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Abstract

Diabetes mellitus is a potentially morbid condition with high
prevalence worldwide thus the disease constitutes a major health
concern. The use of experimental models for the disease is
imperative. Diabetic rat's organs were adversely affected by
bacterial infection. Neisseria sp and E.coli isolated from the heart
and liver organs of non-diabetic rats that infected with E.coli.
Diabetic and diabetic infected rats with E.coli had Pseudomonas
and Bacillius sp in the spleen and kidney organs respectively.

Introduction

According to the World Health
organization (WHO) ,there are
approximately 160,000 diabetic
worldwide, the number of diabetics
has double in the last few years and
is expected to double once again in

the year 2025 (Beretta, 2001)
animals models for studying
diabetes.

Infectious diseases are more

frequent and/or serious in patients

with  diabetes mellitus, which
potentially increases their
morbimortality. The greater

frequency of infections in diabetic
patients is caused by the
hyperglycemic environment that
favors immune dysfunction (e.g.,
damage to the neutrophil function,
depression of the antioxidant
system, and humoral immunity),
micro- and macro-angiopathies,
neuropathy, decrease in the
antibacterial activity of urine,
gastrointestinal and urinary

dysmotility, and greater number of
medical interventions in these
patients. The infections affect all
organs and systems. Some of these
problems are seen mostly in
diabetic people, such as foot
infections, malignant external otitis,
rhinocerebral mucormycosis, and
gangrenous cholecystitis. In
addition to the increased morbidity,
infectious processes may be the first
manifestation of diabetes mellitus
or the precipitating factors for
complications inherent to the

disease, such as diabetic
ketoacidosis and hypoglycemia.
Immunization with anti-
pneumococcal and influenza

vaccines is recommended to reduce
hospitalizations, deaths, and
medical expenses. ( Casqueiro et al,
2012)

Over the years, several animal
models have been developed for
studying diabetes mellitus or testing
anti-diabetic agents. These models
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include chemical, surgical Animals: 24 Male albino rats
(pancreatectomy) and  genetic  weighing 200-250 g were rendered
manipulations in several animal  diabetic by administration of
species to induce diabetes mellitus. alloxan (160mg/kg)

The diabetogenic drugs used
include:  alloxan  monohydrate,
streptozotocin  with or without
nicotinamide , ferric

nitrilotriacetate, ditizona  and
antiinsulin serum.

Alloxan is a well- known
diabetogenic agent widely used to
induce Type 2 diabetes in animals
(Viana et al, 2004). Alloxan is a
urea derivative which causes
selective necrosis of the pancreatic
islet B-cells. It is used to produce
experimental diabetes in animals
such as rabbits, rats, mice and dogs.
Alloxan selectively destroys beta
cells in the pancreas and causes
hyperglycemia after 18 hours
(Yanarday and Colak, 1998).
Diabetes was confirmed by two
consecutive daily blood glucose
levels greater than 250 mg/dl
(Raffel, 1981)

Experimental models of infections
in rabbits, rats, and mice with
chemically induced diabetes have
shown increased susceptibility to
various bacterial and fungal
infections (Mukherji and Basu
Mallik, 1975). Some studies to the
contrary have shown no increased
susceptibility to infection
(Schofield and Baker, 1956). The
present investigation was
undertaken to determine the course
of experiment.

Material and methods

intraperitoneally. All animals were
maintained on standard rat chow
and allowed water ad libitum.
Within 10 days after injection of
alloxan, animals were divided into
four groups (each group had 6 rats),
(@ control (non diabetic), (b)
diabetic, (c) control infected with
E.coli, and (d) diabetic infected
E.coli . Blood glucose levels were
recorded daily and prior to the time
that the animals were sacrificed.

Organism:
E.coli  species, from botany
department, science faculty of

Ismailia was used in the
experiment. This organism has been
characterized in details. (Gram
reaction, oxidase test, indole test,
eosin blue agar EMB agar) (Odds,
1981). All isolates were preserved
by sub culturing in nutrient broth
and incubating at 37 °C for 18 h.
half ml of bacterial suspension was
prepared for injection
intraperitoneally into the rats.
Preparation of samples and
culture technique:

Spleen, gut, liver, kidney and heart
organs were collected from the
experimental animals after Killing
under complete aseptic conditions.
Samples were rinsed in phosphate
buffered saline to remove non —
adherent bacteria and processed for
culturing. The microbial recovery
was expressed as the log™ colony
forming units (c f u) /g tissue wet
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weight (Roza et al, 1992). The
plates were inspected after 24 hours
and all isolates were characterized
by standard methods (Hale et al,
1976).The individual isolates were
initially characterized by colonial
morphology and Gram reaction.
Statistics: one-way ANOVA test.
Results

There are poly-microbial infections
with gram positive and negative
bacteria in the experimental groups
in the study.

Spleen had more frequent site of
infection for the gram negative
bacteria. Heart, at the opposite, had
least frequent for infection for both
kinds of bacteria as shown in Table
1. Gut and kidney had also both
kinds of gram stain bacteria
(positive and negative).

E.coli ( gram negative bacilli) was
isolated from the liver of control
rats infected with E.coli group
Table 2. That group had Neisseria

11

sp (gram negative cocci) from the
heart organ. The diabetic one had
Pseudomonas  (gram  negative
bacilli) in the spleen. The diabetic
rat infected with E.coli had
Bacillius sp (gram positive bacilli
spore forming-aerobic).

In the gut of diabetic and diabetic
infected with E.coli rats have a

significant increase (0.008) in
microbial infection. The spleen,
liver, and kidney have also

significant increase in the microbial
count, (0.002, 0.004, 0.015)
compared to control. There no
significant increase between groups
in case of heart as shown in Table 3.
The values represent the meant
SEM for seven animals in each
group. Comparisons were made by
one-way ANOVA test. Mean log 10
CFU g' of tissuex SEM. (a)=
P<0.05 compared to control rats.
(b)=P<0.01

Table 1: Gram positive and negative bacteria recovered from infected

organs.
Group Gram (+) Site of infection | Gram (- )Site of infection
Control | = e e
Control+ E.coli Kidney, liver Liver ,spleen ,heart
Diabetic liver Spleen ,gut ,liver
Diabetic +E.coli Gut kidney Spleen, kidney
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Table 2: Bacterial species found in organs of experimental groups of

animals

group Organ | Bacterial species
Control 0 0
.| liver E.coli
Control+ E.coli —
Heart Neisseria sp
Diabetic spleen | Pseudomonas
Diabetic +E.coli | kidney Bacillius sp

Table 3: the mean value of bacteria content in organs of different
experimental groups infected or not infected with E. coli (log 10 CFU g™)

Control rats | Diabetic rats

I;I:r:tr? §|I Infected infected with | Diabetic I?gtwesein
with E.coli E.coli group sig.

Heart | 0.00+0.00 7.5+3.5 0.01+0.0 0.01+0.0 0.09
Liver | 0.00+£0.00 | 0.00+0.00 0.00+0.00 2.5+0.7 | 0.004(b)
Spleen | 0.00+0.00 9.540.7 3+1.4 9+1.4 0.002(b)
Kidney | 0.00+0.00 | 5.5+0,004 8.5+0.014 0.01+0.0 | 0.015(a)
Gut | 0.00+0.00 | 0.01+0.0 3.5+0.7 4.5+0.7 | 0.008(b)
Discussion: the susceptibility to infections, both
Diabetes mellitus (DM) is a clinical the most common ones as well as
syndrome associated with  those that almost always affect only

deficiency of insulin secretion or
action. It is considered one of the
largest emerging threats to health in
the 21%. It is estimated that there
will be 380 million persons with
DM in 2025. (Restrepo et al, 2011).
Besides the classical complications
of the disease, DM has been
associated with reduced response of
T cells, neutrophil function, and
disorders of humoral immunity
(Geerlings and Hoepelman, 1999;
Muller et al, 2005 and Peleg et al,
2007). Consequently, DM increases

people with DM (e.g. rhinocerebral
mucormycosis) (Peleg et al, 2007).
Such infections, in addition to the
repercussions associated with its
infectivity, may trigger DM
complications such as
hypoglycemia and ketoacidosis.
Several infectious diseases are
strongly associated with diabetes,
whereas others are more
complicated or severe in the
presence of diabetes. Patients with
diabetes appear to be at greater risk
for a number of different kinds of
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infections (Paauw, 2000). The
association of DM and infection by
Helicobacter pylori is controversial.
The efficiency of H. pylori
eradication is lower in persons with
DM, whereas the re-infection rates
are seen to be higher (Schimke et
al, 2009; Papamichael et al, 2009
and Ojetti et al, 2010). The most
common etiological agent is
Candida albicans. (Peleg et al,
2007 and Menezes et al, 2007) in
oral infection of diabetes .Its
pathogenesis is related to a
combination of factors that increase
its virulence, with emphasis on the
production of extracellular enzymes

such as proteinase and
phospholipase (Menezes et al,
2007).

Chen et al (2005) analyzed 72
patients, who were diagnosed as
having E. coli liver abscesses, and
found that the overall mortality rate
was 26.4%. The majority of E. coli
liver abscesses was solitary,
involved the right lobe of the liver,
and  comprised  polymicrobial
infections. The cause of the liver
abscess involved the biliary system
in 48 patients (66.7%). The most
common concomitant diseases were
diabetes mellitus (30.6%) and
underlying malignancy (30.6%).
Renal infection in diabetic rats and
diabetic that infected with the
bacterium E. coli has more
microbial count. Finding in this
study suggest that diabetic kidney is
more susceptible to reinfection by
the ascending route as Raffel et al
(1981) who found that an increased
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size or infectivity of the urinary
S.aureus or Candida population.
Raffel et al (1981) said that
decreased antimicrobial activity in
diabetic urine due to the presence of
glycosuria or dilution of inhibitory
substances also  found  that
Enterococci which grew equally
well in urine from diabetic and non-

diabetic rats caused equally
sustained renal infection.
Suppression of cell- mediated

immunological reactivity has been
reported in both diabetic mice
(Mahmoud et al, 1976) and in non-
diabetic rats with experimental
Escherichia coli  pyelonephritis
(Miller et al, 1978 and Wrilliams et
al, 1976). Microbial metabolism
within the gastrointestinal
dependent growth within virtually
all  microbial  populations s
stimulated by glucose availability. It
is likely that in untreated diabetes
there is a constant overabundance of
glucose.  Constant  unmodified
increased availability of substrate
would be expected to result in
bacterial over growth and shifts in
microbial populations (Roza et al,
1992). Both diabetes and liver
cirrhosis predisposed patients to
serious bacterial infection.
Spontaneous ascitic fluid infection
is usually caused by an enteric
bacterium, such as Escherichia coli
or Klebsiella species (Figueras et
al, 2000). Patients with diabetes
have elevated rates and severity of
K. pneumoniae infections, including
pneumonia, bacteremia, hepatic
abscess, and meningitis (Feldman
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et al, 1990 ; Han 1995 and Tang et
al, 1997).
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