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A method of introducing an accura te ly  measured volume of a i r  by means of a dosage device 
into the spect rophotometer  cell  to obtain oxygen dissociat ion curves of hemoglobin solutions 
has been developed. The dose is measured with an accuracy  of • Equations needed to 
calculate oxygen part ia l  p r e s s u r e s  in the cell  a re  given. 
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To study the functional proper t ies  of hemoglobin as an oxygen c a r r i e r  the spectrophotometr ic  method 
of plotting oxygen dissociat ion curves (ODCs) is frequently used [1-4]. The main difficulty in this case is 
in measur ing  the exact quantity of a ir  supplied f rom the pipet [4]. The accuracy  of dosage, especially at 
low oxygen part ia l  p r e s su re s ,  is too low, being only • 

A spect rophotometr ic  cel lwith a spec[a la tmospher ic  oxygen dosage device is suggested ; the volume 
of the device is known and can be changed by introducing glass inserts  of known volume into it (Fig. 1). He- 
moglobin in the deoxy form is t r ans fe r red  to this cell  by blowing inert gas above the solution and then con- 
necting to a vacuum, after  which the par t ia l  oxygen p re s su re  in the cell is zero.  The dosage device is closed 
with a rubber  stopper, smeared  with vacuum grease ,  the cap connecting the dosage device with the cell is 
then opened for 2-3 sec and, as a result ,  the par t ia l  oxygen p ressu re  in the cell  and dosage device is bal-  
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Fig. 1. Spectrophotometric  
cell:  1) dosage device; 2) 
connection to vacuum; 3) 
tonometr ic  par t  of cell;  4) 
spec t ra l  par t  of cell. 

anced. The tap connecting the dosage device with the cell  is closed and 
the spect rophotometr ic  cell  is fixed in a tonometrie  apparatus in a water 
bath. After  tonometry  the cell is t r ans fe r red  to the spectrophotometer  
and optical density readings are  taken at ~-- 558 nm. By increas ing the p a r -  
tial oxygen p r e s s u r e  in the cell  with the aid of the dosage device and tak- 
ing the optical density reading (D) every t ime at the given wavelength, 
five or six points a re  obtained, f rom which the ODC of the hemoglobin so-  
lution can be plotted. 

The following procedures are carried out in succession during cal- 
culations with the ODC: 

a) The percentage saturation of hemoglobin is calculated by the equa- 
tion : 

DHb - -  Dx (i) 
%Hb02-- DHb_y. DHbo * , 

where DHb is the optical density of the deoxy form of hemoglobin; DHbO2 
the optical density of oxyhemoglobin; D x the optical density of the hemo- 
globin solution at the given par t ia l  p r e s su re  of 02 ; 
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b) To determine the part ia l  p r e s su re  in the spectrophotometr ic  cell, the part ial  p re s su re  of O 2 after  
the f i rs t  single addition of air  f rom the dosage device is f i rs t  calculated by the equation: 

pO. apO='Vd~ mm Hg, (2) 
-- VceH + Vdos 

where u  is the volume of the dosage device (in ml) ; Vcell the volume of the gaseous phase of the cell  
(in ml) ; apO 2 the par t ia l  p r e s su re  of 02 in the air .  

If it is necessa ry  to determine the.part ial  p r e s su re  of oxygen at a certain point k, at which the same 
dose of a i r  has been introduced m t imes,  the calculation is carr ied out by the equation: 

kpO= = pO,.f m -b PO2 (fn,_l -t- fm-, +....q_ ~-I-1) (3) 
k--I 

where f = Vcell/(Vdos + Vcell). 

The method of calculation given above is sufficiently prec ise  for  work with a cell with a volume of 
more than 50 ml. However, if the volume is smal ler ,  collections must be introduced for physically dis-  
solved and chemical ly combined oxygen. 

A se r ies  of ODCs for a 0.15% solution of native hemoglobin in 0.1 M phosphate buffer at pH 7.315 and 
at a tempera ture  of 20~ was obtained with a cell of the wr i t e r ' s  own design. Hill 's coefficient (n) varied 
in these experiments f rom 2.68 to 2.81 and the affinity of hemoglobin for oxygen at 50% saturation (logs0PO 2) 
was 0.731-0.740, in agreement  with data in the l i terature for native hemoglobin. 

The wr i te r  is grateful  to P ro fesso r  G. Ya. Rozenberg for help with the work. 

1, 

2. 

3. 

4. 

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

D. W. Allen, K. F. Guthe, and J. Wyman, "Further  studies on the oxygen equilibrium of hemoglobin," 
J. Biol. Chem., 187, 393 (1950). 
R. Beneseh, G. MacDuff, and R. E. Benesch, "Determination of oxygen equilibrium with a versat i le  
new tonometer ,"  Analyt. Biochem., 11, 81 (1965). 
K. Imai, H. Morimoto, M. Kotani, et al., "Studies on the function of abnormal  hemoglobins," Biochim. 
Biophys. Acta, 200, 189 (1970). 
A. Ross i -Fanel l i  and E. Antonini, "Studies on the oxygen and carbon monoxide equilibria of human 
myoglobin," Arch. Biochem. Biophys., 77, 478 {1958). 

1400 


