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May-Griinwald * Giemsa Staining Properties of Granules
in Carp Cyprinus carpio Neutrophil

Masakazu Kondo*, Shinya Yasumoto®, and Yukinori Takahashi”

May-Griinwald * Giemsa staining properties of granules in carp neutrophil were ex-
amined in this study. Two types of granules, eosinophilic granule (a G) and
chromophobic granule (8G) were observed in one neutrophil. The @ G was small
(<0.3¢m in diameter) and round in shape, and BG was round to oval and was
larger than aG. The distribution pattern of a G was influenced by pH, constituent
and concentration of diluent of the staining solution. To estimate the influence of
diluent, five neutrophil types were established as follows: type 0, no aG in the cell;
type I, aG was observed in less than 10%; typell, in 10~40%; typell, in 40~80%;
typelV, in more than 80% area of cytoplasms. From typelV to typel, aG disap-
peared from perinuclear area to epicyte. When distilled water was used as a diluent,
pH did not influence on a G staining, but in the case of phosphate buffer, pH was im-
portant factor for staining of aG. At low concentration of phosphate buffer, pH did
not influence in a G staining. These variations of @ G staining may be due to the
maturation of the granules. Furthermore, we eXpected that the granule is constantly
secreted from the neutrophil, because the distribution patterns do not relate to nu-

cleus shape.

1 #&

|

RERTHEISHYOT T ORRRBENCTAIRBT &
5. TOGBEREERNT S &, BREBYORERD
ELEERT 3 FTEETH B, . BIEAKEORRY
BELTOY 7 F v REEEIIEOEAEF S H»

KT 57t b, RERBOBHMAIRTRTS 5, &

OGRS RNGEE & RRENRZECRIIS T, BB
F AR VF - L L0 REHRRT &, fFHERTE
ORI FBEE N5, 24 (Cyprinus carpio) &b
BBk &N B MO FESBESh TS,
—f%ic, MEROSHEREIC 13 RomanowskyZI gL & Fr

SNHEEESERINTVWS, Ll I FhBROK
QBT A MEICRFENS SN, BRI VTR
LT oME, O, BEMLTIbDETHRLATH
presenn® ol lid, 24 OFFERICKIETERR
PRBEE(OBEEH~S LTRILEEC S5, AfE
T, HEHIIHEHTH Y, LBEOFIESL X CRER
OFEEI EOFMIC >V TREHED TRRBE L E VT L%
Vo L=, BRASRETH 3, APE TR, BER
HA&En T 3RomanowskyREBTH B A (-7 Y 2 v TN
F oo Fayrg@ioxtd s a4 iFhkofato 5 b5, Hic
ZOERICOWT, BAROWR, SREICE L BREOE L

DEMGEMP S EL CRBREEERE Lo

20014E 9 H258%2ft. Received Sep. 25. 2001

IKEERERAEYAEESR (Department of Applied Aquabiology, National Fisheries University).



110 TR « T - B

2 MHEBIUHGE

2. 1 EREM

EERRICITEHERENgD a4 #H W, LiE A8 %%
B L7/KIE (1,000£) . 24 2200BINAE L. 256~26°C
Tl AABPEFRATLLOL, EBIc# Ui, REDH
chis, MlORARN (EHERAD-3 . HELER)
%18 1E, FEOK 2 BERHBIE L7, SERICIE 3R
Foaq42HW,

2. 2 MERZHERDIER

BRI 3EHES (O0R21 gauge, B&1.54 v F7) 2%
ELEIMNBDTSRAF v 78y Ny ) v EEHNEEH
Wizo BEREEE (9904 £) WTERD /YY) v F b Y v AT
7 (1,000B4mé, 300 mOs) 2AN. =74 BHME
D 505MBRIML /oo $HEPSDBOIMKEERXSA FH S
R T LT EN S AL TMEOBEEED . 2 %
B (BE) L CIIERSHRIERE Ui,

2.3 XA4-FYa1vIbk e« FXLHF(MGG)

Zf

BEEAFICAA-7) 2 VI VFRE(Y 7 =) %
15WBE THNMEBHBE LI, CHFABROFREETE T
BE L. 1008RE L, FoFpEk cEREE LKL
Db, FEIGREREEERECHERL CI5oBERE L, £
FRER L 1 BOER (A V) 20BOFRKICHT
BELTHREL, $ER, BEKTKEL, BZL20
BABEAK (A4 %+ b)) THALK, BB, KFET
A 2Bk, Bk (K 2 1EERE LS, ik
BIESREE (Simpli Lab. Millipore) 2@ L7k TH 3
(pH5.2)0 BEBROBFERBLEEMERE LT, FRXORE
Wi L7z (Appendix I~V ., %7, Fig. 1icMGGH
BEOFIRE, NROBFEETLL .

2. 4 BBREHEDREEICRIBTE

BEIEAVEEES 5 L UMGGREHSOHERE 1. 2. 4.
6 B K U2UBERIIT - 720 /o R E 2B & LT,
BEERERIE S L UMGGREROHBREER L 2 3R
B (65°C) TIT» BB OREMEH N/, B, MGG
B BREKERREE LTHV S,

2.5 X% /7 —IIVEIEEDEE
BEEALZEKA Y/ — VTl 5BIT5HEX 2]

Blood-collecting -+ (1)
4
Smear
| < Prefixation --- (II)
Air dry -+ (I, IV)

}
MG(Sigma, 5 min.) --- (V)
v
Addition of diluent -+ (V~VI)
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Stain (10 min.)
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Rinse and stain (15 min.) with Giemsa -+ (V~VI)
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Rinse with distillud water
¥

Air dry --- (I, IV)

Fig. 1. Staining procedure of May-Griinwald * Giemsa
(MGQ). Blood (0.5mf) was collected into a
syringe containing 90« £ of heparin solution
(1,000 units/mf, 300 mOs).Giemsa solution
was diluted at a rate of 1:20. MG,
May-Griinwald. The numbers in the paren-
theses indicate the appendix numbers.
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Fig. 2. Carp neutrophil stained with May-Griinwald * Giemsa using distilled water (pH5.2, A) or 5 mM phos-

phate buffer (KH: PO.-Na; HPO,,

pH7.0, B). Note eosinophilic granules ( @ -granule) and

chromophobic granules (B-granule). Bars=10 x m.

Fig. 3. Five neutrophil types in carp. May-Grinwald « Giemsa stain. A, type 0; B, type I; C, typel; D,
typell: E, typelV. Diluents for stain were: A, 1/16 M KH;PO,-Na.HPO. (pH7.0); B, 1/15 M KH.P
04-Na.HPO, (pH6.0); C, 0.1 M KH,POQ,-Na.HPO, (pH5.0); (D), distilled water (pH 5.2) ; (E), 1/15

M KH;PO.-Na,HPO. (pH5.0). Bars=5xm.
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Fig. 4. Population of carp neutrophil types categorized on the distribution pattern of %—%ranule after staining
A

with May-Griinwald * Giemsa using four types of 1/15 M phosphate buffers.
K:HPO.) ; (B), bufferT (NaH.PO,-Na.HPO,) ; (C),
PO,-Na;HPO.). [, control (distilled water, pH5.2) ;

pHT7.0.
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Fig. 5. Influence of concentration and pH of phosphate buffer (KH.PO,-Na.HPO.:) on the population of carp
neutrophil categorized on the distribution pattern of a-granule after staining with May-Griinwald «
Giemsa. (A), b5 mM; (B), 10 mM; (O, 1/15 M; (D), 100 mM. [, control (distilled water, pH5.2);

i1, pHb5.0; B8, pH5.5;
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f+ & (Appendix)

I. Temperature and time of blood-collecting and preservation on MGG staining of carp neutrophil (experi-
ment 2.9). Blood was collected into the heparin-containing syringe adjusted at each temperatures. Giemsa
solution (Merck) were diluted (1:20) with distilled water. *RT, room temperature.

Blood-collecting
Temperature (°C)

Temperature (°C)

Preservation

Time (min.)

0

immediately

5
26"

10

60

II. Effect of prefixation in absolute methanol on
MGG staining of carp neutrophil (experiment
2.5). Diluent was distilled water. RT, room
temperature. *Air dry was for 2 h at RT.

Smear”

V

Methanol fixation (1, 5 min., 5 min.X2 times)

Air dry (80 min., RT)
! v
MGG stain”

II. Effect of drying time on MGG staining of carp
neutrophil (experiment 2.4). Giemsa solution
(Merck) was diluted (1:20) with distilled water.
RT, room temperature. Air dry was at RT.

Air dry before stain Air dry after stain

1h 1h
2 h 2 h
3 h 3 h
. 24h 24 h
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IV. Effect of drying temperature on MGG staining V. Diluents of experiment 2.6 (effect of pH of dis-
of carp neutrophil (experiment 2.4). Giemsa so- tilled water on MGG staining of carp neutrophil).
lution was diluted (1:20) with distilled water. Adjusting of pH was conducted by addition of 1 M~
RT, room temperature. NaOH. Giemsa solutions (Merck) were diluted

(1:20) with distilled water.

Air dry before stain Air dry after stain Diluents: distilled water
(2h) (2h) §9)=))
RT ; RT 6.0
>< 6.5
55°C 55°C 7.0

VI. Diluents of experiment 2.7 (effect of phosphate buffer on MGG staining of carp neutrophil). Giemsa solu-
tions (Merck) were diluted (1:20) with 1/150 M PB. RT, room temperature.

Diluents: 1/15 M phosphate buffer

Type I Typell Typell " TypelV
KH.PO,-K:HPO, NaH:PO,-Na.HPO. NaH.PO,-K.HPO, KH.PO.-Na.HPO,
(pH: 5.0, 5.5, 6.0, 6.5, 7.0)

VI. Diluents of experiment 2.8 (effect of concentration and pH of phosphate buffer on MGG staining of carp

neutrophil). Giemsa solution (Merck) were diluted (1:20) with phosphate buffer which diluted at ten times
with distilled water. RT, room temperature.

Diluents: phosphate buffer (KH.PO:-Na:HPO.)

5 mM 10 mM /15 M 100 mM
(pH: 5.0, 5.5, 6.0, 6.5, 7.0)

VI. Combination of reagents from different manufactures (experiment 2.10). All MG and Giemsa from Merck
(German) and Wako (Japan) were commercial solutions. Giemsa solution of Sigma (USA) was prepared

according to the procedure of Lillie and Fullmer”. Giemsa solutions were diluted (1:20) with distilled wa-
ter. '

MG Giemsa
Sigma Sigma
Merck Merck

Wako i Wako




