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The effect  of a single injection of hydrocor t i sone  and of inject ions of exogenous homologous RNA p r e -  
para t ions  on f r ac t u r e  heaIing was studied. Exogenous homologous RNA was found to s t imula te  r e p a r a t i v e  
os teogenes i s  considerably ,  while hydrocor t i sone  inhibits bone format ion.  

P ro te in  b iosynthes is  by the os teogenic  cel ls  of the r egene ra t ing  bone is one of the pr inc ipa l  metabol ic  
p r o c e s s e s  ensuring the no rma l  cou r se  of r e p a r a t i v e  os teogenes i s .  

E a r l i e r  invest igat ions  [1, 3] showed that injection of exogenous homologous RNA prepa ra t ions  into 
an imals  s t imula tes  r e p a r a t i v e  os teogenes i s ,  mainly  through prote in  b iosynthes is  in the bone t i s sue  [2]. 
t tydrocor t i sone ,  if given frequently,  is known to inhibit r e p a r a t i v e  p r o c e s s e s  in bone t i s sue  by suppress ing  
prote in  b iosynthes is  in os teogenic  cel ls  [10:12]. However,  it has  not yet  been d i scovered  whether  this inhi- 
bition of os teogenes i s  can be produced by a single injection of hydrocor t i sone .  If under  these  c i r c u m s t a n c e s  
the r e g e n e r a t i v e  p roce s s  is substant ia l ly  unchanged, inject ion of iwdroeor t i sone  in this way could be used 
to i n c r e a s e  the r a t e  of r e p a i r  of t i s sues  by increas ing  the concentra t ion  of breakdown products  of prote in  
and mueopro te in  complexes  in the f r a c t u r e  zone [7, 81. 

Hydrocor t i sone  can thus act  as a dis t inct ive ~indirect  ~ s t imula to r  of bone regenera t ion .  

Having r e g a r d  to the s t imulat ing ro le  of homologous RNA prepa ra t ions  in os teogenes i s  and the fac ts  
concerning the action of hydrocor t i sone  descr ibed  above, it was decided to compa re  their  effect  on the hea l -  
ing of exper imenta l  f r ac tu re s .  

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

Exper imen t s  were  c a r r i e d  out on noninbred ma le  albino r a t s  weighing 180 g, with an exper imen ta l  
f r a c tu r e  of both bones of the f o r e a r m .  A p repara t ion  of total  RNA was obtained f rom the bone t i s sue  of 
young r a t s  [4, 6]. 

The  RNA was injected i n t r a m u s c u l a r l y  into the r a t s  as follows: 0.7 rag/100 g body weight 24 h a f te r  
the f rac tu re ,  and 0.5 rag/100 g body weight on the 3rd-4th  and 5th days after~ 

Hydrocor t i sone  (Richter) was injected i n t r amuscu l a r l y  into the r a t s  in a dose of 1 ml ,  containing 25 
mg hydrocor t i sone .  

The content of collagen (as hydroprol ine  [9]) and of g lucosaminoglucans  (as hexosamines  [5]) in the 
r egene ra t ing  bone was de termined.  Roentgenograms  were  taken on the M-125 appara tus  a f te r  6-12 and 
20 days.  
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T A B L E  1. H y d r o x y p r o l i n e  and  G l u e o s a m i n o g l u c a n  C o n t e n t  i n  R e -  

g e n e r a t i n g  B o n e  of  R a t  

Injections of RNA Injections of hydrocortisone 

hydroxypro- hydroxypro- 
Days, n line n hne 

6- th 
12-th 
20-,th 

52,9--8,256 
63,9--5,776 

63,02--3,377 

glucosamino- 
n glucans 

2,10--3,002 
, ,70--0,2995 

5 ,,10+_0,24,2 

,,,92• 
3,,70--8,4,8 
34,07-I-5,254 

I glycosamino- 
glucans 

,,04--0,1913 
0,60--0,,425 �9 

5 0,20__0,04 

Fig. I. Roentgenogram of right forearm of rat receiving 
injection of hydrocortisone: a) on 6th day after fracture 
reparative changes are absent at the ends of the frag- 
ments; b) on the 20th day after fracture regeneration of 

bone tissue is absent. 

EXPERIMENTAL RESULTS 

The experiments showed definite differences in the course of fracture healing in the rats receiving 
RIgA and hydrocortisone. On the 6th day after the fracture, no signs of regeneration could be seen on the 
roentgenograms of animals receiving hydrocortisone (Fig. la), whereas in animals injected with homologous 
RNA, cloud-like deposits could be seen on the periosteal and endosteal surfaces (Fig. 2a). Significant dif- 
ferences were also detected in the hydroxyproline and glucosaminogluean contents. The hydroxyproline 
content in regenerating bone of rats receiving injections of homologous RNA was 52.9 rag, but in correspond- 
ing bone from rats receiving hydrocortisone it was 4.4 times smaller (Table I). 

A similar pattern was observed in relation to the glucosaminoglycan content: this was twice as high 

in the rats receiving exogenous RNA. 

By the 12th day the hydroxyproline content in the rats after receiving exogenous RIgA was increased 
by 12%, but in those receiving hydrocortisone it was increased by 266.3%, i.e., in these animals a much 
more marked increase in the hydroxyproline content was observed than at the earlier periods. 

Hence, despite the appreciable lowering of the protein and mucoprotein level in the early periods, by 
the 12th day some degree of equalization of the collagen content was observed in the regenerating bone of 
rats receiving hydrocortisone and those receiving RIGA, although in general the collagen content in the 

former was only half that in the latter. 
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Fig. 2. R o e n t g e n . g r a m  of r ight  f o r e a r m  of r a t  r ece iv ing  
homologous RNA: a) 6th day a f te r  f r ac tu re ,  c loud-l ike 
pe r ios tea l  deposi ts  a r e  v is ib le  on the p rox ima l  and distal  
f ragments ;  b) comple te  consolidat ion of the f r a c t u r e  on 
the 20th day a f t e r  injury.  

Cha rac t e r i s t i ca l l y ,  by the 12th day a f te r  injection of hydrocor t i sone ,  the content of g lucosamines  in 
the r egene ra t i ng  bone was a lso  apprec iab ly  reduced.  

No r e p a r a t i v e  changes were  obse rved  in the f r a c t u r e  zone of the r a t s  r ece iv ing  hydrocor t i sone  by the 
12th day compared  with the i r  appea rance  on the 6th day, while in r a t s  r ece iv ing  homologous RNA the inten-  
s i ty  of the pe r ios t ea l  shadows of bone cal lus  was cons iderably  inc reased .  By the 20th day the content of 
g lucosaminoglucans  in the group of an imals  rece iv ing  hydrocor t i sone  was lower  than in the r a t s  r ece iv ing  
homologous RNA. When both groups  were  compared  at  this  per iod,  a d i f ference  in the collagen content in 
the r egene ra t ing  bone of the r a t s  could be c l ea r ly  seen af ter  inject ion of exogenous RNA, on the one hand, 
and also of hydroeor t i sone ,  on the other .  

The  r o e n t g e n . g r a m s  also showed a significant  d i f ference  in f r a c t u r e  healing in the two groups of ani-  
ma l s .  In the r a t s  r ece iv ing  hydrocor t i sone ,  no signs of consolidation could be seen  just  as be fo re  (Fig. lb), 
while in the r a t s  r ece iv ing  an inject ion of homologous RNA, comple te  consolidation of the bone f r a g m e n t s  
occu r r ed ,  due to the fo rmat ion  of a cons iderab le  m a s s  of pe r ios tea l  and end,  s tea l  bone cal lus ,  and the c o m -  
mencing fo rmat ion  of a medu l l a ry  canal  could be seen  (Fig. 2b). 

The  r e s u l t s  show that exogenous homologous RNA, injected i n t r amuscu l a r l y  into an imals  at a point r e -  
mote  f rom the f r ac tu re ,  cons iderably  a c c e l e r a t e s  the p roce s s  of f r a c t u r e  healing, while hydrocor t i sone ,  
even if injected onlyonce ,  inhibits os teogenes i s .  The suggest ion that a single high dose of hydrocor t i sone  
might  be given to s t imula te  the ea r ly  phase of r egene ra t ion  of bone t i s sue  was thus not conf i rmed.  
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