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Vitamin KI and oxidative phosphorylation* 

Recentl}" ~'IAR'rlUS AND NITZ-[.ITZO~,V l,'a have  shown t h a t  the  phosphor.elat ion accompany i ng  the 
ox ida t ion  of f l - h y d r o x y b u t y r a t e  is dependen t  on v i t a m i n  K I. This  conclusion was based on t i le  
obse rva t ion  t h a t  the  P : O  ra t io  of v i t a m i n  K-det ic ient  chick l iver  mi tochondr ia  was 3 o % lower 
than  normal  mi tochondr ia  and  t h a t  add i t ion  of v i t a m in  K 1 i*, vitro could ahnos t  comple te ly  
restore the  lowered P : O  ratio.  MART~US a has in t e rp re t ed  these resul ts  as ind ica t ing  t h a t  v i t a m i n  
K l is concerned wi th  only one of the three "h igh  e ne rgy"  phospha tes  formed in the  course of 
the react ion.  This  reasoning would appea r  correct  if it is assumed t h a t  the v i t ami n  K-deficient  
m i tochondr i a  were i oo ° o devoid  of the  v i t amin ,  bu t  this  is ques t ionable .  We have  reexamined  
the  prob lem and have  found t h a t  if ra t  l iver  mi tochondr i a  are exposed to u l t r av i o l e t  (U.V.) l ight  
the P: O ra t io  resu l t ing  from the  ox ida t ion  of f l - h y d r o x y b u t y r a t e  is lowered by abou t  two- th i rds  
w i thou t  affect ing the  oxygen  u p t a k e  and t h a t  the add i t ion  of v i t ami n  K t to the t r ea t ed  sys t em 
a lmos t  comple te ly  restores  i ts  P : O  ratio.  Because c)f th is  reversal  and  since v i t a m i n  K I can be 
a l te red  by the  exposure  to U.V. l ight,  we have  t e n t a t i v e l y  concluded t h a t  the  U.V. l ight  is in 
some way  des t roy ing  the  v i t a m i n  in the  mi tochondr ia .  The specif ici ty of the U.V. l ight  for v i t ami n  
K in the  mi tochondr i a  must ,  however,  awa i t  be t t e r  a s say  methods  and  more data .  

If we i n t e rp re t  our d a t a  in the  same way  as MnRrzus AND NITZ-I.vrzow, i.e. on the  basis  
of the  p ropor t iona l  change  in the P : O  ratio, i t  can be concluded t h a t  the v i t a m i n  is concerned 
with two of the  three  phosphory l a t i ons  a c c o m p a n y i n g  the  ox ida t ion  of f l - hyd roxybu ty ra t e .  
However ,  on the  basis  of the  absohl te  changes  in the P : O  ratios,  i t  could be concluded t h a t  
the v i t amin-def ic ien t  expe r im e n t s  only accoun ted  for oRe-hal/of a "h igh  ene rgy"  phospha te  while 
the  presen t  expe r imen t s  accoun ted  for one "h igh  e ne rgy"  phospha te .  

R a t  l iver  m i tochond r i a  were isolated by different ial  cen t r i fuga t ion  in a m i x t u r e  of 0.44 3I  
sucrose and i o - 4 3 I  e thy l ened i au f ine t e t r aace t a t e .  The isolated mi tochondr i a  were suspended in 
o. i  M t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e  buffer (pH 7.2) by homogeniza t ion .  Oxygen  con- 
s u m p t i o n  was measured  m a n o m e t r i c a l l y  a t  3 o'" (" and inorganic  phosphorus  was de te rmined  by  
the  me thod  of I.OWRY AND I.OI'EZ 4. The  homogena te  was d iv ided  into two por t ions ;  one served 
as the  control  and  the  o the r  was exposed to U.V. light,  2537 A (Mineral ight ,  Ul t ra  Violet  Products ,  
Inc., Calif.) while being s t i r red  slowh" for 3 ° rain. The control  sample  was t r ea ted  in the same 
manne r  w i thou t  the U.V. exposure.  :l'he l ; .V.- t reate( l  mi tochondr i a  were also d iv ided  into two 
por t ions ;  one served as the control  and  the o ther  was incuba ted  with v i t a m i n  K l while being 
s t i r red s lowly for 3 ° rain. Thc control  sample  was t r ea t ed  in the  sam(." manne r  w i t hon t  the  add i t ion  
of the v i t amin .  All p repa ra t ions  and  t r e a t m e n t s  were carr ied out  a t  3 ~ C. 

Our  rcsult~s suppor t  the  or iginal  f inding of MARTIUS AND NI1"Z-IATzOW, t h a t  v i t amin  K 1 
pa r t i c ipa t e s  in respirator} '  chain  phosphory la t ion .  V¢c feel, however,  t h a t  the lowered P : O  ra t io  
of the  U.V.- t reated rat  l iver  nf i tochondr ia  is more ind ica t ive  of the s to ich iomet rv  of the  phos- 
pho ry l a t i ve  reac t ions  accoml)any ing  the  ox ida t ion  of f l - h y d r o x y b u t y r a t e  than  the  lowered P : O  
ra t io  of the mi tochond r i a  from the v i t a m i n  K-deficient  chicks.  
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EFFECT OF U.V. RADIATION AND VITAMIN t~. 1 ON RAT LIVER MITOCI-IONDRIAL P ; O  RATIOS" 

No. o~ A vemge Range 
System Expts. P." 0 

Control  m i tochondr i a  q I..53 1.95-1.22 
( ". V.- t reated mi tochondr i a  5 o. 5 r 0.86-0. i 7 
U.V.- t reated mi tochondr i a  + v i t a m i n  K l 3 1.27 1.53-1 .r3 
Control  mi tochondr i a  -! v i t a m i n  K l 3 t.47 x.62-1.25 

* Test  sy s t em:  o.oi  M f l -hyd roxybu ty ra t e ,  o.ooI M DPN +, *.5. lo-a  M cy toch rome  c, 0.o05 3!  
ADP,  o.ol 25 ,lI inorganic  P, o.ot 3 I  KI", and  o.oz M MgCI 2. V i t a m i n  K l where added,  1.8. zo -e M. 
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