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In physiological conditions destruction of the erythrocytes  is constantly 'taking place and the hemo-  
globin entering the ~ asma is attached to a special serum protein-haptoglobin.  United in this complex, 
the hemoglobin does not pass through the kidney barr ier ,  so that the !_-'on ~.~ rctalned i,~ the body. 

In certain conditions the amount of hemoglobin entering the plasma exceeds a certain limit and the 
reaction of transhemation takes place, i.e., home is t ransferred  from hemoglobin to serum albumin[I ,  2]. 

The reaction of transhemation has been found to take place more  intensively in the fetus than in the 
adult human. However, it was not known whether this phenomenon is due to oxygenation of the hemoglobin 
or  is independent of it. This problem has arisen because the velocity of the transhemation reaction is 
dependent on the revers ible  fixation of oxygen: o~cyhemoglobin is less reactive than hemoglobin [2]. Mean- 
while, fetal hemoglobin (HbF) in solution, if other conditions are  equal, i s  known to be less oxygenated than 
adult hemoglobin (HbA); the opposite relationships a re  found inside the erythrocytes  [4, 5]. 

][n the present  investigatiofi the reaction of tra_nshemation of HbF was studied in conditions excluding 
oxyhernoglobin formation.  

E X P E R I M E N T A L  M E T H O D  AND R E S U L T S  

The experimental method was as follows. Adult human serum was mixed in one tube with adult human 
hemoglobin (HbA), and in another tube with HbF. The concentration of the hemoglobin solution ~'as s t r ic t ly  
equalized before the e.x~Periment. For  this purpose samples of both solutions were taken and their hemo-  
globin concentration determined after  prel iminary detachment of the oxygen by the addition of sodium hydro-  
sulfite (2 ml of 0.01% hemoglobin + 20 mg Na2S204), followed by conversion of both the HbA and HbF into 
hematin by the addition of 0.05 mI Of a 0.1 N NaOtt solution. In this w-ay the hemoglobin concentration was 
determined from the home concentration; in these s tr ict  conditions the readings of the photometer were 
independent on differences in the charac te r  of formation of complexes between hematin and the denat-*red 
g!obins of HbA and HbF, as is observed, for  example, when the hemoglobin ccncentration is determined by 
Sahli 's method. 

/Lfter the determination of the concentrations of the initial solutions of IIbA and ttbF, solutions of 
equal concentrations were prepared.  Next, the reducir, g agent Na2~O 4 was added simultaneously to both 
tubes, to convert  both hemoglobins into the ~ame form of "reduced ~ hemoglobin. Saturation of the albumin 
with hematJn tocJk .n!ace . . . .  at room temperature .~.r ~.,"n ,,.-.~- ur~,,,,,~,,o . . . . . . . . .  .~,~ ,,u, of an agar gel ~e re  ~lHcn filled 
with a mixture of serum and hemoglobin with agaro 

The optimal experimental conditions were: dilution of serum with agar for filling starting wells 1:24, 
concentration of hemoglobin in well 0.12 mg/ml;  duration of e lect rophoresis  1 h 30 rain in 2~ Cgar gel, 
made up in 0.03 M veronal b~fer ,  potential gradient 5 V/era, 

At the end of e lect rophoresis  the surface of the agar  was covered '~ith a saturated solution ofben-  
zidine in 10% acetic acid with the addition of H202 at the rate of 0.3 ml/10 ml. After 60 sec the solution 
was Washed off with a s t ream of water  and the result  photographed immediately In standard conditions~ 

]t~efore staining, a calibration ser ies  was prepared in each experiment: the wells in the agar  plate 
were t~lled with a mixture of ag~r and different concentrations of hemoglobin (usually from 0.015to0.0004 
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Compar ison  of reactiv2ty of embryonic  hemo- 
globin and adult human hemoglobin. A) Cal ibra-  
tion se r i e s ,  hemoglobin concentrat ion from. 
0.015 t~ 0.0004 mg/ml ;  B: 1) adul~ hemoglobin 
2) fetal  hemoglobin; D region of albumins; 11) 
s ta r t ing  wells; 12I) zone of hemoglobin (excess 
migrat ing during electrophoresiS}o 
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mg]ml) .  This scale  was t reated with benztdine reagent 
at the same t ime as the main prepara t ion  was stained 
(see figure). 

The resu l t s  of photometry,  obtained with the 
MF-4 microphotometer ,  were  checked against  this 
se r i es .  

Despite the change in the exper imenta l  conditions 
in the p re sence  of the reducing agent, the r e s u l t s  were  
found to be s imi l a r  to those obtained ea r l i e r ,  i .e. ,  the 
g rea te r  degree  of saturat ion of the fetal albumin with 
hematin ~ s  due to differences in the HbF, and not 
s imply to  the phenomena of oxygenation. 

What is the biological significance of the phe-  
nomena d i scovered?  Possibly the more  intensive 
t ranshemat ion react ion in the fetus is  a compensa tory  
factor  d i rec ted  toward the retention of i ron in the body 
because of the absence of a haptogtobin sys tem,  which 
per formed this important  func'Aon, f rom the fetus.  

L I T E R A T U R E  C I T E D  

1. Lo A. Blyumenfel 'd  and A, M. Charn~i, Doklady 
A ~k~. Nauk SSSR 75, No. 6, 873 (1950). 

L. A. B l~ raen fe l ' d ,  Hemoglobin and the Revers ib le  Fixation of Oxygen [in Russian],  Moscow {1957). 
V. I. Yablokova, Akash~ i Ginekol., No. 2, 11 (1964). 
J~ Barcrof t ,  J ,  P roc .  Roy. Soc. B., 118 (1935), p. 249. 
F.  Haurowitz and Z. Hoppe-Seylers ,  Physiol.  Chem., Bd. 232, S. 125 (1935). 

44 


