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May-Griinwald ¢ Giemsa Staining Properties
of Granules in Tilapia Oreochromis niloticus Neutrophil

Shinya Yasumoto, Masakazu Kondo”,

and Yukinori Takahashi

May-Griinwald * Giemsa (MGQG). staining prbperties of cytoplasmic granules in tilapia
Oreochromis niloticus neutrophil were examined in this study. Four types of granules;
eosinophilic granule (aG), chromophobic (neutrophilic) granule (8G), azurophilic (basophilic)
granule (7 G) and curious basophilic granule (6 G) were observed in neutrophil. The staining
pattern of aG and 7 G was strongly influenced by pH and concentration of diluent of the stain-
ing solution. The @G was small (<0.3m in diameter) and round in shape. Eosinophil of a
G was disappeared by long-time Giemsa stain after May-Grinwald (MG). The 8G was round
to oval and was larger (0.5~1.0um in diameter) than aG. The 7G was round to oval (<0.
3um in diameter), and observed in MGG and in Giemsa staining preparations (distilled water
and neutral buffer as diluent) and in MG using buffer (pH6 and 7). The 6 G was basophilic,
larger than 7 G, irregular in shape (rod, comma, crescent, ring) and observed in 50-80% of
neutrophil. This granule was not found in MGG and MG using acid buffer (pH5).
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Fig. 1 to 19. Tilapia neutrophils under various staining conditions. Bar=10um.

Fig. 1. May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, doubling
as fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer ('
M, KH,PO,-Na,HPO,, pH5.0) for 10 min. After May-Grinwald stain, the sample was stained for 15 min
with Giemsa diluted solution in phosphate buffer (', 1 M) at a rate of 1:20. Note @G and BG.

Fig. 2. May-Grinwald stain. After staining for 5 min by May-Grinwald concentrated solution, doubling as
fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer (5 mM,
KH,PO, - Na,HPO,, pH5.0) for 10 min. Note ¢ G and BG.



82

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.10.

Fig.11.

Fig.12.

Fig.13.

Fig.14.

Fig.15.

Fig.16.

Fig.17.

Fig.18.

TR « LBk - =iE

. May-Grinwald stain. After staining for 5 min by May-Grinwald concentrated solution, doubling as
fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer (*./1s M,
KH,PO, - Na,HPO, , pH5.0) for 10 min. Note many aG.

. May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in distilled water
(pH5.2). After May-Grinwald stain, the sample was stained for 15 min with Giemsa diluted solution in
distilled water (pH5.2) at a rate of 1:20. Note 8G and 7G.

.May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, doubling
as fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer (5
mM, KH,PO,-Na,HPO,, pH7.0 ) for 10 min. After May-Grinwald stain, the sample was stained for 15
min with Giemsa diluted solution in phosphate buffer (0.5 mM) at a rate of 1:20. Note 8G and 7G.

. May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer
(*/sM, KH,PO,-Na,HPO,, pH7.0) for 10 min. After May-Grinwald stain, the sample was stained for 15
min with Giemsa diluted solution in phosphate buffer (', M) at a rate of 1:20. Note 8G, 7 G and
6 G (arrowheads).

. Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 30 min with Giemsa
diluted solution in distilled water (pH5.2) at a rate of 1:20. Note SG and 7G.

8. Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 30 min with Giemsa

diluted solution in distilled water (pH5.2) at a rate of 1:20. Note SG and 7G.

. May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in distilled water
(pH5.2). After May-Grinwald stain, the sample was stained for 15 min with Giemsa diluted solution in
distilled water (pH5.2) at a rate of 1:100. Note BG, 7G and 6 G (arrowheads).

May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in distilled water
(pH5.2). After May-Grinwald stain, the sample was stained for 60 min with Giemsa diluted solution in
distilled water (pH5.2) at a rate of 1:10. Note 8G, G and 6G (arrowheads).

May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer
(5 mM, KH,PO,-Na,HPO,, pH6.0 ) for 10 min. After May-Grinwald stain, the sample was stained for
15 min with Giemsa diluted solution in phosphate buffer (0.5 mM) at a rate of 1:20. Note 8G, 7G and
6 G (arrowheads).

May-Grinwald Giemsa stain. After staining for 5 min by May-Grinwald concentrated solution, dou-
bling as fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer
(*/sM, KH,PO,-Na,HPO,, pH6.0) for 10 min. After May-Grinwald stain, the sample was stained for 15
min with Giemsa diluted solution in phosphate buffer (*,/isxM) at a rate of 1:20. Note BG, v G and 6
G (arrowheads).

May-Grinwald stain. After staining for 5 min by May-Grinwald concentrated solution, doubling as
fixation, the sample was stained again by May-Griinwald diluted solution in phosphate buffer (5§ mM,
KH,PO, - Na,HPO, , pH6.0) for 10 min. Note BG, faint 7G and G (arrowheads).

May-Grinwald stain. After staining for 5 min by May-Grinwald concentrated solution, doubling as
fixation, the sample was stained again by May-Grinwald diluted solution in phosphate buffer (5 mM,
KH,PO, - Na,HPO,, pH7.0) for 10 min. Note BG, 7G and 6 G (arrowheads).

Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 15 min with Giemsa
diluted solution in phosphate buffer (0.5 mM, KH,PO,- Na,HPO,, pH5.0) at a rate of 1:20. Note G and
7G.

Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 15 min with Giemsa
diluted solution in phosphate buffer (0.5 mM, KH,PO,-Na,HPO,, pH6.0) at a rate of 1:20. Note G and
7G.

Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 15 min with Giemsa
diluted solution in phosphate buffer (*,/% M, KH,PO,-Na,HPO,, pH5.0) at a rate of 1:20. v G was not
stained. Note JG.

Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 15 min with Giemsa
diluted solution in phosphate buffer (!, M, KH,PO,-Na,HPO,, pH6.0) at a rate of 1:20. 7 G was not
stained. Note 0G.

Fig.19. Giemsa stain. After fixation for 5 min by methanol, the sample was stained for 15 min with Giemsa

diluted solution in phosphate buffer (*,/ M, KH,PO,-Na,HPO,, pH7.0) at a rate of 1:20. Note many
7G.
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