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Abstract: Background: The aim of this study is to evaluate the safety and effects of intra-articular injection of 
Autologous fat micro graft into normal animals hind knee joints. Methods: Six sheep were enrolled in the study. 
Under monitored anesthesia care, autologous fat micro graft was harvested from tail fat of the animal using 
tumescent technique. 7-10 ml of the separated fat was injected intra-articularly to the Rt hind knee joint of the 
animal leaving the Lt one as control for comparison. Clinical observation of the animals in using their fat injected 
joints was recorded over the 12 weeks of the experiment.histological examinations of the fat injected and the control 
joints were done at the end of the experiment. Results: All the animals involved in the study were using their treated 
joints normally on the day following the injection till the end of the experiment. 12 weeks after fat injection the 
macroscopic and microscopic examinations of both treated and control femoral and tibial surfaces of articular 
cartilage of hind knee joints showed no sign of joints pathological changes, however, the chondrocytes of femoral 
and tibial articular cartilage in treated limbs showed proliferation including deferent mitotic stages. Conclusion: the 
injection of autologous fat micro graft intra- articularlyis safe practice with no clinical negative manifestations in 
relation to the fat injected joints of the experimental animals, the macroscopic and microscopic study of the injected 
joints did not show any pathological changes but give indications of positive proliferative effect on chondrocytesof 
cartilage in the treated joint. 
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1.Introduction 

The normal pain free easy gliding of joints 
depends on the integrity of cartilaginous articular 
surface and the lubricating synovial fluids. The 
degeneration of articular cartilage as part of clinical 
syndrome of osteoarthritis (OA) is one of the 
common causes of pain, disability., in middle aged 
and elderly patients.Several method used to treat the 
osteoarthritic joint by restoring the damaged articular 
cartilage which include debridement of degenerated 
part deep to subchondrial bone, periosteal and 
perichondrial grafts, use of growth factor, 
transplantation of chondrocytes and mesenchymal 
stem cells(MSC) to stimulate new articular surface 
formation, but none of these methods restore a 
durable articular surface[1-5].  

We believe that intra-articular injection of 
Autologous fat micro graft is ideal choice to treat the 
osteoarthritic joints due to its autotigenicity, 
lubricating nature and the reparative effect of the 
contained autologous adipose-derived mesenchymal 
stem cells. 

The aim of this animal experimental study is to 
determine the safety and effects of intra-articular 
injection of Autologous fat micro graft into hind knee 
joints of animal model by observing the animals 
activity in using their injected jointsand by examining 
any macroscopic or microscopic changes in the 
articular cartilage of the fat injected joints compared 
to similar non injected joints.  

 
2.Materials and Methods 

The current study was performed at king Fahd 
Research Center over 12 weeks on 6 healthy male 
farmer husbandry sheep were purchased from sheep 
market in Jeddah, Saudi Arabia, 9–12 months old, 
weight about 15-18kg.The animals were maintained 
in sheep house held at 22 ± 2◦C with a relative 
humidity of 35–70%. They had free access to a 
standard diet and tap water. The animals care and all 
surgical procedures were achieved under the rule of 
the Animal Welfare Act 1999.  

In preparation for the possible use of autologous 
fat micro graft in the human joints suffering from 
osteoarthritis (OA) with pain and limitation of joint 
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movement, the experiment of intra-articular fat micro 
graft injection was performed on the 6 sheep at king 
Fahd Research Center animals lab.The animals were 
sedated with Butorphanol (Stadol®) 5 mg/ Kg and 
Ketamine (Ketalar®) 2 mg/Kg intramuscular. Under 
complete sterile technique the surgical site area (fat 
tail) was prepared, for fat graft harvesting by 
injecting 20-30 ml of the standard tumescent solution 
in to the surgical site. Fat harvesting was obtained 
using ten-holes, Olivaire blunt cannula with1 mm tip 
attached to a 10-ml Luer-Lok syringe. 20 ml of fat 
was collected then it was left for 30 min to settle and 
separate into various layers. Impurities were removed 
and the middle layer was kept for intra-articular 
injection. 7-10 ml of fat micro graft was injected with 
blunt cannula attached to a 3-ml Luer-Lok syringe 
capacity in to the right hind knee joint and leaving the 
left hind knee as control.The evaluation was based on 
the clinical effect of this procedure on the animal 
movement utilizing the injected joint and the 
macroscopic and microscopic examination of the fat 
injected joint compared to the control aiming of 
determining the effects of fat micro graft and the 
contained Adipose-Derived Mesenchymal Stem Cell 
on the articular surface and the underlying cartilage. 

The sheep were slaughtered at the end of 
experimental period (12 weeks) and femoral and 
tibial bones of both hind knee joints were 
removed for tissue preparation. Bone tissues 
were fixed in 10% buffered formalin solution 
and after fixation, the bones were transferred to 
afresh 10% EDTA solution and decalcified at 
37oC for 6 days until softened. After washing in 
tap water the specimens are dehydrated, 
clarifying, embedded in paraffin wax. Sections 
from 3 μ to4μ thick stained using a standard 
hematoxylin and eosin (H&E) stain, then the 
sections washing, dehydrated, cleared, dried and 
mounted in resinous media[6].The Count of 
chondrocytes were token on the random ten 
microscopic fields in each H & E stained 
section of control and treated specimens using 
the 40X, 100X microscopic lens[7].The average 
and standard deviation were calculated using the 
methods of statistical analysis student's t-test 
program by Windows SPSS 21.0 for statistical 
analysis of the data. 

 
3.Results 

On Clinical observation animals were walking 
and running normally on the fat injected joints from 
theday followed the injection till the end of the 
experiment.The macroscopic and microscopic 

examinations of both treated and control femoral and 
tibial surface of articular cartilage of hind knee joints 
showed no sign of joints pathological changes in any 
joint (Figures 1,2,3,4a-c).  

The present findings revealed the basic structure 
of that the control and treated sheep articular surface 
of femoral and tibialdiarthrosis corresponds with 
previously mentioned in other mammals and 
human[8-10], which are covered by hyaline cartilage 
lacks a perichondrium(Figures1a;2a;3a;4a), 
superficially placed flattened chondrocytes, which are 
not organized in groups. Deeply located globular 
chondrocytes arranged in vertical rows 
(Figures1b,c;2b,c;3b,c;4b,c). Likewise, two types of 
bone are identified in femoral and tibialdiarthrosis, a 
spongy(trabecular) bone covered by a thin layer of 
compact(dense) bone. The spaces within spongy bone 
are occupied by the bone marrow and lined by 
endosteum (Figures1a;2a;3a;4a). However, in the 
treated joints the thickness of the articular hyaline 
cartilage layer was increased and the chondrocytes of 
femoral and tibial articular cartilage showed 
proliferation including deferent mitosis stages 
(Figures2b,c;4b,c). Meanwhile, the chondrocytes of 
femoral cartilage have much higher divide potential 
than tibial cartilage according to statistical 
calculations (Table.1). 
 
4.Discussion 

Osteoarthritis is very common condition, It 
increases with the increase of age leading to 
arthralgia and limitation of joint movements. several 
methods of treatment used depending on the degree 
of severity of the disease ranging from simple 
analgesics or joint lubricants injection up to joint 
replacement [5,11-13], but trail of healing of the 
osteoarthritic joints using the MSC has been reported, 
where Different cell line technologies are being 
developed and tried for treatment of joint problems 
all over the world. Most of these technologies rely on 
bone marrow or embryonic stem cells that require 
cell culture and/or manipulation in a laboratory and 
therefore require scientific studies to prove their 
long-term safety before they may be granted approval 
[14-18] but autologous fat micro graft more safer as 
its stem cells is not manipulated in laboratories, MSC 
isolated from different tissue sources have the 
capability of differentiating into different 
mesenchymal tissue lineages. And tend to migrate to 
the site of injured tissue to replace damaged cells, 
increase tissue angiogenesis and promote recovery of 
injured tissues through growth factor secretion and 
matrix remodeling [19-23]. 
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(Figs.1a-c): Longitudinal sections in femoral diarthrosis of control sheep left hind knee H&E stain; (a) normal 
histological structure of the articular hyaline cartilage (Hc), compact bone(Cb), spongy bone(head arrows)and bone 
marrow (*), 100x. (b,c)flattened chondrocytes ( head arrows) of the surface layer of hyaline cartilage follows by 
internal globular chondrocytes arranged in rows (arrows),400x;1000x.  
(Figs.2a-c): Longitudinal sections in femoral diarthrosis of treated sheep right hind knee H&E stain;(a) increasing 
the thickness of the articular hyaline cartilage (Hc) layer; compact bone(arrows),spongy bone( head arrows)and bone 
marrow (*)were observed in normal view, 100x.(b) increasing the number of chondrocytes (arrows),400x. (c) 
chondrocytes division, metaphase (head arrows), telophase (arrows) 1000x.  
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(Figs.3a-c): Longitudinal sections in tibialdiarthrosis of control sheep left hind knee H&E stain; (a) normal 
histological structure of the articular hyaline cartilage (Hc), compact bone(arrows), spongy bone(head arrows)and 
bone marrow (*), 100x. (b,c)chondrocytes of hyaline cartilage, 400x;1000x.  
(Figs.4a-c):Longitudinal sections in tibialdiarthrosis of treated sheep right hind knee H&E stain; (a) increasing the 
articular hyaline cartilage (Hc) thickness. Note,compact bone (arrows), spongy bone( head arrows) and bone marrow 
(*), 100x.(b,c) proliferation of chondrocytes,400x ;1000x. 
 
Table 1. Number of chondrocytes in control and treated articular cartilage of sheep knee joints  

Hind knee joints             Femoral diarthrosisTibialdiarthrosis 
Control                           40.90±0.432                    42.72±0.700 

Left joints 
Treated                           55.31±0.681**                49.10± 0.585* 

Right joint 
*: significant at P≤ 0.01, **: high significant at P≤ 0.001 
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The idea of using the autologous fat micro graft 
in treatment of the osteoarthritic joint was proposed 
by the first author based on the previous experience 
of the safe and satisfactory results in the use of the 
autologous fat micro graft in soft tissue 
augmentation, contouring and rejuvenation , but the 
injection of fat graft into the joint cavity which was 
not reported before needed to be tested to determine 
its safety on the articular surface and to preclude any 
tissue damage of joint , our animal experiment 
precluded any clinical functional abnormality or 
histopathological changes in the fat injected joints , 
thus our experimental animal study confirm that the 
autologous fat micro graft is safe as it was not 
associated detrimental effects on the joint tissues , 
ideal choice as lubricant and potential healing graft 
and easy to perform as the small amount of fat 
needed is easily obtainable ,the procedure of 
harvesting and intra-articular injection is simple and 
minimally invasive and cheap in comparison to the 
coast of other artificial lubricants, The procedure 
harnesses the natural healing power of adipose 
derived MSC found in fat, as indicated in the positive 
microscopic findings of the fat injected joints of the 
experimental animal where the thickness of the 
articular hyaline cartilage layer was increased and the 
chondrocytes of femoral and tibial articular cartilages 
showed proliferation including deferent mitosis 
stages, other animal experimental studies done in 
dogs using intra-articular injection of processed 
autologous adipose-derived mesenchymal stem cells 
for treatment of osteoarthritis showed Statistically 
significant improvement in outcome[24,25]. 
 
In conclusions 

Autologous fat micro graft is safe healing and 
soothing joints lubricant with no clinical negative 
manifestations in the fat injected joints of the 
experimental animals, the macroscopic and 
microscopic study of the injected joints did not show 
any histopathological changes but indicated positive 
proliferative effects on chondrocytesof cartilageinthe 
treated joint.  
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