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Fig. 1 Charges in the total cell concentrations( A) and GFP marked( B) cells of Ah4332 during
starvation survival at 8 —10°C in ovewintering water. Data are the means of triplicate flasks.
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Fig.2 The culturable cells of Ah4332°" by plate comt at 8—10°C in the sterilized water
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Tab. 1 The results of resuscitation experiment hy increasing temperature
Temperature( C) Duration( d) TSA
18 1—5 G Growth occurs( )
28 6—10 G
37 11—15 G
27 28 294  Ah4332°"  TSA 28C  2%h,
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24 48h , 37C 24 48h

2

Tab.2 Effect on gawation cell forming culturable cell by increasing temperature on plate

Starvation( d) Growth time( h) Temperature( 'C) CFU/ disc
24 28 0 0 0
24 37 31 25 2
27 48 37 64 4 27
72 37 64 4 27
24 28 0 1
24 37 9 4
28 48 37 11
72 37 11 7 8
24 28 0 0 0
29 24 37 7 6 4
48 37 9 7 5
72 37 9 7 5
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3 VBNC Ah4332G%
Tab.3 The resuscitation of VBNC Ah4332°F by rabbit ligated ileal bop(LIL)
( ) Flid in the LIL
Injections( Dose) Volume(mL) (cells/ mL)
No. of LIL Amount of bacteria With or without green fluorescent
I-1 aut oclaved saline L5 1.6x% 108 -
[-2 TSB autoclaved TSB 2.1 1. 42x 10% -
[-3 VBNC ~ Ah4332°%(4. 7x 10°cells/mL) 24 3.2x 107 +
[-4 VBNC  Ah4332°%(5. 2x 10Pcells/mL) 2.9 6.8x 10° +
Ah43326FP fresh culture of 3.2 2.31x 10° +
[-5 A332P(8 6% 107/mL.)
-1 VBNC AM3326FP(5. 2% 108cells/mL) 2.7 3. 14% 109 +
11-2 autoclaved saline 1.4 1.4x 107 -
+ I
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STARVATION SURVIVAL AND RESUSCITATION OF GFP MARKED
Ah4332 IN THE OVERWINTERING WATER

ZHANG Qing hua and LU Cheng ping
(Key Laboratory ¢ Animal Disease Diagnostic and Immounol gy, Ministry of Agricubure, Naying Agric Unv, Naying  210095)

Abstract: Starvatior survival of GFP-marked Ah4332 strain had been detected at 8~ 10C in the
overwintering water in laboratory. The changes of bacterial amount were monitored by three counting
ways. Afier 41 days the plate counts (PC) of Ah4332°™ dropped to zero. In all cases, the total num-
ber of Ah4332”"" remained the same level with direct viable count( DVC) or direct count(DC), but
the DVC was about one or two log laver than the DC. It suggested that the Ah4332°™ had entered a
domant, viable but nonculturable( VBNC) state.

The resuscitation of VBNC Ah4332" strain was tested in different conditions. Under increasing
the temperature, culturable Ah4332" " strain was recovered from VBNC state by two methods of either

GFP
2

adding some substances e. g. fish serum, superatant from late logarithmic phase Ah43327" cultures

or injecting VBNC Ah4332%" into the rabbit ligated ileal loop.

By wing electron microscopy and vertical fluorescent microscopy, the culturable and VBNC
Ah4332°™ were observed. Comparing with the culturable cells of Ah4332°"", the VBNC bacteria pro-
cessed a significant reduction in cell size and a morphological change from bacilli to cocci, mearr
while the cell membrane and cell wall were intact. It demonstrated that the VBNC state of Ah4332°"

was not the I-form bacterium.

Key words: Green Fluorescent protein( GFP) ; Aeromonas hydrgphila ( Ah) ; Starvatiorrsurvival; Vi-
able but nonculturable( VBNC) state; Resuscitat ion



