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Characteristics of mouse leukocyte preparations before and after separation of cell types in small volumes of peripheral blood ~ 

Leukocytes Cell types (% total leukocyte count) 
(10 3 cells/mm 3) Lymphocytes Monocytes Granulocytes 

Before separation 9.3 (5.%12.0) 85.8 (80.0-91.3) 3.7 (1.3-5.6) 10.5 (6.2-15.5) 
After separation ~ 3.2 (1.9-4.3) 94.9 (92.3-97.2) 2.3 (1.5-3.5) 2.8 (1.1-4.6) 
Recovery (%) 34.4 (26.0-46.0) 38.1 (27.6-52.9) 21.4 (12.5-28.4) 9.2 (4.3-13.4) 

rEach value represents the mean obtained from 18 mice with ranges in parentheses. ~ Contamination with erythrocytes and 
platelets was negligible in most samples. 

Pasteur pipette over 0.6 ml of Lymphoprep (Accurate 
Chemical & Scientific Corporation, Hicksville, New York) 
in a 12x75 mm culture tube. The tube was centrifuged 
(international clinical centrifuge with a horizontal head) at 
100 x g for 25 min at 20 ~ Then, the upper layer of plasma 
and platelets was siphoned off and discarded by use of a 
Pasteur pipette, and the layer of enriched lymphocytes at 
the interface was collected carefully with another Pasteur 
pipette. The cells were transferred to a clean tube and, after 
the addition of 6-10 volumes of cold H-BSS, the tube was 
centrifuged at 160x g for 5 rain. Subsequently, the superna- 
tant was discarded, and the pellet of ceils resuspended in 
0.4 ml of H-BSS. 
Results and discussion. The results are summarized in the 
table. It can be seen that 26-46% of  the total leukocytes in 
the 18 blood samples were recovered after separation, and 
that the mean percent of lymphocytes was increased from 
85.8 to 94.9% of the total cell count. Thus, the average 
number of lymphocytes obtained from 0.4 ml of blood was 
38%. This level of recovery proved sufficient for selected 
biochemical studies. 
The recovery of monocytes in the final suspensions (21%) 
was higher than expected. Presumably, it has its basis in the 

small volumes of blood which were employed and in the 
tendency of  these cells to follow the lymphocytes during 
separation. Finally, the marked reduction in granulocytes 
from 11 to 3% of the total cell count (9% recovery) was 
considered as additional evidence for the ability to separate 
cell types by this method. 
It should be noted that variations in the method with 
respect to the dimensions of the tube, the dilution of the 
blood, the volume of Lymphoprep, the period of centrifu- 
gation and the relative centrifugal force were found to have 
an adverse effect on the composition of the lymphocyte 
preparations. However, the care in collection of cells at the 
interface proved the most important variable since the 
removal of excess fluid was accompanied by the highest 
levels of  contamination with erythrocytes and granulocytes. 
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Summary. The confused state of the existing knowledge regarding the cell types in peripheral blood and hematopoiesis of 
fishes has been highlighted. Inadequacies of techniques presently used have been pointed out and the advantages of  using 
Graham-Knoll 's  method for haemoglobin staining when counter stained with Giemsa together with autoradiography using 
tritiated thymidine have been demonstrated. 

Jakowska 2 commenting on the state of our knowledge of 
the hematology of  fishes stated: ' . . .  The spirit which till 
now dominates the literature on the hematology of fishes 
seems to lack soundness. Several authors have expressed 
this very opinion on the confused state, the contradictory 
opinions, the inadequate descriptions, the unsatisfactory 
illustrations and the disagreements which arise from a 
highly varied nomenclature ... This paper has been pre- 
pared with the hope of helping newcomers to the study of 
hematology o f  fishes and to put an end to the "confused 
state" which still obtains in this branch of biology. . . '  
Inspite of a commendable effort made by her in recording 
original observations on a number of freshwater and 
marine fishes, and reviewing the existing literature with the 
stated end in view, the situation even after 2 decades of 
unprecedented technological progress since the publication 
of the above report, does not seem to have improved in any 
appreciable manner even though there has been consider- 

able accretion to literature. For  example, more than 
900 references have been listed up to the end of  the last 
decade 3 and a few hundreds would have been added in the 
seventies. That the 'confused state' continues is testified by 
a statement recently in a review 4 on the leucocytes of fish 
that '... The state of  the literature concerning the eosino- 
phils, and mast ceils in fish is so confused that an entirely 
new approach to a study of these ceils is warranted ...' 
Part of the 'confused state' referred to above is due to the 
fact that, despite the ever-growing interest in fish blood and 
consequential number of research publications, very few 
workers have thought of using improved techniques. An 
example of the confusion is illustrated by the observation 5 
that 'the nucleus of thrombocytes resembled the erythro- 
cyte nucleus and the cytoplasm took on the same shade of  
pink as that of erythrocytes suggesting that the thrombo- 
cytes may also contain hemoglobin ...'. To our knowledge 
no one so far has unambiguously contradicted the state- 
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