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In a previous paper1 the authors reported a method for obtaining a highly 
purified testicular hyaluronidase whereby in the last step of the purification procedure 
chromatography on diethylaminoethyl (DEAE)-Sephades A-50 (meclium) was used. 
.4s the method described involved quite a number of preliminary stages, we tried to 
avoid some of them by introducing a chromatographic procedure which could realize 
the desalting and the purification steps under simpler conditions and with greater 
eBicacy. This was achieved by utilising a single column containing two layers, one 
consisting of the desalting gel and the other of the ion exchanger. 

MATERIALS AND METHODS 

The extract of the crude preparation of the hyaluronidase from th& testicular ma- 
terial, the method of determination of the enzymic activity, and the preparation of the 
hyaluronic acid used as substrate were described in detail in our previous pliblicationl.. 

A 400 x 42 mm plastic column with a sintered filter was carefully packed up 
to a height of 150 mm with a DEAE-Sephades A-50 (medium) suspension in phos- 
phate buffer (pH G.o, 0.02 M, ,u = o.oS)l. After the completion of the packing, in a 
vertical position, of the DEAE-Sephades on to its upper, perfectly horizontal layer, 
a suspension of Sephades G-75 (or G-100) in the same buffer is introduced, taking 
care not to disturb the surface. This gel layer is left to settle up to a height of 250 mm. 
The mixed column therefore consists of two layers, one above the other, with a totall 
height of 400 mm, permitting a continuous flow during chromatography on two 
different gel suspensions. The upper layer (Sephades G-75 or G-100) achieves the 
desalting stage by gel filtration”, while the bottom layer carries out the purification 
by ion exchange (DEAE-Sephades A-50*)1. 

RESULTS 

The entire process of purification inclucles the following stages: 
(a) Acetone-dried testicular material is passed through a meat grinder and 

extracted for 4 h at 4” with 0.1 N acetic acid-2 AT hydrochloric acid (190: IO) while 
stirring continuously. 

* Supplied by Pharmacia, Uppsala, Swccle~~. 
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(b) The acid estract (protein: 10.6~ mg/ml ; activity: Z.L+O turbidity reducing 
units (TRU) per mg protein) is centrifuged at 4” and the supernatant containing 
the crude enzyme is 30 o/o saturated with ammonium sulphate and the precipitate 
discarded after centrifugation. 

(c) The ammonium sulphate concentration in the supernatant is raised to 
60 “/ saturation and the mixture kept for 20 h at 4”. 

(d) The precipitate obtained by 60 o/o saturation is collected by centrifugation 
and, after solubilization in the same phosphate buffer as is used for the equilibration 
of the gels (pH 6.0, 0.02 M, ,u = o.oS), is submitted to the nest step of purification. 

(e) Chromatography on the mised column (effected at 4”). The enzymically 
active protein solution (40 ml containing 13 mg protein/ml, with an activity of 57 
TRU/mg protein and 7.6 g ammonium sulphate) was placed on the top of the column 
and introduced into it at intervals corresponding to a flow rate of 0.25 ml/min.. 
Fractions of 5 ml were collected. The first 21-0 ml were free of protein and ammonium 
sulphate (tested by the Kessler reagent and also by barium chloride). The nest IOO ml. 
of effluent, collected at the same rate (0.25 ml/mill), in 5 ml fractions, contained the 
enzymically active protein corresponding to o.qG mg protein/ml and an activity of 
12.751 TRU/mg protein, representing therefore a high degree of purity. The next 
130 ml of ei%uent contained the largest amount of protein, but with very little enzyme 
activity (37 TRU/mg protein), the bulk of enzyme activity being confined to frac- 

Testicular fragments (dehydrated with acetone) 

I. Acid cstrsction (by stirring for 4 h with 
0.1 IV acetic acid + :! N HCl (190: IO) 

2. Centrifugation 

4 
Sediment 
(discarded) 

4 
Supernatant 

I. Treatment with ammonium sulphate to 
30 yO saturation 

2. Centrifugation 
‘-- 

+ 
Precipitate 
(discarded) 

+ 
Supernatant 

I. Treatment with ammonium sulphate to 
60 O/0 saturation 

a, Centrifugation 

4, 
Precipitate 

1 

dissolved in phosphate buffer 
(0.02 M, ~11 6.0, ,u = 0.08) 

I 

4 
Supernatant 
(discarded) 

Continuous chromatography on the misecl 
column Sephadcs G-75 (or G-100) 
DEAE-Sephades -4-50 (medium) (phosphate 
buffer 0.02 M, pI-1 6.0, ,LC = 0.0s) 

Effluent containing the enzymic active protein. 

Fig. I. Scheme of purification proccclure for testicular hyaluroniclase (all operations are carried 
out at 49. 

J. Cirromatog., 17 (1965) 538-541 



5-P E. SORU, I;. IONESCU-S’I’OIAN 

Fig. 2. Chromatography of testicular hpaluronidase on a Scphaclcs G-75-DEAE-Sephades A-50 
mised column, 5 ml fractions. collected (0.25 ml/min). Eluant: phosphate buffer (PI-I G.0, 0.02 M, 
,u. = 0.05). The hatched area corresponds to the fractions containing the active enzyme, the 
-*-a-* arca corresponds to the fractions containing the inactive protein, and the - - - area 
corresponds to the zone of the (NI-I,),SO, effluent. 

Fig. 3. Electrophoresis on Whatman No. I paper (0.06 M phosphate buffer, pM 6.0). (a) The crude 

preparation introduced into the column; (b) the cluates of the enzymically active fractions. 
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tions 1-20 (IOO ml). The presence of ammonium sulphate could not be detected, either 
in, the fractions containing the enzyme or in the fractions containing the inactive 
protein; it appears only in the subsequent fractions. The desalting process is thus 
efhcicnt ; the ammonium sulphate (7.6 g contained in the precipitate obtained at 
60 yO saturation) remains absorbed on the column until the enzymically active pro- 
teins and the bulk of the inactive proteins have been completely eluted (reaction for 
ammonium ion with the Nessler reagent, for sulphate ions with the barium reagent). 
It was noted that the penetration of the ammonium sulphate into the DEAE- 
Sephadex layer has a shortening effect on it, but does not disturb the purification 
process. The purification stages described are summed up in Fig. I. A representative 
esperiment of a chromatographic separation on the mixed column where the desalting 
and purification of the crude testicular hyalyronidase is carried out in one step is 
illustrated in Fig. 3. The enzymically active protein is electrophoretically homogeneous 
(Fig. 3). 

SUimIARY 

A chromatographic method which achieves the desalting and purification of a 
crude hyaluronidase preparation (prepared by 60 o/o ammonium sulphate saturation) 
in a single step by use of a mixed chromatographic column is described. The mixed 
column (400 x 42 mm) consists of a DEAE-Sephadex A-so (medium) layer (ISO mm 
in height), on top of which there is placed a Sephades G-75 (or G-zoo) layer (250 mm 
in height); both layers are equilibrated with a phosphate buffer (PI-I 6.0, 0.02 Af, 

P 0.08). During the elution of the hyaluronidase with the same buffer, the inactive 
przeins and the ammonium sulphate were retained on the column; therefore an 
efficient purification of the enzyme can be achieved. The method described gives a 
good yield and a highly purified product under simplified esperimental conditions. 

XEFEl”\ENCES 

I E. SORU AND F. lONESCU-STOIAN, BiocJtiwt. BiopJ!ys. .rlcln, 69 (1963) 538. 
2 l?. FLODIN, Dexhan Gels mtd IJtei.,v .4pplicalions ‘ttt Gel FiZ/r&ions, Phsrmacia, Uppsalz~, rgfxz. 

J. C?lro~22nEog., 17 (rgGfj1 535-54’ 


