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Summary

The study aimed to show the effect of experimental infection with E.coli O157:H7 on some liver
and kidney function in adult rabbits. Twenty five domestic rabbits (males and females), aged 6-8
weeks and weighing 1500-2000g, had a negative fecal bacteriological culture of E.coli O157:H7
were used. The rabbits were randomly divided into two groups: infected group (15 rabbits), each
animal was drenched orally with 1ml of Phosphate buffer saline containing (2x109CFU) of E.coli
0157:H7, while the control group (10 rabbits) were drenched orally (1ml) of Phosphate buffer
saline, the clinical signs were daily observed for 30 days, recording of body weight and blood
samples were collected at (0, 3, 15 and 30) days for serum to evaluate biochemical tests including
Alanine transaminase, Aspartate aminotransaminase and alkaline phosphatase, creatinine, urea and
total serum protein. The results showed different clinical signs after inoculation, including diarrhea,
lethargy, weight loss, inability to eat or drink, urine was cloudy or milky, while control group
remains in normal condition. The serum biochemical tests in infected group showed a significant
increase of three enzymes at 15, and 30 days, the highest values of Alanine transaminase;
Aspartate aminotransaminase and alkaline phosphatase showed at 30 days post infection as
compared with the control group. Serum creatinine and urea recorded a significant increase (P<
0.05) at 30 day post infection as compared with control group. However, total protein revealed a
significant decrease in the infected group, and a significant decrease was noticed at 15 day post
infection, while the control group showed an increase in total protein co-ordinated with increase of
body weight and progressing age. This study concluded that the infection with E. coli O157:H7may
cause changes in liver and kidney functions which were more sever at 15,30 days post infection.
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Introduction toxin / Vero cytotoxin (9). ELISA test was

Escherichia coli 0157:H7 is an important used for detection of E. coli O157 Antigen
zoonotic pathogen (1-3) because of its (10). Although it has been nearly 30 years

widespread, peculiar tolerance to some since the discovery of E. coli O157:H7 as an
physical and chemical treatments, severity of enteric pathogen, no effective treatment exists
illness and low dose of infectiveness (4 and 5). because the organism is resistant to almost all
This bacterium  expresses two virulence antibiotics. Moreover,treatment with
factors, the bacterium have ability to produce antibiotics may promote the expression of
Shiga toxins (Stx) which encoded by genes toxins from the lysogenised phage that carries
present in lambdoid bacteriophages (6 and 7) Shiga-like toxins genes inherent in this
and the ability to attached intimately to organism (11 and 12).
epithelial cells through expressed of the Many enzymes found in hepatocytes can be
pathogenicity island called locus of the measured in the serum and are used as assays
enterocyte effacement (LEE) (8). of liver function (13). Alanine
E.coli 0157 :H7 possess O157 (somatic transaminase(ALT) and Aspartate
antigen, O) and 7 Flagellar Antigens (H), aminotransaminase (AST) are known as
this bacterium was recognized firstly as a transaminase they are associated with the
pathogen of gastrointestinal tract during 2 inflammation and liver cells injury, a variety
outbreaks of hemorrhagic colitis in 1982 in of abnormal conditions will elevate liver
Oregon and Michigan ( USA ), this strain has enzymes, damage of the liver results in a leak

the capacity to synthesize so called a Shiga of enzymes AST and ALT into the blood
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stream, because of AST was found in other
organs, including kidney, muscle, intestine
and heart, have high level of AST does not
always but indicate there is a problem with
liver conversely, high level of serum
transaminase could be due to herbal toxicity,
liver tumors, fatty liver and heart failure (14
and 15). The greatest activity of ALT in the
primates, cats, dogs, rats and rabbits is in liver,
it is established, sensitive liver-specific of
damage indicator, it is used as an indicator of
the hepatopathy in toxicological studies which
use small laboratory rodents as well as dogs
(16).

ALP enzyme is usually found in the wall of
the intra and extra-biliary ducts but it is not
specific to the biliary tract, also it is found in
bone, intestine and placenta, elevation of ALP
may indicate any injury to the biliary cells,
common causes of this injury were gall stone
in chillithiosis and certain medications.
Elevation of this enzymes was found in the
late stage of pregnancy, intestinal infection,
bone disease, and leukemia, however the ALP
is elevated in healthy people especially among
older people (17).

Creatinine, is the anhydride of the creatine,
is formed in the muscle by non-enzymatic
/dehydration of creatine phosphate (18), thus,
creatinine remains the most widely used in the
laboratory test that estimates the renal
function both in an asymptomatic patients and
in persons suspected having renal disease to
reach maximize its utility, creatinine must be
interpreted in light of the clinical information
such as weight, age, gender, stability of
function of renal, muscle mass, and the degree
of catabolism (19).

Proteins are present in the body fluids, but
plasma proteins are examined mostly for
diagnostic purposes, over 100 individual
proteins  possess  physiological  function
(humoral immunity, transport, maintenance of
oncotic pressure, buffering, enzymes, protease
inhibitors,) in plasma, (20 and 21). Changes
protein concentration in serum resulting in a
variety of systemic effects and clinical signs
and are associated with disease processes (22).

Therefore, this study were aimed to
evaluate the serum enzymes of liver and
kidney functions in rabbits experimentally
infected with E.coli O157:H7.
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Materials and Methods

E.coli O157:H7 were isolated on pediatric
hospital from child aged 1 year suffer from
diarrhea that, initially, all methods of
culturing, Gram stain and Biochemical test
were done according to (23). Then culturing
on Sorbitol MacConkey agar + cifixime
potassium tellurite and on Chrom agar
specifically for E .coli O157:H7. Then
serotyped was confirmed by using Latex
agglutination test for E.coli O157 by using the
commercial Kit Wellcolex E.coli O157:H7,
Remel (24).

Infectious dose of E.coli O157:H7 were
estimated on mice (25). Then the viable count
of the bacteria was made by serial dilution
plated and incubated for 24 HR/ at 37 C
according to the method of (26).

Twenty five rabbits (6-8 weeks age) were
randomly divided into two groups as follows:
Infected group (No:15): Rabbits were fasted
overnight and drenched with 1ml of 10%
sterile sodium bicarbonate to neutralize the
gastric acidity, after two hours these rabbits
drenched orally with 1 ml of the prepared and
calculated infectious dose (2X109 CFU) of
E.coli O157:H7. Control group: (No:10):
Rabbits were fasted overnight and drenched
with 1ml of 10% sterile sodium bicarbonate
orally then drenched with 1m phosphate
buffer saline( PBS).

All rabbits were examined clinically about
abnormal stools, lethargy, decreased of
appetite, body weight, diarrhea and
dehydration, also any change in activity,
behavior, mortality of the rabbits was recorded
throughout the experiment. Blood samples:
blood samples were collected at zero time
before infection at 3,15 and 30 days after
induced infection, Serum was separated from
coagulated blood samples by centrifugation at
3000 rpm for 15 minutes and stored at (-20C°)
until used for biochemical tests (27). The body
weight of rabbits was recorded at 3, 15and 30
days post infection throughout this study.

Biochemical tests- : six Reflotron® test
strips were used in this study to determine
liver and kidney function test . All strips
Serum Alkaline Phosphatase (ALP), Alanine
aminotransferase (ALT), Aspartate
aminotransferase (AST), Creatinine and Urea
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were used in this study and produced from
Roche/German Company .

ALP activity (IU/L) was measured by
reflotron (28). AST activity (IU/L) and ALT
activity (IU/L) activity were measured by
reflotron (29). Determination of total protein
in serum by Colorimetric method was done by
spectrophotometer using (Biolabo/ France) kit.
Statistical analysis was conducted to determine
the statistical differences among the groups by
using ready—made statistical design: statistical
package for social science (SPSS).

Results and Discussion

All rabbits in infected group showed a
different clinical manifestation post infection
with E.coli O157:H7. Each rabbit was
monitored daily for any clinical manifestation,
the important clinical signs was diarrhea,
lethargy and loss of body weight compared
with the pre-inoculation weight, and absence
of  movement around the cages when
stimulated manually (ear or toe touch or
pinch), cloudy urine. After twenty four hours
of infection showed a signs, frequent urination,
dyspnea, emaciation and diarrhea occurred in
5 out of 15 infected animals after 3 day post
infection.This results was agreed with pervious
study (30 and 31) who reported urinary tract
infection with E.coli developed fever, foul
smelling , cloudy urine, loss of appetite and
unable to rise body occur within less than 24
hours.

The infected group showed an increase of
water intake may belong to the increase of
temperature with diarrhea, this lead to loss of
fluids and dehydration this coincided with (32
and 33). Anorexia occurred with infection
suggests that this signs may be a part of the
acute response phase, it seems that the food
intake should be suppressed voluntarily at time
when the metabolic rate can rise to 10-13 %
for each Ce rise in body temperature, the
infection induced anorexia is believed to be a
major factor in negative nitrogen balance and
the body weight loss that so occurs with
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infection (34), this hypothesis examined by
injection of endotoxin E.coli into rats which
results of an increase in body temperature and
food intake depression (35).

The results showed changes in the body
weight (rabbit/ week) which gave the evidence
of correlation between the two groups of
rabbits, after infection, A significant decrease
(P<0.05) in the body weight at 15 and 30 days
in infected group as compared with control
group (Table, 1)

These results are in agreement with (34),
who reported a loss and a decrease in body
weight after infection with a pathogenic E.coli.
The same pattern was noticed at 2nd week in
the infected group it's significantly decrease in
comparison with the control group .

Our results were compatible with results of
(14 and 36) they recorded that the infection
induced anorexia that was associated with loss
body weight in infected rabbits with E. coli.
Therefore, body weights loss began as food
intake progressively decreases, so infected
rabbit's loss more body weight. The highest
body weight loss occurred during the period of
infection with E. coli may be due to the
elevated protein breakdown during the acute
and chronic septic phases resulting in
significant muscle wasting, moreover, sepsis
causes a severe and persistent loss of body
protein and body weight (37). In other study
(38) which attributed the decrease of food
intake to E. coli lipopolysaccharide endotoxin
which induces symptoms of acute bacterial
infection including anorexia and fever, also
LPS endotoxin resulted in a variety of the
morphological change in digestive tract, this
may reduce food intake, it was revealed that
food intake is correlated with the intestinal
change morphology, they found that anorexia
during infection may act to reduce the
availability of essential nutrients to the growth
of pathogens .
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Table, 1: Effect of E.coli infection on body weight (g) of infected group compared with control

group at 3, 15 and 30 days post infection.

3days
1500 +1.72B
1700 £ 0.45A
*Different letters A and B vertically /refers to the presence of significant differences at (P< 0.05).

Control group
Infected group ‘

Biochemical tests: Rabbits in the infected and
control groups showed ALT activity
(9.39+0.33, 9.59+0.35) IU/L respectively with
no significant difference between them before
starting experiment at zero time. The
inoculated group with the infectious dose of
E.coli O157:H7showed a significant increase
(P<0.05) at 3, 15, and 30 days, and the higher
value of ALT appeared in the dayl5 and day
30 (22.84+1.03, 26.30+£0.80), as compared
with the control group (8.89 = 0.34) (9.18 +
0.24) respectively (Table, 2).

Table (3) demonstrated the mean values of
AST activity at zero time (9.43+0.17,
10.00+0.45) the values of AST between group
remains normal; but in the infected group the
results showed a significant increase(P< 0.05)
at 3, 15 and 30 day post infection
(13.36+0.66, 20.16+1.37, 24.26+1.67) as

15days 30days
1800 + 0.13A 2000 £ 0.40A
1550 + 2.05B 1400 + 0.56B

compared with the control group which
remains within the normal range at different
times of the experiment (10.24+1.26,
10.55+0.44, 9.24+0.23).

At zero time, all rabbits showed normal
value of ALP. While post-infection showed a
significant increase (P<0.05) in ALP after 3,
15, and 30 days (25.38+0.84, 32.34+0.66,
38.44+1.73) in compared to the control group
(21.36+0.56, 20.47+0.23, 19.85+0.75) (Table,
4).

The values of creatinine remain normal at
the beginning of experiment, but in the
infected group, showed a significant increase
(1.42+ 0.21, 1.20+0.65, 1.21+0.57) (P< 0.05),
as compared with the control group range(
1.93+0.24, 2.74+1.83, 3.22+0.37)during
different times of the experiment (Table, 5).

Table, 2: Effect of E.coli infection on ALT( IU/L) value of infected group compared with

Control group

control group at zero time, 3, 15 and 30 days post infection.

Infected group

Zero time 9.39+0.3 9.59+0.35

3days 8.91 £0.26 B 12.88 £ 0.46 A
15days 8.89 + 0.34B 22.84+1.03 A
30days 9.18 £0.24B 26.30 £ 0.80 A

*Different letters A and B horizontally refers to the presence of significant differences

Table, 3:

Control group

Effect of E.coli infection on AST (IU/L) value of infected group compared with
group at zero time, 3, 15 and 30 days post infection.

Infected group

Zero time 9.43+0.17A 10.00 + 0.45A
3 days 10.24+1.26 B 13.36 £ 0.66 A
15days 10.55+0.44 B 20.16 +1.37 A
30 days 9.42 +0.23B 24.26 +1.67 A

*Different letters A and B horizontally refers to presence of significant differences at (P< 0.05).
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Table, 4: Effect of E. coli infection on ALP (1U/L) value of infected group compared with control
group at zero time, 3,15 and 30 days post infection.

_ Control group Infected group

Zero time 20.88 £ 0.29A 21.22 £+ 0.41A
3 days 21.36 + 0.56 B 25.38+0.84 A
15 days 20.47+0.23 B 32.34+ 0.66 A
30 days 19.85+0.75B 3844 +1.73 A

*Different letters A and B horizontally refers to presence of significant differences at (P< 0.05).

Table, 5: Effect of E.coli infection on creatinine value of infected group compared with control
group at zero time, 3,15 and 30 days post infection.

Control group Infected group

Zero time 1.23 £ 0.06A 1.22 + 0.45A

3 days 1.42+0.21B 1.93+£0.24B

15days 1.20+£0.65B 274+ 183 A

30 days 1.21+£057B 3.22+037A
*Different letters A and B horizontally refers to presence of significant differences at (P< 0.05).
All  rabbits showed normal values the animal suffering from severe destruction in
(31.174£0.81, 30.71+0.31) of wurea before the Kkidney tissue.The increase in creatinine
starting experiment at zero time. The infected and Urea could be due to the effect of the
group showed a significant increase (P< 0.05) micro-organisms and its toxin on the kidneys,
of urea value at 15and 30 days post also the results is completely agree with (39
infection(45.74+1.38, 49.35+0.73) and the and 42) who reported increased creatinine and

higher value of urea appeared in the 30 day urea level in case of renal disease.

(49.35+ 0.73), as compared with the control The present study was aimed to evaluate
group at15,30 days (Table, 6).Table, 7 showed the changes in concentrations of total protein
a significant decrease of total protein in the in serum during experimentally infection with
infected group, there was little decrease at day E.coli O157:H7 in rabbits.The total serum
3 post infection(50.7£1.19) and the highest protein concentrations gradually increased
decrease appeared at day 15(45.1+1.38), while with time in the control group, the total serum
the control group showed increase in total protein concentrations became significantly
protein according to an increase in body higher at P< 0.05 than initial values on 15 and
weight and age, (53.0£0.21, 57.2+0.25, 30 days. By contrast, in infected group the
60.7+0.12) at 3, 15, 30 days. variations of total serum protein concentration
These result are in agreement with (39 and is remained weak during the same period
40) who recorded a significant change in the although, total protein concentrations tended to
total protein and albumin levels which could increase at the end of the experiment, but was
be due to liver damage associated with the significantly lowered in comparison to control
bacterial infection. values. Hypoproteinemia occurred in infected
In the present study, the values of liver group compared with control group were
enzymes in serum reached the peak at 15 and evident when the diarrhea occurred.  The
30 day post infections compared with the significant change in total protein could be due
control group, these results may explain that to kidney damage which could be associated
the liver enzymes were released into the blood with infection , also our findings concluded
in any disorder of liver, and it needs long time that the rabbits are susceptible to E. coli
for return to normal values. The results of the 0157:H7 infection and suggested as a useful
current study were agreed with (41) who found models for investigating Enterohemorrhagic
an increased serum creatinine level in infected E.coli infections of humans as recorded by

rabbits with pathogenic E.coli and report that (14).
38
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Table, 6: Effect of E.coli infection on urea value of infected group compared with control group at
zero time, 3,15 and 30 days post infection.

Control group Infected group
Zero time 31.17 £ 0.81A 30.71 £ 031 A
3 days 31.00+0.21B 36.54+1.40 A
15 days 30.7+£0.25B 45.74 + 1.38 A
30 days 3292+0.12B 49.35+0.73 A

*Different letters A and B horizontally refers to presence of significant differences at (P< 0.05).

Table, 7: Effect of E.coli infection on total protein value of infected group compared with control
group at zero time, 3,15 and 30 days post infection.

= Control group Infected group

Zero time 51.1+0.46 A 52.27+0.82 A
3 days 53.0+£0.21 A 50.7+1.19B
15days 57.2+0.25 A 451+1.38B
30 days 60.7 £ 0.12 A 486 +152B

*Different lettersA and B horizontally refers to presence of significant differences at (P< 0.05).
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e gane JlasY (5 som sl Qalall s s jelal i (51 5 aand e pana i o Laiy ot o lll ) o)
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Jam A il 58 Jlsh anhll (o el ity ) 3kl de sena 58 30 am b S Bal) Aad e
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6 sinn (b Baly ) Jas gl Laiy Ajlad) e gana (8 (g sima Gl ASI (g ) il G pedal L, (i) e 3 kgl
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