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It is well-known that the haemoglobin-containing red bloodcor
puscles are the calTiers of the oxygen of the atmosphere, required 
for the oxidative processes of the tissue cells. MOHAWITZ was the first 
to ascel·tain w het her tha red bloodcOl'pllsc\es have a respil'ation of 
their own. The au thor demonstrated that in man tlle oxygen
consumption of tile red bloodcorpuscles is, under normal conditions, 
very trifling, amounting to some 3 Ol' 4 D

/ •• This lack of respiration 
is in keeping with other pl'operties of these cells: absence of a 
nucleus, absence of the function of reproduction, which a110t to them 
a place different from that of all living cells and indnce us to consider 
them as an intermediate form bet ween dead and living matter. 

Contl'ary to 'what we observe in man and in mammals the oxygen
consumption of the red bloodcorpuscles in bit'ds is of considerable 
importance. The difference is apparently due to the human erythro
cytes being non-nucleated, whereas the red cells in birds, as is well
known, contain a nucleus. That, ho wever, this view is not quite 
correct, is borne out by furlher experiments made by MORAWITZ in 
collaboration with MASING. The oxygen-consnmption of the red blood
corpuscles of mammalia is indeed largely increased through with
drawal of blood (bloodletting), and in general through all sorts of 
operations (administration of blooddestroying poisons, snch as phenyl
hydrazin) which make the animal annemic and bring about astrong 
regeneration of young bloodcorpuscles. In these cases, however, no 
nucleated red cells will enter the peripheral blood, or, if they do, their 
number is so smalI, that they cannot be responsible for the increase 
of tbe oxygen consumption. It is generally received that the increased 
oxygen consumption in these circumstances is owing to the youthful 
state of the red cells. Probably the oxidative processes are related 
to the presence of nuclear fl'agments in these eeIls, although they 
are not demonstrabIe under the microscope, or to their chemical 
composition, which is supposed to be different in the young and the 
old corpuscles, Just as in the animal experiment the human blood 
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also appeal's t,o have an increased oxygen consumption, whenever 
the bloodbnilding organs are in a state of active bloodformation, 
Thns we find an increased 0 consumption in pernicious anaemia, 
and in the blood of illdividnals regenerating actively, as in allsorts 
of intoxications !:!olld aftel' hemorrhage, and in general with excessive 
activity of the bone marrow, 

On a pl'evious occasion Dl', ROESSINGH has in my laboratory tl'ied 
to ascertain by this method whetber the anaemia that is often met 
with in carcinoma, Occurs with an active regeneration of red blood
corpuscles, 

The result was negative: The 0 consumption of the blood of 
individuals with carcinoma was 1I0t greater than in normal men, 
On the othel' hand ROESSINGH found in pernicious anaemia, and in 
the blood of individuals suffering from other forms of anaemia, and 
also shol'tly aftel' bloodll'ansfusion, considerable increase (inslead of 
the normal value 3-4 'I,: some 10 10 60 '/,), 

By means of the determination of tbe 0 ronsumption of Ibe red 
blood cells ROESSINGH has recently studied the effect of iron on 
bloodformation, 

Allaemic patients were given large doses of iron during several 
weeks, BefOl'e and aftel' treatmenl tlle oxygen eonsumption of the 
red blood-corpuscles was measured, 

The defibrinated blood is centrifugalizeu; then the red blood
eOl'puscles are washed out witb a physiologieal NaCI-solution in 
order to remove the 8el'um, Now tbe emulsion of blood-rOl'puscles 
is shaken up with air for saturation of the haemoglobin with oxygen, 
Pal,tieular atlention should be gÏ\'en to absolute sterility, because 
many bactel'Ïa have a considerable consumption of oxygen, which, 
if disregal'ded, must lead to grave errors, Aftel' the hl\emoglobin has 
been saturated with 0, the quantity of loosely combilIed oxygen in 
a portion of the blood is determined after the method of HALDANE 

in a BARCROFT apparatlls. Another portion of the blood is placed for 
four hours in the incubatol' at 37°, being weil shut off fl'om the 
air; aftel' this a determination of the loosely bound oxygen in the 
second blood-portion is made. The diffel'ence in the amoont of the 
loosely bound oxygen before and aftel' the incubation represents the 
oxygen withdrl1wn by the corpuscles from their own haemoglobin 
for their own resVÏI'atory function, 

The results of this inquiry have been tabulated below, The diffel'ent 
blood samples apparently behave in a different way, which we have 
not been able to account for, In one case the O,-consumption aftel' 
Fe-administration appeared to be diminished, which is most likely 
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due to an experimental error. In another experiment it remained 
constant, but in the ma:jority of cases a considerable augmentation 
was noted, in consequence of, Ol' anyhow subsequent to the Fe
administration. In these cases we al'e inclined to conclude that the 
iron has stimulated the bonemarrow to an active formation of 
young eells. 

However, we have to discuss an objection. It is well-known that 
in many biochemical processes iron is believed to pllty the part of 
a catalyst. It might be asked whether the irol1 may perhaps be 
combined in ths molecule of the corpuscles, thu8 inciting respiration. 
This hypothesis deserves the more cOlJsideration in view of W ARBURG'S 
observation that the sea·urchin eggs consurne more oxygen and give 
off more CO. after the addition of highly diluted feITo-, or feni-salts 
(60-100 '/.) than without th is addition. In order to test this objection 
Dr. RoESSINGH has added dilute iron-salts to emulsions of red blood
corpuscles and examined the O-consumption before and after the 
addition. The Fe-salts proved to exert no influence. 

For the present we may therefore conclude that in all probability 
large doses of iron administered to anaemic patients stimulate the 
blood building organs, 80 as to enable them to supply the peripheral 
blood with young red bloodcells. 

We are tempted to compare the oxygen consumption of the red 
bloodcorpuscles with glycolysis. This process, thoroughly studied by 
LÉPINE, has occllpied the attention of a great number of research ers. 
Many have called in qllestion LÉPJNE'S conclusions Ol' have denied 
their great importance, so that the subject was dmpped, Not until 
quite recently, it has again been studied with much interest. 

We wanted to know whether glycolysis, by which is meant the 
spontaneolls disappearance of glucOl:;e from the blood, has anything 
to do with the internal respiration of the red bloodcorpuscles, When 
studying this pI'oblem in my I aboratOl'Y , Dr. VAN STEENIS found, 
contral'y to the current opinion, that the red bloodcorpuscles in man 
possess a glycolytic function, We then ascertained w het her the 
presence of oxygen has a considerable influence upon Ihis process, 
To this end two series of experiments were compared. In one sel'ies 
the fluid was sllUt off fmm the air, In the other we allo wed oxygen 
to pass through the flllid, We found no differences. U1timately we 
compal'ed glycolysis of bh'd's blood and Imman blood. If there wel'e 
any relation bet ween glycolysis and the oxygen-('onsumption of the 
red bloodcorpuscles a higher degree of glycolysis might be expected 
in bil'd's blood t.han in human blood, since indeed the intemalrespi
ration in birds is much more considerable than in man, Such a 
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differenca we t'aHad to datect.W a, therefore, feel j ustified in con
cluding that the two processes a.re not related. 

Before the admln. of iron Af ter the admln. of iron 

"io~ ei. io..: s:: c.. s:: '(J E • (J 41 E ° C "0"0 UI 41 ° 41 
"0"0 UI b4 = E ~ 41 0 = b4 = E - <!J

0 = ~ Q::'0c.. ~ UI CI.I s:: Q::'0c.. UI <!J C - ... C - ... s:: 
m ° 0 al ° .0 0 0 .00 ° :z:: (J ° :z:: (J (J (J (J (J 

1. R. Chrono nephritis. 
30 days; 2.25 gr. Fe daily 

14.66 OIo 72.04 Ufo 

2. Miss V. Anaemia after 70 OIo 4.400000 none 13.10 OIo hemorrhage. 
20 days; 2.25 gr. Fe daily 

3. ti. d. H. Tubere. pulmo- 45.66 OIo 41 OIo num. 
30 days; 2.25 gr. Fe daily 

4. MiSS D. Chron.nephritis. 
t 4 days; 2.25 gr. Fe daily 

42 OIo 1.860000 none 52 OIo 2.200000 46.33 OIo 

S. Miss deL.Splenomegaly. 105 OIo 4.000000 
30 days; 2.25 gr. Fe daily 

2.44 OIo 100 '010 4.400000 51.28 OIo 

6. MissS.Tumormediastini. 
18 days; 2.25 gr. Fe daily 

90 OIo 4.200000 11.30 OIo 85 OIo 3.800000 28.00 OIo 

7. Miss Z. Purpura hem or- 70 OIo 3.600000 none 85010 3.850000 57.72 OIo rhage. 
18 days; 2.25 gr. Fe daily 

8. ti. E. Malignant abdom-
inal tumor. 55 OIo 3.800000 12.67 OIo 50 OIo 4.440000 22.40 o/~ 

18 days; 2.25 gr. Fe daily 

9. Miss ti. d. H. Adipositas. 
48010 3.500000 

25 days; 2.25 gr. Fe daily 
none 64 OIo 3.800000 16.27 OIo 

10. Miss ti. D. Tubere. peri- 64010 4.200000 none 82 OIo 4.510000 3.73 OIo tonei. 
46 days; 2.25 gr. Fe daily 

11. Miss D. Colitis. 
48010 3.180000 

22 days; 200 mgr. Fedaily 
5.54 OIo 55 OIo 4.200000 38.97 OIo 

. 
12. H. Sacroma Iymphatic 

glands 
. 21 dllys; 2.25 gr. Fe daily 

100 OIo 5.120000 4.27 OIo 98 OIo 2.12 o~ o 
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Continu~d. 

B~for~ the admin. of iron. Afltr the admin. of iron. 

bi...; c ei. 'bD"'; c Q. 
"0 -ö ei. 11 E ° C "0"0 ei. 11 E ° C boO E ~ cu 0 ... boO ::s E ~ cu 0 ... ::s 

~ 1l::~8 ~ UI cu c Il::0o UI cu c ;ëu C 
<11 ° 0 

C 
<11 ° 0 ° ° x: u x: u u u 

13. rk B. Tuberc. abscess. 
85% 4.900000 none 85% 4.780000 7.63 % 

21 daysj 2.25 gr. Fe daily 

14. B. Otitis chronica. 100 % 5.170000 none 95 % 5.000000 none 
21 daysj 2.25 gr. Fe daily 

lS. ti. Z. Pernic. anaemia. 
21 daysj 2.25 gr. Fe daily 

48% 1.370000 none 45 % 1.530000 10.09 % 

16. L. Carcin. venlriculi. 31 % 3.170000 none 
14 daysj 2.25 gr. Fe daily I 32 % 2.360000 none 

17. Miss B. Anaemia. 
19 days j 2.25 gr. Fe daily 

43% 3.120000 44% 60% 4.400000 none 

18. Miss C. Spondylitis. 
21 days; 2.25 gr. Fe daily 

100 % none 100 % none 

19. W. Anaemia. 50 % 4.400000 
25 daysj 2.25 gr. Fe daily 

none 62 % 5.040000 52.13 % 

20. Miss V. Arteriosc!erosis. 95% 4.21 OIo 95 % none 
21 days: 300 mgr. Fe daily . 

21. Miss G. Apoplexy. 95 % none 100 OIo 22.25 % 
21 daysj 2.25 gr. Fe daily 

22. Miss V. Diabetes. 88% 4.530000 21.31 % 23.82 % 
21 daysj 1.5 gr. Fe daily 

23. Miss E. Anaemia. 
23 daysj 2.25 gr. Fe daily 

54% 4.400000 11.7 % 88% 4.250000 27.25 Ol ° 




