XE%HmS: 1000-0615(2021)09-1555-08

8 E 8 B AR [ FTiC R KA RRIE

THH, Kéert, BRLE
(RO A, A b2 0, SOV % AR 9%, BIR 401331)

K2R, 2021, 45(9): 1555-1562

;€
dfs et um
¢
JOURNAL OF FISHERIES OF CHINA
DOI: 10.11964/j£c.20210612923

Science Press

TE: T RREEENFERASMABE " EZHNRE, AHXRZAHSITE R,
NFEMF. ZFRRXEFRALRES i, XAE#FTTHEFR. ERET, ZEK
BAFTETETHRS, AT RANEWERNZLEAY, 2WAEHEY, TEidE#
WY, T K 9.2~11.8 um, 5 83~10.5um, E 4.4um; #H 2 A K/ANFFHKEPRE,
QA E A RS AR, AWM K 3.5~4.7 um. T 2.4~3.1 um, /PN E K 2.8~3.8 um. T
18~26um, k. MER2LANELSERIE;, HBorRTFERT ULV BES, #
G E B A, BN gl . 18S IDNA 5 B 47 94 B 48 S a8 fLUE %
99.69%. E ., ZHFE RN BAFSLTAENF R URE 6 B KW, %Mk 5 ELak

mE, BREIITK. MEREEREES

PeANFf s iz B, BT R EERH K,

AR RZEEETER . HE;, BLERBOERRENRERR,; HomkH

BEEHARAZEHT. REHRE, BT REINAEBAR,

BIRRW, BB R H

FREEmME, HFEL, FEHRLORFAH. SR, #7FHEFRAREXL,

RREZMMERZRE AR RGN ELIRE RIS

7H PSR ARG R B IR R B OB KA

o A0 B AT AR IR

KA R b FEFIDE; 8 ARRE

FEIDES:Q179;S941.5

L HUJE (Myxobolus) & R 48 1 B b Fp 2k B
ZE, HHEIC A 979 A, 4 K 2 5 i 2
AT AEE . W BiE . AR . BRI
P RFEMEEFZFALIHEY, — Ll
A EBOR, SR AEIFIRSZI . ML .
THAL DB R 8] S W IR R SF e, e AAf
IK 77 FR G 52 BIAS [ F2 BE () 22 B 2k BT, 43l
AW (M. wulii) T AE T 5 B R (Carassius
auratus gibelio) W JIF IR AR, 51 5 & 4 8 i 1+
qog, e EIEERIE K. A3 g . B AR,
RABCT, fEJE K B T R AR AL DFE

IWHSBHEA: 2021-06-27  {&EIAH: 2021-08-22
BHTE: ExARESE4E (31970409, 31601845)

XEkFRERRD: A

WL (M. artus) 75 4= T 54 (Ctenopharyngodon
idella) WTT A E)Z, fEMBEHLUE R EE, 5l
A HAO I KRR, RO R, 5L
T2, FETRGK 90% A I, i U™ H A 2 BB ks
AL B Y 2 (M. honghuensis) 77 4 T 5 & S 1Y
MR R, | S 7 A 0 g O A >, 0 e 5 e
Koo, W)L ARE, TBAREE, 173
B%, KEAAR, KRFWZ, RS,
o 2 R P R E RS TR BRI ZE T 1Y, SR Tkt
Wil 5 5 % 3 % B A 1 R R R NATT X PR 5 T 1)
AR ETT K, AR D 3% BE 10 28R L 1Y W vE
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1556 KopE o R 45 4

T .
8 JE L B (M. basilamellaris) 549 ) 2 )
FERAGE T M X A8 (Cyprinus carpio) SETRA IR
XFHAEAT TR A RN ARk, SR T
S SE MU BRI SR A3 AT, IRTE o FER S N, B
J& , Molnar "% 5 J5 FRR R E TR MU
I T 2H 25 B2 fa] R T 98 A mY U
g, (HIF3 A R HX i W0 . Eszter-
bauer!" T 2004 4F 7 £ F FE K FK 2% b I Ab
FE 1 18S tDNA 73 T ¥dli o AT X KR A A [
Dt A A DX RIS Y R A e R AT TR S
oy FHRAE . LU AT ST, JEXT M5 &
A RS B B RN i B LR B B R AT T
TN R RN 5T, DU Sy S A vt ) S0 P
KAZHR I B IR S BT RE

1 MRS A

1.1 FRARESEYHEE

3 B Bl R YL i T 2020 4E 8 H Il [ A E SR
MM EITX &AL RRAT Y, WHE
PG 2 B IR . 45 AU ER o HEAT A R L
MK, (NAEE R, KR EE
B, B BRI B T B e AT
A K vh Yk 3 3, 2 000 r/min B.OUTTE, 5.
H P % FNRE AR b B Y G Lom 451 X OC
SRV IR IE W T

1.2 EF 4 DNA B, BREE BN F

4 ICK < E 5 B AL 5% B 2 500 L 4
MR, 56 °C &R VA R o R4 Y K
T 4% 44 B8 DNeasyTissue Kit (QIAGEN, Diisseldorf,
Germany) Ut HB AT, P15 18S rDNA 1Y 1E/f W]
51914354 18E 5'-CTGGTTGATCCTGCCAGT-
30T 18R 5 '-CTACGGAAACCTTGTTACG-
3™, PCRAAZR 20 uL, {46 Mix 5 pL, 18SrDNA
/R 51845 0.5 uL, 4] DNA 5.8 uL FI XL
77K 8.2 uL. PCRFEF: 94 °C FildEtk 90s, SR
AT 35S AFEER, fL4G 94 °C A PE20 s, 58 °C iR
K20, 72°C fEAH 2 min, %372 °C FLAEMH 5 min,
feJi 12 °C i . PCR =Wyl i 1.0%3 5 1% HL ik
FI DNA By ig 0 12 i 77 £ (Omega Bio-Tek I Nor-
cross City, GA, FE) /g Maifk. PCR/™¥yi%k
AU E R A YR A R\ .
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1.3 FIpHMAEZLAE

DUIASHIF 52 31451 18S tDNA JF 5 N3, 1
NCBI (https://www.ncbi.nlm.nih.gov) H' 4 BLASTn
() 5P Ll X o 3 BRI I P e 1Y 22 S5 LY
H), LAY JEEE B (Kudoa quadricomis)(GenBank
st FI792721) FlaidtEE H (K. alliaria) (GenBank
BT DQI82561) AN, FIH] CIPRES (http:/
www.phylo.org/sub_sections/portal/) ¥4 # £z K bl #R
B (ML tree)"”, MrBayes 3.1.2 #{F 4 22 D1 i)
(BI tree), =17 1000 000 1t %% )5 F) FH FigTree
v1.4.2 il Adobe illustrator CS4 H 1/ 52 A 5 48 4 1
2=,

1.4 ‘HIOFRIBF R

U L) A, i 2 R MR AR A N 45
e, BUREHERZHZX 0.5 cm®, Bouin [C K [E %€
24h, ARIKMHPERN 120, 60% LEEML/K 0.5 h,
70% Z MK 0.5h, 80% ZBEML/K 1 h, 90% &
BB 7K 1h, 95% L EEE/K 2h, To/KLEET ik
0.5h, JL/KZEET /K 0.5h, —H KA 0.5h,
56 °C 124 4 h Y i, MR BN 5~6 um,
ZHRIEPEE 10 min, T/KZEE T Z/K Smin, G
KZEET K 5 min, 95% £ BE%E K 5 min, 85%
CWEE K Smin, HEKPpEE 1 min, HFARERE
15 min, F2K/KEPE 1 min, 1% h#E 2 BRI 4>
1 1s, HRAKER 10 min, PFHL2E DL 1 min, 7%
TEKEEVE 5's, 95% L PEEEVE 1 min, JC/K BB
7K Smin, T HZRE 10 min, fizJ5 A ER R
£}, Leica DM6000B ik {55 W2 I 4 1E

2 4
21 S@EMABMESNS FEERERS
RXED

FIREN] T 88 22 TP ER S 4b, 2 aBRIR,
HARZ0.8~1.5mm (BRI -1, 2), #7550 M5
5 R B0k R B 4% i UL S Fr g, 0 i X AT
WAL 2 A KN FER S, BMRE., BT
£ 9.2~11.8 um, %% 8.3~10.5 ym, J& 4.4 um, 7
BiEE, BT e v T AR B VIR R A, R
WLAE S . BB BRI LA, A 2 A
KNSR AT B, 2 B2 AY i I S 3
Hoh R K 3.5~4.7 pm, 9% 2.4~3.1 um, W%
FRgELE 5 e, MK 2.8~3.8 um, FE 1.8~2.6
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ElhR

Py T

b ORI RN

N
L

TR R K 3 R BR LA 4R

1% (BOHk) BB EOFk); 2 AR LR, 3 ne

Plate [

Diseased C. carpio and its infected gills

1. cysts (black arrow) and the damaged gill filaments (blue arrow); 2. the cysts attached to the gills; 3. diseased C. carpio

um, P22 P¥gELE3 E (51, £ 1),

AW ST T 345 1Y 18S rDNA K 0 1 898 nt,
TE NCBI (https://www.ncbi.nlm.nih.gov) F¥J % 5% 5
A MZ343303., £: NCBI 1 BLAST FXT45 R BN,
H 5 B i S AR ML . AFS07971 AHARL R e e
9 99.69%; BI Fl ML & 4t k& & W #1 $h 45 ¥ FE A
—H, AR AR LA HL AF507971 h A7 3R
%, HEAMRGENEFR (BS=100, PP=1); Hfi/5
MUK 5 A7 A 0 5 AR L B (M. tsangwuensis) Fl
DS (M. musseliusae) 73 511532 (5] 2),

(@)

22 HREIRKRERSEIR
ASHIEFEARAT 005 S g 4y £, R e 2 R
frahgetg, XA SR s RR B (R T -3). )
g R, MR @, Mol 2na
@, SERMFW W B L, 622 JLARHE
EHZRDAFRHCHCRASE (BT -1, 2);
At B4 P2 e Ho A A U R e I A g g

23 HAREFYR
HATERAG R TR, O BEARIR A A

1 SREHUERARARET

(a) LT 5EIM: (b) Ml F4EM M (o) -7 T W

Fig. 1 Matured spores of M. basilamellaris

(a) mature spore in valvular view; (b) mature spore in sutural view; (c) mature spore in apical view
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1558 Ko kAR 45 &
#1 BEMOATERRANKESELR
Tab.1 Morphological comparison of different strains of M. basilamellaris
B LR AW JE g Hdt
M. basilamellaris this study the original data""

il FHKxFE/um  spore lengthxwidth
7 JE/um
KILFEK X TE/um  large polar capsule lengthxwidth

W 22 1 50/ Pl CK A 8E) - polar filament number (large polar

spore thickness

/IMEFEK D /um  small polar capsule lengthxwidth

W22 Pl 50/l (/A FE) - polar filament number (small polar
capsule)

fEF  host

ZHAEFRAL  infection sites

HFEALE  locality

(9.2~11.8)x(8.3~10.5

) (7.7~12.2)x(7.3~9.9)

4.4 4.5 (4.2~5)

(3.5~4.7)x(2.4~3.1) (3.2~5.4)%(2.2~3.3)

capsule) 5 (5~6) 5~7

(2.8~3.8)x(1.8~2.6) (2.5~4.4)x(1.8~3.3)

3(3~4) 34

il C. carpio fil C. carpio

il 5 branchial arch
) F R E RO
Hungary

5 branchial arch

r I M
China

Guizhou, Hortobagy,

0.95/58,

1/93
0.97/52]

0.99/75
0.6/39]

0.92/-

4

0.87/-
0.99/76
0.92/33

0.2

1/100
0.98/71+
0.99/79
J

INGHEE M. parviformis AY836151
Engiitifs . M. impressus AF507970
PESHYE E Momuellericus DQ439807
FEMBYEH M diversicapsularis GU968199
FRBGEH M. gayerae DQ439809

B ML R . M. bjoerknae KF314823
PEAME R M. cycloides DQ439810

192 BEE Y M muelleri AY325284

BRI R M. bliccae HM138770
FENRFE BT M. feisti IN252487
HEJAMGA E M. cyprinicola DQ439805
S M. dispar AF507972
ERBUE R M paviovskii MG520368

JUMB S M. kiuchowensis MG520366

MREHYE R M paratypicus MH119080
W FEMEH M. gutturocola MF543859

HEIEI L M. basilamellaris AF507971
BRI R M. basilamellaris MZ343303

GREMGE H M. tsangwuensis KI561441
DM M. musseliusae FI710801

1/100[ JB3/RBUELE M. fryeri EU346370

L 1/100[

& 2
5 RAL S 5 BUML A4 [ #3EME ; DL BL R i, - RoR
TR K, NEHEXKN=r2—

FITEEESR K alli
fFEER K quadricornis F1792721

ETHEMEA SHEXHEEARA 18S rDNA FHIRZ L EH

L Bt M. murakamii AB469984
aria DQ182561

ML B #E BET5 fA — Bealish o B O 5 0 O AR ST S R LR AR B </

Fig.2 Phylogenetic tree of 18S rDNA sequences of M. basilamellaris with relative species

Numbers located at the branches nodes are bootstrap confidence values resulting from BI/ML; values of BI are taken as the criterion
here,“-"represents that the values of ML are different from BI or lacking; bold black fonts represent M. basilamellaris population in this
study; “//”means the lenght of hiding branches, one third of the original branches

oh [ K A
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PR WS A MR 22 BT, (LT A AL 3l ik
A8 Z 18], A Sl 6L T B 22 B AR . bR T A
HPMBFERE R, ARARC LB, i1
RMCTE J L A 45 4 2L (PR T -1) 038 19 e S
JZ W 22 & e A0 R L4 A A AN,
e J AT AT L5 B 4 4 20, AH R AR TR R
(OB TR, o0l 22 ZH SV P i ¢ (1T I -1,

i |

4)o PN BN Bk, Rk B IR
LMK, &R . BEE SRR -1,
2); 73— MIBT AL Ak, Bl A S kAR sl ik
O ST A S AR AR IR (TR IL-1, 4)0 R A
WENEFRERY R L, 01 16 A5 BEJH [H
B o A T AL R e A 2 P A
P el A B (B T -1)

B REEERERLE LN REE
L2 REY); 2~4 KON 1 by o M d IR AA R NSk, BAA. 2 NZhlksr 32, BC. M41fMe; CW. fuFERE, EA. % H 3k,
DP. K HHfUFE, IS. RGMM T, MS BT, P. 7%, RP. MM, ~CRMAMML, AMRZIEBEMLS AL, SRR
I A8 R AR % TG 4% 2E 11 1 B
Plate 1]

1. the cross section of gill filament; 2-4. the enlargement of b, ¢ and d in figure 1, respectively; AA. afferent arteries, BAA. the branch of afferent arteries,

Histopathological changes of the gill of diseased C. carpio

BC. blood cell, CW. cyst wall, EA. efferent arteries, DP. developing plasmodium, IS. immature spores, MS. mature spores, P. plasmodia, RP. ruptured

plasmodium; * represents the fractured gill filaments, A\ represents the compressed connective tissues, ¥ represents the position where the blood vessel

is stuck and blocked
3 e

SR R B AR A A bk, AT
i 22 B, ol 22 RN 5 2 ] 4 A fs R
JE U6 412 8 F A S R A9 o A T e UL R
B, BA 2 KRN ERWME, /755
Fele b HAT VIR R, 87 i JC 2 (8] 58 g
L, ERE ARk e (0 s R 2090 1A B
A 5 A AR A A9 1l 5 R O ol DU 1 3 T

Hp [ 7K 77 % 45 F /) sponsored by China Society of Fisheries

7 W SR AE . 15 35 R A 9 T A 3 A3 2 —
] BRMFSE LR AR S AN, H AR E
K/NFE—E (R 1), %2R E TR
TR, H O 18S rDNA 5 il B e dt AF507971
HA599.69% W [FIUE T, JRJ&E T F0 9 {E w5 it
Hh, RGEKRE A R R R FR (F 2).
A TIF 5 J9T AR A5 (4 L3 Ry Sy 8 RE g o 5
JE LR R R ARGE
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45 %

BRREEIRAMARE, HERS A2 R RER
22, GRS RHUB S5, b B 22 48 ) B S
#, B2 WNHESE 28N, RO
Tz, FE b AN . RV A0 AN AT A

A4 Y tﬁﬁm%%m%,ﬁﬁ%%%%@
W Dy R, e HOAT 2 A T S R A A [
B, RN R B2 R . BRZZBRCE . B AR
HAEHA, i ERSS A H S S g
oA, DLRR R T B Ok Y R A 2
JEAE XTI R B DL 2 2 B 2 S
FH T 22 T A ) 0 A R AR v A
ﬁ#@%%%ﬁl?ﬁﬁkﬁ%&%k¢@%,
T AASE 98 BT A A 38 1 LA 4 SRR W
o Bt 761 PR B 2 g 48 A, R ALy ) A AR
AR F AR % v ] ) DY R R (BRI -1)5 5tk )
B, P U B 70 2 1) AR B R AR AR H B
Jok Z 1] Ko il 22 FEFB . pe Ak, A 5 ) g fi
BRA UM L, S A 28 R Y 25 S e A B
fif 5 Lt H X A A A 2 U IR M AN
DAL ot I V8 A 10 280 37 A ORE A 32 B 2 2
PR A, AR ST o R A 22 %Kﬁ
] Ve 0 A 9 P T G 22 B 0 PR PR R, A B
o 5 f8E PR 08 ) B U T AE T 5 ﬁﬂzﬁﬁﬁ‘{ﬁméﬁi
AN JE AT R Ay i O A . e A A S A
M2, eI T AR 06 R RN
IR, B R W 2 .

Zr b, SRR d O R Sk A . A Bt
%%ﬁT%%A@E@ﬁ%ﬁ%EEEW$@
F BT DL K s PR AE 0 T B A, O R
R A By P T SRR PR
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New record for Myxobolus basilamellaris in China with histopathological
insights into gill infestation

WANG Miaomiao, ZHANG Jinye ', ZHAO Yuanjun"

(Chongqing Key Laboratory of Animal Biology, College of Life Sciences,
Chonggqing Normal University, Chongqing 401331, China)

Abstract: Myxobolus including 979 species, is the largest genus in Myxozoa, which can parasitize different tis-
sues in fish and bring about myxosporosis to result in various degrees of economic losses in the fishery. To identify
the pathogen infecting the gill of common carp and analyze the pathogeny of its gill seriously damaged, those
methods on morphometry, molecular biology, phylogeny and histopathology were employed in the research. The
results showed that the myxospore of the pathogen was elliptic or nearly round in valvular view, lemon shape in
sutural view, olive shaped in apical view. The myxospore was 9.2-11.8 um long, 8.3-10.5 um wide and 4.4 pum
thick. Two water-drop polar capsules were unequal in size. The anterior ends of the two polar capsules were
slightly close together. The larger polar capsule was 3.5-4.7 um long and 2.4-3.1 um wide, while the smaller one
was 2.8-3.8 um long and 1.8-2.6 pm wide. Polar filaments within the large and small polar capsules were coiled
with 5 and 3 turns, respectively. V-shaped folds were obvious in the posteriors of some spores. However, intercap-
sular appendix as well as mucous envelope and aiodinophilous vacuole was not observed. The similarity of 18S
rDNA between M. basilamellaris reported and the present species was 99.69%. Thus, morphological and molecu-
lar data of the parasite as well as host species proved that the present species is M. basilamellaris, and this is a
new record in China. The cysts developed between the afferent and efferent arteries of the diseased carp’
s gills. Due to the increase of cyst volume, the afferent and efferent arteries were compressed to be
deformed and blocked, and the bases of filaments were also mechanically fractured. Some connective
tissues around the cysts were destroyed. Moreover, the myxospores infiltrated into the surrounding tis-
sues after the rupture of the cysts. Therefore, the main cause of death for diseased carp is that the cysts
of M. basilamellaris oppressed the main vessels and fractured the gills, which resulted in poor blood flow and
insufficient blood supply, and finally led to the loss of respiratory function of gills. The morphological, molecular
and pathological data on M. basilamellaris from this study can provide a theoretical basis for its prevention and

control in aquaculture.
Key words: Myxobolus basilamellaris; new record in China; Cyprinus carpio; histopathology
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