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MOLECULAR SIZE DETERMINATION OF HYALURONIC ACID
Abstract: Hyaluronic acid (HA) is polysaccharide widely used in the medicine. In the usage of 

HA the size of molecules has a very important significance. Identification of HA size is usually carried 
out by paper chromatography method or by filtration through micropores with markers of molecular 
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size. However, the mentioned methods are very expensive and need extra time to be completed. The 
aim of scientific research was to detect the possibility of separation and identification of molecular 
size of HA by electrophoresis in the polyacrylamide gel. Possibility to separate and identificate the 
specific size of HA molecules was shown in polyacrylamide gel by electrophoretic method. This 
method requires less time and resources than ones which are usually used and can be applied both 
in industry and medicine.
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Introduction
Hyaluronic acid (HA) is polysaccharide, 

which is consisting of remainders of glucuronic 
acid and n-acetylglucoseamine, connected by β 
1.3’ – bonds. HA is used for treatment of bones, 
conjunctivitis, infertility, and also it is widely ap-
plied in cosmetology etc [1, P. 612–618]. HA is 
a glicosamineglycane present in the extracellular 
matrix of cumulus oophorus around the oocyte 
that proves to play the important role in natural 
human fertilization has anti-adhesive, anti-inflam-
matory, and lubricating properties, so could poten-
tially be useful for spinal pain [2, P. 573–581]. HA 
administered epidurally had a therapeutic effect on 
the allodynia and hyperalgesia induced by chronic 
compression of the dorsal root ganglion. Degrada-
tion of HA is a step-wise process that can occur 
via enzymatic or non-enzymatic reactions [3, 12]. 
A reduction in HA mass or molecular weight via 
degradation or slowing of synthesis affects physi-
cal and chemical properties such as tissue volume 
[1, P. 612–618]. It was shown, that extracellular 
matrix contains high molecular weight hyaluronic 
acid (HMWHA; • 2 × 106 Da). During injury, HM-

WHA breaks down to low molecular weight hyal-
uronic acid (LMWHA; • 0.8 – 8 × 105 Da) [4, 10].

In the usage of HA the size of molecules has a 
very important significance. Thus, in the producing 
of ophthalmology drugs it is preferred to use frac-
tions of HA with larger size. Identification of HA size 
is usually provided by paper chromatography meth-
od or by filtration from micropores with markers of 
molecular size. However, the mentioned methods 
are very expensive and need extra time to be com-
pleted [5, 2359–2367].

The aim of scientific research was the finding of pos-
sibility to separate and identificate the molecular size of 
HA by electrophoresis in the polyacrylamide gel.

Materials and methods. The electrophoresis 
of 0.1%, 0.2%, 10% solutions of HA, “Oxyal” and 
“Biotrue’’medicaments, which contain HA conduct-
ed in polyacrylamide gel. The size of HA molecule 
was calculated by markers of molecular weight Lad-
der 50 and pUC19 Msp I with the help of TotalLab 
program. Visualization of HA and markers in poly-
acrylamide gel was provided by AgNO3.

Results. The identified molecular sizes of HA are 
present in table.

Table – 1. Molecular sizes of HA

Substance Concentration of HA,% Size of HA according to base pairs of DNA

HA solution
0.10 1752; 1850
0.20 1752; 1850

10.00 1752; 1850
Oxyal 0.20 1745; 1841

Biotrue 0.24 1747

By results, HA in 0.1%, 0.2%, 10% solutions has 
the size which is equivalent to 1752–1850 base pairs 
of DNA. HA in “Oxyal” medicament was consisted of 

two fractions equivalent to 1745 and 1841 base pairs 
of DNA. HA in “Biotrue” medicament was consisted 
of two fractions equivalent to 1747 base pairs of DNA.
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Discussion. As follows, possibility to separate 
and identificate the specific size of HA molecules 
in polyacrylamide gel by electrophoretic method 

was shown. This method requires less time and 
resources and can be used in the industry and 
medicine.
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