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Hyaluronic acid in bio-revitalization (HABR), 
a natural polysaccharide consisting of a linear 
chain of glucuronic acid and N-acetylglucosamine 
molecules, is synthesized by the serosa glands of the 
submucosa and it is an important component of the 
extracellular matrix of connective tissue, synovial 
fluid, embryonic mesenchymal tissue, the vitreous 
humour, the skin and many other organs and tissues 
in the human body (1-6).

HABR is used in different concentrations in bio-
revitalization procedures and in different dermal 
fillers after crosslinking to reduce its hyaluronidase 
sensitivity (7-12). HABR is a polymer of dimeric 
units of N-acetyl-glucosamine and glucuronic acid 
synthesized by HABR synthetase on the inner 
surface of plasma membrane, and then secreted in 
extracellular space. 

The purpose of this study is to investigate the role 
of HABR in bio-revitalization. To this aim, some 
fibroblastic expressed genes after exposition to three 
medical devices were evaluated. These products 
contain different concentrations of HA and are 
commonly used in aesthetic medicine. 

MATERIALS AND METHODS

Primary human dermal fibroblast cell (HFb) culture 
Fragments of dermal tissue of healthy volunteers were 

collected during surgery. The pieces were transferred to 
75 cm2 culture flasks containing DMEM medium (Sigma- 
Aldrich, Inc., St. Louis, Mo) supplemented with 20% 
foetal calf serum and antibiotics, i.e., penicillin 100 U/ml 
and streptomycin 100 μg/ml (Sigma Aldrich, Inc.). 

Cells were incubated in a humidified atmosphere of 
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(Ambion Inc.). 
Finally, the cDNA was amplified by Real Time 

Polymerase Chain Reaction (PCR). The amplification 
was performed by using Power SYBR Green PCR Master 
Mix (Applied Biosystems, Foster City, CA, USA), and 
the specific assay was designed for the investigated genes. 
SYBER assay reactions were performed in a 20 μl volume 
using the ABI PRISM 7500 (Applied Biosystems). Each 
reaction contained 10 μl 2 ́ Power SYBR Green PCR 
Master Mix (Applied Biosystems), 400 nM concentration 
of each primer and cDNA. 

All experiments performed included non-template 
controls to exclude contamination of reagents. PCR was 
performed with two biological replicates. 

Expression was quantified using Real Time PCR. The 
gene expression levels were normalized to the expression 
of the housekeeping gene Homo sapiens transferrin 
receptor protein 1 (TFRC). 

RESULTS

The effects of the three different medical devices 
on the primer HAS1 and HYAL1 show an up-
regulation of both genes. 

DISCUSSION

HABR is an important component of the 
extracellular matrix of connective tissue, synovial 
fluid, embryonic mesenchymal tissue, the vitreous 
humour, the skin and many other organs and 
tissues in the human body. It is a polysaccharide 
consisting of a linear chain of glucuronic acid and 
N-acetylglucosamine molecules, which is synthesized 
by the serosa glands of the submucosa (13-19).

Low-molecular-weight hyaluronic acid (<300 
kD) promotes the stimulation of cell proliferation 
and has an anti-inflammatory action, while 
increasing evidence suggests that high-molecular-
weight hyaluronic acid (1000 kD), due to its inherent 
immunosuppressive effect, also helps to regulate 
exacerbation of symptoms caused by excessive 
inflammation. HABR is widely used in aesthetic 
medicine to improve aesthetic surgery results. 
Firstly, it is non-antigenic, yet it is antioxidant, 
anti-oedematous and biocompatible. Moreover, it 

5% CO2 at 37°C. Medium was changed the next day and 
twice a week. After 15 days, the pieces of dermal tissue 
were removed from the culture flask. Cells were harvested 
after additional 24 h of incubation.

 
Cell cultures 

Human dermal fibroblasts at the second passage were 
seeded on a layer of three different medical devices: 

1 - solution of 6.2 mg/ml of non-reticulated HABR of 
biotechnological origin with a buffered medium containing 
ammonium molybdate, ammonium metavanadate, 
calcium chloride, iron sulphate, potassium chloride, 
copper sulphate, magnesium chloride, manganese 
sulphate, sodium acetate, sodium hydrogen carbonate, 
sodium chloride, sodium hydrogen phosphate, sodium 
metasilicate, sodium selenite, nichel chloride, tin chloride, 
zinc sulphate, alanine, arginine, asparagine, aspartic acid, 
cysteine, glutamine, glutamic acid, glicine, histidine, 
isoleucine, leucine, lysine, methionine, phenilalanine, 
proline, serine, threonine, triptophan, tyrosine, valine, 
adenine (Vit. B4), biotin (Vit. B8), calcium pantothenate 
(Vit. B5), choline chloride, folic acid (Vit. B9), inositol 
(Vit. B7), nicotinamide (Vit. B3), pyridoxine (Vit. B6), 
riboflavin (Vit. B2), thiamine (Vit. B1), vitamin B12, 
deoxythymidine, glucose, putrescine, sodium pyruvate, 
lipoic acid, (Viscoderm Skinkò E Ibsa// Revitacare, Saint 
Ouen d’Aumone, France); 

2 - HABR sodium salt 10 mg/ml with a buffered 
medium containing polynucleotides 10 mg/ml, mannitol, 
sodium phosphate monobasic dihydrate, sodium phosphate 
dibasic dehydrate (Newest Mastelli, Sanremo, Italy); 

3 - Stabilized HABR gel 20 mg/ml in saline solution 
phosphate buffered (Restylane Vital, Uppsala, Sweden). 

A set of untreated cells was used as control. The cells 
were maintained in a humidified atmosphere of 5% CO2 
at 37°C for 24 h. After the end of the exposure time, cells 
were trypsinized and lysed for RNA extraction.

 
RNA processing and Real Time Polymerase Chain Reaction 

Reverse transcription to cDNA was performed 
directly from cultured cell lysate using the TaqMan Gene 
Expression Cells-to-Ct Kit (Ambion Inc., Austin, TX), 
following the manufacturer’s instructions. Briefly, cultured 
cells were lysed with lysis buffer and RNA released in this 
solution. Cell lysate were reverse-transcribed to cDNA 
using the RT Enzyme Mix and appropriate RT buffer 
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is bacteriostatic and anti-inflammatory, and thus 
it prevents the selection and formation of resistant 
bacterial strains, even when used over an extended 
period (20-33), which is one of the most significant 
side effects that occur in the chronic use of antibiotics, 
making it especially useful in the management of 
chronic diseases, particularly in respiratory disorders. 

HABR plays a key role in wound healing, 
interacting with type I and II toll-like receptors, it 
regulates the body’s innate immunity against bacteria 
and viruses by preventing penetration, promoting 
angiogenesis and by modulating the proliferation, 
migration and differentiation of the cells responsible 
for tissue repair (34-43).

In conclusion, the in vitro testing of the three 
bio-revitalization commercial products determined 
an up-regulation of genes responsible for HABR 
synthesis and degradation, for Metalloproteinases 2 
and 3 activations, for Desmoplakin production and 
for metabolic signaling (GDF 6, IGF1) (44-50). 

Bio-revitalization procedures have a similar 
effect despite different HABR concentrations and the 
concomitant presence of other molecules (i.e., amino 
acids, vitamins, polynucleotides) which are different 
in quality and amount (51-56). Only HABRS1 gene 
shows a different modulation by using the 3 products. 
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