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After  inject ion of hyaluronidase  labeled with ty ros ine -C  u into sexual ly i m m a t u r e  albino ra t s ,  
radioact iv i ty  was found in var ious  organs  and t i s sues ,  and was pa r t i cu l a r ly  high in the thymus,  
pancreas ,  kidneys, and ovar ies .  In animals  with a regenera t ing  l i ve r  the level  of radioact ivi ty  
in the thymus under  cor responding  conditions was much lower. Differences  were  found in the 
dis tr ibut ion of C14-hyaluronidase and ty ros ine -C  u. 

The wr i t e r s  have p rev ious ly  shown that C14-hyaluronidase is ut i l ized in sexual ly ma tu re  animals  (al- 
bino rats)  by organs  and t i s sues  mainly as l a r g e r  f ragments  than amino acids [3], and that the dis t r ibut ion 
of this enzyme or  of products  of i ts  incomplete  degradat ion among organs  and t i s sues  was dis t inct ive in 
c h a r a c t e r  and differed significantly f rom that  following adminis t ra t ion  of o ther  labeled pro te ins  (C 14-ri- 
bonuclease,  C14-albumin) [1]. 

The object  of the p r e s e n t  invest igat ion was to study the ways and c h a r a c t e r  of ut i l izat ion of p a r e n -  
t e ra l ly  injected C14-hyaluronidase in sexual ly  i m m a t u r e  animals  and also to de te rmine  any specia l  f ea tu res  
of the ut i l izat ion of this enzyme during t i s sue  regenera t ion.  This l a t t e r  subject  is pa r t i cu l a r ly  impor tant  
in the light of data in the l i t e ra tu re  indicating uti l izat ion of hyaluronidase  to s t imulate  regenera t ion  of in-  
jured t issue,  for  this enzyme inhibits the development  of coa r se  f ibrous t i s sue  at the si te Of injury. 

EXPERIMENTAL METHOD 

Crystalline lyophilized bovine testicular hyaluronidase (Reanal, Hungary), with an enzymie activity 
of the order of 300 f.u./mg, not possessing proteolytic activity, was used in the experiments. Radioactive 
preparations of hyaluronidase were obtained by labeling with tyrosine-C 14 (specific activity 53 ~Ci/mg) in a 
protein-amino acid system [1-3]. The specific activity of the labeled enzyme averaged 0.i /~Ci/mg. En- 
zyme activity of the labeled hyaluronidase [4] was the same as that of the original unlabeled preparation. 

Male and female albino rats with a mean weight of i00 g were used in the experiments. The regene, 
rating liver, after removal of 50-60% of liver tissue from the animals under ether anesthesia (from the 
anterior lobe), was used as the experimental model of tissue regeneration. The rats took part in the experi- 
ment 48 h after the operation, when high mitotic activity of the regenerating cells was observed. 

The labeled enzyme was injected into the intact animals and into animals with a regenerating liver in 
a dose of 2000 pulses/min/g body weight. On the average the animals received 8-10 mg labeled hyaluroni- 
dase.  The animals  were  decapi tated a f te r  3 h. Pro te ins  were  isolated f rom the organs and t i s sues  taken 
for  investigation,  and the radioact iv i ty  of the prote ins  was de te rmined  with an end-window counter.  In addi- 
tion, ty ros ine -C  14 together  with 8-10 mg unlabeled hyaluronidase,  also in a dose of 2000 p u l s e s / m i n / g  body 
weight, was injected in t raper i tonea l ly  into a group of intact  animals .  The distr ibution of radioact iv i ty  was 
compared  in the organs  and t i s sues  of animals  receiving C14-hyaluronidase and ty ros ine -C  14 in the p r e sen ce  
of unlabeled hyaluronidase .  

Biochemical Laboratory, A. V. Vishnevskii Institute of Surgery, Academy of Medical Sciences of the 
USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR A. A. Vishnev- 
skit.) Translated from Byulleten' ]~ksperimental'noi Biologii i Meditsiny, Vol. 70, No. 8, pp. 44-46, August, 
1970. Original article submitted September 17, 1969. 

�9 1971 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. I0011. All rights reserved. This article cannot be reproduced for any purpose whatsoever withot~t 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

888 



-% 

/3 
12 

I /  
/g  

$ 

$, 

7 
Y 

5. 

3 

2 
/ 

Y I/  I3 15. 17 I,, q 
2 3 4 5 . ~ 7 8  to 12 14 16 t8 20 

H 
HB 

I ? 5 7 Y [/ I3 15 17 l,,a 
2 4, 5 8 I0 12 lq 16 18 20 

Fig.  1. D i s t r i b u t i o n  of r ad ioac t iv i t y  in  o rgans  and t i s s u e s  of 
r a t s  r e c e i v i n g  p a r e n t e r a l  i n j ec t ions  of h y a l u r o n i d a s e  l abe led  
with t y r o s i n e - C  14 (I~ and t y r o s i n e - C  14 alone (II). 1) Thymus  
2) o v a r i e s ;  3) k idneys ;  4) p a n c r e a s ;  5) sp leen ;  6) u t e r u s ;  
7) nuc le i  of l i v e r  ce l l s ;  8) aor ta ;  9) a d r e n a l s ;  10) s e r u m  glo-  
bu l in ;  11) blood s e r u m ;  12) l i v e r ;  13) c y t op l a sm of l i v e r  ce l l s ;  
14) s e r u m  a lbumin ;  15) ske l e t a l  m u s c l e s ;  16) s m a l l  i n t e s t i ne ;  
17) lungs ;  18) thyro id ;  19) hea r t ;  20) b r a in .  

TABLE i. Ut i l i za t ion  of H y a l u r o n i d a s e ( p u l s e s / m i n / m g  
p ro te in ) ,  Labe led  with Tyros ine-C14,  by Organs  and T i s -  
sues  of Albino Rats  (M • m) 

Animals 
Control [ with mgen- I 

Organ animals [ erating live~ P 

Brain . . . . . .  
Thyroid . . . . . .  
Thymus >~ . . . . . .  
Heart . . . . . . . . . . . . .  
Aorta 
Lungs . . . . . . . . . . . . .  
Liver . . . . . . . . . . . . .  
Liver nuclei . . . . . . . . . .  
Liver cytoplasm . . . . . . .  
Pancreas . . . . .  

~i leen . . . . . . . . .  
dneys . . . . . . . . .  

Adrenals . . . . . . . . .  
Testicles . . . . . . . . . . .  
Uterug . . . . . . . . . . . . .  

7,-+2,80 
I6• 

[464.40,00 
16,-+4,30 
614.I7,76 
2 I + 2 , 5 5  
34~4,70 
62_~IO,aO 
32--+2,78 

I21• 
70--+25,30 

124--+ 42,37 
60,-+ 17,50 
9,-+0,88 

66,-+3,67 
Ovaries . . . . . . . . . . .  I32,-+35,44 
Small intestine . . . . . . . .  24• 
Skeletal muscle . . . . . . . .  25• 
Blood serum . . . . . . .  40,-+4,38 
Serum albumins . . . .  31 • 
Serum globulins . . . . .  42,-+6,04 

8• 
I8___+2,08 
33,-+5,62 
18• 
49,-+9,46 
23,-+5, I0 
32,-+4,02 
52___3,58 
26,-+4,38 

115•  
62,-+26,59 
1 [6,-+9,63 
464.I0,50 

54.3,00 
56--+4,04 

I22• 
294.10,59 
25--+9,37 
45--+4,53 
28--+5,67 
34--+3,40 

>0,5 
>0,5 
-<0,05 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,5 
>0,2 
>0,[ 
>0,5 
>0,5 

>0,5 
>0,5 
>0,2 

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

Fol lowing in j ec t i on  of C t4 -hya lu ron idase  into in t ac t  a n i m a l s  r ad ioac t iv i ty  was found in  al l  i nves t iga t ed  
o rgans  and t i s s u e s  (Table 1), but  i ts  l eve l  v a r i e d  depending on the s t r u c t u r e  and funct ion of the organ.  High 
r ad ioac t iv i t y  was  found in  p r o t e i n s  of the  t hymus ,  p a n c r e a s ,  o v a r i e s ,  and k idneys .  A r e l a t i v e l y  high level  
of r ad ioac t iv i t y  a lso  was o b s e r v e d - i n  p r o t e i n s  f r o m  the aor ta ,  sp leen ,  a d r e n a l s ,  and u t e r u s .  A low leve l  of 
r ad ioac t i v i t y  was found in  the tota l  p r o t e i n s  of the l i ve r ,  but  the r a d i oa c t i v i t y  of the n u c l e a r  p r o t e i n s  was a l -  
m o s t  twice that  of the c y t o p l a s m i c  p r o t e i n s .  The l eve l  of r a d i oa c t i v i t y  was iden t i ca l  in  p r o t e i n s  of the a l -  
b u m i n  and g lobu l in  f r a c t i ons  of the blood s e r u m .  The lowes t  r ad ioac t iv i t y  was o b s e r v e d  in  b r a i n  and t e s t i -  
cu l a r  p r o t e i n s .  

C o m p a r i s o n  of the d i s t r i b u t i o n  of r ad i oa c t i v i t y  in  the o rgans  and t i s s u e s  of two groups  of r a t s ,  one 
of which r e c e i v e d  C14-hyaluronidase  and the o the r  t y r o s i n e - C  14 (Fig. 1), i nd ica t e s  the qua l i t a t i ve ly  d i f f e ren t  
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pat tern  of distr ibution of radioact ivi ty in the animals of these two groups, indicating that the body of sexually 
immature  animals,  just like sexually mature animals,  can util ize hyaluronidase in the form of l a rge r  f rag-  
ments than amino acids. 

In animals with a regenerat ing l iver  (Table 1), vir tual ly  no difference was observed in the uti l ization 
of hyaluronidase by the organs and t issues compared with the animals of the control  group. The level of 
radioact ivi ty was significantly lower (more than 4 times) only in the thymus proteins.  

These resu l t s  thus show that CU-hyaluronidase,  injected pa ren te ra l ly  into sexually immature  animals,  
is uti l ized intensively by the organs and t i ssues ,  and in par t icular ,  by a number  of act ively secret ing organs 
(the thymus and pancreas) .  Definite t issue select ivi ty  is observed:  the level  of radioact ivi ty in prote ins  
f rom the aort ic  wall, re la t ively iner t  as regards  prote in  metabol ism but r ich in connect ive- t i ssue  elements ,  
was higher  than in the proteins  of some parenchymatous organs,  whereas  when uti l ization of C14-serum 
albumin (labeled with tyros ine-C 14) by the organs and t issues  was investigated, this phenomenon was not 
observed [1]. 

The resu l t s  show that pa ren te ra l ly  injected hyaluronidase is  ut i l ized by organs and t issues  of inten- 
sively growing animals,  jus t  as of sexually mature  animals,  without being broken down to amino acids. A 
distinguishing feature  of sexually immature  animals in this respec t  is the high level  of uti l ization of byalu- 
ronidase by the thymus, because in sexually mature  animals this enzyme was uti l ized by the thymus to a 
much l e s s e r  degree than by the pancreas  [3]. This pecul iar i ty ,  and also the fact that in animals with a 
regenerat ing l iver  the thymus is the only organ in which the uti l ization of hyaluronidase was changed by a 
s tat is t ical ly significant degree  compared  with the control ,  indicate the important  role  of the thymus in 
hyaluronidase metabolism. 

it 

2. 
3. 
4. 

LITERATURE CITED 

A. S. Konikova, R. N. Korotkina, and M. G. Kritsman, Enzymol. Biol. Clin., 3, 131 (1963). 
R. N. Korotikina, A. S. Konikova, and M. G. Kri tsman,  Lab. Delo, No. 4, 18 (1960). 
R. N. Korotkina, A. S. Konikova, and M. G. Kritsman, Enzymol. Biol. Clin., 9, 361 (1968). 
S. P. Colowick and N. O. Kaplan (Editors), Methods in Enzymology, Vol. 1, New York (1955), p. 171. 

890 


