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A SURVEY OF CLOSTRIDIA IN THE PATIENTS
WITH ACUTE DIARRHEA COMPARED

WITH THE CONTROL GROUP
Mojtaba Moosavian1, Koorosh Hayati2

ABSTRACT
Objective: Clostridia are widely distributed in natural environments and are inhabitants of both
human and animal gastrointestinal tract. These organisms are important pathogens that may
cause pseudomembranous colitis, necrotizing enteritis, food poisoning and the other intestinal
disorders, such as diarrhea. The objective of this study was to determine the prevalence of
Clostridium species in the hospitalized patients and to compare them with healthy subjects as a
control group.
Methodology: A total of 300 stool specimens were collected from 150 patients with acute
diarrhea (In three hospitals affiliated with to Jondishapour University of Medical Sciences in
Ahwaz City in Iran) and 150 cases without diarrhea as a control group. After ethanolic treatment,
the specimens were inocolated onto culture media such as: Blood Agar and Selective CCFA
Medium (Cycloserine–Cefoxitin–Fructose Agar). The plates were incubated under anaerobic
coditions and the grown colonies were presumptively identified as Clostridia, based on their
morphology, Gram‘s stain, aerotolerant test and situation of bacterial spores. The species of
these Clostridia were definitively determined by the other standard tests such as: Motility, SH2,
Indol and biochemical tests.
Results: This study resulted in isolation of Clostridia spp from 38 patients (25.3%) and 48 cases
(32%) of control group. Fifteen different species of Clostridia were isolated from the patients
and control group. The most predominat isolated species were ramosum, perfringens,
subterminale, sordellii, innocuum, clostridioform and sphenoides.
Conclusions: Based on the results obtained, there was no significant difference between the
Clostridia spp isolated from the patients and control group, so more studies are recommended
for clarifying the role of Clostridia spp in causing diarrhoea.
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INTRODUCTION

Clostridium spp. are widely distributed in the
environment. Some of these Clostridia are in-
habitants of human gastrointestinal tract and
may cause intestinal disorders such as diarrhea,
pseudomembranous colitis, necrotizing enteri-
tis and food poisoning.1-3 However, most cases
of clostridial infectious are seen in patients with
a history of trauma, recent surgery, diabetes,
colon cancer, skin infections/burns and septic
abortions.4-7 Based on role of pathogenesis,
Clostridia are classified in 5 groups: Group I,
related to myonecrosis or gas gangrene includ-
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ing: C. perfringens, C. septicum, C. novyi, C.
bifermentans, C. histolyticum and C. sordellii.
Group II  which causes tetanus, including C.
tetani, Group III, cause botulism, including C.
botulinum, Group IV which causes acute diar-
rhea associated with antibiotic-associated and
pseudomembranous colitis, including C.
difficile, and Group V related to cerebral ab-
scesses, abdominal and gynecologic infections,
pneumonia and bacteremia, including: C.
perfringens, C. ramosum, C. bifermentans.5,8,9 This
study was designed for isolation and identifi-
cation of Clostridium spp from diarrhea speci-
mens of hospitalized patients and stool speci-
mens of healthy cases with out diarrhea (as a
control group) and to compare the results ob-
tained from two groups which were examined.

METHODOLOGY

Sampling: A total of 300 stool specimens were
collected and examined from 150 patients who
suffered from acute diarrhea and 150 healthy
cases without diarrhoeal disease, as a control
group, which were referred to the other hos-
pital units. The patients were hospitalized in
three hospitals (Razi, Abuzar and Golestan) af-
filiated with Jondishapour University of Medi-
cal Sciences, Ahwaz, Iran. They had no prob-
lem except acute diarrhoea and each sample
was taken from the patient before any antibi-
otic therapy.

Eighty six out of 150 patients and 87 out of
150 healthy cases were women while rest of
them (64 patients and 63 healthy cases) were
men. Inclusion criteria for the patients was af-
fliction by acute diarrhoea which was deter-
mined as three loose stool per day, at least for
two days, based on definition.1 The patients
who used antibiotics before sampling, immuno
compromised cases such as who suffered from
any malignant conditions, or were under cor-
ticosteroid therapy and pregnant women were
excluded from this study. A questionnaire form
was simultaneously completed for each patient
and control case during sampling. Stool speci-
mens were treated by 95% ethanol for 35-45
minutes,10-12 then a portion of each sample
was inoculated onto a blood agar (Merk) and

a selective–cycloserine-cefoxitin-fructose agar
plate(CCFA). The plates were incubated in
anaerobic conditions, at 37ºC for 48 hours. In-
cubation of plates were continued for additional
72 hours, if they were negative for growth, in
primary verifying.1,10

Grown colonies on blood agar and CCFA
media, were examined by gram stain and
aerotolerance test, then they were identified as
Clostridium spp. by biochemical standard tests
such as : production of SH2, Indol and motil-
ity in SIM medium, and the fermentation of
maltose, lactose, glucose, fructose, sucrose and
manitol. Difinitive identification of species was
performed by referring to standard tables.13,14

The results for both groups of the patient and
control were analysed by Chi-Square test.

RESULTS

In this study, a total of 300 stool specimens
from two groups of case and control were stud-
ied. Their status and frequency of isolated
Clostridia are shown in Table-I. The species of
isolated Clostridia were differentiated from each
others, by biochemical tests.  Table-II shows the
prevalence of 13 different species of Clostridia
which were isolated from 150 patients com-
pared with 150 control (Normal) cases. C.
ramosum and C. perfringens were the most fre-
quently isolates from the patients and control
group, respectively. C. difficile was isolated only
from 0.7% stool specimen of the patients with
diarrhea, but this species of bacterium was not
known in healthy cases specimens.

The results of this study based on genders
showed significant difference (P<0.05) between
isolated Clostridia from men and women
(Table-III). Although, the age distribution of

Table-I: Frequency of isolated Clostridia from stool
specimens of the patients and control group.

 Samples No. of Clostridium
cases      isolates

No %

Patients with diarrhea 150 38 25.3
Control group without 150 48 32
   diarrhea

Total 300 86 —
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patients and normal cases was between 1-80
years, but most of them (with or without diar-
rhea) belonged to age group 1-10.  So, most of
the Clostridium spp, were also isolated from this
age group (1-10), including 34 out of 38
isolates from the patients and 20 out of 48
isolates from control group.

DISCUSSION

Clostridium spp. are found ubiquitous in
nature. They are a part of intestinal commen-
sal anaerobic micro flora of human, other ver-
tebrates, insects or existing in form of spores
that can be viable definitely.5,15 They may be
cause of both endogenous and exogenous in-
fections. Since these organisms act synergisti-
cally with other pathogens, determination of
their role in pathogenesis difficult to establish.15

Even otherwise, many clinical laboratories
don’t routinely examin patient’s specimens for
recovery of anaerobic organisms. So, in this
study, we have tried to show frequency of
Clostridia in the 150 patients with acute diar-
rhoea in comparison with the results obtained
from 150 cases without diarrhoea, as a control
group.

Isolation of 38 Clostridium spp. (25.3%) from
the patients with acute diarrhea did not show
significant difference compared with control
group with 48(32%) isolates (P >0.05). It has
been suggested that some factors such as im-
munological alterations, age, nutritional con-
ditions, genetic factors, pathologies or antimi-
crobial therapy can interfere on the Clostridia
isolation.16 In this study, however, less num-
ber isolates of Clostridium spp. from the patients
may be related to increased intestinal motility
because of diarrhoea. In a similar study,
Ferreira C.E. et al. showed prevalence of
Clostridium spp. 20% (18 cases) in patients with
diarrhoea and 21% (19 cases) in children with-
out diarrhoea. They examined stool specimens
from children with (90 samples) and without
diarrhoea (91 samples), respectively.1

In our study the most frequent isolates from
150 patients or 150 control cases, consisted of
C. ramosum with 9(6%) and C. perfringens with
12(8%) species, respectively. Whereas some of
the species, such as C. histolyticum, C.
symbosium, C. cadaveris, C. hastiforme and C.
barattii had the lowest isolates (0.7%) in both
the patient and control groups. Although, some
of these species were isolated in a few num-
bers, however, their role in pathogenesis can
be important. Clostridial exo-spore which can
remain viable in environment, may be intro-
duced into an oxygen-reduced environment
and then to germinate. Some of these certain
pathogenic species may liberate powerful
exotoxins that can have sever and life-threating
effects, particularly among injecting drug
users.5,17,18

In spite of using CCFA as a selective me-
dium,19 recovered C. difficile was 0.7% from
patients. C. difficile is an important nosocomial

Table-II: Distribution of Clostridium species
isolated from 150 cases with or without diarrhea.

Clostridial spp Patients with Control group
  diarrhea (No. 150)      (No. 150)

No. of % No. of %
isolates isolates

C. ramosum 9 6 3 2
C. perfringens 5 3.3 12 8
C. subterminale 5 3.3 5 3.3
C. sordellii 4 2.7 10 6.7
C. innocuum 3 2 1 0.7
C. clostridioforme 3 2 7 4.7
C. sphenoides 3 2 0 0
C. histolyticum 1 0.7 1 0.7
C. symbosium 1 0.7 1 0.7
C. cadaveris 1 0.7 1 0.7
C. hastiforme 1 0.7 1 0.7
C. barattii 1 0.7 1 0.7
C. difficile 1 0.7 0 0
C. sporogenes 0 0 2 1.3
C. limosum 0 0 3 2

Total 38 48

Table-III: Frequency of Clostridial isolates from
cases with and without diarrhea based on gender.

Genus With diarrhea Without diarrhea

Patients Isolates % Cases Isolates %
No. No. No. No.

Women  64 11 17.2 63 18 28.5
Men 86 27 31.4 87 30 34.4

Total 150 38 150 48
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pathogen and is associated with outbreaks of
pseudo membranous colitis and diarrhea in
children or adults in mild to severe and fulmi-
nant form and eventually resulting in death.1,20

Prevalence of C. difficile has been reported dif-
ferently based on geographic and hygienic con-
ditions in different countries.1,21 In addition to,
isolation methods of C. difficile can not show
presence of less than 100 bacteria in one gram
of stool specimen in a normal person.22 So, ab-
sence of C. difficile in normal stool specimens
under study is not a strong reason for non-ex-
istence of this bacteria in bowel.

Although Table-III shows that the number
of Clostridium isolates from stool specimens of
control group (48 isolates) are more than the
patients (38 isolates), no significant difference
(P>0.05) were observed between them. How-
ever, the number of Clostridium isolates in men,
in both groups with (31.4%) and without
(34.4%) diarrhoea were more than in women
and so, the difference was significant (P<0.05).

CONCLUSIONS

In view of the fact that Clostridia normally
reside in gastrointestinal tract, results obtained
in our study showed no significant difference
between the Clostridium spp. isolated from the
patients and control group, the results which
has also been showed in some other studies.1

However, more studies are recommended for
clarifying the role of Clostridium spp. in the
causation of diarrhoea.
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