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The isolation and the identification of a pure-culture Kluyvera cryocrescens 
strain in a gall.bladder pus specimen from a 76-year-old woman vcith acute chole- 
cystitis is described. This is the first Teported recovery of a K. cryocrescens 
strain from such a sample. 

The genus Kluyvera ,  of the family Entero-  
bacteriaceae,  has had  a tu rbu len t  h is tory  until  
1981, when  F a r m e r  et al. (6) redef ined its taxo- 
n o m y  by  including in the genus two species, 
K. ascorbata  and K. cryocrescens ,  and a group 
of bac te r ia  named  ~ K l u y v e r a  species 3 ~,. 

The redefini t ion of the genus faci l i tated rec- 
ognition of the strains,  and repor t s  of its isola- 
t ion began to appear .  At the momen t ,  we know 
tha t  Kluvvera  strains  are encountered,  though 
infrequently,  in clinical specimens f rom u p p e r  
resp i ra to ry  t rac t  (mixed cul tures)  and in urine, 
blood, and. stool samples  (1, 4, 5). 

This pape r  describes the isolation and identi- 
f icat ion of a K l u y v e r a  cryocrescens  s t ra in  f r o m  
a sample  of pus  collected f rom the gall-bladder 
of a 76-year-old female,  with a 15-year his tory 
of cholic, who  had  the sudden onset  of an acute 
e m p y e m a t o u s  cholecystitis.  There  is only one re- 
por t  in the l i te ra ture  (3) of K l u y v e r a  (K.  ascor- 
bata, which is more  f requent  than  K. c ryocrescens  
in clinical spec imens)  playing an etiological role 
in bi l iary t ree infection. 

The pat ient  was admi t t ed  to the Ospedale 
Regionale Zonale D. Parodi  Colleferro, Rome,  on 
May, 27, 19.86 with  a diagnosis of acute hepat ic  
cholic. Physical examinat ion  showed tha t  tempe-  

ra tu re  was 39.5QC. She compla ined of epigastr ic  
and per i scapula r  pain, which radia ted  to the 
right and left uppe r  quadrants .  Labora to ry  fin- 
dings included an hemoglobin  level ,of 13.8 g%;  
4,500,000 red cells; a leukocyte  count  of 5,700 
(73% neutrophi les  and 27% lymphocytes) ,  As- 
pa r ta te  aminot ransferase-  and Alanine-amino- 
t ransferase-  values of 39 U/1 and 45 U/l, respect ively 
(normal  range 0-26); and a glutamyl- t ranspept i -  
dase value of 52 U/1 (no rma l  range 5-30). 

Microscopic examinat ion  of the ur ine indi- 
cated an high n u m b e r  of leukocytes  and a few 
red cells; no bacter ia l  g rowth  was recorded  f rom 
urine specimen.  The pa t ien t  was s ta r ted  on mez- 
locillin ( lg  Q 8 h) and, on hospi ta l  day 7, under-  
went  a cholecys tec tomy;  during which a pus 
sample  was aseptical ly collected for  culture.  The 
surgical diagnosis was acute calculous empy- 
ematous  cholecystit is,  wi th  a sur rounding  zone 
of pericholecysti t is .  

Microscopic and cul tural  microbiological  anal- 
ysis revealed the presence  of a g ram negative, 
motile,  aerobic bac te r ium,  which grew on Mac 
Conkey Agar and had  a fe rmenta t ive  metabol ic  
pa thway  of glucose, reduced  ni t ra tes  to ni tr i te  
and lacked cytochrome-oxidase.  The isolate was 
in pure  cul ture  and seemed to belong to the Entero-  
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bacteriaceae family. The suscept ibi l i ty  pa t te rn ,  
obta ined  by  means  of the MS2 a u t o m a t e d  sys tem 
(Abbot t  Labora tor ies ,  Nor th  Chicago, It., U.S.A.), 
was  recorded  as shown in Table 1. On hospi ta l  
day 8 (4/6/86) the ant ibiot ic  was changed to 
gentamicin  (80 mg Q 12 h) as s y m p t o m s  of 
intolerance (i.e. p ru r i t u s )  had  appeared.  The 
pat ient  had  an uneventful  recovery  and  was 
discharged f r o m  the hospi ta l  2 weeks a f te r  surgery.  

As the isolate was not  identif iable by  the 
MS2 Abbot t  commerc ia l  compute r ized  sys tem 
available in the hospital ,  it was submi t t ed  for  
ident if icat ion to the Microbiology Ins t i tu te  of 
the Universi ty  ,, La Sapienza ,, in Rome.  The iso- 
late, main ta ined  in Nut r ien t  Agar (Difco Laborato-  
ries, Detroit ,  Mich., U.S.A.), was s t reaked  on 
Mac Conkey agar  (Difco) and a f te r  24h of incu- 
bat ion  at 37°C, a colony was inoculated into Api 
20E and Api 50CH (Api System, S.A., La Balme 
Les Grottes-Montal ieu Vercieu, France)  s t r ips  
following the manufac tu r e r ' s  instruct ions.  The 
s t r ips  were  read  according to the guidelines of 
m a n u f a c t u r e r  and the resul ts  were  recorded (Ta- 
ble 2). The Api 20E numer ica l  profi le  (1344153) 
was not  ment ioned  in the Api 20E analytical  cat- 
alogue. A stat is t ical  analysis of the resul ts  was  
therefore  pe r fo rmed ,  as suggested by  Lapage et 
al. (7), using as a da ta  base  the posi t ivi ty percent-  
ages r epor t ed  by  J.J. F a r m e r  I I I  et al. (5). The 
identif icat ion l ikelihood (%id . )  was equal  to 
99.72% for  the species Kluyvera cryocrescens. 
As the resul ts  for  the unknown  s t ra in  were  not  
obta ined  with  the same test ing p rocedures  tlsed 

T A B L E  I. 
Antibiotic susceptibility of the isolated strain. 

Antibiotic M.I.C. (mcg/ml) 

Amikacin < 8 (S) 
Amoxicillin > 24 (R) 
Cefoxitin < 6 (S) 
Cephalothin > 30 (R) 
Chloramphenicol < 9 (S) 
Gentamicin < 4 (S) 
Sulfamethoxazole- 
-trimethoprim > 75 (R) 
Tetracycline < 5 (S) 
Tobramycin < 4 (S) 
Cefuroxime > 18 (R) 
Cefamandole < 9 (S) 
Cefotaxime < 14 (S) 
Moxalactam < 16 (S) 
Mezlocillin < 30 (S) 
Piperacillin < 30 (S) 
Ceftriaxone < 16 (S) 
Ceftazidime < 10 (S) 

S = sensitive; R = resistant. 

T A B L E  2. 
Results of the biochemical tests of the isolated :strain 

employing Api 20E and Api 50 CH. 

Tests yielding Tests yielding 
Positive results (a) Negative results 
ONPG (b) Arginine dihydrolase 
Ornithine decarboxylase Lysine decarboxylase 
Simmon's citrate H2S production 
Indole production Urea hydrolysis 
fermentation of: Triptophane deaminase 
Glucose Voges-Proskauer test 
Lactose Gelatin hydrolysis 
Rhamnose fermentation of: 
Mannitol Sorbitol 
Sucrose (48 h) Glycerol 
Melibiose Erythritol 
Amygdalin D-Arabinose 
L-Arabinose L-Xylose 
Ribose Adonitol 
D-Xylose ~-methyl-xyloside 
Galactose L-Sorbose 
D-Fructose Dulcitol 
D-Mannose nayo-Inosito] 
alpha-methyl-D-glucoside alpha-methyl-D-mannoside 
N-acetyl-glucosamine Inuline 
Arbutin Melezitose 
Esculin Starch 
Salicin Glycogen 
Cellobiose Xylitol 
Maltose D-Turanose 
Trehalose D-Lyxose 
D~Raffinose D-Tagatose 
L~-Gentiobiose D-Fucose 
L~Fucose D-Arabitol 
Gluconate L-Arabitol 
2-Keto-gluconate 
5-Keto-gluconate 

(a) The tests were positive within 24h when not 
otherwise indicated. 

(b) o-nitro-phenyl@galactopyranoside. 

by F a r m e r  and co-workers  (5), and the mathe-  
mat ical  ident if icat ion was, therefore ,  less reliable, 
we p e r f o r m e d  the glucose f e rmen ta t ion  test  at  
4qC (6), the ascorba te  f e rmenta t ion  test  (6), and 
the i rgasan susceptibi l i ty  test  (2) to conf i rm the 
s t rain identification. The isolate was able to acid- 
ify the glucose b ro th  at 4°C within 72 hours,  bu t  
not  to f e rmen t  ascorbate ,  and  it was  highly sen- 
sitive to i rgasan (M.I.C. <0.25 mcg/ml) .  I t  was, 
therefore ,  conf i rmed  that  the o rgan ism belonged 
to the species Kluyvera cryocrescens. 

We hope this r epor t  will s t imulate  others  to 
isolate and identify s t rains  of KIuyvera so that  

~their ecological niches and role in human  disease 
can be be t t e r  defined. 
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