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Effect  o f  t h y r o i d  h o r m o n e  on the  bac te r |o ly t i c  ac t ion  of  
(muramid~Lse ly~oz.yme) tn v~ro 

5ox 

The i n h i b i t i o n ' i n  ,~/va of  r a t -k idney  m u r a m i d a s c  bX'-acetylmuramide gtucano-  
hydro lase ,  EC 3.z.x.x7. former l¢  known a_~ Iy .~zyme)  by  thyro id  ho rmone  was re- 
po r t ed  f rom this  laboratory,  t.z. The_qe remflts s t rongly  indicated a di rect  in te rac t ion  
be tween  the  ho rmo n e  and the enzyme.  Subsequen t ly  L- thyroxine  and tzhiodo-L- 
t h y r o n i n c  w e r e  s h o w n  t o  b e  i n h i b i t o r •  o f  m u r u ] n i d a - , e  a c t i v i t y  in  vigro, w h i l e  i~t- 

o r g a n i c  i o d i d e ,  I ) L - t h y r o n i n e ,  a n d  d i i o d o - L - t y r , J , i n e  w e r e  i n a c t i v e  a s  i n h i b i t o r •  a. I t  i s  

n o w  p o s s i b l e  t o  r e Ix~ r t  s o m e  u f  t h e  s ~ d i e n t  f e a t u r e ~  - f  t h e  i n t e r a c t i o n  in  vitro o f  

"FA [~ I. 1:.. ! 
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A l l  s y s t e m s  ~r~ bu f fe red  w i t h  o.~. -0 .X| p h o s p h a t e  buff~ ' r  tO t h e  p i l  indicat~t l .  

E ~ y m ¢  t¢~r~z~',,~¢ ~ l l  a~ pfe.mct,6atzorr ,4 vcra~e rel.~lite 
a n d  d ~ y  ~ t ~ S  l~lJC , r ~ l t t f f Y  

I ,  o .o  9 / ~ M  egg -wh i t e -  N o n e  7 . ;  a zc~, (2)~ 
m u r a r n i d a s e  o.~/u.X| L-*Azyroxinc 7. z" 75 (_,) 

] .SMM , . - t h y r ~ x h . '  7, J ~ 53 (2) 
Z.7 ~ M  c-~hyr,~xinc 7. |  • zel [~) 

.Nloni~. 7"4~ = I<20 ~. I ) 
o .q  HM t . - t hy r~x inc  7.45 • 7 ° (I) 
z.8/~M L-th~-roxine 7-45* 57 ( t )  
a.7 ~ M  L - t h y r o x i n e  7.45 • 27 ( t )  

N o n c  7.0" t~o  (z~ 
~, x ,M L . t h v r o x i n o  7.6" 64 (z] 

None  7.~ o too  [z )  
O/~XI I.-thyrt>xiz~: 7 -t~'t 44 (*) 

N o n e  7.6- i o (2} 
I p M  t r i i o t | o - l . - t h v r t z n i t z e  7 . 6  • 7 o  (z} 

N o n e  7,6 ¢ z ,~J (z} 
¢, p.'~l t t - i iodo-L-thyronir ,  e 7.6 ¢ 79 iz) 

Non~: 7.6o t ~t:, ( ~] 
t~ ?,.~1 tr~io~|o-r .- thyrrmine 7.6 ° 62 (z) 

N o n e  7+0 e too  (2) 
(. t~M DL-thy~onlne  7.6'" qO I-'1 

N o n e  7.60 t.ol) (z) 
Glum DL-thyronin~: 7-(> a q7 (2) 

1I. None  7.6o too  ( ' l  
(,/¢X1 L-thyroxine-  7.G'" zoo (2) 

I l L  5.5 pg/~.d r a t - k i d n e y  N o n e  7.6¢ zoo {5| 
t o u r • m i d • h e *  z I~M L-thyTOXme 7.e a 90 15) 

2 p M  "_.-thyroxine 7.6~ 82 (5) 
3 ?4M L-th~r~roxine 7.6 a 50 (5) 

• P r e i n c u b a t i o n  o f  enz)~me a n d  h o r m o n e  (or buffer)  for  z.5 nun  a t  37  ~. 
N u m b e r  o f  ex l~r iments .  

c P r e i n c u b a t i o n  o f  e n z y m e  a n d  h o r m o n e  for buf fer)  for  t5  ra in  a t  z §  °. 
~ - ~ . z ~ z b a n o n  o f  e n z ) I n e  a n d  h o r m o n e  {or buf fer)  for  5 o  m i n  s t  ~5 ~. 

a "l'hy.o~;Lne waS  a d d e d  d i r e c t l y  t o  t h e  ce l l  s u s p e n s i o n  for  5 rain  b e f o r e  e n z y m e  wa.q a d d c d  
at  25 =. 

f Aceta te  form of  the enzyme;  other  forms show greater  inhibtUoh wi th  thyroxine.  
• P r e i n c u b ~ t ~ o n  o f  e n z y m e  a n d  h o r m o n ~  (or buf fer)  f or  zo  mLn a t  zS".  
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t h y r o i d  hnrrnonc~s and  c ry s t a | ! i ne  egg w h i t e  or  h o m o g e n e o u s  r a t - k i d n e y  n l u r a m i d a s c  a" . 
In  all cm~e~, t he  h o r m o n e  (x-6/~M) and  e n z y m e  ( a b o u t  o.x pM) are  p r e i n c u b a t e d  

e i the r  a t  r o o m  t e m p e r a t u r e  or  at  37 ° f r om 5-5  o rain be fo re  con,~)ination w i th  t h e  
suhs t r a t e .  /~t icrococcus lysodeikticus ",5. 

T h e  Zeiss P M Q I I  s p e c t r o p h o m e t e r  w i t h  a mode l -43  V a r i co rd  P h o t o v o l t  r e co rd e r  
waz used  to  r ecord  r a t e  o f  c h a n g e  o f  a b s o r b a n e y  a t  645 m/~ a t  25 °. Rec ip ro ca l s  of  
a b s o r b a n e y  are p l o t t e d  aga ins t  t ime  in seconds  acco rd in g  to  t h e  second  o r d e r  reac-  
t ion ,  d.x/dt . . . .  kc t which  desc r ibes  th i s  r e a c t i o n  w i th  reslr~'~ct to  e n z y m e  c o n c e n t r a -  
t ion  and  tht.~ m e t h o d  is a p p r o p r i a t e  for  muramida.~es  i so la ted  f rom wu iou.-- s o u i c e s " ' .  

As shown in T a b l e  I m u r a m i d a s e  is sens i t ive  to  t h e  i n h i b i t o r y  a c t i o n  o f  t h y r o x i n e  
and  t r i i o d o t h y r o n i n e  u n d e r  v a r i o u s  condit i tJns,  b u t  t h y - o n i n e  is n o t  i n h ib i t o ry .  I t  is 
obv ious  t h a t  t hyTox ine  is m o r e  p o t e n t  t h a t  t r i i o d o t h y r o n i n e  in longer  p r e i n c u b a U o n  
experiment.~.  P r e i n e u h a t i o n  of  the  h o r m o n e  a lone  w i th  t h e  cells ( E x p t .  2) c o m p a r e d  
to  p r e i n c u b a t i o n  o f  enr.yrne a n d  h o r m o n e  be fo re  a d d i t i o n  to  t h e  cells does  no t  lead 
to  inh ib i t ion .  Th i s  mean_~ t h a t  i nh ib i t i on  is d u e  to  an  ef fec t  u p o n  the  e n z y m e  r a t h e r  
t h a n  to  ~ rap id  mod i f i ca t i on  o f  t h e  cel l -wal l  s u b s t r a t e  b y  the  h o r m o n e .  

At  pH  7-4 the  pheno l i c  /~roup of  t h y r o x i n e  is a p p r o x .  8 2 %  ion ized  a n d  th i s  
g roup  of  t r i i~nlo thvronine  is o l t ly  a b o u t  8"/0 ioniz°.d6; t h e r e  exis ts  u n d o u b t e d l y  a 
p a r t i c i p a t i o n  of  the  pheno l i c  ion in t he  i n h ib i t i o n  process ,  t h e  iodo  s u b s t i t u t i o n  
be ing  neces.~try to  e n h a n c e  the  ion iza t ion .  

T h e  m o l e c u l a r i t y  of  t h e  inh ib i t inn  was  deterrnint.~'l a cco rd in g  to  t h e  e q u a t i o n ,  

log (t,/v~ -1) ~ R log ~1} t- log ~iK~ (7~ 

where  R --  n u m b e r  o f  molecnle~ o f  i nh ib i to r  cx~mbining w i th  one  molecu le  o f  e n z y m e .  
A plot  of  e x p e r i m e n t a l  va lues  is ~h¢~wn in Fig, x us ing  o -7 .  4/~M ;_- thyrox ine  an d  

\ 

- - | -  I - I - - :  ~ l ~ l  I 
4£15 42~ 445 

-L0~ i l l  

Fig. : .  Molecularity of ix~hibition of mur~rnidase by L-thyroxine. 

0.09/~M egg-whi te  muramida-~e.  Ti le  a v e r a g e  v a l u e  for R is x,o4 w i t h  a r a n g e  o f  
o .75 -x .45  in g e x p e r i m e n t s .  ,%imi|ax c u r v e s  w~r~ u b t a i n o d  us ing  t r l l o d o - L - t h y r o n i n e  
~"ielding an a ve ra ge  v a l u e  o f  I . i 6  fo r  R ~"ith a r a n g e  o f  X.OT-X.25 in 4 exper imcmts .  

" t~. LtTWAC~ ~ND 5. G.  G ~ L A ~ T t ,  s u b m L t t e c l  f o r  p u b l i c a t i o n .  
*" :~k. L. ~ .  l ~ A ~  AND G.  ]-ITWACK, m ~ n U ~ 0 r i p t  in  p r e p a r a t i o n .  
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Char-.tcterist:,. Michae l i s -Men ten  cu rves  reflex:t a m o d e  o f  ac t ion  s imilar  to  i rre-  
vers ib le  and  "pseudo- i r revers~b!e  ''* inh ib i t ion  as ~h,:wn b y  Fig. zA. S imi la r  res.'ults 
are  f o u n d  u~ing t r i i o d o - L - t h v r o n i n e  (Fit4. 2B). 

Equ ihbr ium-d ia lys i . s  e x p e r i m e n t s  us ing L-[~aq~th.~roxine in a s y s t e m  d ~ c r i b e d  
for h u m a n  s e rum a l b u m i n  ~ showed  no  s t r ic t  a d h e r e n c e  to  the  .~CATCHARD eq u a t i o n  ~0 
w i t h  murean idasc  '~n the  sy s t em,  and  in fact  ~'1 oxtral)Oi:.ttions ',field o n ly  a smalt  
f i ac t i on  o f  otte b ind ing  si te  leading  to the  ct>nclusi~,n t h a t  m u r a m i d a s e  does  no t  
b e h a v e  like a t h y r o x i r m - b i n d i n g  prote in .  F u r t h e r m ~ r e ,  m u r a m i d a s e  can  be pre- 
~.ipi,~t,,d f rom n_ol,,ti.,>:z" b y  t!:3"r..,xinc ::ugg4:.~li'c, ,,f a dii~i:,~zaii~m t'if~'~ t :l. "i'ite 
p r e c i p i t a t e  is e n z y m i c a l ] y  i nac t ive  and  ~,xhil>it-; ab~,,ut one- t t :n th  the  migxat ion  r a t e  
o f  f ree  muramida,~e t o w a r d s  the  c a t h o d e  in p a p e r . e h ,  " m p h o r e t i c  e x p e r i m e n t s .  

! 
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Latency and somublmtzation of the mi tochondr ia !  aspartatu t ransaminase of 
r a t  c e r e b r A !  c o r t e x  

Several enzymes  present  in mi tochondr ia l  prepara t ions  isolated from mammal i an  
liver t-4. hear t  s,e and brain ~ are known to  exhibit ,  when assayed  under  condi t ions 
p ie ,  err ing mitochondrial  s t ruc tura l  integri ty,  only  a port ion of  the  ac t iv i ty  tha t  
becomes apparen t  af ter  t r e a t m e n t  o f  these prepara t ions  b y  d is rupt ive  procedures.  
That  the  use of  such procedures fails at  t imes to release the  ful ly ac t ive  enzyme in 
~ l u b l e  form. as judged  b y  non-sedimenta t ion  after  centr i fugat ion at high speeds.  
has been shown repeatedlyt.4.s.a, g. We have recent ly observed tha t  L-aspar ta te :  
2 , ~ x o g ! u t a r a t e  aminotransfera,~e (aspar ta te  transarninase.  ECz .6 .z . z )  present  in 
m! tocho ,d r ia l  fractions of  r~t cerebral  cortexa°. ~! exhibits  la tency and. fur thermore,  
t h a t  v i g o l o u s  t r e a t m e n t s  a r e  r e q u i r e d  t o  r e n d e r  t h e  m e a s u r a b l e  t r a n s a m i n a s e  

a c t i v i t y  o f  s u c h  p r e p a r a t i o n s  m a x i m a l .  

C e n t r i f u g a l  f r a c t i o n s  o f  r a t  c e r e b r a l  c o r t e x  c o n s i s t i n g  o f  " h e a v y "  - + - " l i g h t "  

m i t < . ' l ~ ( n d r i a  w e r e  i_~o la ted  i n  o . 2 5  M s u c r o s e  a s  p r e v i o u s l y  d e s c r i b e d  lz. A s p a r t a t e  

T A B L E  I 
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u r  A,~T C:SRE~,RAI. CORTF.. v . ON TIIE ACTIVITY OF ASPARTATE T I R A N R A M | N A S R  
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