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Primitive Erythoropoese in earlydevelopment
of Amago Oncorhynchus rhodurus J., and
Rainbow Trout Salme gairdnerii irideus G.,

Toshihiko MaTsusato

Studies on blood cell formation-Hemopoiesis-have been recognized as the method for
to diagnosis of diseases in animals.

In fish, the development of researches on hemopoiesis and the practical application
to diagnosis of fish diseases are highly desired to advance the treatment techniques
of the diseases.

Recently, the fish farming and aqua-culture have been expanded and the fundamental
information of hematological studies including the hemopoiesis are important for the
expansion, especially, for the seedling production, it is valuable to carry out the research
on the mechanisms for young stage of fishes.

The studies of primitive erythropoese on early developmental stages of “Amago”
Oncorhynchus rhodurus J., and “Rainbow traut”, Salmo gairdnerii irideus G., have been
carried out, since 1968. The zygotes and young fry of both species used in this experi-
ment were obtained from a commercial fish farm at the suburbs of Hiroshima city.
The fertilization was done under usual method in the farm and two zygotes were reared
in runningwater at approximately 12°C of water temperature. The fresh samples were
brought in the laboratory to observe macroscopically at first, and then, they were fixed
in Bouin’s fluid, 10% of neutral formalin solution and Zenker’s fluid respectively for
microscopic histological observations. The smeared samples were stained with May-
Giemsa solution, Wright solution and supervitally with Janus green-neutral red solution.

The results obtained in this experiment are as follows;

1. In “Amago” and “Rainbow trout”, the primitive erythropoeses in yolk sac wall was
observed as the first blood formation.

2. The primitive erythrocyte is spherical in shape, acidophillic, peroxydase reaction
positive and has a spherical nucleus.

3. The primitive erythrocytes increase in number till hatching stage and then decrease
gradually after hatch out.
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Table 1 Variation of the blood Cell Constituents. (Amago)

Larvae ) Adult
Constituents of the blood
Days afser hatch out
Cells 3-yearold fish
s | 9 | w | m
Primitive erythrocytes
(erythroblast) 879 461.2 169.1 26.9 0
non-nuclear Cells 2 3.2 7.8 32.4 0
Secondary erythrocytes 1,000
(erythroblast) 119 535.6 814.1 940.7 (5.8)*
reticulocytes :
Leukocytes 2.1 0.8 0.9 5.8
Polymorpho nuclear. L. 2.6
Lymphocytes 0.8 2.1 2.4 21.1 1.9
Lymphoblast 2.6 0.5
Spindle cells 5.5 0.5 6.4 1.9 1.0
Unidentified cells 3.5 0 0 0 1. 0%*

Remark : Each number shews the ratio to one thousand erythrocytes
*Reticulocyte

**monocyte
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Explanation of the plates

Plate T. }

Fig. 1. Primitive erythroblasts in the blood island. x400 Amago M-G stain.

Fig. 2. Cytoplasmic projection on primitive erythro-blasts. x1000 Amago M-G
stain.

Fig. 3. Large basobhillic erythroblasts. x1000 Amago M-G stain.

Fig. 4. Large erythroblasts. x1500 Rainbow trout M-G stain.

Fig. 5. Small erythroblasts. x1500 Rainbow trout M-G stain.

Fig. 6. Small erythroblasts and basophillic erythroblast. x1500 Rainbow tront
M-G stain.

Fig. 7. Primitive erythroblast. x1500 Amago M-G stain.

Fig. 8. Hook-shape projection on primitive erythroblast. x1500 Amago M-G
stain.

Fig. 9. Primitive erythrocytes and basophillic erythro-blasts. x400 Amago M-G
stain.

Fig. 10. Primitive erythrocytes. x400 Amago M-G stain.

Fig. 11. Developed erythrocytes. x1000 Amago M-G stain.

Fig. 12. Peroxydase reaction positive leukocyte and slight positive primitive
erythrocytes. x1500 Rainbow trout.

Plate T.

Fig. 1. Secondary basophillic erythroblast and small erythroblast. x1500 Rain-
bow trout M-G stain.

Fig. 2. Leukocyte. x1500 Rainbow trout M-G stain.

Fig. 3. Leukocyte. x1500 Rainbow trout M-G stain.

Fig. 4. Lymphoblast. x1500 Rainbow trout M-G stain.

Fig. 5. Division of Lymphoblast. x1000 Amago M-G stain.

Fig. 6. Lymphocyte. x1000 Amago M-G stain.

Fig. 7. Reticulocyte and primitive erythrocytes. x1500 Rainbow trout M-G
stain.

Fig. 8. Primitive and secondary erythrocytes. x1000 Amago M-G stain.

Fig. 9. Anuclear cells of primitive erythrocyte. x400 Amago M-G stain.

Fig. 10. Normal appearance of circulation blood in adult fish. (3 year old).
x400 Amago M-G stain.

Fig. 11. Secondary erythrocytes and leukocyte of adult fish blood. x1000 Amago

M-G stain.
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