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Classification of Hemocytes in Four Species of Land Hermit
Crabs (Coenobita) and Coconut Crab (Birgus latro): A New
Classification Group of Polyhemocytic Crustaceans Found in
Coconut Crab

Masakazu Kondo ", Shinya Yasumoto and Yukinori Takahashi

Abstract : Morphological characteristics of hemocytes from Coenobitidae (Paguroidea, Anomura,
Decapoda, Crustacea) were examined by light microscopy. Two types of hemocytes (granulocytes)
were observed in each Coenobitidae, but the composition of hemocytes were different between coconut
crab Birgus latro and land hermit crabs (Coenobita cavipes, C. purpureus, C. rugosus, C. violascens).
Each Coenobita had chromophobic granulocyte and eosinophilic granulocyte. This composition (group
IV) were similar to that of Caridea (Caridina, Macrobrachium, Palaemon, Alpheus) and Stenopodidea
(Stesnopus), but differed from other anomuras such as Paguridae (Paguroidea; Pagurus, Spiropagurus;
group II) and Lithodidae (Lithodoidea; Paralithodes; group II). On the other hand, Birgus had
basophilic and eosinophilic granulocyte and eosinophilic granulocyte. This composition (new group,

VI) is the first record in polyhemocytic crustaceans.
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Fig. 1. Hemocytes of land hermit crab Coenobita cavipes (A &
B; hemocyte classification group IV) and coconut crab
Birgus latro (C & D; hemocyte classification group VI).
A, chromophobic granulocyte (CG); B, eosinophilic
granulocyte (EG); C, basophilic and eosinophilic
granulocyte (BEG); D, eosinophilic granulocyte (EG).
May-Griinwald stain. Bars=1 um.

z E

INFETIZLMERMEFRSAD MER MRS LT 5 DO
I~VHE) PHEINTHS Y TR N T EHHD
WIE D v 2% (Oratosquilla, Harpiosquilla), EL#KH WA~
O EELHEWMHEOY 5242 H WLiga,
Armadillidium, Porcellio) E H M # H Mothocya,
Rhexanella), 7] EHOYGIE (Melita), HEARF SR> T

174

v H -+ B AR #2 % H Dendrobranchiata 77 )L Y T K H
Penacidea D 7 )L ¥ T EF} (Marsupenaeus, Metapenaeopsis,
Trachysalambria) , || H{@9#i H 7 52 + 2 F H Thalassinidea
DAFEZ IR (Callianassa) &7 F 2 v AF}F (Upogebia)
[7 4 H %5 2 F H Brachyura @ 51 5 v )N} (Matuta), 273
H=F (Philbyra), JH 2 FL (Charybdis, Portunus, Scylla,
Thalamita) 3 & A 7 F =8 (Leptodius, Sphaerozius)
MNEEND, TRHICIZIBINEEH YYD = F H Astacidea 7
HF T ER (Homarus), [F#iH- T FH Achelata
T T ER (Panulirus), FHEEHRRETHY RAY ERIER >
YEAUBROVYIY MRV RAYEE YAV EAURS
G TFESY INHZERY SNAZRDL I NN
T 5, MPFITEINERF Y HAZTHY AV AT A=
Bl (Cambaroides, Procambarus), R THD 1 7 H=_F
(Eriocheir, Hemigrapsus, Gaetice, Chiromantes,
Pachygrapsus), 7} ZF} (Geothelphusa) XA FH
ZF} (Ocypode) 73, TV BEIZIZHUNHEHA FE AZEFH
Stenopodidea & s b A ZERL (Stenopus), [HHHITZE R
H Caridea ® X ¥ T ¥ &} (Caridina), 5 >+ H T E Ft
(Palaemon, Macrobrachium) 3 X N7 v iR 7 T E Fl
(dlpheus) INE&EEND, Fiz, 77DTE LHFMWHIX
LTHE (dsellus) ®IVEICHEIN TS, VEIZIE
HMRETBEAZ VIR (Pinnotheres) &9 %,
AFEOFER, AV RAVEHIIZ4ED I 2 HED
MER, 725 HRIERRIER & B PR BRI ER 2V ZR & N,
Z D IMERFE DHLRL 5 L MERTED IV BRI S Nz —
T35, VI ATV B A 1 R BR & e 1 R BR Y
WO BT, NS OIMERFEN S 785 0 HHIE I NET
WMENBRNZENS, BT VIFEEHRE L=, iR

Table 1. Comparison of morphological characteristics of hemocytes from polyhemocytic crustaceans (May-Griinwald staining

preparation, modified from Kondo et al.”)

Classification groups according to hemocyte composition

Group I Group I

Group III

Group IV Group V Group VI

BFG (B, 1, <0.3)

BP (B, a few, r, 0.5); bh
Hemocyte types  pe g ¢ 03.05)
granule’ CSG (C. 1,03-0.5)
(staining, shape, CLG (C, r,0.5-1.0)
size (um)) and ppG (g g g 1 0.3-0.5)
other characters’ EGI (E, , 0.5-1.0)

EGd (E, 1, 0.5-1.0)

SBC; ag; bh

CG (C,rorrod, < 1.0)
ESG (E, 1,<0.5)
ELG (E, 1, < 1.0)

CG (C,1,< 1.0)

ESG (E, 1,<0.5)

ELG (E, r, 1.0-3.0)

CG(C,rto0,<1.0) ESG (E, 1,<0.5) BEG (B & E, rto 0, <1.0)

EG (E,rto 0, <1.0) ELG (E,rto0,<1.5) EG (E,rto 0,<1.0)

'BEG, basophilic and eosinophilic granulocyte; BFG, basophilic fine granular cell; BG, basophilic granulocyte; BP, basophilic plasma cell; CG, chromophobic
granulocyte; CLG, chromophobic large granulocyte; CSG, chromophobic small granulocyte; EG, eosinophilic granulocyte; EGf, eosinophilic granulocyte with fine
chromatin-meshed nucleus; EGd, eosinophilic granulocyte with dense nucleus; ELG, eosinophilic large granulocyte; ESG, eosinophilic small granulocyte; SBC,

small basophilic cell.
‘B, basophilic; C, chromophobic; E, eosinophilic; r, round; o, oval.
’bh, basophilic hyaloplasm; ag, agranular.
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JE TR DR -2 5 F1E, JTE FHTFHIE
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Fig. 2. Phylogenic trees of decapods modified from Crandall et al.” (fig. 2) and hemocyte classification group (I-VI) of
polyhemocytic decapods modified from Kondo et al.” (fig. 10).
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Fig. 3. Phylogenic trees of anomuras (Paguroidea and Lithodoidea) modified and excerpted from Bracken-Grissom et al.” (fig. 1)
and hemocyte classification group (II, IV, VI). g, genus; g-1~g-20, different genus each other; Pagurus-A ~ Pagurus-C,
different species each other; II? & IV?, expected hemocyte classification group (because of the different species between
Bracken-Grissom et al.” and our reports (present report and Kondo et al.”)).
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