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Abstract 

Background and Aim:Dermal fibroblasts are derived from mesenchymal stem cells and are 

cells within the dermis layer of skin capable to differentiate to connective tissue. We aimed to 

isolate human dermal fibroblast cells by enzymatic and explant method.  

Methods: This study was performed at the Skin and Stem Cell Research Center, Tehran 

University of Medical Sciences, Tehran, Iran during 2019. After receiving approval from the 

ethics committee and obtaining informed consent from participants, foreskin samples of infants 

(1 to 5 months old) were prepared. Dermal fibroblast cells were isolated by enzymatic and 

explant method. 

Results: The microscopic observation of samples approved fibroblast cells.  

Conclusion: Foreskin fibroblast cells can be isolated by enzymatic and explant methods. 
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Introduction 
The skin is a unique organ that contains a variety of stem cells for the maintenance of skin 

homeostasis and the repair of skin tissues following injury and disease. Skin-derived stem cells 

constitute a heterogeneous population of stem cells generated in vitro from dermis, which can 

be cultured as spherical aggregates of cells in suspension culture. [1] Neonatal foreskin 

removed circumcision is widely available and is generally discarded as biological waste. [2] 

However isolated cells of the foreskin, especially fibroblasts, can be used for clinical and 

research applications.  

Fibroblasts are ubiquitous cells in the human body and are absolutely necessary for wound 

healing such as for injured skin. [3] Dermal fibroblasts are responsible for 

generating connective tissue and allowing the skin to recover from injury. Unlike other 

fibroblast cell types, dermal fibroblasts are far less likely to change into other cell types. [4] 

However, foreskin fibroblast-like stromal cells are progenitors isolated from human tissue that 

can differentiate into diverse cell types. [5]  

There are a several methods for isolation of skin stem cells including fibroblast cells. [6], [7] 

We hereby describe methods from our own laboratory for isolating dermal fibroblast cells from 

neonatal foreskin by enzymatic and explant methods.  

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of  
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Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants, foreskin samples of infants (1 to 

5 months old) were prepared by a paediatrician during the circumcision and transferred to the 

laboratory.  

Enzymatic Method 

Skin tissue was first washed in a 70% alcohol plate for 30 seconds and then washed three times 

each time for 2 minutes in the plate containing antibiotic (Figures 1 and 2). The fragmented 

tissue samples were transferred to a Falcon tube and placed overnight in Dispase (0.1%) 

overnight at 4 ° (refrigerator). Contents of the tube were then transferred to a new plate and the 

dermal tissue was separated from the epidermis. The dermal tissue was crushed with a surgical 

blade.  Collagenase (0.1 mg / ml) was added to and incubated for 2 hours. The enzyme activity 

was neutralized by culture medium containing 10% serum. The sample was centrifuged (1200 

rpm, 5 min). The cell pellet was added to high glucose DMEM medium containing 10% serum 

and transferred to flask.  

 

 

 

 

 

 

 

 

 

 
Fig.1. Foreskin sample 

 

Explant Method 

In the explant method, the tissue was washed and divided into very small pieces (0.1 to 0.2 

mm). After being washed, each small piece was incubated for 15 minutes which followed by a 

serum drop adding and incubation for one day. The next day, a drop of culture medium was 

added to each piece of tissue. On the second day, 500 µl of culture medium was added to each 

sample. 

Microscopic Observation of Cells 

Cells were assessed and photographed every day by an invert microscope (Olympus IX70) with 

4, 10, 20 and 40 lenses.  

 

Results 
Fibroblast cells were observed under invert microscope 7, 11 and 13 days after isolation 

(Figures 2, 3 and 4)  
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                   Fig.2. Fibroblast cells under invert microscope 7 days after isolation. 

 

 

 

 

 

 

 

 

 

 

   
                        Fig.3. Fibroblast cells under invert microscope 11 days after isolation. 

 

 

 

 

 

 

 

 

 

 

 
                           Fig.4. Fibroblast cells under invert microscope 13  days after isolation. 

 

Discussion 
Circumcision is a surgical procedure and is prevalent worldwide. Circumcision is described as 

a cultural, medical, and religious process which states surgical removal of the foreskin either 

partly or fully. Cells isolated from the circumcised tissues are referred as foreskin cells. They 

have been thought as feeder cell lines for embryonic stem cells. Their fibroblastic properties 

were also utilized for several experiments. [8] Studies have shown that a number of stem cells 

can be isolated from foreskin. [9] It has been shown that multipotent skin-derived precursors 

can be obtained with relative ease from neonatal human foreskin. [10] In line with our study, 

it has been previously shown that human foreskin fibroblasts, can be obtained by collagenase 

treatment of neonatal foreskins. [12] Dermal fibroblasts play a vital role in maintaining skin 

function. They not only synthesize and secrete extracellular matrix molecules, but also produce 

a complex mixture of bioactive factors, which both contribute to immune regulation and wound 
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healing. Fibroblasts isolated from skin tissue exhibit wide range of potentials, especially in 

regenerative medicine. [13] Since dermal fibroblasts play a critical role in wound healing, 

researchers are attempting to generate mature dermal fibroblasts to repair second and third 

degree burns. Therefore, without dermal fibroblasts the skin cannot properly recover from 

injury. By restoring fibroblasts to the burned regions, the body can restore the extracellular 

matrix within the wound site and recover from the injury. [14], [15] 
 

Conclusion 
Foreskin fibroblast cells can be isolated by enzymatic and explant methods. 

 

Acknowledgements  
We appreciate Skin and Stem Cell Research Center (Tehran University of Medical Sciences, 

Tehran, Iran) for their help and support. 

 

References 
[1]. Ge W, Cheng SF, Dyce PW, De Felici M, Shen W. Skin-derived stem cells as a source of 

primordial germ cell-and oocyte-like cells. Cell death & disease. 2016 Nov;7(11):e2471. 

[2]. Oliveira T, Costa I, Marinho V, Carvalho V, Uchôa K, Ayres C, Teixeira S, Vasconcelos 

DF. Human foreskin fibroblasts: from waste bag to important biomedical applications. Journal 

of Clinical Urology. 2018 Nov;11(6):385-94. 

[3]. Hur W, Lee HY, Min HS, Wufuer M, Lee CW, Hur JA, Kim SH, Kim BK, Choi TH. 

Regeneration of full-thickness skin defects by differentiated adipose-derived stem cells into 

fibroblast-like cells by fibroblast-conditioned medium. Stem cell research & therapy. 2017 

Dec;8(1):92. 

[4]. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. Fibroblasts and their 

transformations: the connective-tissue cell family. In Molecular Biology of the Cell. 4th edition 

2002. Garland Science. 

[5]. Huang HI, Chen SK, Wang RY, Shen CR, Cheng YC. Human foreskin fibroblast‐like 

stromal cells can differentiate into functional hepatocytic cells. Cell biology international. 2013 

Dec;37(12):1308-19. 

[6]. Topouzi H, Logan NJ, Williams G, Higgins CA. Methods for the isolation and 3D culture 

of dermal papilla cells from human hair follicles. Experimental dermatology. 2017 

Jun;26(6):491-6.  

[7]. Sol S, Antonini D, Missero C. Isolation and Enrichment of Newborn and Adult Skin Stem 

Cells of the Interfollicular Epidermis. InSkin Stem Cells 2018 (pp. 119-132). Humana Press, 

New York, NY. 

[8]. Somuncu ÖS, Taşlı PN, Şişli HB, Somuncu S, Şahin F. Characterization and differentiation 

of stem cells isolated from human newborn foreskin tissue. Applied biochemistry and 

biotechnology. 2015 Nov 1;177(5):1040-54. 

[9]. GOLDRING SR, MAHAFFEY JE, ROSENBLATT M, DAYER J, POTTS JR JT, 

KRANE SM. Parathyroid hormone inhibitors: comparison of biological activity in bone-and 

skin-derived tissue. The Journal of Clinical Endocrinology & Metabolism. 1979 Apr 

1;48(4):655-9. 

[10]. Hunt DP, Jahoda C, Chandran S. Multipotent skin-derived precursors: from biology to 

clinical translation. Current Opinion in Biotechnology. 2009 Oct 1;20(5):522-30. 

 



ICCBMS21., ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

5 
 

 

[11]. Eisinger M, Marko O. Selective proliferation of normal human melanocytes in vitro in 

the presence of phorbol ester and cholera toxin. Proceedings of the National Academy of 

Sciences. 1982 Mar 1;79(6):2018-22. 

[12]. Tucker RF, Branum EL, Shipley GD, Ryan RJ, Moses HL. Specific binding to cultured 

cells of 125I-labeled type beta transforming growth factor from human platelets. Proceedings 

of the National Academy of Sciences. 1984 Nov 1;81(21):6757-61. 

[13]. Fang F, Ni K, Cai Y, Ye Z, Shang J, Shen S, Xiong C. Biological characters of human 

dermal fibroblasts derived from foreskin of male infertile patients. Tissue and Cell. 2017 Feb 

1;49(1):56-63. 

[14]. Akita S, Akino K, Imaizumi T, Hirano A. Basic fibroblast growth factor accelerates and 

improves second‐degree burn wound healing. Wound repair and regeneration. 2008 

Sep;16(5):635-41. 

[15]. Lapouge G, Blanpain C. Medical applications of epidermal stem cells. InStemBook 

[Internet] 2008 Nov 15. Harvard Stem Cell Institute. 

 

 

 
 


