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Morphological and Cytochemical Characteristics of Leukocytes
from Gray Mullet, Mugil cephalus

Masakazu Kondo ", Hiroyuki Hayashi and Yukinori Takahashi

Abstract : Morphological and cytochemical characteristics of leukocytes from gray mullet (Mugil
cephalus) were examined by light microscopy. Lymphocyte, monocyte and neutrophil were observed
in the peripheral blood. Lymphocyte had round to oval nucleus with coarse chromatin-mesh. Cyto-
plasm was agranular or contained some basophilic (blue) granules (Lymphocyte Basophilic Granule,
LBG). Monocyte had round to kidney-shaped nucleus with fine chromatin-mesh and monocyte major
granule (MMG) in the cytoplasm. Neutrophil were round to oval and the nucleus round to lobule-
shaped. Only one type of granule, chromophobic granule (S G) was observed in the neutrophil. The
f G was round to oval, unstained by Romanowsky type stain and peroxidase positive. The Yasumoto
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body was also found in the neutrophil and toluidine blue positive (orthochromatically).
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Table 1. Staining condition of multiple Romanowsky-type stain valuation

Condition"” PN? Condition"* PN*
MG:DW 1 G :' M PB, pH80, 1:20, 15min 42
:5mM PB, pH5.0 2 /15 M PB, pH80, 1: 20, 60min 43
:5mM PB, pH6.0 3 /15 M PB, pH80, 1:100, 15min 44
:5mM PB, pH7.0 4 /15 M PB, pH80, 1:100, 60min 45
:5mM PB, pH8.0 5 MGG : DW, 1:20, 15min 46
:'/1s M PB, pH5.0 6 :DW, 1:20, 60min 47
:'/1s M PB, pH6.0 7 :DW, 1:100, 15min 48
:'/1s M PB, pH7.0 8 :DW, 1:100, 60 min 49
:'/1s M PB, pH8.0 9 :5mM PB, pH5.0, 1:20, 15min 50
G :DW, 1:20, 15min 10 :5mM PB, pH5.0, 1: 20, 60min 51
:DW, 1:20, 60min 11 :5mM PB, pH5.0, 1:100, 15min 52
:DW, 1:100, 15min 12 :5mM PB, pH5.0, 1: 100, 60min 53
:DW, 1:100, 60min 13 :5mM PB, pH6.0, 1: 20, 15min 54
:0.5mM PB, pH5.0, 1: 20, 15min 14 :5mM PB, pH6.0, 1: 20, 60min 55
:0.5mM PB, pH5.0, 1: 20, 60min 15 :5mM PB, pH6.0, 1:100, 15min 56
:0.5mM PB, pH5.0, 1: 100, 15min 16 :5mM PB, pH6.0, 1 : 100, 60min 57
:0.5mM PB, pH5.0, 1: 100, 60min 17 :5mM PB, pH7.0, 1: 20, 15min 58
:0.5mM PB, pH6.0, 1: 20, 15min 18 :5mM PB, pH7.0, 1: 20, 60min 59
:0.5mM PB, pH6.0, 1 : 20, 60min 19 :5mM PB, pH7.0, 1:100, 15min 60
:0.5mM PB, pH6.0, 1: 100, 15min 20 :5mM PB, pH7.0, 1:100, 60min 61
:0.5mM PB, pH6.0, 1 : 100, 60min 21 :5mM PB, pH8.0, 1: 20, 15min 62
:0.5mM PB, pH7.0, 1: 20, 15min 22 :5mM PB, pH8.0, 1: 20, 60min 63
:0.5mM PB, pH7.0, 1 : 20, 60min 23 :5mM PB, pH8.0, 1:100, 15min 64
:0.5mM PB, pH7.0, 1:100, 15min 24 :5mM PB, pH8.0, 1:100, 60min 65
:0.5mM PB, pH7.0, 1: 100, 60min 25 :'/1s M PB, pH5.0, 1: 20, 15min 66
:0.5mM PB, pH8.0, 1:20, 15min 26 :'/1s M PB, pH5.0, 1: 20, 60min 67
:0.5mM PB, pH8.0, 1 : 20, 60min 27 /15 M PB, pH5.0, 1: 100, 15min 68
:0.5mM PB, pH8.0, 1:100, 15min 28 :'/1s M PB, pH5.0, 1: 100, 60min 69
:0.5mM PB, pH8.0, 1:100, 60min 29 /15 M PB, pH6.0, 1: 20, 15min 70
/1 M PB, pH5.0, 1: 20, 15min 30 :'/1s M PB, pH6.0, 1: 20, 60min 71
/15 M PB, pH5.0, 1 : 20, 60min 31 :'/1s M PB, pH6.0, 1:100, 15min 72
/15 M PB, pH5.0, 1:100, 15min 32 :'/1s M PB, pH6.0, 1:100, 60min 73
/1 M PB, pH5.0, 1: 100, 60min 33 :'/1s M PB, pH7.0, 1: 20, 15min 74
/1 M PB, pH6.0, 1 : 20, 15min 34 :'/1s M PB, pH7.0, 1: 20, 60min 75
/15 M PB, pH6.0, 1 : 20, 60min 35 :'/1s M PB, pH7.0, 1:100, 15min 76
:'/150 M PB, pH6.0, 1:100, 15min 36 :'/1s M PB, pH7.0, 1:100, 60min 77
/15 M PB, pH6.0, 1:100, 60min 37 :'/1s M PB, pH80, 1:20, 15min 78
/15 M PB, pH7.0, 1: 20, 15min 43 :'/1s M PB, pH8.0, 1: 20, 60min 79
/15 M PB, pH7.0, 1: 20, 60min 39 :'/1s M PB, pH8.0, 1:100, 15min 80
/150 M PB, pH7.0, 1: 100, 15min 40 '/ M PB, pH8.0, 1: 100, 60min 81
/150 M PB, pH7.0, 1: 100, 60min 41

'"MG, May-Griinwald stain (after fixation and staining for 5 min with MG concentrated-solution, the smear was stained again for 10 min
in MG diluted (1 :1) with various solution) ; G, Giemsa stain (after fixation with absolute methanol for 5 min, the smear was air-dried and
then stained with Giemsa diluted with various solution) ; MGG, May-Griinwald - Giemsa stain (after staining with MG stain, the smear
was stained with diluted Giemsa solution) ; DW, distilled water ; PB, phosphate buffer ; 1:20 and 1: 100, dilution ratio (Giemsa : diluent) ; 15

min and 60 min, time of Giemsa stain.

?Diluent for Giemsa of MGG stain were DW, 0.5 mM PB or /15 M PB.

*Preparation number.
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Table 2. Color of leukocytes from gray mullet, Mugil cephalus

Staining Lymphocyte Monocyte Neutrophil
condition™ N H LBG N H MMG N H pG Yb
1 LRP LB B LRP LB B RP LB Cl B
2,3 LRP LRP B LRP LRP B RP RP Cl B
4,5 LRP LB B LRP LB B RP LB Cl B
6,7 LBP LRP B LBP LRP B LB RP Cl B
8,9 LBP LB B LBP LB B B LB Cl B
10 RP LB B RP LB B RP LB Cl B
11 RP LB B RP LB B RP LB Cl B
12,13 BP LB B BP LB B B LB Cl B
14, 15 RP LB B RP LB B RP LB Cl B
16-18 BP LB B BP LB B B LB Cl B
19-23 RP LB B RP LB B RP LB Cl B
24 RP LB B RP LB B B LB Cl B
25-29 RP LB B RP LB B RP LB Cl B
30 BP LB B BP LB B B LB Cl B
31 RP LB B RP LB B RP LB Cl B
32 BP LB B BP LB B B LB Cl B
33 RP LB B RP LB B RP LB Cl B
34 BP LB B BP LB B B LB Cl B
35 RP LB B RP LB B RP LB Cl B
36 BP LB B BP LB B B LB Cl B
37-43 RP LB B RP LB B RP LB Cl B
44 BP LB B BP LB B B LB Cl B
45 RP LB B RP LB B RP LB Cl B
46-66 RP LB B RP LB B RP LB Cl B
67-69 RP LB B RP LRP B RP LB Cl B
70-81 RP LB B RP LB B RP LB Cl B

N, nucleus; H, hyaloplasm ; LBG, lymphocyte basophilic granule ; MMG, monocyte major granule; fG, f granule (chromophobic
granule) ; Yb, Yasumoto body ;B, blue;BP, bluish purple;Cl, colorless;LB, light blue; LBP, light bluish purple; LRP, light reddish

purple ; RP, reddish purple.
*See Table 1.
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Fig. 2. Leukocytes of gray mullet. A-C, lymphocyte; D-F, monocyte; G-L, neutrophil. A, D and G, MGG; B, E and ], acid
phosphatase; C and F, [ -glucronidase; H, toluidine blue; I, sudan black B; K, a -naphtyl acetate esterase; L, peroxidase.

Arrowheads show Y-body. Bars=5 ym.
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