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Purification and Characterization of Endotoxin from Vibrio vulnificus
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Abstract

To determine the cause of Vibrio septicemia by understanding the characteristics of endotoxin from Vibrio vulnifi-
cus, lethal dose, heat resistance and vascular permeability enhancing activity were evaluated using vegetative cell and

cell homogenate and the result is as follows -

1. Vibrio vulnificus CDC B3547 of patient origin did not exihibit any significant difference in toxicity compared

to Vibrio vulnificus B57 of environment origin.
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. Strong toxicity was observed when viable cell count of Vibrio sudnificus CDC B3547 was more than 107/ml.
. Toxicity of cell homogenate was completely inactivited upon heating at 80C for 20min.

. Cell homogenate did not show hemolytic activity but was acknowleged to have cytotoxicity.

. Major lethal toxin against mouse was existed in Vibrio vulnificus CDC B3547 ; however, separation of LPS and

LPS-protein complex was not successful using the current technique.
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lipopolysaccharide 5'%170) V. vulnificus®] =73l @
3he Al RaEa Qiok o] F @M 25422 hemoly-
sin® #3 <¢121¢) protease, siderophore, phospholipase
Sd dsixe g Buvt glov, ZARELY Bt
€ old7tA 43 BEA YA gon, FANSLY o
%91 lipopolysaccharide(LPS) £ #Zol| ¥2]5|0}'®, ratel
3] wdAo] AT A VA &4E doA F5d
o]z ke B77}t o, LPS-protein E{A 9]
WA BEd g 7= A9 g 4ot

V. vulnificuso] ¢ HYFo2 AGYE 827} wid @
Adke 42 detilA Vibro H¥FS WAL AR 7
gahe AL AFH Aol 2YEBZ o] T AAFHE
of g FAW Sao @ 42 YN o 79
1y Q9 7 A2e A8 Yy A 9. )2
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1. A8 2F

AR V. vulnificus CDC B3547% o]83td =
A AAE e §ARYTL deoin REE V. vul-
nificus B57& AHE-8H¢lth

Select strain

2. AYsE

V. vuinificus FANELS 84 ZH) AHF mices
ICR(Institute cancer research, Swiss) A2 % 18~21g
9 #3& AHAT

V. vulnificus®] 938 F FRPPALE 2A3] 4
3] ALLF rate $% 250~350g2] Wister rat $3&
AH-3gth

3. 59 34

V. vulnificus® % 0.9%E 713 BHI(Brain Heart In-
fusion, Difco Co., USA)HIAICIA 37C, 1641 wigd
ZF9 1mlE 18~20g% ALA +3 10vklel EAFA
o] Al NS AFoE U] g7 B AR
=8¢ 23390 FARELY 5L ARE 99 ¢
& oz BAFARIY FA3Ar

4. FARELS] £ A

Wiy o, FA HA, 7A B3y 2 #3E A
AN Y& AYFHe BAFAEY AN 5, 5
go] 243 e Wyog 187 Wi ¢ 148 10,
000X g2 20¥-7 YA 3 e 4 P52 33 A2 ¥
FAE 2G4 50mle] F-5A1A ultra soicater(N843,
MS.G., Scientific Co., Sussex, England) 2 27KHzolA 60

V. vulnificus CDC B3547

Culture in BHI medium

Centrifuge at 10,0|00Xg for 20 min.

[

Supernatant

|

Harv&s}ed cell

Cell pllet

Disrupted cell
by ultrla sonicator

Inoculation
as a whole

Supernatant

I
Centrifuge at 10,000Xg
for 20 min.

Cell dregs

Fig. 1. Preparation of inoculation for mouse assay V. vulnificus toxins.
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22 4d gL RGNS #sD, 1 F 20mliE A
10,000Xg=® 20%:3t YAFelsted A4 JHAg2 £
A AAE e AYET 20miz A 43t =
g4& NgIT (Fig 1).

5. BHHSL0 LIEN AlY

gollM A Wgog 2% #A4 AL 247 vy
712" screw cap AFB(1.5X210mm)°l 10ml 4 &
F3 o 60, 65, 70, 75 ¥ 80CY FFFoA 208
7t 7HE A O 42 10vE Y AYHE AE EEE
A3

6. S8 AE

BHI ®jA]e] 16412t ¥4 ¥iA1& 1% Human blood
agar plate$} 1% Sheep blood agar plate®] ®]%3te] 37
CAlA 24417 g7 & S5 8o] A4sE g vn &
sk

7. 5T M@ FoMEniay

Rato) evans blue(1ml/kg) & ARA me]g= o] AHA
Fojsla, 43 & fHdE FEFE ol FAEt 6412
¥ 5953 YL UFANENY e spotE TH

3k

8. Mzl sl &H

oy 3 2L bovine serum albuming FF T
Az M3 bicinchoninic acid(BCA) protein assay
(Pierce, Rockford, IL) ‘o2 &334,

9. FHUYSL9 22

% V. vulnificus® NaCl 5271 1.5% 94 A
BHI j#]e] 37CoA 15412t g3t 10,000XgAA
3083 dXEEstd #AE 2o} PBSE 23 AL ¥ 22
%ol PBSol dEste] 2guutdr]2 FAE AT} o
FA G4 10,000XgolA 1217 FAEF F pellet
& #3le] 0.01M EDTA ¥ 1% triton X-10004} 1%
n-octylglucoside® #+% tris-HCI(pH 8.0)¢ @3t

& F9A 147 BEAI. o] ¥HEAE T4 10,000
XgolA 1417 294 8e3te, 1 43 HE sephadex G-
100 columns BHA7|Z, 4] Ue & BN g
o] & 2~3Y7t T4t} of FAF §AE centrip-
repl00.2 53t 1 F54g LPS-protein HA 2 8
At (Fig. 2).

V. vulnificus culture(2X 10%* cells/ml)

Cell pellet

Pellet

—Incubate on ice for 1 h.

Supernatant

—Disrupt by ultrasonicator
—Centrifuge at 10,000Xg for 1 h.

—Centrifuge at 10,000Xg for 30 min.
—Wash twice with phosphate buffered saline (PSB, pH 7.4)

——Suspend in equal volume of PBS

—Resuspend in #is-HCl (pH 8.0) containing 0.01 M EDTA
or 1% triton X-100 or 1% n-octylglucoside

—Centrifuge at 10,000Xg for 1 h.

—Apply to Sephadex G-100 column chromatography
—Dialyze against deionized water for 2—3 days

—Concentrated by Centriprep 10

Crude endotoxin (LPS-protein complex)

Fig. 2. Flow sheet for isolation of LPS-protein complex from V. vulnificus.
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LPSE Hshe WYL V. sulnificusE NaCl 57} 1.5
% A 2% BHI ¥ix|o)] 37ToA 15A17 vj¥sld 10,
000X gol A 3083t d4leldte] 74 & B ¥ PBSE 2
3] A3 acetonel ZA TAIZ AZF ¥ 2L %9 69T
€% 90% 9] phenol EF §9o et} o] Fetde ¢
+ &M 1582 2 4L F 10,000XgolA 4L 3
TE&Y F& U o] AHE 3¢ WEdA B £89
3% Bole2AN 3~597 F4% F Adx¢d. 52
AZ2Y £2E tis 4329 (pH 7.0)o] 5 F RNases}
DNase 122 UAEEEE AASL proteinase KA
RNase$} DNase & AAgL. of £9& 10,000XgA
2AZ 2 QAR B pellet Hdla gojeFo Fo|1,
2 3x39 1 $24& LPSE st (Fig. 3).

V. vulnificus culture(2X10° cells/ml)

—Wash twice with PBS
Cell pellet

—=Sonicate for 1 h.

The' mixture

—Pool the aqueous phase

The powder
——Dissolved in 0.05M tris pH 7.0

of 10ug/ml at 60T for 1 h.

Pellet

—Suspend in equal volumes of PBS

—Stir for 15 min. and cooling on ice
—Centrifuge at 10,000Xg and collect aqueous
—Repeat the extraction three times

—Centrifuge at 10,000Xg for 2 h.

a1 3 1%

1. gxl 22laz 8 22lre 3 sjn

Vibrio H¥%F #Aol AN £2# V. sudnificus CDC B35
473 oM B V. vulnificus B579 E3S v w3l
A= Table 13 2tk ¥ 45 2F 3471 10/mlY o
A GF tig AHEAdo] A3 Yebg, 107/ml o1
oA 38 AEAe] A

87 27 82 29 S8 531 Zolv} ¢l
om ole 3®e A Y3tk

2. ZH2 BH TS| £ v

Aol e wAS 48 A 5HE v A
Table 28} 2t} Aolle FA 9 A diF A=A

—Centrifuge at 10,000Xg for 30 min.

—Suspend in equal volumes of preheated (69C) and 90% phenol

—Dialyze against deionized water for 3 or 5 days and then lyophilized

——Treat with bovine pancreatic RNase at a final

concentration of 40pg/ml and DNase I at a final
concentration of 100pg/ml at 60T for 1 h.
—Remove nuclease with proteinase K at a final concentration

—Dissolve in deionized water and lyophilize

LPS

Fig. 3. Flow sheet for isolation of LPS from V. vuinificus.
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Table 1. Comparison of toxicity of V. vulnificus isolated from patient and marine environment by mouse assay*

Death time(min.)/g

Incubation time(hr.)

Patient origin Marine origin CFU/ml

4 21 21 1.3X10°
6 18 18 7.5X107
8 19 17 6.1X10%
12 17 16 9.5X10°
24 16 16 6.7X10°

*The strain was cultured at 37T in BHI medium with 0.9% NaCl and 1ml of cultured suspension was injected intra-

peritoneally to 18~20g of male mouse.

Table 2. Comparison of toxicity of cultured suspension and cell destruction portions of V. vulnificus CDC B3547

by mouse assay

Death time(min.)/g

Sample code . Disrupted Cell
Culted suspension -
Whole® Supernatant® Residue®
1 19 19 120 29
2 18 25 105 30
3 17 20 108 33
4 17 21 104 35
5 16 20 110 25
Aberage 17 21 109 36

*30ml of cell suspension in 0.9% saline (10° CFU/ml) was disrupted by sonicator under 27 KHz for 60min.
®20ml of disrupted cell suspension was centrifuged at 10,000Xg for 20min. under 4%, then filtered through 0.45um

millipore filter paper.

Residue was harvested from the disrupted cell suspension, then dilute to the same volume with 0.9% saline.

ol AF gF AT 178d W TAGHANL HT 218, ¢
Aok o] Qe 4HALe HE 1098, FHEY A
FAe HE 362N AFET g FAH =9
Ok Zadhe A% Yehll oy ol dA gk 436 A
80 T 48 L& F Uv AL AAY o TR
Aolgtn H7)e oyt a2} FA A GH ) A v
do] YiEe] AA Aty E¥o] Y Ade TH ALY
27l 98 £250 AHdd olgd HAoz Algdo,
ole A#Z B uf F AAELE dAUY EAdte
A& ¢ & Ut TAGAAE AT FPAA
Uehd ozhe] £ & Bed] FAUSAY 829 A 94
AR od Edo] EAE Uele A& ohdrl 9

AT

Aol Heg od dg A7t a7d.

3. gxjalol mE FHmMol SN Hs}

V. vulnificus CDC B3547-% %3% 42 60~80C A}
ol 208 HF F AF & ANFF AH= Table
33} g}, o] 79 FARELE 65C7A AL 70T
ool e BetgEy 75T oY W 4A EgA4sH
80CoA a3 HAEE & 4 Utk ol otz A
2 & FAIAE o AGA o A ELE A
3Ath= Bowdre’¥ 9] s} w19} & 80TA 20
£ A9 e B 548 FAsthe 7o Bnwe o
A&Act. ojs} #e Fil= AAMUSLI} G st 4
A 284stdche SddA dof g diAY 754
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Table 3. Heat stability of crude endotoxin of V. vulnificus CDC B3547 at various temperature®

Heated temp.()

Death rate(B/A)®

Residual toxicity(%)

Control 10/10 100
60 10/10 100
65 9/10 90
70 4/10 40
75 1/10 10
80 0/10 0

*Destructed cell suspension was heated at given temperature for 20 min., then 1ml of prepared inoculum was injec-

ted intraperitoneally to 18~20g of male mouse.
*B, number of dead mouse ; A, number of tested mouse.

o] Eohe A& AT

4. W7Dt TfE TH S BEA

B9 Vibrio & ¥E hemolysing AAstL 9
hemolysin®] FHAFAARZ FeiA on, 53} V. vul-
nificuse 2 ¥ A #F7} hemolysing 439 ©] he-
molysin®] 4& UYehlle o2 €24 At Hemoly-
sin€ ZAYELro)BZ FANSAE $IAAE ZR3 3
€A 87 3] A HAd FAE A BY
A Ao HF3}o ¥ ZFHe Fig 4% 50t

AL GARHNAANN V. vulnificus®) $EAE B3
el o (Fig. 4) B YATAANMT &840 &
A=A (Fig. 5) Atg BAFHMART F3HA vebst
o 28y SdE e AT W Y4dEA BT
4840 gle Aoz B o FAUde 4847 BA%e
B3] gike 2ol &AHNU

Fig. 4. Hemolysin activity of V. vuinificus on human
blood agar plate. A, living cell ; B, disrupted

cell

84/ A4 3832

Fig. 5. Hemolysin activity of V. vulnificus on sheep blood
agar plate. A, living cell ; B, disrupted cell

5. TIMEl Txel HAFDY BIIEE

Rato] evans blued F9¢ ¥ Fyfo 473 i€
ZAE FoA% A(Fig. 6) AT EFLFTY {350
ZetA vehd vid B9 #Ae A ez gL A
oz B o Y7L ## 2549 hemolysind] o3 FHF
BYAFEo] vehta wd FAE FBFEHY I
482 QA 2t FARE O] M2 FHAFo] veht
€ AoZ & 9 HMEEAYo] e AoE F4Eo

6. LPSS} LPS-protein complex2| 22| TPO|A XjA}
£4
LPS$} LPS-protein complexE #2317 913 4% #4
F7e @AW 5471 FhE JeA A3 A A
A=A 48 dFE Fig 7% Fig. 89 JeiAh XS
A A18& mouse assay® AAIF o FAR F 1741
Well AARE JERASIT
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Fig. 6. Effect of V. vulnificus on the vascular permeabi-
lity enhancing activity by living cell and disrup-
ted cell in rat skin.

Spot A and B injected with V. vaulnificus.
Spot C injected with disrupted V. vuinificus.

FAGHAE AL A e AEA 0] F49
el o} pelletd 0.01M EDTAS 1% tris-HCI(pH 8.
0)ollA WAl Folle XAHEAlo] A E o] LPS-protein
complex® #3& + Uk

LPSE #&37] H3te ZAE PBSE AAF F ace-
toneo.2 AZg ¥ 69T E# 90% phenol £l
deate] AT FEYFE T H2F T
Ae AAEAR veigou dNRAEAE AAde #
oA FAdo] AEHA

71&9] LPS$ LPS$t LPS-protein complex® 2|3k
oz AA7L 5A ek g S ATt A%
APy 2] A7 e Ao Algdd

2 o

Vibrio vulnificus®] A4S EAS giefsie] HlE
gle H¥Fe ¥ 7L I A5E AFsLA
AT FAGHA JAEAH WIL £ FRFAEY
AZ4& A dae o 2.

1. $AEAF(V. vunificus CDC B3547) 3 B E el
(V. vulnificus B57)9] L Ao|7} gIAth.

Lethal toxicity —— V. vulnificus culture( X 10°cells/ml)

positive

Lethal toxicity —— Cell pellet

positive

Lethal toxicity —— Pellet

positive

—Centrifuge at 10,000Xg for 30 min.

—Wash twice with phosphate buffered saline(PBS, pH 7.4)

—Suspend in equal volumes of PBS
—Disrupt by ultrasonicator

——Centrifuge at 10,000Xg for 1 h

—Resuspend in #is-HCI(pH 8.0) containing

0.01 M EDTA or 1% trition X-100 or 1% #n-octylglucoside

Fig. 7. Flow sheet of lethal toxicity test for isolation of LPS-protein complex from V. vilnificus.
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Lethal toxicity —— V. sulnificus culture(X 10°cells/ml)
]

positive

Lethal toxicity —— Cell pellet

positive

The mixture

and then lyophilized
Lethal toxicity —— The powder

positive

—Wash twice with PBS

—Disrupt by ultrasonicator

—Pool the aqueous phase

—Centrifuge at 10,000Xg for 30 min.

—Suspend in equal volmes of PBS

—Suspend in equal volumes of preheated(69C) and 90% phenol
—Stir for 15 min. and cooling on ice

——Centrifuge at 10,000Xg and collect aqueous

—Repeat the extraction three times

—Dialyze against deionized water for 3 or 5 days

—Dissoved in 0.05 M #ris, pH 7.0

Fig. 8. Flow sheet of lethal toxicity test for isolation of LPS from V. vulnificus.

2. V. vulnificus® 57t 107/ml o139 o 2 AL
o] Yyt

3. AT A EAE 80T 2080 ¢As] FEA3)
HAo.

4. FATFHAL §EHL Ao AEEHLS UFH
At

5. V. vulnificus®) A3 A F AAzce g4 A
of ZAg o} LPSS LPS-protein complexs 71&¢] W
o2 #E% 4 it

Uitel 2

o] EEL 19959 & FA G A7
A(02H 0052) o &3l AT o ofo ZA=HYT).
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