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Morphological and Cytochemical Characteristics of
Granulocytes from Bowfin Amia calva

Masakazu Kondo ' , Shinya Yasumoto and Yukinori Takahashi

Abstract : Four types of granulocytes, neutrophil, basophil, eosinophil and pithy granulocyte, were
observed in peripheral blood of bowfin Amia calva. The neutrophil had three types of granules,
eosinophilic granule (aG; orange), chromophobic granule (BG) and basophilic granule (YG; light blue)
in the cytoplasm. These granules were round or oval, but the maximum diameter was different each
other (aG, <0.5 um; BG, <1.0 um; YG, <0.3 um). Alkaline phosphatase and peroxidase (PO) were
detected in the PG, however, central part of the granule was negative. Basophil had round or oval
granules (<1.1 gm) which show violet. The granules were periodic acid Schiff (PAS) and toluidine
blue (TB) positive. Eosinophil had two types of granules. One was major which was large and showed
eosinophilic, another was minor with small size and basophilic. Both granules were PO positive (the
former was weakly and the latter strongly). The latter was also PAS and TB positive. Pithy granulocyte
was occasionally found in the blood. The granulocyte had ovoid granules with eosinophilic rod-shaped

core and chromophobic surrounding part of the core.

Key words : bowfin, Amia calva, granulocyte, morphology, cytochemistry
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INTEH (HM¥EEHE) RANTONDIZ LA NI—Z2NI)
(Fza—VU2) BXUONYFDEY I VKIE (Fa—

HHELUAE

BUR O AEENSHEALZT 2 7 HEA % KER R ) >2) ZHMEAAELZ, FINFRFOREIZR 280g TH o7z,
DB AL, 6 » AL EBIEGEE L =D 51K MIREHFEADESR, MRSV (Table 1) B & &AM L
WHEL 72 KR 23.0 = 1.0°C). BFHEMRTIE, 5757 EYETRIEGERE - mE P I LD o 7z,

Table 1. Staining conditions of multiple Romanowsky-type stain valuation

PN Condition'? PN Condition'?
1 MG :DW 42 G : /150 M PB, pH8.0, 1:20, 15 min
2 : 5 mM PB, pH5.0 43 : /150 M PB, pH8.0, 1:20, 60 min
3 : 5 mM PB, pH6.0 44 : /150 M PB, pH8.0, 1:100, 15min
4 : 5 mM PB, pH7.0 45 : /150 M PB, pH8.0, 1:100, 60min
5 : 5 mM PB, pH8.0 46 MGG :DW, 1:20, 15 min
6 : /15 M PB, pH5.0 47 : DW, 1:20, 60 min
7 :1/1s M PB, pH6.0 48 :DW, 1:100, 15 min
8 : ;s M PB, pH7.0 49 : DW, 1:100 , 60 min
9 : /15 M PB, pH8.0 50 : 5 mM PB, pH5.0, 1:20, 15min
10 G : DW, 1:20, 15 min 51 : 5 mM PB, pH5.0, 1:20, 60min
11 : DW, 1:20, 60 min 52 : 5 mM PB, pH5.0, 1:100, 15 min
12 :DW, 1:100, 15 min 53 : 5 mM PB, pH5.0, 1:100, 60 min
13 : DW, 1:100 , 60 min 54 : 5 mM PB, pH6.0, 1:20, 15min
14 : 0.5 mM PB, pH5.0, 1:20, 15min 55 : 5 mM PB, pH6.0, 1:20, 60min
15 : 0.5 mM PB, pH5.0, 1:20, 60min 56 : 5 mM PB, pH6.0, 1:100 , 15 min
16 1 0.5 mM PB, pH5.0, 1:100, 15 min 57 : 5 mM PB, pH6.0, 1:100 , 60 min
17 : 0.5 mM PB, pH5.0, 1:100, 60 min 58 : 5 mM PB, pH7.0, 1:20, 15min
18 : 0.5 mM PB, pH6.0, 1:20, 15min 59 : 5 mM PB, pH7.0, 1:20, 60min
19 : 0.5 mM PB, pH6.0, 1:20, 60min 60 :5mM PB, pH7.0, 1:100, 15 min
20 :0.5 mM PB, pH6.0, 1:100 , 15 min 61 : 5 mM PB, pH7.0, 1:100, 60 min
21 1 0.5 mM PB, pH6.0, 1:100 , 60 min 62 : 5 mM PB, pH8.0, 1:20, 15min
22 : 0.5 mM PB, pH7.0, 1:20, 15min 63 : 5 mM PB, pH8.0, 1:20, 60min
23 : 0.5 mM PB, pH7.0, 1:20, 60min 64 : 5 mM PB, pH8.0, 1:100, 15 min
24 : 0.5 mM PB, pH7.0, 1:100, 15 min 65 : 5 mM PB, pH8.0, 1:100, 60 min
25 1 0.5 mM PB, pH7.0, 1:100, 60 min 66 : 1/1sM PB, pH5.0, 1:20, 15min
26 : 0.5 mM PB, pHS8.0, 1:20, 15min 67 : 1/1sM PB, pH5.0, 1:20, 60min
27 : 0.5 mM PB, pHS.0, 1:20, 60min 68 :1/1sM PB, pH5.0, 1:100, 15 min
28 :0.5 mM PB, pHS8.0, 1:100, 15 min 69 :1/1sM PB, pH5.0, 1:100, 60 min
29 : 0.5 mM PB, pHS8.0, 1:100, 60 min 70 :/1sM PB, pH6.0, 1:20, 15 min
30 : /150 M PB, pH5.0, 1:20, 15 min 71 : 1/1sM PB, pH6.0, 1:20, 60 min
31 : /150 M PB, pH5.0, 1:20, 60min 72 :1/15sM PB, pH6.0, 1:100, 15 min
32 : /150 M PB, pH5.0, 1:100, 15 min 73 : 1/1sM PB, pH6.0, 1:100, 60 min
33 : /150 M PB, pH5.0, 1:100, 60 min 74 :1/1sM PB, pH7.0, 1:20, 15min
34 : /150 M PB, pH6.0, 1:20, 15min 75 : 1/1sM PB, pH7.0, 1:20, 60min
35 : /150 M PB, pH6.0, 1:20, 60min 76 :1/1sM PB, pH7.0, 1:100, 15 min
36 : /150 M PB, pH6.0, 1:100, 15 min 77 : 1/1sM PB, pH7.0, 1:100, 60 min
37 : /150 M PB, pH6.0, 1:100, 60 min 78 : 1/1sM PB, pH8.0, 1:20, 15 min
38 : /150 M PB, pH7.0, 1:20, 15 min 79 : /1sM PB, pH8.0, 1:20, 60 min
39 : /150 M PB, pH7.0, 1:20, 60 min 80 : 1/1sM PB, pH8.0, 1:100, 15min
40 : /150 M PB, pH7.0, 1:100, 15 min 81 : 1/1sM PB, pH8.0, 1:100, 60min
41 : /150 M PB, pH7.0, 1:100, 60 min

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 '/;5 M PB.
PN, preparation number.
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727 QMR 4 FEEORERIER (R, ST ELER,
BFERER, ARERIER) NBRINE. ZhH5055, AR
FERIERIC D W TIRMEAR RIT B D HBUBEE D TR <,
M BIRIINEE TH > 7z, 7ad, GFPER, APEFEERB &
CIHBERONWTNICBNTH IV T > T —, F1)
Ly RO, RYCMBEURY > T Ty BRETIENG
P RISER SN o Tce £z, oo F 7 FIN T 2T —
NLAFTI—H, - F T FNTFL—RIATI7—EH
KUOFT7h=)bASDr7OO7t5F— I X7 7—YI3,
WTNOBERERICBW T BRI SN M > 7=,

5P RER

BFHRERIZ R 13.0 um OB EZIZIETH D, ¥
DORAEMITR <, HARBRHEGENMHEI N, #IZ
RAEL, HIE, UIME, BRENS5E K255 &
FEx IR Z R Uz, MBI 3 O Bk (o Bk
B WERL, v EEKD) MERINZ (Figs. 1A, 1B). o BRI & v
¥k D MRSC % Table 2 12779, o BRI ER 0.5 pm EUF
OB EZIFZIMETH D, MEICDEEBIEL TWiz,
ARRLTNTE & A EDRMALEME N TIIBSR S NIRh o 7278,
pH5.0 @ '/ ;M U > BEFEE 2 F W\ /2 MG Je iz & - T#%
a2z, pEAIEMEELIZIIMETHD (B 1.0
um PAF), MRSV OWNWTFNDYRALRMEITHB N T H IS
BFE RSN o7z, v ERLIZERE 03 um L FOMIB £
I TH > 7z ABEKIT MRSV O W N DYt gt
CBWTHHFEERL, ZRBIRIN, £< OARD
EFRERICER I N TV 2 IFHEREME O R ETR/ME (Y /MK )
bR I Nz, A/NMEOEEITF PRI EITRIZ> T
7, ELBERINZVEOIEIMD TR TH >, A/NME
FNTNORERIFICBNTHHFOERL /-,

Fig. 1. Neutrophils of bowfin Amia calva. A, May-Griinwald
(MG; PN=6); B, MG-Giemsa (MGG; PN=48). PN,

preparation number (See Table 1). Arrowheads show
Y-body. Bars=5 um.

Table 2. Summary of multiple Romanowsky-type
staining characteristics of o and y granules in the
neutrophil of bowfin Amia calva

PN Number
a Y
1-5 - ++
6 + ++
7-81 - ++

PN, preparation number (See Table 1); ++, many; +, some; -, not observed.

GFARERIZIE I E 721390 I @ periodic acid Schiff (PAS)
SGBHPERRL (B2 0.5 um BUT) MEEEIR I N7z (Fig.
2A; Table 3), F7z, MlMEEH ELEMEZRLEZ, IN
5 OBEEMIL o- 7 2 T —FUBIC &L > TREITHEL
2o BV P2 TI— (TB) Ik o TENHFERIN
2L EBIT, MIBEZIZINME TRECOBIERER (RE
03 um LLF) ML (Fig 2B). £/-, BB
KL &13RNT, fEx O E R I RSSO B D EGR
oz, 7IVAVHET+ AT 75— (AIP) 1%, ME
FFINME (B 10mm L) OBERER & L T2
BTNz (Fig. 20) . £z, BEREAL O HULBIZRE TS >
e BT+ X775 —F (AP) BEUB- I 7024 —
¥ (B-Glw) FMEEZIZINMNE (B 03 um BLF) OB
PEEERL & U T2 EGED 57z (Figs. 2D, 2E). PO 1M TE
F2I3INME (B 1LOum BLT) OB & U T2
BRI N, BEERO P LEIERETH > 2 (Fig
2F; Table 3) .

Fig. 2. Cytochemistry of neutrophils from bowfin Amia
calva. A, periodic acid Schiff reaction; B, toluidine
blue in distilled water; C, alkaline phosphatase; D,
acid phosphatase; E, B-glucuronidase; F, peroxidase.
Arrowheads in B show Y-body. Central core of
granule was negative in C and F (arrows). Bars=5 um.

TG EER

FEH R IZ R 8.0 um DT £ 213N TH D,
BIMREL, Rezpig (HE2S 205 2mRlik. #
DOREHEMITIR <, MARRMERAEN BRI N . Mg
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B M EZIEIIMEE (BE0Sum LT OFEAE
B3 3ENEEBRIN- (Fig 3). AR MRSV
DNTNORELMEITBNTHED 5N,

Fig. 3. Basophil of bowfin Amia calva. May-Griinwald *
Giemsa (preparation number, 60; See Table 1).
Cytoplasmic granules show violet. Bar=5 um.

M EZIZIME (B 0.5 um LUF) @ PAS 555
RIS Bl I N7z (Fig. 4A; Table 3). PAS [ 1 BRI
0- 7 25—V KBATLIEIC L > THELEN D72, TB
RAIC K> TENHERINDS & EDITHBEZIIINME
(B2 0.5 um UF) OFGIEER S 2 BRI N~ (Fig
4B), AcP BEX U B-GlulZME £/IEIRME (KA 0.3 um
DIF) otk & U T2 E#ER SNk (Figs. 4C, 4D),
AP BXU PO IFMRIL I NIz > 7z (Table 3),

5 Tom
A —B — 48

Fig. 4. Cytochemistry of basophils from bowfin Amia calva.
A, periodic acid Schiff reaction; B, toluidine blue in
distilled water; C, acid phosphatase; D, B-glucuronidase.
Bars=5 um.

Table 3. Summary of reactions of bowfin Amia calva granulocytes except for pity granulocyte to

cytochemical tests

Positive site (shape, number and positive site)?

1

Test Neutrophil Basophil Eosinophil

PAS G(roro,m, 0.5); H G Or(ov’vg’k()))‘s’ B G(roro,s, 0.3, eq mE)

PAS-aA - G(ror (()V;;I;’l(()))'s’ «aB G (roro,s, 0.3, eqmE)

AB (pH1.0) — - -

AB (pH2.5) - — —

TB G (roro,m, 0.3, eqyl (light G (roro, m, 0.5, eq B (light G (roro,s, 0.3, eqmE (light
blue); am, af, eq Yb); N blue, weak)); N blue)); N

SBB — — —

Sudan IIT - - -

Oil red O — — —

AlP G (ror o, m, 1.0, eq f2b*) - -

AcP G (roro, m, 0.3, eqyl) G (roro, m, 0.3) G (roro,af, 0.3)

B-Glu G (roro,m,0.3,eqyl) G (roro, m,0.3) G (roro,af, 0.3)

o-NAE — — —

a-NBE — — —

NASDCAE - - -

Peroxidase G (r or o, m, 1.0, eq f2b*) — G (roro,m, 1.0, eq ME (weak); r

or o, s, 0.3, eq mE (strong))

'PAS, periodic acid Schiff reaction; PAS-aA, PAS after digestion with a-amylase; AB, alcian blue; TB, toluidine blue in distilled water; SBB, sudan
black B; AIP, alkaline phosphatase; AcP, acid phosphatase; -Glu, B-glucuronidase; a-NAE, o-naphtyl acetate esterase; a-NBE, a-naphtyl butyrate

esterase; NASDCAE, naphthol AS-D chloroacetate esterase.

2G, granular; H, hyaloplasm; N, nucleus; —, not detected; r, round; o, oval; am, amorphous; m, many; s, some; af, a few; y1, y granule type 1; p2b, B
granule type 2b; B, basophil granule (violet); ME; major eosinophil granule (eosinophilic); mE, minor eosinophil granule (basophilic); Yb, Yasumoto

body; eq, equivalent to; Arabic numerals indicate the diameter (0<; um).

*Central core was negative.

4 BTk

HIRERIZREHK 10.0 um OHBEZIZINHETH O, #
VEARAE O H I AT 72 RAE L, MR SRR E R
U7z, BOREBEMIITTS, HMARBHRAENEHEIN
7oo MRREICIE 2 ORI SN (Fig. 5). FH
78R (32 J0KI, major eosinophil granule, MEG) 13 R% (&
FLOum BLF) OMBELIZIFME TH O MlEIZ 2K

BRI N, AERIE MRSV OWTNOFRERMAITHBN
THHwtEmz 2 L. @K (minor eosinophil granule,
mEG) 13/ (B 03 um BAT) OMEEZIIINAET
& D ME I DD 51, MRSV O W N O Fa 5T
IZBNWTHHRFEBLERL .
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Fig. 5. Eosinophil of bowfin Amia calva. May-Griinwald *
Giemsa (preparation number, 60; See Table 1). Two
types of granules, coarse eosinophilic granules (major)
and fine basophilic granules (minor), are observed.
Bar=5 um.

PAS SR IZ K> TEE 0.3 um AT O HE L1398 H B
DG DI BIZR I /= (Fig. 6A; Table 3) . T DRI
NFo- 7 2T —BIC KAWL > THELIED S Tz,
TB P& > TENHRI N, M £13I0MHE (£ 0.3
um LUF) OGRS SN (Fig. 6B). AcP B
KO B-Glu lF M £ 72139 (B 03 um EAT) D
PERERL & L TS TORBZR I N7 (Figs. 6C, 6D), PO
SRR R & PO SRR BRI MR S N7z (Fig. 6BE). 55
B tE BRI R (B 1.0 um DIF) OHBEZIZINHIE
TH UM ICZEEIR I N, mBTEERIT/ N (B
0.3 um PLF) DM EIEINMTE T O fllE 12 DD
S5z, AIP ISR I N oiz, BEERGEDS B, AcP,
B-Glu B L UKL AT T — PR EFEAR DI IEERIC BN T
BREIZHWEARY M2 Ik THEEaEET S M
B ELIFINME (B 1.0um L) OERINLEBIRS
N7z (Figs. 6C, 6D), L7 L, PO YA DA EEERICI
A MF U CIEEERITRD SN ia o7z (Fig. 6E).

Fig. 6. Cytochemistry of eosinophils from bowfin Amia calva.
A, periodic acid Schiff reaction; B, toluidine blue in
distilled water; C, acid phosphatase; D, B-glucuronidase.
Bars=5 um.

BEERIK

AR BT 2 AR D MBI THRTH > 72, Hl
FRE Mg £ 72139 TH D, B0 ER L T,
BOERAEL, WEEMER <, HRIR A aE N EIR S
Nz, MIAEIZIX 1 FEEOLZER T 254 (pithy granule)
N E Nz (Fig. 7)o AERIZEE 2 um LT QIR
THO, REORKE (B 1.0um T, EEK 0.3 um)
[ LTV BDOEBICH Iz 5FF IR G I N> T,

Fig. 7. Pithy granulocyte of bowfin Amia calva. The granules
composed with eosinophilic rod-shaped core and
chromophobic substance surrounding the core. May-
Griinwald (preparation number, 1; See Table 1). Bar=5
pm.

z E

72T OEFHRERITIE o BRL B RIS KUy BRI ATEIEE
INTz. o BRIV pHS.0 @ Y M U 2 BERE ik 2 Wiz
MG RAERICOABRIN, ZORAHII MGG — &
RKiLINBI &5, M OHEIEICKD, o3 R &
FEIND. F7z, yEMIVWTNORAEEITBNTD
BERINDZEMNDS, MGG+ D vyl R LRIE SN S,
ZHET B ERIIFIRF LR E POEEOERICEL S T3
FEEICRAIEINTERZY, T4abs, FRPLEIERS
N9, POIEMEARI X 70 PO JEkL, R UL SR
ENY, POIEMEAERIMARICHL SN D p1 kL, AR
LAY Giemsa Jefa iz Ko THREMICEHZR I N, POEME
AR ICIE R I NG, AR LR O JE B O K
(substance) IZHr N % B2 fEkIIZ/EI NS ¥ LvL,
7 X7 O BEALICIIARR P ORI BRI NEWb 00,
KD HLER T PO BT H U, BT PO VG
Nize 25 ORBUTRTFE D /7 B EITIZ S TIE L 5780,
WRIOF DN PORIETH 2 2 &1E, Z ZITENFE
THIEERBLTNS, Tbs, 73I70 B ERIZIE
PO RRIEDENEET B4, £ OK1E MG J4 44> Giemsa
RaTIRAINBENEEZZOND, LEn->T, INnE
TO B2 k& B2a ThIIZ, 7 27 D B PRI Z B2b BRIIC
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DT HIERRIET S, £/, LOBIREY S T AN e (central core) EIERZ EET B, DL EDH 273 B
)V Sebastes oblongus TWEAIRTH >0, 7I 7Tk TERL D 7 $AFLNE 2 Table 4 1R L 7z,

PO REME S MEEEA NI EMDG, G, HIFHIC

Table 4. Staining characteristics of chromophobic granules (B granules)

Type of B granules
Staining B0 Bl B2a B2b
Substance CC Substance CC Substance CcC Substance CcC
May-Griinwald — U — U - — — U
Giemsa — U - U — +(P) — U
PO — U(—) + U (+) + — + —

PO, peroxidase; CC, central core; -+, positive; —, negative; U, unidentified; P, purple.

FRERI L AR AR R 5 T X7 DU ERD & FER % K Byl JERLITERIT 2 2 &5, vl BRI MBS

DEDITHERFE L7z (Table 3), PAS IBHEERIL o- 7 2 T — 5L E26N5,

YICkOWELEZZENS, ZVI-F 2 aERIETD 7 27 OEFRERICI o3 kL, p2b EEHRIB K Oyl kY
HWEMTHD, WITNOERICHHY LEnwEEbn b, RBOLNHIENS, AAHEIEEAHEDOIFICOUET S
—7, TBEGIERERID S5, WGV BRI RE A Ry ZENHRETH D, UL, [RDERALRZF I % A
BOBIREREZ) PRI y1 JERLICHEET 5 2 & s, FINETEDENTNRWNWI ENSHZITI-E HEZFRT
yILBERIXTB G THZ EEA OGNS, £, FEFBD %, Flz, PO PR (B2b kD) KN, BT
TB B PERERIIT Y AIMRICHS 95 &b s, AP G EENRD SNV ENE T I T LR BT N
K & PO MGVERRRIE, BERIE & TEREERRAE, FriC kLD (Table 5), ZDUFHERIE a3p2byl EEXFLIND -Ea BT
FDENRETH S Z NG, EHITR2b PRITHHL, HHEEAD

AcP B ERIRLH K O B-Glu B ERRLIS R A8 AR5 8 & kL

Table 5. Grouping of Chondrostei and Neopterygii based on the granule composition
and PO positive site of neutrophil

Group Subgroup Granule PO Species and references
Asian arowana Scleropages formosus'?, Nile tilapia
I-Aa a3, 1, vl Bl Oreochromis  niloticus®>*¥,  jack-mackerel  Trachurus
japonicus®)
Japanese eel Anguilla japonica', common carp Cyprinus
LBa 3. Bl 72 b1 carpio*¥, strip.ed grunt‘ Parapri‘stipoma .trilineatum“’z‘”,
I Japanese amberjack Seriola  quinqueradiata'”,  greater
amberjack S. dumerili®, yellowtail amberjack S. lalandi*>
1-Ca a2, B1, y1 B1 devil stinger Inimicus japonicus®®
1-Dz al, B0, y1 ND Siberian sturgeon Acipenser baerii*")
I-Ea a3, B2b, y1 B2b* bowfin Amia calva**
1-Zz al, 02, B0, y1 ND threadfin shad Konosirus punctatus®”
LAa 3. pl b1 tiger puffer Takifugu rubripes'gl fgras§ [;171ffer T niphobles®”,
I threadsail filefish Stephanolepis cirrhifer®”
11-Ab a3, Bl B1,N finepatterned puffer Tukifugu poecilonotus®”
I1-Ba al, Bl Bl red sea-bream Pagrus major'®
northern pike Esox lucius'V, bluegill Lepomis macrochirus®,
Japanese seabass Lateolabrax japonicus'?, seabass L. latus'?,
I1I-a B1 Bl rudderfish Girella punctata®?, Japanese flounder Paralichthys
I olivaceus”, marbled sole Pleuronectes yokohamae®), barfin
flounder Verasper moseri
ayu Plecoglossus altivelis®), gray mullet Mugil cephalus®,
I1I-b B1 B1,N  redlip mullet Liza haematocheila®", sevenband grouper
Epinephelus septemfasciatus'®
IV-Aa B1,y1 B1 Japanese lates Lates japonicus®®
v IV-Ba B1,y3b B1 marbled rockfish Sebastiscus marmoratus®®
IV-Cb B2a, y3a B2a*, N oblong rockfish Sebastes oblongus®®

al, eosinophilic granule (o granule) type 1; a2, o granule type 2; a3, o granule type 3; B0, chromophobic granule (B granule) type 0;
B1, B granule type 1; B2, B granule type 2; y1, basophilic granule (y granule) type 1; y2, y granule type 2; y3a, y granule type 3a; y3b,
v granule type 3b; PO, peroxidase; N, nucleus; ND, not detected.

*Central core was negative.

**Present report.
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IR HFRAORER BRI Nz, Mllnlbr i
DFERING, RERILPAS BLUOTBHETH D EEZS
N% (Table3)o —75, AcP BEEBIKL & B-Glu B3 1K IX
RESDFHEIRO G R ORI 555, IFEEERICIE 2 f
FEORERL (kL @IMRD 2SS/, £, AcP,
B-Glu 35 K U PO BEIERERIATRD SN T=h3, AcP Btk Fk:
& B-Glu B PERRLIZ BRI AR D THTe <, TN HBEHRIG
PEDJRIEEALIZ DWW TIZWIE T E 72\, PO BBk E
BB AR BR © NI ESRE DB WA S, KRB D S505 1L
RS BRI, N OTREIERRRISRIFRRLICAH S 95 &
bbb, £z, FAIEKIIPAS BIUTBIHETH D EE X
517z (Table 3),

Robeson™  Wright a2 i L 727 X 7 O Ml B HEEA
H Iz 4 FE K O JERLER (special granulocyte, eosinophil with
spheroidal granules, eosinophil with bacillary granules,
basophil) 2R L TH O, TN SIIABIZEIC BT 2 4FHER,
FFmeER, A SBRIERS KO ERRICHYE T2 &5 X 60N
%, LML, special granulocyte O FERI DY AL DWW TR
SkLUTWisw, F/=, basophil i$7 X —) k2 & &
IRARTWSD, EHICDONWTORIRAES, KRiFEE DL
2 13 K # T & %. Robeson™ I3 eosinophil with bacillary
granules DRI 2R & L TW D0, ABFFEDRE RN S,
TR DLDHRIRTH D ZENHLE N ETRS T2,
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