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Hyaluronidase

CAS # : 37326-33-3

E.C. 3.2.1.3.5

Description: Hyaluronidase catalyzes the random hydrolysis of 1,4-linkages between 2-acetamido- 2-deoxy- b-D-glucose and D-
glucose residues in hyaluronate.

Source: Bovine testes

Solubility: Readily soluble in sodium phosphate (5 mg/ml), 0.45% sodium chloride, NaOH, 0.01% bsa pH 6.9 to give a clear, pale
brown solution. Soluble in distilled water or dilute buffer.

Molecular weight: Borders and Raftery (1968) reported a molecular weight of 61,000. Khorlin, et. al. (1973) report four subunits of
14,000 each and a total molecular weight of 55,000.

Optimum pH: 4.5 - 6 (DeSalequi et al. 1967).

Composition: The enzyme is a glycoprotein containing 5% mannose and 2.17% glucosamine. The amino acid composition has
been determined (Borders and Raftery 1968).

Extinction coefficient: = approximately 8.

Inhibitors: Fe2+ and Fe3+ are inhibitory as are Mn2+ and Cu2+ (Warren et al. 1962).

Specificity: Testicular hyaluronidase hydrolyzes the endo-N-acetylhexosaminic bonds of hyaluronic acid and chondroitin sulfuric
acids A and C (but not B), primarily to tetrasaccharide residues (Ludowieg et al. 1961). Monosaccharides are not liberated
(Rappaport et al. 1951).

Stabilizers: Yang and Srivastav (1975) report that sodium chloride acts as a stabilizer.

Assay

Method: Based on that of Tolksdorf et al. (1949) and Kass and Seastone (1944). Hyaluronic acid is measured by its ability to form
turbidity with an acid albumin solution. Turbidity is a function of hyaluronic acid concentration and can hence be related to enzyme
activity. One unit is the amount of enzyme that will cause the same turbidity reduction as 1.0 unit of International Standard preparation.

Reagents

0.1 M Sodium phosphate buffer, pH 5.3 with 0.15 M sodium chloride (HSE buffer) 
0.5 M Sodium acetate buffer, pH 4.2 
Albumin reagent: Prepare by dissolving 2.5 grams of bovine serum albumin, Fraction V in 250 ml of 0.5 M sodium acetate
buffer, pH 4.2. Adjust pH to 3.0 with 2 N HCl and heat at 93oC for 30 minutes. Cool and adjust final volume to 1000 ml with 0.5
ml sodium acetate buffer, pH 4.2. 
USP/NF/International Standard: Prepare stock solutions of 1.0 and 0.5 mg/ml. 
Hyaluronic acid (HA): Dissolve 10 mg hyaluronic acid in 25 ml 0.1 M sodium phosphate buffer: pH 5.3 with 0.15 M sodium
chloride. Note: This solution can be prepared by allowing the hyaluronic acid to dissolve overnight. Heating in a boiling water
bath for 10 - 15 minutes is the preferred method if the material is not immediately soluble.

Enzyme

Prepare stock solution of enzyme at one mg/ml in 0.1 M sodium phosphate buffer pH 5.3 with 0.15 M sodium chloride. Immediately
prior to use dilute further in the same buffer. For crude grade material concentrations of 0.01 - 0.05 mg/ml are recommended. For
purified grade concentration of 0.001 - 0.01 mg/ml are recommended.

Procedure: 

I. Standard Curve

Into a series of numbered tubes, pipette as follows:

Tube #1 ml HA mg HA ml HSE buffer
1 0.00 0.00 1.00
2 0.10 0.04 0.90
3 0.20 0.08 0.80



4 0.25 0.10 0.75
5 0.30 0.12 0.70
6 0.40 0.16 0.60
7 0.50 0.20 0.50
8 0.60 0.24 0.40
9 0.70 0.28 0.30
10 0.80 0.32 0.20

Place all tubes in a boiling water bath for 5 minutes. Cool to room temperature. Add 9.0 ml of albumin reagent and allow to stand for
10 minutes. Read absorbance at 540 nm. Plot absorbance at 540 nm versus mg HA to form standard curve.

Hyaluronic acid should be soluble under the defined conditions and should produce a standard curve with a slope of 1.5 or greater.

II. Test Procedure

Pipette 0.5 ml of a 0.4 mg/ml hyaluronic acid solution into a series of test tubes. Incubate at 37oC for 4 - 5 minutes to achieve
temperature equilibrium. Incubate one blank tube with one ml of 0.1 M sodium phosphate buffer, pH 5.3 with 0.15 M sodium chloride.
At timed intervals add 0.5 ml of appropriately diluted enzyme or NF standard to respective tubes. Incubate each tube exactly 10
minutes and cool in an ice bath to room temperature. Add 9.0 ml of albumin reagent to each tube and incubate at room temperature
for 10 minutes. Read A540 of each tube versus the blank.

Calculation

Determine the amount of hyaluronic acid remaining after digestion from the standard curve. Calculate the amount of hyaluronic acid
digested as follows:

mg HA digested = 0.2 mg - mg HA remaining

Calculate turbidity reducing units/mg of enzyme or standard as follows:

TRU/mg = (mg HA digested X 3.0) / (mg enzyme in reaction)

Calculate USP/NF units/mg enzyme as follows:

(USP/NF/International units/mg of standard) = (USP/NF/International units/mg of sample)
(TRU /mg of standard) (TRU/mg of sample)

Availability:

Catalog Number Description Size
100740 Hyaluronidase, from bovine testes, activity

approximately 300 USP units/mg solid
100 mg
500 mg
1 g

151276 Hyaluronidase, from bovine testes, activity
approximately 2500 units/mg solid

3 KU
15 KU
30 KU

151277 Hyaluronidase, from bovine testes, activity
approximately 2000 units/mg solid

100 mg
250 mg
500 mg

References:

1. Abramson, C.: "Staphylococcal Hyaluronate Lyase: Multiple Electrophoretic and Chromatographic Forms," Arch. Biochem.
Biophys., v. 121, 103 (1967).

2. Alburn, H., and Whiteley, R.: Chem. Abstr., v. 50, 133F9 (1956).
3. Aronson, N., and Davidson, E.: "Lysosomal Hyaluronidase from Rat Liver. II. Properties," J. Biol. Chem., v. 242, 441 (1967).
4. Bollett, A., Bonner, W., and Nance, J.: "The Presence of Hyaluronidase in Various Mammalian Tissues," J. Biol. Chem., v. 238,

3522 (1963).
5. Borders, C., and Raftery, M.: "Purification and Partial Characterization of Testicular Hyaluronidase," J. Biol. Chem., v. 243,

3756 (1968).
6. Bowness, J.: "Hyaluronidase Assay Using a Chondroitin-Sulphate Substrate," Biochim. Biophys. Acta, v. 101, 26 (1965).
7. Brunish, R., and Mozershy, S.: "The Characterization of Hyaluronidase Isolated from Escherichia freundii," J. Biol. Chem., v.

231, 291 (1958).
8. DeSalequi, M., Plonska, H., and Pigman, W.: "A Comparison of Serum and Testicular Hyaluronidase," Arch. Biochem.

Biophys., v. 121, 548 (1967).
9. Duran-Reynals, F.: Conference Chairman: "The Ground Substance of the Mesenchyme and Hyaluronidase," Annals NY Acad.



Sci., v. 52, 943 (1950).
10. Endo, M.: "Hyaluronidase Assay Using Fluorogenic Hyaluronate as a Substrate," Anal. Biochem., v. 191, 21 (1990).
11. Fiszer-Szafarz, B.: "Demonstration of a New Hyaluronidase Inhibitor in Serum of Cancer Patients," Proc. Soc. Exp. Biol. Med.,

v. 129, 300 (1968).
12. Gacesa, P., Savitsky, M., Dodgson, K., and Olavesen, A.: "Modification of Functional Arginine Residues in Purified Bovine

Testicular Hyaluronidase with Butane-2,3-dione," Biochim. Biophys. Acta, v. 661, 205 (1981).
13. Gupta, G., and Goldberg, E.: "Isolation, Properties, Immunological Specificity and Localization of Mouse Testicular

Hyaluronidase," Biochim. Biophys. Acta, v. 657, 364 (1981).
14. Hamai, A., Morikawa, K., Horie, K., Tokuyasu, K.: "Purification and Characterization of Hyaluronidase from Streptococcus

dysgalactiae," Agr. Biol. Chem., Tokyo, v. 53, 2163 (1989).
15. Harrison, R.: "Preliminary Characterization of the Multiple Forms of Ram Sperm Hyaluronidase," Biochem. J., v. 252, 875

(1988).
16. Harrison, R., and Gaunt, S.: "Multiple Forms of Ram and Bull Sperm Hyaluronidase Revealed by Using Monoclonal Antibodies,"

J. Reprod. Fertil., v. 82, 777 (1988).
17. Herd, J., Tschida, J., and Motycka, L.: "The Detection of Hyaluronidase on Electrophoresis Membranes," Anal. Biochem., v. 61,

133 (1974).
18. Herp, A., DeFilippi, J., and Fabianek, J.: "The Effect of Serum Hyaluronidase on Acidic Polysaccharides and Its Activity in

Cancer," Biochim. Biophys. Acta, v. 158, 150 (1968).
19. Hoffman, P., Meyer, K., and Linker, A.: "Transglycosylation During the Mixed Digestion of Hyaluronic Acid and Chondroitin

Sulfate by Testicular Hyaluronidase," J. Biol. Chem., v. 219, 653 (1956).
20. Ibrahim, A., and Streitfeld, M.: "The Microassay of Hyaluronic Acid Concentration and Hyaluronidase Activity by Capillary

Turbidity (CT) and Capillary Turbidity Reduction (CTR) Tests," Anal. Biochem., v. 56, 428 (1973).
21. Kass, E., and Seastone, C.: "The Role of the Mucoid Polysaccharide (Hyaluronic Acid) in the Virulence of Group A Hemolytic

Streptococci," J. Exp. Med., v. 79, 319 (1944).
22. Khorlin, A., Vikha, I., and Milishnikov, A.: "Subunit Structure of Testicular Hyaluronidase," FEBS Lett., v. 31, 107 (1973).
23. Kind, L., and Roffler, S.: "Allergic Reactions to Hyaluronidase," Proc. Soc. Exp. Biol. Med., v. 106, 734 (1961).
24. Knudson, W., Gundlach, M., Schmid, T., and Conrad, H.: "Selective Hydrolysis of Chondroitin Sulfates by Hyaluronidase,"

Biochem., v. 23, 368 (1984).
25. Laurent, T., Barany, E., Carlsson, B., and Tidare, E.: "Determination for Identifying Acid Mucins in Tissue Sections," Anal.

Biochem., v. 31, 133 (1969).
26. Leppi, T., and Stoward, P.: "On the Use of Testicular Hyaluronidase for Identifying Acid Mucins in Tissue Sections," J.

Histochem. Cytochem., v. 12, 406 (1965).
27. Long, C: in Biochemists Handbook, E. & F.N. Spon Ltd. Pub., London, v. 242 (1961).
28. Ludowieg, J., Vennesland, B., and Dorfman, A.: "The Mechanism of Action of Hyaluronidase," J. Biol. Chem., v. 236, 333

(1961).
29. Meyer, K., Hoffman, P., and Linker, A.: in The Enzymes, Vol. IV, 2nd Ed., (Boyer, P., Lardy, H., and Myrback, K., eds.),

Academic Press, NY, 447 (1960).
30. Mogilevskii, M.: "Isolation and Purification of Streptococcal Hyaluronidase," Fed. Proc., v. 23, T559 (1964).
31. Mozersky, S., Straatsma, B., Steffy, J., and McFarlin, A.: "Purification of Hyaluronidase from Bovine Testes," Arch. Opthal., v.

66, 112 (1961).
32. Nakamura, N., Iwabori, N., and Koizumi, T.: "Serum Hyaluronidase Activity in Chronic Liver Damage," Clin. Chim. Acta, v. 27,

47 (1970).
33. Nakamura, T., Majima, M., Kubo, K., Takagaki, K., Tamura, S.: and Endo, M., "Hyaluronidase Assay Using Fluorogenic

Hyaluronate as a Substrate," Anal. Biochem., v. 191, 21 (1990).
34. Ramanaiah, M., Parthasarathy, P., and Venkaiah, B.: "Isolation and Characterization of Hyaluronidase from Scorpion

(Heterometrus fulvipes) Venom," Biochem. Intl., v. 20, 301 (1990).
35. Rappaport, M., Meyer, K., and Linker, A.: "Analysis of the Products Formed on Hydrolysis of Hyaluronic Acid by Testicular

Hyaluronidase," J. Am. Chem. Soc., v. 73, 2416 (1951).
36. Rhodes, C., Olavesen, A., and Dodgson, K.: "Hydrolysis of Indoxyl Acetate by Bovine Testicular Hyaluronidase Preparations,"

Biochem. J., v. 118, 18P (1970).
37. Rosoiu, N. Serban, M., Tanasecu, M., Popescu, M., and Crismaru, M.: "Comparative Biochemical Studies Between the Purified

Hyaluronidase from Engraulis-Encrassicolus-Ponticus Viscera and the Bovine Testis Hyaluronidase," Revue Roumaine de
Biochimie, v. 26, 145 (1989).

38. Rossi, G., Caccavale, E., and Porrazzi, L.: "Salicylate and Increased Vascular Permeability Due to Hyaluronidase," Nature, v.
200, 685 (1963).

39. Sandson, J., and Hamerman, D.: "Binding of an a-Globulin to Hyaluronate Protein in Pathological Synovial Fluids," Science, v.
146, 70 (1964).

40. Scaife, J.: "The Stability of Hyaluronidase Activity in Irradiated Spermatozoa," Can. J. Biochem., v. 42, 555 (1964).
41. Schaufuss, P., Sting, R., Schaeg, W., and Blobel, H.: "Isolation and Characterization of Hyaluronidase from Streptococcus

uberis," Zentralblatt Bakteriol., v. 271, 46 (1989).
42. Silbert, J., Nagai, Y., and Gross, J.: "Hyaluronidase from Tadpole Tissue," J. Biol. Chem., v. 240, 1509 (1965).
43. Söder, P., Nord, E., Lundblad, G., and Kjellman, O.: "Investigation on Lysozyme, Protease, and Hyaluronidase Activity in

Extracts from Human Leukocytes," Acta Chem. Scand., v. 24, 129 (1970).
44. Soru, E., and Ionescu-Stoian, F.: "Chemical Study of Hyaluronidase," Arch. Roum. Path. Exp. Microbiol., v. 22, 783 (1963).
45. Soru, E., and Ionescu-Stoian, F.: "The Purification of Testicular Hyaluronidase by Chromatography on a Mixed Column," J.

Chromatogr., v. 17, 538 (1965).
46. Tolksdorf, S., McCready, M., McCullagh, D., and Schwenk, E.: "The Turbidimetric Assay of Hyaluronidase," J. Lab. Clin. Med.,



v. 34, 74 (1949).
47. Warren, G., Seifter, J., and Glassman, J.: "Inhibition of Hyaluronidase by Urinary Kallikrein," Nature, v. 194, 770 (1962).
48. Yang, C., and Srivastav, P.: "Purification and Properties of Hyaluronidase from Bull Sperm," J. Biol. Chem., v. 250, 79 (1975).
49. Zaneveld, L., Polakoski, K., and Schumacher, G.: "Properties of Acrosomal Hyaluronidase from Bull Spermatozoa. Evidence for

Its Similarity to Testicular Hyaluronidase," J. Biol. Chem., v. 248, 564 (1973).
50. Humphrey,I., Bull World Health Org., v. 16, 291 (1957)


