43 % 5 4 W)
2019 4F 4 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 4
Apr., 2019

X ERS: 1000-0615(2019)04-1154-08

DOI: 10.11964/jc.20180111133

ERERERRBRNBAREZDIHES FEE

EIE, B,

#oOE', MRS,

o &, X

',

AR X

AR
T 3,

(L POl oK 2 i it st drody, DU RS 6111305

2. DU AN K 2= B B 5 N S A RE DU )11 45 B SR

» P9I RHE 611130)

MWE: 2017F6H, W EHEREIHEREEFIABERT. TEERNEBY

K, BMERRNTEDEH. AARRERTHKEA,

HAOTHEF TERDSFAE,

HRHEFMPCREEN . AEFREN WA, FEARFWE LI BB GG & A
F, RAANAAETARBHAERETHE. FAEEABIFAET LT K 423~30 um,
F10~15pm, MEKII~1Spum, ERIFEF, HERFTRKN3~12, AFERE—E
AEERAWHEE, WmBTREA—NMARFRRNIE, GERRBS %, 44 FH
AR o #y 18S SSUrRNA [ 3 47 8 A PCRA M, # 3 W K/ 4 716 bpely H #y Jr B (% 4 A
TKF-1), BEWAHFHMFRFHAQLNMERZALATHER 2. REAFLHEHF LK
PCRAS | 45 R # A AE 55 68 oy Jb - % RS 5 & 1) 32 A 2 BT 3o

KU S8, FHEM AR, AHHEE,; PCRE

hE DS S941.5173

HE 8% 81 (Cyprinus carpio var. specularis) X FR 5%
iR BN AR AE B, SR T4 BB I 4K (Actinopterygll) |
i JZ H (Cypriniformes), ##}(Cyprinidae). /g
(Cyprinus). Ji7= TR, 2—fZ U155, Wk
i35 . AR AR M, A20H 42804
AFKE G, BC I E A )y 2 AR K SR
pn P — o (HPRPUPE 2 B R AR

5 e B B (Thelohanellus kitauei))@ fh i1 1
4 (Myxosporea), W7 H (Bivalvulida), FL A}
(Thelohanellidae) . H.1) 1 J& (Thelohanellus), %
TEFF 3 i I B AR AT UL B K B f 2, i
Ik 6 2 U X T e A R AT R AR A
ZHIRPH T REAEERERIESINE, &
Ui G 1R, ) T — g T AR Al . 5 TH G T TE A%
8. T K429.8~35 um, FE47~12.3 pm, $LI
IR, BE TR IR, B e 19~25 pm,
YN um, fLETPAE SRR NME, T
hEA — AR, 2012 804EAT, HARZEE

I #S BHA: 2018-01-10  f&EIBHA: 2018-05-07

MEAREE: A

UK TE SR i 0 rp Ok B R L OO B S R
B L S E R WA IR E R GE . T
W, YR T | 2 i XA 5 R e 5 B
B R B
2017460, U 1| F5 S 5 7 B 3 174 A 5% #E A
W, oW A MO R E TS, Ae
Z it HRAPUERESYILT . 7
FUE AT ) R Ok B T A R b, BE A
PR, ABEIE D ATE IS W, BEHLR A B
o A A AL, KA I 2% K BB 43 1 R R I K, )
TFIE J v] 0L B BE A — 28 KN — B b B, ik
YREATCECAK, BALESH. WY RIK
H ., FH R, 55 EErE. s s+
UL NI D Gy B A B A 1 A B R A L it
— Wi, AT T YRR TR AR L R R A
KR 22 W, R B2 B, FE k2R AR
BE NS BN TR A A, S e R ]
WA, TESMRN R, &E#HET T AR R

AR : DU )IA BT BT HE R T H (20147Y0143): #0F 8 K I 24 A A B A BA K S 13l 61387 21 BA 35T H (IRT0848)

BIE1EE: EJF#, E-mail: kywangl955@126.com

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20180111133
http://www.scxuebao.cn

434 MG, S MERTHL A B U I 2 SU B ST K0 T 1155

Fese by THEE , ARV BIYE. W1 EHE B
B A BT T AR R O B A SRR P B

1 MBS FE
1.1 SRENHREEERT

s £ A IO 1| 72 B S 3R 58 3 1A SR R 9 i BE HE
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B EF -, NikonS5ii Sl 57 W5 20 21 A8 IF 4 R
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CCTACGG-3', %X} Bt H118S SSUrRNA KL A (1)
eSS . 5'-GCCCAGTAATCTACTATTC-
GACG-3'/5'-GCTATTGATCTGTTAATCCTATC-
30V B AR T AR T AR () A7 PR 7
BN % BRSP4 2L A A BOR ) S R R
B i M 2UDNA, DUHOB AR, 2R 17 B A%
A=Wy H 18S rRNAJE K Y1 . [ 24U : 94 °C
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P£18S SSURNAJL K PCRY # . W Z4(: 94 °C
5min; 94°C30s. 51°C 1min, 72°C90s, 304
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A 15 B DN A 51 18 i3 NCBIAZ R 504 122 Y
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Plate [

Sick C. carpio var. specularis

1. abdominal distention; 2. masses noted in intestine lumen(—); 3.
swellings in different sizes(—); 4. swelling blockade the intestinal
lumen(—); 5. the swelling is gooey, gray, completely enveloped and has
a vascular distribution on the surface; 6.one pear-shaped slender neck
structure connection between swelling and intestine (—); 7. swelling

section as meticulous as paraffin
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REMAF AR 7 23%, HPIET R Al iK40%BET R
W A T 019%) . £ BRI R W A
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T, AF ) ) R A B A 2 A A ) (9 B S R AE )
P8 B T ARMEX 0 AR, BEE 4


http://www.scxuebao.cn

44 MR, S MEGEEE A B HUR A 2L ST B T R T E 1157

PN
sporoplasm
) macronucleus

' | iodinophilous

polar filament
e
polar capsule
BIME
sporoplasm
micronuclei

o TN

4 spore film

vacuole

Elh I HERBBFEEUE

1o A 7 f vl R OLER s 20 WA T A A 45 R QMR W W (—)s 3. TR TANEEA — )2 B EE W E (A G o), R
G 1A KA (B ) FI2A N (AL —)(HLE); 4. T 10 E

Plate I Sporomorphological observation of T. kitauei

1. fresh spores observed under oil immersion and photographed using light microscopy; 2. one round vacuole was observed under oil immersion using

crystal violet staining (arrow); 3. one sack (white arrow), one macronucleus (black arrow) and two nuclei (red arrow) were observed in the sporoplasm

under oil immersion (hematoxylin and eosin staining); 4. spores of T. kitauei

FAEYFENRE LR, 2=ENTH H18S SSUIRNA
J¥ 50 53 F 43 28 05 8 6 RG A  HEAT T S
9432 . rRNAJE K (tDNA)TE A ¥y i 4k 1 5 Fi2 opr
FEXFORSF, HohZ 48 DA, FL48 DUET ik L
THEBILT, BN EZEY TR RN, 1
A I TR A3 2 M i Tz B FRLA
TN B, R AR AZ B A% R (SSUTRNA ) 2 i 35 R A
[ 7 oAb L AZ ALY, BT AEAS R R i Bl
MAEfE 2R BAEREN S RIET £, 288
() B b A R IZ T A ) ACBIF 5Ty i —
AN B BB Y A S MG, GRS R R
e H118S SSUrRNAJE [H 1 R 5 1 PCREZ I, 45 5%
FBAE . FR G AR A R % 3 5 e DY ) A
GRRCE ST . JQ690367), Bl [ER(CE YT : HM62-
4024) . T ERDUKCE RS . KU664644) 1 75 B
M BURy— 3, =SRAE E A E G D
@y g 95 SR BRI (Branchiura sowerbyi). W57~

K& JUH HE sh ) 55 T 49 (Oligochaeta) i) 75 G 2 il
W1 AT R Sk 5 B B A TR DA

T, A 4R b R i B B A I s O
A, BIYGH AL H(T. hovorka) . Je FC B HU(T.
nikolskii). VELCHML HU(T. wangi). 5 B ELAR 1,
Hax sl i) 2 B B 5 5 B E . Zhao
LU DB A2 A 1 RO S B IR I 1Y 75 B
PR TR A A Sl PR 2SR - T A 1R R
2R, HAE RS 35 B A R TSR MESh ) 95 G
JF2 SRR PR BB T A A, R P SR A
TR S Y eSS, ERiANRE
oL, BE S R Y SRR 5 S 2 AR HE
BCHL, R AE TG HE B ) 2 G SRS A Y
LYY Ry € Rt N N S A S L e
MR IR, BRI E R IR, TR A
Fi i e 20 fo A HE S A 0E A K AR I ARGV Y
TEEERNKE, SEmBgEmms, Kk, &
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Plate [l Histopathological changes of C. carpio var. specularis infected by T. kitauei (H.Ex100, X200, x400, x1 000)

1. the intestinal submucosa necrosis invaded by part of the section of a giant swelling; 2. large cystic structures filled up with matured single tubular

vegetative forms (red —) and immature vegetative forms (black —); 3. all vegetative forms have walls; 4. the single plasmodia is infiltrated by amount of

parasites; 5. the teardrop-shaped spore has a polar capsule (red —) and a sack(black —); 6. the outer layer of the large vegetative is surrounded by

pseudostratified epithelial cell (—); 7. the intestinal tissues are atrophied near the lumps and left epithelium in some area(*); 8. the intestinal villi near the

mass are atrophied, got short and thinner and some of them ruptured but inflammation is not obvious(—) ; 9. the mature vegetative is broken(—)
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2l AR B L MR B, 3 g B R
N7 A A E G B 6 2 2L, e W 408 3 1) i 3
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20 | A AL T D O R T At 4 5 A A
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Fig. 1 The results of the intestinal nodular tissue DNA 18S rRNA gene PCR (a) and
the 18S SSUrRNA specific PCR (b)
M. DL2000 DNA Marker; 1. negative control; 2—5. the intestinal nodules tissue DNA
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B P B Myxidium cuneiforme (DQ377709)
i PUSE L Tetracapsulidaes bryosalmonae (U70623)

B2 SSUrRNAZEREWRG LB 7T
Fig. 2 Phylogenetic analysis of SSUrRNA gene

http://www.scxuebao.cn


http://www.scxuebao.cn

1160

Ko AR

43 %

SE

[1]

[81]

ZEAY, WUUE, BB, S HESE BT B0R I 4k IR
T (K 7 B S (0], T [ U5 4 12 2 41, 2010, 32(12):
981-983.

Gong Q, Gao S Q, Shan X F, et al. Isolation and
identification of pathogenic Aeromonas veronii from
Cyprinus carpio[J]. Chinese Journal of Preventive Veteri-
nary Medicine, 2010, 32(12): 981-983(in Chinese).

B R, BN, HE 55 B 7K T TR ) 7 S S RE V],
BRI, 2011, 32(8): 15-16.

Li D C, Shan X F. Isolation and identification of
Aeromonas hydrophila from Cyprinus carpio carpiol[J].
Animal Husbandry and Feed Science, 2011, 32(8): 15-
16(in Chinese).

SkEIE, BRIRAE, T HAR. A A4 5 % A4 UK [G).
JE5T BRE R, 1999.

Zhang J Y, Qiu Z Z, Ding X J. Parasites and Parasitic
Diseases of Fishes[G]. Beijing, China: Science Press,
1999(in Chinese).

Lom J, Arthur J R. A guideline for the preparation of
species descriptions in Myxosporea[J]. Journal of Fish
Diseases, 1989, 12(2): 151-156.

Egusa S, Nakajima K. A new myxozoa Thelohanellus
kitauei, the cause of intestinal giant cystic disease of
carp[J]. Fish Pathology, 1981, 15(3-4): 213-218.
YeLT,LuMM, Quan K Y, ef al. Intestinal disease of
scattered mirror carp Cyprinus carpio caused by Thelo-
hanellus kitauei and notes on the morphology and
phylogeny of the myxosporean from Sichuan Province,
southwest China[J]. Chinese Journal of Oceanology and
Limnology, 2017, 35(3): 587-596.

Seo J S, Jeon EJ, Kim M S, et al. Molecular
identification and real-time quantitative PCR (qPCR) for
rapid detection of Thelohanellus kitauei, a myxozoan
parasite causing intestinal giant cystic disease in the
Israel carp[J]. The Korean Journal of Parasitology, 2012,
50(2): 103-111.

32 E R, /N VAR SBT  IEE [M). AR,
JE5: A E AR R 2 AL, 2007.

http://www.scxuebao.cn

[10]

(1]

[12]

[13]

[14]

[15]

Hatakai K, Ogawa K. New Atlas of Fish Diseases[M].
Ren X M, Trans. Beijing: China Agricultural University
Press, 2007(in Chinese).

Eszterbauer E, Marton S, Racz O Z, et al. Morphological
and genetic differences among actinosporean stages of
fish-parasitic myxosporeans (Myxozoa): difficulties of
species identification[J]. Systematic Parasitology, 2006,
65(2): 97-114.

r A, SRASH, SR, S5 A H e R R T
SSUIRNAZER Y 1Y . %58 S HAZ W R A [D]. o [ #Ans
[52%, 2007, 7(2): 179-181.

Gao S T, Zhang R L, Huang X Y, et al. Amplification of
specific SSUrRNA gene sequence and its application in
diagnosis of Plasmodium vivax malaria[J]. China Trop-
ical Medicine, 2007, 7(2): 179-181(in Chinese).
Yokoyama H. Transmission of Thelohanellus hovorkai
Achmerov, 1960(Myxosporea: Myxozoa) to common
carp Cyprinus carpio through the alternate oligochaete
host[J]. Systematic Parasitology, 1997, 36(2): 79-84.
Székely C, El-Mansy A, Molnar K, et al. Development
of Thelohanellus hovorkai and Thelohanellus nikolskii
(Myxosporea: Myxozoa) in oligochaete alternate
hosts[J]. Fish Pathology, 1998, 33(3): 107-114.

Xi B W, Zhou Z G, Xie J, et al. Morphological and
molecular characterization of actinosporeans infecting
oligochaete Branchiura sowerbyi from Chinese carp
ponds[J]. Diseases of Aquatic Organisms, 2015, 114(3):
217-228.

Zhao D D, Borkhanuddin M H, Wang W M, et al. The
life cycle of Thelohanellus kitauei (Myxozoa: Myxosporea)
infecting common carp (Cyprinus carpio) involves
aurantiactinomyxon in Branchiura sowerbyi[J]. Parasit-
ology Research, 2016, 115(11): 4317-4325.

Rhee J K, Kim J O, Park B K. Prophylactic and
therapeutic studies on intestinal giant-cystic disease of
the Israel carp caused by Thelohanellus kitauei. 11.
Effects of physical and chemical factors on 7. kitauei
spores in vitro[J]. The Korean Journal of Parasitology,

1990, 28(4): 241-252.


http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1008-0589.2010.12.18
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.3969/j.issn.1672-5190.2011.08.008
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.1111/jfd.1989.12.issue-2
http://dx.doi.org/10.3147/jsfp.15.213
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.1007/s00343-017-5312-5
http://dx.doi.org/10.3347/kjp.2012.50.2.103
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://dx.doi.org/10.1007/s11230-006-9041-y
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.3969/j.issn.1009-9727.2007.02.001
http://dx.doi.org/10.1023/A:1005752913780
http://dx.doi.org/10.3147/jsfp.33.107
http://dx.doi.org/10.3354/dao02859
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.1007/s00436-016-5215-y
http://dx.doi.org/10.3347/kjp.1990.28.4.241
http://www.scxuebao.cn

434 MG, S MERTHL A B U I 2 SU B ST K0 T 1161

Pathohistological analysis and PCR detection of intestinal
thelohanellosis in mirror carp (Cyprinus carpio var. specularis)

YE Caiyan', WANG Kaiyu ", HE Qiyao', YANG Qian', LIU Tao,
YU Zehui', XIEHeng', HE Shengyu', HEJie', ZHAO Wuyi'

(1. Fisheries Department of Sichuan Agricultural University, Chengdu 611130, China;
2. Key Laboratory of Animal Disease and Human Health of Sichuan Province,
Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to identify the pathogen which caused mass mortality in farmed Cyprinus carpio var. specularis
in Deyang district of Sichuan Province, China, the pathogen of this event was determined following bacteriology,
parasite morphological observation, histopathology and PCR detection. The results showed that bacteriological
examination was negative whereas parasite was positive with Thelohanellus kitauei. Histologically, intestinal
damage is the most serious, where a large number of parasitoid cysts were noted. Morphological observation
showed that the total length and width of the spores were about 23—30 um and 10-15 um, respectively. In addition,
the polar capsule was 11-15 pm long and ovalellipsoidal, which accounted for about 1/3—1/2 of spores. The outer
layer of the spores covered with a thin colorless and transparent film. One pyriform macronucleus was in the upper
part and two globular micronuclei near the iodinophilous vacuole. Tissue DNA from infected intestine was
identified as T. kitauei (TKF-1) by nest polymerase chain reaction amplification of the 18S SSUrRNA gene and the
sequenced 18S SSUrRNA gene of TKF-1 has a homology up to 100% with 7. kitauei in GenBank. According to

the results we confirmed that the death of C. carpio var. specularis in this region was caused by 7. kitauei.
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