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Hyaluronidase (HAase) is used in biotechnology
processes and therapy due to its therapeutic, pathophysio-
logical, physiological and biological importance. A lot of
the preparations of HAase produce from animal source
(bovine and ovine testicular sources) with limited sources
of microbial origin. The enzyme is used as a factor of
spread in several medical fields. There are ophthalmology,
orthopaedia, surgery, gynecology, dermatology, oncology
and other. The enzyme acts as an adjuvant, accelerate and
increase absorption and dispersion of injected drugs, e.g.
antibiotics, to promote resorption of excess fluids and im-
prove the effectiveness of local anaesthesia and to diminish
pain due to subcutaneous or intramuscular injection of flu-
ids [1], for hypodermoclysis and as an adjunct in subcuta-
neous urography for improving resorption of radiopaque
agents [2]. HAase was first found in the vitreous humor of
bovine eyes by Meyer and his coworkers in the year 1949
to describe enzymes that are able to break down primarily
hyaluronic acid (HAc). Bacterial HAase were reported to be
virulence factors that facilitate the spreading of bacteria in
host tissues by degradation of HAc. These bacterial HAase
reduce hyaluronic acid to the same disaccharide whereas a
tetrasaccharide is the end product results from testicular ac-
tivity (diffusing factor). The substrate of a HAase is
hyaluronic acid (hyaluronan), a nonsulfated glucosamino-
glycan that consists of repeating disaccharide units of D-
glucuronic acid and N-acetyl-D-glucosamine and which is a
major structural component of the interstitial matrix of con-
nective tissue. There is the group third, the bacterial
hyaluronidase or hyaluronate lyases (EC 4.2.99.1).

Bacterial hyaluronate lyases were reported to be
virulence factors that facilitate the spreading of bacteria in
host tissues by degradation of hyaluronan. Group A strepto-
cocci (GAS) appear to have of interest their production of
HAase. These streptococci produce an anti-phagocytic cap-
sule. HA is the component of capsule. It therefore seems
reasonable to hypothesize that the HAase production is go-
ing to deplete this protective capsule leaving the organisms
potentially susceptible to phagocytosis, as the capsule is
susceptible to degradation by the hyaluronidase. However,
continued production of HAase establishes a means for the
organism to degrade host connective tissues allowing for
bacterial spread. Perhaps other antiphagocytic factors such
as M-protein provide protection for S. pyogenes during
HAase production [3-5].

Typically, during an infection of any type, the
ground substance secreted by connective tissues provides a
mechanism of defense against infectious agents. The vis-
cous consistency of ground substance usually provides re-
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sistance to penetration of infectious agents and their extra-
cellular products; however, some bacteria have adapted
ways to weaken the restraints of connective tissues. Many
pathogenic bacteria able to establish infections at the
mucosal or skin surface produce the enzyme hyaluronidase.
Since hyaluronate is a major constituent of the ground
substance of most connective tissues, particularly the skin,
hyaluronidase may be an essential component in enabling
the spread of the pathogens from an initial site of infection.
The ultimate products of hyaluronidase degradation of
hyaluronate are disaccharides. These disaccharides can be
transported and metabolized intracellularly to supply
needed nutrients for a pathogen as it replicates and spreads.
The role of providing nutrients for the cell may be the main
function of hyaluronidases in Gram-negative organisms [3-
5]. HAase facilitates diffusion of antiviral drugs, dyes and
toxin. Production by S. pyogenes of both a HAc capsule
and HAase enzymatic activity capable of destroying the
capsule is an interesting, yet-unexplained, phenomenon [6].
Production of HAase by GAS has been suggested to aid the
organism in its spread through the connective tissue. HAase
has been designated as one of the spreading factors of
microbial origin.

Based upon the medical, physiological, biological
and commercial importance of hyases, authors have
screened and isolated a newly promising bacterial strain
with higher yield followed by its characterization employ-
ing detailed taxonomic studies [7-8].

The aim of this study is to investigate the influ-
ence at the choice of optimum conditions of the cultivation
S. pyogenes strains were give the HAase.

Materials and methods

In order to determine prevalence of hyaluronidase
activity, clinical strains from the Centr urgent of psychiatry
of asylum regional Kharkiv’s from 2008 to 2011 were col-
lected and tested. None of these strains was associated with
alcogohicum delirium, and they were derived from a di-
verse group of patients varying by age and place of resi-
dence. We tested the culture conditions of S. pyogenes
ATCC 2432 and 110 clinical isolates S. pyogenes. The
newly isolated strain was identified based on their micro-
and macromorphological, cultural, physiological and bio-
chemical parameters by the requirements in normative doc-
ument [9]. It preparated suspension of microorganisms with
definite concentration. The measured values are displayed
directly in McFarland units Densi-La-Meter (PLI-
VA-Lachema a.s., Chechia). The instrument can perform
measurement of turbidity at the range of 0.0 to 15.0 McFar-
land according to instruction of instrument and circular of
innovation in health service Ne 163-2006 “The standardiza-
tion of preparation the suspension of microorganisms”, city
Kyiv. The synchronization of culture carried by action low
temperature [10]. The test-strains preserved in semisolid
medium. The growing power of cells sustained by method
replanting on the stiff medium. The cultural characters were
studied by inoculating the organisms in different media viz.
Sabouraud's peptone agar, peptone broth (PB), blood agar
(BA) and other by microscopy. The mediums standard pre-
pared satisfy the requirements of maker. The mediums stan-
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dard in our research were BA, PB with 1 % glucose, PB
with 0,5 % hyaluronic acid, with 0,4 ml serum, with quater-
nary ammonium compound (QAC) (1-10 mg/ml), with
magnesium (1-10 mg/ml), with calcium gluconate (1-10
mg/ml). Incubation at 37° C for 18-20 h [11-12]. There is
teste by 30 isolates at every strain. HA was measured spec-
trophotometrically by turbidity reduction assay using HAc
sodium salt (Sigma Aldrich, USA) as a substrate. The enzy-
matic assay is based on McClean method in which the en-
zymatic reduction in turbidity, resulting when 1 ml of HAc
at 70 pg/ml was incubated with 1 ml of enzyme sample in
the presence of 0.05 M sodium phosphate buffer with 0.05
M NaCl (pH 7.0). After incubation of the mixture for 30
min., 2.5 ml of acidified protein solution (1% w/v) bovine
serum albumin fraction-V (BSA) in 0.5 M sodium acetate
buffer (pH 3.1), was added and incubated at 37° C for 10
min. and reduction in turbidity was read by measuring the
absorbance at 600 nm. One unit of enzyme activity was de-
fined as the amount of enzyme that causes a reduction in
turbidity, measured spectrophotometrically at 600 nm
(A600) in 30 min. at 37 C, at pH 7.0 under specified assay
conditions similar to that caused by one unit of an interna-
tional standard [13-14].

To one ml of substrate [containing 0.25 ml (0.04
%) hyaluronic acid, 0.5 ml distilled water and 0.25 ml of
acidified bovine serum albumin (BSA) fraction V (1% w/v)
in 0.5 M sodium acetate buffer (pH 3.1)] 0.5 ml of the su-
pernatant (diluted 1:2 in saline) of an 18-24 h broth culture
of isolated microorganisms was added, mixed and incubat-
ed at 37° C for 30 min. At the end of incubation time the
tubes were cooled in ice bath. To the above mixture 0.1 ml
of acetic acid (2 N) was added to precipitate the remaining
HA. Tubes containing sterile broth or broth from inactive
cultures became turbid while tube containing broth from
hyaluronidase producing organism remained clear on addi-
tion of the acid [15-17].

The test-control was the reaction with reference
strain with HA Staphylococcus aureus ATCC 25923, refer-
ence strain hyaluronidase inactivity Escherichia coli ATCC
25922 and left one test tube with broth and hyaluronic acid
non seeding.

We have got calculate by formula:

. Ac—Ae
HA=2"""Cxp,
Ac

HA - hyaluronidase activity put into arbitrary unit

where

(a.u.);

Ec — optical density of the test-control;

Ee — optical density of the test-strains;

n — dilution of the substrate [13, 18].

Statistical data manipulation analyzed according to
the rules of the statistics [19-21]. Credibillity in divergence
sized up by Student's test and calculated the mean M, stan-
dard error S, mean error m, reliability of test p. The datas
analyzed on grouped by predicable and variational parame-
ters. We have got the research result, wich treated data by
computer program Statistika-6, Microsoft Office Excel
2003.
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Experimental resoults: Of the 110 tested, 91 pro-
duced detectable levels of hyaluronidase activity (HA) (83
%) (fig. 1).

The higher HA detected from the strains from the
patients with pneumonia (HA - 1,0+0,001 a. u., the value
from 0,05+0,05 to 1,0+£0,1 a. u. have got 33 test-strains).
The higher HA have got from the strains with colony form-
ing unit from 10°, from the patients with the inflammatory
complications - pneumonia (fig. 2). At the first phase of re-
search we determineted that clinical strains S. pyogenes
have got higher HA at next parametres: pH 7,4+0,2, a
parcial specific volume of protein 1,0+0,1 %, temperature
of cultivation 24+0,2° C, interval of cultivation 48 hours.
(figure 3).

We studied an influence of component nutrient
medium on enzyme production. Assay of HA of GAS
shows the increase in enzyme activity of medium contain-
ing glucose, hyaluronic acid, serum and them combination
(tab. 1).

The effect of different salts on HA was studied. Fig-
ure 4 shows the effect of divalent cations Ca**, Mg*" and
quaternary ammonium compound (QAC) on HA. A marked
increase of enzymatic activity was observed with calcium
gluconate at the concentration 4-5 mg/ml. Magnesium
doesn’t the effect. A marked increase of enzymatic activity
was observed with QAC at the concentration 5 mg/ml.

Conclusion

Study of HA of GAS shows the increase in enzyme
activity in medium containing glucose, hyaluronic acid,
serum and their combination. For increase in activity we
recommended calcium gluconate and QAC at the concen-
tration 5 mg/ml.

The future studies will be at the optimization of
growth conditions of the isolate by selecting a suitable pro-
duction medium with its bioparametric studies including
nutritional and physical parameters, perform strain im-
provement studies and then subjected to purification and
characterization of the enzyme from the newly isolated
strain.
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I'manmypoHua3a ncmonbs3yercs B OMOTEXHOJIIOTHH U
MenuIHe. B 0CHOBHOM IpenapaTsl THalypOHHU a3kl
MOJIy4aroT U3 )KUBOTHOTO ChIPbS, OTPAaHUYEHHOE
KOJIMYCCTBO — MI/IKp06HOFO ITPOUCXOXKICHUA.
bakrepuanbHas ruanyponunasa - Gakrop BUPYJIEHTHOCTH,
KOTOPBI MMPOCOOCTBYET MPOHNKHOBEHUIO OAaKTEPHH B
COEIMHHUTENBHYIO TKaHb ITyTEM AErpajaluil THATypPOHOBOH
KHCIOTHL. B cTaTtbe npuBeAeHBl pe3ynbTaThl HCCIAEI0BAHUI
10 BBIOOPY ONTHMAIBHBIX YCIOBHI KYJIbTHBHPOBAHUS JUIS
MPOAYLIMPOBAHUS THATYPOHUAA3EI TECT-IITaMMaMHU S. pyo-
genes. bonee BbICOKMI ypOBEHb THATypOHUJA3HON
AKTUBHOCTHU ONPEACIICH UIA IITaMMOB, U30JIMPOBAHHBIX Y
0OJIbHBIX THEBMOHUEMH. OHpe}IeHCHBI OIITUMAJIbHBIC
3Ha4yeHus pH, TemMIiepaTypsl ¥ POIOIKUTEIEHOCTH
KyJIbTHBUPOBAHHSI MUKPOOPTaHU3MOB, UCCIIEI0BAHO
BIIMSIHAE KOMIIOHEHTOB ITUTATENBHBIX CPEJl Ha
npoxynupoBanue ¢pepmenTa. M3ydeHue ruanrypoHuIa3HO
AKTHBHOCTH OAKTEpHUI CTPENITOKOKKOB TPYIIBI A MOKa3aio
MOBBIIIEHHUE €€ NPH KyJIbTUBUPOBAHUU Ha CPeLe ¢
TJIIOKO30M, THaTypOHOBOM KHUCIOTON, CBIBOPOTKON U UX
KoMOuHatueit. J{Jsi MOBBIIEHHS POy IUPOBAHHS
THATYPOHHU/IA3bI MO)KHO PEKOMEH/I0BATh KaJIBIIHS
TJIIOKOHAT U YETBEPTUYHOE aMMOHHEBOE COETMHEHHE
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lNanypoHiga3a BHKOpUCTOBYEThCS B OloTexHOJIOTII Ta
MEUIIMHI. B3aragom,  mpemapaTH  TialypoHiga3u
OTPUMYIOTh 13 TBAPHHHOI CHPOBHUHH, OOMEKEHY KUTbKICTh —
MIKpOOHOTO TOXOKeHHs. bakrepianpHa TiamypoHinasza -
(hakTop BipYJIEHTHOCTI, SKHH CHOpUSAE TPOHUKHEHHIO
OakTepii CIONYYHOH TKAHWHOK MUIAXOM JIerpajarii
TiaJlypoHOBOI KHCIOTH. Y CTaTTi HaBEAEHO pEe3yJIbTaTH
JIOCTIKEHB 13 BUOOPY ONTUMANBHUX YMOB KYJbTHBYBAHHS
JUIs TIPOAYKYBaHHS TialypOoHiJa3u TecT-IiTaMaMH S. pyo-
genes. Bummii piBeHb Tria’dypoHiZa3HOi  aKTHBHOCTI
BU3HAYCHO Y MITaMiB, I30JIbOBAHUX BIA XBOPUX Ha
MHEBMOHiI0. Bm3HadeHO onTUManeHi TMOKa3HUKH pH,
TeMIepaTypu Ta TPHBAJIOCTI POCTY MIKpOOPTaHi3MiB,
JOCIIDKEHO BIUIUB KOMITOHCHTIB JKHBUJIBHHUX CEpPEIOBHIII
Ha TPOJYKyBaHHS (epMeHTy. BUBUEHHS TriadypoHiga3HOI
aKTHBHOCTI OakTepiil CTpPENTOKOKIB TIpymu A TMOKazaio
30inblIeHHs 11 TpH KyJIbTUBYBAaHHI Ha CEpelOBUINI 3
TIJIIOK03010, TiaJlypOHOBOIO KHCIIOTOIO, CHPOBATKOIO KPOBI
Ta ix KomOiHamieo. J[iast 30UTBIEHH NPOAYKYBaHHS
TiaypoHiJa3u MOKHA PEKOMEHIYBaTH KaJBIIIO TIIIOKOHAT i
YEeTBEPTUHHY aMOHI€BY CIIONYKY.

KuarouoBi caoBa: riamypoHimaza, S. pyogenes,
YMOBH KYJIbTUBYBaHHS.
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Hyaluronidase is used in biotechnology processes and
medicine. A lot of the preparations of hyaluronidase pro-
duce from animal source with limited sources of microbial
origin. Bacterial hyaluronidase were reported to be viru-
lence factors that facilitate the spreading of bacteria in host
tissues by degradation of hyaluronic acid. This article in-
cluded the results of studies by the choice of optimal condi-
tions of the cultivation for hyaluronidase production by test-
strains S. pyogenes. The higher HA detected from the
strains from the patients with pneumonia. Optimum values
of pH, temperature and cultivation term of microorganisms
determined, an influence of components of nutrient medi-
ums on enzyme production was studied. Study of HA of
GAS shows the increase in enzyme activity in medium con-
taining glucose, hyaluronic acid, serum and their combina-
tion. For increase in activity we recommended calcium glu-
conate and quaternary ammonium compound at the concen-
tration.

Key worlds: hyaluronidase, S. pyogenes, conditions culti-
vation.

Fig. 1 — Hyaluronidase activity of clinical strains collected from the Centr urgent of psychiatry of asylum regional

Kharkiv’s from 2008 to 2011
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Fig. 2 — Hyaluronidase activity of strains S. pyogenes isolated from patients with alcoholicum delirium complicated
and noncomplicated by pneumonia.
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Fig. 3 — The influence of incubation temperature and time on hyaluronidase activity of S. pyogenes
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Table 1 — The effect of some components in nutrient medium on the production of streptococcal hyaluronidase

Ne Medium Hyaluronidase activity (a.u.), (M+m)
1| Peptone broth 1,0+0,31
2 | Peptone broth + 1 % glucose 1,3240,23*
3 | Peptone broth + 0,5 % hyaluronic acid 1,594+0,42*
4| Peptone broth + 0,4 ml serum 1,71£0,14
5| Peptone broth + 1 % glucose + 0,5 % hyaluronic acid + 0,4 | 1,83+0,27*
ml serum
*p<0,05
200,
3
S
> 150
B :
] O Magnesium
@ 100-
)
=]
c
5 .
§ 50, H Calcium gluconate
0. @ Quaternary ammonium
09 1. 2 3 4 5 6 7 8 9 10 compound

Concentraition of chemical compound (mg/ml)

Fig. 4 — The influence of on chemical compound in nutrient medium on the production of streptococcal hyaluronidase



