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Collagen Proteins in Rats on Long-Term 
Tyrosine Diet 

Ochronotic a r t h r o p a t h y  results  f rom in v i v o  t ann ing  of 
Collagen fibres by  ox ida t ive  po lymers  of homogent i s ic  
~ i d  (~{ILCttl)" BLIVAISS,  ROSENBERG and KUTUZOV "~ 
vroclUced exper imenta l  ochronot ic  a r t h r o p a t h y  b y  feeding 

tos With 5 - 8 %  tyros ine  in the  die t  for a per iod of 18-24 
nths. The  present  inves t iga t ion  was unde r t aken  to 

gain SOme informat ion  abou t  collagen prote ins  in tyros ine-  
fed rats. 

3JVIethods. 24 male  Wis t a r  ra ts  wi th  an ini t ial  weight  of 
U W ' ' t- "g ere d iv ided into 2 groups.  One group served as con- 
rol and received s t andard  Larsen die t  (containing 

~:OUnd wheat ,  lucerne, dried milk,  casein, cod- l iver  oil, 
~ t e r ,  calcium ca rbona te  and salt) and wa te r  ad l ibi tum.  
5 ~  Second group was fed wi th  Larsen  diet  con ta in ing  
s~/0 of 1-tyrosine. Chromatograph ica l ly  it  could be 
-Own tha t  the  tyros ine-fed rats  had  a lkap tonur i a  and 

excreted large amoun t s  of homogent i s ic  acid in the  urine.  
After 12 mon ths  t~,e animals  were sacrificed and the  

~llowing inves t igat ions  were per fo rmed:  (1) Rou t ine  
ls.tological examina t ion .  (2) E s t i m a t i o n  of homogent i s ic  
aela OXidase in l iver  3. (3) De t e rmina t i on  of the  a m o u n t  of 
~°~.agen in skin and ta i l  t endon  s o l u b l e  in cold 0.14 M 

• "ulura chloride and 0 .5M acet ic  acid 4. (4) Acid-soluble  
~Qllagen was isolated f rom pooled skins of cont ro l  and  
~yroslne-treated groups b y  the  me thods  of WOOD 5 and  
~C~SoN*; ( a ) i n  th is  col lagen solut ion the  recons t i tu t ion  

• tbrils was followed b y  the  tu rb id ime t r i e  m e t h o d  ac- 
Cording to W o o d  ~ (in all  exper iments  a phospha te  buffer  
PIt 7.2, I 0.25 was used, t e m p e r a t u r e  for recons t i tu t ion  
~ 30°C); (b) t he  same col lagen solut ion was precipi-  
~ e ~ l  by  warming  to  37 °C for va ry ing  periods of t ime  and 
:~e tUrbidimetr ic  regis t ra t ion  was per formed  Af te r  24 h 
~tte Sanl les " -- o ' - Wa P were rap id ly  cooled to 5 C and the  opac i t y  

s again measured  v. 
~-~esults. After  feeding the  ty ros ine-conta in ing  d ie t  for 
I~i aaonths no gross his tological  changes could be found.  

~StOchemically we prow.~d ochronot ic  p.~gment to  be !! esent in epi thel ia l  ceils of renal  tubul i  as well as in 
r.nal carti lage, where also focal degenera t ive  changes 

t~ uld. be observed.  Homogent i s ic  acid oxidase" in l iver  of 
~Omne- fed  animals  decreased abou t  50% in compar ison 
o~  a Control animals.  W e  could no t  produce ex tens ive  
t~ ° . n o s i s ,  bu t  these findings toge the r  showed t h a t  
~res.me-fed rats  were cont inua l ly  'over f lown '  wi th  homo-  
~ntls ic  acid. The  a m o u n t  of neut ra l  salt  and acid-soluble 
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col lagen in skin and ta i l  t endon  was no t  changed  in the  
ty ros ine - t rea ted  group.  

The  recons t i tu t ion  of fibrils f rom acid-soluble col lagen 
ex t r ac t ed  f rom the  skins o i  ty ros ine- t rea ted  animals  
showed an accelera t ion of f ibri l  fo rmat ion  (Figure i) .  
The  first  phase  of tu rb id ime t r i c  curve  (so-called tag 
phase  s - w h e n  the  smallest  aggregates  of col lagen mole-  
cules are  formed) is shor tened.  The  reconst i t l ,  t ed  fibrils 
a re  more  rap id ly  and easi ly formed f rom the  col lagen 
solut ion isolated f rom ty ros ine- t rea ted  rats .  

Resul t s  shown in F igure  2 were ob ta ined  f rom experi-  
ments  of gel fo rmat ion  a t  37 °C for 24 h and following 
dissolut ion af te r  rap id  cooling to  5 °C. The  gel formed 
f rom collagen of ty ros ine - t rea ted  rats  dissolved to  a 
lesser ex t en t  t h a n  the  gel f rom normal  cont ro l  collagen. 

These  results  suggest  an increased f o r m a u o n  of cross- 
l inkages in col lagen of ty ros ine - t rea ted  ra ts  which can be 
in te rpre ted  in te rms  of 'biological  t ann ing '  by  po lymer ized  
homogent i s ic  acid. This  'biological  t ann ing '  m a y  be the  
first s tep towards  more ex tens ive  degenera t ive  changes in 
conncc t ive  tissue. 
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Fig, 2. Dissolution of heat formed gel from collagen on cooling to 
5°C. Initial concentration of cotlagen 0.039~, pH 7.2. - . . . . . .  Tur- 
bidimetrie curve of collagen from control; . . . . . .  tyrosine treated 
rats. The curves represent the average of 3 measurements in each 

group. 

Zusammenfassung. Bei R a t t a n  wurde  nach  12monat-  
l icher Di~Lt mi t  5% 1-Tyrosin eine Alkap tonur ie  hervorge-  
rufen.  Die histologische Pr t i fung ergab eine Obers~ t t igung  
mi t  der Homogent is insAure,  eine ver r inger te  Ak t iv i t~ t  
der  Oxidase der  Homogent is insAure  in der  Leber  und 
deren massive  Ausscheidung im H a r m  

Z. TRNAVSK~, K. TRNAVSK~ 

and S. KOPECK~ 
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Time 
l~ig , 
eezli~:.Reconstitution of fibrils from collagen solution. Initial con- 
. . . .  ",tuou of collagen solution 0.02%, pH 7.2, temperature 30°C. 
• ~ " "~ Turbidimetrie curve of collagen from control; = tyro- 
~,,te treated rats. The curves represent the average of 3 measurements 

in each group. 
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