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Abstract: To study the pathogenicity of Edwardsiella tarda to farmed American eels( Anguilla rosirata) and
pathological changes, Edwardsiella tarda was used to infect American eel. The general pathological changes
were presented as follows: Acute and chronic inflammations were observed in American eels infected by E. tar-
da. In the acute inflammation, multiple necroses were noticed in the liver, with the accumulation of macrophage
and liver cell degeneration and necrosis. In the chronic infections, liver cell showed necrosis and large area of
fibrosis; stromal of the cells were widened and full of bile and mononuclear macrophages, and central venous
wall in the liver was dilated. Acute infection resulted in renal tubular and renal interstitial focal necrosis, and

renal tubular epithelial cell vacuoles and some epithelial cells shedding into the lumen. Chronic inflammation
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resulted in mononuclear macrophages proliferation in the renal interstitial and early granuloma formation; large
pieces of foreign bodies occurred within the lumen of the glomerular and capillary in the glomerular was swell-
ing, and renal capsule appeared red dye cellulose exudate. The normal structure of spleen red and white pith
disappeared, while a large number of lymphocytes appeared in the red pulp, and disintegrated red blood cells
were presented in white pulp area. Fibrosis hyperplastic nodules were presented in the area of lymphocytes nec-
rosis in spleen. Myocardial fibers showed focal necrosis, muscle fibers dissolution and fractured as cord-like or
lumpy. The ultra-structural pathological changes were studied in American eels infected by E. tarda. The glo-
merular capillary was dilation, and intravascular stained endothelial cells increased; tubular epithelial cells were
swelling, and some tubular epithelial cells were necrosis and melting, leaving nuclei disappeared; tubule lumen
was filled with protein-like substances and necrotic cell debris; renal interstitial connective tissue dissolved and
disappeared, with a large number of phagocytic cells and infectious bacteria. The number of cytoplasm mito-
chondria in some epithelial cells of renal tubules reduced; mitochondria were swelling and cristae were broken,
and endoplasmic reticulum was broken; ribosomes were left and spread from the endoplasmic reticulum. The
nucleuses of necrosis hematopoietic cells were highly concentrated, with high electron density.
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K PSR IR B, R IR T B SRR A TS T o RSB T R, e S A
HIRYGERR N B AL IS (Edwardsiellosis) ' 72 JERIE, S HERES G, XS ILHH AT
Bt A i A K BRER R AR R (Edwardsiella tarda) TG G H SR FPORTE G RAE AR,
WCA BRI . REEN . BB . BN R SRS SR A FIBRIR A PR, X SERR TR DA R i
MR R BRI IR R A QTR O 28 ik 75 88 Ml J5 i L % s 3 7™ T I — P, %0m 4R 3
ALY WA Y A8 T R AR AR B SR i AT B AR TR G 90% ~95% , 4N IR YL S
IFET-HGE 70% ~T75% ), BEHAE RGN B AMBEE (Anguilla japonica) . WRINEBHE (A. anguilla)
FMEBE (A. rostrata) KRNI B BIR GF ZABAL N, & BUIZ RS AR AL AT 2R A 77 4 65 f R 41t
FETHO ) M K VR TR i v N B A S IR AR, VST R 48 % A A G Rk
YeANTR) 285 (R BRA AR AL AT T HRIR AT ) (28 Aok W2 P R e S D B3 0 5 | A DG 4
ZURPLSAL AT SY . BT SN ABEIAE KCT VU R VEYE, 5 H AR S8 6 Y A= B AEAEARCR I 25 5%, AT
FEALINT S P 3 i 3R 2 2 kA [ TRT B J LR P AN ] e 9 4 2 4L 5 8 i B8 AL A T RS, LA
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1 MEE5RE
1.1 SESJFAE K

20 FERINARERIG 5 4R 56 KF /K IRt Y, KT 15 g, 1588 8E T 480 L KFEA N, Kl
23 ~26 C, KEFHBERHIRR, BREHES5HAKS 2 K, BMHE3 h kK 40%, BF 1 EFEITAT
B R TR A B B A 9% N 68 o BE T, 28 Biolog A= fB A 16S rRNA J& PRI %5 5 2 hy IR 2% 2% fli 4k
FCp
1.2 EFERH

PBS Z . W (0.2 mol/L Na,HPO, - 12H,0 35.82 g) F®B % 500 mL; Z ¥ (NaH,PO, -
2H,0 15.61 g) Fif¥% 500 mL, pH 7.2, Spurr f315f]. VCD #f5 10.0 g, DER736 6.0 g, NSA 26.0 g,
DMAE 1.0 g, VCD k. DER 736, NSA. DMAE . Paul # , 40, WIEALEIE A Leica 236,
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1.3 AIRERFnAEss iR E

20 REBERY Sk PBS A1 (XFHEAL) FOANPETEST AL (LU0l ) o FH KB A BEER AR B 1 75 (0 4l
WRRBER 1.0 x 10%cfu/mL Ji 1 5 T A2 EHET FRALA 0. 1 mL, SELER YL 5 FE T~ B W 5T 68 i (14 4 2 5 1R A
AR, R RAE BB B SC BRSO L BRI JFHIA K 3 mm x3 mm x3 mm AFYZLEUER
1.4 BERNEIE, REVFSEENE

BHLYIR 1 mm x1 mm x 1mm K/, 28 PBS {EUEE LA F A BRACEE . 1) oIR8k 50% |
70% F180% HINBERARA DK 11K, 10 min; #5 H 90% BINERMEK 2 K, K 10 min; SAJ5H 100%
ISR K 2 Y0, BHK 1S min, 2) A3, MNES Spurr A AT A0 101, 1:2 F01: 3 BF4%
AR 60 min; 335 FH4E Spurr ALRFIEHE 60 min, 452 WK ARG Spurr ALHFIZRA 9 h,

e E, et T g, AV APl (Leica RM2125RTS) Pk, JEREEAF 0.5 ~
4.0 pm Z [0, YR FFSEH Paul #10. 25% MIEALENBTR AW (RFLEE 1:1) P2 1 ~2 min, £
FHVELL YR 1 min, QU0 6T /5 76 0 60 B - T AR I A

FHEB M A AL (Leica EM UC7) #EATHIFA (60 ~70 nm) . Zi FH 2% (KR40 AOBE IR XL
SRR R ) e 8 45 min, FIRUGE KRR 2RI, A5 AR A Y4 €2 30 min, XX
ZOKVE R Z ARG, PRI KoK oy, TR R4 I s A RE S & A ORAE . 3 39 F T AR 7
80 kV L T X HIMELF B U0 7 A T REE , $REREAR LT R

2 HR
2.1 XRIREBMAERTL

SEUG2H g7 N TSR R B AL GBS 24 h JCH R B4R fk, EST)S 48 h 5 3 R AL T,
FET S E AT RN R P IRBE L, AR A FUiaeARAS , W UL SRt ks . BRI RS, 18
WA B RR B AT, PSR R  E9E 7 d 55 7 BRI, AFEmTR:, BRI,
2.2 BFHEHIALRRETK

T % A oM G T SO, A 2L 4 e i D S i g M e (0 1) 22 R PEIRBEAL:, Ll SRBEAY IF 4 i Fnis i
MLT YRR T2, o B AT DA W 2 T 1) W (DLIRT 1A o A8 Y JH 2H SO T AR s B 2T 41k
iR il OB 53 i 1R N A 1 D 1 D i A o A E R S e A e [ O B T R AT 1K=
BEY 5K (WL 1B)
2.3 BHMNALKRETN

' M B AR A R I R 2R SR MR ARE RO . BT B S BN R A IR SE e s iE i,
FIE VR0 R g A, NP WK AR A i s B /N E AR ib ik, difaz st 0 B/ INE
R ANE R, ENAEANEY R, 2EEAEE (WK 1C) . J5E B 5 S Py B A i
HAE TR BRI R ZE M, O e WK SRR EL A 20 R S A B NE A N I RS R
AW/ NEE AN, B/NEREAMMAE K, 2Stfh, Mgt FEA ORI, B NEN T
MR REREB B (WE D),
2.4 BREFMALRETH

JELAE B Mg AR AL, MR AT (I BE IE H A5 TE S, AT, K OBEX BRI E
HffL, FREX KR IR ARSI K, S AEACETE U AR ESE T, AREX R IR £L 40, 20k
SIFEEL, WEAIM R EER (WA TE)
2.5 ILMBERIALRRFETN

OWEFAEHRPNZERL, BESUHK, ARBEBLAAEZFEY IS, SamERIEG 6, O ILEF4E 3R
PERBE, WILFdeisfi . Wid 22N o PO, IRFEAE H IRFE MO WLET 2 | 0 40 A RN 96k 4 400 i 41 A%
(WLE1F)
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VAT A— U7 T % BT JUE A e P 58, T 440 I ™32 SR B0 R % 5 5 Sk /s I 200 MO B B, 7 Wk 200 T 352 0 5 < T v e i ok 5 2F 4
FR MR TR Y . B Sk 20 M IR BB, AT B vy 2 4 A Ak 5 A AL 200 ) T3 84 5, AN 7 Sk s [RDJST A S 1 BT
C—3E i Sk 7m WV /INE b Bz A B b K, 36 2 S8 35 She s M A 25 YA 5 % W R 5 5 W /N JR PSRBT, ) L 7 1 7 W AN D
AN kR BN B AN B i A I A A B T RE R B B . D— o O3 DS UL % PN TR AR AT A 2 P 2 i et W]
DL A IR B 9 S 200 B 5 REL A S 73 P /DN I P R B S 0 5 AN 5 S s AR /N B /N BT IS 5 IR TR AR B /N R A L A K
2L IR | B R CL A0 MR XU Sk R BN AL R AT AE R MRS th R, E— R IR USRI K £0HE X
H R b L AL DY T R 1 R DX R R IR S A B IR BT 2 o F— U Sk 7 O JULET 2 R AR 27 e A AR IDLET 4 HE 51 35
WL, BSOS | o g TR g (0 5 BT S 7m0 WLZT 2 1 B JR) kM SR AT | LT 4k i

Notes : A—The quartet showed a strong liver inflammation, and hepatocytes necrosis ; arrows showed necrosis of hepatocytes and infiltration of in-
flammatory cell; * showed dilate of the central vein in the liver,and the degeneration of the cellulose.B—the thick arrows showed necrosis of the
hepatocytes,and high degree of fibrosis in a large area;the star showed that the widened intercellular space ,and the fine arrow showed the bile
filled in the intercellular substance.C—wide arrow showed the swelling of the renal tubular epithelial cells, and the dovetail wide arrow showed a
vacuolated nuclei; * showed focal necrosis in the renal interstitial and the renal tubular, surrounded by phagocytes; thin arrows showed epithelial
cells shed into the lumen of the renal tubular, and protein-like materials filled in the lumen. D— * showed early granuloma formation in the blood
sinus of the renal interstitial, and a large number of necrotic inflammatory cells located at the central of the granuloma; thick arrow showed large
foreign materials in the tubular lumen; arrow showed a smaller tubular lumen; the rectangular showed glomerular swelling, vacuolization, strong
eosinophilic alkaline, and lymphocytic infiltration around the glomerular; double arrow showed a reddish exudate of fibrin in the renal capsule.
E—*showed congestion and edema in the spleen,and a large number of lymphocytes in the red pulp area;the rectangular showed a large number of
necrosis lymphocytes in the white pulp area.F—The double arrows showed the fibrous degeneration in the cardiac muscle fibers,disorder muscle
fibers,disappearance of the stripes,and strong eosinophilic staining.The single arrow showed focal necrosis of the myocardium and fibrinolysis.
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Fig.4 Pathological slices in the liver,kidney,spleen and heart after the artificial infection of
E. tarda in American eels
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2.6 BHEBRRETWL

WOR R 2B IR e, SNSRI e A 2 . FEERIUCN SR R, B/ DR B MY
5, MENTRILRI N A 2 (WL 2A) o B/NVE LR O, AR NI, RiL B HES
L. W, TSk, AL b R AR ILIE A, AR TR, MR PR R AR NV A
AL, ARER R R (MK 2B) . A5 b AR IER iR, ARk,
I N SR R SRR SE A AR (LRI 2C) o b R A M T P R AR i S R AR
B, EWTR, SRR BUR AR R E Y (WA 2D) . —&or LR A N TR R, R
W B3 e . BOT, KRELRAPER AR IHA (WK 2E) . A RE/NEE NS A WE/NER
IR . ZLANM . AR RIB R A L R AR, TR R A AR R (UL 2F) RO
AN b B IR SR BT HE A I, AL AR R AL A IR BT, O TR (WL 26) . #fr b
B . AL, IR ] DU N Y, MOSRIRAETR G, A ZERIATEA (LR
2H) ., SREARILIANMIAZ = ks, T B, MO, AP ANaR s ik (MBI 21)

3 Wig

ARG TR IR 28 2 AR I T B 0 AR, Hoxt H AR BB 1 L EOE R 2R 5 x 10 cfu/g ™, AT
FESHZAEIG 1 d T 20 B I | I0E . IPRE (O IESF 2 Ab g B RO A Mk R B MO e, /D g
BAEIRR S 7 d 5 R A A B PR S AE

ARWFFELIR, JeH: AR SN A A AT W22 e AR IR SE L, LR [T DL i SR 4R, i
SRR A2 A YEIRAE (LI 1A) . hAREE (Trionyx sinesis)'" KB IERYL G £5 WEE8 6 %
AR AHRFIER AR JC B . KREESE (Scophthalmus maximus)m FRRRGS BY B P H B T & A R R IR AE
TRl L ) 25 14 (Pelteobagrus fulvidmco)'l2J 14 T 40 o) A K v AR ) SR ) & A ) vz SRR RN
figt> . AHIFT R IRNG I (e 6 AT L SR B e BE AT AL, PRI BE HL A BRASR (LR 1B, 1
LN B2 AR At PR R B Ak = 3h , BNl ff (Astronotus ocellatus)™

ARFFTRRIA, Wi R IR (0 B0 1) 5 A B S P AR AR R R S R e S 4 41
o B AE0) LLES IE Be Ry WY J, A0HT EWRA Ff 1G AE R I M R AR IRBE RS M S BN K P
Jifp= A 0 AR 4t SR T O 6 e 2 2 B AR M JRE T, R ) R R NV R R
WEE, Wy ENE FRRAEBE AR, R2EAEIE (WEI1C), J5# IR iSE A B B AR
TR ZEM (W 1D) . ARPF5EER S IR R A RATTE—E WAL

U=, AU R BUMRLL ARG IR H Z5ATH R, FRIX IR 4R IE 2k | LR 4Efl)n B
WEAEPESEAT (DB E) o oS AT & B0 St i 2 AR TR ( Edwardsiella ictaluri) J&Y J5 1 MUE
WRELANARACRE I, MR8 A5 R BRI T I RS2 0 1) N 7 JBL S 5 s R 22 A SRR A

KT RBOZ R 5 5 O IR ZUR S AL B 3D, AL SR [8 ] il i 52 R gL i K22
B 1O LA 4t IR AR PR KRy BRI IR SO Sl ASBIFGY K IR UL Gl J A £ 4 R A AR RN R
JEVESRAE (DL 1F) o SR 0] 8 i o JUEE P 42 55 3 BHHCAR AT il ok AR L9 2R 8 1T 5 AR IUCIALAE

SRBEARGE SR T H A BRI R 28 2 1A [C TR B J5 (W IFPIE . ML, IO % R A s 4 25 Ak e
T A AN B0 0 3 A R AN R Ao B T S, 4 SR I g P | R DG A SR 2 R RS
[F)FEE AR BRAS AL, ABIFSR A IR 28 2 e [ T e g S U S 5 1 i B8 Ak E SR INAE e, i G
TS AR DLR B2, TG N BB A S el A ORISR 4R S H AR A E—E Y 22 5. S Ah,
AW RN IR ARZE R, IERBR A 2 B 1 SRR I 1) SR B BB /7 T

AWFIE I B2 WS 2 R AR, S U BB R 5 2 1A T R JER U I 1) R A Gl AR AL B W, 2
RIAZPEER . B/DRBAMEY K B/INE E R A MEIRFE LS B ER BT S0E 5%, ] LA K
PR 55 2 L R R % BT B AR AR T IR BB X 28R 5 BEE .+ 007 R 0% % 1 e R ke 1) L At 22 o £ 25
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BT : A— PR Sk 7R T /N BR B 20 LA DT 5 A BE B9 D9 B I 22 5 XU Sk R W /N BRFEIIE I 98 . B—HRLET SR /N B R A i
IRBCTE e, A0 A 0 e 45 5 400 8 K /s BT b e RO K 8 I, B D O 0 R T 2 R B IR A AT R AN A . C— LA SkoR
VNS R N VS A A T R, T DR T U TR 5 A S 2R B /I I O TS B 1 R ) B R OR SR AN I, DAL Sk
7R /N T R AN 5 P R A fe K U BT 2R 5 A Sk TR R 2 ORI P HE LR LR IR ) . E— ML SRR BN I
B 40 e P T BT 2R A A DA PN R I B IO s AN ShoR KR AR BRI PR OR BNV EIE N A A
/N B U A B 2T | 2R Y L R A 7 A I DN R s A AL G— ML Sk R NV b B A ML IR B B
TR PRSI 5 A AN S s B T JBT 74 11 52 PN A B 1) A T A 5 A S i S A EBOE R A, H— Sk R IR FE Y
BN b R AN A A AT LF- I R MR DN o T LIS B R i TR e N 2 A AR L T S il S A
B F B0 £T A0 A e VR A P R o M R AR A A% AR I B S AT K

Notes : A—the single arrow showed an enlarged glomerular capillary with an increased number of endothelial cells in the tube;the double arrow
showing an enlarged lumen.B—thick arrow showed that the renal tubular epithelial cells were necrotic and fused,and the nuclei were highly concen-
trated; the fine arrows showed that the lysosomes in cytoplasm increased greatly,and the renal interstitium dissolved,disappeared and substituted by
large numbers of phagocytes and bacteria.C—thick arrow showed that the renal tubular epithelial cells were fused and the nucleus disappeared,and
was filled with lysozymes; fine arrows indicated that the tubules are filled with protein like substances and necrotic cell debris.D—thick arrow
showed that the mitochondria of renal tubular epithelial cells swelled and the cristae were broken;fine arrow showed that there were black lipid in-
clusions in the mitochondria.E—thick arrow showed that the endoplasmic reticulum of epithelial cell on the renal tubule break down.,and the ribo-
some is separated and scattered from the endoplasmic reticulum; fine arrow showed that a large number of mitochondria dissolved by lysosomes and
disappeared.F—arrow shows the protein,red blood cells,white blood cells and loss of epithelial cells filtered from the glomerulus tubular in the lumen
of renal tubular, and a variety of tube lumens formed in the internal integration.G—the thick arrow showed necrosis and shedding of the epithelial cells
in the lumen of the renal tubular;the long thin arrow showed that there were necrosis of immature red blood cells in the sinusoids of the renal intersti-
tium;short fine arrows indicate large amounts of bacteria scattered in the sinusoids.H—arrows showed that nuclei of the necrosis of renal tubular epithe-
lial cells condensed and the nucleolus was almost disappeared;the cytoplasmic inclusions in the cytoplasm of these cells were still visible,and the cyto-
plasm was concentrated and deep stained with much lysozyme.I—arrows showed that the nuclei of the residual red cells were highly concentrated in the
sinusoid,and the electron density was very high;the cytoplasm of these red cells were dissolved and all kinds of organelles disappeared completely.

2 REZELRABRLENENSBESHEBMFETL
Fig.2 Ultrastructure pathological changes in the kidney of American eels infected by Edwardsiella tarda
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Dy PR B EA, SEHURAE S I R IR H A B R R R R AR IR R, HASUR AR T 4y
FPRERLFOAT B 2, ST HERUAR L, IR G2 BB IR T B IR A (9450 . AW R R 4 2 1Ak
PR S U BB e /5 1 T B S AL, (H R O BN SR B A, ol T R GO SO0 R R AN
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