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Effects of infection with larval cestodes, Neogryporhuynchus cheilancristrotus on
the growth, body shape and nuptial color of the cyprinid minnow, Hemigrammo-
cypris rashorella. Masakazu Inoue, Michiyo Amano (Department of Ecosystem
Studies, Faculty of Environmental Science, The University of Shiga Prefecture),
Noriyvasu Suzuki (Graduate School of Bioresources, Mie University) and Misako
Urabe (Department of Ecosystem Studies, Faculty of Environmental Science, The
University of Shiga Prefecture).

Larvae of the cestode Neogryporhuynchus cheilancristrotus parasitize the liver of the cyprinid minnow
Hemigrammocypris rasborella. In heavily infected fish, the liver often swells, causing pathological en-
largement of abdomen. This change can have a negative effect on the physiology of the fish, which
may influence the population dynamics. To investigate their effects on the ecology of H. rasborella,
we studied the relationships between the number of the cestodes and the growth, body shape and
nuptial color of the host. The number of cestodes was high in male minnows and fish with large
standard length. This was in part explained by increased growth caused by parasites. The number
of cestodes was also high in fish with small body weights, but this could not be explained by the
change of body weight during individual rearing in the laboratory. Those fish that developed swol-
len abdomens during the 11 weeks of rearing harbored more cestodes than those that did not de-
velop this pathology. The reflectance (approximately 420nm) of the sides of fish having more
cestodes was high, suggesting that heavily infected individuals have dulled nuptial color. The possi-
bility that the change in nuptial color induced by parasite infection affects the reproduction of H.

rasboralla is discussed.

Keywords: Hemigrammocypris rasborella, Neogryporhuynchus cheilancristrotus, cestode patasite, nuptial
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(3) K GREAZEL (RS + (KR + & + H5D

AIC=237.1

(2) hEORMS GRIAZH (KERMS +0HEOfkE+H5)

7l)ay —12.111 2.247  —5.39 p<0.001

REREIN 1.047 0.623 1.68 n.s.
OHHOEE 0.568 0.077 7.37 p<0.001
151 —4.084 0.324 —12.60 p<0.001

AIC=239.0

(3) 0% GHIFAES (kS5 +REENS +08 HOME +HEA)

)2y —13.837 2.243 —6.17 p<0.001
1w —0.273 0.161 —1.70 n.s.
&g 0.261 0.395 0.66 n.s.
HE 0.650 0.127 5.13 p<0.001
PR —3.726 0.386 —9.66 p<0.001
AIC=240.4

350 400 450 500 550 600 650 700 750

RF(nm)

5. 77Ny o IFEOEBORE R~ b
DR, SHRYR 0 O 5 BEOKEER G
) &, BREE13~140 3 EE O KEF
CK#R) %RT.

llay —7.274 2.382  —3.05 p<0.001
RS Ems 1.087 0.251 4.33 p<0.001
igHEms —0.505 0.221  —2.29 p=0.022
OHHOFE 0.356 0.087 4.08 p<0.001
{51 —2.972 0.372 —7.99 p<0.001
AIC=210.0

K3, FHBREHEENEKE L, KEBIUTF
B A HIAE R & L ic— (L € 7 v ig
HrokER, ERAHIRT Y v OHERE

L.
il 3.303 0.197 16.80 p<0.001
IAEE —1.376 0.216 —6.37 p<0.001
e 2.548 1.033 2.47 p=0.014
AIC=291.3
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34 & 420 nm
'Y £ =0.512, p=0.015
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6. H 7Ny EOIMFEOLIEYLE E420nmic
BIBREELEOBFR (1) &, 750nmic
BB EEREOBEFZ (F).

Lonimoto (X6 ; 2 ET < v ONERHBT
1, 0=0.072, p>0.05),

Ex

LI DFER, N cheilancristrotus D $HE 1%,
BN T6HLIEZRT 5 & KA MHHT 5 C &
WIS PITTS - e, 1038, 3 &0, MEHIED D
LD b DR EPFERGRSIMNT 2 A H 5 C
LBEIA B, COERO—EIZ, REZOFHC
&0, REOREL LR LI Lichkd 3
FIREMED B B3, A& TV ALHAE RK L I AlBE
RS, REL LSS -72&LTH, RS
EEERIEEZEZONS,. 6-T, 50HEETO

ARG R OEI & B RFRMIC 72 - TV 3 A REH: A
HBH, S6HELRICARSENIZEALR LN
BRWI E3HEIrTHLE EEDN S,

REEDOHAIEICIE, HEHDS559~136HB &
U3 ~80H DHARNICERR 21T - 7o /2%, SE AR
A% & O F BRI KD O hAFET L &
FEAoNB, Lirl, RERTRIEERRDSIT
LBHEBENMTEERTER VD, B
FEFRRERTCEHOEGFHEEREEF V72,
WES L MFREOHE IR, AERELTHLLZ
nenbs~18H, 2~2BHOMITIT->TVWEDT
AERITIE, HELFHBD IBEEREL TV
LEZONDB, LL, WREDRHETIIRM%
32~41H, ISR DHIE T1340~90H B s %
To7cfcdd, 230 ERBRICHIE D OKEAFT
LicEZEZoN, fE-T, THho DT bA
FHRB LT L RO EFHEEEZE AW 72,

HTNG BT ANDLEHD YR IHENH
D, EOHTREBHZ W LhURa N (F1),
CORBRRBIIEFLZBREFRCLRDRIITH 5 /-
W, FHOEERIESLTWEY, -7, &
OUE RIS T 2EFEOEI A DETIR L,
FHEMOACBOELEZ SN B, KFFRICHK
i<, fERicks 2 BB LUOHERBDER
DRI &IT > 7ehS GhLidh, KXREF—2),
REFTDIETFT = WESATVRVED, 4%,
INOICODVWTHICHEET 2 0ENH 5,

B EEERBERC, AR O X @K C
REVBZVI EDBRENT . N, cheilancristrotus
DX DI & > TROBRG L, H{EAN
JEL R WHEHDOEE, FERNEIOREICE
BEHZBVWERKEL TS, REEKGBHEES
£, S oIIIc & v FEROERLHED 125,
BRBNHLL B 008 —RINTH 5 (hktiEh,
20000 LA L, RHFEOEBEERTIE, KED
BB RRR OB E S FOHBEER LI &h
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5, ZHOMESHDIERIC X - THREEIAMEE
ShTVwarafEEd 5 5,

%72, ERRBIGEICBL TR, KEMDEL,
B EE DR WAE CREROZ WENRE 117,
L L, EERICBVT, 1LBRTOKEDE
MERBEREOTFHEFNVICES LIEh -7l &
o, FHROBEGE, FEBNEICIEZEEZN
FE B OATRE SR S T, FFRE & RGLE D
I3 VIEDOBIRB RO NIc T Eh D, FHD
BRI ERRBEEZ P CWEEEAL SN, BF
BAECThNIE, BRENEREINIEHEER
BOLTwBETFllsNE, LAL, FERITEE
BRI 3 EHESR NG - fotcd, 5
ERBALAE I R O o AE 0 Z£1L, BloMEAICER
TELEEZBNETHD, ILEAR, BRI LI
—FBABHINTO R VWENFEERE N TR,
BRI AEZENE U 2 alRet s & 2 et 544
EDDHBTHA5, B ML THEHEDAERENR
RETOGE, MBECHSFHEFENELT, i
EIREIREE S F 0w, FAPRE L ERSEL
560 e 5 Entgiisncws (Candolin,
et al,, 2001, THbLE, KFFFITBVTH,
FERIFEBIC L » THRIKRERTO NI &R E
Tk, SRR ZREENOEELIHT
XI5 - 1o AJREMED B B o

—}7T, IEETE, ASEMESKEL, &
TEDSEMETRNIC & B AE TERHDBEEN S H -
e (£2) TOTENS, BEHKTH GEMAD
IWEREE L, (RER R E 2 EETIREHED
RYBENRKE W ERE NI, EEAHE S I
JEA U 7@ 2@ 5 &, SBROBRYL T
WIEDSIER L TWB T EDHES NI, 1 b3
KT BS. solidus DA TS, YR O IEE
DgiE»NRD 5 555 (Barber & Sevensson,
2003 ; B, 2001), T4, S solidus® HIKH
A P IDEKEEABADIIERELSNEZIDTHB

(Arme & Owen, 1967), LML, # 75 %
o 2 D&, HED/NS VN cheilancristrotus
ZTNBEEOEETIREC, BRI K - TRERIC
FTVBOIEARPECTWE EEA 5N 5, £
BRI H e MO BRI ST wD T, E
BRHARId A U e e o &2 ki3, RERRICBRIC R
RLTOWREERHICEI>TEI SN HDTH 5,
DT ENDS, HFTVIREDIEKRG LR IR Z 5
FTHELEZEBbD 5,

HEDOERBEREDKERD S, N. cheilancristrotus
DERENE MEERTIE, 420nmBETRICE T 5K
BERMBEL 185 T EWRE NI, —HRIT, R
~ 7 N OUVHSEEEIE O LEEFIT b 72 - TE O R
ARG EE, BRIREIICEZ 20, BMEEM
OREEMBEVEEBICRA S (L&A XA,
2005), §7b B, 420nmATEOICE T B KEE
BEWEEROFE X D REISEL, REROEK
WEKREBISE Y, 77Ny £ o 3 OREIESE
PicEtboSiRaAE 29 5 2 &5 (R, 1969),
e D2 W EER R SISIHEORENTH LS T
EDTRE S NI,

[FCaARTcd s+ v F a Carassius auratus
auratus DRI X, 7R (609.2~619.0nm), #%
(530.1~533.9nm), & (450.8nm~453.6nm), ¥t
A (360~390nm) DOFEEITHLTENT N
RbEZHEOFEVERE S - o 4 EOHIRELH
% (Bowmaker, et al., 1991, #7/¥% Em
IMF v F a LEKDOBREEZMA TS LT 5L,
AFEE, AEBRGERTHE SN AL O i
EMoORSERDENE, BOENWE LTRIMTE
LEEZOND, —HINCHBIRE, HDFELIP,
AR 5 g ~D v 7 FvE LRI
%5 DT (Tinbergen, 1975), ERAEEKD KD
ZALEIETE 12 & ot 2TENCEBE 5 A 5]
fEtEiEE V. 4%, IBREOREDORE LD
ZIERR I OBEM = RE T 2 UEDD B,
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SROMATHETREEELT, ERFEBEL
TWaAh 7Ny o3 IHNCREEROEEK L
DISIREDFRENSEL 55120 (K, KREF—
5), BERAIEZITIBICE, REERICEE%
R L, REEZEGENTT 55086 Lhk
Vo T/, EEOL S I BABERIENLS
HIETX BAHEMEDL D 5D T, &1, 400nmPl T
DRI T 2 REROWEEE BRI 2 LB
HBIEAD,

T/, RBEOBGDH 785 € 0 aQEGEITE)
CEINKICEZ 2EBIcoOVWTIE, AR
DEF—=I BB LNTVIR VWO KFITTH 5,
NS OEIERIN IR 2 HIHI, EARERE
CHEEZEEEZ 5100, 5BRNTNEEER
HETH B,
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