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In  a p rev ious  pape r  in th i s  j ou rna l  we I have  shown  tha t ,  w i th  ad renochrome ,  inh ib i t ion  as 
well as s t i m u l a t i o n  of o x y g e n  c o n s u m p t i o n  of d i lu ted  liver h o m o g e n a t e s  could be ob ta ined ,  d e p e n d e n t  
upon  t he  s u b s t r a t e s  and  co-factors  for ox ida t ion  added  to these  d i lu ted  h o m o g e n a t e s ,  and  we sug-  
ges ted  t h a t  t he  m a n y  con t r ad i c t o ry  f indings  descr ibed in l i t e ra tu re  a b o u t  the  effect of ad rena l ine  
on t he  o x y g e n  c o n s u m p t i o n  of s u r v i v i n g  t i s sue  p r epa ra t i ons  m a y  be t he  resu l t  of uncont ro l l ab le  
va r i a t i ons  in s u b s t r a t e  oxidized and  concen t r a t i on  of co-factors  in such  t i ssue  p repa ra t i ons .  

In  t he  l i t e ra tu re  a b o u t  the  inf luence of thyroxine on t he  o x y g e n  c o n s u m p t i o n  of t i ssue  p repa-  
r a t ions  in vitro, we m e e t  wi th  t he  s ame  seeming ly  con t r ad i c to ry  resu l t s  ob ta ined  by  dif ferent  inves t i -  
ga to r s  as wi th  adrena l ine .  

The  l i t e ra tu re  on th i s  sub j ec t  ha s  been  su rveyed  by  BARKER ~ in 1951. BARKER conc luded  t h a t :  
"A_ conse rva t i ve  s u m m a r y  of t he  p r e s e n t  s t a t u s  of th i s  a spec t  of t hy ro id  func t ion  would  be t h a t  
no in vitro response  to t h y r o x i n e  or thy rog lobu l in  ha s  ye t  been  ob ta ined  to fu rn i sh  a m e a n s  of p rob ing  
fu r t he r  in to  deta i led  m e c h a n i s m s  of the  ac t ion  of t he  h o r m o n e " .  

W h e n  work ing  wi th  t i s sue  pulp ,  t i s sue  slides, h o m o g e n a t e s ,  as su rv iv ing  t i ssue  p r epa ra t i ons  
one is se ldom exac t ly  in fo rmed  a b o u t  t he  k ind  of s u b s t r a t e s  wh ich  are oxidized,  nor  a b o u t  the  
ques t ion  wh ich  of t he  m a n y  chemica l  r eac t ions  t h a t  are impl ied  in the  oxygen  c o n s u m p t i o n  of such  
p r epa ra t i ons  is the  ra te - l imi t ing  react ion.  

By  us ing  diluted h o m o g e n a t e s  wh ich  show no spontaneous oxygen  c o n s u m p t i o n ,  i t  is possible  
to v a r y  t he  s u b s t r a t e s  for ox ida t ion  and  t he  ra te - l imi t ing  reac t ions  in a control lable  way,  by  add ing  
to these  d i lu ted  h o m o g e n a t e s  va r ious  s u b s t r a t e s  and  co-factors .  

I n  th i s  i nves t iga t ion  we have  s tud ied  the  inf luence of thyroxine on such  di lu ted  h o m o g e n a t e s  
to which  va r ious  s u b s t r a t e s  and  co-factors  were added.  

As for the  p r epa ra t i on  of h o m o g e n a t e s ,  cy tochrorne  c, and  DPN,  used  in th i s  i nves t iga t ion  
we refer  to our  p rev ious  pub l i ca t ion  1. T he  t h y r o x i n e  used by  us  was DE-thyroxine  Roche,  i t  was 
d issolved in aq. dest .  a t  s l ight ly  alkal ine react ion,  t he  so lu t ion  t h e n  b r o u g h t  to p H  8. The  s tock  
so lu t ion  con ta ined  2 m g  or 3 m g  t h y r o x i n e  in i ml,  th i s  so lu t ion  was  opa lescen t  a t  p H  8. As a rule 
o . i  m l  of th i s  so lu t ion  was  added  to the  h o m o g e n a t e  p repa ra t i ons  in the  W a r b u r g  vessel.  The  oxygen  
c o n s u m p t i o n  was  m e a s u r e d  a t  a t e m p e r a t u r e  of 380 C on t he  t h e r m o s t a t .  

W e  found  a strong and  constant inhibition (mos t ly  be tween  30 and  40 %) by  t h y r o x i n e  in concen-  
t r a t i o n s  down to ioo  y/ml of t he  o x y g e n  c o n s u m p t i o n  of a s y s t e m  cons is t ing  of d i lu ted  h o m o g e n a t e  
1 .5% (i .5 g fresh l iver / ioo  ml) + sod i um lac ta te  o.o 4 M + D P N  (i /3 mg/ml )  and  on t he  s ame  
s y s t e m  to wh ich  i]6, lO -3 M sod i um ascorba te  was  added.  

No e~ect of t h y r o x i n e  was  found  on t he  oxygen  c o n s u m p t i o n  of a s y s t e m  cons i s t ing  of homog-  
ena t e  1.5 % + sod ium succ ina te  o .oi  M.  

W h e n  e y t o c h r o m e  c was  added  to th i s  s y s t e m  ( i /6  mg/ml) t h y r o x i n e  c o n s t a n t l y  stimulated 
oxygen  c o n s u m p t i o n .  

Whi l e  t he  inhibition of t he  l ac ta t e  s y s t e m s  by  t h y r o x i n e  showed li t t le f luc tua t ion  the  stimulation 
of the  s u c c i n a t e - c y t o c h r o m e  c s y s t e m  showed large va r ia t ions  f rom 1% to 11o%.  The  average  
s t i m u l a t i o n  was  27. 7 :~ 7.67 % (exper imen t s  w i t h  28 different  homogena te s ) .  

A t  concen t r a t i ons  of t h y r o x i n e  below IOO y / ml  no constant inh ib i t ing  effect on the  l ac ta t e  
s y s t e m s  was  ob ta ined ,  t h o u g h  in some  of our  e x p e r i m e n t s  ve ry  d i s t inc t  inh ib i t ing  effects of t h y r o x i n e  
were observed  a t  concen t r a t i ons  be tween  I and  io y /ml .  

We  tes ted  the  influence of a n u m b e r  of o the r  ami no  acids  in a concen t r a t ion  of IOO y / m l  on 
t he  oxygen  c o n s u m p t i o n  of t he  l ac ta te  and  succ ina te  sys t ems .  No  effects were observed,  safe for 
a spa r t i c  acid which  in th i s  concen t r a t i on  d i s t inc t ly  inh ib i ted  the  o x y g e n c o n s u m p t i o n  of t he  succ ina te  
sy s t ems ,  ev iden t ly  by  compe t i t i ve  inhibi t ion.  

S t imu la t i on  of succ ina te  ox ida t ion  b y  t h y r o x i n e  h a s  been descr ibed by  GEMMILL 8 wi th  a succinic  
a c i d - d e h y d r o g e n a s e - c y t o c h r o m e  e - cy t och rome-ox i da se -p r epa ra t i on  p repared  f rom washed  h o m o g -  
ena te  of r a t  hea r t ;  FELDOTT AND LARDY 4 f o u n d - - i n  m o s t  c a s e s - - a n  inh ib i t ion  of oxygen  u p t a k e  
by  a washed  res idue  of r a t  k i dney  cor tex  in the  presence  of g l u t a m a t e  and  KREBS' cycle i n t e rmed ia t e s ,  
while in the i r  e x p e r i m e n t s  t h y r o x i n e  s t i m u l a t e d  the  ox ida t ion  of DL-f l -hydroxybutyr ic  acid. 

* Suppor t ed  by  a subs i dy  f rom t he  N e t h e r l a n d s  Organ i sa t ion  for Pu re  Scientific Resea r ch  (Z.W.O.) 



Evident ly  thyroxine affects more than one enzyme sys tem of oxidation in tissue preparations 
and has a s t imulat ing effect on some, an inhibiting effect on others. 
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Le lysozyme du blanc d'oeuf de poule ne contient que trois r6sidus de ph6nylalanine par mol6- 
cule 1. L'6tude des peptides de la ph6nylalanine r6sultant  de l 'hydrolyse m6nag6e de la prot6ine est 
donc susceptible de fournir des enchainements  "repbres" en vue d 'une investigation plus complete 
de la structure.  

Hydrolyse acide. I g de carbonate de lysozyme cristallis6 (Armour Laboratories, Chicago) dissous 
dans 2o ml d'acide chlorhydrique i i  N est hydrolys6 pendant  4 ou 8 jours A 37 ° d a n s  los conditions 
d6crites ant6rieurement z. Les peptides aromatiques sont d 'abord s6par6s des peptides non aromatiques 
par chromatographie sur une colonne de 1.5 g de charbon Activit  50 XI  ~,  Imis ~ac~onn6s  en peptides 
acides, neutres et basiques par ionophor~se dans un appareil  ~ 4 compar t iments  selon SA~GER ET 
TUPPY 4. Dans chaque fraction, les peptides de la ph6nylalanine sont  isol6s en util isant plusieurs 
chromatographies  sur papier (Wha tman  n ° t) ~ une dimension dans les m61anges butanol-acide 
formique, pyr id ine- -co l l id ine ,  et phdnol tamponn6 ~ pH 45. La composition est 6tablie, apr~s 
hydrolyse totale par HC1 5.7 N, au moyen de la chromatographic sur papier. Les peptides isol6s 
ainsi sont tous des di- ou des tripeptides. L'acide amin6 en position initiale a 6t6 d6termin6 par  
deux m6thodes dans chaque cas: dSsamination s e t  utilisation du dinitrofluorobenz~neL Pour les tri- 
peptides, l 'acide amin6 en position terminale a 6t6 d6termin6 par la carboxypeptidase.  Les peptides 
Val. Phe et Lys. Val. Phe; Phe. Asp  et Ser. Phe. Asp; Phe. Gig, ont pu ~tre caract~risds. Les peptides 
Val. Phe et Lys. Val. Phe proviennent  tr~s probablement  de l 'encha~nement Lys. Val. Phe. Gly dtabli 
par SCHROEDER au moyen de l 'hydrolyse acide s. Les trois r~sidus de ph6nylalanine sont  donc ndces- 
saires pour tenir compte de t ous l e s  peptides d6termin~s. 

Hydrolyse trypsique. Le lysozyme en solution aqueuse, apr~s d6naturat ion par la chaleur, est 
laiss6 24 heures ~ 37 ° ~ pH 7.5-8.o au contact  de la trypsine cristallis6e Worthington (concentration 
en prot6ine 2 %, rapport  enzyme: subs t ra t  I :Ioo).  Apr6s 61imination des grands peptides et de la 
protdine par pr6cipitation par l'alcool, le liquide surnageant  est concentr6, chromatographi~ sur 
charbon, et les peptides de la fraction absorb6e sont purifi~s par chromatographie sur papier. Un 
t~trapeptide contonant  de la ph6nylalanine a 6t6 ainsi isoM; sa composition en acides amines a ~t~ 
6tablie, apr~s hydrolyse, par la technique de MOORE ET STEINg; sa s tructure a ~t6 d6terminde par 
la technique de SANGER 7 et par l '6tude des f ragments  obtenus par hydrolyse acide; elle a 6t6 vdrifi~e 
au moyen de la m6thode de d6gradation r~currente d'EDMANX°, n.  I1 s 'agit  du peptide Val. Phe. 
Gly. A rg. 

SCHROEDER ~ ayan t  montr6 que la mol6cule de lysozyme, chaine peptidique unique, est constitu6e 
dans sa partie initiale par la s6quence Lys. Val. Phe. Gly, le peptide Val. Phe. Gly. Arg. ne peut  que 
provenir de cette patt ie de la prot6ine, car dans le cas contraire, il faudrait  supposer l 'existence 
d 'un  quatribme enchainement  presqu' ident ique ~ l 'encha~nement initial. En outre, en appl iquant  
la technique d'ED~AN au lysozyme, il a ~t6 possible de confirmer que l 'arginine occupe effectivement 
la cinqui~me position dans la chaine. Ceci ressort des experiences suivantes : la prot6ine subit  quatre  
d6gradations successives selon EDMA~q puis est eopul6e avec le dinitrofluorobenz~ne. On effectue 
l 'hydrolyse totale de la DNP-prot6ine obtenue et on extrai t  d 'abord ~ l'6ther, puis ~ la m~thyMthyl- 
c6tone. Les d~riv~s dinitroph~nyl~s de chaque extrai t  sent  purifi~s par passage sur colonne d'Hyflo- 
supercel tamponn6,  puis identifi~s par  chromatographie sur papier ~, ~ et dos6s. La dinitroph~nyl- 
arginine est pr~sente da~s l 'extrai t  m~thy16thylc~tone. D 'aut res  d6riv6s ont  6t6 identifi6s en  pro- 


