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Two Types of Granules in Neutrophils from the Inshore
Hagfish Eptatretus burgeri

Masakazu Kondo' and Shinya Yasumoto

Abstract : Two types of stratified (two-layered) granules (type 1, G-1; type 2, G-2) were observed in the
neutrophils of the inshore hagfish Eptatretus burgeri. The G-1 consisted of chromophobic inner layer (L0O) and
basophilic outer layer (L1). On the other hand, the G-2 had basophilic LO and chromophobic L1. The L0 of G-1

showed positive reaction to a -naphtyl butyrate esterase.
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EHLEINETI, MALRAFEOETRRICEHEET
Romanowsky# Z& @ 5E i % (Multiple Romanowsky-type
Stain Valuation, MRSV) #&H L, HFHERER OEE%E
ANTE: (HESY #BW). < ¥ A Pagrus majorD 4T
HRERYEARL IS DWW Tk 440, SFERTERENL (o JHAD &3t
R (R o2EFEEMELAY LaL, HICaEi
ZOFFICEEREEEE O LML E LY, B
T, 54 OEFHREREER I B EAICHE T 5PG1E, =
F T VIR OEREE (o BRIZHY) & 20EH O
PSR © % B BG2D2BBFICHH I N T BY, AR E
WTEHSI1Z, MRSV% X ¥ 7 F XEptatretus burgeri® I
HFERICER L, FRERICIEEOHEEREER (y B

BT S L L% Wiz 8 R % BRI B
L7:eZh, ZOMBUIELLRL, X7 T FOEFHER
IR O R AEEL, L5228 (BEETHIA
EB#%10, LOOREOHBELIEHT) » 54 sREHE
EETHIENELDPEL 07D TI ZIZHRET %0

MRSV TiE L8 EoftsLltn ) b GEELID
Table 1% £ ), Mi— O gets 5 fF[#F A % 5 preparation
number (PN) 51] {28V C, WFHERIZ2HEE O BB BR A
BNk (Fig 1A). ZOFBEMAEIIS mMY ~BEH
# (KH,PONa,HPO,; pH5.0) % 7 Bk i H v 7zMay-
Griinwald-Giemsa#fa Th %, T4 bbb, MKBFKERL
IZMay-Griinwald#@ (Sigma) %15 ml#-& C55 EEHERE,

Table 1. Cytochemical characteristics of neutrophil granules from inshore hagfish Eptatretus burgeri

Type of granules and reaction®

Staining™"* G-1 G-2
Lo L0 L1
MGG C B C
a -NBE + - -

MGG, May-Griinwald-Giemsa; a-NBE, a-naphtyl butyrate esterase.

“ZAll types of granules showed negative reaction to other tests (alkaline phosphatase, acid phosphatase, B-glucuronidase,
o -naphtyl acetate esterase, naphthol AS-D chloroacetate esterase, peroxidase, periodic acid Schiff reaction, alcian blue
(pHLO, pH25), toluidine blue in distilled, Sudan black B, oil red O, Sudan III).

“L0, layer 0; L1, layer 1; C, chromophobic; B, basophilic; +, positive; —, negative (non-detection).
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Fig. 1. Neutrophils from inshore hagfish Eptatretus burgeri. A, May-Griinwald-Giemsa [PN=51
(See Kondo et al. 2019%). Note two types of granules, type 1 (G-1) and type 2 (G-2). The
G-1 (arrows; upper left inset) consist of chromophobic inner layer (L0) and basophilic
outer layer (L1). The G-2 (arrowheads; upper right inset) consist of basophilic L0 and
chromophobic L1. The L1 of G-1 and LO of G-2 show purple in this staining condition.
Generally, LO of G-1 is larger than L0 of G-2; B, a-naphtyl butyrate esterase (positive
reaction was detected in LO of G-1). Counter stain in B, hematoxylin (Mayer). Bars: A

& B, 5 um; insets in A, 1 ym.
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MUCGiemsalflit (Merck) #1:20 (Giemsal5iiE @ 7y HUH)
DEEGTH T - IRA L7z Betail] To0mMgm L7,
257 F FOEHOUFHERIERL O 5 B, HERta L0
EUFIE I OLLY S 2 B MR 2 RN (G1) &L, &
WSO LOE Wit D LA & 7 B kL& 280k (G-2)
95 (Fig. 2)s G-1OLOIZG2DL0L W H KEITH 5 25,
—HDG1EG2TIERLOFH U REETH o720 G1OLIA
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Fig. 2. Structure of two types of neutrophil
granules from inshore hagfish. G-1, type
1; G-2, type 2; L0, layer 0 (inner layer); L1,
layer 1 (outer layer). [, chromophobic;
M. basophilic.

BB TREREET20E3MBEELTHS L LI
AEOMAE, GLIBT B RFEBOLILC2ORFE B O
LOZ & HICHuEISECH B &, F72, GlOLOZ Jufalk
LT L7z y Bk (RMEICBIT 5G20L0ICHY) TH
LEFRLI-EEDbNS,

X % 7 FFOUFHFERICIE a -naphtyl butyrate esteraseiif
AR FIRICBIZ S b2 (Fig. 1B) 7, AREREEOR
TEEAII R FORE S0 HG1OL0ICHY T 5 L& 2
575 (Table 1),
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