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By the study of some endemies, human epidemies and epizooties, we are
frequently stroken by the scarcety of hematologic data, that would permit the
interpretation of blood modifications in wild animals, either in those inocula-
ted in laboratory or in those find in their natural conditions. On the other
hand the knowledge of hematologic data of animals from the various points of
the zoological scale, will probably facilitate or permit investigations about the
physiology and physiopathology of many mechanisms like that of coagulation,
phagocytosis, cytogenesis etc. that are till now obscures. These mechanisms
will be perhaps more easily cleared when studied in some animals that for
some peculiarity, demonstrate new facts or facilitate some experiences. As an
example, the fact observed by Svihla and col. (9-10) in the squirrel and the
hamster; when these animals hibernate, there is an extraordinary prolongation
of the blood clotting time. This fact would permit the study of the mecha-
nism of the thrombosis and endogenous anticoagulants, of great importance
for the human physiology and physiopathology. With the deal to report the
hematologic data of several animals it was done a study of the blood of ant-
caters occasionally sent to the Instituto Butantan.

6 specimens of Myrmecophaga tridactyla tridactyla 1., 1758 ( Tamandua-
Bandeira) coming, 5 from the State of Mato Grosso and 1 from the State
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MATERIAL AND METHODS

of S Paulo were examined. It was also examined 1 Tamandua tetradactyla
tetradactyla L., 1758 (T. Mirim) coming from the State of Mato Grosso.

The blood for dosings and hematimetric determinations was taken from
the cubital vein and heparimized with 1 mg/ml of blood. The specific counts
of leucocytes, mean erythorocytic diameter and morphologic aspect were mea-
sured in venous blood smears.

It was considered the average of 2 counts of erythrocytes done in
1/5 mm?, the dosing of hemoglobin was done in electrophotometer with green
filter (525un), the corpuscular volume was determined in Wintrobe's hema-
tocrit ‘centrifuged at 4.000 rpm during 20 minutes. Erythrocytes sedimenta-
tion rate was determined in Wintrobe’s tube with heparinized blood and the
reading was done after 60 minutes. All these determinations were done in
duplicate. The reticulocytes were counted in smears by the bnllant cresil
blue method, 1.000 erythrocytes were counted for each animal. The mean
diameter was measured in 200 erythrocytes, for each animal. The diiferen-
tial count was done in 100 cells in smears stained by Rosenfeld’s method (8).

The mean values were determined, beeing s the standard error of indi-
vidual values and s% the standard deviation of the mean. Here are also
included the variation coefficients C and C  respectivelly from the individual
values and from the mean. =

RESULTS

Erythrocytes — The mean number of erythrocytes was of 3.150.000
per min’. Individual vamations were small. The hemoglobin average was
13.28 gr % and varied mostly only in one amimal (6227) that was infested
with Nematodes in the stomach and Acantocephala in the intestine. Conse-
quently the mean corpuscular concentration of hemoglobin in that anmimal was
23,6yy, while in the others varied from 41.0 to 55.5yy. That animal therefore
presented a hipocromia but had no microcytosis, considering the volume or the
mean diameter. Other numeric data about the erythrocytes can be observed
in table 1. The erythrocytes were circular and biconcaves, presenting no poli-
chromasy, anisocytosis or poiquilocytosis.

Leucocytes — The mean number of leucocytes was 4.980 per mm?, being
lower only in one animal (6245) that was suckling a yvoung (6245A). With
exception or nr. 6265, all presented a great number of stabform neutrophiles,
in spite of presenting no appearent infection. The number of eosinophils was
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high in some animals, both in the infected by intestinal parasites as in those
where the parasites were not found (Table 2).

The morphologic aspect of the leucocytes presented some special characte-
ristics. The neutrophile granulations were very fine and scarcely visibles (fig.
1. 2, 3, 4) and these from the eosinophiles (fig. 5) were not as well indivi-
dualized as they are in other mammals because they exist in a great number
and become superposed. In the smashed cells (fig. 13) they are evident.

Lymphocytes, monocytes and blood platelets — The lymphocytes and mo-
nocytes presented sometimes azurophile granulations. The platelets had hya-
lomere and chromomere well visible but the last was very thin (fig. 12).

In a general way the morphologic aspect was not very different from
the most part of the other mammals, calling attention, at first sight, the larger
diameter of the erythrocytes, the almost absence of granulations in the nue-
trophiles and the small evidence of granulations in eosinophiles.

DISCUSSION

There are scarce and isolated data about blood elements of the Myrme-
cophag.dae, but it was impossible to find a general hematologic picture. Gul-
liver {2) in an extense table of mean ervthrocytic diameters from wvertebrates,
indicates for Myrmecophega jubata (M.t. tridactvia) the value of 1/2769 inch
(9.173p). He does not refer how many animals were used or the number
of cells measured. However he informs that he measured a large number
of erythrocytes in dry and thin smears. Peters (7) measuring 100 erythrocy-
tes in a not specified number of animals found a mean diameter of 9.3u with
a standard deviation of 0.67. Our data agree with those of these authors as we
found a mean diameter of 9.398: with a standard error of 0.322 (Table 1 and
graphs 1, 2, and 3).

In respect to the mean corpuscular volume Knoll (4) found 133-135u but
has inferred the volume from the erythrocytic shape, considering the cell as a
cylinder and using as elements only the diameter and the height. As the cell
has not that geometric form we understand that his measures are very diffe-
rent from our findings, that were 160.7u’. This value we found in 5 animals
with methods utilised actually in hematologic routine, that is, considering the
globular volume, hematocrit and the number of erythrocytes that occupy that
volume. This method avoids errors introduced with individual measures of
few elements.

Knoll refers in another work (3) that he found in Myrmecophagus tridac-
tylus and in Tamandua jubata 4-8% of normoblasts in smears of the circula-
ting blood. These results disagree with our findings. In 6 specimens of
M. tridactyla tridactyla we found no normoblast in the smears of the peripheral
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blood except rare ones in nr. 6227 and only 37 per mm? in a specimen of
T, tetradactyla that was in very bad conditions of health and died some hours
after the blood was taken. We attribute that finding of Knoll to the possi-
bility that he worked with animals that were not in good conditions and pro-
bably had anemia. The ontogenic inductions done by the author about the
great number of normoblasts found in the animal circulation are therefore
mjustifiable. It is also possible that he confounded the small lymphocytes
with erythroblasts, because these cells some times resemble erythroblasts (fig.
9, 10) although the difference does not present great difficulty (fig. 11).
Knoll (3) refers that he studied one specimen of Myrmecophagus tridactylus
and two Tamandua jubata, however, these two dencminations are probably
referent to a single species for Tamandua jubata, is probably Myrmecophaga
jubata L., 1766, that is in the synonymy of Myrmecophaga tridactyla tridactyla
L., 1758 (1-11).

About the percentages of leucocytes and their morphology Knoll (3) refers
results found in 1 specimen of M. tridactyla and 2 of Tamandua jubata.
Oria (5-6) presents results from 2 specimens of T. tfetradactyla. There is
no reference to the global count of leucocytes and differential count of neu-
trophiles. There is no divergence between these data and those found by
us, because in so few amimals it naturally occurs variations of the types of
leucocytes and in respect to the morphology we only accentuate that the
neutrophiles present very fine and little visible granulations and the eosi-
nophiles have granulations not so individualized as in the man.

SUMMARY

Hematimetric data of 6 specimens of Myrmecophaga tridactyla tridactyla
L., 1758 (Tamandua bandeira) and 1 specimen oi Tamandua tetradactyla
tetradactyla L., 1758 (Tamandui mirim) were studied. The mean values
found were: 3.150.000 erythrocytes, per mm?, with a concentration of 43,12yy
of hemoglobin, a mean corpuscular volume of 160.6uw* and a diameter of
9.3981. The erythrocytes are discoidal and biconcaves and their dimensions
are great when compared with these from other mammals. The number of
reticulocytes was 0.747 9 and that of leucocytes 4980 per mm?. Differential
counts of leucocytes were done. The neutrophiles presented very thin gra-
nulations, and these of the eosinophiles were not very evident, because they
exist in a great number and become superposed.

RESUMO

Foram estudados dados hematimétricos de 6 exemplares de Myrmecopha-
ga tridactyla tridactyla 1., 1758 Tamandua bandeira) e 1 do Tamandua tetra-



Mem. Inst. Botantan G. ROSENFELD & LAELIA HOEHNE 45
(1) :41-52, 1953

dactyla tetradactyla L., 1758 (Tamandui mirim). A média de hemicias foi
de 3.150.000 por mm* com uma concentragio de 43,12yy de hemoglobina, vo-
lume médio de 160,6u® e diametro médio de 9,3981. As hemicias que sio
discéides e biconcavas apresentam portanto dimensges grandes para mamiferos.
O niimero de reticulocitos era de 0.747% e o de leucocitos 4.980 por mm?,
Foram feitas contagens diferenciais dos leucocitos, os neutrofilos apresentavam
granulagdes muito finas e as dos eosinofilos nio eram muito evidentes por
ficarem empilhadas devido ao seu elevado namero.

We are indebt to Prof. Flavio da Fonseca who
made available the animals, and for the results of para-
sitologic examinations done at the necroscopy.
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Graph 3 — Temendua 1. tetradactyla,

Mean erythrocyte diameter.
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I, 1758 Rosenfeld stain X 1.2000

. Neutn phile stab form: 4 N utro

m:ﬁl'l'ﬁ.'!-tf.a} s af bloeed of .‘-f_'ll""l-f.'-.'fi-l;-l tridactyla
I — Neutrophile, juveni'e: 2 — Neutrophile stab form; 3
sphile, “egnirented; § — Ecsinophile; 6 — Monocyte: 7 — Large Iy phiocvte: R

- 5"'" l” ‘31".1=I]"|.| CYir?

¥ — Small hmphocyte: 10 — Small Iymphocyte: 11 — Erythroblast, orthoctomatic: 12 — Platelets:

13 — Essinophile, smashed; 14 — Basghile,
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