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Identification Scheme for Bacteria of the 
Genus Aeromonas 

Motile Aeromonas septicemia (MAS) is an 
important bacterial disease that affects all species 
of freshwater fish. The disease can cause high 
mortalities or can manifest itself in a more chronic, 
slightly virulent form. Motile Aeromonas spp. are 
generally considered secondary pathogens requiring 
some debilitating predisposing stressor to trigger an 
outbreak. 

Over the years, the taxonomy of the motile 
aeromonads has been in constant flux and 
confusing to the diagnostician. Motile aeromonads 
have recently been implicated in human disease 
and, as a result, a number of new species of 
Aeromonas have been proposed. The naming of 
new species will add to the confusion in 
identification of MAS in fisheries and aquaculture. 
Our objective is to present criteria that will 
facilitate the identification of species within the 
genus Aeromonas. 

Present Taxonomy of Motile 
Aeromonads 

The genus Aeromonas belongs to the family 
Vibrionaceae along with the genera Vibrio, 

Photobacterium, and Plesiomonas. Members of this 
family are gram-negative rods that ferment glucose 
and are cytochrome oxidase positive. 
Aeromonas spp. are differentiated from the Vibrio 
spp. by salt requirements for growth and by 
resistance to 0/129 or novobiocin. Aeromonas spp., 
which is starch-hydrolysis positive, can be 
separated from Photobacterium and Plesiomonas, 
which are starch-hydrolysis negative. 

The genus Aeromonas is divided into two 
major groups based on motility—motile 
aeromonads and the Aeromonas salmonicida group, 
which is nonmotile. Bergey's Manual of 
Determinative Bacteriology presently lists three 
species of motile aeromonads: A. hydrophila, A. 
sobria, and A. caviae. Many older taxonomic 
schemes are still in use among aquacultural 
diagnosticians, compounding the nomenclature 
confusion (i.e., A. liquifaciens, A. punctata, and 
others). Recently, six new species have been 
described from human clinical isolates. The 
creation of these new species is based on DNA 
hybridization studies and shows that they are 
genotypically distinct from the three species as set 
forth in Bergey's manual. A listing of the current 
genotypes of Aeromonas is presented in Fig. 1. 
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Moti le Aeromonas S e p t i c e m i a 
Mot i l e Aeromonas s ep t i cemia in f reshwater 

fish can be caused by any o n e of the m a n y spec ies 
o r s t ra ins of mot i le a e r o m o n a d bacter ia . 
Ident i f icat ion to genus is all that is needed for a 
pract ical d i agnos i s of M A S . H o w e v e r , 
identif icat ion to the spec ies level m a y be impor tan t 
to the d iagnos t ic ian in eva lua t ing v i ru lence of an 
isolate o r in ident i fying potent ia l h u m a n pa thogens 
from aquacu l tu ra l sources . At presen t there is n o 
universal s c h e m e for sor t ing out mot i le 
a e r o m o n a d s us ing a finite set of b iochemica l tes ts ; 
the g r o u p is too var ied to a l low such a s c h e m e . 
O u r objec t ive was to d e v e l o p a usab le set of 
b iochemica l cr i ter ia that w o u l d g ive the clearest 
de l inea t ion b e t w e e n p r o p o s e d spec ies of mot i l e 
a e r o m o n a d s . Th i s s c h e m e will assis t the clinical 
d iagnos t i c ian in sor t ing th rough this c o m p l e x g r o u p 
of fish pa thogens . 

Estab l i shment of the Data B a s e 
Biochemica l da ta on mot i l e a e r o m o n a d s w e r e 

compi l ed from the l i tera ture and from isolates 
obta ined from the A m e r i c a n T y p e Cu l tu re 
Col lec t ion , Rockv i l l e , M a r y l a n d ; the Sou theas te rn 
Fish Cul tural Labora to ry Fish P a t h o g e n Repos i to ry , 
Mar ion , A l a b a m a ; and from case records at the 
Miss i ss ipp i C o o p e r a t i v e Ex tens ion Serv ice Fish 
Diagnos t i c Labora to ry , Be lzon i , Miss i s s ipp i . M o r e 
than 3 0 0 isolates w e r e sc reened by us ing a pane l of 

53 b iochemica l tests c o m m o n l y ava i lab le in 
mic rob io logy labora tor ies . Thi r ty-s ix of the 
b iochemica l tests were run us ing the M I N I T E K 
sys tem (Becton—Dickinson M i c r o b i o l o g y S y s t e m s , 
Cockeysv i l l e , M a r y l a n d ) . 

Flowchar t Key to S p e c i e s 
T h e f lowchar t (F ig . 2) for mot i l e a e r o m o n a d s 

w a s crea ted by us ing b iochemica l test in format ion 
from the l i terature and f rom cl inical da ta bases . 
Tes t resul ts were r eco rded as pos i t ive if > 8 5 % of 
the i sola tes w e r e pos i t ive for a g iven test; they 
were r eco rded as nega t ive if <:15% w e r e pos i t ive . 
Test resul t s b e t w e e n 15 and 8 5 % w e r e c o n s i d e r e d 
var iab le and p laced u n d e r both pos i t ive and 
nega t ive b ranches of the f lowchar t . A n u m b e r of 
Aeromonas spp . appea r m o r e than once on the 
f lowchar t d u e to substant ia l var iabi l i ty in s o m e of 
the b iochemica l tes ts . 

For further in format ion contac t 

Pe ter W . T a y l o r 
Sou theas te rn Fish Cul tural L a b o r a t o r y 
R o u t e 3 , B o x 86 
Mar ion , A l a b a m a 3 6 7 5 6 
( 2 0 5 ) 6 8 3 - 6 1 7 5 



genotype 

1 
2 
3 

4 
5A 
6 

7 
8/10 ** 

9 
10 
11 
12 
13 

3S 
SB 

Bergey's • 

A. hydrophila 

A- curiae 

A. sobrla 

(A. tobria) 
(A. tobria) 
(A. carlac) 
(A. sobrla) 
(A. tobria) 

A. salmonicida 
(A. salmontcida) 

new designation 

A. bydropbila 
tia-named 
/L. aalmonicid*- motile 

A-emvise 
A- media - mottle 
/ . . eoCTenophila 

AL. sobrla 
/ » TeroruUbioyar sobrla 

A. jaodaei 
A„ veroallbiovar veronil 
CDC group 77B 
A. schubertll 
A. testa 

A. salmonicida. non-motile 
A. media - non-motile 

* — Identification according to Bergey's Manual, 1984 
** •= genotypes 8 and 10 are identical 
< ) - proposed new species identified according to Bergey's Manual, 1984 

Fig. 1. Current taxonomy of the genus Aeromonas. 



F i g . 2 . F l o w c h a r t o f b i o c h e m i c a l r e a c t i o n s for m o t i l e a e r o m o n a d s ; C O = c y t o c h r o m e o x i d a s e ; f a r m = g l u c o s e 
f e r m e n t a t i o n ; S T = s t a r ch h y d r o l y s i s ; N O V = n o v o b i o c i n r e s i s t a n c e ; rv lOT = m o t i l i t y ; E S = e x c u l i n 
h y d r o l y s i s ; G A S = g a s f r o m g l u c o s e ; I N D = i n d o l e ; A_R, a r a b i n o s e ; S O R = s o r b i t o l ; V P = V o k e s - P r o s k a u e r ; 
S U C = s u c r o s e ; a n d O D C = o r n i t h i n e d e c a r b o x y l a s e . 




