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C o l l a g e n  in E x p e r i m e n t a l  L a t h y r l s m  1 

Since  l a t h y r i s m  h a s  b e e n  k n o w n  m a i n l y  f rom t h e  
m o r p h o l o g i c a l  aspec t ,  we wish  t o  r e p o r t  he r e  t h e  e f fec t  
of swee t  p ea  d ie t  on  t h e  s y n t h e s i s  of co l lagen  in  g rowing  
ra t s .  MIELKE, LALICH, a n d  ANGEVINE s f o u n d  r ecen t l y ,  
t h a t  t h e  a d m i n i s t r a t i o n  of t h e  tox ic  a g e n t  ( f l -amino-  
p rop ion i t r i l e )  dec rea sed  t h e  s y n t h e s i s  of h y d r o x y p r o l i n e  
in  c r o t o n  oil pouches .  T h e  f i nd ings  r e p o r t e d  be low agree  
wel l  w i t h  t h e i r  resul t s .  

T h e  e x p e r i m e n t a l  d i e t  s c o n t a i n e d  56% swee t  peas  a n d  
t h e  c o n t r o l  d i e t  o r d i n a r y  peas  r e spec t ive ly .  T h e  r a t s  
( W i s t a r  s tock ,  b o t h  ma le s  a n d  females)  were  fed w i t h  
d ie t  ad libitum in  i n d i v i d u a l  cages.  T h e  w e a n l i n g  a n i m a l s  
we ighed  in t h e  b e g i n n i n g  40 g (mean)  a n d  a f t e r  2 m o n t h s  
in  t h e  c o n t r o l  g r o u p  135 g (mean)  a n d  in t h e  l a t h y r u s  
g r o u p  100 g (mean) .  

W o u n d s  of a b o u t  1 c m  l e n g t h  were  c u t  (in local  an -  
aes thes i a )  in  t h e  b a c k s  of t h e  a n i m a l s  a n d  closed w i t h  
c o n t i n u o u s  si lk su tu r e .  No  in fec t ions  occur red .  A f t e r  
f ive  d a y s  t h e  a n i m a l s  were  kil led.  S t r ip s  (1 cm b road ) ,  
c o n t a i n i n g  t h e  sca r  t r a n s v e r s e l y  in  t h e  midd le ,  were  c u t  
f r o m  t h e  sk ins  a n d  t h e  t ens i l e  s t r e n g t h  u p  t o  t h e  r u p t u r e  
was  m e a s u r e d  w i t h  a s imple  s y s t e m  of h a n g i n g  weights ,  
I n  t h e  c o n t r o l  g r o u p  (5 ra t s ) ,  t h e  t ens i l e  s t r e n g t h  of t h e  
scars  was  o n  t h e  a v e r a g e  140 g ( range  106-181 g) a n d  in 
l a t h y r u s - g r o u p  (4 r a t s )  57 g (33-87  g). T h e  t h i c k n e s s  of 
t h e  c o r i u m  was  0-25 m m  (mean)  in  t h e  c o n t r o l  g r o u p  a n d  
in  t h e  l a t h y r u s  g r o u p  0-15 m m  (mean) .  

To  c h e c k  t h e  s t a b i l i t y  of t h e  col lagen,  t h e  t h e r m a l  
s h r i n k i n g  p o i n t  was  d e t e r m i n e d  f r o m  4 s a m p l e s  of t a i l  
t e n d o n  in e a c h  g roup .  I t  was  i d e n t i c a l  a n d  n o r m a l  in  
b o t h  g r o u p s  (61°-62°C).  

T h e  sk in  s a m p l e s  were  c l e aned  m e c h a n i c a l l y  f r o m  h a i r  
a n d  fa t ,  g r o u n d  a n d  f i na l l y  e x t r a c t e d  w i t h  e t h e r  a n d  
ace tone .  T h e  a m o u n t  of h y d r o x y p r o l i n e  was  e s t i m a t e d  
(a f t e r  c o n v e r s i o n  of t h e  co l lagen  to  ge la t ine)  a c c o r d i n g  
to  NEUMANN a n d  LOGAN 4 a n d  t y r o s i n e  a c c o r d i n g  to  

1 This work forms a part of a program which has been aided by 
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s j .  E. MIELKE, J. J. LALICH, and D. M. ANGEVINE, Proc. Soc. 
exp. Biol. Med. N. Y. 94, 673 (1957). 

3 Sweet pea meal (Lathyrus odoratus Spencer) . . . .  56-0°/o 
Casein . . . . . . . . . . . . . . . . . . . . . . .  5-8% 
Wet yeast (containing ~7% dry matter) . . . . . . . .  5-8% 
Sodium chloride . . . . . . . . . . . . . . .  . . . .  2"3% 
Calcium carbonate . . . . . . . . . . . . . . . . . .  ~.3% 
Sucrose . . . . . . . . . . . . . . . . . . . . . .  27"7 % 
Each rat received daily 1 ml of following solution : 100 ml of olive oil, 
1000 I.U. vitamin A, 30 I.A. vitamin D, 50 mg toeopherol and 6 mg 
vitamin K. 

R. E. NEUmANN and M. A. LOGAN, J. biol. Chem. 186, 549 
(1950); 184, 299 (1950). 

HEIDELBERGER a n d  MACPHERSON 5. T h e  r e s p e c t i v e  
b o n e  s a m p l e s  were  s imi l a r l y  o b t a i n e d  f r o m  t h e  t h i g h -  
bones .  B o n e  sa l t s  were  n o t  r e m o v e d .  

T h e  ' t y r o s i n e ' - c o n t e n t  d i f fe red  in  b o n e  ge l a t i ne  be-  
t w e e n  t h e  l a t h y r u s  a n d  c o n t r o l  g r o u p s  ( m e a n s  0.28~/o a n d  
0.17~/o, P < 0.01). T h i s  was  n o t  f o u n d  in  sk in  samples .  

T h e  n o n - c o l l a g e n o u s  res idues  c o n t a i n e d  v e r y  l i t t l e  
h y d r o x y p r o l i n e .  T h e r e  was  no  d i f fe rences  in  t h e  a m o u n t  
of ' t y r o s i n e '  in  t h e  sk in  sample~ ,  b u t  a g a i n  in  t h e  b o n e  
i t  was  h i g h e r  in  t h e  l a t h y r u s  t h a n  in t h e  c o n t r o l  g r o u p  
(means  0-35% a n d  0.25~/o r e spec t ive ly ,  P < 0.10). A-  
g a i n s t  t h i s  b a c k g r o u n d  t h e  dec rease  in  t h e  h y d r o x y -  
p ro l ine  in  t h e  b o n e s  is s t i l l  m o r e  s ign i f i can t .  

L. KALLIOMJ~KI, MAIJA YLI-POHJA, 
and E. KULONEN 

Department o/ Medical Chemistry, University o/ Tur- 
ku (Finland), August 5, 1957. 

Zusammen/assung 

Mit  W i c k e n d i ~ t  s y n t h e t i s i e r e n  w a c h s e n d e  R a t t e n  
wen ige r  H y d r o x y p r o l i n  als  K o n t r o l l e n ,  u n d  die  Zug-  
f e s t igke i t  des  N a r b e n g e w e b e s  is t  v e r m i n d e r t .  D e r  
W A r m e s c h r u m p f u n g s p u n k t  des  Col lagens  i s t  u n v e r A n -  
der t .  I n  de r  H a u t  b l e i b t  die Menge  des  G e l a t i n ~ t y r o -  
s ins  J) gleich,  w ~ h r e n d  sie i m  K n o c h e n  a n s c h e i n e n d  v e r -  
m e h r t  is t .  

S M. HEIDELBERGER and C. F. M. MACPHEEBON~ Science 97, 405 
(1943). 

Ein n e u e r  v o r t e i l h a f t e r  S u b s t i t u t i o n s t y p u s  
der  Loka lan~ i s the t ika  

Auf  G r u n d  v o n  Erw~igungen  f iber  die B e d e u t u n g  
p h y s i k a l i s c h - c h e m i s c h e r  E i g e n s c h a f t e n  f i i r  d e n  W i r -  
k u n g s m e c h a n i s m u s  v o n  A r z n e i m i t t e l n  wi rd  bei  de r  r a t i o -  
ne l l en  S y n t h e s e  y o n  L o k a l a n i i s t h e t i k a  of t  die A l k o x y -  
S u b s t i t u t i o n  a n g e w a n d t .  E s  soll  d u r c h  V e r g r 6 s s e r u n g  
de r  L ipo id l0 s l i chke i t  die W i r k s a m k e i t  e r h 6 h t  we rden .  
Die  g e e i g n e t s t e  L~nge  d e r  A l k o x y k e t t e  l i eg t  g e w 6 h n l i c h  
be i  C s b is  C 4, h S h e r e  D e r i v a t e  s ind  rac i s t  zu s t a r k  h y d r o -  
p h o b  (ger inge  Wasse r l 6 s l i chke i t ,  H y d r o l y s e  de r  Salze in  
W a s s e r l 6 s u n g ) .  

I n  F o r t s e t z u n g  u n s e r e r  S t u d i e n  f iber  l oka l an i i s t he -  
t i s ch  w i r k s a m e  b a s i s c h e  E s t e r  de r  a l k o x y s u b s t i t u i e r t e n  
A r y l c a r b a m i n s i i u r e n  1 h a b e n  wir  i m  ]3es t reben ,  l ipoph i l e  
D e r i v a t e  he rzus t e l l en ,  o h n e  i h r e  u n v o r t e i l h a f t e n  E i g e n -  
s c h a f t e n ,  e ine  R e i h e  y o n  D i i i t h y l a m i n o i i t h y l e s t e r n  iso-  
m e r c r  P h e n o x y - ,  B e n z y l o x y -  u n d  P h e n y l ~ t t h o x y c a r b -  

x A. SEKEEA, A. BOROV&NSK~, I. JAKUDEC, K. PALAT und 
~. VEDA, ~eskoslov. farm. 5,388 (1956). - K. PALAT, A. SEEERA und 
C. VEDA, Chem. listy 51, 563 (1957); Exper. 12, ~73 (1956). 

La thyrus  group (5 rats) . . . . . . . . . . . . . . . . .  
Control group (4 rats) . . . . . . . . . . .  . . . . . . .  
P of change occurrence of the difference 

Hydroxyproline in % of defatted tissue 

Skin Bone 

Mean (range) Mean (range) 

7.80 (7.35-8.55) 
8.51 (8.05-9.05) 

< 0.10 

1.84 (1.50-2.40) 
2.31 (1.89-2.43) 

< 0.05 


