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Changes  of Mucopolysacchar ides  in the Epiphyseal  Plates  of Mice Fo l lowing  Neonatal  T h y m e c t o m y  

We repor ted  a remarkable  re ta rda t ion  of the  enchondral  
and the  endochondral  ossification, and a severe genera- 
lized bone a t rophy  besides the  depression of the  immunol -  
ogical capac i ty  in mice suffered f rom wast ing syndrome 
following neonata l  t h y m e c t o m y  1-5. 

The  purpose of this present  communica t ion  is to dis- 
cover  the  mucopolysacchar ides  change in the  growth 
plates of the  wasted animals.  

Material and method. Our pr ior  publ icat ions  concerning 
to the  s train of the  exper imenta l  animals  and t h y m e c t o m y  
are referred to 1,~. 10 wasted animals  were selected for 
the h is tochemical  examinat ions ,  dur ing the  6 th -7 th  post-  
opera t ive  weeks. 10 sham-opera ted  l i t t e rmates  of the  
same age acted  as controls.  

The  earlier examina t ions  were comple ted  by  a quali-  
t a t ive  his tochemical  analysis, referring to the  oxygeniza-  
t ion of bone. The  Ri t ter -Oleson me thod  used, if  is prefer- 
able for the  s imul taneous  demons t ra t ion  of the  neut ra l  
and acid mucopolysaccharides.  The  acid is blue, and the  
neut ra l  is reddish coloured in the  histological  specimens. 
This  react ion of the  epiphyseal  plates of the  distal  end 
of femora was observed.  

Results and discussion. A preponderance  of the  acid 
mucopolysacchar ide  in t h e  intercel lular  substance of 
car t i lage was seen in the  growth plates of femora  of the  
control  animals  which has Hale  posi t iv i ty .  A faint  P A S  
pos i t iv i ty  (red colour) in the  degenera t ive  zone of the  
epiphyseal  plates  could be seen. There  is an intensive 
blue colour in the  in te rmedia te  zone of the  growth plates 
also (Figure 1). 

A marked  P A S  pos i t iv i ty  in the  ma t r ix  of the  epi- 
physeal  plates of the  wasted  animals  could be observed.  
The  cart i l lagineous remain ing  hya l in  pil lars are also red- 
dish coloured, and P A S  pos i t iv i ty  m a y  be seen sub- 
periosteal ly a t  the  la teral  edges of the  growth  plates 
(Figure 2). There  are similar  colours in the  intercel lular  
substance of the  epiphyseal  plates  of ver tebrae .  These 

changes were demons t rab le  in all animals  wi th  the  wast ing 
syndrome.  

F r o m  the  observat ions,  there  is a preponderance  of the  
neut ra l  mucopolysacchar ide  in the  growth plates of mice 
suffering f rom wast ing syndrome following neonata l  
t h y m e e t o m y  as seen, by  this qua l i t a t ive  his tochemical  
analysis.  These phenomena  refer to b rady t rophy ,  i.e. the  
deficiency of the  oxygeniza t ion  of the  tissue ment ioned:  
The  diminished cellular ac t iv i ty  and ma t r ix  product ion  
in the  growth zone, and the  preponderance  of P A S  posi- 
t i v i ty  indicates the  considerable a l te ra t ion  of the  oxygenic  
processes of the  epiphyseal  plates% 

I t  is known t h a t  the  plates,  not  unlike o ther  organs 
during growth,  are sensi t ive to the  general  body changes, 
hormona l  influences and the  lack of nut r ients  essential  
for specific oxygenic processes. Malnut r i t ion  and s tarva-  
tion, v i tamins ,  acute  and chronic illness, infections, the  
var ious  hormona l  effects, and the  lack of these depr ive  
the  plates of the  adequa te  essential  substances which 
are necessary for g rowthL The lack of t hymic  funct ion 
is manifes ted in the  depression of the  immunologica l  
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Fig. 1. C3H sham-operated littermate. There is an intensive blue 
eolour (Hale positivity) in the intermediate zone of the distal growth 
plate of femur. Ritter-Oleson staining. • 60. 

Fig. 2. C3H neonatally thymeetornized wasted mouse. There is a 
remarkable reddish eolour (PAS positivity) in the matrix of the 
distal epiphyseal plate of femur. Ritter-01eson staining. • 60. 



15.9. 1969 Speeialia 983 

capac i ty ,  a n d  w i t h i n  severa l  weeks, a was t i ng  s y n d r o m e  
in n e o n a t a l l y  t h y m e c t o m i z e d  miceS, '. I t  is u n c e r t a i n  
w h e t h e r  t he  d e m o n s t r a t e d  r e t a r d a t i o n  of t he  oss i f ica t ion 
a n d  t he  genera l i zed  bone  a t rophy ,  w i t h  t he  cons iderab le  
a l t e r a t i o n  of t he  oxygenic  processes,  are t h e  resu l t  of t h e  
depressed  i m m u n o l o g i c a l  c a p a c i t y  or of t he  complex  an d  
n o t  exac t ly  de t ec t ed  processes  ef fec t ing t he  w a s t i n g  
syndrome .  Th i s  defec t  in  t he  g r o w t h  ind ica tes  t h a t  neo-  
n a t a l  t h y m e c t o m y  a n d  t he  deve lop ing  o rgan i sm is su i t ab l e  
for t h e  s t u d y  of t h e  a n t a g o n i s t i c  cor re la t ion  1~ b e t w e e n  
t h e  t h y m i c  f u n c t i o n  a n d  t h e  growth .  On t h e  o t h e r  h a n d  
t h e  lack  of t h y m i c  func t i on  shou ld  be  cons idered  in t h e  
i n t e r p r e t a t i o n  of those  diseases, w h i c h  are  due  to t h e  
defec t  of t he  ep iphysea l  p la tes .  

Zusammen/assung. Es wurde  eine Pr~iponderanz  der  
n e u t r a l e n  Mukopo lysaccha r ide  in der  E p i p h y s e a l p l a t t e  

der  n e o n a t a l  t h y m e k t o m i e r t e n  M~iuse b e o b a c h t e t  u n d  
das  Ph~.nomen d i sku t ie r t .  

L. 13EREK, K. ASZ6DI, ZS. BXNOS, 
P. ANDERLIK a n d  I. SZERI 

Clinic o/Orthopaedy and Institute o/ Microbiology, 
Medical University, 
Budapest (Hungary), 20 March 1969. 
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Vertebral Malformations in Chicks Caused by X-Radiation During Their Embryonic Development 

I t  is k n o w n  t h a t  per iods  of h ighe r  s ens i t i v i t y  to  t h e  
ac t ion  of e n v i r o n m e n t a l  fac tors  m a y  be  s t a t e d  ill t h e  
d e v e l o p m e n t  of a n  e m b r y o  as well  as of b u d s  of i ts  par -  
t i cu l a r  organs.  The  per iods  of h ighe r  s ens i t i v i t y  of t h e  
e m b r y o  are o f t en  t h e  m o m e n t s  a t  w h i c h  h e r e d i t a r y  infor-  
m a t i o n  p r o g r a m m i n g  t he  d e v e l o p m e n t  of t he  g iven  organs  
are  real ized.  D e t e c t i o n  of those  per iods  a n d  t he  m a n n e r  
of t he  e m b r y o ' s  response  to t he  ac t ing  fac to r  is a necessa ry  
cond i t i on  for u n d e r s t a n d i n g  te ra togenes is .  

I n  t h e  e x p e r i m e n t s  p r e sen t ed  t h e  a u t h o r s  h a v e  decided 
to d e t e r m i n e  t h e  per iods  of h ighe r  s ens i t i v i t y  ~n t h e  de- 
v e l o p m e n t  of t h e  v e r t e b r a l  c o l u m n  in hens  b y  m e a n s  of 
X - r a d i a t i o n .  

Newly  la id  eggs (150) of W h i t e  Legho rn  hens  were 
d iv ided  in to  5 equa l  groups  (A-F)  a n d  i n c u b a t e d  a t  
38~ a i r  h u m i d i t y  be ing  65%.  The  eggs were t u r n e d  
5 t imes  in t h e  course  of 24 h. The  s epa ra t e  g roups  of 
eggs were exposed  to a s ingle dose 500 r X - r a d i a t i o n  
(ob ta ined  f rom t h e  a p p a r a t u s  DOF,  55 kV, 7 mA,  w i th -  
ou t  f i l tre)  a f t e r  25 (group A), 42 (group ]3), 52 (group C), 
65 (group D) a n d  72 (group E) hou r s  of i ncuba t ion ,  i.e. 
d u r i n g  t h e  f o r m a t i o n  of somi tes  1. I n  t he  19 th  d a y  of 
i n c u b a t i o n  t he  e m b r y o s  were kil led a n d  f ixed in alcohol.  

Fig. 2. An embryo of the group C. Thoracic vertebrae are deformed 
and interfused. In presaeral region the centra and arches are not 
developed. 

Fig. 1. An embryo of the group B. The arrow in cervical region 
points and additional half-vertebra. Thoracic vertebrae are deformed 
and fused. The ribs associated with them are either fused along their 
whole length or only at their base. The centra of the last thoracic 
and presacral vertebrae are split out. 

Fig. 3. An embryo of the group C. The centra of thoracic and two 
before last cervical vertebrae are fused. In presacral region the 
vertebrae are deformed and fused, the sacral and caudal regions are 
lacking the vertebral buds. 
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