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In recent years, cell therapy, with the help of which it is possible to induce the 

regeneration of elements of the musculoskeletal system (cartilage, cartilage tissue, tendons, 
etc.), has begun to play an increasingly important role in the treatment of orthopedic and 
traumatological patients [1]. There is promising evidence for the use of infrapatellar fat pad 
adipose stem cells (IPFP-ASCs), which, compared to other sources of mesenchymal stem 
cells (MSCs), show an age-independent proliferation and differentiation potential, while 
others tend to have the inverse correlation between age and the manifestation of its 
properties. In addition, the pronounced chondrogenic potential of IPFP-ASCs makes them 
promising candidates for research for use in other methods of regenerative therapy. The 
infrapatellar fat pad (IPFP) is an intracapsular extrasynovial structure in the anterior part 
of the knee joint, consisting of approximately 20 cm3 of adipose tissue [2]. It is known that 
IPFP is closely related to elements of the knee joint, as a separate organ, not only by 
anatomic-physiological and biomechanical connections, but also by histological and 
biochemical ones. The question of the regenerative potential of MSCs of the infrapatellar fat 
pad remains open and requires further research. 

The purpose of this study – to establish the presence and the relative number of cells 
with an immunohistochemical profile of adipose stem mesenchymal cells (ADSMCs) in 
selected samples of the stromal-vascular fraction obtained from the IPFP. 

Materials and methods. The research materials were reviewed and approved by the 
bioethics committee at the Zaporizhia State Medical and Pharmaceutical University 
(protocol No. 8 dated September 28, 2023). All patients involved in the study were 
familiarized with the plan of surgical interventions and signed the informed consent. IPFP 
was taken from 7 patients during therapeutic and diagnostic arthroscopy, without signs of 
obesity. The average age of the patients was 44.0 ± 3.8 years with a body mass index of 20.1 
± 1.6 kg/m2.  The preparation of SVF from IPFP performed according standard protocol with 
the separation and gathering necessary fraction. 
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A direct immunohistochemical study was carried out in serial paraffin sections of 
the stromal-vascular fraction of the IPFP and subcutaneous tissue of five samples from each 
patient, using monoclonal antibodies. After deparaffinization and rehydration of the 
sections, high-temperature antigen unmasking was carried out by heating in a water bath in 
Tris-EDTA (pH = 9.0) buffer, endogenous peroxidase activity was inhibited with a 3% 
hydrogen peroxide solution, and blocking serum was applied. Incubation with primary 
antibodies was performed according to the manufacturer's instructions; visualization of the 
IHC reaction was performed using the DAKO EnVision+detection system with 
diaminobenzidine (DAKO, USA). Sections were stained with Mayer's hematoxylin and 
embedded in Canada balsam. 

The minimum criteria established by the International Society for Cell Therapy to 
ensure the identity of MSCs use CD73, CD90 and CD105 as positive markers and CD34, CD 
31, CD 45 as a negative. 

To identify cells with an immunohistochemical profile of adipose stem mesenchymal 
cells, we used the following markers: monoclonal antibodies Mo a-Hu CD31 Endothelial Cell 
Marker Ab-1, clone JC/70A ("DAKO", Denmark), CD 105 Endoglin, clone EP274 ("Bio SB", 
USA), CD73 Ecto-5'-nucleotidase (NT5E) clone RM431 ("Bio SB", USA), CD 34 clone 
QBEND/10 ("Thermo scientific", USA), CD 45 Leucocyte common antigen, clone PD7/26/16 
+ 2B11 ("Thermo scientific", USA). 

The results in each case were evaluated in 5 standardized fields of view of the Scope 
microscope. A1 "Carl Zeiss" (Germany) with a camera Progres Gryphax Jenoptik 60N-
C1ꞌꞌ1.0x426114 (Germany) at magnification × 200 (eyepiece × 10, objective × 20): digital 
copies of the optical image of the sections of microscopic preparations were obtained, and 
the calculation of the relative number of cells (%) with immunophenotype CD 105+, CD73+, 
CD 34+, CD 31-, CD 45- in the standard field of view (x200 magnification). 

Obtained results and their discussion. According to the results of 
immunohistochemical, morphometric and statistical studies, it was found that in the SVF of 
IPFP tissue, the relative number of cells with the profile CD105+ CD73+ CD34+ CD31- CD45- 
in the standard field of view (x200) was 2.89 (1.57, 4.00) %. The results of the study revealed 
the presence of a relative number of CD105+ cells in the SVF of IPFP 31.20 (20.91; 36.92) %. 
The relative number of CD31+ cells in the SVF of IPFP was 27.18 (17.75; 47.30) %.The 
relative number of CD73+ cells in the SVF of IPFP was determined at the level of 69.03 
(48.01; 82.68) %. The relative number of CD34+ cells in the SVF of IPFP was 48.96 (44.87; 
56.71) %. The relative number of CD45+ cells in the SVF of IPFP was determined at the level 
of 36.77 (24.27; 46.51) %. 

In a study by SONG Sai-sai et al., 2020, no significant difference was found in stem cell 
expression of surface protein markers CD34 and CD31 between human SC -ASCs and IPFP-
ASCs, moreover, according to this study, the proliferation and chondrogenic potential of 
IPFPs Human-ASCs in vitro and the treatment effect of rat osteoarthritis in vivo were better 
than those of SC-ASCs [3, 4]. It was demonstrated that IPFP-ASCs have an advantage in 
osteogenic and chondrogenic differentiation, as assessed by the detection of SOX-9 
(chondrogenic transcription factor) and RUNX-2 (transcription factor expressed in MSCs). 

Several studies investigating the potential of stem cells isolated from Hoff's 
infrapatellar fat pad have concluded that the anatomical region where the cells are isolated 
influences the characteristics of ASCs, and the level of chondrogenic differentiation potential 
of IPFP-ASCs is higher due to the close contact of IPFPs with the synovial membrane and 
fluid, suggesting that IPFP can be considered as a high-quality resource for restorative 
therapy [5, 6]. 
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Conclusions: 
1. Adipose stem mesenchymal cells with an immunohistochemical profile of CD105+ 

CD73+ CD34+ CD31- CD45- are present in SVF from IPFP. 
2. SVF from IPFP is a source of adipose stem mesenchymal cells and can be used for 

regenerative therapy. 
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