53964 14 PR 41 (A AR D Vol. 39 No. 1
20164F3 1 JOURNAL OF NANJING NORMAL UNIVERSITY (Natural Science Edition) Mar,2016

doi:10.3969/j.issn.1001-4616.2016.01.001
e

Fosoyf 1

XX

TR DR DA e BRI 52
E X

(1. B TSR AR 22 B, VT BT 210023)
QLT KA Sl % & 5080 % V1750 B At 210023)

[(FZE] IRFEARE RN TER 278 A A IRE R RRR AR, T 20 thad 70 ARAUE IRERL Y R R
AR R IR, A LSRR A (FOR MG A5 ) FIA 25 B (06 ) R B0 T . DUREA  BBURLRS ” 1) rh AR 2 2 18 (A kT
T ) v 43 ) A MR DA R IR M K A R S Sl i v R B B D A 44 A v A R 8 R JELIR (Spiroplasma
eriocheiris sp. Nov) CESECEEH T P BOR . 3X — AR AT R AR ) 43 A e TR B KR . BR AR A 1R
SRS LA 28 55 K Az R Se s BAT )32 IR e, 2 5 [C R B F (AR R /N JR AR ) L FLAIE X AR (R 25 PRI ) 2
[CVAIF , H AR (AR IR ) sh gk & 30 T IRIER . L0y T A W) GaE 2 o dT 58 SRR S G DA Sl 3
SEREE LU AE 7 THT RIS, o 0 e 3o SN ) i = R U5 9 R D AR 5 5 | Y 88 s ) MR SR A Ay ) — 2, 3=
WZ AR JE AT LAFEARS [W] 1 7K 2E F 52 sl 0 b 22 ) A7 238 SUBRB GRS . Sy T A8 300 45 SR A5 | 1) MR
I, AN BT JR T ) A 4 2 R SO ML B ATF 5, T L5 28 7 — A ALERGHTS W7 ) 52 s s s TR 3 A 4K
BiiE B 25 DA RR AR Z33A X6 X — i FR M 88 0 D 94 Rt AT 9 R FH AR T T 98 A T U 9 545

(£ 25K Sshd (ISR ) RIS, BO% T3 L B B

[HEHEE]058 [XktrEMIA [XEHS]11672-1292(2016)01-0001-13

Discovery and Studies of a Novel Pathogen, Spiroplasma eriocheiris ,
in Economically Important Species of Crustaceans
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Abstract: Spiroplasma is a tiny microorganism , with polymorphism and without cell wall. It was found in plants and in-
sects in the 1970s to be a kind of pathogen of crops (corn or citrus) and beneficial insect such as bee. The spiroplasma
isolated from Chinese mitten crab (Eriocheir sinensis)with tremor disease has been verified to be a causative agent and it
is the first spiroplasma found in aquatic crustaceans, which is nominated as novel spiroplasma species Spiroplasma erio-
cheiris sp. Nov. This discovery has extended people’s view of spiroplasmas distributions from land terrene to water area.
Besides Eriocheir sinensis, spiroplasmas are also infective to other aquatic crustaceans such as Procambarus clarkia,
Penaeus vanmamei , Macrobrachium rosenbergii and Macrobrachium nipponensis. All of the spiroplasmas isolated from
above crutaceans are be proved to be the same species as Spiroplasma eriocheiris with methods of molecular biology , im-
munology, cross infection and ultrastructural pathology. This indicates that spiroplasma pathogen can transmit among
the different kinds of crustaceans. In order to prevention and control the disease of economic cultured crustaceans infect-
ed by spiroplasma, a comprehensive control technique from rapid diagnosis to real time protection should be estab-
lished. This review sums up the fundamental and applied studies on this novel pathogen.
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Fig.2 The ultrastructure of hemocytes(up),muscle (left bottom) and nervous tissues (right bottom) of the crab with tremor disease
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Fig.4 The isolation, identification and novel species naming of Spiroplasma eriocheiris
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Fig.5 The phylogenetic tree of 16S rRNA from different species and strains of spiroplasmas
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Fig.6 The schematic diagram of crustaceans hemocyte infected by spiroplasma pathogen
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Fig.8 Primary cultured hemocytes of Eriocheir sinensis for 24 h (left) and infected by spiroplasma (right)
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AT DB F AT MR SR 42 G 18 A T . 1 Se P F RS = U 1 22 S B TR S i s, A 2 i i 2K
Wi 240, FINMESEA 4 ELISA J5 k- A7 800 R I 5 P Ak ELISA A J5 2%, IR AT SR TE REVPEY, 0
FEMURYE RS E RGNS | WA ELISA KGR 50) & R R IR 0.573 pe/ml, FR5PE R G A
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T7EAR S ZETCIeHE NS EHE B PR 10% , AR I FE M . 200 S AE AT ZERR R A R 2 1 2%
P REAE 2.5 h P 250k R 4= % 80 88 A P 1% BBl o o T T P T R D A e 1) R R 2 T B A T
SEWFSE . (PRSI 7K A Bl S AR A G e 2 a0 ) O 8 RS B X & B & R (ZL 2007 1 0025337.8).
4.2 AR R XA

T AFRVE 220 T LN AT , 33X SR T 24 35 R K SR B Y R T Tk e Ak T R PR )
VFZ IR P H B2, A5G 9L T KR 1 H 257K 7 W Rp2k & s R BEns, it U PR BH B 35005 R, i1
A X b R U A58 B T R R 30 D) T B A g T

TR 25 5 A ST A B N A SRR A BT i 2 B K BB A P 2 it )
ST S W R | 7 B IR MR AR 1A A, S AR R R T A R N R IR
BT B 2555254 DA 08 e I O HER R
42.1 H B Ih ik

WYY TR T IR R A B B A U T B RE S AR R T SRR K
T TH BRI AT IK H 2 PR P24 B oy v B2 (R AR S R0, 2SI, T X M R R
TRURRIG 259>, B B ST X 8 1 A R W T J 1 25 B e 254X 8l 24 r g DAL H R R
2T
42.1.1 HERK

R T AT T SR AARRT K R P ER R R IR B2 B 24 G A R 2 AR S 2 B
R, 45 3 & IR AR T B KA T A F &K ey b AE i m oA e % (FF) M L& &R
(OTC)F AU FF [ Fe/ NI A EE (MIC) Al e/ NS EE (MBC) 43518 0.16 mg - L7 Al 2.5 mg- L™,
OTC ) MIC F1 MBC 43514 0.04 mg- L' #1 0.62 mg- L™ (3 1).

F1 TEZGWIEREHSRIETRER

Table 1 The results of different drug sensibility to Spiroplasma eriocheiris

25 MIC/(mg-L™") MBC/(mg-L1")
K 400 1 000
T2 AAFYE 300 600
T8 Y — _
o H — —
-3
S 2 Eﬁu:ﬁla 7.8 37.5
R4 15.6 25
TR EF 3.9 50
WA RS 0.62 80
AR IR 25 125
WA —HAfHE 375 >500
. BRI 20 400
TR 25 300
(R EE TR 12.5 31.25
HEZR — _
M 52 77 e e P 5L S e 20 >80
e oTC 0.04 0.62
FF 0.16 25
i — —
AT 500 5000
pigtd 500 1 000
AT 1000 10 000
rhREZy e — —
K — -
FTE — _
puyi) — —
pigss — —

¢ (A B PR T AR IR
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4212 HERAE

A% (FF) X} A o 8 e gt A7 S MEREMEER (36 2) , FF 96hLDso A 1 106.624 mg/kg, %4 fli il &
o 111 mg/kg, JEIE K T H MIC Al MBC, 255050 F1 2 P #E PR IR0 45 2R 3R B FF HA IR I8 B b " 45
U BT S, 7ESE R N TR AT g i, RS T8 PR R YT R TR F83K 53.3% 1k TR 2536
I7 B X R AL 1Y) 6.7% , 25697 8RB 38 (P<0.05) . 2otk sl I6 /s £ 85 OTC X 22 4
3%, 24 h LDs, 1 48 h LDs, 23 %1124 366 mg/kg 340 mg/kg, 224>l 82.5 mg/kg. [EIE T7 i 46 45 F 15 W
HRAFAFIT R S 80%.

®2 FJERE(FF)3AE96 h 2 EF K8
Table 2 The acute toxicity test of florfenicol (FF) to Eriocheir sinensis for 96 h

5/ (mg/kg) TR FET-H PETR
450 14 0 0.000
675 14 2 0.143
1012.500 14 5 0.357
1518.750 14 11 0.786
2278.125 14 14 1.000
payilit 14 0 0.000

4213 HRHHFHAK

R T IIE T AR ZG AR R E H 2, W B T R N 25N ) g . BRI
AT RS TR N OTC 5% BA R 9 2 RCRORR € i A I 7 v, 43 3l 4 AT 1 OTC ZE Itk B2 LAY JJHF
WELHZ (1 25 X80 ) 2R AE AR 254X 3h ) 27 D B R 0 25 & BRI 2 R 36.37 mg/kg TE

25 LR SE A5 R UL IR JRAR R AT T AR 2 W BB MR B, T T S N U I 25 W SR JE 2 (FF)
ML (OTC) ; I FF X A58 i 47 2otk st 50 A B 7 il e 5, WE W FF AL OTC 2697
IR MR AR5 B A B2 )
422 BIERBERRGERS ZR

R A 77 30 2 7 P MR D PR ARSI 3k RN 1B (A R L G A S B AR DG B BRI AT AR A, SR
Ji o AR 7 S B O T D i B, e R R s R AR 39 LA I R TR o A 5 2
G BiEE AR EE LA 9.

HEEEET

\
1

------------------

ﬂﬁﬁ@&&ﬁ%»%} -

— ( B ]
L ksl LR AL abasA |

~
SRR 1 e A

>
T
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9 MEBREEFENSEAHIERATER

Fig.9 The sketch map of detection and comprehensive control for spiroplasma disease
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