1685438
200945 H

AR

Journal of Fishery Sciences of China

Vol.16 No.3
May 2009

REEZEERERR XN ETRRIEFHR

RELEWE, KA

(1. Y T2pBe VLR AR Y ROR R B0 %, VIR 1 i 2220055 2. THEK - RRENFERE S0k BIF 8T, Al ki

TR IR AT RFLEA T RO TR % IR 75159 266071)

FEE: R A6 WU A T S U B R 23 X R i o A AE IR B (Edwardsiella tarda) 95 W R 22 8T (Scophthalmus
maximus) WA AR LT TRFSE . S5 R R B, IR Bl AR [C I ] 5 R GRS E IRUE FFIE OME A PR A5 2S48 B
LUK AR IR EE R A , o LB s B AR (b d5c o B 3, BRI v i 2 R 3B IR B | A% 5 e 20 (0 8 8 A R A 2
MR, JFME & AR B A 1 , iS4 9k eI SRR WAt ™ E 2 R AR SRR AE 5 FRUMIE B g 2 494 £ 0 3, RS o oy
AL JRTRIRFE; O VAT AEAE M LT A )75 BA B W 2 s T o 28 7™ 5 5 T8 R R IR BE kL . A, 20 £ 1) i AN B N
WA IR E A E VARG . BFFER I R B2 AR [C TR R YL 1 KSR 6T 22 DU AR 2 5 RAE R
FEAEAL G R B B A sl PR 58 (R DK™ R4,2009, 16 (3): 411-419]

KRR RN IRB PEARICTA ;s U A

HE 525 5941 SCHERARIRED: A

10 SRl 2 AR AR QTR (Edwardsiella tarda) ¥ F
1962 4F- 15 YK 1 H A8 il (Anguilla japancia) TH % BE,
DUJF TS 22 [ S8 RN AR AR TR O H R SR 2L
fifi i S A A BB A A b R B %
TEA T AE FENAA T L A 3 450 B A Ml X T AR AR
SEUNFIE I, R S0 S % F AR 45 125 ) 80 fie 7 B M )
SME R, IR B2 A IR R A B 2R B
AN R A B o [ R D WAL i sl v
SR AR TR 1 1 25 3 B B A

V& TR [ A 5 5% 58 K22 BF (Scophthalmus
maximus) FEATHRA TR P2 b A B, 2002 4F H R Al
DA O S PN S TS S PN R R NS B
B A, 2 2004 AR B I, 2 R T
—EMZTEL EA ORI R, E AR EE
B P QS IR T KA s By i
AEPTHRAE A 527 T, AU Padros 45 1) — R A

s BHEA: 2007-12-19; 81T HHEH: 2008-12-22.
HE&WAB: HR 863 mHARLETIH (2003AA622070).

XEHS:1005-8737-(2009) 03-0411-09

KMEFAR T o 72T BB " R KR 0T B A R B
o IR BT ST R A L, 1 0] v DR S i 2 AR IR
FRUECHUAE 1 B2 AT T R GEIEE, A ] T
WUEE, 1575 A [l PN RS2 I il 2 PR TR TR )12 T
VGG IR i B R S S

1 MR5FE

1.1 FEER

FHT R BULEE 53 BT 1) S8 R Z2 873311k H 6 X
REZOEFAH ) AR A TR S AT i[RI, TR 7
GBI 3 FR AL T AN [l J Ge i S i £ A Sy S 36 b
(KK 6~ 23 cm),
1.2 Ak
121 ALRFREVIFNEIERAENE s
REZF, 43 7 O O B I L U R i 5
ZH 21, ] Davidson™ s [ 7€ W (95% £ W F T | 6 AR

YEE R 45 (1978-), Lo, 18+, EE N FE /K 2SR E T E-mail: qinleil978@163.com

BIEE: TEBE . E-mail: wangyg@ysfri.ac.cn



412 o K R

Fl6t:

FEIRARFALE3 02011 3) [E 7 24 h,70% .85% (21K).
95% (21) F11100% (2 100 TG A6 B Wi 7K, — 29
KRG DV ZHZR QW) E W, AW, ) 5
(5~6 wm), “FAZEMTIE PR RE R K, TRAKE -
21 (HE) Yo, R R6 E IR K, — F 2R B, Pk i
H A, Nikon E800 i iEs , H1ME,,

122 BEREVIFOGEIERME Bk,
FEE RN AR S 2 DI AR 1 o 2247 /N, 8 2.5% I
TREHREEIEE W 4 CHE T SR A L 0.1 mol/L Y
R 2% B, T FH 19 SRR [ 2 W 72 1.5 he B
R 2% P PR S TR B SR K, F5H] Epon812
AR R S e dl VR R, T DL 2%
BT A AT T AL (S, JEM-1200EX 4375 5 HL 7
ST,

2 RS

2.1 ALRBEFARLER

211 BRE BN S0 R AR AR ] W, SR
P P JRAE FLSME RAE S 2 Fh 2R, R AR S S
SN, AT DL 2 A [T 5 [ 1 kbR AE ,
PR L 4ER P OIS (IR -1), 7EAR 229 i) B
U et 2 2PN [D B A A 38 A 1Y) g 4 e, T
DR T AR AT (BT -2). #8535 /NS A=Y
gk 45 I e PR ISRV B/ INGSE I B A L A T
A RUAEAE (BRI -3), HA2 P S E SO LA B
WE 2 ARG 2R RN ZE I 1ok 3 o FLBPE B R ZE
Ay DLA 5 TRAE 1 W5 44T 440 R 1 7% LA S i
1L ZH 2R L, T S D AT 25 o D 34 A 18 1l 2T
YL A T HRAR, 7 A R R 0 B 43 P P TR 28 e 454
PR 25 i 8] Ay AT AR AR ML AE DX o LAY A 2 m
DUITET AR A ZE 235 ) DIl (LR —4)

212 FRRE BRI YL thA HAHZURT D 5 S
ek & Rk, N T A EL AR A (BT RARIT-1),
PS4 FE P P S 240 b, 72281 BB P BN
AN R 1 A3 U, RO AZ 22 Bl 5 ) 240 B 1 — 00 A
RS A AR LB N . AR 2R SRE S
I R 2H 2 vl DL 22 R PR R AR L 32 XSl 2 0 W

P, B VRFE A0 52 I 240 L 5 5 40 L 1o v P 4
IR AT AR T s IRAE AL [T AT DA
A 20 TR A L 20 R AR s Ak A P S T A L A
ANFIFR EE AR PR IRBE (BT -2), AR &
LR ZFE A4t H4)

2.1.3 BRRE BNEIEE SR O R AR A, e
G 2H 2 S vk T R 1 A 1 L 20 i IR i (it
11-3)e Y5y i 4/ M FL 3 LA 38 A bk 2 A LR
ok A8 T LI, RLSEE I 2R 2R A SRy kRS AE IR AT
b PRI LR B 2 A A T i 1 G 240 G L 0 200 L R 11 24
JL, [ R LR AE R T RB . ST S S s 4
FOE RS A VS5 A TE A 2

214 DRE ZAEAL TR A O E, AT WO
WLEF HEHES ZE L, LA 4 A A= i ASPEFIIRSE, oL
JULET 2 [R] A 5 W5k 248 L Rk L 40 L 25 8 A 20 A2 T
Yo B, ] WO LA R I 2 R R kIR AE I
FUA: FH IR FE R 0o ILEF 2 | 1 00 40 9k 2 4 B 5 4
A (E T -4),

215 B EARREEGTR A SR U] AN R A
TERGIE T R A Z %2 AT WEs 4Rl 24U 4 oK
Jib DA e g A MR I G . FEER A b iz 2
LA ZE b 4, R B PRI 2 e 8 i Al A5 85 B T J2 AN
[ A J2 i YRS (IR -5,

2.1.6 BR ER2ZAYL5 AR 2L /N b g R 20
A H B A E IR B S . o
2 R R ZH 2, AT D 22 v A A A, S s e
SN TE T SERATH R AR A N (B A RS AR,
It R 22 55 A5 46 H R — g K ISR E
W 4 B e A ) b B REAR R ITIR I, b R R SR
I AR Z A 2 I 2 (BRRIT-6).

22 BRUFEFHRLER

2201 BRE CE/MVE LR AMEREGEEMK KR,
HEFZEL, A PRI 5 53 b AR 4ok
TR A e e S ARIRSORY , o R K A b A R AR s
S SR A; AELTET PN B IO 174 L 4 B ™ R LA B
JEE b P OB S A [ AR B A i 7%, et qb; AMZ IR
il AEN YT A A HURBER A TAKIR i e



534 A ARG PR R RIS SRR B T 413

R 5% . R/ IVIE LR AR AR
W1 45, B veg vl (PRI 1), ' /DA ] 3 1T
AU, T L3 1 200 4 A o i , R 24 i
DL H N YR AE B TRIZH U BRAF R 3 1 40 i
SR MR R BB R B 2 A
L ALAT AR 0 e A SR AR (RIRRIT-2), 9 T WLk o3
Wk A AR AT I T (PRI -3), e Ahiads m] DL 38— 2645
WAy RS PERJC AR B A E R 2 e 200 A e
TR b BRI, S R R RS, T A
PIZER. PRZE L K 20 A AT R 7 2 AR
125 ) S BORRAR AR M AAHICTE A1 H e (BTRIT -4,

222 BFRE AR ARSI AEYE, e Al IR
AR 2R IO B A AT AR R, i R 22, A L K
PRYJSE O AR A A S5 4 B 5 1 200 M i 2 5 ok
PRE D IO WA T 5 PN S BB, 22
TP F B A, A0 RN 5 R/ IVE ]
BT A MM 2R IR B T %, A ) e (B B A
PN BRI PN JZ2 SR Gk 4, R/ AN AR AT IR 5
SEN B AN, BBtk B P IELR N DA
Fit AR IIAHTE (EIRRIT-5); 7652 BRN & AW T
P18 1 200 P, L 2 Y ) L g A T 2, 240 M
T2 o N R A O P A AR IR

223 BRAE  PRSCITCEN RN L, A5l 20 ] ) ] B
PSR o MU P PR DR 2 e o 325 1 40 P S5 AN [ R 2 1Y
AL o R AR i ik IS A, A I R
KL, AR U 2 22 e A
e ARG/ T B s M LA v S
T 2 e AT M L B R DS BRI, B R L
AN o A A0 LR AR IS (A5 A o AR L 2 M S
FE A 8 25 22 U R 3 e I A B
FUVE MR B AR o A W 0 A e % S, A %
YA 2R, JL R AR R AR (BRI -6).

3 it

ABEFE i B LS A SRR, K2 R Bl %
B [QTR o BAE L) 12, A2 A S U B, i

LB A O RIS i 2 1 R T4
B, HG T LB D R B A R
5, 32 D LB 5 W 2 i 2R 484 2 h R £ 48
SR TR RS R e o 4 S R AR Al
SRR (1) A8 TS LS , 2 K A AR B
USSR IR | 2 (R 504
B LT R 35 A B AN T 1 2 /D e ), SRl 2 AR 1T
W H R R AR R IRV IRFE, I
AL RVER YRS . s R WS Tk 40 i
I LA DRt  s BT HAG LH f 48
J5 IO 75 5 A A e By e B P A, T AL
376 210 BF U JISUADE O RIL O 255 8 2 2 o 5 L 0
TERMERTEL:, (2) BEMESAE  BEE DLARHEHT )
FRA4 T, 5 0 T 3 94 2 2 W S, P4
YR B 2 S B 2, 38 Rk LU
180 Sy T B AR B D LR R
s, AP 9 674 8 2L 0 T DL K434 A ) 2 A
2, S e B AR MRS, (3) BIZERIE AR, K
I I A A B S A P R R M
b BRI SR A BT T B 2R I . P 2R b b
[ i Uk Gy oI R 1 ) e d e ol T
B JRBR T LS TR AE T . R AR %
PETEN PSRN A K B RSSO £ 1 2L
RS 5 2 A G TR ) B U4 4% SR ok
T, HEURIEPEIRTE B WA (e A L %
I R 2 B L R R A
AL HF B R Al A [ B R K 1 B 6T fiy
FBE i 212 A 2 AR IR A [ e
Yuiily S IR TG S T g R
P 3 T U R 1 S AR A, Padros 2™ Y
PSS B, R A L PR 0 K20 - B LA e
MR 2 5 S0 0 SN, 7 L €60 150 2 JEE e o
AR AE A TR, fr ik 2 B
LI v 0 35 4 Sy 2 ) S 0 2 B, 24 O 2 g
R 24 L B SR A WA A BT B T e
WIS A [ B A B8 R G TG T A AR LT T, 20
Fe HFEE Py e & TR ARG IR R 55, 5 4



414 K R A

Fl6t:

Ko HAHLUVEYE IRV, DL B R i A P SR
AR, ] FEURAEIET, XA P R R 3R
BET S S AETERNR P, B AR TR R AT R
6 52 IR SISV 08 1 AT DL V8 MR 20 i
18 25 S P SEAE SO, (B AR PRATLA 23 H BE L) L
2 A= TN PR 2 A S R JCA T2 PR M SR S Ik
X PRl Z AR I TS A A Bl . B
AN ZF M A S AE R B 1 28 MBS O
B A, TR S5 Rl A I B 1 T
PR

L BE LSS R B, DG BE T BT S A9 I8 i ) e e
rh T R B R/ INAS — 18 25 30 DAy et B AR R A IR , X
Ut I 3R 2 1 T TR e £ JE 200 L 4 A R 2 i
57V HERR T S I ) IR KRR A P i 45 SRy ]
AEME. B GO BEAY T 5t — 20 W] AR Al 2 18 AR I
TSR ) R R R R 2 4 ) S R 2 i
DIELWRANAE N o 25 A2 i) L0 B ) A5 3% 5l
HRAH 95 BR, AT DL/ 22 A W5k 240 R RN DR A6 4 e ) e
MR EEH LD, XA WO itk
A 3R o2 e [ TR R Y ISR B = 2 L R 4
AT WA 2 G SEIE N S o

Miyazakif/’:‘fxflz‘gfz‘”ilﬁﬁ, TE B SR K90 19 B A 68 fig
T AEAE QTR T A7 AE 2 B0 AN [ 1 S A, — o J2
R A P , VB P S 1S AR TR SO, B
B 55—l E R AR B, RV RS 2 )5 1R
Z B HARARAGE T 2R R AR IR R Y TP R 5%
B R R 8 3 e A T
TR [ 2 2 B2, 2 B2 ] 43 o JHF I AR R A
B -G8, A R LA B, ST EELA L,
Rl A P T B U TR PR e 0 420, IAAS AT
FEPXS 6 ZIRFH R I A L5 RO RGN il 2% T
PR A RS B2 R ) Bt B O e, O O
P S5 HABH A G B i oy B3 . 5B A
LU 5 £ T IFE PR 73 R 2 ol 2 B A A M 2
952 10 S5 05 S 4 A [ A B ) 28 e, 70 ™
YR 2 2 & R kIR AE . WA B,
JHF R 4 s 722 R R 5 55 O ) o 28 AT A B e A G

F: 9B R AL BRI, A A A A AN 5
1717 25 A 2 7 FEL I SR o 22 R BB B 2
PRLIEE, R 38 TA DA JE R 728 1 R 28 14 il %
A, RS SRR P A IR il 7 P TR B Y )
B o AU A FE ) K2 B B AR AR I B 1
Jo& T O Y S R S R R A TR 2 ik Ay
frit—AHoE.

S0k

[1] Kusuda R, Toyoshima T, Iwamura Y, et al. Edwardsiella tarda from an
epizootic of mullets (Mugil cephalus) in Okitsu Bay [J1. Bull Jpn soc sci
Fish,1976,42(3): 271-275.
[2] Francis-Floyd R, Reed P, Bolon B, et al. An epizootic of Edwardsiella
tarda in largemouth bass (Micropterus salmoides)[J]. ] Wildl Dis, 1993,
29(2): 334-336.
[3] Baya A M, Romalde J L, Green D E, et al. Edwardsiellosis in wild
striped bass from the Chesapeake Bay [J. J Wildl Dis,1997,33(3):
517-525.
[4] Uhland F C, Helie P, Higgins R. Infections of Edwardsiella tarda
among Brook Trout in Quebec [J]. J Aquat Anim Health,2000,12 (1):
74-717.
[5] Clavijo A M, Conroy G, Conroy D A, et al. First report of Edwardsiella
tarda from tilapias in Venezuela [J]. Bull Eur Assoc Fish Pathol,2002,
22(4): 280-282.
6] 3 AT, SR04 88 B T 9 s i TR B F 52 0. K A= 2R 241
1994,18 (4): 360-368.
(71 JE B, A 2%, NG . RN B8 B2 Sk s I g W (0. KA A4
2741%,1999,23 (4): 304-310.
[8] {3 &, Jeremy Carson, #8745 . SR 2 A G R (1912 R
JEEEBETE L R B, 1999, 19 (3): 258-260.
(91 BRIFEA , BRSO, RS, 45 . A B3Rl o A 4 [ TR R i K Ho
JRAYBIFSE LT] KA E =40, 2005,29 (1) « 31-37.
[10] Miyazaki T, Kaige N. Comparative histopathology of edwardsiellosis in
fishes [J1. Fish Pathol ,1985,20: 219-227.

[11] Darwish A, Plumb J A, Newton J C. Histopathology and pathogenesis
of experimental infection with Edwardsiella tarda in channel catfish [J].
J Aquat Anim Health,2000,12 (4): 255-266.

[12] Pressley M E, Phelan P E, Witten P E, et al. Pathogenises and

inflammatory response to Edwardsiella tarda infection in the zebrafish

[J]. Dev Comp Immunol,2005,29: 501-513.



534 FHAE IR PR R R

PipNe - aaiprsps iy 415

[13] Meyer F P, Bullock G L. Edwardsiella tarda, a new pathogen of
channel catfish (Ictalurus punctatus) [J1. Appl Microbiol,1973,25 (1):
155-156.

[14] Herman R L, Bullock G L. Pathology caused by the bacterium
Edwardsiella tarda in striped bass [J]. Trans Am Fish Soc,1986,115
(2): 232-235.

[15] S 3aUpk, P 42T . i o AR LR TR (1 ZH U BB 52 L. Kk AR
A%, 1995, 19 (1): 56-60.

6] EENBE, 28305, TR IE, 45 . FRFE RS 0T 2 PR SRR L. 7K™ 2
112,2007,31 (4): 487-495.

(7] SRIGH, b5, BR2R S 45 IR BT B AEAR IRTE T : o At )],
[ BE 2417, 2007 ,27 (4): 516-520.

[18] Nougayrede P H, Vuillaume A, Vigneulle M, et al. First isolation of
Edwardsiella tarda from diseased turbot (Scophthalmus maximus)
reared in a sea farm in the bay of Biscay [J]. Bull Eur Assoc Fish
Pathol, 1994, 14: 128-129.

[19] Castro N, Toranzo A E, Barja J L, et al. Characterization of
Edwardsiella tarda strains isolated from turbot, Psetta maxima (L.)[J].

J Fish Dis,2006,29: 541-547.

[20] Padr 6 s F, Zarza C, Dopazo L, et al. Pathology of Edwardsiella tarda
infection in turbot, Scophthalmus maximus (L.) [J]. J Fish Dis,2006,
29: 87-94.

[21] Noga E J, Dykstra M J, Wright J F. Chronic inflammatory cells with
epithelial cell characteristics in teleost fishes [J]. Vet Pathol,1989,26:
429-437.

[22] Ronald J R. Fish Pathology: Third Edition [M]. W.B.SAUNDERS,
2001: 61-62.

[23] Miyazaki T, Egusa S. Histopathology of studies of edwardsiellosis
of the Japanese eel (Anguilla japonica) - 1. Suppurative interstitial
nephritis form [J1. Fish Pathol,1976,11: 33-43.

[24] Miyazaki T, Egusa S. Histopathology of studies of edwardsiellosis of
the Japanese eel (Anguilla japonica) - 1l . Suppurative hepatitis form [J].
Fish Pathol,1976,11: 67-76.

[25] Nakatsugawa T. Edwardsiella tarda isolated from cultured young
flounder [J]. Fish Pathol, 1983,18: 99-101.

[26] Kusuda R, Ttami T, Munekiyo M. Characteristics of an Edwardsiella
sp- from an epizootic of cultured crimson sea breams [J]. Bull Jpn Soc

Sci Fish,1977,43 (2): 129-134.



416 L ES I G = 168

Pathological study on turbot Scophthalmus maximus (L.) affected by
Edwardsiella tarda

QIN Lei', WANG Yin-geng’, ZHANG Xiao-jun'

(1. Key Laboratory for Oceanic Biotechnology of Jiangsu, Huaihai Institute of Technology, Huaihai Institute of Technology, Lianyungang
222005, China; 2. Key Lab for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Since 2002, a novel edwardsiellosis in turbot, associated with Edwardsiella tarda was identified in China.
Pathological studies were carried out in turbot affected by E. tarda under optical and transmission electron microscope.
The aim of the study was to describe the pathological findings observed and to provide scientific basis for the diagnosis
and treatment of edwardsiellosis. Eighteen diseased fish ranging from 6-23 cm in body length were collected for pathological
observation from six farms. The results showed that there were various degrees of pathological changes in the kidney,
spleen, liver, heart, intestine and gills of diseased fish. While several organs seemed to have been affected, the kidney
was extremely vulnerable to the infection showing the most prominent and consistent pathological characteristics of this
disease such as focal necrosis of hematopoietic tissues, proliferation of mono-macrophages and formation of granulomas.
In the kidney of some fish, large numbers of E. tarda were often present with infiltration of microphages. There was fatty
degeneration of liver with dilated hepatic sinusoids full of mono-macrophages in most affected fish. For the fish with severe
infection, focal necrosis was also often observed in the liver. Large numbers of mono-macrophages were observed in the
spleen accompanied by focal necrosis. For the heart, cardiac muscle fibers were degenerative. And large numbers of mono-
macrophages were infiltrated between muscle fibers. Focal necrosis composed of necrotic cardiac muscle fibers,
macrophages and lymphocytes were observed in the severe heart infection. In addition, obvious infiltration of monomacrophages
was also found in the intestine and gills. Granulomas were also occasionally observed in the submucosa of intestines and
the primary lamella of gills from some affected turbot.

Pathological changes revealed that when the disease was in early stage, the multiple necrotic foci in the tissue were
often observed with exudative fibrin. With the disease developed, numerous proliferative mono-macrophages began to
appear and phagocyted E. tarda. Then macrophages with bacteria transformed into epithelioid cells which formed into
multiple granulomas at last. Mono-macrophages were the main cell type implicated in the inflammatory response of
diseased turbot affected by E. tarda. In present study, edwardsiellosis in cultured turbot in China belonged to nephric
form or nephric-hepatic form. Further studies are needed to confirm whether there is hepatic form of edwardsiellosis
for cultured turbot in China. [Journal of Fishery Sciences of China,2009,16 (3):411-419]

Key words: Scophthalmus maximus; Edwardsiella tarda; pathology; mono-macrophages
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Plate] Histopathological changes in kidney of diseased turbot associated with Edwardsiella tarda

1. Numerous bacteria (arrow) causing severe necrosis (asterisk ); the inset showed enlarged bacteria, bar=10 pm; 2. Macrophages containing
bacteria (arrow), bar=10 um; 3.Dilated renal tubules filled with desquamated epithelia (arrow), bar=10 um; 4. Proliferating fibroblasts

(arrow) in the center of mature granuloma (G) surrounded with fibroblasts (F); the inset showed one pregranuloma, bar=50 pm.
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Plate [ Histopathological changes in other organs of diseased turbot associated with Edwardsiella tarda

1. Dilated hepatic sinus filled with numerous mono-macrophages (arrow) and surrounded by swollen and necrotic hepatocytes, bar=10 pm;
2. A hepatic focal necrosis (arrow) surrounded by macrophages containing bacteria (arrowhead) and necrotic hepatocytes, bar=10 pm;
3. Numerous mono-macrophages in spleen pulp (arrow) and dilated splenic sinus (asterisk), M: melanomacrophage center, bar=10 pm;
4. A focal necrosis surrounded with swollen and necrotic cardiac muscle fibers (arrow), the inset showing enlarged focal necrosis, CF;
cardiac muscle, E: epicardium, bar=50 pm; 5. Lamina propria and submucosa thickend with granulomas (arrow), M: Mucosa, L: Lamina
propria, asterisk: intestinal cavity, bar=50 um; 6. Necrosis at the distal end of primary lamella (arrow) with proliferation of epitheliod tissue

and granulomas (asterisk) , the inset showing the enlarged granulomas, bar=100 pm
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Plate [l Ultra-structural pathology changes of diseased turbot associated with Edwardsiella tarda

1. Pathological changes in kidney, bar=2 pm; 2. Macrophages in necrotic foci, bar=1 umj; 3. Macrophage ingesting bacterium, bar=200
nm; 4. Epithelioid cells forming into granuloma, bar=2 pm; 5. Hepatocyte ingesting numberous bacteria and excessive lipid drops
accumulating in the cytoplasm, bar=2 pum; 6. Macrophages containing bacteria in spleen, bar=2 um

B: bacterium, BM: basement membrane, EPC: epithelioid cell, Gi: Golgi complex, LD: lipid drops, M: macrophage, Mt: mitochondria,
Mv: microvilli, NH: necrotic hematopoietic cells, Nu: nucleus, RC: reticular cell, RT: renal tubule, RTE: renal tubule epithelial cell,

Nu: nucleus



