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Incorpora t ion  of Ca 45 into bone t i ssue during p r i m a r y  and secondary  (after 50 days) r egenera t ion  is de-  
p r e s s e d  in thymectomized  r a t s .  This depress ion  is pa r t i cu la r ly  marked  during secondary  regenera t ion  of 
bone af te r  thymectomy and is observed  in both injured and uninjured par t s  of the skeleton.  

Regenerat ion af te r  repea ted  exper imenta l  t rauma is m o re  marked  in degree  and more  rapid in its 
course  than af te r  identical  p r i m a r y  t rauma [2, 4, 6, 7, 9]. However,  the mechanism of this "anamnest ic  r e -  
action" has r ece ived  inadequate study. 

The object  of the p r e sen t  invest igat ion was to study the ro le  of the thymus in activation of secondary  
regenera t ion ,  in view of r epo r t s  indicating its importance in the regulat ion of minera l  metabol ism and the 
course  of r egenera t ion  in calcif ied t issues  [1, 3, 8]. 

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

Exper iments  were  ca r r i ed  out on 128 Wistar  ra t s  weighing 80-120 g, dis tr ibuted among 7 groups: 
1) control ,  2) p r i m a r y  t rauma,  3) repea ted  t rauma,  4) thymectomy,  5) thymectomy plus p r i m a r y  t r a u m a ,  
6) thymectomy plus repea ted  t rauma,  7) repea ted  t rauma plus thymectomy plus p r i m a r y  t rauma.  Measured 
t r auma  [6] was inflicted on the f emora l  diaphysis.  An identical  second t rauma was inflicted to the same par t  
of the bone 50 days a f te r  p r i m a r y  t r auma.  Thymectomy was ca r r i ed  out as descr ibed  e l sewhere  [10]. The 
animals were  sac r i f i ced  3 and 15 days a f te r  the beginning of the exper iment  (groups 1, 2, 4, and 5) or  af ter  
repea ted  t rauma (groups 3, 6, 7). Ca~C12 was injected subcutaneously into the ra t s  24 h before  sacr i f i ce  in 
a dose of 1000 p u l s e s / m i n / g  (specific act ivi ty 0.116 mCi /mmole ) .  Radioactivity was de termined in ash 
samples  (10 mg) f rom bone t i ssue on a type PP-16  apparatus with a T -2 5 -BF L  end-type counter  (thickness 
of m ic a  1.1 mg/cm2).  The e r r o r  of de terminat ion  of radioact ivi ty  did not exceed 2%. The resu l t s  were  ex-  
p r e s se d  in p u l s e s / r a i n / m g  ash and subjected to s ta t i s t ica l  analysis  using Student 's c r i te r ion .  Differences 
were  regarded  as significant when P _< 0.05. 

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

Incorporat ion of Ca ~ into bone t i ssue of thymectomized  animals (group 4) was reduced on the 3rd  day 
to 85.5% compared  with the control  (group 1), a f te r  which it inc reased  to 134% on the 15th day (Table 1). 
The dif ference is s ta t i s t ica l ly  significant (P < 0.001). After  p r i m a r y  and secondary  t rauma (groups 2 and 
3), incorpora t ion  of the isotope into regenera t ing  bone was increased ,  this inc rease  being observed  by the 
7th day of secondary  regenera t ion ,  i .e . ,  sooner  than during p r i m a r y  regenera t ion .  The dif ference is s igni-  
f icant  (P < 0.05). These changes in calcium metabol i sm in the calcif ied t i ssues  a re  general ly  in agreement  
with those d i scovered  previous ly  [1, 5, 6]. 

The course  of p r i m a r y  pos t t raumat ic  regenera t ion  in thymectomized animals (group 5) was marked  
by absence of the ea r ly  phase of activation of metabol ism,  and it was evidently de termined  only by the thy- 
ihectomy itself;  the d i f ferences  be tweengroups  5and 4 a re  not significant.  Changes in calcium metabol ism 
developed in a s imi l a r  manner  during secondary  regenera t ion  in thymectomized animals (group 6). On the 
3rd day of the exper iment ,  for  instance,  Ca 45 incorporat ion into the injured femur  fell  to 84.6% of the level  
in intact  control  animals (P=0.05),  and then inc reased  by the 15th day to 136% (P < 0.001). Changes in 
metabol i sm in the other  bones of the animals of this group were  s imi la r  in direct ion.  The dynamics of in-  
corpora t ion  of Ca ~5 was the same as in thymectomized  r a t s  (group 4). 

Cen t r a l  Resea rch  Labora tory ,  Moscow Medical Stomatologic Institute (Presented  by Academician of 
the AMN SSSR N. A. Fedorov) .  Trans la ted  f rom Byulleten'  l~ksperimental 'noi  Biologii i Meditsiny, Vol. 67, 
No. 5, pp. 83-85, May, 1969. Original a r t i c le  submitted August 7, 1968. 

540 



TABLE 1. Incorpora t ion  of Ca 45 
( p u l s e s / m i n / m g  ash) into F e m u r  in N o r -  
m a l  Animals ,  During Regenera t ion ,  and 
After  Thymec tomy  (M • m) 

Days of experimen~ 
Group 3-1~d 7- th 15-th 

1 
2 
3 
4 
5. 
6 
7 

934 • 50 (5) 
1 046• (4) 
1 020--+37 (5) 

799 • 62 (8) 
806• (9) 
790--+47 (8) 
895-+ 14 (10) 

966 • 74 (5) 
732• (4) 
044 • 70 (5) 

133• (9) 

800_ 24 (~) 
1120• 107 (5) 
1165• (7) 
I077• (I0) 
I087 • (9) 
I016• (I0) 
940 • 64 (9) 

Note. Number  of r a t s  in p a r e n t h e s e s .  

Repeated  r egene ra t ion  was dis turbed if t hymec tomy was 
c a r r i e d  out in addition to p r i m a r y  t r auma  (group 7). In these 
an imals  the metabo l ic  leve l  in the injured f e m u r  was lowered on 
the 3rd and 15th days of the expe r imen t  to 87.7 and 80.6% r e s -  
pec t ive ly  of its level  in an imals  with secondary  t r a u m a  (group 
3). The di f ference  is s ta t i s t i ca l ly  s ignif icant  (P < 0.01; P < 
0.05). On the 7th day of the expe r imen t  in an imals  with secon-  
da ry  r egene ra t ion  following thymectomy,  act ivat ion of r e g e n e r a -  
tion was obse rved :  155% compared  with p r i m a r y  t r a u m a  (group 
2), p < 0.002. This is s i m i l a r  to the r e su l t  obse rved  in n o rma l  
secondary  r egenera t ion .  

I t  can be concluded f r o m  these  r e su l t s  (Table 1) that a f t e r  
t hymec tomy  in r a t s  depress ion  of p r i m a r y  and seconda ry  p o s t -  
t r auma t i c  r egenera t ion  of bone t i s sue  is obse rved ,  e x p r e s s e d  as 
a d e c r e a s e  in the r a t e  of Ca 45 incorpora t ion .  This r eac t ion  is 

genera l i zed  in c h a r a c t e r  and is exhibited both in the injured and uninjured p a r t s  of the skele ton.  Suppres -  
sion of the ~anamnes t ic  r eac t ion  w to p reced ing  t r a u m a  is independent of whether  the thymec tomy  is c a r r i e d  
out at the t ime  of p r i m a r y  or  secondary  t r a u m a .  

The re  a r e  s e v e r a l  poss ib le  explanations of the pathogenet ic  m e c h a n i s m s  of this phenomenon.  Af te r  
thymec tomy,  fo r  instance,  the " m e m o r y  ~ of the p r i m a r y  r egene ra t ion  p r o c e s s  is dis turbed,  as a r e su l t  of 
which the p r inc ipa l  phenomenon of s econda ry  r e g e n e r a t i o n - a c t i v a t i o n  of m i n e r a l  m e t a b o l i s m - d o e s  not take 
p lace .  

On the o ther  hand, it can be pos tu la ted  that the thymus plays  no p a r t  in the fo rmat ion  of the " a n a m n e s -  
t ic r eac t ion"  to p r e c e d i n g  t r auma ,  and act ivat ion of ca lc ium m e t a b o l i s m  does not take place  dur ing seconda ry  
r egene ra t i on  through the d i rec t  o r  ind i rec t  inhibi tory effect  of thymec tomy on m i n e r a l  m e t a b o l i s m  in ca l -  
cified t i s sues .  The poss ib i l i ty  cannot be ruled out that m e c h a n i s m s  of regula t ion of m i n e r a l  m e t a b o l i s m  in 
bone a r e  r e s t o r e d  to n o r m a l  in the case  of r egene ra t ion  combined with thymec tomy at l a t e r  per iods  than 
when thymec tomy  and r egene ra t ion  occur  s epa ra t e ly .  A fu r the r  s tudy of these  m a t t e r s  is r equ i red .  
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