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The collagen content in the skin of albino r a t s  r i s e s  on the ave rage  by 29% by the age of 12 months,  
t h e r e a f t e r  r emain ing  constant .  

The hexosamine  content fal ls  by 21~c by the age of 3 months,  and also r e m a i n s  unchanged the rea f te r .  
A growth-inhibi t ing diet  (deficient in ca lor i f ic  value) has no effect  on the col lagen and hexosamine content 
in the skin of albino r a t s .  

Cons iderable  changes  in the quanti tat ive content of collagen, procol lagen,  elastin,  and ground sub-  
s tance of the connect ive t i s sue  take place with age [1, 3]. Loss  of ground subs tance  by the t i s sues  as old 
age approaches  leads to d is turbances  of the i r  pe rmeab i l i t y  and adve r se ly  affects  thei r  me tabo l i sm [6, 8]. 

The object  of this invest igat ion was to study age changes in the content of collagen, the main  con-  
nect ive  t i s sue  protein,  and of hexosamine,  a component  of the ground substance,  and to examine the effect  
of a growth- inhibi t ing diet on these  indices.  

Such a diet p roduces  changes in many  different  indices:  me tabo l i sm,  s ta te  of the endocr ine  glands, 
etc.  [2, 5]. F o r  that  r e a s on  the study of the s ta te  of the connect ive t i s sue  in an imals  with inhibition of growth 
is  of definite in t e res t .  

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

Expe r imen t s  we re  c a r r i e d  out on albino r a t s  aged 3, 12, and 24 months .  Rats  aged 1, 3, 12, and 24 
months  acted as  con t ro l s .  The col lagen content  was de te rmined  by the method of McFar l ane  andGues t  [9] 
and the he~osamine  content  by Smi ts '  method [10]. 

F igu re s  showing changes  in the col lagen content in an imals  under  normal  conditions and when kept 
on a diet  deficient  in ca lor i f ic  value a r e  given in Table  1. 

The col lagen content i nc reased  with age, e spec ia l ly  f r o m  1 to 3 months,  when it r o se  by 19.31~c; f rom 
3 to 12 months  some inc rea se  continued to take place (by 9.52~c), but a f te r  12 months  the col lagen content 
showed no fu r the r  change until old age. Hence, the total content of col lagen in the skin inc reased  with age 
on the ave rage  by 30%, in a g r e e m e n t  with r e s u l t s  obtained by another  method [1] and also with r e su l t s  ob-  
tained by other  w o r k e r s  [6-8]. 

In r a t s  with inhibition of growth no di f ference  in the col lagen content of the skin compared  w i t h n o r m a l  
an ima l s  was observed .  

Resul t s  showing changes in the hexosamine  content of the connect ive t i ssue  a r e  s u m m a r i z e d  in Table 
2. They show that  the hexosamine  content fell by 21% until the age of 3 months,  t he rea f t e r  r emain ing  p r a c -  
t ical ly  constant  until old age. No abnormal i ty  was obse rved  in the exper imenta l  an imals .  

With age, therefore ,  the re  is anaccumula t i ono f  the connec t ive - t i s sue  pro te in  collagen, accompanied  
by a d e c r e a s e  in the hexosamine  content. This c o r r e l a t e s  with the r e su l t s  of o ther  invest igat ions [11]. 
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TABLE 1~ 
of Albino Rats  at Dif ferent  Ages  (in m g / g  dry  t issue) 
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Effect  of Growth-Inhibi t ing Diet  on Collagen Content of Skin 
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Legend: he re  and in Table  2, P denotes s ignif icance of d i f ference  found in 
exper iment ;  A min imal  value of s ignif icance of d i f ference  as  de te rmined  
by Student 's  method [4]. 

TABLE 2. Effect  of Growth-Inhibi t ing Diet  
on Hexosamine  Content of Skin of Albino Rats  
at Dif ferent  Ages (in m g / g  dry t issue)  
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TABLE 3. Hexosamine /Col l agen  Ratio (x 10 -3) 
under  Norma l  Conditions and in Animals  
on Growth-Inhibi t ing Diet  
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To a s s e s s  the loss  of ground subs tance  by the 
connect ive t i ssue  with age, the hexosamine /co l l agen  
ra t io  was calcula ted.  The r e su l t s  obtained a re  given in 
Table  3. 

With age, as Table 3 shows, the content of ground 
subs tance  in the connective t i ssue  fal ls  cons iderably .  

With r e spec t  to the indices invest igated,  a g rowth-  
inhibiting diet thus had no effect  on the typical  r e l a t ion-  
ships of development  of the normal  (control) an imals  
with age. 

In all p robabi l i ty  some d i f fe rences  exis t  in the 
skin of albino r a t s  with inhibited growth and no r ma l  
aging an imals .  This  is suggested by a number  of 
f ea tu re s  dist inguishing the exper imenta l  an imals  f rom 
the cont ro ls :  the thick, sof ter ,  and l ighter  hair ,  even 
in old ra ts ,  compa red  with the thin, coarse ,  yel lowish 
ha i r  of no rma l  r a t s  at the age of 24 months.  In addition, 
in the e las t ic i ty  and thickness  of the skin the e x p e r i -  
menta l  animals appeared much "younger" than the 

controls. Clearly different indices of the state of the 

connective tissue must be chosen to determine the 

causes of these differences. 

Changes in the total content of ground substance 

of the connective tissue cannot give a complete picture 

of the trend of processes taking place in it during aging 
and in the course of exposure of the animal to various 
influences. 
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