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In recent years mar-) ~ proofs have been found regarding the participation of the hyaluronidaze-hyaluronic 
acid enzyme system in ~ .  permeability of tissues. 

Taking into a c c ~  The fact that the problem of tissue Permeability has a definite significance in under~ 
standing the etiology and pathogenesis of the disease process, we set ourselves the problem of determining the 
frequency and amount of e-~angc in the activity of this enzyme during rheumatism by means Of investigating the 
hyaluronidase in urine.. 

E X P E R I M E N T A L  M E T H O D  

Hyaluronidase was ~e~ermined in urine by de.laying the coagulation of mucin and lowering the viscosity 

of the protein-hyalurotxtc ~cid solution. 

The first reaction f~ based on the ability of the proteln-hyaluronic acid combination to coag'ulate after 
weak acetic acid is addS. In the presence of hyaluronidase, this ability disappears and no coagulum is formed. 

The hyaluronic ac~ was obtained from umbilical cords. 

In our investigatlcx:~ xhe standard sample was usually 0.3 ml. 

The experiment w~s set up in the fotlowing manner. Into 5 agglutination tubes was poured from 0.1 to 
0,5 ml of urine, r.hen 0.~ ~ of hyaluronic acid was added to each test tube. This solution was made up to 
I ml by double distilled ~,-ater. The tubes were shaken weU and put into a thermostat for 20 minutes at a tern~ 
perature of 37 ~ After Ly.~bation, they were cooled for 2-3 ~inutes, then 0.2 ml of 20o]o acetic acid solution 

was added to them and ~cy were again mixed; after 2 minutes the results were determined. 

Each experiment ~ accompanied by three controls: a test tube with a standard sample of hyaluronic 
acid. a test tube with 0.5 ml of urlnc and 0.2 mgoT hepatin or 0.2 ml of chloroform (Inhibitors of hyaluronidas~) 

and a test tube with 0.5 ~ of urine which had been boiled earlier. 

When h y M u r o n i d ~  is absent in the test tube, the mucin coagulates; absence of coagulation ca its des- 
truction when lightly ~ e n  indicates the presence of hyalutonidase. 

The reaction of I ~ e r i n g  the viscosity of the solution is based on the ability of the hyalurOnidase to lower 
the viscosity of the hya1~onic  acid as a result of its depolymerization. 

In order to es tabV# the lowering of the viscosity, we used a leucocyte mixer [4]. The outflow time for 
the buffered solution of ~:)'aluronic acid with urine deactivated by heparin and with boiled urine (con t td )  was 
determined. Then the Is required for the same solution combined with urine to flow out was studied. The 
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noticeable dccrease h~ the o,)tflow ti))w t)f the lest s:,mplc co)up.,rcd with the control Indicated th--al | lya lurould~e  
~as prvsc;~t. Thc d: ' tcrnlinati,  n wa~ cart icd ,~tl cvcry ,q |llill~tllt'S ~ '  20 II}illlnes al  37" .  tlsu:dty the a r i t h l l l e t i c  

a~,cragc of 3-4 dr was t a k e n  3~ the t~) l~oW lilllt2. 

V'hcn thc ~ct'cssar 3' c ~ d i t i o n s  are ~ c !  and ~n cx;,cl a('t'ot)~.~ ~cp! of tile tin)e, d)e methodology of th~ 
n~xtification is quite .~uhablc for Ihv deteru~ination r hyaluronidare act ivi ty .  

E X P E I t I M E N T A L  R E S U L T S  

l 'reli ,ninary invcsu lga~ i~  sho~cd tha~ boiled urine, as well as urine deact ivated by heparln (control),  
d~ ' s  not lose the abil i ty to dep~qymcdze hyalurouic acid in the ~r~z~ority of cases. This indicates that the d e ~ l y -  
mcrizal ion of nyaluronic acid by urine occurs not simply as a result of the enzyme,  hyalurcnfldase. 

Taking into account the acnml  signif icance of these observations, "we investigated the urine of heal thy 
people and d~r urine of patients with dmeumatism, as well as h y p e n ~ t c  disease, and those subjected to radia t ioa ;  
the same relatic~ship was established. 

In al l .  70 persons were invest igated.  The  data obtained are l~resented in the Tab le .  

Depcl)'merizil~g Capabil i ty of Urine, Detem~ined by Delaying Mucin Coagulation 

Depclymerizat ion 

Absent 

Present 

Tota l  

Number of 

Tests 

19 

51 

7O 

Control 
chloroform 

de  

present I 

19 

heparin 

~,91ymeriza~on 
~resent [ ~bsent 

- ] 19 
41 I0 

70 

] boiling 

pre eng ! ab n? 
"/ [ 12 

41 ] 10 

70 

standard sampIe ~[ 
hyaluronlc acid  

t present ]absem_~ 

70 

Account was kept of the iesults in the following manner. Lq ~ e  test tubes with urine and no h y a l m o n i d ~ .  
a co~,gulum was formed after the addi t ion of ace t ic  acid;  we comi~ered this a negative reaction.  Absence ~r 
coagulation in the presence of hyaluronidase was a positive react ion.  

As is obvious from the Table .  in 51 samples out of 70 the abDity of urine to d e p o l y m e d z e  hyaluronie ac~l  
was found, but since this abi l i ty  was preserved in 41 cases out of 51 when the urine was boiled,  we cannot e x -  
plain the depolymerlzat ion of hyaluronie acid by urine by the p r ~ e n c e  of hyalur0nidaze In it,  since the e n z y ~  
hyaluronidase is thermolabi le  and is des~oyed by boLling. But in ~ o s e  10 cases in which the urine lost the a~Aity 
:o  depolymerize  hyaluronic acid (in a l l  the test tubes a typical  coagulum of mucin was obtained),  the depo ly -  
merizat ion of hyaluronic acid by natural  urine oecured at the expeme of the hyaluxonidase. In these cases 
hepartn also inact ivated the urine 's  ab i l i ty  of depolymerize ,  and since it is a specific inhibitor of h y a l u r o n i d ~ .  
the fact that depolymerizar ion occurred due to hyaluronidase was c~ce more confirmed in these tests of urine.  

The fact.~hat out of 19 patients whose urine did not contain depolymeriz ing mater ia ls  before boiling,  f~ 
7 cases the -f ine after boil ing acquired the abi! i ty  to depolymerize  hyaluronic aid. is brought out. 

The irnpcession is formed that boil ing implements  the l iberat ion of some mater ia ls  which have a mucol~fie  
action. 

Confirming our assumption that the urine's abi l i ty  to depolymerize  hyaluronidase is increased as a result  
of boiling.are the data that were obtai, ned ~aSen investigating the hyaluronidase ac t iv i ty  of the urine by means 
of the decreased viscosity of the protein - h y a l u t o n i c  acid compound (average data from 15 determinations).  

The t ime required for the buffered solution of hyaluronie acid  with boiled urine to flow out was 5.4 sec~nds, 
urine with heparin was ' / a n d  unboiled urine prior to incubation was "7.1 (the standard sample  of hyaluronic a ~  
took "/seconds). 

In subsequent measurements in ~he course of the experiment  some decrease in the viscosity of the h y a i ~ o n l c  

acid was observed. 
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Thus, ol,r dala indicate lh:tt urine cal~ have fl~c proper ty  nf hyalur~4ddase L~ a few cases. Basically, hyal- 

urollic acid is dcp~,lymcrizcd b)" ~Iri.lc din. tr~ Iml~Iritit's In il. 

In thc litcranlre there arc i'.~dicati~Is []. 2. 3, 4 and othcrsl that a numbc~_ ~iI" slmhstances- asc~,rbic acid. 

glutathione, cystcinc, hydr~:.~c~ pc.f,~:,~..Jc, azoprotclns, pyr~,allol, and o t h c r s -  a~e dble Io depolymerize hyal-  
urontc acid. t. e.. to decrease ~., v h c ~ i l y  no,~sF.cciitcally. 

Uriuc is the end product ,~f metal>,lLsm and, naturally, can con~aLn a num~T of s~tbstances able to change 
the visc,~ity o[ hyalutonic a c i ~  Therefore. from our point of vicw. it Ls [mp~st~le to judge the hyalunmidase 
activity of a system <,n the basts of a st~dy of urine. 

We have come to this cc~cl~sic~l on the basis of analysis of much matcflal .  
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