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Abstract 
Background and Aim: Fibroblast cells have a significant place in cell therapy and wound 

healing due to their ability to produce and secret collagen fibers. The aim of this study was to 

investigate the effects of foreskin isolated fibroblasts on wound healing in diabetic rats.  

Methods: Fibroblasts cells were isolated from foreskin tissue and cultured in cell culture 

medium. After proliferation, the cells from 3rd passage were characterized for Vimentin 

biomarker through immunocytochemistry method.   For induction of experimental diabetes in 

male adult rats 60mg/kg of Streptozotocin was injected intravenously. Full-thickness excisional 

skin wound was created in anesthetized rats using a punch biopsy. Fibroblasts were sprayed on 

skin wound and wound closure was examined 7, 14 and 21 after fibroblast cells spraying using 

photography method. 

Results: Wound closure occurred in rats exposed to fibroblast cells more rapid than control 

animals.  

Conclusion: The results of this study showed that fibroblast cells isolated from foreskin has a 

significant potential in skin wound healing in diabetic animals. 
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Introduction 
Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from 

defects in insulin secretion, insulin action, or both. The global prevalence (age-standardized) of 

diabetes has nearly doubled since 1980, rising from 4.7% to 8.5% in the adult population. The 

total estimated cost of diagnosed diabetes in 2017 is $327 billion, including $237 billion in direct 

medical costs and $90 billion in reduced productivity.  [1]-[3] Prevalence of type 2 diabetes has 

rapidly increased in Asian populations. Diabetes develops at a younger age in Asian populations 

than in white populations, hence the morbidity and mortality associated with the disease and its 

complications are also common in young Asian people. [4] The skin plays a significant role in 

maintaining physiological homeostasis of the human body. It plays pivotal roles in the protection 

against mechanical forces and infections. Chronic conditions such as diabetes mellitus or 

peripheral vascular disease can lead to impaired wound healing. [5] Skin wound healing is a 

multi stage phenomenon that requires the activation, recruitment or activity of numerous cell 

types as keratinocytes, endothelial cells, fibroblast and inflammatory cells. [6] Due to the pivotal 

role played by fibroblast in wound healing we exerted this study to investigate the effects of 

foreskin isolated fibroblasts on wound healing in diabetic male rats. 
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Materials and Methods 
In this experimental-laboratory study, fibroblasts cells were isolated from foreskin tissue and 

cultured in cell culture medium. After proliferation, the cells from 3rd passage were 

characterized for Vimentin biomarker through immunocytochemistry method.   For induction of 

experimental diabetes in male adult rats 60mg/kg of Streptozotocin was injected intravenously. 

Full-thickness excisional skin wound was created in anesthetized rats using a punch biopsy. 

Fibroblasts were sprayed on skin wound and wound closure was examined 7, 14 and 21 after 

fibroblast cells spraying using photography method.  

 

Results 
Immunochemistry (ICC) staining showed that the cells isolated from foreskin were positive for 

Vimentin marker indicating that the isolated cells had fibroblastic entity (Figure 1).  
 

 

 

 

 

 

Figure 1. Immunochemistry (ICC) staining of cells isolated from foreskin that were positive for Vimentin marker. 

 

Wound closure occurred in rats exposed to fibroblast cells more rapid than control animals. 

(Figure 2 and 3). 

 

 
Figure 2. Wound closure in diabetic control (normal saline receiving) rats 7. 14 and 21 days after creating skin wound 

using a punch biopsy. 
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Figure 3. Wound closure in experimental diabetic (fibroblast receiving) rats 7. 14 and 21 days after creating skin wound 

using a punch biopsy. 

 

Discussion 
We have shown that fibroblast cells isolated from foreskin has a significant potential in skin 

wound healing in diabetic animals. Acute wound healing in the skin involves the communication 

of multiple cell types to coordinate keratinocyte and fibroblast proliferation and migration for 

epidermal and dermal repair. [7] It has been also shown that a poly(ethylene glycol)-b-poly(l-

alanine) (PEG-l-PA) gel encapsulating fibroblasts has crucial role in wound healing. [8] 

Experimental studies have shown that expression of fibroblast growth factors and their receptors 

mediate full-thickness skin wound healing. [9]  Basic fibroblast growth factor (bFGF) has been 

reported to improve the outcome of wound healing by normalizing the tissue texture and color to 

the adjacent intact skin and optimally enhancing wound healing. [10] Fibroblast migration and 

collagen deposition have a significant role during dermal wound healing. [11] Fibroblast cells 

produce and secrete considerable amount of collagen fibers, which are involved in skin wound 

healing, therefore, these cells are applicable in cell therapy for skin wound healing in patients 

with chronic diseases including diabetes.    
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