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At a ce r ta in  per iod of the sex cycle an enzyme with hya lurorddase  action is s ec re t ed  by the 
female  reproduct ive  s y s t em  (oviducts and uterus) ;  its act ivi ty is highest  during the per iod 
of e s t r u s .  The possible  role of the hyaluronidase  of the oviduct in the physiology of f e r t i l -  
izat ion is postula ted.  A new source  for  obtaining hyaluronidase  p repa ra t i ons ,  the u ter ine  
m u c o s a  of sexual ly  ma tu re  an imals ,  is suggested.  These  p repa ra t ions  have specif ic  ac t iv-  
ity and are  nontoxic.  
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Numerous  invest igat ions have demons t ra ted  the par t ic ipa t ion  of the biological  sy s t em of hyaluronic 
a e i d - h y a l u r o n i d a s e  in many aspec ts  of physiological  p r o c e s s e s  such as fer t i l iza t ion  [2, 3, 10, 11, 16], the 
course  of pregnancy  and par tu r i t ion  [5, 13], and phenomena of growth, pe rmeab i l i ty ,  and r egenera t ion  [1, 
13, 18, 19]. 

As well  as the definite role of hyaluronidase  in vi ta l ly  impor tan t  functions of the body, in r e c e n t y e a r s  
the impor tan t  biological  role  of this enzyme in the development  of ce r t a in  pathological  s ta tes  connected 
with injury to the connective t i ssue  has been es tab l i shed  (complicated heal ing of f r a c t u r e s ,  pathological  
s c a r s  fo rmat ion  in the skin a f t e r  t h e r m a l  burns,  e tc .  [6, 7]). 

The grea t  impor tance  of the cu r r en t  extensive use of p repa ra t ions  with hyaluronidase  action (lidase, 
ronidase)  in med ica l  p rac t i ce  at the p resen t  t ime  for  the t r e a t m e n t  of in f l ammatory  d i s ea se s  of the female  
reproduct ive  sy s t em  and of s te r i l i ty ,  and to acce l e ra t e  the absorpt ion  of therapeut ic  subs tances ,  the revolu-  
t ion of s c a r s ,  and the healing of wounds [3, 12], will be evident on the bas i s  of the facts  desc r ibed  above.  

The chief  sou rces  of this enzyme at p resen t  a re  the t e s t e s  of sexual ly  ma tu re  cat t le  [4, 15] and c e r -  
ta in s t r a ins  of m i c r o o r g a n i s m s  [8, 14]. The re  a re  r epo r t s  [8, 14] that p r epa ra t ions  of hyaluronidase  ob-  
ta ined f rom different  sources  may  dif fer  in some of the i r  phys icochemica l  p rope r t i e s  and that they may  
p o s s e s s  m a r k e d  antigenic act ivi ty  and high se ro log ica l  speci f ic i ty ,  as a resu l t  of which the use of any single 
hyaluronidase  p repa ra t ion  for  therapeut ic  purposes  mus t  reduce its e f fec t iveness .  

In view of these  facts  the need for  fu r the r  s ea r ch  for f r e sh  sources  of enzymes  with hyaluronidase  
action will be unders tood.  The fact  that  at ce r t a in  per iods  of the sex cycle hyaluronidase  is s e c r e t e d i n t h e  
oviducts and u te rus  is in te res t ing  in th is  connection [10, 11]o Joint  invest igat ions with E. T. Mikhailenko showed 
that  an enzyme with hyaluronidase  action is also p resen t  in the human oviducts .  The u te rus  of an imals  
a lso  contains a ce r t a in  quantity of hyaluronidase  [11], sufficient for  the enzyme to be isolated p repa ra t ive ly .  

This  pape r  de sc r ibe s  the r e su l t s  of comprehens ive  invest igat ions  of ce r t a in  p r o p e r t i e s  of a hyaluroni -  
dase p repa ra t ion  obtained f rom a f r e sh  source  (the u terus)  under  l abo ra to ry  and product ion condit ions.  
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E X P E R I M E N T A L  M E T H O D  

A p repa ra t ion  of hyaluronidase  cal led u te ro l idase  was obtained f rom the u te rus  of an imals ,  at f i r s t  
under  l abo ra to ry  and l a t e r  unde r  product ion conditions,  at the Medical  P r epa ra t i ons  Depar tment  of the 
L 'vov  Meat Combine,  by the method used  for  the product ion of t e s t i c u l a r  l idase [11, 15]. The u te ro l idase  
was t e s t ed  for  toxic i ty  and speci f ic  ac t iv i ty  in the l a b o r a t o r y  of the Medical  P repa ra t ions  Depar tment  and 
for  to ta l  pro teoly t ic  act ivi ty,  us ing  case in  as the subs t ra te ,  by Kunitz 's  method in the b iochemis t ry  lab-  
o r a t o r y  (Head, P r o f e s s o r  K. N. Veremeenko)  of  the Kiev Sc ien t i f i c -Resea rch  Insti tute of Otolaryngology.  

The p r epa ra t i on  was inves t iga ted  by chemica l  [17, 20], v i s c o m e t r i c  [9], and biological  methods .  Ex-  
p e r i m e n t s  were  c a r r i e d  out on 20 rabbi t s  in 2 va r i an t s .  In the f i r s t  var ian t  0.25 ml  of a mix tu re  of the 
p repa ra t ion  with 2%trypan blue solution (indicator) in equal  p ropor t ions  was injected in t r ade rmal ly .  The 
a r e a  of diffusion of the indicator  was m e a s u r e d  5 min  and again 20 h l a te r .  The final a r e a  of diffusion 
was divided by the ini t ial  a r e a  of the s ta in  and the r e su l t  gave the coefficient  of spread ;  if  the a r e a  of the 
s tain in the expe r imen ta l  s e r i e s  (prepara t ion  with indicator)  was divided by the a r e a  in the control  (Physio-  
logical  saline + indicator)  the r e su l t  gave the index of diffusion (Claude's  index). In the second var ian t  
the biological  t e s t s  were  c a r r i e d  out as follows: the p repa ra t ions  for  tes t ing  was injected i n t r ade rma l ly  
and this  was followed immedia te ly  by int ravenous injection of the indicator  in physiological  sal ine.  The 
t ime  of appearance  of the co lor  at the site of i n t r a d e r m a l  injection of the t e s t  p repa ra t ion  was then de-  
t e rmined .  In these  two va r i an t s  of the biological  t e s t s ,  the Hungarian p repa ra t ion  of t e s t i cu l a r  hya luroni -  
dase (300 USP units) also was used  for  compar i son .  

The hyaluronidase  act ivi ty  in 15 spec imens  of the u te ro l idase  p repa ra t ion  was de te rmined  co lo r i -  
m e t r i c a l l y  [17] in 0.1 ml  of the p r epa ra t i on  a f t e r  the contents of the f lask  had been dissolved in 1 ml  phys io-  
logical  sa l ine .  Activi ty of the enzyme p repa ra t ion  was judged f rom the quantity of N-ace ty lg lucosamine  
(in ~g) l ibe ra ted  during incubation for  18 h at 37~ in 0.1 M aceta te  buffer  containing 0.15 m o l e / l i t e r  sodium 
chlor ide ,  pH 3.7. Hyaluronic  acid (sodium salt ;  Reanal ,  Hungary) in a concentra t ion of 4 m g / m l  was used 
as the subs t r a t e .  

The effect  of u te ro l idase  on the co rona  rad ia ta  and fo l l icu la r  cel ls  was studied in v i t ro  by incubation 
of oocytes  ex t r ac t ed  f rom the fol l ic les  before the beginning of ovulation in pigs in a solution of this enzyme .  
Oocytes  a lso  were  incubated in a solution with hyaluronidase  i so la ted  f rom the oviducts .  

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

The hyaluronidase  p repa ra t ion  i so la ted  f rom the u te rus  and lyophil ized cons is ted  of a white or  pa l e -  
yellow m a s s ,  readi ly  soluble in water ,  in 0.9% sodium chlor ide ,  and in glucose solut ions.  The highest  ac -  
t iv i ty  of the enzyme (30-60 conventional units) was obse rved  during e s t r u s  and it fell  sharp ly  or  was c o m -  
p le te ly  undetectable  during d ies t rus .  Act ivi ty  of the hyaluronidase  isolated in these  e x p e r i m e n t s  [11] ap -  
p e a r e d  in the same t i t e r  as that  of  p r epa ra t i ons  of t e s t i c u l a r  hyaluronidase  of Soviet and Hungarian manu-  
facture  (1 : 32-1 �9 128). The fluctuations in enzyme act ivi ty  depended on the per iod of the sex cycle at which 
the u te rus  was taken as raw m a t e r i a l .  Studies of the o ther  p rope r t i e s  of  the p repa ra t ion  showed that 
hepar in  (2200-4000 i. u. in 2 ml  incubation mixture)  and t ryps in  (0.4 mg  to 1.5 ml  mixture)  comple te ly  in-  
hibited 50-100 conventional  units of the enzyme .  Chemica l  t e s t s  of the u te ro l idase  p repa ra t ions  also showed 
that  they contained hyaluronidase  act ivi ty ,  ranging f rom 22 to 38 #g of l ibera ted  N-ace ty lg lueosamine .  

In biological  t e s t s  on rabbi t s  ( in t radermal  in jec t ion  of the p repa ra t ion  with indicator)  it was conf i rmed  
that  u te ro l idase  p o s s e s s e s  high act iv i ty .  Whereas  5 min a f t e r  injection of the p repa ra t ion  the a r e a  of the 
s tain was 19 cm 2, a f t e r  20 h this a r e a  i nc rea sed  to 155.9 em 2, i .e. ,  the coeff icient  of sp read  was 8.22 • 
(P < 0.001). In the contro l  the s tain during this  per iod inc reased  in a r e a  f rom 15.7 to 21.3 cm 2 (coefficient 
of sp r ead  1.35 4-0.05). The diffusion index in the e x p e r i m e n t a l  s e r i e s  averaged  7.3 (P < 0.001). Biological  
t e s t s  c a r r i e d  out by the second method ( in t r ade rmal  injection of the p repara t ion ,  int ravenous injection of 
the indicator)  a lso  showed that  intes t ive s taining of the zones took place at the s i tes  of i n t r a d e r m a l  in jec -  
t ion of both u te ro l idase  and of bovine t e s t i c u l a r  l idase  10 -20min  a f t e r  the injection of t rypan  blue into a 
vein of the r a b b i t ' s  e a r ,  whe reas  in the control  no s taining appeared  wha t soeve r .  The r e su l t s  thus indicate 
that  at the s i tes  of  inject ion of u te ro l idase  the pe rmeab i l i t y  of the v e s s e l s  and t i s sues  were  inc reased ,  a 
c h a r a c t e r i s t i c  fea ture  of  the act ion of the enzyme hyaluronidase .  T e s t s  for  the p resence  of p ro t e inases  
showed that  u te ro l idase ,  like t e s t i c u l a r  l idase ,  has no proteoly t ic  ac t iv i ty .  

T e s t s  in v i t ro  of the action of hyaluronidase  i so la ted  f rom the u te rus  and oviducts on the corona  
r ad ia t a  and groups  of fo l l icular  ce l l s  sur rounding  the oocyte showed that  under  the influence of u te ro l idase  

1330 



and of hyaluronidase isolated f rom the oviducts the f i rm corona  radia ta  and its sorrounding cel ls  unde r -  
went ce r t a in  changes.  After  incubation the ground substance of the granulosa  cel ls  lost  t h e i r  e las t ic i ty  
and became viable.  If drawn up into a fine glass pipet and carefu l ly  expelled and the procedure  repeated  
s e v e r a l t i m e s ,  the oocytes ,  corona  radiata ,  and fol l icular  cel ls  lost  most  of t he i r  mass .  Of 30 oocytes  in- 
cubated With hyaluronidase f rom the oviducts,  for  instance,  in 21 oocytes  the granulosa  cel ls  were s c a t -  
t e r e d .  Of 35 ooeytes  incubated with u te ro l idase ,  in 31 the corona  radia ta  and groups of fol l icular  cel ls  
were eas i ly  detached.  In control  specimens  (incubation of the ova in physiological  saline without the ad-  
dition of hyaluronidase  prepara t ions)  no significant changes took place in the corona  radia ta  or  fo l l icular  
cel ls .  

The exper iments  thus showed that at a ce r ta in  per iod  of the sex cycle an enzyme wi thhyaluronidase  ac-  
t ion is s ec re t ed  by the female reproduct ive  sys tem and that ,  under  the influence of this enzyme,  the oocyte 
is p repa red  for  the p roce s se s  of fer t i l iza t ion.  It can be postulated on the basis of these resu l t s  that the 
hyaluronidase of the oviduct plays a role in the physiology of fer t i l iza t ion.  The study of the p roper t i e s  of 
the enzyme prepara t ions  obtained f rom the oocytes  and u te rus  of animals  showed the i r  specif ic  activity 
and the i r  nontoxicity.  Hence it follows that the mucosa  of the female reproduct ive  t r a c t  can be used as a 
source  for the product ion of hyaluronidase p repara t ions .  Consider ing that hyaluronidase p repara t ions  
isolated f rom different  sources  ( test ic les ,  s t rep tococc i  )are not identical  as proteins  and that they possess  
specif ici ty  as antigens [8, 14], by using this new source  to obtain the enzyme the choice of hyaluronidase 
prepara t ions  can be widened and the i r  therapeut ic  e f fec t iveness  enhanced.  
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