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Hyaluronidase, if injected intradermally into humans, rabbits, guinea pigs, and rats, does not 
reduce the resistance of the skin vessels despite the decrease in viscosity of the mucopoly- 
saccharides~ 

The mechanica l  s t rength  of the skin v e s s e l s  is reduced in some  pathological  s ta tes  (scurvy,  th rombo-  
cytopenia,  radia t ion s i ckness ,  etc.) ,  so that hemor rhag i c  mani fes ta t ions  appear .  The m e c h a n i s m  of this de-  
c r e a s e  in r e s i s t a n c e  of the v e s s e l s  has not been adequately explained. The d e c r e a s e  in number  of the blood 
pla te le ts ,  in their  adhes iveness ,  and in thei r  abi l i ty  to aggrega te  undoubtedly leads to a d e c r e a s e  in vascu la r  
r e s i s t a n c e  [1]. Dis turbance  of the fo rmat ion  of definit ive f ibr in  [8] also evidently plays an impor tan t  roleo 
At the s a m e  t ime,  in some  d i s ea s e s  va s cu l a r  f ragi l i ty  is connected with changes in the ve s se l s  themse lves  
and with d is in tegra t ion  of the ground subs tance  of the p e r i v a s c u l a r  connect ive t i ssue  [7]. However,  as inves -  
t igations [3] have shown, s t r u c t u r a l  changes in the skin v e s s e l s  of rabbi t s  and ra t s  c h a r a c t e r i s t i c  of an 
i n f l ammato ry  reac t ion  (exposure to a modera t e  t empe ra tu r e ,  appl icat ion of xylol  to the skin, i n t r ade rma l  
injection of h is tamine  and bradykinin) and the accompanying inc rease  in p e r m e a b i l i t y  do not lower the r e -  
s i s t ance  of the v e s s e l s  to mechanica l  action. 

The object  of this invest igat ion was to study the re la t ionship  between mechan ica l  s t rength  of the blood 
v e s s e l s  and the s ta te  of the p e r i v a s c u l a r  connective t issue,  e spec ia l ly  the s ta te  of the mucopolysacchar ides  
of  the connective t i ssue  ground substance.  

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

Experiments were carried out on rabbits, guinea pigs, rats (August), and human volunteers~ The re- 
sistance of the skin vessels was determined from the number of petechiae arising in the course of 5 rain at 
the site of application of a suction cup (internal diameter 10 mm in experiments on animals, 20 mm in ex- 
periments on volunteers) inside which the pressure was negative. The atmospheric pressure was reduced 
for rabbits by 200-250 mm Hg, for guinea pigs by 200 mm Hg, for rats by 300-375 mm Hg, and for the 
humans by 100-260 mm Hg. The hair was removed by an electric shaver 24 h before the experiment began. 
The measurements were made in animals on the skin of the abdomen and sides of the trunk, and in the human 
volunteers on the medial surface of the forearms. 

Hydrolysis of the mueopolysaccharides of the skin was produced by intradermal injection of bovine 
testicular hyaluronidase (Reanal, Budapest; lyophically dried, and 1 mg = 300 units). The animals were in- 
jected with a dose of 1500 units in 0.5 ml physiological saline over a period of 20-30 sec at a pressure of 
50 mm Hgo The human subjects were injected intradermally with 600 units hyaluronidase in 0~ ml physio- 
logical saline from a syringe~ The resistance of the vessels was studied 30 rain after injection of the 

Division of Radiation Pathophysiology, Institute of Medical Radiology, Academy of Medical Sciences of 
the USSR, Obninsk~ (Presented by Academician of the Academy of IV[edical Sciences of the USSR No Ao Fedo- 
roy.) Translated from Byulleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 69, No. 4, ppo 55-57, April, 
1970. Original article submitted June 16, 1969o 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~/est 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

405 



TABLE 1. Effect  of Hyaluronidase  on Res i s t ance  ef  
Skin Vesse l s  

Animal 

Rabbit 
Guinea pig 
Rat 

Intact 
skin 

3,0~0,37(20) ~ 
3,0~0,65(10) 
3,0• 

Number of petechiae after min (M ~ m) 
Injection of ] Injectionofphys- 
physiological [ iologica[ saline 
saline I ~nd hyaluronidase 

2,0• ] 3,0• 
2,0~0,35(15) 2,0~0,38(15) 
2,0~0,25(10) 2,0__+0,65(10) 

*Here  and subsequently,  number  of de te rmina t ions  
shown iu pa ren theses .  

f D i f f e r e n c e  s ignif icant  (P < 0.05). 

hyaluronidase~ Control  t es t s  we re  ca r r i ed  out on s y m m e t r i c a l l y  opposite a r e a s  of intact  skin into which 
physiological  sal ine was injected under ident ical  conditiens.  

Hyaluronidase  act ivi ty  was de te rmined  f rom the a r e a  of spread  of a 0~ solution of t rypan blue, 
injected with or  without 600 units hyaluronidase  in 0.2 ml  physiological  sal ine by the s tandard  method [6]. 
The a r e a  of  sp read  was m e a s u r e d  a t  once and 30 min a f t e r  the injectien. 

The pe rmeab i l i t y  of the skin v e s s e l s  was de te rmined  in some  an imals  a t  the end of the expe r imen t  by 
a modified Menkin 's  method [2]. 

The r e su l t s  w e r e  subjected to s t a t i s t i ca l  ana lys i s  using Student 's  c r i t e r ion .  

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

I n t r a d e r m a l  inject ion of hyaluronidase  by the method used caused a more  rapid  sp read  of the dye in 
al l  c a ses ,  the act ion ceas ing  af ter  30 min. The ra t io  between the a r e a s  of sp read  of the dye in the p r e sen ce  
and absence  of hyaluronidase  was 2.5 in the rabb i t s ,  2.6 in the guinea pigs,  and 2.4 in the r a t s .  In the p r e s -  
ence of hyaluronidase  the papule quickly became  flat tened a f te r  injection of the solution, while a f t e r  in jec t -  
ion of physiological  sa l ine  alone, i t  pe r s i s t ed  for a long t ime.  In human subjects  and rabbi t s ,  injections ef  
hyaluronidase  produced a mild i n f l ammato ry  reac t ion ,  pe r s i s t i ng  in rabb i t s  for  24 h and in man for 48 h. 
Clinical  mani fes ta t ions  of in f lammat ion  in r a t s  and guinea pigs were  not apparent .  However ,  in these 
an imals ,  jus t  as in rabbi t s ,  in f lammat ion  developed~ This was shown by the onset  of d i s tu rbances  of v a s -  
cular  pe rmeab i l i ty .  The blue colora t ion of the skin as a r e s u l t  ef exudation of the p r o t e i n - d y e  complex was 
m o r e  c l ea r ly  v is ib le  when the inner  su r f ace  ef  the skin was examined.  The duration of the d is turbances  of 
v a s c u l a r  pe rmeab i l i t y  we re  g r e a t e s t  in the rabbi t s  (over 2 h) and leas t  in the guinea pigs and r a t s  (under 1 h). 

The actual  d e c r e a s e  in a tmosphe r i c  p r e s s u r e  was so chosen that 2-5 petechiae appeared  on a r e a s  of 
intact  skin in the cour se  ef  5 rain. The s a m e  reduced p r e s s u r e  was applied to the exper imen ta l  a r ea s  of 
skin of that pa r t i cu l a r  an imal  (Table 1). 

In the tes t s  on an imals ,  i n t r a d e r m a l  injection of hyaluronidase  caused v i r tua l ly  no change in the 
r e s i s t a n c e  of  the skin v e s s e l s .  No changes in their  r e s i s t a n c e  through the act ion of hyaluronidase  l ikewise 
could be detected in the human subjec ts .  

Exper imen t s  showed that i n t r a d e r m a l  injection of hyaluronidase  caused a definite i nc rea se  in the a r e a  
of sp read  of the dye, re f lec t ing  l iquefaction and reduct ion in v i scos i ty  of the mucopo lysacchar ides  e f  the 
skin. Despi te  this fact,  the r e s i s t a n c e  of the skin v e s s e l s  was not lowered.  The view that the ground sub-  
s tance  of connect ive t i s sue  plays the ro le  ef  a fac tor  de te rmin ing  the mechan ica l  s t rength  of the v e s s e l s  
thus requ i red  reexamina t ion  [5, 7]. 

According to data in the l i t e r a tu re  [4], under the influence of x r ays  the mucopo lysacchar ides  of the 
skin undergo depolymer iza t ion ,  and this is pa r t ly  respons ib le  for  the deve lopment  of radia t ion  hemor rhages .  
The r e su l t s  of the expe r imen t s  desc r ibed  above demons t r a t e  the need for a c r i t i ca l  approach  to such views 
regard ing  the pathogenesis  of the rad ia t ion  syndrome.  

I n t r a d e r m a l  injection of hyaluronidase  caused the development  of i n f l ammato ry  changes in all  the 
an imal  spec ies  studied and in man, and in pa r t i cu la r ,  i t  i nc reased  va scu l a r  pe rmeab i l i ty .  These  effects  
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are  evidently unconnected with the specific action of hyaluronidase, but are  due to the presence of impurities 
in an insufficiently purified preparation. The absence of changes in resistance of the vessels,  while their 
permeabili ty was obviously disturbed, confirms data published previously [3] and emphasizes once again the 
difference between the two fundamental properties of the blood vessels:  permeability and mechanical 
strength. 

1~ 

2t 

3. 
4. 
5. 
6~ 
7. 

8. 

LITERATURE CITED 

V. P. Baluda, S. S. Khnychev, G. No Sushkevich, et al~ in: The Genesis of Health [in Russian], Moscow 
(1968), p~ 202. 
I. Ao Oivin, E. A. Venglinskaya, and S. M. Shchegel', Pat. Fiziol., No. 3, 33 (1959). 
V. I. Oivin, V. M. Volodin, and P. Ya. Gaponyuk, Pat. Fiziol., No. 6, 53 (1967). 
R. Brinkman and H. Lamberts,  Nature, 181, 774 (1958). 
Re Chambers and B. Zweifach, Physiol. Rev., 27, 436 (1947)o 
O. Hechter, J. Exp. Med., 8__5, 77 (1947). 
A. Poliwoda, H. Schmitt-Matthiessen, and J. Staubesand, in: 3 EuropSische Konferenz fiber l~ikrozir- 
kulation, Basel (1965), p. 235. 
J. T. Ponomarev, Radiobiol. Radiother. (Berlin), 7, 47 (1966). 

407 


