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acid present m a y  w~'ll h. 've resulted from i~omeric r-oleodistearin pre~ent as im- 
pur i ty  in the  original ~--oleodi.~tearin. Hence the p~x~itional spec~fiGty ~f this pre- 
parat ion is very high, i f  not  indeed absolute. ,'I~,,c zd , ' an tage  of this  modification lies 
in the el iminat ion of high-speed centrifugati ,m, and this makes it possible to prepare 
eight t imes as much mater ia l  in a single batch a-~ the amount  prepared by the original 
method.  
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Human-erythrocyte reduced triphosphopyridine nucleotide oxld~se 

T P N H  oxidase which is pres¢at in the ma tu re  human er3rthrocytc has been purified 
by KIEs~ et al. ~.z and  HUr NNr~K~NS et a l ) ,  4. The enzyme studied by  HUENX'I~r:E.~S 
et al.a, 4 was found to be. devoid of  flavin at  all stages of its purification, co~]ld utilize 
as te rminal  acceptors ei ther  oxygen, methemoglobin,  or cy tochrome c, and by 
spect rophotometr ic  exa.uinat ion conta ined a ra ther  large Soret peak at  406 m/z. As 
a result of  their  i nv~ t iga t ions  Ht'E.~X'EK~.~'~ et aL propo.,~d tha t  an ir0n-porphyrin 
moie ty  ~ r v e d  as a prosthet ic  ,group for the enz~wne. 

As par t  of  a s t u d y  of the metabol ism of the ma tu re  human  erythrocyte ,  we have 
had  occasion to pur i fy  this enzyme according to  the  me thod  of  Ht.'E.~'.~'EKEN.~ et al. 3" 
Star t ing  from an acetone-powder ext rac t  prepared from 2oo ml of  packed washed 
human  ery throcytes ,  the enzyme was carried through a~L ethanol  chloroform frac- 
t ionat ion,  lyophilization,  f ract ionat ion ~t pH  5-4 and ammonium sulfate fractiona- 
tion. In accordance with  the findings of HUENNEKENS ~ aL a x8o-fold purification 
was achieved. Fu r the r  purification was a t t a ined  by u_~e ~)f DEAE-ceilulose cb~omato- 
graphy.  The a m m o n i u m  sulfate fz-actiorL with the highest specific act ivi ty,  which in 
our  hands  precipi ta ted between 7o-8o% saturat ion,  was dialyzed against o.oo5 M 
potassium phosphate  buffer at  pH 7.0 and then placed on a DEAE-cellulose column 
which had  been equil ibrated against  the s~mae buffer. One active fraction was eluted 
with  0.oo 5 M potassium phosphate  buffer at  pH 7.o, while another  more active 
fraction was e la ted  with o.oz M ta)tassium phosphate  at  pH 7.o. The fract ion 
eluted wi th  the higher concentrat ion of  pot&ssium phosphate  buffer showed as 5 - to -  
fold increase in specific ac t iv i ty  over tha t  of  the previuu-~ ~t~:p aa,d resulted in an 
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Fig, ], Absorption spectrum of purified enzyme. The enzyme was carried to the ammonium 
sulfate fraction step. The spectrum was determin,~l by means of a C.ary Recording Spectrophoto- 
meter Model ] t+ Specific act ivi ty of the enzyme, 9o. The protein concentration wa~ o.8 5 mgfml. 

o v e r a l l  p u r i f i c a t i o n  o f  t h e  e n z y m e  o f  9 o o - x 8 o o - f o l d .  E x p e r i m e n t s  r e p o r t e d  in Fig .  
of  t h i s  c o m m u n i c a t i o n  were  po~-formed w i t h  t h i s  f r a c t i o n .  

S p e c t r a l  an ' ,dys is  o f  v a r i o u s  e n z y m e  p r e p a r a t i o n s  a f t e r  p r e c i p i t a t i o n  o f  t he  
h e m o g l o b i n  w i t h  t h e  e t h a n o l - c h l o r o f o r m  m i x t u r e  s h o w e d  a p e a k  a t  406 m/~ o f  
v a r i o u s  he igh t s .  I t  was  f o u n d  t h a t  b y  e x t r a c t i n g  t h e  a c e t o n e  p o w d e r  x to  zo (w/v)  in 
o. z5 M NaC! a n d  p r e c i p i t a t i n g  the  h e m o g l o b i n  in  t h e  e x t r a c t  b y  c .cmsecut ive a d d i t i o n  
o f  t /s vol .  of  e t h a n o l  a n d  t/n vol .  o f  c h l o r o f o r m  t h a t  t h e  4o6-m/4 p e a k  w a s  v i r t u a l l y  
a b s e n t  on s p e c t r a l  e x a m i n a t i o n  of  th i s  a n d  s u b s e q u e n t  f r a c t i o n s .  A t y p i c a l  e x a m p l e  

"l'iPce <rr~l 

Fig. +. A. T P N H - c y t ~ h r o m e  + oxidoreductase ac t iv i ty  without addition of methylene blue. 
The ~_,y~y system contained ]on/amoies of Tris-HCt buffer (pH 7.5), o.2 l~mole TPNH.  o.z ~umole 
cytochrome c, indicated ~rnr~unts of enzyme *:luted from a DEAE-ccllulose column with o.o2 .M 
potassium phosph,tte b u f f e r  f ? l |  7.0), and! w*tter to 3 mL Changes in absorbancy wore determined 
a t  550 m/s with a light p~th of ) c m  umng a Beckman DU Spectrophotometer.  Absorbancy 
ch~ngcs were d~termined in en appropriate blank containing all components except enzyme and 
used to correct absorbancy chang~ obtolned with enzyme pre~nt. 13. TPNH-cytochrome c 
oxidoreduct~tse activity with ~ditlon of methylene blue. ConditiorLq wore hlontical to thoae 
st,.ted in A except that o.o2 7 ~mote methylene blue wM added to the ~tion ~dxtttre, the 
a ~ o t l n t  of ,enzyme w~m held constant a.t 8 ~ ,  ~nd in one of the r ~ c t i o n  mixtures o+z pmoie 

DPNH was r+d~It~l iDstead of TPNH as indicated. 
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o f  the  e n z y m e  s p e c t r u m  is prt .~ented in Fig+ I .  T h e  specific a c t i v i t y "  o f  v a r i o u s  en-  
z y m e  p r e p : , r a t i o n s  was  f o u n d  to  be  i n d e p e n d e n t  o f  the  a b s o l u t e  m a g n i t u d e  o f  the  
4 o 6 - m #  p e a k  ,)r r a t io  o f  the  p r o t e i n  p e a k  a t  278 m/~ to  t h a t  a t  4o6 m s .  T h e s e  d a t a  
m~ty be  t a k e n  as e v i d e n c e  t h a t  the  enml,~tlvr~t r e '~ . , n s ib l e  ~or l ight a b s o r p t i o R  a t  
4o~ m p  p lay~ no  rnle i~ ,h~  fnnc t i on ing  of the  e n z y m e .  T h e  f indings  s t a n d  Jn s h a r p  
c o n t r a s t  t o  t h o s e  o f  HL'EX.';EKEN,~ et el. 3A+ I t  is not* 'xvnrthy t h a t  eff icient  r e m o v a l  o f  
t h e  p e a k  a t  4o6 mt~ cou ld  not  be  a c c o m p l i s h ~ !  b y  e~hano l - chh) ro f i ) rm t r e a t m e n t  
o f  h e m o l y s a t e s .  O~l the  o t h e r  k a n d .  e t h a u o l - c } h ~ r o f o r m  t r e a t m e n t  o f  d i lu te  a c e t o n e -  
p o w d e r  e x t r a c t s  w a s  con~i.~ieltiiy qu i t e  e f fec t ive  in refers)ring m o s t  o f  the  : , o m l x m e n t  
a b s o r b i n g  a t  4o6 mt~. 

Us ing  c y t o e h r o m e  c, wh ich  haq been  s h o w n  to g ive  the  h ighes t  a c t i v i t y  as a 
t e r m i n a l  e l e c t ron  a c c e p t e r  °, a n d  r e l a t i v e l y  large ;t.~l(mr~t~ o f  t h e  pur i f ied  en~.yme, the  
ac t i xd ty  w a s  c o m p a r e d  w i th  a n d  w i t h o u t  a d d i t i o n  o f  c a t a l y t i c  a m o u n t s  o f  m e t h y l e n e  
b lue .  As s h o w n  in Fig.  2. e n z y m i c  a c t i v i t y  was  p r e m n t  w i t h o u t  m e t h y l e n e  blue,  b u t  
w a s  o n l y  a f r a c t i on  o f  t h a t  o b t a i n e d  on a d d i t i o n  o f  tiffs dye .  In  th i s  r e g a r d  it is o f  
i n t e r ~ t  t h a t  HUENNEKENS et el. ~ o b s e r v e d  t h a t  t he  e n z y m e  as  i so l a t ed  f r o m  h u m a n  
e r y t h r o c ~ ' t e s  m a n i f e s t e d  an  a b s o l u t e  r e q u i r e m e n t  for  m e t h y l e n e  blue.  or  u t h e r  
a u t o x i d i z a b l e  dyes .  as  an  e l ec t ron  car r ie r .  T h e  d a t a  in Fig.  2, B a lso  i l l u s t r a t e  t h e  
c o m p a r a t i v e  a c t i v i t i e s  ,:f T I ' X H  a n d  D P N H  w h e n  a s g a v M  u n d e r  iden t i ca l  condi t ion~ 
w i t h  c y t o c h r o m e  c as  t h e  t e r m i n a l  e l ec t ron  a e c e p t o r .  Inc lus ion  of  p - c h l o r o m e r c u r i -  
benz(:a*.e a t  a c o n c e n t r a t i o n  o f  3" zo - s  M r e su l t ed  in an  i n h i b i t i o n  o f  6 0 %  of  the  en-  
z y m e ' s  a c t i v i t y  w h e n  a . ~ a y e d  u n d e r  the  c o n d i t i o . s  mzt l ined in Fig. ~, I3 wi th  T P N H  
as  the  e l e c t r o n  d o n o r .  "rhe,~e r e su l t s  a re  s imi l a r  to  tho~e n o t e d  p r e v i o u s l y  a. i t  shot t ld  
b~ n o t e d  t h a t  ,%COTT ANt, MCGRAW* h a v e  r e c e n t l y  r e p o s e d  the  pur i f i ca t ion  o f  a dia- 
p h o r a s e  f r o m  h u m a n  e r y t h r 0 c y t e s  wh ich  is r e l a t i v e l y  specific for  D P N H  a n d  a p p e a r s  
t o  be  d i s t i nc t  f r o m  the  enzx~me d e s c r i b e d  here.  
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" Specific activity is (lefincwl as unit.s of enzyme per mg of protein+ z unit of enzyme Ls 
defitted as that amount which c~u.~s a (|~rea.qe of absorbancy at 340 m u of o.oto under tl~e con- 
ditions outlined by HL'ZNNEK~.~S a Qi.t 

4° This invmtiffatiori was cataricd out durin K the tenure of a. Postdoctoral l-'ellowship from the 
Nation~l Institute of Arthritis anti Metabolic Diseases. U.S. Public IIeelth Service. 
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