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L-valine.  A t  low c o n c e n t r a t i o n s  of t h e  n a t u r a l  a m i n o  acids,  
r eve r sa l  of t o x i c i t y  of B was  o b t a i n e d  on ly  w i t h  prol ine .  
T a b l e  I I  shows t h e  r e su l t s  of v a r y i n g  q u a n t i t i e s  of prol ine .  
B a p p e a r s  to  be  a c o m p e t i t i v e  i n h i b i t o r y  ana logue  of 
prol ine ,  a t  l eas t  w i t h i n  a c e r t a i n  c o n c e n t r a t i o n  range .  
T h e  i n h i b i t o r y  r a t i o  (B/L-prol ine)  is a p p r o x i m a t e l y  20 : 1. 

T h e  t o x i c i t y  of c o m p o u n d  H on  t h e  o t h e r  h a n d  was  
reversed  b y  ser ine  a n d  m e t h i o n i n e .  T a b l e  I I I  shows t h e  
d a t a .  I n c r e a s i n g  c o n c e n t r a t i o n s  of t h e  n a t u r a l  a m i n o  ac ids  
cause  g r e a t e r  t o x i c i t y  reversa l ,  b u t  t h e  i n h i b i t o r y  r a t i o  
is n o t  s t a b l e  as  in  t h e  p rev ious  case. 

The  c o m p a r a t i v e  t o x i c i t y  of t h e  s u b s t a n c e s  t o w a r d s  
mice  was  e x a m i n e d  in t h e  fol lowing m a n n e r .  A lb ino  ma le  
mice  of 20 g were  employed .  E a c h  of t h e  c o m p o u n d s  wa s  
i n j ec t ed  i n to  t h e  mice  a t  a dose  of 500 m g / k g ;  0.2 m l  of a 
sa l ine  so lu t ion  of  t he  c o m p o u n d  a t  p H  7 was  i n j e c t e d  i.p. 

Table I I, Reversal of toxicity of B by proline 

Nephelometer readings L-proline (y/5 ml) 

B, mg]5 ml 0 2 5 10 20 50 
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Table III, Reversal of toxicity of H by serine and methionine 

H, mg/5 ml Nephelometer readings 
L-serine (y/5 ml) 
0 0.5 1 10 20 

L-methiotfine (y/5 nil) 
I00 0.001 0.01 0.05 0.I 2 5 500 

0 64 67 62 61 58 

5 73 72 

10 40 59 65 71 
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in  a n  a sep t i c  m a n n e r  once  a d a y  for  6 consecu t i ve  d a y s ;  
a m i n i m u m  of 6 mice  were  e m p l o y e d  for e ach  c o m p o u n d .  
T h e  a n i m a l s  were  t h e n  a l lowed to  r e s t  for  8 days .  T h e r e  
was  no  d i f ference  in  w e i g h t  c h a n g e  of t h e  a n i m a l s  com-  
p a r e d  t o  cont ro ls .  

Rdsumd. Syn th~se  a 6t6 fa i t e  de  8 acides  aminSs  n o n  
n a t u r e l s  e t  des 8 h y d a n t o i n e s  respec t ives .  Cinq de  ces 

ac ides  aminSs  e t  les h y d a n t o i n e s  c o r r e s p o n d a n t e s  s o n t  
des  composSs  n o u v e a u x .  D a n s  rou t e  la  s~rie ~tudi~e, B e t  
H son t  t ox iques  chez  Esd~erichia ¢oli et  n o n  chez  les souris .  
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Effect of H y p o p h y s e c t o m y  on the Incorporat ion  of Prol ine  in the Col lagen  Fract ions  x 

A l t h o u g h  h y p o p h y s e c t o m y  is k n o w n  to  in f luence  t h e  
c o n t e n t  * a n d  t h e  b io syn the s i s  3-a of co l lagen in  exper i -  
m e n t a l  an imals ,  t h e  m e c h a n i s m  h a s  n o t  been  i n v e s t i g a t e d  
in  m o r e  deta i l .  

T h e  r a t s  were  h y p o p h y s e c t o m i z e d  b y  t h e  m e t h o d  of 
SATO a n d  YONEDA s a t  t h e  age of 1 m o n t h  (weigh t  48-53  g), 
2 -3  weeks  before  t h e  e x p e r i m e n t s .  T h e  con t ro l  a n i m a l s  
i nc luded  n o r m a l  r a t s  of t h e  s ame  w e i g h t  a n d  of t h e  s ame  
age. All  t h e  d a t a  a re  ave rages  of 2 ra ts ,  w h i c h  di f fered b y  
less t h a n  5 %.  P o r c i n e  s o m a t o t r o p h i n  (STH)  or  L - t h y r o x i n e  
were  i n j e c t e d  t o  some  of t h e  h y p o p h y s e c t o m i z e d  a n i m a l s  
for  4 days .  T h e  con t ro l  a n i m a l s  rece ived  t h e  s ame  v o l u m e  
of so lven t  (0.15 M NaC1). T h e  single dose of [3H]pro l ine -G 
(0.5 #Ci/g,  T h e  R a d i o c h e m i c a l  Centre ,  A m e r s h a m ,  
E n g l a n d )  was  i n j e c t e d  i.p., s i m u l t a n e o u s l y  w i t h  t h e  f i r s t  
i n j ec t i on  of t h e  h o r m o n e s .  

D u r i n g  t h e  84-h e x p e r i m e n t M  per iod ,  t h e  a v e r a g e  w e i g h t  
ga ins  were  in t h e  h y p o p h y s e c t o m i z e d  r a t s  0.5 g ( in i t ia l  
w e i g h t  56 g), in  t h e  n o r m a l  r a t s  of t h e  s ame  w e i g h t  12.5 g 
a n d  in t h e  n o r m a l  r a t s  of t h e  s a m e  age 16.5 g ( in i t ia l  
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we igh t  140 g). T h e  a d m i n i s t r a t i o n  of  S T H  to  h y p o p h y -  
sec tomized  r a t s  co r rec t ed  t h e  w e i g h t  gain  to 13.0 g, b u t  
t h y r o x i n e  inc reased  i t  b y  2.5 g only.  

I m m e d i a t e l y  a f t e r  kil l ing, 5 g of c l eaned  sk in  was  
homogen ized .  Col lagen f r ac t ions  so luble  in to  0.15 M NaC1, 
0.45Aa r NaC1 a n d  0.5?vi r ace t ic  acid a n d  t h e  inso lub le  
col lagen were  p r e p a r e d  v. T h e  0.15 M NaCl-so luble  super -  
n a t a n t  was  p r e c i p i t a t e d  w i t h  four- fo ld  v o l u m e  of ice-cold 
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Fig. 1. Distribution of the indicated collagen fractions in hypophy- 
seetomized aIld control rats of the same weight. 
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Fig. 2. Top: total hydroxyproline activity in skin samples. Below: 
distribution of hydroxyproline activity between the indicated col- 
lagen fractions. Co, hypophysectomized rats; Cw, control animals of 
the same weight; Ca, control animals of the same age; T 4, hypophy- 
sectomized rats treated with thyroxine (L~i.ake Oy, Turku, Finland; 
0.6/~g/g/day) ; STH, hypophysectomized rats treated with somato- 
trophin (Somacton, Ferring AB, MahnS, Swedesl; 2t~g (0.002 I.U.) per 
g]day), 

e thano l ,  c en t r i fuged  a t  35,000 g for  1 h a n d  t h e  f i l te red  
s u p e r n a t a n t  a n a l y z e d  on  free h y d r o x y p r o l i n e  a n d  t o t a l  
h y d r o x y p r o l i n e .  T h e  d i f ference  was accep t ed  as pep t ide -  
b o u n d  h y d r o x y p r o l i n e  s. 

A l iquo t s  of t h e  so luble  f r ac t ions  of col lagen a n d  t h e  
whole  inso lub le  res idue  were  h y d r o l y z e d  a t  130 °C for  3 h 
in 6 N  h y d r o c h l o r i c  acid.  T h e  c o n t e n t s  of h y d r o x y p r o l i n e  ~ 
a n d  i ts  r ad i o ac t i v i t i e s  x° were  d e t e r m i n e d .  

T h e  h y p o p h y s e c t o m y  reduced  t h e  more  soluble,  i.e., 
y o u n g e r  fo rms  of col lagen (Figure  1) a n d  v e r y  m a r k e d l y  
dec reased  t h e  i n c o r p o r a t i o n  of p ro l ine  to  col lagen h y d r o x y -  
p ro l ine  (F igure  2). A l t h o u g h  t h e  a d m i n i s t r a t i o n  of S T H  
re s to red  t h e  w e i g h t  increase  in  t h e  h y p o p h y s e c t o m i z e d  
ra ts ,  t h e  same  effect  is on ly  s l igh t ly  seen in t h e  incorpora -  
t i on  of p ro l ine  to  col lagen h y d r o x y p r o l i n e ,  p r o b a b l y  be-  
cause  of t h e  exc re t ion  of l abe l led  p ro l ine  before  t h e  ac t ion  
of t h e  h o r m o n e .  How-ever, S T H  and ,  to  less e x t e n t ,  
t h y r o x i n e  inc reased  t h e  i n c o r p o r a t i o n  of p ro l ine  i n t o  sa l t -  
soluble  col lagen f rac t ions .  T h e  d i s t r i b u t i o n  of t h e  label  in  
t h e  f r ac t ions  suggests  t h a t  t h e  syn thes i s  of so luble  col lagen 
is a f fec ted  more  t h a n  i t s  m a t u r a t i o n  to  ac id-so luble  or  
inso luble  col lagen.  T h e  effect  of t h y r o x i n e  is in a g r e e m e n t  
w i t h  t h e  ear l ier  resu l t s  f rom o u r  l a b o r a t o r y  lz. 

T h e  c o n c e n t r a t i o n  of e thano l - so lub l e  h y d r o x y p r o t i n e  in  
t h e  sk ins  of t h e  n o r m a l  r a t s  was  a b o u t  two-fo ld  in  com- 
pa r i son  w i t h  t h e  h y p o p h y s e c t o m i z e d  ra ts .  

{Z ]  Pepti~e-bound hydroxyproline 
3000 7 ~  Free hydroxyproline 
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Fig. 3. Peptide-bound and free l~ydroxyproline in the ethanol-soluble 
fraction of rat skin. The designations are explained in the legend of 
Figure 2. 

Zusammen]assung. I n  h y p o p h y s e k t o m i e r t e n ,  wachsen -  
d en  R a t t e n  is t  die ]3 iosynthese  des  16slichen Kol lagens  
schwer  g e h e n l m t .  Die  Re i fu n g  z u m  un l6s l i chen  Ko t l agen  
is t  wen ige r  bee inf luss t .  

M. VALAVAARA, E.  HEIKKINEN 
a n d  E.  KULONEN 

Department o[ Medical Chemistry, University o[ 
Te, rku, Turku (Finland), 
I iVIarch 1968. 

? g. HEIKKINEN and E. KULObIEN, Acta physiol, scand. 68, 231 
(1966). 

s K. I. KIVlRXKKO, Acta physiol, stand. 60, 32 (1963). 
9 j .  F. WOESSN~R JR., Archs Biochenl. Biophys. 93, 440 (1961). 

z0 K. JuvA and D. J. PROGKOP, Analyt. Biochem. 15, 77 (1966). 
xl L. MIKKONEN, K. LAMPIAltO and E. K~rI.ONEN, Acta endocr., 

Copenh. 51, 23 (1966). 


