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A propos de I ' ex t r~mi t~  N - t e r m i n a l e  de la s~rumalbumine  

THOMPSON t a rapport6 des observations int6ressantes sur la na ture  du groupement  
a-amin6 terminal  libre des s6rumalbumines bovine et 6quine. Contrairemertt  aux  
r6sultats de T I T A N I ,  YOSHIKAWA E ' r  S A T A N E  ~, cet au teur  n 'a  pas retrouv6 de cyst ine 
en position N-terminale. Or, au tours  de recherches encore in6dites sur la s t ructure de 
la s~'rumalbumine, nous avions nous-m6mes 6t6 am,- ,"  h 6tudier de nouveau la na ture  
du groupement  a-amin6 terminal  libre et nous avioHq ohtenu des rdsultats qui 
correspondent exactement  ~t ceux de THOMPSON. 

Nous avons suivi s t r ic tement  les conditions expdrimentales de TIT:XXI et al. ~ 
(dinitroph6nylation,  oxydat ion  pendant  4 h h o °, hydrolyse de la DNP-s6rumalbumine 
oxyd6e pendant  4 h par HC1 6 N k zo5°). L 'ex t ra i t  6th6r6 de l 'hydro lysa t  contient  
uniquement  de l 'acide aspart ique (identification en chromatographic  sur papier bidi- 
mensionnelle clans tes systi-mes " to lu6ne"  de BISERTE ET OSTEUX a e t  "phospha te  
1.5 M "  de L]:~xw4). La phase aqueuse extrai te  par le m61ange butanol  seeondaire- 
ac6tate dY, thyle (Koch ET \Vv-IDH.) ~ ne cont ient  pas d'acide DNP-cyst6ique.  En  
chromatographie unidimensionnelle clans le systbmc butanol-acide  ac6t ique-eau 
(4 : I :5 ) ,  l 'extrai t  cont ient  un ar tefact  ]aune dont  le RF est plus 61ev6 (0.64) que celui 
de l 'acide cyst6ique (o.43). En  61ectrophor6se sur papier ~t pH 3-9 (pyridine-aeide 
ac6tique-eau),  Facide DNP~cyst6ique se d6tache facilement:  aucune tache de m@me 
comportement  ne peut ~tre d6eel6e quand  on op6re sur la phase aqueuse de l 'hydroly-  
sat de la DNP-s6rumalbumine oxyd6e. 

Ccs constatat ions ont dt~ faites aussi bien avec la s6rumalbumine bovine qu 'avec 
la s6rumalbumine humaJne. La  s5rumalbumine est done bien cons~,~u~e par  une seu[e 
chaine polypeptidique.  Ce fait nous a semhl~ suffisamment impor tan t  pour justifier 
notre intervent ion dans le d6bat.  
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Reactions of haemat ins w i t h  peroxides and other  oxid iz ing agents 

The haemoprotein enzymes peroxidase and catalase each react wi th  hydrogen peroxide 
to give three compounds which can be dist inguished by their colouv, ab_,,rption 
spectra, the condit ions of their  format ion and their  reactions with hydrogen donors. 
MethaemogloMn, however, gives only one compound with hydrogen peroxide I, 3. Since 
all these haemoproteins  have the same protohae-.tatin prosthetic group which-is  
p r ima~ly  involved in the above reactions, it was of interest  to s t u d y  the effect of 
hydrogen peroxide on free haematins .  However, different a t t empt s  to obta in  a 
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p ro t oha e ma t in  peroxide  compound  failed, as under  the exper imental  condi t ions so far  
invest igated,  the  pro tohaemat in  was ei ther  modified or des t royed  by  peroxide.  Only 
u rohaemat in ,  which has eight  earboxyl lc  side chains on its porphyr in  ring and  which is 
more  soluble in aqueous solvents  and  more react ive under  cer ta in  condit ions t h a n  
p ro toha e ma t in  a, was found to give a character is t ic  red compound  4 bo th  with H~.O 2 
and  C~H~00H.  The absorpt ion spec t rum of ~his compound  is of the same pa t t e rn  as 
t h a t  of tbe  methaemoglobin  or metmyoglob in  peroxide compound  but  its absorp t ion  
bands  in the visible region lie much nearer  the blue end of the  spectwdm (~t 547.5 and 
52x m/z) as one would expec t  to find in haemat in  der ivat ives  which are devoid of the  
u n s a t u r a t e d  vinyl  goups,  while the Soret  band  lies a t  413 m/z. The  .urohaemat ia  
peroxide  compound  is formed and is sufficiently stable for spectroscopic s tudy  only  
in a s t rongly  alkaline solut ion such as o . 7 - i .  5 N NaOH.  Even  under  these condi t ions 
it rever ts  within a few minutes  to  free alkaline urohae:nat in .  In  o. I N NaOH,  o.I  o. 3 ~I 
Na~CO3 or  o . t  3I  phesphr,  te buffer, pH 7.3, the incomplete  format ion  of the  uro- 
haema t in  peroxide compound  is a lmost  immedia te ly  followed by  the des t ruc t ion  of the 
urohaemat in .  Moreover,  if u rohaemat in  is added to a sys tem composed  of nota t in  
(glucose oxidase),  glucose and oxygen  in phosphate  buffer, p H  5-7.3, it is rapid ly  
des t royed  by  the H~O~ genera ted  during the oxidat ion of glucose wi thout  showing the 
fo rmat ion  of the  u rohaemat in  peroxide compound.  This rapid des t ruct ion of uro- 
haemat in  in neu t ra l  or s l ightly acid solution by a small concent ra t ion  of genera ted  
. . . . . . . .  .-.L ,*- . . . . . .  L:,: . . . .  t *L:. L . . . . .  :-- :'- al F, olii~iion l " l ~ U  2 C 0 1 t l t t ' i ~ . S t ~  w [ t l t  t L t t :  marked ~ . L ~ : t t ) l l t t y  U I  t i l L 3  ILgI.K;III~LL£JI 111 3LI.  U J I ~ , I y  1~41t . t l t - :  

towards  a much  higher  concen t ra t ion  of He09. 
I t  has been shown previously I tha t  the react ion of methaemoglobin  with 

peroxides  is reversible only  with regard to the methaemoglobin,  the  H~O 2 being used 
up in some peroxidat ic  react ion.  In thin respect HzO. z was found  to differ from sub- 
s tances  such as cyanide,  azide or  flueride which form perfect ly  reversible complexes  
wi th  haemoprote ins .  A more recent  s tudy  ~-: of this problem revealed tha t  the  
me tmyog lob in  peroxide compound  is on ly  one oxidizing equivalent  higher than  
me tmyog lob in  itself and  tha t  a compound  indist inguishable from metmyoglob in  
peroxide  could be ob ta ined  by t rea t ing metmyoglob in  with oxidizing agents  snch as 
sodium chlori te,  potass ium chlorir idate and  others.  The  product  of the  react ion 
between me tmyog lob in  and  H zOo cannot ,  therefore,  be described as a metmyoglobin-  
H 2 0  * equi l ibr ium complex bu t  as a der iva t ive  of metrnyoglobin  wi th  an effective 
oxidizing n u m b e r  of + 4. Al though the t rue na tu re  of such a compound  has not  ye t  
been p roper ly  elucidated,  it behaves  in its react ions as a metmyoglobin  with a 
quadr iva len t  iron a tom.  I t  can, therefore ,  be referred to as a higher  oxidat ion s ta te  
of me tmyog lob in  or s imply  as a me tmyoglob in  peroxide compound  bu t  not  as a 
me tmyoglob in  peroxide complex,  the t e rm complex  being reserved for per fec t ly  
reversible produ~',~ of the  reactions of hacmoprotc ins  wi th  ligands such as cyanide,  
azide a nd  fluoride.  

Since u rohaemat in  has a l ready  been shown z to give wi th  I-I=O 2 and C2H~00H 
der iva t ives  analogous to  the methaemoglobin  oc metmyogloh in  peroxide compound~, 
to  comple te  tire analogy it was importar t t  to determine whether  similar compounds  
could be ob ta ined  using o ther  oxidizing agents  .~uch as sodium chlorite (NaCIO~) and  
sodium chlor i r idate  (NaIrCl6) instead of peroxides.  XVhcn NaC10~ is added to uro- 
haemat in  in I N N~OH, the cotour of +he__. ~omt~on~ ' " ' "  turns  from brown +,~.~ red and its 
absorpt ion  b~t~d at  596 tltg is replaced by  two bands at  547.5 and 52I m/z indist in-  
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gttishable from those of the urohaematinperoxide compound a. However,  these 
absorption bands soon disappear and  the solution turns  from red to green owing 
to the destruct ion of the ha¢.matin whereas the urohaemat in  peroxide compound 
obta ined with  peroxides (HaO a and  C,HsOOH ) tends to revert to  free urohaemat in .  

The effect of NaIrCl~ could only be s tudied in Na2CO ~ solutions as it is rapidly  
dest royed in s trong alkali. In the presence of 0.3 M Na,,CO:~, u rohaemat iu  reacts 
immedia te ly  with NalrCla giving the same absorption spectrum as with H202 or 
NaClOa but  the compound formed is very  unstable  revert ing to free urohaemat in .  
Urolmematin (6.6-1o =4 ,14) t rea ted  with NalrCI 8 or with NaC1Oe in a x :I molecular 
ratio forms about  60 % and 75 % respectively of the u rohaemat in  peroxide compound.  
These res~:lts are of the same order as those obta ined  in the reaction between KIrC16 
and metmyoglobin  G. 

The effects of NaC10~ and NairCl~ on other  haemat ins  (proto-, haemato- ,  
deutero- and coprohaematin)  were also invest igated.  Of these haemat ins  copro- 
haemat in  (prepared from coproporphyrin obta ined  from the urine of a case of bovine 
congenital  porphyria) is of special interest since it has 4 carboxylic side chains; it 
therefore occupies an mtermedia te  position with regard to its solubili ty and  several 
other  properties between urohaemat in ,  which has 8 carboxylic  side chains, and proto-, 
haemato- ,  deutero- and mesohaemat in  which have only 2 earboxylic side chains in the  
porphyr in  ring. Yet eoproporphyrin,  unlike uroporphyrin ,  gives only  wi th  NaCIO~ an 
incomp!ete and evanescent absorpt ion spectrum corresponding to the u rohaemat in  
peroxide compound.  In  this respect haemato-  and  deu te rohaemat in  behave like 
coprohaemat in .  

These results show tha t  the action of oxidizing agents on free haemat ins  leads in 
most ca~es to their  destruct ion rather  than  to the format ion of haemat in  peroxide 
compounds.  Only urohaemat in ,  in s t rongly  alkaline solution, gives wi th  peroxides 
and  other  oxidizing agents (NaC10 z or NaIrCld) a characterist ic haemat in  peroxide 
compound.  However  when a l~aematin (protohaeniath~) i~ combined with  specific 
nat ive  proteins to form methaem0globin,  metmyog!obin,  peroxid~_se a.nd cata!ase, i t  
acquires the proper ty  of entering far more easily into higher oxida t ion  states and  show5 
greater  resistance to oxidat ive  dest ruct ion.  
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