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Morphological Characterization of Hemocytes of Parasitic
Copepod Acanthochondria eptatreti (Poecilostomatoida:
Chondracanthidae) and Infection of Acanthochondria eptatreti
on Hagfish Eptatretus burgeri from Hibiki-Nada

Masakazu Kondo', Shinya Yasumoto and Yukinori Takahashi

Abstract : Morphological characteristics of hemocytes in parasitic copepod Acanthochondria eptatreti
(Chondracanthidae, Poecilostomatoida) from hagfish Epratretus burgeri off Shimonoseki (Hibiki-
Nada), Japan, were histologically examined by light microscopy. Only a single type of hemocyte,
basophilic granulocyte, was observed not only in the hemal space, but also on/in the connecting tissue
of A. eptatreti. The morphology of the hemocytes, especially cytoplasmic granules, were similar to
those of other parasitic copepods, Pseudocaligus fugu (Siphonostomatoida) and anchor worm Lernaea
cyprinacea (Cyclopoida), hemocyte-like granular cells of the copepods with free life style (Zigriopus
Japonicus (Harpacticoida) and Cyclops vicinus (Cyclopoida)) in which lack circulating hemocytes.

About 12% of hagfish were infected with 4. eptatreti. This is the first recorded occurrence of 4.

eptatreti infection on hagfish in Japan.

Key words : Acanthochondria eptatreti, Copepoda, Crustacea, hemocyte, morphology

*

)

EHOIETHR B NT, BRED" 2hiRkoBEERC
EONWT, 32070 —FiZndal &2 RELE, T
bbb, MEPEFERT S MRERFZRWEREL EmERE
FA %% 48 hemocyteless crustacean & LU, 1 EEOMEKO & %
S % B % B i BRBY B 5% 48 monohemocytic crustacean,
BEROoOmMREE2ATOIPRELLMREPRE
polyhemocytic crustacean & U 7= ", % ifn Bk % FA RIS 4 1

1 Bk 24 B 5% %8 pseudohemocyteless crustacean & B #E il Bk 2
FA 7% 38 euhemocyteless crustacean IZHl 7> X, BIFICIIE
RiMBRIBER I NN, Hk LSS ICHRORRE S
U TIRMERICHE T B && 2 5N 25 MERER O R A58
HHND, BEMKFREICIMBERNZLNEEZS
N3 HhA7 8 (5 H M Maxillopoda 77 1 7 3 H
Copepoda) M@ END, —F, BFIIMERD MERGRE
MR bERINT, KESERGRELEY R TS
O L 3 Sacculina confragosa (AR E T M Cirripedia 12

TKEER R LY £ BES R} (Department of Applied Aquabiology, National Fisheries University)

IR D 5K 5E (corresponding author): kondom@fish-u.ac.jp

AR B B BRIREO B RIIAE B Y TR0 .



233 ITEEER, LAFE, =B

58 F B Rhizocephala %~ > b 1 T > H Kentrogonida) 23 &79 .
B Jfr BR Y B R 5 V3 B B fn BR & A %% 58 eumonchemocytic
crustacean & % Bi ifl Ek % B 3% #H pseudomonohemocytic
crustacean I T, FMIEFRIANE (W
Branchiopoda) ®3EMIE D IZN ITHBMIREKEE BEHH#E
Malacostraca) THBH I/ NI EE (I /NI EEM
Phyllocarida 7 H Leptostraca) 25J@& L, #%FICIIE®KRF
H (S HEER P M Eumalacostraca) IZJB T %2k
Y7 X Neomysis japonica (7 7 O I.¥ t H Peracarida 7
32 H Mysida) &5 7 L I ¥ Conchodytes nipponensis (75 >
IV kB Eucarida Tl B Decapoda) W& £ 5, £k
RIS, MEREOMMRICE W TR ST I (kA
hemocyte-type), ZHNETS5DDE I~ VE) X
NTHY, KEEDO T v+ a8 (M LY HH Hoplocarida
OfE Stomatopoda) & EEKFENET 5.
PEDTN—T RS 2FRED I ELMEN S, F
BIRD R & MERDOFEFHDOBRIC DOV TROWEH ZRE L
=V, Tiabh, OFRECHEREI 1 BEOMREET
SEHEMBRBEFRE TH 2. OREM N LEEHEF
Lk F A O Ol OASERIC B W T TIEROEER O
n (mEREOERIL) ) SEZD, FOMKREI IR TH-
o @ THOWEEN 5K L ZEBMBITBNT, (i
RoOBEHORED (MIREOBML) ) BEZD, ko
BEEBICERENELC ., INSORMERIET 242012
i, ISREOFBEITOVTHNIBEND S,
AT EITE AR T8 Progymnoplea & HT 1 7 3
F#f Neocopepoda IZ KB &N, FiFISS5F1a¥7H
Platycopioida D H N 5785, —H, BB NS XXH
Calanoida O &89 R - H Gymnoplea &, ¥ 107
A B Cyclopoida, N\JL/NZ F 2 X H Harpacticoida, 37+
/ A b A H Siphonostomatoida, R L F O X k< H
Poecilostomatoida 72 & D 9 B 5 723 % L B Podoplea 12
SFshs, FESRBINETF IS ZBOAFHY
> 2 220 Cyclops vicinus & 71V In3 Lernaea cyprinacea,
NIV F O ZAEBDIFH <Y X 22 3 Tigriopus japonicus
BLUT T % /X b LB D Pseudocaligus fugu 12 DWW T I
WEEERN, AYTYI D asFdFHyr 2P0
AN IR FRREIC, ) AT &P fugn I TER B
REREICEIND ZEEHS ML Y FHFETIE,

RILFDOR b B J LT F Chondracanthidae /BT 2
Acanthochondria eptatreti® D MERFEEIZ D W THET 5,
(7, BAEXY U F Eptatretus burgeri IZ BT 5 A
eptatreti DFEIT DN TIRINETHRENB NI EM S Y,
FERRCDOWTLHDETHRET S ™

HEE L VHE

KB

OB TEEMmOMmE () 12T, 2001445 A LAK
TFIRRERI D TREINAEXYIFF 200 8%, H
#5815 BIKERFROBRNRATHERITHRAL 2. &
B (FER S0 L M, BEARAX—)N—28AY—)I,
B INT) CnHAREZREL X 1,000  FARK
O KERSB0 D KXFTFFENAEL, BRAL THE
L7z kiR 15 £ 1°C). BEKITEEES L CHHIEEIC
FNFENFOKFRS T Riold00, HINF) ZHNT
EREAK L. SEEPIIERESL, —ABZTHEFK
D23 EBEWALE, META4BICXYTTF 1 BER
BL/m& A, WEEEEIZ A. eptatreti DEFENRD 6N/
ENB,TH6RETHICEH B RBROX Y IFXEMHL /=,
X &7 F % ethyl 3-aminobenzoate methanesulfonic acid salt
(MS-222 : 0.01% ; Aldrich) TABLL7=zDB, BEHEHZEIE
R o TUIBAL, WAEH, MRSHEREERICAIE S 2 MHEEE
(%) BIUWEMI S DRNIBEEHEEE. DT,
OREREENC Y DA A E AN, WEEAS X CBEREZ Y
(0112 Y <

‘A%

Acanthochondria eptatreti 2 E XM 5133 & 912 10% K
ey - EEK, 10% BV U - #EK E 7213 Davidson
BOTEELEZOS (K<) CEETIZTHME,
Davidson # Tid 30 Hf), 70% =¥ /—)LIZ@#L TH
HEOBRIZH LU, £/, Davidson M THEEL ZEE %
BENSETLUTERICLEN TSNS 7 r L, B
T 4um OYFEERLUZ, BT 710 0%, BAKELE.
BES D OFEIZ LA T May-Grimwald (MG) #fa%
BL0bNEEME THE L.

AP O, AAKERMESEAE 13EKRS Q014410 A 18 B) (P-04: FHESHM , KA, BHEZN: BAEX Y
7+ FIZ B B Acanthochondria eptatreti DETE GEEESSE,9) ; P-15: HEEEHN , ZAELR, BBEH: AREICBI 2

mMFBEOEL GHEERE, 1)) KBWTHELE.
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Acanthochondria eptatreti D MLARPEPNIZ 1 FEEED (kA1
s Nz, MBI EZI3MAETH D, MinE
MIZIE MG Ik > TH AR ET DIFEEMERERI %
BEgE Nz (Fig. 1A). FRIIMEEZIZIMETH D,
EE 0S5 um T Tholk. HKIZMAEEZZHBEHETHD,
HIAMNICREL TWhz, BNCREERIZIEEA ERD S
Ny, PEO/NRROEHEAEESTHICHR I N,
£z, BNICIIHEEZZET 2 MEEZIXINMAE O /MED
VEFE L. IS5 ORMZEAT DM, FEEL 2
CHLEE (A eptatreti DIEALE LML EHEE L, JHLE &2 0%
MY 2) OXRMEP (Fig. 1B), #GHMANICHERI N
(Figs. 1C & 1D).  Z#15 DM ML E ZEE D i AT
WHENDELEDIT, MITEYBRDOHEREL D EEZ SN
5URTZATF U FERZE T 5l HFEEL = (Fig 1D),
ZAVS MRS & ML N TR R IC D BORAE L, BRI
IS RIS S BRI N2 8, ARHERT I & D D1
EIIRD 6 NBN o7z (Fig 1C; MO AR FITHRHEM
TADSTFAET Do HRMEMIE DRI B D 5 W EE O
BMEDSFRD 5ND) . i, FEEHERZRT A OO+
HIIHTH O, MIE ST ARPER O B 72 5 T Hs & HLk
DOFHERREENC B IHEL T (Fig 1B).

X&UFF4RE (7T H4HAHO1RE, TH6HRKRS
CICTATHIZHRHLZBRDOEE) T 10REIC A
eptatreti DB EDGRD 541, &F 15 IR D A. eptatreti (i)
NESNE, 2056 4EETRAEAITIABAZEL,
TR R N O 2 R DI L& A3k 28 L T
RIN (Fig. 24), BRI ACOBEENRFFEL T

. .n
A

B ~xC

W7z (Fig. 2B) . BHEBTE M 1213 sclerotised bar 23388 5 41 (Fig.
20), EHFREGURICHS 1 fiif (antennule), SEFIE I Al 1C
TR D 2 fil /4 (antenna) 725 I DM BE I N/
(Figs. 2D & 2E), F7z, SAIITIZ 2 (D XA (leg) %
HLTWE (Fig.2D). Z D 14 {EED S 5 13 & TIEE
B 5 —Xf OINFENH AT WA, | EARTIIIREED 1
ATholk. I5EEDD S 1 HETIINHEIES, Mo
14 EICE S N7 EREAOHAEILRD 5T, KITR
waEE L TWeE (Fig.2F), £/, BitbEEI NN
7=. Acanthochondria eptatreti DT EERALVE, MWHEED AEA51Z
L L, RGNS ETY 2 MEICHET 2HEEEETH 0,
FFETERAL TIINABERE NEESLIC I TIRRE LR 29 % &
EBITHAREEREL TV (Fig. 2G).

Acanthochondria eptatreti 75 1 {fEKZF AL TW/ieX & F
Fid ok, 2fEkEEZ3RE 3MEGFLEZIEBTHo .
XE T FFOMHEITEWEIRTH D, HEO R MICIE
BREEANERN, Fo, M3 EHEHIZRAETICLDHEET S,
15 EK D A. eptatreti D55, 12 KIS —MEE O R AR
BRSO B fRFT 5 OUHSEREIZZF £ L TV s, 2 S
HELTWEXYTFF 1 RBITBWT | B, 3 R4
LTWa Xy FFITBNT 2 ERHE— I it A
FHRL D AR OIHFHEEZZ 4 L Tz (Fig. 2H).

RS E I B D A eptatreti DARAE KX OHALE D
B (FERE) 3EREEEAEED SISz, LML,
Davidson #&H CTIIINEN R T D IEEH > 7= (Fig. 2D,
7z, 10% RV > - K TREE LU ERITBWTIE,
BERIZ 0% LY / —)VICEIRLI=EZ S, WINof
FIZBNTHHRANRKBICEN L2 (Fig. 2H) . £7z, P
DR T BRI BERD 517z,

— D

Fig. 1. Hemocytes of Acanthochondria eptatreti. Note basophilic granules and one nucleolus in the nucleus. A, hemocyte in
hemal space; B, hemocytes adhere to connective tissue; C & D, hemocytes in connective tissue (arrowhead in D indicates
lipofuscin-like particle). Arrows, pseudopods. May-Griinwald stain. Bars=5 ym.
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Fig. 2.
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Acanthochondyria eptatreti from the pharynx of hagfish. All specimens were fixed with 10%fromalin in distilled water (A-
F), 10%fromalin in sea water (H) or Davidson’s solution” (G & I). A & B, female in the dissected pharynx (A, dorsal view;
B, ventral view; arrow in B, dwarf male); C & D, head and neck of female (methylene blue stain; C, dorsal view (arrow,
median longitudinal sclerotized); D, ventral view (Note two pairs of legs; long arrow, antennule; short arrow, trace of antenna
(Most of antenna were torn off and remained in the pharynx wall (arrows in E)); arrowhead, oral part)); F, dead 4. eptatreti
(?) which lack egg sac and male, change the body color from opalescent to brick red; G, pharynx of hagfish infected with

A. eptatreti (Infection was occurred in the pharynx wall beneath the blood vessel (arrow) and lump (% ) was formed in the
infected wall; methylene blue stain); H, two 4. eptatreti in the pharynx between the openings (arrowheads) of branchial
baskets; I, burst of egg sac in the fixative. Bars: A, F-1, 3 mm; B-E, | mm.
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Acanthochondria eptatreti D MARFEN IZ PR TR 28
TOERR (FEEEERE) MERTHh, mRd1EE
ThdEZEZLSNE, LMD T, A epratreti JEIMERE
BRE Y ICEEND, £, A eptareti DIRESHEEOE
EPHE SN, MERERROBERFNEY REEE
AL S BUME) 2 F T S MilAsBE I, Lo T, 4
eptarreti D MIRIZIEBRIRGE & HBEBIRED 2 DOFERK
REFTDEEDND, Acanthochondria eptatreti DFREE
EFEREOMBKIT, BRORVFDOSNLZWIATE (&
FYIVZ D aEAFHr2P20) RBWTHEIC
3 U= REE E - 3l hicEEL, AT AT
e (MEBRERME © LY T3eEL6N5,

INETRHFEREIATETHDP fugu EA T L
VIR R OFEEMEENIERSZD S NTNEN, &
BomfidBgIhTnian®, £z, fdoLdicst
FRUIDALAF A IV IRRBROKIIED
SNRVHOO, HBRICES L IR ERR S EHR S
NTn3 9 BROFOFECDOVWTCEMKEOER (=M
WOER) OBREOBVWIHRERINTVS, Tbb, M
BEBOBNIAFI)I VAL FHrIP2aT
MR EZES B RETORERRT D ZENTES
MMERVT MR IRl S 248 D ITHRE B R R I i 3R
BRMBEELTCEELTWREEXLNTNVS Y, L
Ao T, MIRFERERREITHAE O R & U Tidmekic Y
THOTIEHRBRNNEHRINTND Y, FHEITBNTAL
eptatreti D MERIIMERE EHBMEE DO 2 AR I &8
BAShERD. TOTER, YFFTUIDaEFTF
Ay 222 a0 MRRERMESLIRTH 5 & OHE,
7B A N BREY B AV O I BRAR ERRI A Bk T H B
ZEENHTD, —F, Pfugu &4 AVICEEROIM
RIFBEEINTOWRWERBEL T, 4 eparreti iITR LN
LD RRELLRAEBNRINIENS, EEEREL
U TWRIEEMEDS S D BREANREEE A D,

ARHESICOR LR " T BN IR PRE AR
RERZEOMNENINFHABTHL M5, BUTFOX
SITHET 5. KR OFREOHELET | BEOmKE
BV2EHMREFRETH > 2. OQREDHFREIIBL
THEFEROZ L WETIEROR A, mekidsk
B ERGAERSET I MR R & U THEAL (REMER
RIFRAE), RHIAMENRICR(L U 72 8 T ER & Mk 5
R bRl (BEMRERRE . QREMET T

UM & AR ERTEROKBOMRSLEICBNT M{Iko
HEROHEN (MIREOERI)) MEZ D, TOMmRE
RIMTH-= (ZMRYEREOLH), @1 EDHE
Eho oL =S8R0 T, TmERkoBEEKRORE D
(MERFED BSE{E) | AR Z Y, MmBEROBERKIC 2R E
U/ (BB DL MEREFRE & AR MBRE FRE O ),

AERFEX Y 7 FEND A eptatreti DFHERITH 12% T
B0, PEBEORBEANDIFEE628% LD BEN -7,
ZDBEVWIRXSI T FFEEMUZRFHNRILRS I EICED
DHBLNRN, Thabb, AMRICBIISHEEXS Y
FTFIT S ARERENZ0ITHL T, BBEXYUTFFIiX
1LANS3ATHITERENTVS Y, AMFETESN
72 15EEKD A eptatreti D55, 1 EETIINEEBE
RLEEDIMOBHETR SN SERAOHILEIIRD S
Ny, RAREFBEEREL TWr, ZOREKIIEINHREET
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