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PN l I ( I2  

A n e w  v a r i a n t  o f  a b n o r m a l  m e t h ~ m o g ~ :  ~ l ~ ~  

T h e  a b i l i t y  of  h a e m o g l o b i n  to  b i n d  r e v e r s i b l y  moleculaa" :ox~.7.~e~ ,&e~e_~t~..~ <m t h e  
specif ic  n a t i v e  s t r u c t u r e  of t h i s  h a e m o p r o t e i n .  I t  is t h e r e f o r e  ¢.o ~t~ .~..x-g~.~,~i tgxat m a n  v 
d i f f e r e n t  s t r u c t u r a l  a l t e r a t i o n s  of t h e  h a e m o g l o b i n  molec.m3e. ,  <off dk-ex~a~m-~tional as  
wel l  as g e n e t i c  o r ig in ,  r e su l t  in a loss of  t h e  r e s p i r a t o r y - p r c , ~  ,0,ff l ~ e m o g l o b i n  
a n d  l e a d  to  s p o n t a n e o u s  o x i d a t i o n  of t h e  h a e m o g l o b i n  i ron  (*emrm~_ ~i~0~m o$ metb_aemo-  
g lob in)  in p r e s e n c e  of  o x y g e n .  A b o u t  t e n  g e n e t i c  v a r i a n t s  o g '  . t a ~ ¢ ~ d b ~  l~,).~sessing 
a b n o r m a l  ~ or  fl c h a i n s  t, 2 a n d  o c c u r r i n g  in m e t h a e m o g l o b k n  ..f, oaxm ( { t k ~ 0 ~  ms .~ h a e m o -  
g lob ins )  are known at present. A variant  with different .~,c~*di~em/¢~ prnpe.rtie.~ 
then those of the known Hb M types is described below. 

The haemoglobin under s tudy-has  been tound in foyer , ~ , ~ ¢  ~ otherwise 
symptomless subjects from three generations of a Polish ~[am~_w_ Tli~e. ab~)rption 
spectrum of destromatized haemolysate treated with K3Fe{C~), _ ~ e 4  ~ tgese cases 
an elevation characteristic for Hb M h, stead of a minimmm ~t @0~ mm/~" addition 
of  c y a n i d e  r e s u l t e d  in a n o r m a l  c y a n m e t h a e m o g l o b i n  s p e c ~  (~".~.. ~))_ %$'hen the. 
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Fig. I. Absorption spcctr~. (o.oi67 M phosphate buffer, pH 6.6) off ~ :  a ,  rtorm~l: 
©, patient" O, calculated abnormal ; Q, abnormal isolated irom stmct~ ~ ; ;  - - . .  ,ryatmm~thaemo- 

globin {identical for patient and normml 'c_~_~i)- 

B l o c & i r a . . B ~  ,,~a~ ¢=~ (Jr~) 4 ~ z - 4 4 4  



PRELIMINARY NOTES 4 4 3  

reaction of methaemoglobin (1.6.1o -5 M) with cyanide (1.5'IO -z M) was followed 
,~pectrophotometrically at 600 or 630 mt~ in o.o167 M phosphate buffer (pH 6.6) and 
at room temperature  s, the rate of conversion of methaemoglobin to cyanmethaemo- 
globin was found to be much slower then tha t  of normal methaemoglobin A. The 
half t ime of this reaction was about  5 sec for normal and about 45 sec for abnormai  
haemoglobin (Fig. 2), The amount  of the abnormal pigment was calculated from the 
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l"ig. 2. The  r eac t ion  of m e t h a e m o g l o b i n  w i t h  cyan ide ,  m e a s u r e d  a t  630 mt ,  for n o r m a l  (O)  a n d  
p a t i e n t  (©) h a c r n o l y s a t e  a n d  a t  600 m/~ for p a t i e n t  h a e m o l y s a t e  (O)  a n d  for a b n o r m a l  h a e m o -  

g lob in  i so la ted  f rom s t a rch  gel (O) .  

extrapolat ion of the curve obtained at 630 m/~ to zero time to be 45 O//o. The theoretical 
absorption spectrum of abnormal  methaemoglobin was constructed from the spectra 
of normal and abnormal  methaemoglobin and from the known amount  of the ab- 
normal pigment in the pat ient ' s  blood. The millimolar extinction coefficients were 
calculated assuming that  of cyanmethaemoglobin to be 46.0 at 540 mt~ (ref. 4) for 
both haemoglobins. The maxima of abnormal  methaemoglobin are located at 598, 530 
and 49o mt~ and minima at 560, 59.2 and 475 mp  (Fig, I). 

Fig. 3- S ta rch-ge l  e lec t rophores i s  (pH 7-0) of p a t i e n t  (left) and  no rma l  (r ight!  m e t h a e m o g l o b i n s .  
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Electaogknom~k on sta.mh gel” in a 0.03 M phosphate butier’(pH 7.0) of the ferricya- 
nide-treated haemolysate of the patient’s red ceils indicated the presence of two com- 
ponents (Fig. 31, the sk~ea eey green and the faster (which was normal methaemo- 
globin A) brown_ e absorption spectrum of the slower component eluted from the 
gel (shown in 
haemoglobin. 

tical jvith the calculated spectrum of abnormal 
of a similar character were obserl-ed in the ab- 

.sorption spect of 
the same conditions. 

ummal methaemog:lr rbin when prepared from starch UIldN 

Four M haemq$obinz po~ess similar spectral properties to the one dtlscrihecl 
above, P+~‘z. Hb &Sk;ataog6*7. Hb Mtt?ir,zle 1 1v 3, Hb M~urrlmeS antf Hb MCh~cn~nl~9. lo. 
The Saskatoon and Ku-urns types react with cyanide rapidly and the Leipzig I and 
Chicago types react skxxly. In this respclct, the two latter resemble the I-ariant 
described in this paper. The half times of the reaction with cyanide for Leipzig I 
and Chicago haemoglobims amount to about 30 set (refs. I, IO), ours being about 45 sec. 
The absorption qectra of these haemoglobins, although very similar, seem not to be 
identical. The re~pecti~-e absorption bands (for acid methaemoglobin) are located 
at 500, 90 anal 6oz mp for Leipzig I (ref. 3). at 49~ and 598 my. for Chicago”* *O ancl 

at 490, 530 and &!S mi; fx the haemoglobm under study. .A clearly visible i&lesion 
at 590 rnp is present in our haemoglobin and absent in the Leipzig I variant. The 
pigment descrilbedl abide can therefore be assumed to be a new variant of haem- 
globin M. The ~UEW 0% Hb SI Radom is proposed provisionally for this haemoglobin 
since the affected family lives in Wadom, Poland. _A full account of this study including 
family and kk~ratur)- clinical data will be published elsewhere. 


