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Abstract

The hemolysis of human erythrocytes by pathogen Edwardsiella tarda was
invesigated by: 1) analyzing the leakiness of hemoglobin; and 2) observing
the morphologicél changes of erythrocytes with scanning electron microscopy
(SEM). ErythrocyAtés were incubated with the whole culture of Edwardsiella
tarda at the log growth phase. In the incubation of 5, 15, and 30 min.,, the
leakiness of hemoglobin was 0%, 5% and 13% of the total hemoglobin. The
morphology of erythrocytes changed to echinocytes at 5 min.,, and then to
stomatocytes at 30 min. The morphological changes, indicates that Edward-
stella tarda caused a serial alterations of membrane structure of erythrocytes

prior to hemolysis.
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Edwardsiella tarda &1 Sadazaki 1 Murata 7 1959 £ B XS BB » MAEHAKES -
HE S -REE REER - -WAERZEASSY LHTS5#HBENHERE (Meyer & Bullock 1973;
Iveson 1971; Berg & Anderson 1972; Bockemiihl et al. 1971) » MAF B AETHREEE
SIRERESAEENAIRR —EEEXH (Edwardsiellosis) « B8 % (Lin et ol 1977) HE
BENMREBERCZAGTTREREEY  BEERRBENGENR Aeromonas hydrophila BE&ERMK
PHEFR A RBATRCERY 7% GBS EREARERBEERBR - EBTRLEFT 1§
BERSE  HERENEHAHELIE - &kn - Zn%R %L o EREIZREE » Robert (1978) ZBW
BrERR®  ZRAEMESEG  AARARASERBREAE  BEEABHET - EXNABHZHRE
HHRGHE > ZEEELZEMNE (hemolysin) (Ullah & Aria 1983; Watson & White 1978)
s BribZ A Ullah B Aria (Ullah & Aria 1983) ZA—SEOBUNESERE (protease) ~
BifsEi (lipase) HVERER E. tarde AEREENEEAZE -

T MR 5 i B S M R e RE Y o TR M ZE AR B 2 AT A ML A TR & e B Ak 2R o IRINTY
BRERZMEATF : (1) AEKEMIEHS (lipid bilayer); (2) MERE 4R (membrane skeleton)

*BTEBABRBUET FREAE (Laboratory of Electron Microscopy, College of Science, National

Taiwan University)
> FATHAEABE GEBFLHF (Institute of Life Science, National Tsing Hua University)
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LR (3) MIaRm B2 (cytoskeleton) o E#ALMEKAERE L MARKY (biconcave discoycyte)
y —BRARSE  RAMEEIMREE A nKSE LBY (2% Elgsaeter ef al. 1986 f) review
paper) « B4 EBERL E. tarda BBRIEMBE o AMERINFIET o R HE T FIRR B A BRI
WER E. tarda BT BA0L ERAUT B AL o
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HH
Edwardsiella larda 800123-6K BIEHEADHFARVIRBHEERIKRS - AR BEXE
Tryptic Soybean Broth (TSB) LLE Bacto-agar B DIFCO (Detroit, Michigan, USA) -

Salmonella-Shigella agar (SS agar) %3 BBL R (Div: Becton, Dickinson & Co. B-D
Cockeysville, MD 21030 USA) « v 8258 H E. Merck Ch_emicals (Darmstadt, German) o

b v S ' ' o | MR
Edwardsiella tarda 800123-6K M4 #E& RSP » L4 Tryptic soybean broth (TSB)
Zw (30 AEER I AH  §24F 4 Bacto-Tryptone 17 4% » Bacto-soytone 3 A% » Bacto-
Dextrose 2.5 4% +» Sodium chloride 5 2475 » Dipotassium phosphate 25 2%) EREZ K
215 BN Salmonella-Shigella agar (60 ARER 1 47 » BAFE Beef extractives §
/x5 1 Polypeptone TM peptone 5 /4% » Lactose 10 4% » Bile salts mixture 85 QA% v
Sodium citrate 85 2%+ Sodium thiosulfate 8.5 A% » Ferric citrate 1 4% » Neutral
red 0.025 2% » Agar 135 4% » Brilliant green 0.33 X¥3%) o 7 35°C pERE 12-24 B »

I —BEEBNSER TSB EdIE® 6 /B HESEEE O.D. o0 &£ 04-07 2 BH
& 3-8x107 cells/m] » LBEE log growth phase RyhfiElsh o

i (hemolysis) EEZRE : v
BERNPBOEHEME  JIRMA 1/9 ERENAROR (0.11 mM Na-Citrate) & » £ZE
BTe (600g) 10 HSHEEBAME o $2L1S#% PBS (Phosphate buffered saline, pH 7.0)
MTE= kK BIBK 0.25% o itk O.D. 5,0 & 0.5, RBC BB & 5X10¢ cells/ml - ;L1 ZEFR 0.25%
ZHRMBMA 1 ZEAERS » BZRABAK » BIER 37C - EFRRABERMA  R—BORBE®RL
Ependorf g8 (Sigma, model 202 CM) B.(r (15000g) 1 58 » WEUE b i B RE mALR
(hemoglobin) e & 540 nm MBKE @ LREREHENRR - ARVABEERERBEX
ﬁ}ﬁﬁ?ﬁﬁ%ﬂlﬂlﬂiﬁ")%ﬁﬁﬁ{t °
B TR
fImEkEEALL 25% glutaraldehyde #E 4°C T{FRIEIE 1 /N5 8 1000g B0 20 5tk
%A PBS izt BLL 1% OsO, fFBERE  BEHRFIRARK  ETEFEFRE (Hitachi
HCP-2 Critical Point Dryer) » #£& (Eiko Engineering, Model IB-2) » ¥ Z&=R#EA B FRR
45 (Hitachi S-520) THI% - : '
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E. tarda #i# (whole culture) REREMAMFMPRRBAEK  HMBE 558~ 15 H& 30
S NENOAEERFEFBELMEKLY 0% 5% ~ 13% » mALFENE H BT ERAT M BB E
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FARMME » bl E. tarda SERFTHFHOMEBRNER - EZARENNRERRUSENEFRMEE
FHB EROaXEERTISRARGHESE (A1) - LMXEER PBS Fwd o NELESE
—/NB5 0+ 98 discoytic shape (B 1-A) o EinA AW TBS ZH &% E—/RBHEE+F 7
DAMKAIFHFBRETIHE B@REESA (@ 1-B RE 1-C) - EFEHNY L. farda FRIOA
AMRSSERE  MESSERRHENLSD echinocytes  PARHEA» TRFRRESHF (F 2-4)

B S AR ORISR PBS EHd 37°C 1 /e (1-A) » AR M =3 TSB
wBsEw lo#% (1-B) M1/ (1-C) 2REAmEE (X4000) - # 1-D
AR ane (2% PTA) 5R%%E TEM THERH E tarda ZHBDEHE
(< 800Q) -



—4 - L B WKE - BSE - IR

o WIBEFMIF 15 S » K¥H 50% population MFIMERE echinocytes #58 pR4R AU iEd)
discoycytes (B 2-B) - MiBEZE 30 4% AIH 30% population M MBS cup shape
#9 stomatocytes (B 2-C) o BiLl SEM BR E. tarda MEK &S5RI MEKERENSMTE —
RN REEE » BIRR R discoycytes B echinocytes » H# K stomatocytes o

f 2 ﬁf&ﬁﬁﬁiﬁﬁ‘?ﬁmiiﬁﬁ% E. tarda WBRIBE® » #£ 37°C TRES S
(2-A) B/ echinocytes~ 15 438tk (2-B) RISEE discoycytes - 1=
30 4 (2-C) MW R#ALMILLY stomatocytes (s) » MR E. tarda i€
WiPEFY TSB SR B PFEER 1 /08 (2-D) » A ERMHAMERLE echi-
nocytes (e) B discoycytes (d) Z2H% o



Edwardsiella tarda BIELMERSFLAER (L — 5 -

BHETE E. tarda EEAOKOBYUERARBRN E tarda BREMEFRZ » IETHERR ' —
BHi% log phase $y8# (whole culture) B0 PO TERNEREFTREEFTEY TSB ER
' BMALMER ; BB EERESEMALLE  MARE—/ N - BRYGEOLENEL  BF
SEM T A[BEEIAMEREE echinocytes RFRAA discoycytes (B 2-D) » KERER L
tarda GBI BRHEYERYEIORMEREHR  MAREND R TERBHYEINSEHEM -

MR ES(LEESEWSRE (Elgsaeter ef al. 1986 #) review paper) * MY (Ferrell
et al., 1988) I E (Daleke & Huestis, 1985; Golan ef al., 1988) & mBRHAET EB (L o
BMRELESRSFEAOMREEKEEE2THBS M » U MEREH echinocytes, stomatocytes
STFEHBER FanBEymEElsEHE (fip-flop) WIREIHNA 30 5 » FUEER SR
HEEAMKEE REHENEBMIEINRENTEVE-CHEREEL £ farda 8% hemolysin
(Bochemiihl, 1971) #1 lipase (Berg & Anderson, 1972) » FTLAAIMERFSAES (L » HATAE B
hemolysin #1 lipase FiE K - B4+ Golan et al. (1983) FREHFER Schistosoma mansont &
Bt lysophosphatidyl-choline %lﬁﬂm&%%mﬁﬁ ' MAKERE (Chen et al., 1988 HH

CFEARFD) BB E. tarda % lysophosphatidyl-ethanoamine (lyso-PE) H# » Bt E. farda

#lyso-PE il 2B HANRNENRFZ — BN NRE E. tarda BEST EEHBEFRE
BMOTEEMAMEBHESE » BEHAEE lysoPE £EAMOKEEEBELNFELORBYK
echinocytes ; B304 HiBE » lyso-PE BHEASYENRE T ERLOKEH A stomatocytes o

1 £

BFAE Edwardsiella tarda HANKNEMERFEARESEREN 1) FROAARANER

'R 2) URHEEERTRRAMMRATRBEL

AFRAmERAEER log phase #) Edwardsiella tarda BB BAEE  EARREEREMS
S 1S FE R 30 S4E oHNBOARREHNEREKTFS 0% 5% M 13% - MERBERE
FTEMETHETIORBE—RFINHMESE | 8ld discoycytes B echinocytes FHEBRE
stomatocytes o SE I MRUBYISLETR Edwardsiella tarda ¥ B NRBRENEHEE
CThEE » THEBUEMMNTE o

e .'-eﬁ
 AFRERREEFREFRER (SR 76 AR 81- @ -20F) HEEH-
2 ¥ ¥ B
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