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PlatelI The microstructure of microsporidian
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Plate IV The histopathology of infected ridgetail white prawn
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Plate V The ultrastructural pathology of infected ridgetail white prawn
LB T (B AEK) 2. SRS (RO k), M8 LA ESHEARZE(RS); 3. BUENER(BER
5 fF(AEFk) BEE/ME(REFR) ; 4. RER(BEES) PRMAEFR(BEEK); S. FHALHBRZEFMNZEZH
IR F 8L 5 6. BASMEE L B AN AN BT (2 5) FINUZ (73 ) I82% 5 7. WUBLEF 4k 8] i)/l CREHET k) 5 8. WLEREF 4k [l (AL +
L:: 8

22— BT TR BB E 2 B, 40
RIS, SN EEE —EREENYR,
W 22 B W0 WA R ST 0 B9 40 AR, T
OHSHIMA ") % B H 5 22 A o HH BR— AN 30
Bﬂi}e({fﬁ%@a‘ﬁmm@)ﬁﬁ) BN R 22 37 g o

gEtly, I A T HEH F R R . BEJS KUDO Al
DANIELS BRI B 22 2 — MR, 3
XA 22 HES ) J7 SFEAT T I, At A o R AR
IR/ TR TN, WS B 8%, F
ZWR RN 22 (IRE ) TR Y418 F 40 2
REIER Bk RLAE R =% R
BRI T A0 H T R 2R, R L 5E
BT AL , [R5 45 B 7 & A 1 P T
R, #1938 i, 3505 i 22 M7 7 BE B T
Kb ([ E ) “ 72T 7 3 R A BHGT 3 FA
T8 EHMA, S5 R R K 5K, B A 5 iR A IE
TESNBA IR A5 , 22 7P 25 IO HE A8 240 M B
o R RS AR AE K IGTE

BRI TR E R A IFB RIS EER

MR A FERFER 4 MR
B BUE BB FREE . Hb, LI RTE ALY
BRE R, 1R E % T Enterocytozoon J& Fl
Nasema J& , 34 ¥ WTF Gurleya J& F1l Agglomerata
& , BRI % WF Pilosporella J& Fi Chytridiopsis J& .
TR F H A W, W Nadelspora J& , 7] B 4
ﬁ,%%?ﬂiﬁ,{lﬁflﬁo Wb, g BRI B
JE (4 Toxoglugea J& Fi Toxospora J& ) | 1< ke
& (0 Cougourdella J& ) %TEAR . A SCH G H B
HEFRIIE ¥ R T EDE, B 8 il F AU 3,
R, 22 9 ~ 10 [, AR 5 AT LAJRR G 3R 26
Thelohania J&THAL T AL, T HETHIA TR
IR EEARGEY O AR AR AE TS S, DL SR
R R N W 7 O VA T e =
A MR R X 1 S 2R R B R
AR T BT Y25 BT e ™ B
DAMRYE 40, 2 I 961 55 07 T 915 5 14 A BE HERA 1Y
B 8 A B 5 2, L EL A R[] Ky

http: //www. shhydxxb. com



732

E® B ¥ K ¥

|

2%

S — BT E R

S 30k :

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

T . Has 75 1 F B IR g AR A SR [ 1] 5F
il ,2010(8) 123 -24.

REY, W ERE, S FRAF SRR TFEMR
BRIRR IR T]. K57 EH,2012(3) :10 - 12.

PR, EEE, il . B B RIF SR EIR S &
HIRE KL T]. 240K ,2010(11) :61 -62.

VPO, W%, M 5K, 55 MR IR 58 B 11 4K ( Exopalaemon
carinicauda ) J&Y% 1ML 51 3 HE S B SE [T ). MV 5 W9E,
2010,41(3) :396 —-402.

ZHAS, RIS, B3 3CAL , 55 S5 WSSV g sk Al 35 1
ST B N T R R R R A B [ T ). K™
2#3%,2012,36(10) ;1554 - 1562.
BRI, A, 2530, 2. XA B T 5 0
W[ T]. WEHERL-,1995(2) 167 -70.

RF. R E IR AT B B Rk (). S
ik ,2010(6) 41 -42.

BRI, R R MU R R X R BRI [T ]. K7™ Bij i, 2011
(7):18 -19.

222 PR, AR, 55 2 ERIBEFULPY s SR o
[J]. KA Y24 ,2002,26 (5) 477 - 482,
LTGRO, BRERA , 45 FLAT T AR LR 1 b 5
SRR J]. RS HARBIAIR, 2008, 13
(3):210 -214.

Fi 35 , BRIV . 25 ERTR AR LA 11 005 P 9 SR 2L 21 28
[J]. P EA=R,2003, 10(2) ; 126 -132.
BRAAIER, B4, 5. B IR AR R UL 1 5 v K0
TR B ARFERTET]. S E KR, 2003,10(6)
457 -461.

HIFFN, E3C, ERE, . B AN P RIBIFE LA
WSS [T ] E KR, 2002, 9(4) 300 -
303.

RAMASAMY P, JAYAKUMAR R, BRENNAN G P. Muscle
degeneration associated with cotton shrimp disease of Penaeus
indicus[ J]. Journal of Fish Diseases, 2000,23.77 —81.
PRASERTSRI S, LIMSUWAN C, CHUCHIRD N. The effects
of microsporidian ( Thelohania) infection on the growth and
histopathological changes in pond-reared Pacific white shrimp
( Litopenaeus vannamei) [ J]. Kasetsart Journal: Natural
Science,2009,43 ; 680 —688.

FLE, LA, PR . BE R A A i A A
H#LJT]. 32431 ,2001,47 (L 7)) : 78 - 81.

DALL W, HILL B J, BOTHLISBERG P C, et al. The
biology of the penaeidae[ J]. Advances in Marine Biology,

http: //www. shhydxxb. com

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

1990, 27.7 -23.

YOUNG J H. Morphology of the white shrimp Penaeus setiferus
(Linnaeus, 1758) [ R]. Fishery Bulletin, 1959, 59:1 —
131.

TR, AR MRIK, S B ATRIRSE — i AR A B
AMAATLI]. K540, 2008,32(6) : 825 -830.
SPAFE. XTUFIC B R S M2 [T ]. 5 il , 2008,
25(7):9 -10.

HAINE E R, BRONDANI E, HUME K D, et al. Coexistence of
three microsporidia parasites in populations of the freshwater
amphipod: evidence for vertical transmission and positive
effect on reproduction [ J]. International Joural for
Parasitology ,2004 ,34 ;. 1137 —1146.

BECKER J A, SPEARE D J. Transmission of the micro-
sporidian gill parasite, Loma salmonae[J]. Animal Health
Research Reviews, 2007,8(1) : 59 —68.

STENTIFORD G D, BATEMAN K S, SMALL H J, et al.
Myospora metanephrops (n. gn., n. sp.) from marine
lobsters and a proposal for erection of a new order and family
( Crustaceacida; Myosporidae) in the Class Marinosporidia
( Phylum Microsporidia) [ J].
Parasitology, 2010,40:1433 - 1446.

TOURTIP S, WONGTRIPOP S, STENTIFORD G D, et al.

Enterocytozoon

International Journal for

hepatopenaei  sp. mnov. ( Microspora;
Enterocytozoonidae) , a parasite of the black tiger shrimp
Penaeus monodon ( Decapoda; Penaeidae ) Fine structure
and phylogenetic relationships [ J]. Journal of Invertebrate
Pathology, 2009,102:21 -29.
BARE, XU, B4, 4. 2 RIS EL BOR VR T B
RGBT s A [ T]. Fk B, 2011,37 (1)« 134
-137.
HUGER A. Electron microscope study on the cytology of a
microsporidian spore by means of ultrathin sectioning[ J].
Journal of Insect Pathology, 1960,2(81) .84 —105.
OHSHIMA K. On the function of the polar filament of Nosema
bombycis[ J]. Parasitology, 1937,29(2) ; 220 —224.
KUDO R R, DANIELS E W. An electron microscope study of
the spore of a microsporidian, Thelohania californica[J].
Journal of Eukaryotic Microbiology, 1963,10 (1);112 -
120.
FRANZEN C. Microsporidia; how can they invade other cells
[J]. Trends in Parasitology,2004,20(6) ;275 — 279.
R 3C, B . SHEEBORMAL T BT 5E . V. # 7 5F i 4%
AR [ T]. B2 ,2001,47(5) 573 - 577.
B, . AT A SRR (T ] BB AR,
1999,15(2) ;119 - 125.



58 £ T, % H R A LA I T SR R R AR E T 733

Pathogenic and pathological analysis of the muscular microsporidiasis of
Exopalaemon carinicauda

WANG Yuan'?, FANG Wen-hong', ZHOU Jun-fang', LI Xin-cang', LIU Qiang'*

(1. Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture, East China Sea Fisheries Research
Institute, Chinese Academy of Fisheries Science, Shanghai 200090, China; 2. College of Fisheries and Life Science, Shanghai
Ocean University, Shanghai 201306, China)

Abstract; Marine cultured ridgetail white prawn, Exopalaemon carinicauda, in Qidong, Jiangsu province
showed a typical sign of muscle whitening. The muscle in abdomen, cephalothorax, pereiopoda and tail fan
all exhibited clearly pathological changes. Microscopical examination of fresh muscle demonstrated that there
were lots of spherical cysts in the tissue. Further, morphological and structural analysis confirmed that the
pathogen belonged to the species of microsporidian by using ultramicroscopic technique. Specifically, the
pathogen was characterized by sporophorous vesicle structure which usually contained eight spores and was
(5.4 + 0.55) pm in size. The mature spores were oval-shaped, approximately (2.3 +0.25) wm in length
and (1.5 +0.19) pm in breadth. The polar filament was wrapped around the inside of the spore into 9 - 10
coils. In addition, pathological analysis showed that the parasite invaded the gill, stomach, gut and muscle
tissues of host and caused pathological changes in different degree. Among these tissues, the skeletal muscle
was damaged most severely. Muscle fibres in the abdomen were largely replaced by spherical sporophorous
vesicles. Myofibrils were ruptured apparently. The number of vacuoles increased and the mitochondrion
disappeared. The gill tissue exhibited signs of hypertrophy, vacuolization and membrane necrosis with the
disappearing of nucleoplasm, cytoplasm and organelles. Electron density of cytoplasmic matrix in the stomach
cells increased obviously and spores mainly distributed around the lipid droplets in the connective tissue.
Whereas in gut, the parasite mainly distributed between the submucosa and muscle layer with the nucleoplasm
of epithelial cells condensed and the muscle layer being destructed.

Key words: Exopalaemon carinicauda ; microsporidian; sporophorous vesicle; ultrastructure; ultrastructural

pathology
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