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Morphological and Cytochemical Characteristics of Neutrophil from
Hagfish, Eptatretus burgeri

Masakazu Kondo™ and Yukinori Takahashi

Abstract | Morphological and cytochemical characteristics of neutrophil in hagfish, Eptatretus burgeri were

examined by light microscopy and the composition of neutrophil granule were inferred in this study. The
neutrophils were round or oval (15-20 #m in diameter) and the nucleus round to two lobule-shaped. Only
one types of granule; basophilic granule (7 G) was observed in the neutrophil. The ¥ G was round or
oval (£0.5#m in diameter) and stained with not only MG using distilled water and 5 mM phosphate buf-
fer, but also Giemsa and MGG. Alpha-naphthyl butyrate esterase was detected in the 7 G. Yasumoto body
(Y-body) was also observed in neutrophil and stained with toluidine blue.
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Fig. 1 . Phagocytosis of Vibrio anguillarum by hagfish,
Eptatretus burgeri neutrophil. May-Griinwald -
Giemsa stain using phosphate buffer ('/isM, pH
7.0). Giemsa solution was diluted in /1M phos-
phate buffer at a rate of 1 : 100. Giemsa stain was
for 60 min. Note phagocytized bacteria and cyto-
plasmic basophilic granules (7 G). Arrowheads
show 7 G. Bar=10 zm.
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Fig. 2 . A hagfish, Eptatretus burgeri neutrophil stained
with May-Griinwald concentrated-solution, which
served as agents for both fixation and staining.
After the staining for 5 min, the sample was
washed with distilled water. Bar=10 g m.

HLARRICEEOTCH -7 (Fig. 5-5)0

Y/AMEE, W ogemdthic s n T b Aol bRz
sz (Fig. 4,5). AMRZE, MK, 2>~
¥, F—FUEiL, BEBIPAE SEE/HETH- 72,
2 5 77 FhFRER OISR R % Table 1 1SR L7z,
KRR LT o722 A, a-FT7F NV TFL— P
A7 F—+ (@NBE) {HHEA ML SN, BRI E 0.5
Ml FoOMEE2I3METH Y, MEICLEBiIgES
N7 (Fig. 6-1) L2L, 7WAVET+ AT 75 —E
(AIP), BRME7 + A7 7 % —+¥ (AcP), B-Z I ru=%—
¥ (B-Gle), a-F7FNVT+LF—bI2AFI5—¥ (a
NAE), 7 h—VAS-DZ OO T +tF— NITAFF—+E
(NASDCAE) B XUV % ¥ ¥ — izl bz
Motze FA4NVLy KO, RFVIIBLORY Y TIv s
B (SBB) 4t Td kBl s e o7z -7 3
T — VM X o TEAITHA T % Periodic acid Schiff/X
e (PAS) Btk (FJE, EAEM0.3 xm) AR I
SEEAE L Tz (Fig. 6-2) . MIEEE b PASTHIR:
PETHo77%, Thda-73I7—BRMEIZL->THEL
2o TNIT YT I— Rt T, B IZBIS S h
Motz BREKIEM LI MVA Y YT — (TB) Ik
B9t ClE, Hlie OREE R T HEOOMEY I BIEE S
h7z (Fig. 6-3),

Fig. 3 . Hagfish, Eptatretus burgeri neutrophil stained with May-Griinwald solution under various conditions. After fixation
and staining for 5 min with May-Grunwald concentrated-solution, the sample was stained again for 10 min in
May-Grunwald diluted with the following solutions : (1) distilled water, (2) phosphate buffer (5mM, pH5.0), (3)
phosphate buffer (5 mM, pH8.0), (4) phosphate buffer (‘/isM, pH5.0), (5) phosphate buffer (/1sM, pH7.0),

(6) phosphate buffer (*/1sM, pH8.0). Bars=10 zzm.
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Fig. 4 . Hagfish, Eptatretus burgeri neutrophil under various staining conditions. Giemsa stain. After fixation for 5 min with

methanol, the sample was stained with Giemsa solution diluted as follows : (1) Giemsa solution was diluted in distil-
led water at a rate of 1 : 20. Giemsa stain was for 15 min. (2) Giemsa solution was diluted in distilled water at a
rate of 1 1 20. Giemsa stain was for 60 min. (3) Giemsa solution was diluted in distilled water at a rate of 1 : 100.
Giemsa stain was for 15 min. (4) Giemsa solution was diluted in 0.5 mM phosphate buffer (pH5.0) at a rate of 1 :

20. Giemsa stain was for 15 min. (5) Giemsa solution was diluted in 0.5 mM phosphate buffer (pH5.0) at a rate of
1 :20. Giemsa stain was for 60 min. (6) Giemsa solution was diluted in 0.5 mM phosphate buffer (pH5.0) at a
rate of 1 : 100. Giemsa stain was for 15 min. (7) Giemsa solution was diluted in 0.5 mM phosphate buffer (pHS8.0)
at a rate of 1 : 20. Giemsa stain was for 15 min. (8) Giemsa solution was diluted in 0.5 mM phosphate buffer (pH
8.0) at a rate of 1 : 20. Giemsa stain was for 60 min. (9) Giemsa solution was diluted in 0.5 mM phosphate buffer
(pHS8.0) at a rate of 1 : 100. Giemsa stain was for 15 min. (10) Giemsa solution was diluted in '/1:0M phosphate
buffer (pH5.0) at a rate of 1 : 20. Giemsa stain was for 15 min. (11) Giemsa solution was diluted in '/1M phos-
phate buffer (pH5.0) at a rate of 1 : 20. Giemsa stain was for 60 min. (12) Giemsa solution was diluted in '/i:0M
phosphate buffer (pH5.0) at a rate of 1 : 100. Giemsa stain was for 15 min. (13) Giemsa solution was diluted in
/1M phosphate buffer (pH7.0) at a rate of 1 : 20. Giemsa stain was for 15 min. (14) Giemsa solution was diluted
in '/150M phosphate buffer (pH7.0) at a rate of 1 : 20. Giemsa stain was for 60 min. (15) Giemsa solution was di-
luted in /1M phosphate buffer (pH7.0) at a rate of 1 : 100. Giemsa stain was for 15 min. Arrowheads show
Y-body. Bars=10 g m.
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Fig. 5. Hagfish, Eptatretus burgeri neutrophil under various staining conditions. May-Griinwald * Giemsa stain. (1) distilled

water. Giemsa solution was diluted in distilled water at a rate of 1 : 20. Giemsa stain was for 15 min. (2) distilled
water. Giemsa solution was diluted in distilled water at a rate of 1 : 20. Giemsa stain was for 60 min. (3) distilled
water. Giemsa solution was diluted in distilled water at a rate of 1 : 100. Giemsa stain was for 15 min. (4) phos-
phate buffer (5 mM, pH5.0). Giemsa solution was diluted in 0.5 mM phosphate buffer at a rate of 1 : 20. Giemsa
stain was for 15 min. (5) phosphate buffer (5 mM, pH5.0). Giemsa solution was diluted in 0.5mM phosphate buf-
fer at a rate of 1 : 20. Giemsa stain was for 60 min. (6) phosphate buffer (5 mM, pH5.0). Giemsa solution was di-
luted in 0.5mM phosphate buffer at a rate of 1 : 100. Giemsa stain was for 15 min. (7) phosphate buffer (5mM, pH
8.0). Giemsa solution was diluted in 0.5mM phosphate buffer at a rate of 1 : 20. Giemsa stain was for
15 min. (8) phosphate buffer (5 mM, pH8.0). Giemsa solution was diluted in 0.5mM phosphate buffer at a rate of
1:20. Giemsa stain was for 60 min. (9) phosphate buffer (5 mM, pH8.0). Giemsa solution was diluted in 0.5mM
phosphate buffer at a rate of 1 : 100. Giemsa stain was for 15 min. (10) phosphate buffer ('/isM, pH5.0). Giemsa
solution was diluted in '/1:0M phosphate buffer at a rate of 1 : 20. Giemsa stain was for 15 min. (11) phosphate buf-
fer (*/1sM, pH5.0). Giemsa solution was diluted in '/i5M phosphate buffer at a rate of 1 : 20. Giemsa stain was for
60 min. (12) phosphate buffer (/s M, pH5.0). Giemsa solution was diluted in '/15M phosphate buffer at a rate of
1:100. Giemsa stain was for 15 min. (13) phosphate buffer ('/isM, pH7.0). Giemsa solution was diluted in '/i50M
phosphate buffer at a rate of 1 : 20. Giemsa stain was for 15 min. (14) phosphate buffer (' /is M, pH7.0). Giemsa
solution was diluted in '/1:0M phosphate buffer at a rate of 1 : 20. Giemsa stain was for 60 min. (15) phosphate buf-
fer ('/=M, pH7.0). Giemsa solution was diluted in '/15M phosphate buffer at a rate of 1 : 100. Giemsa stain was
for 15 min. Arrowheads show Y-body. Bars=10 zm.
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Fig. 6 . Cytochemistry of hagfish, Eptatretus burgeri neutrophil. (1) @ -naphtyl butyrate esterase, (2) periodic acid Schiff
reaction, (3) toluidine blue in distilled water. Arrowheads show Y-body. Bars=10 g m.

Table 1 . Summary of reactions of hagfish, Eptatretus burgeri 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 in distilled water
Sudan black B

Sudanlll

Oil red O

Alkaline phosphatase

Acid phosphatase

B -Glucronidase

« -Naphtyl acetate esterase

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

Granule (round, many, ¢ =0.3pum); Hyaloplasm

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

Granule (round or oval, many, ¢ =0.5um, equivalent to yG)

—, non detection.
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Table 2-1. Summary of Romanowsky-type staining characteristics of 7 granule in hagfish and
actinopterygians neutrophil

Number of y granules observed in each staining preparation’

Stain®* Eb Pe Sf Cc On Pt

MG (both fixation and stain) NO NO NO NO NT NT
MG : DW many NO NO NO NO NT
: 5mM PB, pH5.0 many NO NO NO NO NO
: 5SmM PB, pH6.0 many NO NO NO some NO
: 5mM PB, pH7.0 many NO NO NO many NO
: 5mM PB, pH8.0 many NO many NO NT NT
:'/;s M PB, pH5.0 NO NO NO NO NO NO

: '/1s M PB, pH6.0 NO NO NO NO some NO
:'/;s M PB, pH7.0 NO NO NO NO many NO
:'/;s M PB, pH8.0 NO NO some NO NT NT

: DW, 1:20, 15 min many some many NT many NT
: DW, 1:20, 60 min many some many many many NT
:DW, 1:100, 15 min many NO some NT NT NT

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

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

: 0.5mM PB, pH5.0, 1:20, 60min many some many many NT NT

: 0.5mM PB, pH5.0, 1:100, 15 min many NO some NT NT NT

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

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

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

: 0.5mM PB, pH6.0, 1:100, 15 min many NO some NT NT NT

: 0.5mM PB, pH6.0, 1:100 , 60 min many some many many NT NT
:0.5mM PB, pH7.0, 1:20, 15min many some many NT many NT

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

: 0.5mM PB, pH7.0, 1:100, 15 min many NO many NT NT NT

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

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

: 0.5mM PB, pH8.0, 1:20, 60min many some many NT NT NT
:0.5mM PB, pH8.0, 1:100, 15 min many NO many NT NT NT

: 0.5mM PB, pH8.0, 1:100, 60 min many some many NT NT NT
iso M PB, pH5.0, 1:20, 15 min many some many NT NO NT
/150 M PB, pHS5.0, 1:20, 60min many some many many NT NT
/150 M PB, pHS5.0, 1:100, 15 min many NO many NT NT NT

: /150 M PB, pH5.0, 1:100, 60 min many some many many NT NT
iseM PB, pH6.0, 1:20, 15min many some many NT NO NT
/150 M PB, pH6.0, 1:20, 60min many some many many NT NT
/150 M PB, pH6.0, 1:100, 15 min many NO many NT NT NT

: /150 M PB, pH6.0, 1:100 , 60 min many some many many NT NT
iso M PB, pH7.0, 1:20, 15 min many some many NT many NT
/150 M PB, pH7.0, 1:20, 60 min many some many many NT NT
/150 M PB, pH7.0, 1:100, 15 min many NO many NT NT NT

: /150 M PB, pH7.0, 1:100, 60 min many some many many NT NT
iso M PB, pH8.0, 1:20, 15 min many some many NT NT NT
/150 M PB, pHS.0, 1:20, 60 min many some many NT NT NT
/150 M PB, pHS8.0, 1:100, 15min many NO many NT NT NT
oM PB, pH8.0, 1:100, 60min many some many NT NT NT

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 '/;so M PB.

'Eb, Eptatretus burgeri (hagfish, present report); Pe, Polypterus endlicheri (Kondo and Takahashi (2009)'); 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)®);
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Table 2 -2 . Summary of Romanowsky-type staining characteristics of 7 granule in hagfish and

actinopterygians neutrophil

Number of y granules observed in each staining preparation’’
Stain** Eb Pe Sf Ce On Pt
MGG: DW, 1:20, 15 min many NO some NO many NT
: DW, 1:20, 60 min many NO many many many NT
:DW, 1:100, 15 min many NO some NO some NT
:DW, 1:100 , 60 min many NO some NO some NT
: 5SmM PB, pH5.0, 1:20, 15min many NO some NO NO NO
: SmM PB, pH5.0, 1:20, 60min many NO many many NO NT
: 5SmM PB, pH5.0, 1:100, 15 min many NO some NO NT NT
: 5mM PB, pH5.0, 1:100, 60 min many NO many NO NT NT
: SmM PB, pH6.0, 1:20, 15min many NO some NO many NO
: SmM PB, pH6.0, 1:20, 60min many NO many many many NT
: 5SmM PB, pH6.0, 1:100, 15 min many NO some NO NT NT
: 5SmM PB, pH6.0, 1:100 , 60 min many NO many some NT NT
: 5SmM PB, pH7.0, 1:20, 15min many NO many some many many
: 5SmM PB, pH7.0, 1:20, 60min many NO many many many NT
: 5SmM PB, pH7.0, 1:100, 15 min many NO many some NT NT
: 5SmM PB, pH7.0, 1:100, 60 min many NO many some NT NT
: SmM PB, pHS.0, 1:20, 15min many NO many NT NT NT
: 5SmM PB, pH&8.0, 1:20, 60min many NO many NT NT NT
: 5SmM PB, pH8.0, 1:100, 15 min many NO many NT NT NT
: 5SmM PB, pH8.0, 1:100, 60 min many NO many NT NT NT
:'/;sM PB, pH5.0, 1:20, 15min many NO some NO NO NO
:'/1sM PB, pH5.0, 1:20, 60min many NO some many NO NT
- '/,sM PB, pHS5.0, 1:100, 15 min many NO some NO NT NT
:'/,sM PB, pHS5.0, 1:100, 60 min many NO some NO NT NT
:'/;sM PB, pH6.0, 1:20, 15 min many NO many some many NO
:'/1sM PB, pH6.0, 1:20, 60 min many NO many many many NT
:'/;sM PB, pH6.0, 1:100, 15 min many NO many NO NT NT
:'/;sM PB, pH6.0, 1:100, 60 min many NO many some NT NT
:'/;sM PB, pH7.0, 1:20, 15min many many many many many many
:'/;sM PB, pH7.0, 1:20, 60min many many many many many NT
:'/;sM PB, pH7.0, 1:100, 15 min many NO many some NT NT
:'/;sM PB, pH7.0, 1:100, 60 min many NO many many NT NT
:'/;sM PB, pH8.0, 1:20, 15 min many many many NT NT NT
sM PB, pHS.0, 1:20, 60 min) many many many NT NT NT
:1/;sM PB, pHS.0, 1:100, 15min many NO many NT NT NT
:'/;sM PB, pHS.0, 1:100, 60min many NO many NT NT NT

'Eb, Eptatretus burgeri (hagfish, present report); Pe, Polypterus endlicheri (Kondo and Takahashi (2009)'¥); 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 e al. (2004)®);

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 '/;so M PB.
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RELT, 7ITTRTF LMK, MGGHth O F 4 Y

TR % BT 213 8t SN TR OBAHINT 5,
F7o, ) YBEEROREAMR (5 mM) A 121dpHT.0
THRBEBINDLOIH LT, &iE (/M) TidpH6.08
L OPHT.0CTHE I N DY, &5, 7Y 77T F LA
B2, FLAVGLOME NG L 72EARIC S REERIZBIZE S
BY, FANT 4T ETTIE, RERIZERKE TV
MGHEIZIE T S 2w, L L, Uy EREEEE
ZMGHALTIX, WO DOFEME R 5\ T H pH6.0
BIUOT.0CTHE D, MGGHA TIZAR /KB L UpH6.0L
TODMEW TR END Y, Tz, FLFYTILEYR
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KERGIZY G, SHBIEEINLDS, KRED ) & ERE
i ClEpH5.0CTAHD, pHB.0B X U7.0TIEZH D v ik
LS, FiE TIdpHS.08 & 096,012 B\ TR
RO 5N, pHT.OICBWTEHHBIR SR TWE Y, A
P X0 7 FRIIMGHAITIE S E 59, MGGHMTIE, »
FTIOUESE DR % AT HpH7.0TIREREE S NS 75,

pH5.08 X U'pH6.0TIZHE SN, Dl Eogmito
BARS, X ¥y EIFRERD 7 Bk O A R

P. endlicheri, 77 7HT7F, a4, FA4IV714IET
HOWNIAYFEIFIE LR EEDbNS,

257 F FUFRERICIE, IFERUERRR. (@ JERD B X OV
Jetbks (8RR A S NG h oz, e RN E
TIZP. endlicheri B L UHAHBOT V7707 ), 31,
FANTATET, A%F, FITISTHESNTNS
o F 7 INFCTIHFEESHFMEG LS TOREY
AT, IFPERIC BRI ATRED TR Y 2
FTHOMMEIZBWTD BERIZMIEL» SIETH %,

Y/MEE, THFETICEES RS LA S
L, AAUATRD LN T WA 3020 - F e a2
BWTDH, IHEME Aeromonas hydrophilalZ NG & &
5T, AMEERT HIFRERASIE P I BT 5 2 L
PO E L 5 TWEY, 512, P.endlicheri DUfFHER
DY/ MEDBIEEE N TnDY,

DloZ brs, flEfheko y BB L OY /MEok
I, FHEEOIEOMEIZF THL EEZ BN, F
72, QFERLEA 7% < & b BT R & R i o 3l o 5%
OB, F 7z BRI ES SO BB G 5 1B
BThrlEx oMb,

X & v+ FUFHERIC Id @ NBEIG A S 7z, ARER
PR L, EER0.5 xm LT M 72139 TH
D, MBEICSBBBEENZ s, ¥ HEICHYT 2
EEZOND, F7z, WFPERICIZPASE TR b 515
SNz, LA L, PASHTERRIIZERER0.3 xmDHTET
HAHEZENPS, YHEEIBRBIORES KRR L, &
512, PASBMEER G a-7 35— ¥ I2 X - TRt
ENDHT DL, PASKHIEMNIZ ) a—7 v &2 &
TofEERTHY, vHENEERLLEEZOND,

ZNFETIZ, AIPIXP. endlicheri & A Y F 121, AcPlZ
P. endlicheri, / =¥ 28427, AX¥, I AXF,
VF, EIABIONT T IITOY B -Gleld P, end-
licheri & J —3 284 712 @ NAEIIP. endlicheri, 7T
DTTOATF, J=HF Ry, AXF, LFTARE, A
JUF, BIABIURT 700 @ NBEIRP. end-

licheri, 777807 F, J =N 7, XIJFBLO
kS 7 7220 NASDCAEIEP. endlicheri, 737 7T
S, J—=r4 7, AXF, LIAXFBIOLNT
77 ST B 20 o e SBBR TSR I,
P. endlicheri, 7Y 7 T7RTF, J—=F L7 Th—
T, AXF, EITAXF, XATVF, EIAXABLIOINTT
T OMFHERICEIEE SN TR 2500 ZNH09 B, P
endlicheri if FERCTUE, @ -1 JFRIZAIP, AcP, 5 -Glc,
ANAE, @NBEB XU NASDCAED{FAEL, SBBRIET
HDHLEZEZLNTWEY, T/, /=W X ZifpERD
AcPilthIE B kLICY, 7Y 7 717 F DNASDCAEEM:
FYERICHNS T2 EEZONTWSY, LAL, L0
RSB A KBS X OSBBR MERER, &, Romanowsky
BIGetn |2 & o TR S 2 JIR & O BRI CTH 2556
B, —F, XVFFTF-BEIIhETIE, TVTT
ugg, =L, TI—F)N, AJF, AXF,
LIARF, LIABIP NI 77 ICBVTHIESNTE
D, BRE, RESBIOBKISHEEL WS ZERS,
REEFRIE BPHRICRAET 2 L E 2 bR B0z
L, P.endlicheriTFHERIZIZ AV A ¥ ¥ ¥ — BiFHDTRO
S5INTWRWY  Pendlicheri I WHERIC ARFE R HVEDTRO
Shehro728i e LT, P endlicheri TFHERIZIZASHY
AR ATFEL VW EXRBIFEN TV, X5 7
FIZBWTH A F 25— VIHEEARED 5 1Y, 5k
DB ENR NI LS, BB PERO B ERIZ<VE F
U F = CHHEERTH 2 L2 b, b MERERICIE 3 i
Ok (7 A — VIR, FEERRERL, €77 — kD) &
GRWNBIFAE LY, AcPR B-Glck Vo721 VY — AR
F& L BIIPOATT A — WKL AP AY3 U/ NI RE
HHENTWEY, F72, & MFHERTIINASDCAEA
ENTWVBEY, aNABE aNAEIRIT & A EBD SN WY,
P. endlicheri, 77T 0T F, J =W 47, T)—
F), ATF, AAF, LTARXX, ¥4I AXF, b
FABLUO LT 7 7I2BWTYH, IFHRERICTBR YRR AL AT
BIEESNTB Y, BRERANRE,S, Y/MRIHSS 2L
FEZ BTG s o F i 3 4128 W T H Aeromo-
nas hydrophila &G\ & > THIA L 720 ERO Y/IMEIZ,
TBICFGIETH 5 Z LG ST 50, RIFEHE R A
5, XY FFUIHERICBWTHTBIC L » TR S,
Tl DR L R THEEMSHREE S, BB IRERD S,
Y/MRICAHS T2 L B bhd,

REFFEIC & T, &Y F FOUFRERISMIR S 1 AR
Ok (7 kD LY/MEEAL, 7 HHRICIZ @ NBEAS,
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YAMEIZIE MV A D2 T — CThets SN D WEDTFAET 5
CEDHL P E L ST,

IAT T =¥, TATVHEEENKGIRET 5BEROH
WToHh?, VY —ABREO—TSH 2", —KIZ,
ITAF 5 —PRIFGRNTAT S - LRI 2T —
PIZXr &N, aNBEIZANBZIEE & LT s aIE
PRI ATI—-LLENTWEY, LEH>T, X5
FFUFRER D Y BRI ) v v — AR TH Y, AFPERIC
o THESN R 2 WET 2@ ErHsrLE2zLN
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