3.0±0.0 b 3.0±0.0 3.0±0.0 b b 3.0±0.0 B 

I b  2.8±0.5 b 2.8±0.5 a,b 2.5±0.6 b 3.0±0.0 3.0±0.0 b 2.8±0.5 b 2.8±0.5 b b 3.0 ±0.5 2.8±0.5 b C 

I 3.0±0.0 b  b  3.0±0.0 b  3.0±0.0 b  3.0±0.0 3.0±0.0 b 3.0±0.0 b b 3.0±0.0 3.0±0.0 b b 3.0±0.0 D 

Means with different superscript litters for each parameter at each time point are significantly different at P≤0.05 

SA=Surface architecture, TM= Tissue morphology, CD= Cell distribution, CV= Cell population viability, SBA= Subchondral bone abnormalities, AC= Abnormal calcification, CMS= Collagen type II matrix staining, SMS= 
Safranin O matrix staining, Overall= Overall histopathological score. 

 



                                                                          M. Salem et al 2020/ PRF and osteochondral defect in rabbits                                                                    9 
 

 
Mans Vet Med J 21:2 (2020) 1-10 

4. DISCUSSION 

Articular cartilage has inadequate ability for 
regeneration due to absence of blood and nerve supply. As 
soon as it is injured, it usually repaired with fibrous tissue 
especially in elderly which devoid the characters of the 
normal cartilage [22]. The treatment methods of damaged 
cartilage are l imited and the traditional treatments are not 
ideal [23]. Osteochondral defects in the trochlear groove of 
rabbits are usually used for assessment of cartilage 
regeneration methods [24]. Great stress has been stated to 
encourage fibrous tissue development, suppress 
chondrogenesis and hyaline cartilage formation[25] So, in the 
present study, an osteochondral defect was performed in the 
trochlear groove of the femur after flexion of the joint by 90o 

to decrees stress on the defect site. The same procedure was 
mentioned by [16]. 

Grossly, The healing of the defect in group C is better 
than control group which  may be attributed to that 
transplanted BMNCs have T, B cells, macrophages, MSCs and 
TGF-β, which stimulate the chondrogenesis and 
differentiation of BMNCs into chondrocyte. Similar finding 
was obtained by [16]. There are superior healing of the defect 
in group B compared with control and BMNCs groups which 
could be attributed to  cytokines and growth factors in PRF, 
which have the ability to stimulate cell differentiation, cell 
proliferation, cell  motil ity, and matrix production [26]. 
Moreover, the better gross healing in group D compared to 
other treated groups is attributed to that PRF via its 3 D fibrin 
network, which acts as excellent scaffold for BMNCs which 
stimulates differentiation of BMNCs into chondrocyte, 
regulates MSCS proliferation and reduces cell mortality and 
apoptosis. Similar finding obtained by [9] who used PRF in 
combination with MSCs in repair of osteochondoral defect in 
canine. 

Histologically, BMNCs treated group showed better 
healing compared with control group which is attributed to 
exogenous source of BMNCs and possibly MSCs found in the 
transplanted cells as well as the interaction between both 
types of cells with normal and damaged chondrocytes at the 
defect and synovial fluid. The injured chondrocytes may 
release different cytokines that could encourage better 
proliferation and differentiation of MNCs into chondrocyte 
[16]. In PRF treated group, the regenerated tissue was hyaline 
cartilage that characterized by smooth, continuous surface 
and columnar shaped cell  arrangement with normal 
chondroid matrix and high amount of proteoglycan. This is in 
coincidence with [27]. The histological quality of regenerated 
tissue was superior in group D than other treated groups.  
because PRF  is act as scaffold for BMNCs that encourage its 
proliferation and differentiation  [9]. 

5. Conclusion 

The results of the present study indicate that, 
combination of PRF with BMNCs encourage early healing of 
osteochondral defect with better collagen type II and 
proteoglycan deposition  in the regenerated tissue rather 
than when each one was used alone. Further studies on 

clinically affected cases need to be done to get evidence on 
the beneficial effects of PRF and BMNCs combination. 
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