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Effects of Cu bearing montmorillonite on
Aeromonas hydrophila adhesion to epithelial cells of Nile tilapia

HU Cathong, XIA Metsheng, XIONG Li, XU Zirong
(Key Laboraory ¢ Molecular Animal N utrition of Minisiry f Education,
College o Animal Science, ZheJiang University, Hangzhou 310029, China)

Abstract: Skin, gill and intestinal epithelial cells were developed using primary cultures of mucosal cells ( isolated from healthy Nile
tilapia) to sudy the adhesion of Aeromonas hydrophila to fish epithelial cells and the effects of Cubearing montmorillonite ( Ce MM T)
on the adhesion of bacteria and on cell membrane injury due to A e omonas hydrop hila. The three primary culture cells are susceptible
to Aeromonas hydrophila attachment, with the greatest binding affiniy found in gills, and to a lesser extent, in <kin and intestne
epithelial cells. Ce MM T significantly inhibited ( P< 0.05) adhesion of bacteria to skin, gill and intestinal epithelial cells. The cell
membrane was injured due to Aeromonas hydrophila. The activity of cytosolic free calciun concentration and membranous
phospholipase A, were increased ( P< 0. 05) significantly. Ce MM T can significantly reduced (P < 0.05) cell membrane injury
caused by the adhesion of Aeromonas hydrophila. Our study shows that Ce-MMT showed a srong ability to inhibition adhesion of
pathogenic strains to fish epithelial cell and open the possibility of applying Ce= MMT in aquaculture.

Key words: Cu bearing montmorillonite; Aeromonas hydrophila; adhesion; fish epithelial cells; cell membrane

- 2004-09-09
(30471255) ; (2005C22054)

(o72-), . , ) Tel: 0571- 86985007, K
mail: chhu@ zju. edu. en



620 29
: . ;8000 r*min_ ' 15 min,
) ) ) 3
. 80°C ,
, 300 ,
2 ( montorillonite) 2. 5% 0.2¢
, 100 mL Leibovitz
, , Medium L- 15
R Leibovitz Medium L- 15 Hank
13 , GIBCO ,
Sigma ,
Corning , Tryptic Soy Broth
(4 (TSB) Difco . B
) 60 Ci* mmol™ '
: , 1.2
, ATCC 14715
[3.5] Elina '
, 20HMLemL” " B TSB
K88 28°C 2%h ,4 000
[3.5.6] remin~' 15 min, PBS (pH 7.2, 10mmol* L'
i ) 2 ., PBS ,
, . (1~ 2) x 10 CFU*mL™ ",
. 1.3
171 Guzmar Murillo  1? 10g
i (200HgemL" ") PBS ,
0.1% 3 min, 4
70% 1 min, 3,
1 (200 bgemL™ ")  PBS 1
1.1 PBS ) 0.1 mm X0. 1 mm
331 (25 mmol*
i . L™ '"Hank , pH 7.4, 1 mmol-L"'
97% CaChb 10 mmol*L™ ' 1, 4- ) 2
80 C , 300 ; , 25°C 30 min
10% , 150 Bm ,
; 1 Hm ; , 1.5 mgemL~ :
; 10 1, 20% ,
. 20% , 5~ 7 30°C 30 min
cr, 10% , , 1500 g*min ', 25C 10 min,
D CuS04°5H 0 41 5%
; pH 5.0:60 C 6h (200 bg»m1" "), | Leihovitz Medium, I, - 15
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, Leibovitz 1. 4 1.5h s
Medium L- 15 1x10° Hank 3,
24 : 2m L, 28 C, : MO Fura2-
5% CO, AM ,  Ex= 340 nm, Em= 490 nm,
5 nm, RF- 540
1 1 Hank Ca* ; (1] s
3 A; ( phospholipase Ao,
1.4 PLA2)
Elina "' GuzmanMurillo ! 1.6
100 HL ( ),
100 L Leibovitz Medium L—- 15  ( (LSD), *sp
100 M. : ) SAS( 6. 12)
28°C 5% CO, 1.5h
,  Hank 3,
10011, 0.9 molsL” 'NaOH ~ , 2
37°C 150 M., 2.1
, [ Wallac MicroBeta ( R) TriLux,
Finland] 3 1
(%)= x 100 ,
(%)= x 100
(P< 0.0) 5
1.5
(P< 0.05),
3 (D
:(2) :(3) +
1
Tab.1 Adhesion of Aeromonas hydrophila to epithdial cells isolated from gills,
skin and intestine of Nile tilapia and inhibition of adherence by Cu- MMT %
adhesion percentages of the adhesion percentages of inhibiting
treatment of A. hydrehila invasion the treatment of Cu- MMT percentages
gill 10. 52%2. 014 4.19F0. 874b 6. 14%10. 33
skin 8. ¢ +2. 6408 2.55% 1. 1148 71.52%£8 12
intestine 6.52%1. 2582 2. 0730. 64*" 68.2319.93
: + in=3 (P< 0.05);
( P< 0. 05)

Notes: Values are presented as means and standard deviations; n= 3 per treatment. Means in arow with different low ercases differ significantly ( P <
0.05). Means in a line with different capital letters differ significantly (P < 0. 05)

2.2

70. 81% (P< 0.05) 62.35%
(P< 0.05) 66 47% ( P< 0.05), A

83.33%(P< 0.05) 137.50% (P< 0.05)
Az (2 106. 67% (P < 0. 05) , +
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W.41%( P< 0.05) 24.67% (P<  35.48 %(P< 0.05),
0.05) 28.40%( P< 0.05), A (P> 0.05)
34.09% (P < 0.05) 42. 11% ( P< 0. 05)

2
Tab.2 Effects of Ca MMT on membrane characteristics of epithelial cells caused by Aeromonas hydrap hila adhesion
Ca2* (nmol* L- 1) A, (Mmol* mine L™ 1)
cytowlic free calcium membranous PLA , activity
treatment
gill skin intestine gill skin ntestine
conto] 21.34+18.73 155. 434123 71> 130.22%£26.54¢  0.24F0 04 0wt 0 15t0.00

o 207.26%£35.32 252. 34 %31, 17¢  216. 78 £38. 61° 0.44%0.060  0.19%0.05° 0. 31 20. 05°
A . hydrghila invasion

+ + b + b + ) + b + b +0 03
A. hydrphila + CaMMT 148.37124.63° 190. 10135, 34" 155.22%25.17 0.29%0. 03 0. 11x0. 02 0.20x0. 03

+ in=3 ( P< 0.05)
Notes: Values are presented as means and sandard deviations; n= 3 per treatment. Means in a line with different letters differ significantly (P <
0. 05)

3 5
[3, 3]

2 2

Bahranowski ' ,

Cu* [ Cu(H20) 4] ,
, Cu2+
[ Cu( Al0) n( H20) 4- n] \ . )
\ [ Cu (AlO), ,
(H20)4_ n] X+ C8.2+ , Cu2+
S0 ,
[3,5,12] , :
[13] ,
’ [ 14] ’ [16, 17]
pH , ’
[15] , Ay
i C3.2+
150, 150, 75 mg*L.~ ", Ca™"
600 600 300 mgeL ' [3.5] , Cat
TSB , ,
2h , 1. 2%~ \
2. 27% (3.3
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2 2
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