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SERMENERERTELEE. KR,
RIBET L 5PCRO R
MEkT, HFEF, BHHM, KM, HiEL

(¥ KK = s s AL & Ao LT b B 0HT oLy, i e K2 B KA sh i R
R K R E RS RV b, B 201306)

HIRFIHKHY

ME: IRARNER R R RFI R RERAERE, REERFAFRAKRBERN
AARRBTFRRRRTHNREREE, B IR RE. KR HBAHE KINK
e, AT RBERUNEMEKXPCRYT. HRAA, REHHRHEEKAL
REFREFETERBBER, AELE, RANPATAEEL TR LIHER
B, WAHARABT; ARAWFHERENCHARJET, BEEHHELH KX, £
RARACFREMEITMEREE, RERZTHRERART RS, HEHH KRR
FHEABPRBAERAAKRILRA S B ERTRO EEZ2HEMR, BREZEH %,
ERBECRARENTR, RHHARERFREFHELIAR AL, HAHNWKERE
P, NEERBRT, RAGEHB OO RART BHERDT, FE K M EH R
b, RERBEBMCULEHFALARK. EAPCRYMEREZN, ERXE - RME R
PCREE AR /7 B 1 #0 20- A GE 4 3 1 58441853 bp ey X X AR 1 B By 44, (278 kI i
FHAREXNE ZHRPCRY L83 bpHM &, HHARTWERA N EEZRH KD,
10A THERAEDCLEAPCRY HERFHHA. AHERFNET T RXER R T £
HWAANRF SRR R R, MEAHTRFHEAERN2M T X, BmEA X
T T A T B N R R O A R R T T R B T T VR AR o

KB AR, RXERA; FHELL; AL%E; PCR

hE K S:S941.41

S B (Carassius auratus gibelio)fZ 3% [F F
BRRKFFE MR Z —, FE AR R f g
HEERMX, FESREMA T RELR, Tl
hiFZ M ERESME AN, HIERFTHE
B S B B iR B G OR L WAT)T L SR TR A
T R 8 A R A R R 2 i -2 A
(Cyprinid herpesvirus 2)5| & 55 B2 EBRY . 1K
S K0 (Aeromonas hydrophila)5 | 8 i) 20 B P 5
I PRI A3 5L (Myxobolus pharynae)t | 2 (4 Kl 761
T HR A RV R F AR
B B B L 1) 952 95 2 iDL B M (Thelohanellus

WS BHEA: 2017-12-11 &E BHA: 2018-04-23
BENTE : K= 3h 3% B L 1R G0HT 0 (ZF1206)
BIE{E&E: M7k, E-mail: hdlu@shou.edu.cn

SEARERE: A

wuhanensis)ii , ZWREA AT . BRYLH G
B B BBUIET R AR AL, BN AR RN
M2, MRS AN E . WY . liEsh R,
BEW— s, —REBEBSkE, S
SHERM O BT RBRRNETFL. K
DU BT 19934F th M M 2B VR BUF i 44, )
FHOCRF AR D, 32 B 2 AR 40 A 2 A 1
E AT BB HOE 25 2% 1 4 38 1 5120 PCR S
DT Oy YR I SE T, X% A i
() 2 GE I 58 R UL GE o AS IR 5 1 UK 2 B
e B S BRI Ay o kAR L R THIB O
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KA, BRAEAR | A5 A A 2H S B
S AP CRAY g JEUA% R AGL I 4 A 45 34 T T A8 %
T B A o A S A R AR L, JE AR O T
R 3 B4 I 3 4t 20 P 2 25 B KA B A1 Ak B
Yool T, dE it 5 ECPCRAT B 5k B R A R W)
B, Rt — R IOIL R A L BRI AT AE T —
AT B E EE R, RN EE TR

e SR A A SC BV IR, D i 1 BT - 4
PR T —E b Al
R R S RS RES

1.1 SLWH&

20164E5H Wh A, YL IR4 W M i Bk 7= fa
B F YA & A 20 1 A b s T R
HARE M, 2K oN2.15~2.52 cm, R
40.12~0.18 g (n=100), JrFFAE LIRS N
S A KRR 700 LI K AR 37 1 R] 3% 2
A, BRIEF9: 00 FA5: 008X MMk, 4
KW ¥5 , 3R EHL 120 KA, 3758 3 1) 3 5
23 P E K IR AR R 7E25~28 °C, {1 W [ £ A
L 0 408 Bl 5 A A 0 T Y B P 4

1.2 fERFBERRFEEL

R MK GG B 8~10 fa iy, R
7 1] 24 35 25 B PR & T P o s R 4 (MIS-222) BRI
A3 53R4T PR R FIFH ZEN 2012 58 334 B A% 20 i SR A
Carl Zeiss Stemi 20004488 i G058 T UL%E, 4L
SR EERE R A 7R 20 S RS A, AR R e 1Y 43
WY, A5 AT 9 B 79 RS Ak 4
1.3 HAFEPUEANARELTK

N A A % T PR P A A BT L
A RERL , g 4R U U AT J 120 20 2111 1k 2 4
P (FRIPRFLAEZH Z1)10~1280 , % ~7 B 4 40
HRHL 2CPCRAF AN A REAL , A A 60 48 £ 21
TRAETE100% & B AR Ry S A PCRAT BT 1 & HI M
B IB R L, 7R B G (Bouin’s)
WP E, 24 WET0% LB A&, &
BERE CWEMEK . W RSB, Ak, YA
JEREE4~5 pm, ARG FIGHLL(HE) g0, Pk
B, HINIS-Elements F 4.0 % {4 7F Nikon Ec-
lipse 5514 B8 (H A) ™ UL A
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1.4 &EHFRDH

AR DA R AT AR AR AL 4 S P LK A
R, 05 N AT T A 1 B LT A VR Y
R, YR % X e a4 B it ) . e
W, —BAESHPRIZEH LA, N A ESR
RERRBI T W, —BfE6H LAIZE8A
A, FE RN TR I R O SRR A
AR BCAAL T A A O IR T ] R
W, —AE8H AN A, BN RVE T
ol /0 B A TR T A R A U AR AT B I T R
B, — Ao BRI, 8N I T E
A, REREREMENY R TR R SR —
A0 £ 0 AS ] 6 4 P DL TR H AR AR AL
RIEAFAL, RIEEE FigA 225, B4 5o
I AE I [8] Al 2

1.5 ERXPCROH

DNA#R B AN [R5 g B 107 960 48 2H 23 v i
DU HDNA R $2 By 75 4% Zhang 55 I 5 74
YERHE, FHIRFLBTR /R 220 2187 0%, fin A 500 pL
DNA i U 24 # (10 mmol/L Tris-Cl pH8.0, 1 mmol/
L EDTA, 1%SDS, 0.2 pg/pL##E AFK), 55 °C
120 r/minfE & 5= % i 7 h, SR MIAS00 pLif 4
By o A5 SEEQRS 24 ¢ 1), [ F#I%3 min,
12 000 r/minf&; # % 7k 25 0 AL (Eppendorf 5424R,
FEEDEO2 min, BCEWEWR, REMEIRE,
A SR A DT R 1R 40 nL TR ¥ B R 4
(3 mol/L, pH7.0)F1800 pLiiv Fo/k 2, HAT,
12 000 r/min&5.L>10 min, HCILHE, fN70%7M4 JC
JK Z. 400 pL, 12 000 r/minf5.0>2 min, BEHTIEE
BT, 29 pLZK B W18 K #10.4 uL RNase,
JIT A5 A A T 9 g I 10 0 B A A DNA RS B
W fdHE S FRMARAZDNARIUT A
BRI EA R, AR B R B TR AR A T
100% & BErh & A A TRy 4, s
s K RO KR YE3 h, 4 000 r/ming Ly,
W, HEEEVEIR LRGS0 CBERSr, 1E
Sk B X A

TR PR O 10T A N TG o8 B AL
AT A PCRAMT, RECL N HOM ik, TH %
R R P20 2, FEARAOL W GUBE T 2R AT W G
EW O o =, — M AE NSV A kL,
G V) T Ak 60 9 P ) 5T 2H 400 BR YD A A R
TG R, R A A AR 2 % B IR R T A
B, I E S AU B WS e T R L T
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SRR DA AR kA . RJR L THIRRTE 2 B9 BE AR 1L 5 PCRAT BT 1819

Ja o H o — 10 76 3 4 2RI A S X PCRAT 7 4G T A4
Blo —MAEI10H TRIGRMAMRE , TR
JE 30 TE R A AVBME Sy B, AE A D R R IR T
UL PR 2 A0 i B AT T O 6 I RN AT R AL,
AR 7 v 0 FL 3 oy — AT S50

EXPCRY ¥ HizUB —PCRY BIRH
Andree?5 VR IE FIMXS: 5'-CTGCGGACGGCT-
CAGTAAATCAGT-3'fHIMX3: 5'-CCAGGA-
CATCTTAGGGCATCACAGA-3'— X34y, X
5 AR PCRY R S8 N I ARTI3F: 5
ACCCACTTCTGTGGCCTTTC-3'#MIARTI13R: 5'-
AATCCGACCTACAACGCTGG-3'— XI5y, #
X —FRIEE 40 PCRY™ 14 5 I 1A 2 4% 14 LA S
FAL Uk S 354 RS TR S O iR A T

PCR = # 89 % % HAPCRY 1 Y &
1.5% B¢ W 6 ¢ P Uk R 43 25, 43 Sl D 3 B g
i B e DN A [ i3t 7] 6 4 Ak Il i, 30 45 34
(pMD 19 — T)i#EHz, KT DHS /g 37 2 41 g
Ak, TOBE, 26 IR AR TRERA R FII,
PATY 4 By )¥ 8, 43l 7E GenBank I # 47
BLASTEL X o

2 4R

21 JERMBERFRET K

LB SRR S b AT AR T S T AR £
A B w I IRR R BN, R E
B R A R R AT IR 90% A | B
o5 B R AR, R ) I AR N T YRR B Kk
B, KZHEH AR TA20h, iRk
Ok o R B, AL Sk Rl T O 2% 8 3 T G 1
AW EABEORENBE oA, RAAE, ME
EsPHE(E T -1a. b); KB, KA f14%
PAHR 2% 5 o] O, AT DA 76 2 A R Wi &2
T 22 5 B A0 1 R R B B B 1] i ik 40 e A,
R (0 (0N @ v 0 N i e vl ey
i, o A R BRI | 98 R B R,
ST S A KRR, ek
KR L BRI, SRS 0 —
BRI, BORAMMN L, 8RR,
K EAT R4 mmAEAE T -2a, b, ¢), ™
R AR 2 B E IR (B T -3a, b), f
bR AR T EE R AR AR I, REUETS
R AR 5%~30% 2540, fiermn RBBET R 1] 3560%

DL, YL AR fa A T LU IR,
T6LAE B 4 /0N, BB HE A S B 0 — A
BTG, NGy A KB K
S, AR /N I A0 5 A D T A (5 3R 40 i (] [
P A, 3 VAT 4 T O R, AR /DN T 7R R G TR
(IR T -4a. b); WHAMWT, A 04 £ 40 9 pe i
COANBHE, T4, FEAE Y 45/l S 0 2 40 i o
J B, WIRWCAHE B AR 1 -5a, b), 5l
FRA0 R0 s T R IR B (IR T -6a. b),
T A AR R IE R B, E R IR WA T A
o DL A R kL, S A TE DL R L i)
ARKIER, 100 TAJE — MRk, N
b FRERAS

22 HKXNBRAFEBMEARRELTNL

S AL R TR RROZ B R A AN )R R
N ZE 0 E AL, L ZE o B A 4 4 2H 2R
SEENRZ MBS g A N, i 2E
RGN B bn g g ik, DO R B A S
T BB A6 3 45 K 22 K000 A 8 8% R T Y A 45 4
Wi, AR T WA i 3 55 0 4 Fh i
. BRER AR B A AN i 4 21

KA DU A T 5 F B B
AR FARAS A AR A 2 B 2 AT A 2
FEL A B B, B I A TR, A R 4L
PE, A FE A 5 O AR R AR LA o 243G T R T W E
FEAK (trophzoites) I HABAN [7] A & B B ) R B 24 #1
F, YR — B AW RDE 5% 0l 6%
BRI, WA SRS DR R, H
Bt Z Mk E SR APE R, ARBEZ
B R, R R, B A A
R SE T rhG X, fSESNE A 4Urh ol H
AR BROEAMIE R -1),

R H R 0 e ] LG, HE AT
B, SirmgErh.oX oA RAGE R, g
T A JIEE AL 1 B R AR AR L oy SIS T, B 4
E FRIRE T R , AR & 5 K
WA &SRR . A 5H 20 Jifd (generative cells), 72
0¥ £ 41 il (pansporoblasts) Al XL = f1 1£& (double
sporonts) 1Y A LA DL e A, R i
T — L RE, A 776 2 0 BR
ZEMRI-2, 3), fleBorBoT, g shn ik
e T I, EE R R, A3 A 7 i 5% B A R
MARGBRMEII RN L, KRNWEY, &
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Bk |

NEEFR AR A FERNEET L
LRAEM: a i k3 PR B 2] 0L R e e i 8. b/ B 2S00, ALA6, MBALRERAM: 2REWN.: afif
IRR B2 M. b, MEARMA, SHARESMBORAM. cJ5l, BORMRE - SHE, MEXIREK; KRB
W: afib ™ E A I . 4B a WA ERMIBZH A /D, b B4 MB: SR affliimakRuER LA N,
bW I 3E, BERMME N, 6 R ahE IR AR AIRA S WER. b4 5 B E R KRR

Plate |

1. period of occurrence: a. slightly uplifted cysts were faintly visible in diseased fish by naked eyes. b. cysts were oval or pie and milk white on which

Symptoms of diseased fish and pathological changes of cysts in the different periods of disease

there were no melanocytes; 2. period of development: a. many cysts appeared in diseased fish. b. cysts enlarged and melanocytes increased in the early
stages. c¢. melanocytes further increased and cyst reached maximum in the late stage; 3. period of development: a and b. deformed fish; 4. period of fade:
a. cysts were shrinkage gradually in diseased fish. b.shrunk cyst; 5. period of disappearance: a. cyst uplift was not obvious in diseased fish. b. flattened
cyst and melanocytes were more dense in the early stage. 6. period of disappearance: a. cysts were uneasily observed by naked eyes in diseased fish. b.
melanocytes decreased in the middle and late stages

ROy ZLEIHAE N, T H O A T, fildk
LS B NI (UF 3100 D0 KSR B (T 2 (TR =N
11 €0 3 2 L (PRI R T -4, g 5 R R g 1 £

AR IR B R T B e A T %
Hra /s, AT A 2R T B, R A
F87 3 o 1 ) 9 A R AR PR (BRI 1),

H, RN W, R B A A A
% oy M M BUR S SR SR B R L, LA
Pl AT &, H A AR A AL oy
T, AR S (ER T-5), B Aot 4 B ok
Bewy b Bz )= N sz b (BT RRIT-6).
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T AT T A A 1 2 A 2 IR ) £ 2 PN A [ 4
W%, Tk, KRB TIEE,
VAR A W T B A A A A L ROR i
fifp B BAIE TIR 28 e — R (BRI -2), A Le e
7 s BOE A 0 208 M58 2 7™ A il 11 B At 10 1 A
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B Il REHMEARAKXARATEBMAARREETL

LR 87 ()18 ¥ 2 )R 2T 4R 40 1 (0 ) B BB R R BIE T (AR IR A B I (8), HLEs 2K M. BTG 5 5 7% VR 3 5 A0 R #1119
K, AE@BAMNBORBL(OIEL, HE 3EARPRECL, ERE®). BHBAMT), ZATEAEMRA). W RS )R
AT (A), HE; 4KEW: J5HA%ENEHARAMT ), BEREGOMIIN M2 REZTMMWA), HE SEREH: LA
HARMLSL A BE ()R ARFE 2, HE: 6.f#E(M)AifE L EMEE(TZ L, HE

Plate Il Histopathology on the infected sides in the periods of occurrence and development

1.period of occurrence: immature spores (A) were surrounded by many fibroblasts () to form the cyst membrane () between scales (*), H.E; 2. peri-
od of development: the proliferation of trophozoites and growth of the immature spores caused cyst (#)enlargement and melanocytes ( T )appearance in
the early stage, H.E; 3. the amplification of pane in Fig. 2: trophozoite (*), generative cells (1), pansporoblasts (A), double sporonts (6 ) and mature
spore (A) were showed, H.E; 4.period of development: mature spores (#) in the cyst and the cyst membrane thinned () outside of which many
melanocytes (A)distributed in the late stage, H.E; 5.period of development: several cysts were next to each other independently (#), H.E; 6. the cyst ()
appeared on the epithelium (1), H.E

T TR, T REE TN ERIT-3) e otk S 6 3 2 D 8 6 (L B T -5, 90
9L E R T A U A S A R g o 0 R T R U AR, IR R A
— N, R SRR R — S e, R S (T -6).

AN, BT € B A RS R £

HRH MERB TS, tmn 0 ROPCRAM

58 B 6 3 VA6 M0 5 100 O A2 2540 I P M T -4, T B 2R A T 41 S 4 B
Y LT R A WD TR IITE DNAZ S PCRY” B 5 BN I VR I rh vk 4 W
WO, fLE P9 RA R HLERT e R, B PRIV -a, SESUAS R0 RIS A PCRAN SIS B
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Sl

HIBHIRH AR X 2R R F & AV A R RIEL AL

LR B A T () MBI A sk O (), BTN, HE; 27888 A0 AT A R 0 R IR
(#), HE; 3HIBM: 38N EEA s AT S () BB BB = A S O (1), HE; 438K M1: A1 3 A JC A 1 1K 0%
&, RREATHEROWR), HE; SIERM: U N BRI, SR, REB(T)ITHEEM, HE; 6%
B U D B o Bt A AL R () B AR A A R K T i (), fFEBLE K, HE

Plate [IIl Histopathology on the infected sides in the periods of fade and disappearance

1. period of fade: ruptured cyst with mature spores (#) appeared the gap (), mature spores outflow, H.E; 2. period of fade: materials (#) after degener-
ation of mature spores in the unruptured cyst, H.E; 3. period of fade: ruptured cyst appeared the gap (') and degenerated spores (#) appeared in the
same cyst, H.E; 4. period of disappearance: no mature spores existed and only residual materials (#) remained in the cysts in the early stage, H.E; 5.
period of disappearance: degenerated materials (#) reduced in the cavity of cyst and cyst membrane (') gradually degenerated in the middle stage, H.E;
6. period of disappearance: the original part of cyst was replaced by connective tissue (#) distributed with numerous fibroblasts () and cyst membrane

disappeared in the late stage, H.E

1 584F1853 bp H 4%y, A%, A (i &[]
FH PR X B2 — B0, 99 1Y % R 09 R T R T 40 51
A PCRY™ 1Y 5 HL vk AL P 45 5 5 & A 0 o8 4 —
B, AR EESTISE . BRI R AT, HiC
PCRY"™ 4 J Byt i 5 06 foc v 9k &5 SR DL IR R IV -b, 81
KM A PCRY 1Y S5 RE 4 B4 3 5 11
P XoF BE ZH X I 4 1 58411853 bp H 454, (H 4%
S5 L BH P X R A A X A S, T S TR
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HAE 4 PCRY M5 o1 584 bp H 1y 471 Hh
B, 5 HPCRY MY S BeY 3 Hh 55 FH X B 4 %
N (853 bp H 1 257, (H 457 B IR (B R IV -¢) .
AR B 3 458 G 4k I P S, 9 3EfTBLAST
Fexd, 4559 W51 584 bp DNAJF 4 F1853 bp
DNAJ¥ 51 43 %1 5 GenBank % 5% 5} JQ088179 Fl
KJI813820AY 20 it HUDNA T 51 5¢ 4= — 3. 10H
TG RO, Toie A — 8 PCRIF
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M 1 2 3 4 5 6 7 8

bp

2000

1000
750

500
250

100

(@

bp

2000

1000
750

500
250

100

bp

2000

1000
750

500
250

100

©

B vV  REH(a). HEBHAOMELGEH(OEKXPCR&= - IKE
M: Marker DL2000; 1F12: 435 g 8058 — 0 A58 —SCPCRAYPHMEXS M2 3F4. 3 858 — R M8 —#PCRZ AIX AL, SH
6: 4r AR —RE R PCRIGERAL: TAI8: 4 I A — 4R 58 H PCRI A M Xt 21
Plate [V  Electrophoresis of nested PCR productions in the periods of
occurrence (a) and disappearance (b:early stage) (c: late stage)

Lane M: DL2000 DNA marker; Lane 1 and 2: positive controls in the first and second runs of nested PCR respectively. Lane 3 and 4: no templates in the
first and second runs of nested PCR respectively. Lane 5 and 6: diseased groups in the first and second runs of nested PCR respectively. Lane 7 and 8:

negative controls in the first and second runs of nested PCR respectively

SR TR PCRY R Y EH B S L, Al S ICH R ML, HMEEE, RE2010408
P DA R A LR K PR AT R RR 2R 2 20051, 19844F Wolf
SR O A A TE SR B 2RI B W) B (Tu-
bifex tubifex)& N T i 8+ 4L (Actinosporean) 5
A 67 B (Myxosporea) 3 B 77 A F 7K A B % FE T 85 (Oncorhynchus mykiss) I W) iR 1 Hy

3 iR
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(Myxobolus cerebralis)j[F]—¥)F , 7€ 1F B 5] 4 N
KH Z A BUE R KAR B AT 8
AR R T 2B, R B AKIR S
TEIE SR N &, WIRG 1 RS 14 do i AR 3% sk
T 5 HME 3 ) R T B HME 3 ) A 38R A T 5E
AETE SR IEIR . DS AR SR BT I 150F0RS 16
T B RS A AU R B SR R R AR s
T, Kifl 7. Woe H . iR il
J&, 20164 1L 73 T 2% 2 i Wl 1 K5 25
TE 75 [ B BB IS (Branchiura sowerbyi )R PN 1) 175 H i
i} 9 -F H (Aurantiactinomyxon type LY)J& T [f]— 4
Fifr, DRI b DA A 3 SR b S AR
I [C R SG] 24> 27 32 50 A 0 SR PR, AR R
FEAF AR A A A T AN R AN, 5 A AR A
I 68 £8P RS R R AR T SRR AR L, ZEE
T 222025 32 50 AR TF S py il 7 a4
T S0 R 22 ELR A0 5 ) AR AN T o3 N,
DL AR T S R AN, AS B AR R R
175 BT 0 A S AR AR R, E AN [ 9
5 INF J0105 B AR AL FIPCRAT T, S5TH 1 A U 1
T 57 B AR i & B Ok B R A 2 ) SR
A ARG IR, IR T DA R R
o ook AR P AR B A R, AR E T BB AR,
i HAE 2k B b B s 2 X

PR R A SOl S X A 28 AF 32 AR A R A
HOBAFERE, AnE AR FL B (Thelohanellus talipiae)
R ] 7E 2L 8 (Cyprinus carpio rubrofuscus Lacepéde )
HI A, XA EBLER H ve B 3E i (Oreochromis
mossambicus)W B8R A=, 85 BA% B (Thelohanel-
lus rohitae)l% V] TE 8 (Cyprinus carpio) IR | &
Js RN PR S S R AL A7 A2, AT DL 7E Bl (Parabra-
mis pekinensis)f) 18 25 A1 G BERP X AF EH
T S P T X A A R TG PR, AN Thelohanellus
hovorkai? 4= 7 B4 PN 651 6 = (1Y) 25 45 41 20
H, JEA0.3~0.5 mmIP) 14, o A] FF A 7 i 5 A
B JRE, NEF AT R SR 5E Y B (Ctenopharyn-
godon idella) . % (Hypophthalmichthys molitrix) Fl i
(Aristichthys nobilis)""; FAl HUJE X 27 3 J0HE 1
T RS 25 A A A A S R Y A 2R H I R L Al
ST S B 0 e e o | e et v = P S R
P, U Thelohanellus kitauei R 25 A 75 B iz BE [ ¥
B 2)3~8 mm K/ NAGHLFEDS ) Thelohanellus nikol-
skii FU7F A A £ B8 2% 1B 2 1~2 mm il g,
RO NG T iz —, Fmthi
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T 5 A WA R R R BOY i, AR
Fofty fa B A HAD AR E

FE S T ARLAD BLAE Al AN PCRAG I 25 2R %
B, 2w AR AR R IR A R
g i e o PR AR B L, 6198 M A 2R
WY W3 e R iz i R =k, SRR BEA
ERERUPES N VN R PN SRR ST RIE PN )
POM R O R AN BE A R A RS 2, 1
S1ER G ERER el I N B [T OE 3D E AN G
ORI A BN AR, THRMR AR AR E
Wb I R . 22U BUE AL WO B, TER
A, DR HUE SRR R B A AR AR R Y
HRZ B ah i A, o 205 2 4 4 02T 4 40 i
A, R 1802 iy i D T 4 1 53 2H A A6 9 g
7 6 4 15 ) FE O B S 3 22 B L8 0 A s AR R
W, fR B — PR, B E IR RS R
KT IR T I B AN W T, S
— R, RN SR AN, A9 S 4G 4 4
S 5k TR 8 2K 0 I 22 A1 T T I R 4R iR TR
R, BRI T AT 9 iR
K ETHIBIY, 098 BB AT T 1 22 i el
111732 0 45 /1, SR 1 g 2 7 T 28 e b
— i A B 23 R T A B R A 5 K
PR, 55 —Bh ¥ 23 LA A AN R F 3 T
AN T A0 MR A, LB AE /DN s AR R
I AT 4 I A A, TR DN BRI
M, FEZ D . B UPCRAG I 45 S o [ A
RWA X R, AW KRN IR
A 2% 393 04 T SR RE 38 1 1 5841853 bp H 1Y
At AHE R I AT A B AY A%l e R Ik
55, 1A S0 A ) R SR 5 B2 UPCRA T Y
H IR 19853 bp H A 4541, Ui 1 5k A 9 DL B A
R Y R E W, 100 Al E Lis s —4
bS5 A SAUPCRABA B H A 2574, JE
TARERRY) IR L 0 i th T 5L UPCRR M
(4 1) AU 15 Tt — 2P RS, BRI B A7 e,
X #E— 2 R T HUR B A A ) — T iR
e A R S A AR A A B APCRIT T
B8 R S B/ R SR N v RIEPIE LR IR ERS
YA 0 o R A H ARG A R W R, A
WF 5T K BL T BQDUEAR e A B At T A
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Pathology and PCR assay of Thelohanellus wuhanensis disease in
Allogynogenetic crucian carp (Carassius auratus gibelio) in the periods of
occurrence, development, fade and disappearance

LU Hongda’, REN Fangfang, JIA Xiangxiang, ZHANG Xiaojun, TIAN Quanquan

(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 University, Shanghai 201306, China)

Abstract: In order to explore the process and pathology of Thelohanellus wuhanensis diseased Allogynogenetic
crucian carp (Carassius auratus gibelio), the disease was divided into four periods of occurrence, development,
fade and disappearance according to whether there were mature spores and the degenerated degree of them or not.
Pathological observation and analysis of nested PCR were made respectively. Results showed that in the period of
occurrence, formed cysts on diseased fish were small and a little uplifted. The cysts were milk white in colour.
Trophozoites increased by profilication and no mature spores appeared in the cysts. In the period of development,
mature spores appeared in the cysts. Number and size of cysts increased. The cysts were gray black in the colour
due to the increase of melanocytes. Diseased fish with higher infection would show death or deformity. In the peri-
od of fade, mature spores reduced by flowing out into water through the ruptured gap of cysts or by degenerating
gradually until all of them degenerated. At the same time, cysts shrunk and melanocytes were more dense gradu-
ally. Diseased fish did not die in the present period due to relieved symptoms. In the period of disappearance, no
mature spores and only degenerated materials were left in the flattened cysts. Melanocytes reduced gradually. Fi-
nally, the original part of cysts was replaced by connective tissue. Nested PCR analyses showed that the 1 584 bp
and 853 bp in the first and second runs of nested PCR were respectively obtained in all of four periods of disease.
However, in the late stage of the period of disappearance only 853 bp in the second run of nested PCR was ob-
tained, which illustrated that its quantity reduced. No bands were obtained after late October. Present study not
only revealed the pathology of T.wuhanensis infected sides in the four periods of disease, but also defined two
ways of the disease fade and disappearance. One way was flow out of mature spores from ruptured cysts into wa-

ter and another way discovered for the first time was degeneration of mature spores in the cysts.
Key words: Carassius auratus gibelio; Thelohanellus wuhanensis; pathology; histopathology; PCR
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