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Slide Test  for Detect ion of S l i m e  F o r m a t i o n  in Vibrios  

Some members  of En te robac te r i aceae  and  a few o the r  
organisms like Pseudomonas aeruginosa are known  to pro- 
duce an extracellular ,  viscid, amorphous  surface mater ia l  
known as 's l ime' .  Phospha t e s  and  o ther  g rowth  p romot ing  
subs tances  in media  can enhance  p roduc t ion  of slime. 
ANDERSON 1 considered t h a t  the  p h e n o m e n o n  of slime 
format ion,  which  was poor  or irregular  on nu t r i en t  agar  
bu t  a b u n d a n t  in presence of re lat ively high concen t ra t ion  
of phospha te ,  was widely d i s t r ibu ted  in the  family  
Enterobac te r iaceae .  

V. cholerae, except  for a few mutan t s ,  were general ly 
supposed no t  to produce  any sl ime or capsule ~. LANKFORD 
et al. 3 could, however,  de tec t  evidence of sl ime fo rmat ion  
in the  cultures of V. cholerae. W i t h  a modi f ica t ion  of 
ANDERSON'S technique,  NEOGY and  SANYAL 4 succeeded 
in demons t r a t i ng  slime in several  s t ra ins  of V. cholerae and 
NAG vibrios, a l though the  same could no t  be shown con- 
vincingly in E1 Tor vibrios. Work ing  on the  analogy of 
ANDERSON'S observat ions ,  the  p resen t  communica t i on  is 
based on a design of a s imple slide technique  for de tec t ion  
of slime format ion  in di f ferent  vibrio species. 

Alaterial and method. Organisms:  64 s t ra ins  of vibr ios  
were s tudied consis t ing of classical V. cholerae, E1 Tor 
vibrios and NAG vibrios, isolated f rom di f ferent  sources 
including cases of cholera. As controls,  8 m e m b e r s  of the  
family  En te robac te r i aceae  and 2 s t ra ins  of Ps. aeruginosa 
were also included. The s t ra ins  were ma in ta ined  on nu t r i en t  
agar  slants.  

Medium:  A special phospha t e  agar medium,  very  
similar to t h a t  used by ANDERSON, WaS prepared  wi th  
Lab. lemco (0.5%), Bacto  peptone,  Difco (5.0%), sodium 
chloride (0.85%), Bacto  agar, Difco (3.0~ and phospha t e  
buffer  - p H  7,2 (q.s.). After  dissolving the  ingredients  by 
hea t ing  and fi l tering th rough  cot ton,  the  p H  was checked 
(7-7.2) and the  m ed ium was autoclaved at  15 lbs pressure 
for 30 rain. Slants  in tubes  were prepared.  

The surface of a clean, grease-free glass slide was 
divided into 2 halves  by grease-pencil  markings .  A loopful 
of distilled water  was pu t  on to one half  of the  slide and 
sufficient  g rowth  f rom an overn igh t  culture in phospha t e  
agar med ium was emulsified in the  distilled water  wi th  a 
loop. The same procedure  was repea ted  in a loopful of 
0.5~ sodium taurochola te  solut ion on the  o ther  half of 
the  glass slide. Overn igh t  growth  of the  same organism in 
nu t r i en t  agar was tes ted  in ident ical  manner .  Appearance  
of a s l imy mater ia l  (SM) a lmost  immedia te ly ,  in the  form 
of a mucilaginous mass, was indicat ive  of posi t ive  reac- 
tion. The SM not  only moved  along wi th  the  loop dur ing 
the  process of emulsi f icat ion bu t  also seemed to be 
adheren t  to it. 

Results. All the  64 s trains  of vibrios, 2 s t ra ins  of 
Pseudomonas and 2 s t ra ins  of E. coli out  of 8 En te ro -  
bacter iaceae produced  SM in phospha t e  agar  which  could 
be de tec ted  by the  slide tes t  wi th  bo th  disti l led wa te r  and 
0.5~ sodium taurochola te  solution. There  was, however,  
a difference in the  degree of react ion be tween  the  strains,  

and wi th in  the  same s t ra in  also; a s t ronger  reac t ion  was 
ev iden t  wi th  0.5% sodium taurocho la te  solut ion in m o s t  
cases. Typical  s t r ing format ion ,  as observed by  SMITH ~ in 
the  'S t r ing  tes t '  for vibrio ident i f ica t ion wi th  a s t ronger  
lysing agent  - sodium desoxychola te ,  was not iced  in vibr io  
s t ra ins  p roduc ing  copious SM, All classical V. cholerae 
produced  SM in n u t r i en t  agar  de tec tab le  by  slide t e s t ;  
nevertheless ,  presence  of p h o s p h a t e  in t he  med i u m de- 
f ini tely enhanced  p roduc t ion  of SM by  these  organisms.  
P h o s p h a t e  agar  med i u m was, however ,  found to  be neces- 
sary for p roduc t ion  of SM in the  case of 12 out  of 34 E1 
Tor s t ra ins  and 3 out  of 13 NAG vibrios. Copious a m o u n t s  
of SM was p roduced  by  the  Pseudomonas strains,  and  in 
one s t ra in  the  surface g rowth  in p h o s p h a t e  agar  felt  
g u m m y  dur ing  the  t ime  of removal  wi th  a loop. 

Summary and conclusion. Slime p roduc t ion  was de- 
tec ted  by  a s imple slide tes t  on a glass slide wi th  dist i l led 
water  and  0.5% sodium taurochola te  solut ion in all the  
64 s t ra ins  of vibrios consis t ing of classical V. cholerae, E1 
Tor and  NAG vibrios,  isolated f rom di f ferent  sources, 2 
s t rains  of Ps. aeruginosa and 2 of the  8 s t ra ins  of En te ro -  
bacter iaceae,  when  the  organisms were grown in a special  
phospha t e  agar medium.  P h o s p h a t e  was essent ial  for SM 
in m a n y  s t ra ins  of E1 Tor and NAG vibrios.  Al though  
de tec tab le  SM was observed in nu t r i en t  agar, presence  of 
phospha te  def ini te ly  a u g m e n t e d  its p roduc t ion  by  classical 
V. cholerae. Observa t ion  of such charac ter i s t ic  fea tures  in 
vibrios just i f ied the  cons idera t ion  t h a t  the  viscous 
mater ia l  was extracel lular  ' s l ime'  of the  organism.  This  
also suggests  t h a t  the  s imple slide tes t  as employed  here  
can be util ized for de tec t ion  of SM of in tes t ina l  bac te r ia  
af ter  growing in m e d i u m  conta in ing  sui table concent ra-  
t ion of phospha te .  
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Effect of an Azo Dye on Germinat ion  and Outgrowth  of Bacillus megaterium Spores  

In  previous inves t iga t ions  we repor ted  on the  bacter io-  
s ta t ic  effect  of some s ta ins  1. In  the  p resen t  s t u d y  we wish 
to invest igate  the  act ion of an azo dye, gent ian  violet,  on 
the  deve lopmen t  of a bacter ia l  spore in to  a vege ta t ive  
cell, which is known  to occur in 3 phases.  The first,  no t  
necessari ly wi th  all spores, is ac t ivat ion,  by  which  the  dor- 

m a n t  spore becomes  able to germinate .  The second is a 
catabol ic  process,  by  which  spore mater ia l s  are degraded.  

1 A. NAccI, A. E. BRUSCA, A. ROCCA, G. NATALIZI and A. COLLOCA, 
Atti Soc. med.-ctfir. Messina. 3, 1 (1968). 
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I n  comple t e  m e d i u m ,  a f t e r  i n i t i a t i on  a n d  p reced ing  t h e  
f i rs t  division,  t he  spore  en te r s  t he  t h i r d  phase,  i.e., t h e  
p h a s e  of m a c r o m o l e c u l a r  syn thes i s  (outgrowth) .  

Cells of B.  megaterium (Par is  s t ra in)  were g rown in t h e  
fol lowing m e d i u m  (A): Difco pep tone ,  0 .1%;  Difco beef  
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Fig. 1. Decrease in O.D, during spore germination, induced by 
inosine. (O--O), control; (�9169 gentian violet. 
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Fig. 2. The growth of B. megaterium. - - ,  control; . . . .  , gentian 
violet 0.1 ~xg/ml; . . . .  , gentian violet 0.4 lzg/ml; . . . . .  , gentian 
violet 1 vg/ml. 

ex t rac t ,  0 .3% ; Difco yeas t  ex t r ac t ,  0 .3% ; m a n g a n e s e  sul- 
pha te ,  0 .01% ; agar,  1.5% a n d  1000 ml  of water .  Af te r  36 h 
of i n c u b a t i o n  a t  37 ~ spores  were ha rves ted ,  w a s h e d  5 
t imes  b y  cen t r i f u g a t i o n  a n d  e x a m i n e d  microscopica l ly  to  
a sce r t a in  t h e  p u r i t y  of t h e  p r e p a r a t i o n  w i t h  regard  to  t he  
presence  of on ly  spores. 

G e r m i n a t i o n  was judged  b y  t h e  decrease  in a b s o r b a n c y  
of t h e  spore  suspension.  A suspens ion  of spores ( abou t  
2 •  109/ml) in  5 • 1 0 - 2 M  p h o s p h a t e  buffer ,  p H  7.5, p lus  
inosine (1 • 10 -aM)  d i sp layed  a 60% reduc t ion  of t h e  ini-  
t ia l  a b s o r b a n c y  a t  400 n m  in a b o u t  60 m i n  of i n c u b a t i o n  
a t  37 ~ T h e  s ame  fall  in  a b s o r b a n c y  m a y  be  seen w h e n  
d i f fe rent  q u a n t i t i e s  of g e n t i a n  v io le t  ( from 0.10-20 ~zg/ 
ml  of m e d i u m )  were a d d e d  to  t h e  spore suspens ion  plus  
inosine  (Figure  1). 

To i n v es t i g a t e  the  effect  of g en t i an  v io le t  on ou tg rowth ,  
g e r m i n a t e d  spores  were suspended  in A m e d i u m  a n d  A 
m e d i u m  w i t h  gen t i an  v io le t  ( f rom 0.10-20 [zg/ml of 
med ium) .  T u b e s  were i n c u b a t e d  a t  37 ~ an d  eve ry  ha l f -  
hour,  for 8 h, t h e  a b s o r b a n c y  was  measured .  

T h e r e  was  no  increase  in a b s o r b a n c y  of t h e  cu l tu res  con- 
t a i n i n g  one or  more  m i c r o g r a m s  of azo dye  p e r  ml  of 
med ium.  Sma l l  increase  in a b s o r b a n c y  was seen w h e n  
f rom 0.10-0.40 ~zg of g e n t i a n  v io le t  were a d d e d  a n d  t h e  
same r a t e  of increase  in abso rbancy ,  as t h a t  of controls ,  
was d e m o n s t r a t e d  a t  lower  c o n c e n t r a t i o n  (Figure 2). A t  
t h e  end  of i n c u b a t i o n  cu l tures  were e x a m i n e d  microscopi-  
cal ly a t  p h a s e  c o n t r a s t  a n d  i t  was  possible  to  see t h a t  
when  one or more  m i c r o g r a m s  of g en t i an  v io le t  were 
added  to  t h e  med i u m,  no  v e g e t a t i v e  celI can  be  seen. B u t  
w h e n  0.10-0.40 lxg, inc lus ive  of s ta in ,  were a d d e d  to  t he  
med ium,  t h e  g r o w t h  was pa r t i a l l y  i n h i b i t e d  an d  vege ta -  
t ive  fo rms  a n d  p ro top l a s t s  deve loped  (Figure 3). 

The  p r o t o p l a s t  f o r m a t i o n  b y  g en t i an  v iole t  ra i sed  t he  
ques t ion  of h o w  t h e  azo dye  affects  v e g e t a t i v e  cell me ta -  
bo l i sm a n d  divis ion.  A l t h o u g h  i t  was  d e m o n s t r a t e d  t h a t  
g en t i an  v io le t  induces  a c c u n m l a t i o n  of nuc leot ide  cell- 
wall  p recursors  in  S. aureus 2 a n d  i n h i b i t i n g  i nco rpo ra t i on  
of isotopes  in to  cell p ro t e i n  an d  nucleic acid as well as in to  
cell walI a, f u r t h e r  s tud ies  are required .  

Riassunto.  ~ d i m o s t r a t o  che il v io le t to  di genz iana  non  
in terfer isce  ne l la  ge rminaz ione  i n d o t t a  con inos ina  di 
spore di Baci l lus  megaterium, m e n t r e  ne  inibisce la c resc i ta  
alle concen t r az ion i  di  1 o pifi [,g pe r  ml  d i  cu l tura .  Q u a n d o  
impiega to  a concen t r az ion i  comprese  f ra  0,4 e 0,1 ~g/ml  

possibi le  m e t t e r e  in  ev idenza  n o n  solo forme v e g e t a t i v e  
m a  a n c h e  p ro top las t i .  Q u e s t ' u l t i m a  osservazione  v iene  
messa  in re laz ione  al la  a t t i v i t ~  i n iben te  la  s intesi  dei  pre-  
cursor i  del  cell wal l  da  p a r t e  del v io le t to  di genziana .  
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Fig. 3. B. megaterium vegetative forms and protoplasts obtained 
from a culture with gentian violet. • 6000. 

2 j .  L. STROMINGER, S. T. PARK and R. E. THOMPSON, J. biol. 
Chem. 234, 3263 (1959). 

3 S. G. NX~HENSON and J. L. STROMINGER, J. Pharmac. exp. Ther. 
131, 1 (1961). 


