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Study on extraction and toxicity of lipopolysaccharide

from aeromonas hydrophila
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Kk B BA Bl R A/ T B ILIE ok s, ML LPS F R R
B ¥ & G R A8 A F  SDS-PAGE W ik 4R 5 i 4 A7 40 L.
i@t E e Ana-1 AR R I b LPS # & 0 &t Ao
AMER, BREFALE LPS FE 4 1.22%. %80 K4
A 1.53% B H 0.79% .SDS-PAGE £ &4 % i Az &
5 LPSArfEmAARE, £t LPS#H %45 Ana-l @0 iE
ABAKT 21.20% ,Ca®” AR EH 1.6710.19, 5 LPS 47 4
mHELEFEEF(P>0.05), S ZXBERIR, 4LF
Feg LPSHRLES . EARGERS AMENR,

KPR E KDL M S 45 I oA A

Abstract: To study the lipopolysaccharide (LPS) of Aeromonas hy-
drophila, LPS was extracted by hot phenol-water method, purified
by enzymatic hydrolysis and chloroform/methanol precipitation. The
yield of LPS and the contents of protein, DNA were determined. The
purity of LPS was analyzed by SDS-PAGE and silver staining. Ana-1
cell model was established to evaluate the toxicity and biological ac-
tivity of LPS samples. The results showed that the yield of LPS was
1.22%, and the contents of protein and nucleic acid were 1.53% and
0.79% respectively. The main bands of SDS-PAGE were clear and lo-
cated at same position as the LPS standard. After LPS treatment,
the viability of Ana-1 cells decreased by 21. 20%, and the
fluorescence intensity of Ca?" was 1.67 £ 0.19, without significant
difference compared with LPS standard. The LPS samples extracted

from Aeromonas hydrophila had high purity, toxicity and biological
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activity. This study provided technical support for the development of
subsequent extraction and detection methods.
Keywords: Aeromonas hydrophila; lipopolysaccharide; extract and

purify; cell model
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ERFWE Z o K B 57 3% B 0 K S T S DI g
5HEHEFHEDMEED O AP Z PO 2R S
KRG A = T MR G g 2 iR T

20 L2 4 B A R A AR 2 B R Th BB S T A A
T D A48 L v R o R PR AR B BR BE AE AL HLA F2 3l
FLAC SO AR A1 A A AR O R AN B T 2 I R R
P AT H 0P R A R R PE AT AR G
FH B WE A Ana-1 XS S I LIS B0 . HL A S 2 1 B
FEHLA . Wang Hui 250 Hl WANG Xue-mei 2502 43 51 F)
E R4 Ana-1 ZHMEELRIBT S 1 508 Ui 5 HMGB1 Bjg
5 DL LIPS o 200 0 ) 3 1 B 4584 46

AR T B HRY I K B T T A R T 4 iR 2 (LPS) L JF
BT A A B AN Ana-1 BERDG L M HEAT IR . AR
T LPS 347 42 B 401k R F Bl R A9 $A B K LT i A 3
SEEGLEES L IR LPS 77 58, 45 0 T 45 4l 4k LPS K & i 2
MR SR & &, FF SDS-PAGE Bk 4 M 4 . # 7 B I
A0 Ana-1 FERY 58 1 40 TG J7 ML P Ca™™ /K SF AR 4k DA K HiL
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SR T5 5 0 T R SRR A
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drophila ATCC 7966 chromosome): H 4% M &1 3% 1 &
FE i B A 3 5

ELWEZ0 A Ana-1: ARFBE b 40 i 12 5

LPS #5#E i . DNase I, RNase A, %K [ fiff K:2£ [E Sigma

NGIE

JEE it 9% A6 W A Fluo-4 AM (5 mmol/L) 45 B F 3¢ e #8 4F .
CCR-8 il & . B = RAEMHAARA A .

L12 FEAABHE

BN E Ak TAE & : SW-CJ-1F AL, 55 M e Ak 3% 55 A R
AR

15 HE 25 0K - SX-500 AL, H AR TOMMY A #]

HERXEHEABHEE O Sorvall ST 16R B, 3% E Thermo
Fisher 24 A 5

YR T ML : Alpha 1-21.D Pol.us BY, ## [E Martin Christ
s

CO. fERH F- 4 : 3111 B, €& Thermo Fisher 22 7] ;

P4 WA IX51 B, 7 Olympus 237 5

Bl R AX : Infinite 200 PRO B, %ii 1+ Tecan 2 ;

% & H M & {¢: BioPhotometer plus A, 7 H
Eppendorf A #] ;

Y % B 3 e B . S-4800 B, H AR H SZ 8 #

L2 R®HE

L2.1 EEEFR S RSCRC17]. 8 07 i K R
RRE =0T MR KL T AHM BUiR 85 9% 3k, 28 C H 9%
24 h PRI VA A LB K FR L, 28 CHEREE SR 12 h )5,
8 000 r/min £5.0» 10 min, & B JUTER KO A B R K 5
TCIHZE K BES 1 WG AR TTIERR B, 1 3 i i 4 JC 1A 28
MK E R AT 1 g BAIIA 3 mL Z81840 BRI H B .
1.2.2 LPSHURE ZWRICHER[13], MR A FHR S K
Ja - SRR 90 L R MR A . 68 CHEIR/K IR 1 h, UKk 2
4 °C,4 000 r/min ¥ %0 20 min, YW L. 2B AH N
FRMEWAMRKELZRE LR 6 2R EETENE
L ZRIB KB M 2 FeCly A6 JG M 30 7R B bz th B . 3% i Bl 15
WA H SRR T HALEE 24 h, BUHIAE LPS HLFE,

1.2.3 LPSaife S Bk 14~ 16109 77 1, 3F m 2Lt
KB, 10 mL TrissHCI (100 mmol/L,pH 8.0) % fi# LPS ¥ A,
AW E 20 mg/mlL DNase I 5 10 mg/mL RNase A,37 C
B ff 2 h 5 N2k ¥ 20 mg/mL 2 (I EF K,57 T3 1 h,
RIHIA 5 mL KA RIS {8 5] 4 000 r/min #.L> 30 min,
W L3 Tl A4 h R MKENT 48 h JF IR =R IR T
B24h, BT WETEG/MREGRIL 2 DRAKRDR
AR 4], 12 000 r/min B0 20 min, 3 b3 31 BT U0 UE.
10 mL ZERKEMIE GBS R % T4 24 h, 4 2 4ifb
LPS K i, T —20 CRAFE .

1.2.4  LPS 4 5 i I &

(D HEAFEEIE -5 mL 2B K201 LPS A5 .
PR & D0 s ORI AR R A BT A R, R D K
280 nm, BEHFAE JF RIS A HA 3 K.

(2) #PR S ME -5 mL ZR 1KV Mk 2lifk LPS #E 5, 1
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&l

% TR A W ARG A P R R L R D K 260 nm, 3
Bora E S s LA 3R,

1.2.5 LPS#ifE/r#r %A SDS-PAGE ¥, #4655 3% . 4%
B 102, AR 3K AR Y 0 IE AT S0 S AT

1.2.6  LPSBEF AT Ana-1 21 f 5% i £ )

(1) CCK-8 I 40 Mg 3% /1 : F 1 000 r/min #.L> 4 min,
WA X AR R I M, R IV 3 R E B G B E 96 1L
M rf (255 000 A~/4L) F 37 CHEFR 12 by 43 5IINA LW E R
5 pmol/L B LPS Fr#E s 54k LPS & f I 38 A & LPS
M7Zs AT ERAL . 4l 3 AEE . 37 CAEE 3 h 5 & FLn A #5
FEl MR 10% (10 pl) Y CCK-8,37 CHEH 1 h. il 5@ HAE
450 nm AW B AR (D ARG ) .

fAl 0
CfAleooA, (D

o

C— 4MasG 71, %5

A —— 254 450 nm A WOGEE

A, 2 EH X IR 450 nm ARG .

(2) AR PY Ca®" 7K P A8 I < 5 418 % 250 A < 1A 40 L C
MFEERRELFHBE 24 fLAR .37 CHiFE 12 h J5, H
0.1 mol/L PBS ¥4 3 ¥, BALIN ALK EE 3 pmol/L 1
Fluo-4 AM #4},37 C#5%: 1 h J5, A1 0.1 mol/L PBS ¥ % 4l
L3 K. T E 30 min LA PR A0 Fluo-d AM %75
Fluo-4, BJ55r ML HBEDN 5 pg/mL By LPS ARdE M 5
afiff, LPS RE& .37 CUEFE 3 ho &40 3 DFAT . 25 A B4 A
A LPS, A IX51 525t U5 00440 IR, Tl b 30 ) %
o KB K R 455 nm, &SI N 515 nm Y

(3) Ana-1 U453 45 (9 B 5% W22 8 Ana-1 41T 28 &k
JE 5 pg/mL ) LPS 23R 3 b J5 . W 4 40 B L B0S £ 32 00
A 2.5 % 0 R R [E E 4 bR T 4 CukdE . Sk
0.1 mol/L () PBS {5k 3 ¥, 4K 15 min, #M8 50%,70% ,
80%6,90% ,95% ,100 % iy Z BEM B Ji /K , /31K 15 min, #R )5
FHE K BRER 4N 9 10026 £ BEFE /K 15 min, CKEFE B BCA
CO, Il FL T4 45 min, B 35 0 78 6 AR b ol 4 9 B8, ) A
S-4800 37 & S A4 L BRHEA TSR
1.2.7 BB FrA BRI 3 AT 45 R UL B £ AR

WE2E (X ESDIFEIR. 4RI 4R 9 G 2 b R B
£ )7 224587 (one-way ANOVA) . G114 H7 5% Fl SPSS 19.0
At
2 RS0
2.1 LPSERS4LER

1.2 Ly LB 33455 24 ho 8 192 5 6.22 g
PEHCAEALJS 35 LPS 3k 76.1 mg. LPS P37 %)y 1.22% .
WA 9 2 119 BE 232,87 mg/ L BRI JE Hy 120.51 mg/L.
A i AL )5 LPS s8R (4R (5 1.53%  BRR 4 0.79% , 2
WG HE 45285l F — 25 LPS #4412 49030 A 002 T3
2.2 LPS4ipE

P AT A LPSHE B 5 35 3 4 I I K 4 4
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1. LPS bRl 2. 44k LPS B gh
B 1 %44 LPS SDS-PAGE w ik A

Figure 1 SDS-PAGE electrophoretogram of Purified LPS

A7 AR E A A% AL B AR E] L 2 R] DLR) e R LPS R, i
Wlgifl LPS 258 588 S RE R . SR, VKB 2 IO £ £ 4%
i UL AL LPS Ml A A K> TR B ok B L 45 & 2.1 45
e T N R e A N
2.3 LPS 3t Ana-1 40 Ff13E 5189 8

Hy B2 AT YR EE Dy 5 pg/mL B, LPS FRE 5 4l
1k LPS F: M3 aeie B2 M H Ana-l QIS 1. 55 A4
AA EE » LPS A o i AL 20 B 15 T3 BEAR T 24.83 %0, 4lifk LPS B i
HANNTE T BEAR T 21.20% . 5 4lifk LPS B i HL %L LPS 45
TE Al Ana-1 20 i i) 35 g 490 S5O S5 L H T 20 R) G 3
2 5(P>0.05),

100
b
80 b
by
’é:f 60|
= =
S0 % 40 -
o
20
0 L L A
LPSHRHESH Sl Ak LPSHR i
215
Groups

AN ) 7 B F R AL B Ge il 2 22 5 (P<<0.05)
B 2 LPSG pg/ml) st Ev£ e Ana-1 & 1 69 % R
Figure 2 Effects of 5 pg/mL LPS on cell viability of Ana-1

LPS Xt £RA A Ca®" 7k T4 800

RIS BT 19 Fluo-4 AM & —Fh o] DLZF 325 240 fifd JIE 11 2%
Yk, Fluo-4 AM B 4 i 5 8% B 57 ) JE R Fluo-4, 5 Ji
W Ca™ &G, e Akt .

&l 3 MR T Fluo-4 Z¢GHRH G » Ana-1 7E 5851 W6
BN AR . B 3Ca) o HRERIRET Y& B A SO0 R
555 & 3() 5 3¢ 4 A LPS Frff 5 Flalifk LPS #
AbERAY Ana-1 40BN E AT DLUE 240 B0 B0 e . 45 A %

W3 BT, 5 25 X B B, LIPS A o il 20 AR X 2¢O 5 BE
1.9240.12, 44k LPS BE A4 K 1.6740.19, %550 %00, 4 LPS
MEFRJE » Ana-1 iR PN Ca™" 7K TH & » B LPS AR i 19 15 1
ST a6 LPS B i 1 H AT AE .35 M 22 57 (P>>0.05)

2.5 LPSX Ana-1 AR {5 BB EE

B 4 Ca) AT A, R 600045 W 2% TF 4 Ana- 140 il JB 75

2.4

(a) 25X IR (b) 5 wg/mL LPSHRUE & AL BRI

(¢) 5 pg/mL i fLLPSEE S AL BE )5
LPS(5 pg/mL) xt E £ 2w fe. Ana-1 e A
Ca®" KTy Hm

Figure 3 Effects of LPS(5 pg/mL)on the Ca*’

levels in Ana-1 cells

A 3

(a) 2T HRLA (b) 5 wg/mL LPSFR#E S AL F S

(c¢) 5 pg/mL ZifbLPSKE f b F S
B 4 LPS 2 Ana-1 9o % 56 %A
Figure 4 Effects of LPS on the morphology of Ana-1 cells

TR RICHE A M T IR . B 4(D) 45 pg/mL LPS
FRUEMALFL 3 h J5 8 000 £ WL%BE . Ana-1 41 il JBE 748 75 ML KE If:
JUd % - 0 MO 2 T B S IR . AR S A B LR S E AR L E
BT AN R A T RO R B . P 4 Co) S A B R
8 000 fEMLEE B2 5 pg/mL 4lifk LPS # 43 3 h J5 19
Ana-1 4018, 20 /10 [7] 4 3 B0 0 50 SR T T 9 == 31 40
AR A MRS . ULHT LPS 7T LI 3 B BB W40 Ana-1 #9451
U5 glife LPS £ dh 5 LPS b ofi i 3 080 A9 458 07 2 oL 5 4k
LPS H ah (19 55 1 5 A2 93 PEAR S B
3 &k

AKX A T Al LPS BE gL R g &, 5 LPS
B v A L X Ana-1 40 B s R 40 TG 2 1R 2 e (P>
0.05) . LI T R () 34 B 7K Bk T i A v L S5 / TP 2 L9 ok
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