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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 (G, <0.5 um; BG, <1.0 ym; 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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EESITINETIZ, £4H4 T Romanowsky B FL (A 31
#% (Multiple Romanowsky-type Stain Valuation, MRSV) % &
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BEADMARENOBALLY I THAZKERER
DEFRRITIRAL, 6 » AULBIBEEL ZDOBITEE
L& kil 23.0 £ 1.0°C). FFHIMHE, 7757

EREM, ZAER, =EZA

MHBXOHE

NTE (MEEZ) ROTUORDIZ VX MI—2N
(Fa—U2) BLXUUOMDFDEY I VHAKLIE (F3—
J2) 2HEMRELE. BLEOFEIIN280g THo X,
MEBHEARDMER, MRSV (Table 1) BLUEHEMAT
SRR - BB Y Lso .,

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

PN Condition'? PN Condition'2
1 MG :DW 42 G : 1150 M PB, pH8.0, 1:20, 15 min
2 : S mM PB, pH5.0 43 : 1150 M PB, pH8.0, 1:20, 60 min
3 : 5 mM PB, pH6.0 44 : 1150 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 :1/1s M PB, pH5.0 47 : DW, 1:20, 60 min
7 1115 M PB, pH6.0 48 :DW, 1:100 , 15 min
8 :1/1s M PB, pH7.0 49 :DW, 1:100, 60 min
9 : 1/1s M PB, pHS.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 : 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 1 0.5 mM PB, pH6.0, 1:20, 60min 60 : 5 mM 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 : 0.5 mM PB, pH6.0, 1:100, 60 min 62 : S 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 : 0.5 mM PB, pH7.0, 1:100, 60 min 66 :/1sM PB, pHS.0, 1:20, 15min
26 : 0.5 mM PB, pH8.0, 1:20, 15min 67 : Y/1sM PB, pH5.0, 1:20, 60min
27 : 0.5 mM PB, pH8.0, 1:20, 60min 68 : Y1sM PB, pH5.0, 1:100, 15 min
28 : 0.5 mM PB, pH8.0, 1:100, 15 min 69 :/1sM PB, pHS5.0, 1:100, 60 min
29 : 0.5 mM PB, pH8.0, 1:100, 60 min 70 : Y1sM 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 : 1/1sM PB, pH6.0, 1:100, 15 min
32 : 1/150 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 : Y150 M PB, pH6.0, 1:20, 15min 75 : ;s M PB, pH7.0, 1:20, 60min
35 : /150 M PB, pH6.0, 1:20, 60min 76 : 1M PB, pH7.0, 1:100, 15 min
36 : 1/150 M PB, pH6.0, 1:100, 15 min 77 :11sM 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 : Y150 M PB, pH7.0, 1:20, 15 min 79 : 1/1sM PB, pH8.0, 1:20, 60 min
39 : 1/150 M PB, pH7.0, 1:20, 60 min 80 : /1sM PB, pH8.0, 1:100, 15min
40 : /150 M PB, pH7.0, 1:100, 15 min 81 : Y1sM 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.

CARFTED—ERIT, FER 26 EEHARBEFEEKERES QVU4EIA2H) IKBWTHELA G0 IBEEM, ZRER,
EBER Y27 OFREROBREENEYR o/ SABIUHEESE , 2600 ;311 iTHEEMN , ZAESR, 8B=01: 73
7 DIFEEER TR OBEZNEY (TS5 LBXUHREESE 27,
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727 OIMEEHITIE 4 FEEEOERIER G R ER, iFHEHELER,
IFEER, ARERER) PBRINZ. Zhe05 5, AR
BRIBRIC D W CIIREAR R B 2 MBUEE D T <,
P BIIREETH o 72, 2B, MFPER, AFHEEERB &
CIFBEROWTNIZBNWTH TN T7 > T )—, FA1)
Ly RO, RF>MBEIUXY > T Ty BROETIEE
P RISEZR S NS h > Tz, £z, oo F 7 TFINT 2T —
FEATI=E, &I FNITFl=bITRAT KB
LUF T b=V ASDZOOTET—FIXTI—FIF,
WIThOBERERICBWTHREBES NN 2.

SFRRER

FFHRERIZER 13.0 um OB EZIZIIFETH D,
DRAAEMTTR <, AR RAAEIBE I N, &I
WEL, M, MR, EEE»S5%E (K255 &
B lsBiEa R U, MBI 3 OBk (o 1R
B ki, v KD 2RI NI (Figs. 1A, 1B). o fHkI & y
WKL D MRSC % Table 2 12”97, o BRI ER 0.5 um BAF
OHBERIZINAETH D, MEIZDEHTEL T,
AERITIEE A EDORALEML T TIZBE S NN o 7208,
pH5.0 @ '/, M U > EEFEETIR & F W\ /2 MG i ko> Tk
a2 L7z, PRI ELIZIMETH D (EE 1.0
um LLF), MRSV OWTNDRAFZMITHB N TH I
R E RSN, v BRNIERZ 03 um LFTOMEE
I TH > 7ze APRIIE MRSV O WT O Y ta gt
BN THbmERERL, SRBEI N, Z2<OHMD
HFHRERICBIR SN TV DI DR ETR/IME (Y /MK ™)
HERINZ. A/MEOEEIIFHERE ST Iz> T
7, BLEZINBVHOEMD TORTH >/, d/ME
FENWTNORERFICTBNTHFOEEREL .

' v

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 &
1-5 - ++
6 + e
7-81 — S

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

IR ERIZIZ I E 721390 I @ periodic acid Schiff (PAS)
SESBERERL (B2 0.5 um LUF) MBS (Fig
2A; Table 3), F7z, MMEEEBIHIGEZEZRLE. N
S OBEIRAIE - 7 2 T — VPRI L o> TERITHEL
2o BIVA P2 TI— (TB) B> TEAERIN
2 EEDIT, MBELIIIPFE THEAOGIERER (B&
03 um BAR) Mgz ang (Fig. 2B), X7z, HME
RL W3RN, Fx OBIEZ RS BRIEEALA I A %R
oz, TIVAUKET+ R T7 7y —1 (AIP) &, ME
FFINME (B 1.0um BLT) OREMEER & L TEEK
g Nz (Fig. 20) . £7z, BRI O ROEIZRETH -
7o BET AR T7 7 —HAP)BIUB- 7Oy —
£ (B-Glw) WEFABELIZIIME (B 03 um L) O
PEfEKL & U T80 517z (Figs. 2D, 2E), PO XM B
FFINME (B 1.0um BLF) OMEER & L TEE
ez, BEEREO R LBIERIETH > (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 f
granule was negative in C and F (arrows). Bars=5 um.

YFEEER

P BRI R 8.0 um DB £ 72 139RHIETH 0,
BIdREL, Hxsipie (FERS 2038 2Rl &
DOREHMWIIT <, HARERrEESBE SN, Mg
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BIIEMHIE LG (BB 0S5um LT OFKMAE
BTN EBREI N (Fig 3). AEKIIZ MRSV
DODNTNDORERMEITBNTHED SN,

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

MIEE I E (B 0.5 um LAT) @ PAS 555148
RIS 2R I N/- (Fig. 4A; Table 3). PAS Btk KT I
-7 2T —VFIKBAMMEICL > THELRBM >, TB
REIZL > TENFRIND EEDICHBERLIZIIME
(B 0.5 um LLF) Ok ER2ZEBREINL (Fig.
4B), AcP BL U B-Glu IdMB £ /I3 MTE (£ 0.3 um
PUF) OBtk & U TR I N (Figs. 4C, 4D),
AIP BEU PO IEMh=N/zmn o7z (Table ).

Ll IR el

e 2

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
L Neutrophil Basophil Eosinophil
PAS G (roro,m,0.5); H Gy "r(o\;lg’k()))'s’ B G (roro,s, 0.3, eq mE)
PAS-aA - G““&$$im8 G (rot o, 5, 0:3, &g miE)
AB (pH1.0) - - -
AB (pH2.5) - - -
B G (roro, m, 0.3, eqyl (light G (roro, m, 0.5, eq B (light G (roro,s, 0.3, eq mE (light
blue); am, af, eq Yb); N blue, weak)); N blue)); N
SBB - = =
Sudan 11T = = =
Oil red O == = ==
AlP G (roro, m, 1.0, eq p2b*) - =3
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 (ror o, af, 0.3)
a-NAE — — —
o-NBE - L= =
NASDCAE = — =
Peroxidase G (roro, m, 1.0, eq f2b*) = G rer &, 10, oy ME feaky &

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; B-Glu, B-glucuronidase; a-NAE, o-naphtyl acetate esterase; a-NBE, a-naphtyl butyrate

esterase; NASDCAE, naphthol AS-D chloroacetate esterase.

*G, 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, p
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.

I EEER

IFERERIT R R 10.0 um OB EZZIIMETH D,
VMR o H ISR AL E 2 mAE L, D SFEMIE 2R
U7z BORBEEMITT<, HARBHBAEENEEZIN
72 MMEEICIE 2 FEOBERIABRZ I Nz (Fig. 5). £E
7R YRR (3ERI, major eosinophil granule, MEG) 13K (&
21O um L) DM EGIFMIE T O M I 245

BRI/, ABRIE MRSV OWThoREAaLMEIIBL
THgEazE 2Lk, BIBEEKL (minor eosinophil granule,
mEG) {3/hE (EE 03 um BUF) OMFEZIFIIMET
& 0 MBEICDKFED 5N, MRSV OWTFN O R4t
B THsmHFAZE L,
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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 FGRIZ & > TER 03 um LA SO MK £ /21390
DM DR I N/ (Fig. 6A; Table 3). Z DFTEX
S a- 7 2 5 —BIT K BRTAEICE > THE LN > T,
TB JfaiZ &> TEMHR SN, MIE £ (B 0.3
um LAT) ORFPEERIS D E g S 7z (Fig. 6B). AcP B
KU B-Glu M E/ZITIFMIE (ZE 03 um BLT) OB
PEYERL & L THied TRl S N7z (Figs. 6C, 6D). PO
9505 1k kL & PO iREGME RIS IR S 7z (Fig. 6E). 55
Bk ERIIE AR (BB 1.0um BLR) OME LTI E
THh O MEIC S BRI Nz, WIGHEERT N (B
03 um L) OMIBEEIZINHIETSH D Ml gz D EEED
5N/, AP IR S Nan o7z, BERPEAEDS S, AcP,
B-Glu BL UKL AT 7 — VPR ERARDIFEEERIZHBNT,
BREIHWEZAT MF ) o THEEREET 5
TBEZZIIE (BE1.0um LR ORI LEEEE
7= (Figs. 6C, 6D), L L, PO PEAARIADUFEEERITY
AT MU G EERIZED S oz (Fig 6E).

Fig. 6. Cytochemistry of eosinophils from bowfin 4mia calva.
A, periodic acid Schiff reaction; B, toluidine blue in
distilled water; C, acid phosphatase; D, f-glucuronidase.
Bars=5 pm.

FiFEREK

FEAHIT BT 2 ABRER O B3O THRTH o 7z,
fARIZME E/ZI3IMETH O, IO ER L TWhi,
BIERIEL, REEMIT<, HRRBHEREENBE S
N7z. AIEEICIE | FEORZ AT Sk (pithy granule)
Mg E Nz (Fig. 7). ABRIZER 2 um LLT O
THY, REAOEIRE (BE1.0m LT, HEEK 0.3 um)
EHL T\ OB BICH 5 FEHITREI NN ST,

%M g

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
um.

z ¥

72T ORI o BRL PRI KOy BRI RIS
SN 7. o JHRE pH5.0 @ /M U CEERE TR 2 W 2
MG e EREARIZ DB BRI N, FOPREMEIEMGHG — &
REINDHZEMS, HIR™ OHMEIEICELD, o3 FHhiE
FESND, £/, vy BRIZVWITNOREEEITBNTS
HEmEND T EMD, MGHG+ @yl R ™ ERIESN S,
T ET B ERIIFIRF LR E POTEHEOFICE > T3
FEICRBESNTERL ™, Thabb, BRPLESEZS
N, POIEMEARII S MRy BO JkL, FRIR OGS AN %
ENT, PO IEMEEEKI RIS N D BI kL, FRIRA
L7 Giemsa Jeff1C K o THREIEMAICEHZ S 11, POIEMHE
AURIRALEICIIR SN T, ARIR AL o JE B 0 =B
(substance) IZH I &N 5 p2 TR /SN E Y, Lal,
727 OB ERICITR P LRIREREI N Wb 0D,
RLOHOFE PO RETH D, FEIC POTEMEA KR &
Nico TN S QRIS HERE OIS T E 5720,
BRI OHFOES N PORIETH S Z &1F, T ZITEMTHFEE
THIEERBLTWS, TRDE, 770 B HEALIT!
PO &t DEMEMET B, ZFO5H1E MG 4% Giemsa
REaTIIRAINBENEEZEZONDS, LENS>T, INE
T P2 PRI Z B2a PEKLIC, 7 27 O B YEKLZ P2b JEKLIC
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SETHIEEREBTD, £, BOBRES T/ aAN
)V Sebastes oblongus TIEARIRTH > 72n™, 77 TR
PO RGN OB EZEZLNT EME, 5%, TIREI

EgEEM, RAEK =&z

Flyts (central core) EMERI EET S, LLEOH 272 B

WERT D Ay ¥AFEVE S Table 4 IR L 7%,

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

Type of B granules

Staining Bo Bl B2a B2b

Substance CC Substance cC Substance CC Substance CC
May-Griinwald - u - 9} - - — U
Giemsa - u - U — +(P) — U
PO — U{(—) + U(+) + — + —
PO, peroxidase; CC, central core; +, positive; —, negative; U, unidentified; P, purple.

B ERAEEN S T I 7 OIF IR0 & Bk % K
DEDITHEE L /= (Table 3). PAS BRI 0- 72 57—
FickDHEELEZENS, JUI—F22ERHETD
BEHTHD, WThOERICHEHELYLARNEEDN S,
—7, TBBHEERIO DB, MMk 3 A
B OBAR & K EX) SEBRIERAS v BANERT A2 &5,
YI BRI TBEHTHDEEZOND, T, AEFD
TB BRI Y /MERICHYS T 2 EBbh 5. AP GIEH
$i& PO BEIEEIRI, Ak SRR, BICEER O
OB TH B Z EnD, &HIT B2b BRICHY L,
AcP B BERI 35 & T8 B-Glu B M BRI AR AR & BRI

Table 5. Grouping of Chondrostei and
and PO positive site of neutrophil

¥Asyl EERLICHELT 22 &M 5, v BRICIIHEEELTE
ET2EEZLND,

7 27 OEFRERIZIE o3 BERL B2b BRIB KOyl BRIA
RooNdIEns, FABIEEAEOIFIIEETS
TENHEETH D, UL, REOEMHKERET5HH
HINETEDOLN TR ENSHLITILE HE=RT
%, iz, PODPERL (B2b kD) ISR, i
BESRDOSNBNWIENST I VIR -EaBiZHnEI N

(Table 5), FDFHERIT a3p2byl ERTLEND [-EaT

HBDEEAD.

Neopterygii based on the granule composition

Group  Subgroup Granule PO Species and references
Asian arowana Scleropages formosus'?, Nile tilapia
I-Aa a3, B, yl Bl Oreochromis  niloticus®®,  jack-mackerel  Trachurus
Jjaponicus®
Japanese eel Anguilla japonica'>, common carp Cyprinus
LBa o3, Bl.y2 Bl carpio’?™, strip.ed grunt. Parapritvtipoma .trilineatum“'z‘”,
I Japanese amberjack Seriola quinqueradiata'’,  greater
amberjack S. dumerili®, yellowtail amberjack S. lalandi®®
I-Ca o2, Bl, vl Bl devil stinger Inimicus japonicus®™
1-Dz al, B0, y1 ND Siberian sturgeon Acipenser baerii*V
I-Ea a3, f2b, vl B2b* bowfin Amia calva**
1-Zz al, a2, B0, vl ND threadfin shad Konosirus punctatus®®
L-Aa 3, Bl Bl tiger puffer Takifugu rubripes®, grass puffer T. niphobles®?,
I threadsail filefish Stephanolepis cirrhifer®™”
I1-Ab a3, Bl B1,N finepatterned puffer Takifiigu poecilonotus®”
I1-Ba al, Bl 81 red sea-bream Pagrus major'®
northern pike Esox lucius'V, bluegill Lepomis macrochirus®,
Japanese seabass Lateolabrax japonicus'", seabass L. latus'®,
IIT-a B1 B1 rudderfish Girella punctata®?, Japanese flounder Paralichthys
I olivaceus”, marbled sole Pleuronectes yokohamae®®, barfin
flounder Verasper moseri®>
ayu Plecoglossus altivelis®, gray mullet Mugil cephalus®,
IIT-b B1 BI,N  redlip mullet Liza haematocheila®’, sevenband grouper
Epinephelus septemfasciatus'”
IV-Aa B1,y1 Bl Japanese lates Lates japonicus®™
v IV-Ba B1, y3b Bl marbled rockfish Sebastiscus marmoratus®®
IV-Cb B2a, y3a B2a*,N  oblong rockfish Sebastes oblongus™

«l, eosinophilic granule (a granule) type 1; a2, o granule type 2; o3, a 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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