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hemolysis. This delayed hemolysis to the author’s knowledge has 
not been described for any substance or substances. This delayed 
hemolytic effect probably results from the gradual softening of the 
red cell resultant from the emulsifying action of triethanolamine 
on certain of its constituents with eventual complete dissolution of 
its structure. 
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I t  is almost universally recognized that Haldane’s figure for the 
oxygen capacity of human blood (18.5 vol. p. c.) is too low. In 
spite of this the old standard is still used. A recent text book‘ 
states that “the standard (referring to Haldane’s) is regarded by 
American workers a s  too low,” and Drinker,2 in describing a hemo- 
globin standard, writes that “although the blood of normal men in 
this country . . . . contains on the average 16.6 gm. of hemoglobin 
which would correspond to an oxygen capacity of about 22 p. c., it 
was thought best to keep Haldane’s standard for the present.” It 
appears unreasonable to accept as a standard a scale on which every 
normal blood is well over 100 p.c. Haldane’s figure was based on an 
original series of 12 men3 and substantiated later by a second series 
of equal size.4 Although Haldane’s method of analysis has long 
since outlived its usefulness, and we now have an accurate and 
simple method for determining blood oxygen, no extensive observa- 
tions on normal subjects have been reported. 

We have determined, during the winter months, the oxygen capa- 
city of the blood of I I 5 healthy male students ranging in age from 
18 to 30, most of whom were born and have always lived in the 
South. Specimens were taken during the morning, oxalated (20 
mg. per 10 cc.), and determinations made the same afternoon. The 

1 WTight, Samson, Applied Physiology, 1929, 3rd Ed., 205. 
2 Drinker, C. K., Oxford Medkine, 2, 538. 
3 Haldane, J., and Smith, L., J .  Phydol., 1900, 25, 331. 
4 Haldane, J., 6. PhysioZ., 1900, 26, 497. 
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blood was oxygenated at room temperature with a gentle stream of 
air bubbles and the oxygen capacity determined on 2 cc. samples in 
the Van Sl~ke-Neill~ constant volume manometric apparatus, the 
oxygen being determined directly by absorption with the sodium 
hydrosulphite reagent to which sodium anthroquinone-P-sulphonate 
was added as a catalyser. The determinations were checked within 
0.2 cc. on two machines. The results are given in Fig. I .  

Oxygen Capacity - Vot. pc. 
ftk f. 

flemoglobin -Gm. pc. 
Fig. 2. 

The hemoglobin content was calculated from the oxygen capa- 
cities and is expressed in Fig. 2. Haldane,4 accepting the results of 
Hufner, regarded 18.5 cc. of oxygen as equivalent to 13.8 gm. of 
hemoglobin, or 1.34 cc. of oxygen = I gm. of hemoglobin. This 
figure is the one accepted today and is supported by the fact that 
1 atom of iron in the hemoglobin molecule unites with 2 atoms of 
oxygen' and that the molecular weight of hemoglobin is a multiple 
of about 16,750, each unit containing I atom of iron.' 

Mean = S2635 *a024 
Staandard DevMtion = 0.569 *a017 I 

=h Standard Deviation =bN t'O.238 

Average Corpurcuhu Volume c u p  

Red CeUs -Millions per m d  Gg.4. 
rig. 3. 

5Vaa Slyke, D. D., and Neil], J. M., J .  BioE. C%m., 1924, 81, 523. 
aPetera, R. A., J .  Physiol., 1912, 44, 131. 
TAdair, G. S., Proc. Roy. Soc., 1925, 109A, 292. 
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Conditions I Hematocrit” Av. Corp. Vol.* 

Van Allen method 
Heparhized blood 

Oxalated blood 
100 x 4 mm. tubes 

100 x 4 mm. tubes 

Mean = 30.025* 0.113 
Standad De~iat/on:/.68*aO8 

30 min. at 2200 RPM 44.4 84.4 

45 ” at 2800 RPM 46.7 88.8 

45 ” at 2800 RPM 42.9 81.5 

26 26 
3 0 3 2  L 34 

30 32 
Y Y  h 36 38 40 

A w a g e  Cor$&ar Hb - X / O - ‘ ~ I I L  Relative Hb Content - pc. 

Fig 6 Fig 6. 
8Van Allen, C. M., J .  Lab. C l h .  Med., 1925, 10, 1027. 
9 Ponder, E., and Islaslow, G., J .  Physid., 3930, 70, 18. 
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3 The rachitic wme Rats rats rachitic 

rab healed with 
Vios terol 

2 normal rats 

to the oxalated blood to make it equal the observed reading of the 
heparinized blood. 

The average corpuscular volumes were calculated and the results. 
expressed in Fig. 4. Doubtless the wide variation in our results was 
in part due to errors in the hematocrit determinations, the true 
range by our method probably lying between 80 and 92 cu. P. 

The average hemoglobin content of the red cells is shown in Fig. 
5. The relative hemoglobin content of the cells is shown in Fig. 6. 
This is obtained by dividing the hemoglobin content of the cell by 
the volume of the cell. 

Stom. Emp. TimeSm. Int. Emp. Time Colon Emp. Time 

7 hrs. 25 min. 1 90 hours 

7 ” 15 ” 
6 ” 18 ” 65 ” 9 ,  32 9 )  

5603 

X-Ray Studies of Motility of Castro-Intestinal Tract of Rachitic 
Rats with Healed Bone Lesions. 

LEON J. MENVLLLE, J. N. AN* AND S. N. BLACKBERG. 

From the Department of Medicine, Tulane University, and the Department of 
Pharmacology, Colzlmbb University. 


