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Morphological and Cytochemical Characteristics of Neutrophil from
Japanese Eel, Anguilla japonica

Masakazu Kondo* and Yukinori Takahashi

Abstract : Morphological and cytochemical characteristics of neutrophil in Japanese eel, Anguilla japonica
were examined by light microscopy. The neutrophils were round to oval (9.0-145um in diameter)
and the nucleus round to lobule-shaped. Granules of the neutrophil were classified into three types;
acidophilic granule (a G), chromophobic granule (fG) and basophilic granule (yG). The a G was
round to oval (0.3 xm in diameter) or rod-shaped (=1.0um inlength) and stained with May-Grinwald

(MG) stain. This granule was not observed in the preparations stained with Giemsa stain. The G
was round to oval (=0.6 xm in diameter) and unstained by Romanowsky type stain (MG, Giemsa and
MG-Giemsa (MGG)). This granule was peroxidase positive. The y G was round to oval (£03xm in
diameter) and stained with Giemsa stain. Some enzymes, such as acid phosphatase, a -naphtyl acetate
esterase and a -naphtyl butyrate esterase were detected in the y G. The Yasumoto body (Y-body) was
also found in the neutrophil and toluidine blue positive.
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e BHERER VT, 1208 E 051 1000 (F
LR M) TR L. BB, REERIE, 158
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BRI L D BPELEIHE T LICL > T, MGGHth %
1Tolz0 5B, FAFRMEOMFEITIE, BFKEZIEE
RRTIORBAIM L 720 ¥ BN A 2o Wihogd
WAL, AYAKTKBEL, MEZLz0b, GHE (41
Fv b)) THEHALTUFHEBSETHRE L2,
2.4 fEf(tHae
2.4.1 ZFEELE

MEERFERE AT ) =) - K<)y (A=)
RV r=9:1) ZHWT, =i (25C) T30%5 M
SE L 720 WAKIER (540H), ZABAKICELZDL,
L CRFELPEE Y % R CTIT> 720 % B, periodic
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A Japanese eel neutrophil stained with May-
Grunwald concentrated-solution, which served
as agents for both fixation and staining. After
the staining for 5 min, the sample was washed
with distilled water. Arrowheads show the
Y-body. Bar=10 u m.

Fig. 1.
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Fig. 2. Japanese eel neutrophil stained with May-Grunwald solution under various
conditions. After fixation and staining for 5 min with May-Grunwald concentrated-
solution, the sample was stained again with May-Grunwald solution diluted with
the following solutions : (1)distilled water, (2)phosphate buffer (5mM, pH5.0),
(3)phosphate buffer (5mM, pH7.0), (4)phosphate buffer (1/15M, pH5.0), (5)
phosphate buffer (/1sM, pH7.0), (6)phosphate buffer (1/15M, pH8.0). Arrowheads
show the Y-body. Bars=10 4 m.

2), 607 MoOGETIE, BEIND o FRIEA L7
RIRE (5mM) OV ¥ BRRENTE % A B I Vv 72 MGG
YefnTIE, pH508 X UpHE0IZ BT, FfERB L Uyt
RERICHD 5T, SO o JREE S 7z (Figs. 4-3
~4-6)s LA L, pHTOTIZARE 1 1 2004121,
WTNOGERMICBWTD a RIZIZ L A LBZES LT
(Figs. 4-7, 4-8), W1 1 100TIX157 B OF A
Pl ko TEHO (Fig 4-9), F72, 605 oYgth
TRAED o R AHEED 517 (Fig. 4-10), pHSOT
X, AE L 2008A1dpHT0 L RS, W3k
BEFEICBWTH a JRIZIZE A LBREINT, HWMFE
1 :1100TH, WINhogaiERIZB W T L KO o i
BB SN, EmikE (/M) OV ¥ EERETT AR
ELTHWZEAIZIE, pHAOIC B 2 HHRE 1 1 20T
&, REEMOREICHD ST o TRIZIZE A LBES
otz (Fig 4-11). —J, WME1 1 100TIE, 155
HWOFLAFREEIZE > TEED o FRABES NI
(Fig. 4-12), 605 MOt TIZBE SN D o JR A
BThote /2, pHOOTIEFBFHMOEEIZHD S
T, FHREL D 20THHO, HREL D 100TREHED a
PRABIE SNz, P pH70) OBEEET V-84

I, AR 20T O RFICID ST, o
RANE & A SIS NT (Figs. 4-13, 4-14), #RZE
1100 T F A FROOIHORSICE b2 oT, BES
N5 o BRI EAEA L7z (Fig. 4-15). —Ji, pHSODH
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72 (Fig. 1)o F72, WTFNoOHRWE A VTL, MGH
eI ro7 (Fig 2) —F, FAVHET
i, WTNOFREE FVCh, RERIZRG O L L
g sz (Fig 3)o Lo L, BEAKEHIEE L
FRFEL 1 100CTIoH Bt Lz lacid, Bigshdy
MR IE DK TH o7 (Fig 3-2). T/, KEE (5
mM) OV YRR 2 AHICH W28 25, pHA0IS
BULHREL 20052155t chHo,
72, 605 MO TIEL KO y TR ASHZE S 1z (Figs.
3-3,3-4), LAL, @PEL 1 100CTIE, VWIIog
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(Fig. 3-5), pH6ODH & b, MM 1 1 100TIF Gt
R 12 597, Do y R SEIE S hs, Ak
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Wk 2SR bz, —75, pH7.08 L UpH8OTIL,

”

T TR YL TR

DFRED X CREIEIIZB VT L SO y TR S
N7z (Fig. 3-6)o i (/M) 0V ¥ EEEE % A
Wi e L THWASA2E, pHA O BIF B4 1 1 20
T, FEHBOEEICEDSTEHO y BIEHES L
7o (Fig. 3-7)o L22L, AHEEL @ 100TIHRIRE D

o
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Fig. 3. Japanese eel neutrophil under various staining conditions. Giemsa stain. After
fixation for 5 min with methanol, the sample was stained with Giemsa solution
diluted with the following solutions : (1)distilled water at a rate of 1 : 20. Giemsa
stain was for 15 min. (2)distilled water at a rate of 1 : 100. 15 min. (3)0.5mM
phosphate buffer (pH5.0) at a rate of 1 : 20. 15min. (4)0.5mM phosphate buffer

(pH5.0) at a rate of 1 :20. 60 min. (5)0.5mM phosphate buffer (pH5.0) at a
rate of 1:100. 156min. (6)0.5mM phosphate buffer (pH7.0) at a rate of 1 : 20.
15min. (7)/150M phosphate buffer (pH5.0) at a rate of 1 : 20. 15 min. (8)1/150M
phosphate buffer (pH5.0) at a rate of 1:100. 15 min. (9)}/15%M phosphate
buffer (pH6.0) at a rate of 1 :20. 15 min. The a G is not stained. (10)!/15:0M
phosphate buffer (pH6.0) at a rate of 1:100. 15 min. (11)/1:0M phosphate
buffer (pH7.0) at a rate of 1 : 20. 15 min. (12)/150M phosphate buffer (pH7.0)
at a rate of 1 : 100. 15 min. The a G is not stained. Arrowheads show the Y-body.

Bars=10 y m.
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Fig. 4. Japanese eel neutrophil under various staining conditions. May-Griinwald (MG)
- Giemsa stain. After fixation and staining for 5 min with MG concentrated-
solution, the sample was stained with MG diluted solution in various solutions for
10 min, followed by staining with Giemsa under the following conditions : (1)
distilled water at a rate of 1 : 20. Giemsa stain was for 15 min. (2), distilled water
at a rate of 1:100. 15 min. (3)0.5mM phosphate buffer (pH5.0) at a rate of 1
:20. 15 min. (4)0.5mM phosphate buffer (pH5.0) at a rate of 1 : 100. 15 min.
(5)05mM phosphate buffer (pH6.0) at a rate of 1:20. 15 min. (6)0.5mM
phosphate buffer (pH6.0) at a rate of 1:20. 60 min. (7)0.5mM phosphate
buffer (pH7.0) at a rate of 1 : 20. 15 min. (8)0.5mM phosphate buffer (pH7.0)
at a rate of 1:20. 60 min. (9)0.5mM phosphate buffer (pH7.0) at a rate of 1
:100. 15 min. (10)0.5mM phosphate buffer (pH7.0) at a rate of 1 : 100. 60 min.
(11)Y/1:0M phosphate buffer (pH5.0) at a rate of 1 :20. 15 min. (12)Y/150M
phosphate buffer (pH5.0)at a rate of 1:100. 15 min. (13)}/1M phosphate
buffer (pH7.0) at a rate of 1 : 20. 15 min. (14)1/150M phosphate buffer (pH7.0)
at a rate of 1:20. 60 min.(15)'/150M phosphate buffer (pH7.0) at a rate of 1
: 100. 15 min. Arrowheads show the Y-body. Bars=10 u m.



TR OB E LRI, WTNORMFRIZB W TLHES
Nz y R PETH-72 (Fig 3-8)s F72, pH6OB
L UpHBOTIL, IREOREBEE DA LA TH o 7228
(Figs. 3-9, 3-10), pH70I2B1F A AHE1 20T,
P ORI O TEH0 y BRSBIZ SN b0
» (Fig. 3-11), FHFE1 1 100TIHF L FLAEOHK O
B2 %o, BIESIND y BHAHML 72 (Fig
3-12)0 AR OMGGHMIEZFARI-L T H, EEKE
HRGEE L TR, FEL 20084121, wIhoF
LAFPEEEMICBWTYH, 280y BRABE I
(Fig. 4-1)o AL, WMEL 1100TIE, wIFhof
BREEEICBWTD, BRSNS y BRIV TH o7
(Fig. 4-2). KIEED) ¥ BRI % A HUEIC V72
LT A, pHOOIZBIT 2 HME L  20056121%, wih
OYAEEHIZ BT H Do y B E s -2 (Fig
4-3), HMFE1 100 TIEARBER IIZD LN Do 72
(Fig. 4-4). pHBODHAIZIE, A1  100Tldgt
BRI D S T y TRABIZ S, HRE1 200
BAIC3 150 Moge Ko, Tz, 6055 HMoYgm TS
By BRPRBO SN (Figs. 4-5, 4-6)c —H,
pH7.0$5 X UpHSOTIX, WIFH DMK X UG tufyiH 1
BT L y HRFBIE SN (Figs. 4-7~4
-10)o EREOY ¥ EREEIR E AP L L THWBAELS
1%, pH5.08 L UpH60IZBIT 2 y FHR DGt ihi, iRz

Table 1.

O V72 E LRk TH - 7225 (Figs. 4-11, 4
-12), pH60TIZ, WTNOFRES & PgaBEEIC B
THBESND y BRI D L hoize 72, pHTOB LV
pHBOD & &, MKIREE ORI % AU IV 72 I & 6]
B2, 80y BRABIg S Nh (Figs. 4-13, 4
-14), pH70TIAMET 1:100T1555 Mgt L 72354121,
BN D y JhIID e h o7 (Fig 4-15).

YR, WThoREEFICBW T HFOREZEL, B
RIEFE, MR, KRR ELETh o7 (Figs. 1 ~4),
F72, AAMRIIEGIRE, RIS L CTIFET A2 LD
Ho72

7 FhF R ER O MR LA 1 R % % Table 1 1278 L 720
AcP, B-Glu, a-NAE, a«-NBE® & O'NASDCAE{f1%®
AR % 7R3 M £ 721358 I O B 1S5RS Bl g < 7
(Figs. 5-1~5-5)c WIFhOEEER b, £EF03u
mPLT T o 7255, AcP, o-NAEB X UF a -NBEF; 14 Hik:
1, MBI SEBIR SN0 LT (Figs. 5-1, 5-
3,5-4), B-Glub & ’'NASDCAER; 4 Bk 13 L T
o7 (Figs. 5-2, 5-5), POIHMIE, MIEF 21LI0H
KON (EF06umllT) & LTl LN, i
BT LTz (Fig 5-6). AIPIZME SNk 25
720 PASIZREMEOMERLZ, MRE ICHwW L TBh (Fig
5-7), MEFAEINME T, ERES3umb T THho
7o REERIL, a-73I T —VRHEIZ X > TREIIHEL

Summary of reactions of Japanese eel neutrophil to cytochemical tests

Test

Positive site (shape, number and size)

Periodic acid Schiff reaction (PAS)
PAS after digestion with a-amylase
Alcian blue (pH1.0)

Alcian blue (pH2.5)

Toluidine blue (distilled water)
Sudan black B

Sudanll

Oil red O

Alkaline phosphatase

Acid phosphatase

B-Glucronidase

a-Naphtyl acetate esterase
a-Naphtyl butyrate esterase
Naphthol AS-D chloroacetate esterase
Peroxidase

Granule (round or oval, many,
Granule (round or oval, some,
Granule (round or oval, many,
Granule (round or oval, many,
Granule (round or oval, some,

Granule (round or oval, many,

Granule (round or oval, many, ¢ =0.3um); Hyaloplasm

Granule (amorphous, a few, equivalent to Y-body)

Granule (round or oval, a few, ¢ =0.2 um)

¢ =0.3um, equivalent to yG)
¢ =0.3um)
¢ =0.3um, equivalent to YG)
¢ =0.3um, equivalent to yG)
¢ =0.3um)
¢ =0.6um, equivalent to G)

—, non detection.
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Fig. 5. Cytochemistry of Japanese eel neutrophil. (1) , acid phosphatase ; (2) ,

f -glucronidase; (3)

, a -naphthyl acetate esterase; (4) , a -naphthyl butyrate

esterase; (5) , naphthol AS-D chloroacetate esterase; (6) , peroxidase : (7) ,
periodic acid Schiff reaction ; (8) , toluidine blue in distilled water; (9) , sudan

black B. Bars=10 um.

7oo F72, MRLEILE LPASICEERETH - 7208, Zhd
a-7 37— LRI L o THL Lz, ABRTIX, Btk
EAIEBIE S N o7z TBRM T, flr OBEEZR
THEOMK 2B EYSBE SN (Fig 5-8)0 4 A
WLy FOBLUORAS MM T, BB sn
%o 7203, SBBY TIZEAELHI0.2 w mod PR R
AR AR S 7 (Fig 5-9)0

4 £ B

AFFEDOFEED S, 7 F FOUHFEIZIE, Romanowsky
RGO VEIZ B TR 2 3TEBHOYERL (o SR, p kL,
y KD &, YMESFEET LI LR E o7z,

a R, CHETRHEBAETIETYTTRY S, 3
A4, FANVTA4TET, AFFBLOMNT 7 7I2BVTH

FENTBY Y, WFROMREIZB VT O BIESEETO
MGRMBTHF L Z &, FAFFMIZIIFEOEINEVT
L, BIOMGH TARER # 4t L 70 H I F 2 e
RS EREUAME TS5 2 ST Y, KR
HOEREAS, 7FFIZBVT b RO R G50
S Z S, SO o SRR O B U [0
RTHELEEZOND, T2, afROBRE, 777
07 F TR E 23R, a4 BX0FA VT 1T
E7CRMEEY, 4 HFTEBBY, 577 TiH
¥, BT ZERBEEHTH L. v FD o TH.O
BRIE T 7 7 EEBRIC, FE, IIMEEZI3EETH -
72

o JEAT EFEO L 22 BERLE, Y ST oMoEEO mEkiC X
B SNLh ol LA o T, RERIL, ¥ FUAER
ORBEICEH IR b EZbN5,
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BRERX, CNETIIELLDPIHE L2 TOEEHHE
(7yFTTOTF, a4, J—=FrRLY, FANVTFAT
K7, 4%, AVF, T+ 7 FNA, Th—=F), AX
¥, LIARXF, YAYIAXF IR, " FTY) T
FOLNTWVAE ', wFhofiiizbwTd g EkIXH
ErbiMHETH Y, RERZXT Y7 7R TO5umbh
TV, 24 THO5um®, 7 —F 284 2 T05umbl T ",
FANTFATET, A%F, FHIFNA, Th—FLBL
Pe 7 2 T05~10um"* > > X¥+T05~11ym®
AXF, LIARE, FAN I ARFBLONT 7T
LOumB T & ENTWAE Y, KFEICEWT, 7 FFIC
BT S p NI, EF06umllTOMIEF 7230 FJEHE
ke LTEgI N,

yERIZTYTTET S, OA, FALTFATETBL
UA 3 OIFFERICHE SN TEB Y, wihoffizswy
TOABEZIZIAETH L2, £ KEROER
B7Y 777+ T03uml T, a4 T04umbl T,
FANTAFETEAFFTIRO3umI T THB 0 v
FEXO RS, MIEEZIZIMNECERZI3umlLF T
HY, WKRBLORE S 3ifafio p Pk & UL Tw
7zo AL, Fetalkiciy, R CEVIRD LN L
75 (Table2), y EMONEWCHERRIZ, AMEHK TR
HhHEEZLND,

A ZBECAFEIZBNT, HREELZRITAEROLR
IME(Y/ME) DEFRERICBIE ST Y, aqic
BWTY, HEMEAeromonas hydrophila\Z N 25 E4Ge &
w5 LT, AMMEEET AU IR HBRT 5 2
ERHE SN T VB, v F FOMPERIZ S YIMEDBIZE
ENZ s, AMEE, BEFPERICET LD L
EZHNb,

AR LR gD &, 7 F FUFPER O KR B L Y/
ROPST %KD L) IHEE LTze 7 FFOMHERIZIE, M
T £ 72139 M OPASK MR (RAE03umllT) A%
Ja BT LTz, Lo L, o ¥R RESSE, IR
B, BELEZHTHY, MBEILZHFEETLL00,
PASHHHEHRLO X H I T 2 Z L lde v, 72, B EN
ITREDPASKHEER L ) b KM TH D, —T, yHERIE
FEF03umll T T, PASIH MMM L FAEOREZ S TH -
7275, PASBZ RO X 9 IR E ST 5 2 Lix
Ve 5|2, PASHMEEKIZ -7 I T —HIZ Lo TRE
Wb sz, Lo Z & h» 5, PASHEER X271
A—FrEERGETAEENTHY, o, fBEIVYHE

R REDEEZOND, SBBE MR ILEERN02 um
THY, a, FBIVy HR LIIKRE B LTEHNOAS
2%, AcP, a-NAEB & U o -NBEM MR E, Al e
IS HEg N, BE03um FTOMKEF 2 139IHE T

HBHT NS, TNLOBERGMHE y BEICHFET 5%
AbNb, —F, B-Glub X UNASDCAER R b £&

03umBTOMIEE 72N TH 525, Btk £
Pl EnS, REZOFAERBMIIHETE v, Ih
FC, vFFFPERIEPOR FOMAEAIZ L AL BV EW
BIRTEZDT, RFEOEREPS, 7FFITBVTH,
B & ARk, PO S N7ze 7 F FhfF Bk
OPOR R, MIEF 72120 TR (T L
FEEMO6umL T THHI Ehn, pERICHY TS L
EZHNb,

IRETIT, AIPIE AT FIZY, AcPid / —H ¥ /34
7. ARXF, LIAXF XTVF, LIXABLIUOLNT TS

26T W B Glulk S — Y84 7 OEFFRERICEIE SR
TBY?, g NAERTY770TF, J—F8( 7,

AXF, EIFAXF, AVF, LIABLIUYNT TS
L6 g NBERT VT TR S, S =8, s

AVFBLONF 772 TY NASDCAER T V7 7
07F, J—FrRA s ZAXF LIAAXFBIUNT
7 7 OWFHERTHRBE S TwA STV $7- SBBEME:
R, TYTTOTF, =8y T —F,

AXF, CTARXF, ATVF, LIABIUPLNT T 7O
FEICEOONTWAE ST chend b, TUT
717+ ONASDCAEGMI y SRLZY, 7 —H gy
TP ER D ACPIB L B BRI IS RAET 5 25N THE T,
—F, POIX, 77 70avd, J—=FrnNLr, Tl—
N, AVF, AXF, LFTAXF, LIABLIOITT
ZIZBWTBRESRTEY LT mh, KEsB
JORPEFEUL T B 2 &0 s, REERI K IZRTE
FTHrEEZLNTRE TN, F7 7Y TR
b, =Ly, TU—=FN, AVF AXF ©T
AXX, BIABLUNT77IIBWT, HFHERICTBE
VBB S TBY WO T O RS S

YIMEIZHIS T A EE2 bR TWAR T, F72 0
A2 BWT LA, hydrophilal&F\2 & > THBL L 72 0F P ER
OY/MEZ, TBIZBETSH 5 Z L HHE STV EY,
TBYMIZ L ) 7 - FUFpERICHE 4~ OTREEZ R T HHOM
KRG PG A EBIEE Sz T OB MR IETERE S A HE
75, YMEICHYST 5 L Bbhs,
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Table 2-1. Summary of Romanowsky-type staining characteristics of y granule in
actinopterygians neutrophil

Number of y granules observed in each staining preparation’'

Stain*? Sf Cc On Pt Aj
MG (both fixation and stain) NO NO NT NT NO
MG : DW NO NO NO NT NO
: SmM PB, pH5.0 NO NO NO NO NO
: 5SmM PB, pH6.0 NO NO some NO NO
: SmM PB, pH7.0 NO NO many NO NO
: 5mM PB, pHS8.0 many NO NT NT NO
:'/1s M PB, pH5.0 NO NO NO NO NO
:'/;s M PB, pH6.0 NO NO some NO NO
:'/1s M PB, pH7.0 NO NO many NO NO
:'/;s M PB, pHS.0 some NO NT NT NO

G :DW, 1:20, 15 min many NT many NT many

: DW, 1:20, 60 min many many many NT many

:DW, 1:100, 15 min some NT NT NT some

: DW, 1:100, 60 min some many NT NT many

: 0.5mM PB, pH5.0, 1:20, 15min many NT some NT some

: 0.5mM PB, pHS5.0, 1:20, 60min many many NT NT many

: 0.5mM PB, pH5.0, 1:100, 15 min some NT NT NT some

: 0.5mM PB, pH5.0, 1:100, 60 min some many NT NT some

: 0.5mM PB, pH6.0, 1:20, 15min many NT many NT many

: 0.5mM PB, pH6.0, 1:20, 60min many many NT NT many

: 0.5mM PB, pH6.0, 1:100, 15 min some NT NT NT some

: 0.5mM PB, pH6.0, 1:100 , 60 min many many NT NT some

: 0.5mM PB, pH7.0, 1:20, 15min many NT many NT many

: 0.5mM PB, pH7.0, 1:20, 60min many many NT NT many

: 0.5mM PB, pH7.0, 1:100, 15 min many NT NT NT many

: 0.5mM PB, pH7.0, 1:100, 60 min many many NT NT many

: 0.5mM PB, pH8.0, 1:20, 15min many NT NT NT many

: 0.5mM PB, pH8.0, 1:20, 60min many NT NT NT many

: 0.5mM PB, pH8.0, 1:100, 15 min many NT NT NT many

: 0.5mM PB, pH8.0, 1:100, 60 min many NT NT NT many

: '/15(, M PB, pH5.0, 1:20, 15 min many NT NO NT many

/150 M PB, pHS.0, 1:20, 60min many many NT NT many

: /150 M PB, pH5.0, 1:100, 15 min many NT NT NT some

: /150 M PB, pHS.0, 1:100, 60 min many many NT NT some

/150 M PB, pH6.0, 1:20, 15min many NT NO NT many

/150 M PB, pH6.0, 1:20, 60min many many NT NT many

: /150 M PB, pH6.0, 1:100, 15 min many NT NT NT some

:'/150 M PB, pH6.0, 1:100 , 60 min many many NT NT some

: '/15(, M PB, pH7.0, 1:20, 15 min many NT many NT many

/150 M PB, pH7.0, 1:20, 60 min many many NT NT many

: /150 M PB, pH7.0, 1:100, 15 min many NT NT NT some

: /150 M PB, pH7.0, 1:100, 60 min many many NT NT many

/150 M PB, pH8.0, 1:20, 15 min many NT NT NT many

: /150 M PB, pH8.0, 1:20, 60 min many NT NT NT many

: /150 M PB, pH8.0, 1:100, 15min many NT NT NT many

:'150M PB, pH8.0, 1:100, 60min many NT NT NT many

' Sf, Scleropages formosus (Asian arowana, Kondo and Takahashi (2009)); Cc, Cyprinus carpio (common carp, Kondo et al.
(2002)*); On, Oreochromis niloticus (Nile tilapia, Yasumoto et al. (2003)*); Pt, Parapristipoma trilineatum (striped grunt, Kondo
et al. (2004)°); Aj, Anguilla japonica (Japanese eel, present report); NO, not observed; NT, not tested.

MG, May-Griinwald; G, Giemsa; MGG, May-Griinwald + Giemsa; DW, distilled water; PB, phosphate buffer; 1:20 and 1:100,
dilution ratio (Giemsa:diluent); 15 min and 60 min, time of Giemsa stain.

3Diluent for Giemsa of MGG stain were DW, 0.5 mM PB or '/;50 M PB.




Table 2-2. Summary of Romanowsky-type staining characteristics of y granule in
actinopterygians neutrophil

Number of y granules observed in each staining preparation’'

Stain*? Sf Cc On Pt Aj
MGG: DW, 1:20, 15 min some NO many NT many
: DW, 1:20, 60 min many many many NT many
:DW, 1:100, 15 min some NO some NT some
: DW, 1:100, 60 min some NO some NT some
: SmM PB, pH5.0, 1:20, 15min some NO NO NO some
: 5SmM PB, pH5.0, 1:20, 60min many many NO NT some
: SmM PB, pH5.0, 1:100, 15 min some NO NT NT NO
: 5SmM PB, pH5.0, 1:100, 60 min many NO NT NT NO
: 5SmM PB, pH6.0, 1:20, 15min some NO many NO some
: 5SmM PB, pH6.0, 1:20, 60min many many many NT many
: 5SmM PB, pH6.0, 1:100, 15 min some NO NT NT some
: SmM PB, pH6.0, 1:100, 60 min many some NT NT some
: SmM PB, pH7.0, 1:20, 15min many some many many many
: SmM PB, pH7.0, 1:20, 60min many many many NT many
: SmM PB, pH7.0, 1:100, 15 min many some NT NT many
: SmM PB, pH7.0, 1:100, 60 min many some NT NT many
: 5mM PB, pH8.0, 1:20, 15min many NT NT NT many
: 5SmM PB, pH8.0, 1:20, 60min many NT NT NT many
: SmM PB, pH8.0, 1:100, 15 min many NT NT NT many
: SmM PB, pH8.0, 1:100, 60 min many NT NT NT many
:'/,sM PB, pHS5.0, 1:20, 15min some NO NO NO some
:'/;sM PB, pH5.0, 1:20, 60min some many NO NT some
:'/1sM PB, pH5.0, 1:100, 15 min some NO NT NT NO
:'/;sM PB, pH5.0, 1:100, 60 min some NO NT NT NO
:'/,sM PB, pH6.0, 1:20, 15 min many some many NO some
:',sM PB, pH6.0, 1:20, 60 min many many many NT some
:'/;sM PB, pH6.0, 1:100, 15 min many NO NT NT some
:',sM PB, pH6.0, 1:100, 60 min many some NT NT some
:'/;sM PB, pH7.0, 1:20, 15min many many many many many
: '/1sM PB, pH7.0, 1:20, 60min many many many NT many
:'/;sM PB, pH7.0, 1:100, 15 min many some NT NT some
:'/;sM PB, pH7.0, 1:100, 60 min many many NT NT many
:'/,sM PB, pH8.0, 1:20, 15 min many NT NT NT many
:'/,sM PB, pHS.0, 1:20, 60 min) many NT NT NT many
:'/;sM PB, pHS.0, 1:100, 15min many NT NT NT many
:'/,sM PB, pHS.0, 1:100, 60min many NT NT NT many

' Sf. Scleropages formosus (Asian arowana, Kondo and Takahashi (2009))); Cc, Cyprinus carpio (common carp, Kondo et al.
(2002)¥); On, Oreochromis niloticus (Nile tilapia, Yasumoto et al. (2003)¥); Pt, Parapristipoma trilineatum (striped grunt, Kondo
et al. (2004)°); Aj, Anguilla japonica (Japanese eel, present report); NO, not observed; NT, not tested.

MG, May-Griinwald; G, Giemsa; MGG, May-Griinwald + Giemsa; DW, distilled water; PB, phosphate buffer; 1:20 and 1:100,
dilution ratio (Giemsa:diluent); 15 min and 60 min, time of Giemsa stain.

3Diluent for Giemsa of MGG stain were DW, 0.5 mM PB or '/;5o M PB.
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