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Morphological and Cytochemical Characteristics of Leukocytes from
Redlip Mullet, Chelon haematocheilus

Ddasakazu'KondoT,}ﬁroyukil{ayashiand‘Yukﬁuni’TakahaShi

Abstract : Morphological and cytochemical characteristics of leukocytes from redlip mullet (Chelon
haematocheilus) were examined by light microscopy. Lymphocyte, monocyte and neutrophil were ob-
served in the peripheral blood. Lymphocyte had round to oval nucleus with coarse chromatin-mesh.
Cytoplasm was agranular or contained some basophilic (blue) granules (Lymphocyte Basophilic Gran-
ule, LBG). Monocyte had round to kidney-shaped nucleus with fine chromatin-mesh. Two types of
granules, monocyte major granule (MMG) and monocyte minor granule (MmG) were observed in the
monocyte. The MmG were classfy into two categories, small MmG (MmSG) and large MmG (MmLG),
according to the size and staining characteristics. Neutrophil were round to oval and the nucleus
round to lobule-shaped. Only one type of granule, chromophobic granule (f G) was observed in the
neutrophils. The S G was round to oval, unstained by Romanowsky type stain and peroxidase posi-
tive. The Yasumoto body was also found in the neutrophil and toluidine blue positive (orthochromati-

cally).
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Table 1. Staining condition of multiple Romanowsky-type stain valuation
Condition"* PN’ Condition™? PN?
MG:DW 1 G /i M PB, pH80. 1:20, 15min 42
-5 mM PB. pH5.0 2 /10 M PB, pH8.0. 1: 20, 60min 43
:5 mM PRB. pH6.0 3 /1 M PB, pH80, 1:100. 15min 44
:5 mM PB, pH7.0 4 /w0 M PB. pH8.0, 1:100. 60min 45
:5 mM PB. pH&O 5 MGG :DW, 1:20, 15min 46
/5 M PB. pH5.0 6 :DW. 1:20. 60min 47
:'/s M PB, pH6.0 7 :DW, 1:100. 15min 43
'/ M PB, pH7.0 8 :DW. 1:100, 60min 49
:'/is M PB, pH8.0 g :5 mM PB, pH5.0, 1:20. 15min 50
G :DW, 1:20, 15min 10 :5 mM PB, pH5.0, 1:20. 60min )
:DW, 1:20, 60min 14 :5 mM PB, pH50, 1:100, 15min 52
:DW, 1:100. 15min 12 :5 mM PB, plf5.0. 1: 100, 60min 53
:DW, 1:100. 60min 13 :5 mM PB, pH6.0. 1: 20, 15min 54
:05 mM PB, pH5.0. 1:20, 15min 14 :5 mM PB, pH6.0. 1 : 20, 60min 55
:0.5 mM PB, pH5.0, 1:20. 60min 15 :5 mM PB, pH6.0. 1:100, 15min 56
:0.5 mM PB, pH5.0, 1:100, 15min 16 :5mM PB, pH6.0, 1:100, 60min 57
:0.5 mM PB, pH5.0. 1:100. 60min 1% :5mM PB, pH70, 1:20, 15min 58
105 mM PB. pH6.0. 1:20. 15min 18 :5 mM PB, pH70, 1: 20, 60min 59
:05 mM PB, pH6.0. 1: 20, 60min 19 :5 mM PB. pH7.0, 1:100, 15min 60
105 mM PB. pH6.0, 1:100. 15min 20 :5 mM PB, pH70, 1:100. 60min 61
:0.5 mM PB, pH6.0. 1: 100, 60min 21 :5 mM PB. pH8.0. 1:20. 15min 62
105 mM PB. pH7.0. 1:20. 15min 22 :5 mM PB. pH3.0, 1:20, 60min 63
:0.5 mM PB, pH7.0, 1:20, 60min 23 :5 mM PB, pH80, 1:100, 15min 64
:0.5 mM PB, pH70. 1:100. 15min 24 :5 mM PB, pH8.0, 1: 100, 60min 65
:0.5 mM PB, pH7.0, 1: 100, 60min 25 /s M PB. pH5.0, 1: 20. 15min 66
:0.5 mM PB. pH8.0. 1:20. 15min 26 /s M PB. pH5.0, 1: 20, 60min 67
:05 mM PB. pH80. 1: 20, 60min 27 :'/is M PB. pH5.0, 1:100. 15min 68
:0.5 mM PB. pH80, 1:100. 15min 28 :'/is M PB, pH5.0, 1:100, 60min 69
:05 mM PB. pH80. 1:100, 60min 29 :'/is M PB, pH6.0. 1:20. 15min 70
Y/ M PB. pH50, 1:20, 15min 30 /s M PB, pH6.0, 1:20, 60min 71
/1 M PB. pH5.0. 1: 20, 60min 31 /s M PB, pH6.0. 1:100, 15min 72
/i M PB. pH5.0, 1:100. 15min 32 /s M PB, pH6.0. 1 : 100, 60min 73
/o M PB, pH5.0. 1: 100, 60min 33 -/ M PB, pH7.0. 1: 20, 15min 74
2/ M PB, pH6.0. 1: 20, 15min 34 :'/1s M PB, pH70. 1: 20, 60min 75
/1% M PB. pH6.0, 1: 20, 60min 35 :'/is M PB, pH7.0. 1:100, 15min 76
/1% M PB, pH6.0. 1:100, 15min 36 /s M PB, pH7.0, 1:100, 60min 77
/1, M PB, pH6.0, 1 : 100, 60min 37 :'/is M PB, pH80, 1:20. 15min 78
/s M PB, pH7.0. 1: 20, 15min 48 :'/is 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
/1 M PB. pH7.0, 1:100, 15min 40 /15 M PB, pH8.0, 1:100. 60min 81
/o 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, 05 mM PB or '
*Preparation number.
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Fig. 1. Leukocytes of redlip mullet. A-C, lymphocyte; D-I, monocyte; J-P, neutrophil. A, D and J; MGG; E, alkalin phos-
phatase; B, F and M, acid phosphatase; C and G, f -glucronidase; K, toluidine blue; L, sudan black B; H and N, a -naph-
tyl acetate esterase; I and O, a -naphtyl butyrate esterase P, peroxidase. Note monocyte minor large granule (large
arrowheads) and monocyte minor small granule (small arrowheads) in D. Arrowheads in ] and K show Y-body. Bars=5

4m,

EABE SN, BEABLOERE (5mM) 0 VB
B A HHFRICBE W MGHAE TR, WINOpHIZBW
TLEEBEIFQERLLY, SRE Vs M) 0V
FAB B ClEpHICBIR 2 BB EIZRFERBETH o /20
i B OB R % IS VW72 GERTIE, pHA0DH
&, MPEE (G AR 10 100THE, 157 oReIc
FoTEREEIFLTELLY, 1BHoRaciE, &
Pt HIIFREBTH o720 T/, pHEODHE, HIHE ¢
100TiE, 158 FOEBIZ L > TREBEIIFRL THo 72
A, 1 BMogfa Ty, RiaEidRkERER L7, pHT0

B L UpHBOD R R AW 5HE100d, ARE L
100T, 15 HOEEICL > TERABHEIFEETH o7,
T, BREOBEEET AW GHREIZBWTY, pHSO,
608 &L UB0DHA, HREL 1 100THE, 155H DGt
Lo TERBEIFEATHY, pH6OTIE, 1EHORE
BRICBWTHRBOBRMER L7, MORBEAETIE,
BYpaHIREETH o7,

MBERE ST E AL TOREBERIIBWT, kER
RN, BEKEAWGHEEIIBNT, FME1L
1000346, 1Mo E THBEERTRrEYE L.



176

R - M- B

Table 2. Color of leukocytes from redlip mullet, Chelon haematochetlus

SC Lymphocyte Monocyte Neutrophil
N H LBG N H MMG MmSG MmLG N H BG Yb
1 B LB B B LB B Cl Cl B LB Cl B
2 B LB B B LB B cl Cl B LR Cl B
3 B LB B B LB B Cl Cl B LB Cl B
4,5 B LB B B LB B R Cl B LB Cl B
6 LB LB B LB LR B Cl Cl RP LR Cl B
7 LB LB B LB LB B R €l B LR ¢l B
8 LB 1B B LB LB B Cl €l B LB Cl B
9 LB LB B LB LB B Cl Cl LB LR Cl B
10 RP LB B RP LBP B Ci Cl RP LB Cl B
11 RP LRP RP RE LRP B Ci Cl RP LR Cl B
12 RP LB B LRP LRP B Cl Cl BP LBP 1 B
13 RP LB B RP LRP B Cl Gl RP LBP Gl B
14 RP LB B RP LBP B Cl Cl RP LBP Cl B
15 RP LB B RP LBP B Cl Cl RP LR Cl B
16 B LB B LBP LBP B Cl Cl BP LBP Cl B
17 RP LB B LBP LBP B Cl &l BP LBP Cl B
18, 19 RP LB B RP LBP B Cl Cl RP LBP Cl B
20 BP LB B LBP LBP B Cl Cl BP LBP Cl B
21-23 RP LB B LRP LBP B Cl Cl RP LBP Cl B
24 BP LB B LBP LBP B Cl Cl BP LBP Cl B
25 RP LB B LRP LBP B Cl Cl RP LBP €l B
26, 27 RP LB B RP LBP B Cl Cl RP LBP Cl B
28 BP LB B LBP LBP B Cl €1 BP LBP 1 B
29 RP LB B RP LBP B Cl &l RP LBP Cl B
30 RP LB B LBP LBP B Cl Cl BP LBP ¢l B
31 RP LB B RP LBP B Cl Cl RP LBP Cl B
32 BP LB B LBP LBP B Cl Cl BP LBP 1 B
33,34 RP LB B LRP LBP B Gl Cl RP LBP Cl B
35 RP LB B RP LBP B Cl Cl RP LBP ¢l B
36,37 BP LB B LBP LBP B Cl Cl BP LBP Cl B
38, 39 RP LB B RP LBP B Cl ¢l RP LBP &l B
40 RP LB B LRP LBP B Cl Cl RP LBP ¢l B
41-43 RP LB B RP LBP B Ct el RP LBP (2] B
44 BP LB B LBP LBP B Cl Cl BpP LBP Cl B
45 RP LB B RP LBP B Cl el RP LBP Gl B
46-66 RP LB B RP LBP B R DR RP LBP Cl B
67 RP LB B RP LBP B R DR RP LRP Cl B
68 RP LB B LRP LBP B R DR RP LRP ¢l B
68 RP LB B RP LBP B R DR RP LRP Cl B
70-79 RP LB B RP LBP B R DR RP LBP Cl B
80 RP LB B LRP LBP B R DR RP LBP Cl B
81 RP LB B RP LBP B R DR RP LBP Cl B

SC, staining condition (See Table 1).

N. nucleus;H, hyaloplasm ; LBG, lymphocyte basophilic granule; MMG, monocyte major granule; MmSG, monocyte minor small
granule ;: MmLG, monocyte minor large granule; §G. § granule (chromophobic granule);Yb, Yasumoto body:B, blue;BP, bluish
purple ; Cl, colorless ; DR, dark red; LB, light blue ; LBP, light bluish purple ; LR, light red ; LRP, light reddish purple ; R, red : RP, reddish

purple.
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G(roro m);H

H (weak)
G (1, 0, rod. co, cr or st, s, eq Yb); H: N

G (r, o, rod. co, cr or st, m): H (weak)

Monocyte
G (= or + (80%), r, o0 or rod. af to m): H

G (- or + (20

%). r, o or rod, af to m): H
(r, 0. rod, co. cr or st, m eq MMG):H: N

G
G (r, o or rod, s); H (weak)

Positive site (shape and number)?

Lymphocyte

0%), r, af)
G (- or + (70%). r or 0. s, eq LBG); H; N

G(-or + (1
G (r. s): H (weak)

Test'
PAS
PAS-a A
AB (pH1.0)
AB (pH25)
TB
SBB
SI
ORO

Table 3. Cytochemical reactivities of leukocytes from redlip mullet, Chelon haematocheilus
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(Fig. 1 D). MBS HO 20K, MBEIZIEE
F02~23 umOAER (HF (EE04umTF), YK

(REO6umBT), #¥ (BELO0umllF, HE04um
BT), ay=iE =ZHRAE, MR (E323umlT) o
B (MMG) 22 TFNOHREKIC O SHEBIE S, &M
FAIW T NOFHEE AV T, RomanowskyBl et o k
STHFBEERE L/ 72, £90%D EEIILRREIRR &
AR EE b BB S, TR & D ICH E 22T
Holoh, BROBILHE (2~81M) oF»kE (7~
178) & hddhdrol, WiEIIREII~06umTHY,
#%#F (RE01~03um) &9 bRFETH o7z, Utk K
o kT 2 BLEK IR KR (Monocyte Minor Large Granule,
MmLG), #RtEHER % BEk R/ (Monocyte Minor
Small Granule, MmSG) &#§ o MmLGZ 721 EMmSGO W
TNDPDAEHFT HBIKEBE SN A 072 MmLGIZW
TROLEMBIIBVTOMCE LU GHREREATIIRD S5
wmrolie L L, MGGHABATIIWITNOLEMHIZEW
THHESNIzo MmSGIEMmLG & [ABRIC GHfall Lo
THMBENL P o72H, pH7.08 X UpHBOD KR BRI
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M OGts TH FREROGEMEER L7z, —7, iR
FHW-GEETIE, pHR0DHE, FHRTICr1H ST,
155 H oG TREBHITRFRO LR L. $72, pH6O
DA, HREL 10010 BNWT, AP 53R
Ao BT F RO E R Lz S HICpHBOTIE, HFE L ¢
100TIS M OBl BT, FROFEME &R L7, Bl
BEDPRFEEERTRES G E DL L UMGGHAIZE
WY, FEEKREHCTARE 1 £ 100TI57 MO G et
®, REZREHR T AW GREDELEIE, pHEOTHR

r. 0, €O, cr or st, m)

— or + (30%), r, o, rod, or co. af)
): H (weak)
40

roro m, eq fG):N

G
G
G
G
G
G
'PAS, periodic acid Schiff reaction; PAS-a A, PAS after a-amylase digestion; AB, alcian blue; TB, toluidine blue; SBB, sudan black B: S, sudan I ; ORO, oil red O; AlP. alkaline phosphatase ; AcP. acid

phosphatase ; £-Glu, f-glucronidase: a-NAE, a-naphtyl acetate esterase; a -NBE, a-naphtyl butyrate esterase ; NASDCAE, naphthol AS-D chloroacetate esterase ; PO, peroxidase.

G
G
G
G
G
G

ror o, m); H (weak)
r, 0 or rod, m)
r, 0, rod, co, cr or st, s to m)

ror o, s)

G (- or + (70%), r. 0, co or cr, 8)

G (r, 0, co or cr, s to m)

NASDCAE

B-Glu
a-NAE
a-NBE
PO

AlP
AcP

*G, granular ; H, hyaloplasm ; N, nucleus: r, round o, oval:co. comma;ecr, crescent;st. string;m, many:s. some:af, a few: —, non detection ; eq, equivalent to; LBG. lymphocyte basophilic granule : MMG,

monocyte major granule; G, f granule (chromophobic granule): Yb. Yasumoto body.
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