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WE: NRH 4 T3 #A(Culter alburnus Basilewsky)Fl1EfE (Hemibarbus maculatus Bleeker)JI i PN £k 8L A8 4328
oA TEASHRAE B AL A7 A A AL B VE T, 545 T 18S tDNA 1 ITS rDNA JF51 ) PCR 431 LA K A Fin 4 41
9 L1 S PO o 445 SR R R 4 e ol B 4 11 7 S 98 2 i (Busstrongylides ignotus) i TV 34l de, B T ITS rDNA
HISEFEFH] . BARBRSLEA 6 MECRZEEF 6 IR ERE UK BIHEA BREZEHN, i kI H A M2 ]
BEOE S5 — Lo L R EE M RRAE, AhFE T — 28 FEIRRLE M EE . AR YRR UL 2 A 250 A R0 — i Al A s 9 4 o)
ELL RS T 2R, &8 i TR AT AR AR, Bl I = e . AR 2 AU 3 B SRR AR 1 Al
Mg, HE kR piEE TR, R MO . SRR S 23 R DU 4R i B A A 4 A 80
oo SEDIER R R LB E T A FIFAE . B R BRI ( E I 2 SR R, T Ak 2 A4 40 0 R i 357 20 AR Y
AL FE K A R R 1 AN IR Y R B ARE SR, R T IR . MK RERYJELRS W 28 52 b 21 B IR S8 T i 24 1
TR, PTG A A R B T A | A0 B SR AU AN ki 2 O, G B AN Ak i v A DU LA AR ) i
JUE 200 i 0 R 34 22 S5 AR AL 25 SR AR A, I TV A O B R IR U0 B B S R B M A 2R BB A VE

R PHE R IR BRA R, 4 PCR 00T TR AS45H;

hE 3 ES: S941 XHkFRERD: A

28 SR s T 48 99 (Nematoda) . £ 945K
2 B 2% V. 4X (Phasmidia) F1 JC J& &% #% V. 49 (Apha-
smidia), & MWHH S ETHH, %L,
2 2009 EC AR Z A 13000 25, HopAmEdE
Wz, AR ZRE, AMUATFEIRK KA £
b AL, IR ATE VD B A TR AR AR, 4K
ZHCE A AN, W E AN, EEEAN.
. 8. AP ELEY,; AR AN R
# 'E a2k b J& (Eustrongylides) . 8 J& 2k 1 J& (Ang-
uillicola) FI% I J& (Camallanus)%s: 46 4N J@t, a2k
2 U o 2R 20 T el I BRI T A
E2] B AT AR 7> 7 P2 O S 2= R AR 25

It HER: 2019-01-10; 13T HEA: 2019-03-04.
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AR B AR AL, (EORTE B e, AN S B AT
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(Morone chrysopsx Morone saxatilis) i i 4 1) 4%
s [E 37 B JR3 £& 1 (Eustrongylides ignotus) AT 1 il £4,
PS5 JRE I B BRAE AL ARESE T 2017 4
10—11 H %t B3R i 28 A b, & SUsn
fiff (Culter alburnus Basilewsky) il £ f (Hemibar-
bus maculatus Bleeker) i Jfi P JE L £k du, 5 i 43
T2 2R B2 5T A, R
LT . RROE R XS A e E M, 7
TR B IR L B AH DGR DA B A X S
fiF] 01 i 1) 2H 2005 B 405 4 1 55 D T AR A 2

1 MR57FE

1.1 ELweaflgHRE

1E 2017 4 10—11 H, 7 LEEIR KA K
WX A 1 20 DB AL, 22 W B ATLAE B3 i
Wi 2~3 W, IR 7 Fpfa 765 B, A 0.005~
4.240 kg, FfRDE S P ER FIBCA ZEN 2012 43 0A
53 B3k -1 Carl Zeiss Stemi 2000 A0 5 4
XoF BT A A AR A A A TR N AP A SR A A, ANAE
SR 1 RN AL e IR I D9 R IR 4k A R, TR s A
T T H R AR AR, A BRER KT e T, SR
A 100% S EE PR A T 00 T AW 27 o0 B, &8
L IAE 10% YRR IR B kb [ AR AR TIRAS
SR
1.2 ZHYMHEER PCR 4
1.2.1 ZHHEIDNARE 4l DNA BT %
% Utuk ZP05 gemgfEak i, FREUEE 100% 2B
TRAEMZ IR 5 mg, FHHRBFSYBY /N, fimA 250 pL
TEN-SDS ik, Ry « &7« 7B
(25 : 24+ DR EH$E 3K, #EHUY DNAEN PCR
PR, 20 CIR-fEE .
1.2.2 PCR ##8 R Koehler %473 1 18S
DNA F35149 5-TTTGGTTTTCGGATCTGAGG-
3T U514 5-GTACAAAGGGCAGGGACGTA-
3Ef T dL 18S rDNA J¥ 41 PCR §73 . WK &R
4 2 uL DNA BitR, L TFUEGI44 2 uL, 25 uL 1Y
2xTaq PCR MasterMix (0.1 U Taq DNA X4 i,

500 pmol/L ANTP, 20 mmol/L Tris-HCl pH 8.3,
100 mmol/L KCI #1 3 mmol/L MgCl,, K4 {kF}

HARRAT), M@ KE 50 L, N A&MHH:
94°C HiZE P 5 min; 94°C7ZE 1 30 s, 53°CiEk 15 s,
T2CHEM 30 s, Fb 34 MPEIR; FJE 72°C LEf
10 min, % Xiong ZE7HZE i ITS rDNA 375
Y 5'-TTGGATGATTCGG TGAGGT-3"F1F #i# 514
5'-AACCGCTTAGTAATATGCT-3'#E474k ) 1TS
rDNA J¥4] PCR ¥ 3. Wik R 5 18S rDNA ¥
51| PCR ¥ 4 e AR R AR o W54 R: 94°C T
AEPE 5 min; 94°CAE T 40 s, 56°CIE & 30 s, 72°C 4
90, 329 MG, fJ5 72°CHEM 10 min, TG
REARAE R 28 AR IR

B a4 5 uL, #47 1% IR BEEE R H
vk, HIRML g e, H Pk B 78 BE I R R 5t
(Bio-Rad Gel Doc™ XR +, Z[E)F4#i1#&, PCR *
Wik bk TAEABRA ], 75 ABI3730x1 AU
JPALGEED) AT, SR)5 935 E1T 18S tDNA
F1ITS rDNA 351 [R] 5 e Xt o
1.3 ZHMESEN
1.3.1 BRI R AE R U T s
IR B 10%H PR IR Hy AR b 1 48 U T 803
Rk, HELECREY « ZLER - T =B : K=1:1:
2 0 DR R B AUAE T, 6 R,
TEBCA NIS- Elements F 4.0 2k {49 Nikon Eclipse
551 WA T OWERAA IR, ol A K 5E . &
T K 58 R T K R d
1.3.2 FEENE I Asakawa 07512,
B 10% PR 2R Ey AR T 4R L, 26 3 SR
K, BRI ERAL IR, CO, M At T HR L T8,k
WY G, WA S TR B 0558 [Sca-
nning electron microscopy (SEM)] (H 37. S-3400N,
H ) g I, IF o 5l ok FL o . FLkAR
FLIE . MMAEE 28 F R B 28 S5 TE 5 2509 R/ NEICH: .
1.3.3 ZHYIEWE I 10%H MR DAk e
MLe L, ZRIBK M, 2 CBERREERG K, —H K
EW], AN, PR, MREE 4~5 um, 77K
Kt (HE)Ye o, PP IS -, #£ Nikon Ec-
lipse 551 W flldi T WSS IR
1.4 ZHAFKE

VIR 26 1 35 A 1) s i) 0 46 fig A2 21
REZL 2R | 7 R IEFEL %, 7E Bouin’s W1 H 43 51 [
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BURHANAE: A A2 T DIPR[0 B R 2l TV W14 B PCR 70T . IR S SS R ZUREL 973

JE 24 hJm, H 70% BRI ORAE 2 . AU
K. BEWH L ARG DR R ARS B (HE) 4
o 55 H A A B kA W T Y oy ik, 1
Nikon Eclipse 55i ‘& i858 N WWESH1 IR
1.5 HiELE

KH SPSS 19.0 Seit#iff, 2k iS4 i
DR TV S+ FR HE 25 (X £SDYRoR, JFH t K
Y vk X 25 AR AL B4 B, P<0.01 Sh 22 il i
#,P<0.05 WERLE, P>0.05 WEF AR E,

2 ERESW

2.1 ZHEBRER

HAFEF R KNG 7 Fhfa 765 B, (045 122
FAARE H(0.16+0.07) kg HIRMEEA, 216 BAE N
(0.23+0.13) kg FIFERE, 78 AR H}(1.34+0.59) kg

i) i (Aristichthys nobilis), 73 J& 1k & H (1.45+
0.50) kg 4% (Hypophthal michthys molitrix), 17 &
{REE M (1.15+0.92) kg [ (Cyprinus carpio), 209
FEARTE 4(0.26+0.32) kg Hfilll(Carassius auratus)
50 AR }(0.11£0.03) kg HYE i ta (Pelteo-
bagrus fulvidraco), {H H7F5# B A F1 /L2 Fhfa g
JiE R R S AR R A Ze L 75 A=, A AR 2 f0 4R
AN e IR I, e 2 2 A 18 S M B R A B A
FTCHH R o 3 2 B fa s ge 2k il WLak 1,
WA LR HURYL R A 64.75%, VIR PLRE N 3.01
o, O3l T AR R 2 HUR YL 4(28.70%) Fl - 1 %
YL i (2.42 £%), 2 P py 2k i s B L o B 4 i)
R 11 MN15 5%, R TFATIEEN, #aHE T
W IES B R, #R5r AAL S I o w3 AR T
E . AR RARLH R8T -

F 1 FBMEERTN LG AR AR A R R

Tab. 1 Infection with nematodes in the abdominal cavities of Culter alburnus Basilewsky and Hemibarbus maculatus Bleeker

R /4%
o T e BB M
fhfpE 10, K/ ST SR 28 pA R/ 4% TR /% _preva er/l'ced intraperitoneal distribution/ind
! . S FE infected . prevalence intensity/in
fish species fish/ind o nematode/ind —
fish/ind rate T R =) WPRE R R

avg max adhesion liver  mesentery spleen

il

Culter alburnus 122 79 238 64.75 3.01 11 124 57 51 6

Basilewsky

Hemibarbus macu- 216 62 150 28.70 2.42 15 77 29 30 4

latus Bleeker

TE: ERYL R =(J e 2k it 55/ 0 S0 x100%; - 18 ol B =2k ot SR/ e 2 i f B, e v SR iR g e i P i 2 Y 2 LSRR
Note: Prevalence rate = (infected fish/number of fish)x100%. Average prevalence intensity = number of nematode/infected fish. Maximum
prevalence intensity was the maximum number of nematode infection among the infected fish.

2.2 % H 18S rDNA #0 ITS rDNA F 5l

TCVR 2 R M 1 2 AR TR N 27 AR B2 L 18S
rDNA PCR 438 7 1y v 1Kk 347 Hh BAH ] 3R — ) 45
(El 1a). 207, kA 2 FhfafiZk 4L 18S rDNA J7
Y 5E4 M E, ¥k 802 bp, 5 A AETETE KN
(Hypomesus transpacificus nipponensis) i 5 1)
Eustrongylides ignotus''” 18S rDNA J¥ %! (GenBank
Aok ABS58484.2)FHUE A E] 100%, 53 4ETE
75 ¥ £ i f8. (Gambusia affinis) i 1 Eustrongy-
lides ignotus'® 18S rDNA J¥%!/(GenBank % 5%
EU394732. )AL K5 99.87%, 5 Eustrongyli-
des ignotus 18S rDNA J¥ %1 (GenBank * 3% %5

KTO013207. )ALt iA ] 99.87%., &5 LM, 7F
A T SRR R A B N PN U SR PR A TR
Jra 2k U (Eustrongylides ignotus, faiFRiT B IR ).
K H 2 P Lk B ITS rDNA PCR 434774
FEL K [ LB B ) B — B 57 (D 1), Firi ) 51)
SEAE, ¥4 997 bp., LMK, KA Eustr-
ongylides ignotus i ITS rDNA J#4I7F GenBank
A%, BS54 T 5 & (Monopterus albus) il
15, {i#(Channa argus) % fa i Jis N 19 K 22 # Eustro-
ngylides sp.f#J ITS rDNA J¥ 51 (GenBank & 5% 543
A% GQ215522.1. GQ215576.1. GQ215551.1.,
GQ215555.1. GQ215550.1, GQ215536.1.
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Bl 1 kit 18S rDNA (a)fil ITS rDNA (b) PCR §" 34 7= 4 ik 5]
M: DL2000 marker; 1: B§E{RPIZE I PCR 738 7=40; 2: fEREIRPIZE dL PCR $7 3470 30 JOAIAR2s X B4
Fig. 1 Electrophoresis of PCR products of nematode 18S rDNA (a) and ITS rDNA (b)

M: DL2000 marker; 1: PCR product of Culter alburnus Basilewsky; 2: PCR product of
Hemibarbus maculatus bleeker; 3: Blank control group.

GQ215543.1 . GQ215577.1 . GQ215573.1 il
GQ215542.1 ) FHRUEE 73 5135 2] 99.80%~100%
2.3 LHESHE

2.3.1  ZRHIMEBHFAE £ HRH T IR AL,
AL, PR a4 5], W om il Z i e, Sk i
S RHEIE (K 2a), H2RERR, MR AR 585
54 (53.69+6.33) mm F1(0.58+0.06) mm, M Hi{A
K TG54 914 (55.03+5.39) mm F1(0.63+0.04) mm.
RS AME R, NEA 6 MHRILE, &
AR 7L 28 P P 28 3RS RITBICIR 0 2 S 2 B, Al A
WORFL R L 98 R 400 A (3.1640.42) pm .
(2.73+0.37) um  F1(7.06+1.23) um, M 41 43 51 K
(3.08+0.65) pm . (2.65+0.67) pm F(7.32+1.67) pm;
ShEA 6 MELIRFLE, AR RIRFLAE R S
FERMFL IR R A B, M R FLIRFLR K
LRI A3 9K (7.42+1.54) um. (7.3%1.55) pm Al
(2.63+0.83) wm, M H 53 5 S~ (5.79£1.06) pm .
(5.64+1.08) pum F1(2.06+0.46) pm; HK{AEA
IR B RESC (B 2b),  HARAAR SR PN 3 A5 A 1A ) 35
R, AHEME, A D s REE (] 2¢-1),
HUARBE 24N HE 53 514 (7.1941.61) pum F1(5.36+
1.33) pm, #3505 4 (6.91£1.12) pm F1(5.49+
1.01) pm; 3 LT] & L 4 A1 A S K00 8 3z [ 2
BEze, RMEA AN MS(E 2¢-2), M A2 BE
K HNTEA3 9 (6.98+0.84) pm F1(4.89+1.04) pum,
W 3 00 0M (8.63+2.57) pum F1(5.91+1.32) pum;
RS AR o B S LSRR FL K

T 2% 5 0 3 (P<0.05)4h, Al 1y ShFE 4549 K /T
22 7 (P>0.05), KA 3 ZMBUZE, SR
W40 B )2, B2 v s R Z, N2
IV L HUA RUZ (B 2d, 2e), AR TZE B4
RN 2 e S ) A T PN A SR 3
PR B TV 4 R 5 AR T A £ R Y
PHE R TV g R IR SRR LR (3 2),
AL A K FMEE K AT Coyner ZE'AI Xiong
2R S (2 A K Rl K 2 ), AR Sk AR
EUA R TR ES ) BeR FL R 2L IR FLZE

232 KHNIRGEN LMEEERATRZ . KR
JERENLARL, P, &1 . Wl AT T4l
TH A 2R B8 LA S A B8 28 50 0 A7 18 PR AR B Y R
[T, P2 B i . s s 8 4 A 1 44
MEMSEMAERES . DEER$EE, SiEn
AN, JETRAE L, H R AEE, B KA
R 175, M HORUME BB TE K A0 R (11.52+
1.14) pm F1(13.40+1.31) pum, 2 5 W W & (P<
0.01), Wi 5 EEAHEE:, ERORAE, LTI
H - BRI E b e (] 2d), &3E 0 1 A0
BRFn 2 AT IR, BASTIEBH 4~5 >R85
A e LR ) B T LAL AR, R A £  Js 2 —
W, B IEFRALIMM A AR BE A L R 177 22 12 B L
ML 20, WiE AT . PR
ERAA L, M7 B K (43.1046.54) mm, B g E
K (41.10+£5.49) mm, Ji7i8 i i 7R RS 1A RE 14 422,
i BRLE AR R A AL AR, Wi i B IR R
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BURHANAE: A A2 T PIMBIA R (B RS 5 15130 B R 2 i TV W14 B PCR 70 #r . IR S SS R ZUR L 975

2 {0 P AR5 R (132.18+24.45) i B 5r A %)
fRBE (R LR B2 BIE B L0 2, ek
(146.4+23.11), RUL—MwsrFal 4 MRIX, T—
F (] X P 0 L2 BT 25 8 i iR B T (36.6+5.78),
WLZH LB 2 2 T K2, o —dm i AR, i
vt 55 AR LA s 58— LERe AL LA GE (B 2g)0
A BH R G TAE BV JSF, e H 2R 5 R 48 e O AR
FE DDA L, OP SR AN 2 H 2 2 41 4 A i) 45 46
MV, NEB R ORREAN A, S on e ekl N A
ZAE R, B R SN2 Sk £ 2 A0 i AR Y 45 4 41

a1, W2 AR L (BN 2h), KA
BOn, MERATE RS FE MR S KRS A
B, A ELANZE R FR AR Y A0 R 2H B Y e S S AR A 2
W JZ RS BEAI A, SRS 5 A AR T 46 ) s G
i, H A2 Sk 21 4 20 W 2 B8 i 5 4 AL LN 2 R
FEAEIR B A AL (R 21), A DR AR SR G
RARESEH
24 HARETL

RN, 2 HUAF A | RS 1 5o I ) R A fi 2H 21
s BEAS AL AR R, 5 | Ak 118 2 2 8 457 LSR8 86 i 1) £

®2 FETHABRMER LB SFERHE

Tab. 2 Morphological characteristics of nematodes infecting Culter alburnus and Hemibarbus maculatus

X +SD
P T L 37 R ko TP 75 T St 18 9 4 ol
ABr5E IV 1% d IV %) d i
T 25 45 My R AE this study IV stage larvae of IV stage larvae of
morphological characteristic Eustrongylides ignotus'" Eustrongylides ignotus''*!
4 male I}t 4t female JiE 41 male e 1 female Tt 2 male I}t 4t female
(n=10) (n=10) (n=10) (n=10) (n=5) (n=5)
A& /mm : length 53.69£6.33  55.03£5.39 83.8+17.9 107+14.4 45 52.6
body F& width 0.58+0.06 0.63+0.04 - - 0.296 0.306
I J£/mm oral ¥ length 0.21+0.04 0.24+0.05  0.1710+0.0364 0.2060+0.0526 0.235 0.252
£ length 11.52£1.14"  13.40+1.31 17.0+5.4 21.7+6.2 9.1 10.2
it /mm 52/N5E min. width 0.10£0.01 0.10£0.01 - - - -
esophagus
fx K P max. width 0.34+0.09 0.34+0.10 - - - -
£ length 42.11£6.00  41.67+4.95 - - - -
3 8 /mm 52/N5E min.width 0.13+0.04 0.14+0.04 - - - -
intestine
fx K P max. width 0.28+0.09 0.29+0.07 - - - -
¥4 number 6 6 6 6 6 6
SRR FL %8 /um £ length 3.16£0.42 3.08+0.65 - - - -
spinous papilla F& width 2.73+0.37 2.65+0.67 - - - -
% height 7.06+1.23 7.3241.67 - - - -
¥ 4 numbers 6 6 6 6 6 6
AICRAL G /um K length 7.42£1.54°  5.79+1.06 - - - -
papillary papilla %% width 7.30+1.55" 5.64+1.08 - - - -
& height 2.63+0.83 2.060.46 - - - -
W14 description es es — — — —
38 descripti Ay Ay

| B5F 2
USSR jum K length 7.19+1.61 6.91=1.12 - - - -
lateral plaque

F& width 5.36+1.33 5.49+1.01 - - - -

‘ §#ii& description A yes A yes - - A yes f yes
FERESR um K length 6.98£0.84  8.63+2.57 - - - -
caudal plaque

P& width 4.89+1.04 5.91+1.32 - - - -

fiJFJZ cuticle

§#ii& description

3 JZ 3 layers

3 JZ 3 layers - - 3 )2 3 layers 3 )2 3 layers

TE: SRR sOIC R TR o ) 3% o e ) 2% 5 2 (P<0.05) R 2 Sl 3 (P<0.01).

and " denote significant difference (P<0.05) and extremely significant difference (P<0.01)

Note: “=” denotes not described or no data.

between male and female, respectively.
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pum
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P2 A A Tosms S AL 10 42 i IR AR 2
a. MIALEALH; b, KACSKIRMEM B, BORFLZEM), FLERFLED), FORBELI(A); o 1 EMBERE ) 2: BIEZEM)N
PR d 1 2l () FIEGE(T); 20 BIE(M) S HIE(D)IERLLL(A); 30 HEAUAS SR ()FITIT(E); 4: MRS S A
ALIT(#); e P 2d-4 JPHERGILR, 3 2 A BUZ, W4 UM BUZ (#), TUWL A BUZ (D), IV HI40 A BUZ(A); £ RRETHEE D)
W A BUZ () FRL(D), EEFMARAM T ERA), 2 =GB EEE ), HE; g Sk it blm, & JULANHL— G
AR (), I8 (0)HRZAR 1 AN HESI 4 AL, HE; h. MERIASHBEEIE: Ml (e), ISRy on B p ), Mones
(A), LPYEANMII(S), HE; i MENUA S AREEDITE : A IE(#), FEUP B ERAIIE(D), SRE (A), 440 (S)FIAINL(A), HE.
Fig. 2 Morphological structure of nematode infecting Culter alburnus and Hemibarbus maculatus
a. Pink nematode; b. Cephalic extremity of nematode with spinous papilla (), papillary papilla () and cyclic horizontal striation
(A), SEM; c. 1: Lateral plaque (#) and 2: Caudal plaque (), SEM; d. 1: Mouth cavity (#) and esophagus ({'); 2: Joint (A) of the
esophagus (#) and intestine (7'); 3: Intumescence (#) in the posterior of male body (#) and anus ({'); 4: Posterior of female body
and anus (®); e. The amplification of pane in Fig. 2d-4, 3 layers of cuticles, second-stage larvae cuticle (#), third-stage larvae cuticle
(1), fourth-stage larvae cuticle (A); f. Transection of front nematode: cuticle layer (#) and body muscle cells (1), dorsal gland (A),
and ventral gland (A) and a three radiate esophageal lumen (&) within the esophagus, HE; g. Transection of middle nematode: one
end of body muscle cell stretched into the coelom (#), intestine (') with monolayer columnar epithelial cells, HE; h. Transection of
posterior female nematode: intestine (), oocytes (1) in the ovary, oviduct (A), fibrocyte nuclei (), HE; i. Transection of posterior
male nematode: intestine (#), spermatocytes ({}) in the spermary, spermaduct (A), fibrocyte nuclei (3) and body muscle cell (A), HE.

BURHLHEATULI] . KO- TiX 2 Ml QsRRBA @, BRI SGE R (K 3b). FITFE
JEE A B N AL ERAR B R (18] 32), MRN8, A AFREIREE R, Lol iihresn,
&, BB AT HE AN MME RIS RIEAE L, & WA 1~2 &0 BB RIZHOR A
W BIE g . TR AR TIX e GH, RFHBIENREE . TR JUZH
LR RZ, REEOL M aEIGE T480k0m,  KEYZ, MBmES R g, JhEmiEZ L,



S5 STAHAHAE: AT PIARSIIA R K B DA% Vi 0 I R L TV IS L PCR 2 #r . TR S R SUREE 977

S N N LA )T

P 3 2R L A B0 o R R I PR s 1 6 48 2 4L P
a. EEBIEIE IR UL L (#); b, e Huaf A AE G NP IR TR IR L (), e B () FEFL(D), SFETR ML Su(AYREE(D),
HE; d. [ 3¢ HINTTHERIIOR, Mo fLAL I A ZUB A (0), HE; e. B30I, Zidi(a)hiZhgr 4N G B BE ()R gE, EER DL
HH(A), HE; £, [ 3e i ERCK, 27 4R 400 () RV Rk 1 400 )R, HE; . G0 RE v oy B07™ S 06 1 R 1 11 40 )20,
HE; h. @], @AEMLI(r), GHEE(D), KERTEHA QBT (A) TR RN FMIRFCAM FE 4 9 (3), HE; 1. B#R)5
W1, GLBEREIRIE (B2 D), HE.
Fig. 3 Deseased fish with nematode infection and cystic histopathology of Culter alburnus Basilewsky
a. Nematode (1) in the abdominal cavity of Hemibarbus maculatus Bleeker, HE; b. Nematode cyst (#) formed in the liver of Culter
alburnus Basilewsky, HE; c. Perforation ({) of the intestine (#) and nematode (A) cyst (&) outside the intestine, HE; d. The ampli-
fication of pane in Fig. 3c, intestinal tissues defected at the perforation (#), HE; e. In the early stage of cyst, nematode (#) was sur-
rounded by the connective tissue which formed cyst wall (1), the smooth inner surface (A) of cyst wall, HE; f. The amplification of
pane in Fig. 3e, fibrocytes (#) and eosinophilic leukocytes (') infiltration, HE; g. Severe eosinophilic leukocytes (#) infiltration in
the cyst wall, HE; h. In the middle stage of cyst, nematode (#) was surrounded by the cyst wall (1), a large number of necrotic cells
(A) and karyopyknosis (3) fell off into the cyst cavity, HE; i. In the later stage of cyst, ruptured cyst wall ({t) was due to cells
necrosis (1), HE.

BT ALIR, M3 NS (1 3e, 3d).
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At — IR, WAEREI R, AR, 4K
FLEBE (45 45 AR N VE TR YR AN O R, 12
P H R RERRYE H AR IS . T A
PEREAL T M R o, A0 BE F (1% 40 it JC A P A
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A2 BT JC IR i v B AR (18] 3e, 3, 3g). f#
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SRAE, TRHC A0 M A AL S8 BE (14 PR 2 10 228 3 i 7 i2E A
FLBEE N, BN A DR B4 R S 40 0 B4 M 1] 24
AR (P 3h), FHIRA ELARPERR I F1 200 45 i 2
BRI, ERBERICAN Y 2, B A RERL
2L 30), Ledinl B Ir g, HOE Ik AR
MBIEHNGRE

2.4.2 FFBE4BLRMRIE 4R A7 AR TR IR By £
%, FLREREP L AEARR A T HFIELLZL, XF AT
HIEAT AN [R) R BE A 5 1 FH o A0 30008 ek 2 i A 1
o, FEE RN R, XHIFNEA RIa e, 51
LTS ATIE LA TE MM, A7 S8 5 A0 B AH AL 1Y
JF A2 25 Y IR RE R AR 3R o ¥ TP
ML P i B A sk, k2 AR, T
UEF= T, FAEZH 2 B 2 5 Bk I 3 A Y
ORVLE, T AL IR, AR AL,
KL NFNELL LN A HIL5HE (] 4a, 4b, 4c).

243 MAEALRE PR KRS MR E,
TR MR MRS N LR A AR A
M A5, B 4Edm itk A T AL 2,
A0 55 A0 AR 7 A 1) BEUAE ZH 2N 2 Y BLPE R A
AR MR o A S I B B BT DS, H A2 3
A B AR, VALIE 2 2R e i i, 200 i P 0,
P DG BRI, A BRI B R A R UL,
AR BNRNEH LA IRIEILG (K 4d, de)o
244 BRFBLARE PHRESL LT
(OF ORI VAT JESR 34 P S E RN E I
HR R 2T 2 20 0 BB IR AL A P RO ST AR AR . SRR
AR AR, TS AL BE N A R R R
FLANRI I (K] 41, 4g) o oA FE i 7 B B T AR 41
S it 40 0 S5 P o 0 BORE I 22, 0 WA T S iR, T
i 4L 2 J] L 0 IR B Y W R TR 1 A LI T,
FME AR IR W AN B EE AL (] 4h, 4i) .

3 Wit
3.0 ZHHMYTHERE

P E Lk SR R T4 49 (Nematoda) . L
1% 4 (Aphasmidia) . ¢ #il H (Enoplida) . BZ4%

#l (Dioctophmidae) . H J#& £ H J& (Eustrongyli-
des)' . TEJ> T W I T4 AN ST, 4R AU
SRR A R —FF, #RRE T A T 2R
YsE, TR A R 2O 25 25 4 R G AR B B
Fofr N B S0 AN S5 00 1) A 22 S S B 2R B
FER, IO OA [ 4 BB DRI R R TR A 28 B AN
[] i 2% gk 150N O 6] b i B e i kA,
Cyathostoma verrucosum FI Cyathostoma phenisci
B A R AR A L, Rt ITS 2 By
BB HOEE, BfE T 2 A R R Rl s 1)
Bl & 5> F A WA AW R R, SR o FAE W24 4
ARNFLE A AT /3 H S ek iz, At
sYim 2k gt 18S tDNA JEPFEF M, 52741
P R i F1VG 38 e fa i s N B9 Eustrongylides
ignotus [ 18S rDNA JF AU /3515 E] 100%
M 99.87%!% 1O Wi RE T A AL T MG A R AE 8 1
W B 2 . 9 26 Y 1TS rDNA
AR VLHRIE, 7F GenBank FBIXAICE, HIK
B T E R4 HU TS rDNA i 997 bp JF51, 5
GenBank |- ) —46 B L MR A EFPHY ITS tDNA
FE A AL A3 5 2 99.80% LA |, 5 W 1 &6 pl o
AFL R o 218 Fr) 5 9 4 T R 4 SR 34 A A R R
32 HHNEE
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AR e AR 254 T B8 — ) 27 £ i R
AU, SRR A T R N TEAE, (AT A TV
4y M 25 A 16 AR BB £ i £ (Gambusia hol brooki ) 145
AR | %, BORAFAE TARRG IV
4y 1 A 4 K 1 (Casnierodius albus)%s 1225115
X B AR AT £ R TV P EA 3
ZEAZMRE, SN2 RN E S0 T
g, noghacR v g Ao s R,
WG AR R I N HR I IV A e, R
M4 A, X ] g 5 AW 52 RAE BT B #E 10—11
AWZETA K, FERMEAILH O gL, K
FERT 0 B T2 T RE# K& N IV
)



S5 STAHAHAR: AT PIARSIIA R K A DA% v 0 R L TV IS L PCR o #r L JEAS S RIHSUREE 979

$ R o e

Pl 4 Bl dugy Ak e T . DGLUNE I 2R 5 114 2H 2 3

a. JFHEMEFEML(R), HBEERME R (D), GEA) L) T REEEF A 1 M4 (A), HE; b. 18] 4a HFITHERCR, HFBESE
() FE RN ZIUE (1), HE; o AFAIMIAIE(R) ML F 46 (0), HE; d. JRAE(R) . GLAERE (D) FIIRIENY R REL ZU(AIE T
AL (S, HE; . [ 4d BT HECR, IAUIE H B0 55 BRI 23R () R0 DX BRI () LR, HE; £ AR d () FA1E R
HBE P, M 2R 5 AT BB A BE i A KR PR IR AT (), HE; g 1 4F B HE RO, BRI B RE I 1 i (#), HE; h.
T REN LR (). IRITAHZ (D). RIRAR AU KEEYERRE A4 (3), HE; i & 4h Hi sy HEROR, MR 20 i

ST PR 43 AR ()1 22, R I 2H 21 L IR RE R M 11 40 M () 1R, HE.
Fig. 4 Histopathology of liver, spleen and mesentery of Culter alburnus Basilewsky infected by nematode
a. Liver congestion (#) and hemosiderosis (€). Cyst (A), nematode (J) and blood vessels (A) within cyst wall, HE; b. The amplifi-
cation of pane in Fig. 4a, congestion (#) and hemosiderosis (1) in the liver, HE; c. Liver cell necrosis (#) and nuclear disappearance
(1), HE; d. Spleen (), cyst wall (1) and necrotic cells (A) fell off into the cyst cavity (F'), HE; e. The amplification of pane in Fig.
4d, hemosiderosis (#) and ischemia (1) in the spleen, HE; f. Nematodes (#) in the mesentery ({') caused a large number of eosino-
philic leukocytes infiltration in the cyst wall, HE; g. The amplification of pane in Fig. 4f, a large number of eosinophilic leukocytes
(1) infiltration, HE; h. Nematodes (#), adipose tissue (1), pancreatic tissue (A) and a large number of infiltrated eosinophilic leu-
kocytes in the mesentery, HE; i. The amplification of pane in Fig. 4h, secretory granules (#) increased in pancreatic cytoplasm and a
large number of eosinophilic leukocytes (4) infiltrated around the pancreas tissue, HE.

33 REBEELH IV Y RHRSEHESE BB H AT T BRI L PN BRI L 5 RN A1 B L

BRI AT 1909 4F i Jagerskiold ARG A A4 SR PL 2% A9 R A0 9 A B i K e U, sl ad A
S H NI S S i T a4l LUE TURYL T [Anas platyrhynchos domestica (L.)]45
NAFEXN AL S BT T E AR TS, IO B L Al HAURRRIR T 1V 4
Xt EARIEGE T RIS (Ardea herodias) it B Lk AL, B At S A MEVERRAT B0 BT AR IR 25
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PCR analysis and morphology of the fourth-stage larvae of Eustron-
gylides ignotus and histopathology of two infected fishes in freshwater
lake

JIA Xiangxiang, LU Hongda, ZHANG Xiaojun, ZHAO Huan

Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding; National Pathogen Collection Center for
Aquatic Animals; National Demonstration Center for Experimental Fisheries Science Education; Shanghai Ocean Uni-
versity, Shanghai 201306, China

Abstract: To determine the taxonomic status, characteristics, and histopathology of nematodes infecting the in-
traperitoneal tissues and organs of Culter alburnus Basilewsky and Hemibarbus maculatus Bleeker, PCR analysis
were used to evaluate 18S rDNA and ITS rDNA sequences and microscopic observations were used to evaluate
nematode morphology and histopathology. Nematodes were identified as the fourth-stage larvae of Eustrongylides
ignotus and their ITS rDNA sequences were confirmed. Six spinous papilla and six papillary papilla were identi-
fied in the cephalic extremity and caudal plaques in the posterior of E. ignotus. In addition, data were supple-
mented, and new characteristics of morphological structures, including lateral plaques with grooves, were identi-
fied. Their body muscles were of the polymyarian type according to the number of muscle cells and their charac-
teristics at one end of the body, which stretched into the coelom. The esophagus consisted of a dorsal gland, ven-
tral glands, and a three-radiate esophageal lumen. The intestine was more cell type according to the number of
monolayer columnar epithelial cells in the intestine. The outer layers of the ovary, oviduct, testis, and spermaduct
were composed of connective tissue mainly with fibrocytes. Histopathological observations revealed that some
nematodes infected the liver, mesentery, and spleen, with the formation of cysts in the abdominal cavity of fish.
The main inflammatory responses were the formation of cysts, which were mainly composed of fibrocytes, blood
vessels, and many infiltrated eosinophilic leukocytes. The cyst underwent formation, wall thickening, enlargement,
cell wall necrosis, and rupture in the late stage. Severely infected livers appeared congested, with cell necrosis and
hemosiderosis. The spleen presented ischemia and hemosiderosis. Secretory granules of pancreatic cells in the
mesentery were increased. Thus, infection with the fourth-stage larvae of E. ignotus induces different degrees of
histopathological changes in the internal organs of host fish.
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