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Summary

SUMMARY

Hyperammonemia is a major contributing factor to
neurological abnormalities observed in hepatic encephalopathy
and in congenital defect of ammonia detoxification. In addition,
Ammonia toxicity was reported to cause hepatic dysfunction and
failure. Recently, attention has been drawn to the health
promoting activity of plant food and its active components.

The present study was conducted to evaluate the possible
protective effect of Origanum majorana and Rosemarinus
officinalis ethanol extract and their combination on ammonia
intoxication induced by ammonium chloride (NH4CL) in rabbits.
In order to achieve this goal healthy adult male rabbits of
average body weight 1.5 to 2 kg were used. The animals were
divided into seven groups, each group contain 16 rabbits as the
following:

Group 1: Served as control the animals were fed standard diet
and supplied with fresh water for 4 weeks.

Group 2: Was received ethanol extract of Origanum majorana
(250 mg/kg bw) orally daily for 4 weeks

Group 3: Was administered ethanol extract of Rosemarinus
officinalis (250 mg/kg bw) orally daily for 4 weeks

Group 4: Was injected intraperitoneally with NH,CL (100
mg/kg) 3 times/week for 4 weeks

Group 5: Was injected intraperitoneally with NH,CL (100
mg/kg) 3 times/week and orally administered ethanol extract of
Origanum majorana (250 mg/kg bw) daily for 4 weeks
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Group 6: Was injected intraperitoneally with NH4CL (100
mg/kg bw) 3 times/week and orally administered ethanol extract
of Origanum majorana and Rosemarinus officinalis (250 mg/kg
bw) for 4 weeks
Group 7: Was injected intraperitoneally with NH4CL (100
mg/kg) 3 times/week and orally administered ethanol extract of
both Marjoram and Rosemarinus officinalis (250 mg/kg bw) for
4 weeks

Random blood samples were taken after 2 weeks and at
the end of the experiment. Blood serum was kept in a deep
freeze at -20°C until used for subsequent biochemical analysis
(Ammonia, Cortisol, Growth hormone, Total bilirubin ,Albumin,
ALT, AST , Urea, Creatinine, Uric acid , MDA,NQO). In addition,
samples from the liver tissue were used for the determination of
the following parameters: superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GPx), glutathione reductase
(GR), reduced glutathione (GSH).
The presented study showed that:

1- Serum ammonia was significantly increased in ammonia
group as compared to the control group, while groups (5, 6)
revealed a significant decrease in ammonia level as
compared with NH4CL-treated group. Moreover, Group 7
significantly reduced ammonia levels as compared with
ammonia group and ammonia group treated with Marjoram
and Rosemary alone.

2- Serum cortisol was significantly increased in ammonia group
as compared to the control group, while groups (5, 6)
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showed a significant decrease in cortisol level as compared
with  NH4CL-treated group. Meanwhile, Group 7
significantly reduced cortisol levels as compared with
ammonia group and ammonia group treated with Marjoram
and Rosemary alone.
Serum GH was significantly decreased in ammonia group as
compared to the control group, while groups (5, 6) displayed
a significant increase in GH level as compared with NH4CL-
treated group. Furthermore, Group 7 significantly elevated
GH levels as compared with ammonia group and ammonia
group treated with Marjoram and Rosemary alone.

Concerning the results of some liver function tests and
albumin, ammonium chloride treated group showed a
significant increase in liver enzymes (ALT and AST),
bilirubin levels with decrement in albumin serum levels
along the experiment. Meanwhile, groups (5, 6, and 7)
displayed a significant reduction in serum ALT, AST, and
bilirubin. On the other hand, there was a significant increase
in albumin as compared to intoxicated group (NH4CL).

The results of kidney function tests declared a significant
increase in serum urea, creatinine, and uric acid levels in
NH,CL-treated group as compared to control group while
groups (5 and 6) showed a significant decrease kidney
function tests as compared with NH,CL-treated group.
Moreover, Group 7 showed a significant decrease in kidney
function tests as compared with ammonia group and
ammonia group treated with Marjoram and Rosemary alone.
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Serum MDA was significantly provoked in ammonia group
as compared to the control group. On the other hand, groups
(5, 6) revealed a significant decline in MDA level as
compared with NH4CL-treated group. Further, Group 7
significantly decreased MDA levels as compared with
ammonia group and ammonia group treated with Marjoram
and Rosemary alone.

Serum NO was significantly increased in ammonia group as
compared to the control group. In contrast, groups (5, 6)
displayed a significant reduction in NO level as compared
with  NH4CL-treated group. Additionally, Group 7
significantly reduced NO levels as compared with ammonia
group and ammonia group treated with Marjoram and
Rosemary alone.

The obtained results of liver tissue antioxidant enzymes
displayed a significant decrease in SOD, Catalase,
glutathione reductase and a significant increase in GPx in
ammonia group. In contrast, groups (5 and 6) revealed a
significant increase in (SOD, catalase, GR, GSH) and
significant decrease in GPx enzymes. Furthermore, group 7
displayed a significant increase in (SOD, catalase, GR, GSH)
and a significant decrease in GPx enzymes as compared with
ammonia group and ammonia group treated with Marjoram
and Rosemary alone.
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