
Advances in Environmental Biology, 11(2) February 2017, Pages: 12-16 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Copyright © 2017 by authors and Copyright, American-Eurasian Network for Scientific Information (AENSI Publication). 

Effect of Hyaluronidase enzyme which produced by 
Staphylococcus aureus on killing Klebsiella 

pneumoniae in serum   

 
1Khawlah Jebur Khalaf and 2Luma Saleem Hachim 
 
1,2Department of Biology, College of Science, AL-Mustansiryia University, Baghdad /Iraq. 

 
Address For Correspondence:  
Khawlah Jebur Khalaf, Department of Biology, College of Science, AL-Mustansiryia University, Baghdad /Iraq. 

 
 

This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

 
 

Received 18 December 2016; Accepted 12 February 2017; Available online 26 February 2017 

 

 
ABSTRACT 
Background: Hyaluronidase is part of extracellular bacterial structure that degrade hyaluronic acid, hyaluronidases event by β elimination 
of the β-1,4 glycosidic bond  in hyaluronic acid . Hyaluronidase regarded as one of bacterial virulence factor Hyaluronidase can aid in 

organisms penetration into tissues rich in hyaluronic acid such as cartilage, synovial fluid and skin so are important drug diffusion agents. 

Objective : Hyaluronidase enzyme partial purified was obtained from Staphylococcus aureus which isolated from wound source, and 

examined Effect on killing Bacteria in serum by used Klebsiella pneumoniae . Results: illustrate that the hyaluronidase enzyme with two 

concentration  (20,  40  mg/ml)  give  a  higher  percentage  for  killing  Klebsiella  pneumoniae   in  serum  (83.6 %, 92.04 %)  respectively. 
 Conclusion : Hyaluronidase enzyme decrease on Bacterial survival in serum. 
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INTRODUCTION 

 

Staphylococcus aureus is a gram-positive, non-motile, not producing spores ubiquitous bacteria that 

responsible for human and animal infections [1]. These groups of microorganisms colonize skin, hair, nose and 

throat of people and animals [2]. They have various virulence factors subscribe to the ability of S. aureus to 

cause infection enzymes, cell-surface proteins, toxins, factors that assistance the S. aureus to avoid the innate 

immune defense [3] and antibiotic resistance mediate existence of the S. aureus and tissue infestation at the site 

of infection Moreover, certain toxins cause specific disease entities [4] Staphylococcus aureus produce enzymes 

capable of degrading hyaluronate. Hyaluronidase is part of extracellular bacterial structure that degrade 

hyaluronic acid , hyaluronidases event by β elimination of the β-1,4 glycosidic bond  in hyaluronic acid[5]. The 

degradation of hyaluronic acid (hyaluronan, HA) by bacterial hyaluronidases. Klebsiella pneumoniae is a 

pathogenic bacteria, Gram negative and capsulated [6]. Bacterial capsules are surface include different 

installation that are able of animating the steward defenses and prompting steward immune responses. Whereas 

the capsule is extracellular polysaccharides [7], it's the components of capsule is the  hyaluronic acid and  

colanic acid [8]. Blood is structures of two parts: liquid transporter appellation plasma and a cellular component 

include of white blood cells, red blood cells and platelets [9].The bactericidal impact of normal human serum 

functional significant role in steward defense versus bacterial infection. The complement system is a pivotal 

created of the immune system in keeping the steward from infection via many pathogenic agents [10]. Purpose 

of the present study was to determine the role of hyaluronidase in killing  klebsiella pneumoniae in serum. 
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MATERIALS AND METHODS 

 

Isolation of bacteria:  

 Bacteria isolated as pure colonies on Mannitol salt agar, Blood agar and, MacConkey agar, Eosin 

methylene blue agar then  bacterial isolates were inspected microscopically via using Grams stain technique and 

symmetry tests including cultural, physiological and morphological characteristics of all bacterial isolates were 

performed [11]. 

 

Detection of Hyaluronidase:  

Plate method: 

Brain heart serum albumin (BHSA) agar inoculation with staphylococcus aureus108×1. The plate was then 

incubated at 37° C for 24 hrs. After incubation, the plat was submerged for (2 N) acetic acid for (10) minutes. 

Diameters of the hydrolyzed or clear zone (production of hyaluronidase) by the isolates were measured in mm 

[12]. 

 

Enzyme Purification [13]: 

staphylococcus aureus Grow thin tryptic soy  broth overnight in 37° C, then It was centrifuged on(8,000 X 

g)for used cool centrifuge for(30)minutes. Take the supernatant containing extracellular hyaluronidase. 

concentration the hyaluronidase by ethanol precipitation. The supernatant was cooled with dry ice and Mixing 

with  ethanol (95%) to get the final concentration 33% ethanol, then centrifuged on (8,000 X g),used cooling 

centrifuge for (30)minutes. After take the precipitate which contained most of the enzyme activity was 

suspended in 10 ml of sodium phosphate buffer (pH 6.0) for 0.05 M NaCl. The suspension was dialyzed against 

the phosphate buffer. 

 

Assay of Enzyme: 

Detected activity of partial purified enzyme by plate method assay [12] with well diffusion agar [14] and 

determination of hyaluronidase. By zone hydrolyzed. 

 

Effect of Hyaluronidase enzyme on killing klebsiella pneumoniae in serum. [15]: 

Single colony of Klebsiella Pneumoniae grown on nutrient agar for (18-24) hrs. was transferred to tubes 

contain on 5 ml of the nutrient broth by sterilized loops, shaking the tubes then compared turbidity with 

McFarland Standard tube 0.5 which is equivalent to 1.5 ×108 cell/ml. the same method was repeated for three 

times one tube without enzyme and serum, one tube  without enzyme and the two  other  tubes with presence of 

enzyme. Groups that contained enzyme the first one was labeled by adding 40 mg /ml concentration of enzyme 

and the second one with 20 mg /ml concentration. The two groups of tubes were incubated aerobically for 24 hr. 

at 37°C.  

Tubes after incubation centrifuged on (6,000 X g) for (10) minutes. The precipitate containing cells were 

taken and neglect the supernatant, washing the cells with a phosphate buffered saline (PBS) and again 

centrifuged on (6,000 X g) until (10) minutes taken the precipitate containing cells. Solved the cells with 

phosphate buffered saline (PBS) so have the number of cells  810 × 1.5 cell/ml and do a serial dilution. After that 

taken 250 µl from cells solution without enzyme mixed with 750 µl from serum as the control. Also mixed cells 

solution contains different concentration of enzyme (40mg/ml, 20mg/ml) with serum. Then incubated for (30) 

minutes at 37°C. After that take 0.1 ml from the broth contain cells solution and serum, the separately by 

spreader on nutrient agar and It incubated aerobically until (24) hr. in 37°C. Next day, the colonies were counted 

and the inhibition activity of was evaluated and calculated percent reduction of bacteria using the following 

equation described as [16]. 

Rate % = (A-B/A)*100 Which  

A =No. of colony in control (K. pneumoniae and serum).  B=No. of colony in treatment (hyaluronidase with 

K . pneumoniae  and serum). 

 R= percentage of  reduction of K .pneumoniae  colony. 

 

RESULT AND DISCUSSION 

 

Extraction of Hyaluronidase Enzyme:  

After we do sequential action steps, we got a partial enzyme purity,take  the bacteria growth of overnight   

broth culture with hyaluronic acid to produce the Hyaluronidase  the enzyme degradation of hyaluronic acid 

(HA, hyaluronan), used centrifuge, Take the supernatant containing extracellular hyaluronidase. Mixing the 

ethanol with supernatant to get the final concentration 33% ethanol, the purpose of used Ethanol precipitation 

was an effective concentration and purification step.  
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Hyaluronidase activity was recovered by elution with 0.2 M NaCl buffer. After that put the extraction in 

Dialysis bag, Dialysis bag is the secession of smaller molecules of larger molecules in solution by eclectic 

diffusion during semi permeable membrane. Thus, a dialysis membrane with a 14KDa molecular-weight cutoff 

(MWCO) because it is closest to the desired molecular weight of hyaluronidase [17]. The Put suspension in 

glass dish and then incubated at 37°C for purpose drying the hyaluronidase. After that prepared the stock of 

Hyaluronidase concentration (100 mg/ml) by dissolving 1 g. of powdered Hyaluronidase to 10 ml D.W.  

Then detected activity of partial purified enzyme by plate method assay [12] with well diffusion agar [14] 

and determination of hyaluronidase. We found it was very active with zone hydrolyzed (16mm) fig (1). 

 

 
Fig. 1: Assay of partial purified hyaluronidase enzyme produced by S.  aureus 

 

Effect of Hyaluronidase Enzyme on killing Klebsiella pneumoniae in serum: 

Effect of Hyaluronidase enzyme on killing Bacteria in serum which examined by used Klebsiella 

pneumoniae. Results illustrate that the hyaluronidase enzyme with two concentration (20, 40 mg/ml) when 

mixed with serum give a higher percentage for killing bacteria (Klebsiella pneumoniae ) in serum (83.6%,92.04 

%) respectively when compared with control (K .pneumonia with serum only).(Fig 2). 

The results were comparable to the results of [18] and found that the bactericidal impact of normal human 

serum function a significant role in steward defense versus bacterial infection. The serum contain the 

complement system, the complement system is a pivotal created of the immune system in keeping the steward 

from infection via many pathogenic agents [10]. It's now clear that stimulate of complement via bacteria can 

happen via the classical or alternative pathway; the former usually requires for complement is stimulate 

confession of the membrane attack complex (MAC) which formation of terminal or late acting complement 

proteins (C5b-9) complexes [19]. 

 

 
Fig. 2: Effected Hyaluronidase enzyme on killing Klebsiella pneumoniae in serum 

A: Bacteria without serum C: Bacteria with enzyme (20mg/ml) and serum. 

B: Bacteria with serum (control). D: Bacteria with enzyme (40mg/ml) and serum. 
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Gram-positive bacteria have heavy cell walls which prevents C5b-9 complexes to transfuse them and harm 

their cytoplasmic membranes. the crossing of “molecules” of differ molecular weights via C5b-9 pores as a 

consequence of inner membrane harm participate to the killing of Gram-negative bacteria via promote osmotic 

power and or reaction with cytoplasmic proteins[20]. 

The capsule may action in concert with other cell-surface compositions, as O antigens, to allow impedance 

to complement mediated death of ten times, it is a specific combination of cell-surface compositions that are 

administrator for giving a rise degree of impedance to complement mediated death [21]. Via providing a 

permeability bar to complement complex, the capsule might visor underlying cell-surface compositions which 

would otherwise be strong stimulate of the alternative pathway [22] and the degradation of hyaluronic acid 

(hyaluronan, HA) by hyaluronidase .the capsular polysaccharide, which is composed of hyaluronic acid [23]. 

 

Conclusion: 

In the present study, we can conclude that, Hyaluronidase enzyme decrease on Bacterial survival in serum. 

Through the degradation of hyaluronic acid in capsule by hyaluronidase, leading to increases the effectiveness 

of the complement in serum .its use to treatment of  the  pathogenic bacteria causing bacteremia . 
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