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blood stream is hastened and possibly its absorption

from the bowel is even increased. Because iron is

not made available for use by the bone marrow, the

reaction Cu** .
Protoporphyrin + Iron ——> Heme

cannot proceed and anemia develops.

‘The fault in iron metabolism cannot be corrected
by the administration of iron. This is probably be-
cause of the persistent and urgent demand for iron
to fulfill some function in relation to infection, which
has a greater priority for iron than hemoglobin forma-
tion.

These experiments are to be reported in detail in
the near future.
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While making observations of the blood of the
horse, we noticed consistent differences between the
thoroughbred and the cold-blooded horse with regard
to the red cell count per cubiec millimeter and the
hemoglobin content in grams per 100 ml. of blood.
The average values obtained in the thoroughbred ani-
mal have also a relation to age, as is shown in Table
1, which includes standard errors and average values
for the mean corpuscular hemoglobin.
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TABLE 1
Num- Red Mean cor-
Group berin cells mil-  Hemoglobin — puscular
group lions/mm.s 8rams/100 ml E"i’;"g’;’l’}(’*
Thoroughbreds -
Foals ...... 12.91£0.73 13.86£0.31 10.7
Yearlings .. 12 12.50 £ 0.74 14.13 £ 0.46 11.3
2-3 years .. 12 10.80 £ 0.25 14.10£0.46 - 13.1
Older horges. 8 11.55£0.74 15.37£0.78 13.3
Cold-blooded
horses ..... 10 7.94+0.28 12.63 £0.33 16.0

The differences between the means of the red cell
counts of the two- to three-year-old horses and those
of the foals and of the yearlings are significant, as
also is the larger difference between the means of

1This study was made on the horses of Col. C. V. Whitney,

to whom we are indebted for his courtesy. The expenses of
the investigation were defrayed by the Grayson Foundation.
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the counts of the two- to three-year-olds and those
of the counts of the cold-blooded horses.

Table 1 shows that the red cell count and hemoglobin
content in the thoroughbred are higher than the count
and hemoglobin content in the cold-blooded horse, the
red cell ecount for which is usually given as between
6 and 8.5 million.? At the same time the quantity of
hemoglobin per cell is smaller. Table 2, which gives
the average hemoglobin content, mean cell volume, and
mean corpuscular hemoglobin concentration in 5
thoroughbred and 5 cold-blooded horses, shows that
the cells of the thoroughbred carry less hemoglobin
per cell because the cells are a little smaller and be-
cause the hemoglobin concentration is a little less.
The thoroughbred, nevertheless, carries more hemo-
globin - per milliliter of blood than does the cold-
blooded horse because there are more red cells per
unit volume.

TABLE 2
Thorough- Cold-
bred blooded
Red cells, millions/mm3 ............ 10.35 8.21
Hemoglobin, grams/100 ml. ......... 13.89 12.06
Mean cell volume, p3 . ......civeueen 42.2 43.6
Mean corpuscular hemoglobin concen-
tration, percent .........00innn 32.7 33.5
Mean corpuscular hemoglobin, 4y .... 13.4 14.7

This combination of an'increased red cell count, a
decrease in red cell volume, a decrease in mean cor-
puscular hemoglobin concentration, but an increase
in the hemoglobin content per milliliter of blood, is
met with in animals (rabbits) subjected to low atmos-
pheric pressures (1) and in other states in which the
bone marrow is hyperactive, such as polycythemia
vera in man. Sinee it is most improbable that
thoroughbred horses suffer from an oxygen lack suffi-
cient to keep their bone marrows in a state of hyper-
activity, the higher red cell counts and hemoglobin
contents in the blood of these animals is probably a
genetic characteristic, as polycythemia sometimes is in
man. The probability of the genetic explanation
being right is increased by the fact that the high red
cell counts are present at birth and are maintained in
the weanling, yearling, and ensuing age periods. The
elevated counts are therefore not the result of train-
ing or conditioning processes which prepare the ani-
mal for racing. It may very well be, of course, that
the increased hemoglobin content and slightly smaller
cell size confer an advantage on the thoroughbred
when running at high speeds, and so these may be
characteristics which have become accentuated in the
process of the “improvement of the breed.”
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