
Cytoplasmic Inclusions in Acute Hemocytoblastic

Leukemia : Case Report

By L. G. SARAIVA, G. P. BouunouL, M. SJLVEIRA, J. D. Pnosi�o AND J. J. ANCULO

I T IS THE purpose of this paper to report a case of acute hemocytoblastic
leukemia in which we observed primitive cells containing peculiar cyto-

plasmic inclusions. The descriptive name “para-hemocytoblast” is hereafter

applied to these cells because their morphologic type corresponds to that of

hemocytoblasts, and where, furthermore, anomalous inclusions are found. Al-

though anomalous intracellular structures in leukemic human blood cells have

previously been reported,�7 it seems that the findings of Terrasse et al.’2

most nearly resemble those presented here.

CLINICAL SUMMARY

J. B. S., a 56 year old, Brazilian-born, white farmer was admitted to the Sixth Medical

Infirmary of the Central Hospital, Santa Gasa de Misericordia, on May 23, 1959. The

patient complained of weakness, edema of the legs, dyspnea on marked effort

and pallor of three years’ duration. Five months before admission, these manifestations had
become more intense and others appeared, including fever, dizziness, headache, e�.gastric

pain and weight loss. The past medical history and family history were non-contributory.

On physical examination there was marked pallor. There were no palpable lymph nodes.

The heart was enlarged and the examination of the lungs was not remarkable. The liver edge
was felt 2 cm. below the right costal margin; its edge was smooth, firm, and tender. The

spleen was not felt. The neurologic examination was normal. Chest x-ray showed accentua-

tion of bronchovascular markings and increase of the left ventricle. Roentgen examination

of the hones was nonnal.

The patient was observed in the hospital for a period of 54 days with no relevant
alteration of the clinical or laboratory findings. Treatment consisted of dietetic-hygienic

measures, antibiotics, blood transfusions and adrenocorticosteroids. Despite the therapy

the anemia became more severe and the number of blast cells increased in the blood

and hone marrow (table 1, Blood-A, B). The patient died on July 15, 1959.

LABORATORY EXAMINATIONS

Laboratory findings and th� electrophoresis data are shown in tables 1 and 2,

respectively. Biochemical, bacteriological, immuno-hematologic and coagula-

tion tests were repeatedly made during the hospitalization and they did not

change significantly. Hematologic studies were made weekly and the most

representative results are presented in table 1, Blood-A. Preparations of periph-

eral blood and bone marrow were examined unstained by phase contrast

microscopy and polarized light microscopy as well as by Leishman and cyto-

chemical stains. Material from the bone marrow was examined by electron

microscopy. The morphological findings were essentially the same in the dif-

ferent specimen collections.
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Table 2.-Paper Electrophoresis Data

336 SARAIVA ET AL.

Cytohesnatology: Inclusion-bearing blast cells, called here “parahemocyto-

blasts,” varied from 0.2 to 0.8 per cent in the peripheral blood and from 4.0

to 13.0 per cent in the bone marrow ( table 1, Blood-A, B ) . The nuclear and

cytoplasmic characteristics correspond to those cf hemocvtoblasts ( Ferrata’s

nomenclature ) and in addition the�’ showed the anomalous inclusions already

mentioned. Some “para-hemocytoblasts” exhibited accentuated hasophilia cf

the cytoplasm and an increase of the nucleolus/nucleus ratio. In the peripheral

blood the chromati.n structure of “para-hemocytohiasts” was coarser than in

the hone marrow.

In the cytoplasm of “para-hemorytoblasts” one or more round, or sometimes

oval, inclusions were found. Their diameter commonly ranged from 1.2 to 9.0

micra, hut reached 20 micra in some cells ( fig. 27 ) . The larger inclusions

distorted the nucleus which then presented a concavity corresponding to the

inclusion ( figs. 14, 18, 19, 22, 24-27 ) . About 58 per cent of the “para-hemocvto-

blasts” contained a single inclusion ( figs. 2, 3, 14, 15, 17-19, 22 and 27 ) , 25 per

cent contained two inclusions ( figs. 13, 16, 20, 23, and 25 ) and 17 per cent

presented three or more ( figs. 4, 24 and 26 ) . Also their Iccalization in the

cytoplasm was variable, at times in opposition ( fig. 23 ) . When a “para-hemo-

cytoblast” contained two or more inclusions, one of them was usually larger

than the others ( figs. 16, 23, 24 and 26 ) . The inclusions exhibited a regular

variation in their reaction to Leishman stain. In general, the smallcr inclusions

(figs. 1, 10, 15-17) stained a uniform dark rose color, while the lari�cr ones

were lighter in color and paler in the center. Stainability increased from the

center to the periphery (figs. 3, 4, 18, 19, 22, 24 and 26). Staining of some in-

clusions, particularly of the giant ones (fig. 27), was extremely light giving

the impression of a vacuole which was not confirmed under phase microscopy.

In addition to the peculiar inclusions, some cells also contained typical

azurophilic granules, thus indicating a more mature form, i.e. the mveloblast

(figs. 1 and 23). These granules gave a positive reaction in peroxidase and

Sudan Black B tests, while the inclusions were negative in the same tests (see

Cytochemical tests below). Some cells in mitotic activity containing an in-

clusion were also obsei�’ed (fig. 21). In bone marrow preparations, 0.4 to 2.3

per cent of reticulum cells (table 1, Blood-B) (figs. 5-7, 9-11) and some
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Figs. 1-1 1.-Photomicrographs of peripheral blood and bone marrow (Leishman

(YTOPLASMIC INCLUSIONS I N HEMOCYTOBLASTIC LEUKEMIA 337

stain).
Figs. 1-4.-Peripheral blood. “Para-hemocvtoblasts” with one or more inclusions

whose size, shape and stainability varies. Fig. 1 shows, in addition to an inclusion
(ari�ow), azurophilic granules (peroxidase and Sudan Black B positive) thus indi-

cating a more mature cell. In the blood preparations the chromatin is coarser and

nucleolus are not so evident as ill cells from the bone marrow.

Figs. 5-11.-Bone marrow. Several reticulum cells exhibit inclusions of varying
morphology in their cytoplasm. Fig. 8 shows a macrophage containing an intensely

stained inclusion.
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Figs. 12-27.-Photomicrographs of bone marrow (Leishman stain).

338 SARAIVA ET AL.

inacrophages (fig. 8) exhibited the inclusions. Sometimes the inclusions were

found, without morphologic alteration, outside of seemingly disrupted cells.

Auer bodies or vacuoles associated with the inclusions were not found.

Phase Contrast Microscopt,: The inclusions appeared as more or less clear

structures which were homogeneous, well circumscribed and surrounded by

mitochondria. They could be easily differentiated from vacuoles. The larger

inclusions caused marked distortion of the nucleus.

Polarized Light Microscopy: No birefringence of the inclusions was noted.
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CYTOPLASMIC INCLUSIONS IN HEMOCYTOBLASTIC LEUKEMIA 339

Electron Microscopy: Ultrathin sections of bone marrow aspirated from the

iliac crests were examined under the electron microscope. The presence of

inclusions with a single or sometimes double limiting membrane was easily

seen ( figs. 28-32) and their internal structure evidenced. A detailed presentation

of these findings will be made in a forthcoming publication.

Cytochernical Tests: The presence of polysaccharides, mucoproteins, lipids,

phospholipids, neutral fat, desoxyribonucleic acid, peroxidase and phosphatases

was investigated by the use of periodic acid-Schiff, toluidine blue, Sudan

Black B, Baker, Nile blue sulfate, Feulgen, Sato-Sekiya, Washburn and Wach-

stein technics, respectively. The inclusions subjected to P.A.S. test showed a

slightly positive result, that proportion was 20-25 per cent, which was not

abolished by previous treatment with saliva. The other tests were negative.

Necropsy: Performed two hours after death, the necropsy disclosed the fol-

lowing macroscopic alterations : enlargement of the heart ( 380 grams ) , chiefly

of the left ventricle. hepatomegaly ( 1,800 grams ), enlargement of the kidneys

I 200 grams each ) , chronic gastric ulcer and tumefaction of the mesenteric

lymph nodes.

Histologically, the main changes were characterized by intense and diffuse

infiltration of the bone marrow ( figs. 33 and 34 ) , mesenteric lymph nodes

( fig. 38 ) and spleen ( fig. 37 ) by blast cells and small foci of these cells in the

liver ( portal spaces ) (fig. 36 ) and kidneys. The structure of the bone tissue

was preserved. The capsule of the lymph nodes revealed a discrete infiltration

( fig. 38 ) . In the spleen the white pulp was only represented by the central

arterioles ( fig. 37 ) . In Leishman stained touch preparations of those organs,

the blast cells were identified as hemocytoblasts. The peculiar inclusions

described in a previous chapter were observed only in bone marrow imprints

(fig. 35).

DIscussIoN

There was no difficulty in arriving at the diagnosis of hemocytoblastic leu-

kemia in this case, since the hematologic and clinical findings were quite

typical. The histologic picture corresponded to acute leukemia and showed

diffuse infiltration of immature cells in the hemopoietic organs while infiltration

was focal in the liver and kidneys.

The inclusions were noted in only a fraction of the hemocytoblasts and in

Fig. 12.-Low power picture of the bone marrow. Besides hemocvtoblasts and
“para-hemocytoblasts” (arrow), some erythroblasts and lymphocytes are observed.

Fig. 13.-Two “para-hemoc�tobIasts” and one hemocytoblast. The intensity of
stainability of the inclusions varies from one cell to another as well as in a given cell.

Fig. 14.-”Para-hemocytoblasts” with a large inclusion distorting the nucleus.
This appearance can also be observed in figs. 18-20, 22, 24-27.

Figs. 15-19.-”Para-hemocytoblasts” showing a gradation in inclusion size.
Fig. 20.-”Para-hemocvtoblast” with two inclusions, one very pale.
Fig. 21.-Mitosis in “para-hemocvtoblast.” The three inclusions although very

slightly stained are still different from a vacuole.
Fig. 22.-Inclusion with homogenous center and well defined contours.
Fig. 23.-”Para-hemocytoblast” with two inclusions (arrow) of different size on

opposite sides of the nucleus. Some azurophilic granules are seen.
Figs. 24-27.-Variation in distribution, number, shape, size and stainability of

inclusions is observed. Fig. 27 shows an extremely pale giant inclusion deeply
indenting the nucleus.
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Figs. 28-32.-Electronmicrography of bone marrow. The drawn mark represents
a micron. The inclusions are marked by the arrows.

340 SARAPS’A ET AL.

an even smaller fraction of reticuium cells and macrophages (table 1, Blood-

A, B). Inclusions were not found in promyelocytes, myelocytes, metamyelo-

cytes, band and segmented forms. plasma cells, lymphoid cells ir cells of the

erythrocytic and thrombocytic series. Inclusions were not observed either in

epithelial cells found in smears of material from the mouth, tracheobronchial

tree and genito-urinary tract. Touch preparations of material from organs col-

lected at autopsy were extremely helpful since they showed the inclusions
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(YIOP1�ASMI( : INCLUSIONS IN HEMO(�Y1’OBLASTIC LEUKEMIA 341

while the standard fixed tissue preparations of the same organs failed to do so.

The morphology, chemical composition and ultrastructure of the inclusions

are not similar to any normal component of blood cells. The latter can be seen

side by side with the inclusons either tinder light microscopy or un(ler the

electron microscope. For these reasons and because of their definite corpuscular

nature, they are classified as inclusions. Furthermore, they exhibited variation

in their size, number, structure and stainability which are important features

of accepted inclusion bodies)5 The nomenclature of “inclusion bodies” thus

seems justified but since there is a controversy over the use of this term,’9 “in-

clusion” is here employed. Regarding the significance of inclusion bodies, it

should be remembered that they are not necessarily related to virus infection

since inclusion bodies have been produced experimentally by physicochemical

means.2#{176} The nature of the inclusions reported here is not evident. The P.A.S.

test suggests the presence of neutral polysaccharides, at least in some in-

clusions. The increase of the serum gamma globulin fraction and of the pro-

tein-l)ound carbohydrate content suggests a protein synthesizing stimulus

lite(l to the inclusions. The bacteriologic study ( table 1 ) did not reveal a

cultivatable germ while suggestions of a viral origin of the inclusions were

found in the electron micrographs. Further discussion of this matter will he

made in the report on the electron microscopy study.

Anomalous cytoplasmic structures in cells from the peripheral blood or

hone marrow have been recognized through the use of panoptic stains in

cases of human leukemia.113 Several of these structures differ from those re-

ported here either because of the cell type in which they were found or because

of their morphology or cytochemical reactions. However, the possibility that

in SOfl1C cases these differences are due to different developmental stages of

the same inclusions should not be overlooked. Certain structures observed

with the electron microscope in letikemic cells�317 evidently are dissimilar to

the present ones.

It may he remarked that the crystalline shape and structure, staining reac-

tions, cytochemistry and especially their ultrastructure21 serve to differentiate

Auer bodies from the inclusions reported here. The findings nearest to the

present ones are those of Terrasse et al.12 who described “spherical inclusions”

in the cytoplasm of hemoc’ytohlasts from a case of hemocytoblastic leukemia

although the shape, size, stainability and cvtochemical tests were similar, they

Fig. 28.-Section of a “para-hemocvtoblast” containing a light inclusion similar
to Terrasse et al’s illustration. Dense mitochondria ma� he seen in the remainder

of the cytoplasm while a consoicuous nucleolus is noticed.
Fig. 29.-”Para-hemocytoblast” showing an inclusion with its internal structure

limited by a very clear membrane.

Fig. 30.-A cell showing a single small inclusion whose double membrane was

evident at higher magnifications.

Fig. 31.-Enlarged portion of a cell showin� an inclusion containing many small

dense particles measuring about 20 to 40 milimicrons. This electronmicrograph is
slightly out of focus.

Fig. 32.-Part of a “para-hemoc�’toblast” whose cvtoplasln contain one inclusion.
Note the concentration of small vesicles at the periphery of it, which shows a single
limiting membrane.
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342 SARAIVA ET AL.

Figs. 33-38.-Histologic picture (Hematoxylin-eosin) and touch preparations
(Leishman stain) of necropsy material.

Fig. 33.-H’vpercellular bone marrow.
Fig. 34.-Same field of fig. 33 showing the cell type in more detail.
Fig. 35.-Touch preparation of rib marrow showing one “para-hemoc�toblast”

with two inclusions.

Fig. 36.-Liver: the portal space shows cellular infiltrate but the hepatic cells
appear preserved.

Fig. 37.-Spleen: the structure is replaced by diffuse cellular infiltration.
Fig. 38.-Mesenteric lymph node with the same diffuse cellular infiltration.
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CYTOPLASMIC INCLUSIONS IN HEMOCYTOBLASTIC LEUKEMIA 343

were not identical to those of the present case. Nevertheless, the ultrastructure

of an inclusion presented by those authors is similar to one of those obtained

in the present work ( fig. 28).

SUMMARY

A case of hemocytohiastic leukemia in a 56 year old white man is reported

which was characterized by cytoplasmic inclusions in some of the hemocyto-

blasts, reticulum cells and macrophages of the bone marrow as well as in

some of the hemocytoblasts of the circulating blood. Phase and electron micro-

scopic studies confirmed the corpuscular nature of the inclusions. Cytochemical

stains gave negative results when tested for the presence of mucoproteins,

lipids, phospholipids. neutral fat, desoxyribonucleic acid, peroxidase and phos-

phatases. The test for polysaccharides was slightly positive. Preliminary

studies underway with electron microscopy suggest the possibility of a viral

nature of the inclusion bodies.

SUMMARIO IN INTERLINCUA

Es reportate tin caso de leucemia hemocytoblastic in un masculo de racia

blanc de 56 annos de etate, con Ic constatation de inclusiones cytoplasmic in

certes del hemocytoblastos, del cellulas de reticulo, e del macrophagos del

medulla ossee, e etiam in certes del hemocytoblastos del sanguine circulante.

Studios a microscopia de phase a electronic confirmava le natura corpuscular

del inclusiones. Tincturationes cytochimic produceva resultatos negative in

tests pro le presentia de mucoproteinas, lipidos, phospholipidos, grassia neutre,

acido disoxyrihonucle:c, peroxydase, e phosphatases. Le test pro polysacchari-

dos esseva levemente positive. Studios preliminari nunc in progresso con mi-

croscopios electronic suggere tin natura virusal pro Ic corpores de inclusion.
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TiinoI�&nocYToPENI� iw PEliwIcIous AHEMs�. MECHANISM OF THE PLATELET

Caisis DURING B1.� THERAPY AND ITS THROMBELASTOGRAPHIC EVALUATION.

S. Giacca, A. C. Negrini and A. Palmieri. From the Universit#{224}, Cenova.

Italy. Arch.Maragliano 15:191-202, 1959.

In a case of pernicious anemia with 30,000 platelets, the first platelet crisis
took place after 6-7 days of treatment and a second crisis after 11-12 days.

The thrombelastographic patterns were typical for thronibocytopenia before

the treatment and remained so when the platelets reached normal values.

Only during the second phase of the platelet crisis, with a platelet count of

400.000, a complete normalization of the thrombelastographic patterns was

obtained. A functional defect of the platelets first released at the beginning of

the treatment was assumed, also on the basis of other data (decreased ad-

hesiveness, prothrombin consumption, clot retraction ) .-P. d. N.
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