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Homologous RNA obtained f r o m  regene ra t ing  bone t i s sue  s t imula ted  heal ing of a f r a c t u r e d  f e m u r  in 
r a t s .  The t i s sue  m a t u r e d  m o r e  rapidly ,  r e s i s t a n c e  to separa t ion  of the f r a g m e n t s  was g r ea t e r ,  and the 
col lagen content h igher .  In jec t ion of highly aggrega ted  RNA had no s t imula t ing  effect  on os teogenes i s .  

The ro le  of p ro te in  syn thes i s  in bone r egene ra t ion  has  now been demons t r a t ed  [1, 3] and some  aspec t s  
of mine ra l i za t i on  and c ry s t a l  fo rma t ion  have  been  made  c l ea r  [4-6, t3] .  Since one of the p r inc ipa l  s tages  in 
os teogenes i s  is b iosynthes i s  of the p ro te in  ma t r ix ,  f ac to r s  inducing this p r o c e s s  mus t  be  included among the 
r e g u l a t o r s  of r e p a r a t i v e  r egene ra t ion  of bone.  Severa l  worke r s  have shown exper imenta l ly  [1, 8-12] that the 
RNAs, with the abil i ty to a c c e l e r a t e  synthes is  of synthet ic  pro te ins ,  a re  evidently inducing agents  of this type.  

Because  of the o rgan - s pec i f i c  action of exogenous RNAs on p ro te in  synthes is ,  it was decided to i n v es -  
t igate  the effect  of these  RNAs on bone r egenera t ion .  The ac t ion  of u l t rasound and exogenous RNAs on the 
r e p a i r  p r o c e s s  in bone was a lso  examined .  

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

Expe r imen t s  were  c a r r i e d  out on 240 albino r a t s  weighing 180-200 g in which a f r a c t u r e  of the f emur  
was produced and the f r a g m e n t s  subsequent ly  f ixed by  a me ta l  pin.  The an imals  of s e r i e s  I r ece ived  h o m o -  
logous RNA obtained by Georg i ev ' s  method of t h e r m a l  phenolic f rac t ionat ion [2] within the range  0-10 ~ The 
RNA p r e p a r a t i o n  was injected i n t r a m u s c u l a r l y  at  a dis tance f r o m  the  f r a c t u r e  s i te  in accordance  with the 
following scheme :  1 r ag / 100  g body weight on the 2nd day and 0.5 mg/100  g on the 4th, 6th, 8th, and 10th 
days .  The an imals  of s e r i e s  II r ece ived  a p r epa ra t i on  of highly aggrega ted  RNA obtained by the s a m e  
method,  but us ing dodecylsulfa te  and bentoni te  as de tergent .  The an imals  of s e r i e s  ]II r ece ived  phys io logi -  
cal  sal ine i n t r amuscu l a r l y  in the s a m e  vo lumes  (control). Some animals  r ece ived  the highly aggrega ted  RNA 
by the s a m e  s c h e m e  with s imul taneous  i r rad ia t ion  of the f r a c t u r e  region with u l t rasound on the U T P - 1  ap -  
pa r a tu s ,  a t  a f requency  of 890 kHz, with a spec ia l  tube a t tachment ,  in a dose of 0.4 W / c m  2 ( se r i es  IV). The 

an imals  were  sac r i f i ced  10, 15, 20, 30, and 45 days l a te r .  Reg en e -  
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Effect  of RNA on F r a c t u r e  

ll ydr~  r~  
con ten t  in re- 

n e n e r a t i n g  bone 
n mg/g dry 

8,15-+0, 52 
3,10_+0,29 
3,56-+0,56 
5,90_+1,07 
3,90_+0,49 
4,34_+0,73 
3,00_+0,78 
4,00+_0,28 
4,50+_0,75 
3,10+-0,48 
4,00_+0,58 
3,31_+0,10 

M e c h a n i c a l  
a t r eng th  of  
r e g e n e r a t i n g  
bone ( g / c m  2) 

2 200 + 121,4 
I 600+201,4 
1 633+242,0 
3 300+441,0 
2 400--- 189,0 
2 267+497,0 
5 170_583,0 
3400-+199,0 
4 000-+364,0 
7 820_+665,0 
4 500_+384,0 
5 OOO-+529,O 

ra t ing  bone was inves t igated his to logical ly  (stained with h e m a t o x y -  
l in -eos in  and by Van Gieson ' s  method),  for  mechan ica l  s t rength  
by  means  of the RM0.5 appara tus ,  and b iochemica l ly  (collagen de-  
t e rmined  as hydroxyprol ine)  [7]. 

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

On the 10th day in the zone of the f r a c t u r e  in the control  an i -  
m a l s  main ly  a f i b ro r e t i cu l a r  t i s sue  was found, with os teoblas t ic  
cel ls  nea r  the ends of the f r a g m e n t s .  In an imals  r ece iv ing  in jec -  
t ions of homologous RNA, the zone of the defect  was f i l led main ly  
with chondroid t i s sue .  In s e r i e s  II the f r ac tu red  zone was fil led 
pa r t l y  with f i b ro r e t i cu l a r  and pa r t l y  with granulat ion t i s sue .  
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Fig.  1. Regenera t ing  t i s sue  p redomina t ing  in zone of f r a c -  
ture  on 20th day in di f ferent  s e r i e s  of expe r imen t s  (I-IV). 
Hematoxyl in -eos in ,  120 X o 

Fig.  2. Regenera t ing  t i s sue  predomina t ing  in 
f r a c t u r e  zone on 45th day in di f ferent  s e r i e s  of 
expe r imen t s  (I-IV). Hematoxyl in -eos in ,  120 • 

As Table 1 shows,  the mechan ica l  s t rength  of the 
newly fo rmed  r egene ra t ing  bone was 35% less  in the con-  
t ro l  on the 10th day than in the expe r imen t s  of s e r i e s  I. 
In s e r i e s  II the s t rength  of the r egene ra t ing  bone to a 
s epa ra t ing  fo rce  cor responded  to the control  r e su l t s .  The 
collagen content in the r egene ra t ing  bone of the control  
an imals  was 3.56 m g / g  d ry  t issue,  and 8.15 m g / g  in the 
an imals  of s e r i e s  I, i .e. ,  228% g r e a t e r .  In s e r i e s  II the 
hydroxyprol ine  content was a lmos t  the s ame  as in the 
control .  

On the 20th day a significant  d i f ference  appeared  
in the c h a r a c t e r  of r egenera t ion  in al l  s e r i e s  of the ex-  
p e r i m e n t s .  At this t ime in the control  an imals  the ends 
of the bone f r agmen t s  were  l a rge ly  joined by zones of 
chondroid t i s sue .  In the an imals  of s e r i e s  I the bone 
f r a g m e n t s  were  joined by t i s sue  consis t ing of newly 
fo rmed  bone t rabecu lae ,  the a r e a s  between which were  
fi l led with f i b ro r e t i cu l a r  t i s sue  r ich  in blood v e s s e l s .  In 

the an ima l s  of s e r i e s  II  the zone of the f r a c t u r e  was fi l led with f i b ro r e t i cu l a r  t i ssue ,  among which were  
zones of chondroid t i s sue .  Deposi ts  of newly f o r m e d  bone t i s sue  were  p r e s e n t  along the p e r i o s t e a l  su r face  
of the f r a g m e n t s  (Fig. 1). 

On the 30th day the mechan ica l  s t rength  of the r egenera t ing  bone (Table 1} in the expe r imen t s  of s e r i e s  
I was 129% g r e a t e r  than in the control .  The collagen content on the 30th day in s e r i e s  I was 1.5 m g / g  less  
than in the control .  

On the 45th day d i f fe rences  p e r s i s t e d  between the control  and the expe r imen t s  of s e r i e s  I. In the con-  
t ro l  and in s e r i e s  II, spongy bone t i s sue  was p r e s e n t  in the zone of the f r ac tu re ,  undergoing reorgan iza t ion ,  
whe reas  in s e r i e s  I the f r a g m e n t s  of the f e m u r  were  joined by newly f o r m e d  compact  bone t i ssue ,  with a 
developed medu l l a ry  canal (Fig. 2). Significant d i f fe rences  also were  obse rved  in the s t reng th  of the r e g e n e -  
ra t ing  bone.  In the control  and in s e r i e s  II  the b reak ing  fo rce  did not exceed 5600 g / c m  2, while in s e r i e s  I 
it was 7820 g / c m  2. The col lagen content on the 45th day was back  to n o r m a l  in the expe r imen ta l  and control  
s e r i e s ,  name ly  3.5 m g / g .  

As the expe r imen ta l  data show, di f ferent  types of RNA obtained f r o m  bone t i s sue  differ  in the i r  effect  
on hea l ing  of f r a c t u r e s .  Homologous RNA s t imula tes  f r a c t u r e  heal ing.  This s t imula t ing  action is seen  m o s t  
c l ea r ly  in the ea r ly  s tages  of r egene ra t i on .  The fo rma t ion  of d i f ferent ia ted  s t r u c t u r e s  and ma tu ra t ion  of 
r egene ra t i ng  t i s sues  in s e r i e s  I were  obse rved  20-25 days e a r l i e r  than in the control .  The collagen content 
in s e r i e s  I r o s e  sha rp ly  in the e a r l y  s tages  of heal ing and ant ic ipated the control  s e r i e s  by 20 days .  
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Highly aggregated RNA did not accelerate regeneration of bone tissue, but actually slowed the process 
to some extent. Ultrasound, combined with highly aggregated RNA, in the dose used, likewise did not stim- 
ulate osteogenesis. 
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