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Fixation and staining conditions of leukocytes observation
in the koi carp swim bladder

Shinya Yasumoto' ", Masato Okada® and Masakazu Kondo'

Abstract : Identification of leukocytes on tissue sections is important to elucidate the mechanism of swim bladder
lesions. To determine the best fixative solution for a koi carp swim bladder, the swim bladders were fixed in 10%
formalin, Bouin's, MFAA and Davidson's solution. The swim bladders fixed in MFAA or Davidson's solution were
severely detached and twisted, whereas those fixed in 10% formalin and Bouin's solution kept their external shape.
However, the majority of the 10% formalin-fixed specimens showed detachment of the tunica interna from the
tunica externa under the light microscope. Therefore, Bouin’s solution was determined to be the most suitable
fixing solution for the swim bladder. Imprints (head kidney-touched slides glass were fixed with Bouin's solution)
and tissue sections of head kidney fixed in Bouin's solution were stained with Mayer s hematoxylin and eosin (HE)
and May-Griinwald-Giemsa (MGG), and the best staining method for leukocytes identification was investigated. In
the HE-stained specimens, identification of leukocytes by staining was difficult. On the other hand, MGG-stained
specimens could be identified by staining. Fixation with Bouin's solution and MGG staining was determined to be

the most suitable method for leukocytes identification in the swim bladder.
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Fig. 1. The swim bladders fixed with 10% formalin,
Bouin's, MFAA and Davidson's solution. A: The swim
bladder is atrophied and deformed by fixation in
Davidson's solution. The tunica interma (black dotted
line) and the tunica externa (white dotted line) are
detached (arrows). B: Twisted swim bladder by
MFAA fixation. C: The swim bladder fixed in
formalin solution shows detachment of the tunica
interma (ti) and the tunica externa (te). D: Swim
bladder fixed in Bouin's solution. Stains: C and D, HE.
Bars: B, 1 cm; C and D, 500 um.
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Fig. 2. Leukocytes in head kidney fixed with Bouin’s solution. A-D, Imprint of head kidney stained with HE;
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E-H, Tissue sections of head kidney stained with HE; I-L, Imprint of head kidney stained with MGG; M-P,
Tissue sections of head kidney stained with MGG. Leukocytes: A, E, I and M, basophil; B, F, J and N,
lymphocyte; C, G, K and O, neutrophil; D, H, L and P, monocyte. Bars = 10 um.
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