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ABSTRACT--- The objective of this study was to explore the ameliorating effects of Ruta chalepensis ethanol extract on some 
serum biochemical markers such as, alanine aminotransferase; ALT, aspartate aminotransferase; AST, urea and creatinine 
concentrations, and histopathological changes in liver and kidney tissues of Ochratoxin treated male rats. Fifty adult male 
rats were randomly allocated in five equal groups. Male rats were daily administered, for 42 days, with drinking water 
(negative control; G1), whereas other groups were orally administered with single dose of Ochratoxin (1 mg/kg, bw). G2 was 
untreated and served as positive control, while G3, G4 and G5 groups were daily treated, for 42 days, with 200, 300 and 450 
mg/kg bw, of Ruta chalepensis ethanol extract, respectively. Fasting blood samples were collected by cardiac puncture at the 
end of the experiment, for assessment of serum ALT, AST, urea, total protein, and creatinine concentrations. Samples from 
livers and kidneys were taken for histopathological examination. In spite of the deviations of serum ALT, AST, urea, 
creatinine and total protein concentrations due to deleterious effect of Ochratoxin (G2 group) compared with control (G1), 
treated of male rats with Ruta chalepensis ethanol extract (G3, G4, and G5) returned them to nearly normal range. These 
results were in compatible with the regenerating effect of Ruta chalepensis ethanol extract which have been seen in liver and 
kidney tissues, where they showed necrotic and degenerative changes due to Ochratoxin toxicity. In conclusion, Ruta 
chalepensis ethanol extract has an efficient role as antitoxin and/or antioxidant agent.
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1. INTRODUCTION

Medicinal plants have been used as alternative medicine due to its content of various substances that can be used as
treatment of chronic as well as infectious diseases. One of traditiona medicine is Ruta chalepensis L. which belongs to the
family Rutaceae. Its flowers are cymes with 4-5 sepals, 4-5 petals, 8-10 stames and a superior ovary. Ruta chalepensis is a
perennial herb that widely distributed in the Mediterranean area1 and also was introduced in America after the Spanish
conquest2. It is one of the most frequently used plants for medicinal purposes3,4. Oil glands, that are principally present in
leaves, give its strong deterrent odors5,6. Ruta chalepensis pharmacological properties, attributed to the high content of
alkaloids7-9, such as furocoumarins7, coumarins9 and furoquinolone alkaloids10, flavonoids, phenols, amino acids and
saponins found in the leaves and stems of the plant11. Ruta Chalepensis is used, in the traditional medicine for the treatment
of various disorders, as analgesic and antipyretic and for the treatment of rheumatism and mental disorders1. Also it have
emmenagogue, abortificient, antihelmintic and spasmolytic effects12 as well as its potency as anti-infamatory13, anti-
helminthic14, antifungal15, antifertility, anticonvulsant and sedative16,17. In children, infused Ruta chalepensis leave extract
has been used for treatment of convulsion and other nervous disorders. In Africa, the aqueous decoction of the leaves is used
for the treatment of fever4. More than fifty chemical composition of Ruta chalepensis essential oil were studied by many
research teams in Iran18, Greece19, Turkey20 and India21,22.

Ochratoxin-A (OTA) is a mycotoxin produced mainly by Aspergillus molds (such as Aspergillus ochraceus) and
Penicillium molds (such as Penicillium verrucosum). It is toxic, mainly to the kidney and the hepatic tissues of humans and
livestock, and is suggested to be related to Balkan human nephropathy, which is an endemic disease in Balkan countries. Its
carcinogenicity has been demonstrated in animals but there have not been enough evidences in humans23,24. The absorbed
Ochratoxin into the body is distributed at a high concentration in the kidneys. Its side effects attributed to the inhibition of the
synthesis of proteins, DNA and RNA in the cells. It shows renal toxicity by inhibiting various enzyme activities in the
kidneys25. Ruminants are resist the toxic effects of Ochratoxin because the rumen is highly capable of degrading and
converting ochratoxin-A into phenylalanine and ochratoxin-α, which has low toxic effects, therefore this type of poisoning is
not very much likely to occur; however, calves with immature rumen sensitive to Ochratoxin.
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Therefore, the present study was designed to investigate the biochemical deviations and hepatotoxic and nephrotoxic
effects of Ochratoxin as well as the ameliorating role of Ruta chalepensis ethanolic extract in males rats, as a model of
mammals.

2. MATERIALS AND METHODS

2.1.Experimental animals:

Fifty adult male rats (aged 10 weeks and weighed 155±5.6 g) were randomly allocated in five equal groups and treated
as follow: G1 group (negative control) was orally administered with drinking water daily for 42 days, G2 group (positive
control) was orally administered with single dose of Ochratoxin (1 mg/kg, bw), while G3, G4 and G5 groups were
administered with single dose of Ochratoxin (1 mg/kg, bw) and treated, for 42 days, with 200, 300 and 450 mg/kg bw, of
Ruta chalepensis ethanol extract, respectively. Fasting blood samples were collected by cardiac puncture at the end of the
experiment, for assessment of serum ALT, AST, urea, total protein, and creatinine concentrations. Samples from livers and
kidneys were taken and fixed in 10% formalin neutral buffer solution for histopathological examination.

2.2.Ochratoxins:

Ochratoxins: was provided by Sigma Aldrich Company, UK.

2.3.Preparation of ethanolic extracts of Ruta chalepensis:

The Rute chalepensis plant was classified by the biologist Dr. Yass Khudhair Abbas, College of Sciences, Di-Qar
University. Rute chalepensis leaves were powdered using electrical grinder. Twenty grams were taken and extracted with
70% ethanol in soxhlet apparatus within 24 hours. Then, the extract was placed in Petri dishes and put in the oven for dryness
at 40 °C within 48 hours. The resulted dry extract was stored at -20 °C until use26.

2.4.Serum preparation:

Blood was collected in test tubes with cap and allowed for 20 minutes to clot, and then serum was separated after
centrifugation of collected blood at 4000 rpm for 10 minutes27. Each serum sample was divided nearly into 6 divisions and
put in eppendroff tubes (0.5 ml) and kept at -20 °C until assessment of the biochemical parameters.

2.5.Biochemical assay:

Urea and Creatinine concentrations were assessed using kits of spectrophotometer provided by US bio, USA, whereas
ALT and AST concentrations were assessed using ELISA kits provided by US bio, USA.

2.6.Microscopic examination:

Liver and kidney tissue sections were processed and stained with Haematoxylin and Eosin stain according to Luna28 and
examined under light microscope.

2.7.Statistical analysis:

Results were expressed as mean ± standard deviation. Comparisons between groups were performed using one way
analysis of variance (ANOVA1) and newman- keuls. Differences were considered to be significant at the level of P<0.05.
Statistical analysis was carried out using the GraphPad Prism (SAS Institute, Inc., USA).

3. RESULTS

3.1.Serum biochemical markers:

The results illustrated in figure (1) showed significant elevation (p<0.05) of serum urea (A), creatinine (B), AST (C) and
ALT (D) concentrations in Ochratoxin supplemented group (G2) compared with control (G1), whereas those treated with
Ruta chalepensis ethanol extract (G3, G4 and G5) revealed gradual decrease of biochemical parameters, mentioned above, in
a pattern of dose dependent, where G5 showed the more significant decrease (p<0.05) among treated groups, so that the
means of G5 group reached the normal levels that have been recorded by control group.

3.2.Histopathological changes:

Histological section, obtained from control male rat kidneys, revealed the presence of normal architecture of glomeruli
and renal convoluted tubules, whereas those obtained from Ochratoxin supplemented male rats revealed degenerative and
necrotic changes in the epithelial cells which lining convoluted tubules, with mild distraction and atrophy of glomeruli,
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dilation in renal tubules and presence of sever hemorrhage in renal tissue. Treatment with different doses of Ruta chalepensis
ethanol extract showed different gradual degrees of proliferative improvement (figure 2), where G3 group male rats revealed
presence of several glomeruli appeared normal in structure after proliferation and few others appeared atrophied with the
presence of tubular bisophylium (regeneration), moreover, there is normal proliferative events in the epithelial cells which
lining the tubules, and the glomeruli showed high cellularity, enlarge size, and sever hemorrhage in the renal tissue. G4 male
rats revealed the presence of proliferation, large and circled glomeruli, with the presence of tubular basophiles (regeneration)
in the renal convoluted tubules, and there  are mild hemorrhage in renal tissue. G5 male rats revealed the presence of
proliferation, large and circled glomeruli, with the presence of tubular basophiles (regeneration) in the renal convoluted
tubules, and there is no hemorrhage in renal tissue.

Histological sections obtained from livers of male rats of control group shows normal radial arrange around central vein
and hepatocyte showed with hexagonal shape with acidophilic cytoplasmic and central permanent nuclei in liver tissue,
whereas in ochratoxins supplemented male rats (G2) explained extensive necrosis in the hepatic tissue, loss of radially
arrangement of hepatic cords around the central vein, congestion and hyperaplasia of bile ducts. G3 group revealed some of
cell showed binucleated, degeneration of hepatocytes, normal central vein, present of radial arrangement of hepatocyte and
mild proliferation in liver tissue. In G4 and G5 groups, histological sections showed normal radial arrangement of hepatocyte,
clear regeneration of hepatocyte which showed vacuolated and binucleated, mild dilation of sinusoids in liver tissues.

4. DISCUSSION

Except G2 group, which has been supplemented with Ochratoxin, all other male rats showed normal activity and body
health throughout the experimental period. This finding indicated that treatment of male rats for 42 days with the three given
doses of Ruta chalepensis ethanol extract (200, 300 and 450 mg/kg, bw) in combination with single dose supplementation of
Ochratoxin (1 mg/kg, bw) has ameliorating effect on general body health of male rats. Ochratoxin supplemented group
showed dullness of male rats. This change could attributed to the toxic effect of Ochratoxin, since it is a type of mycotoxins
produced by some Aspergillus species, where its harmful toxic effects have been proved by many researchers29. Ochratoxin A
is the most prevalent and relevant fungal toxin of this group, while Ochratoxins B and C are of lesser importance. Ochratoxin
A is possibly a human carcinogen and is of special interest as it can be accumulated in the meat of animals, therefore
exposure to Ochratoxins through diet can cause acute toxicity in mammalian kidneys29. On the other hand it has been
postulated that Ruta chalepensis has impact to relieve the pain associated with the physical symptoms of complaints such as
gout, rheumatism, and sciatica. Along with alleviating the uncomfortable effects of gas and colic, rue was thought to expel
worms from the body. Throughout the years of its use, rue has been used to promote menstruation. It is also used as a
digestive tonic and to stimulate the appetite32. The ameliorating role of Ruta chalepensis ethanol extract, reported in the
present study, could attributed to its beneficial compounds found in its oil alkaloids (acridone-, quinolone-, furoquinolone-
and quaternary furoquinolines), as well as coumarins (furano-) and essential oils30. It has been found that a beneficial tea or
infusion can be sipped to calm the nerves, increase the appetite or to ease croupy symptoms. Also its oil made with rue can be
applied to areas suffering from sciatica or to ease chest congestion. Homeopathic preparations are available to treat arthritis
and joint pain33. The essential oils from aerial parts of Ruta chalepensis plants harvested at different stages of growth in
northern India contained 19 components, representing 85.4–93.3% of the oil, where the major components of oil are 2-
undecanone, 2-nonanone, 2-nonyl-acetate and 2-dodecanone, whereas those isolated from the roots are the furoquinolin,
kokusaginin, skimmianin and graveolin, acridone and chaloridon31, whereas from dried aerial parts, the major compounds
isolated include the furoquinolin alkaloids kokusaginin, skimmianin, graveolin, γ-fagarin and dictamnin, the acridone
alkaloid arborinin, and the (furano-)coumarins bergapten (or 5-methoxypsoralen) and chalepensin34,35.

In the present study, we tried to find out how Ruta chalepensis ethanol extract could improves the pharmacological
intervention in healthy adult male rats against Ochratoxins. The presenting clinical, biochemical and histological findings
revealed that Ruta chalepensis ethanol extract administration had benefit improvement of antioxidants activity in the toxic
animal model, by reducing the complications of normal metabolic outcomes.
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Figure 1: Serum urea (A), creatinine (B), AST (C) and ALT (D) concentrations in Ochatoxin toxic male rats treated with
Ruta chalepensis ethanolic extract.

Values presented as M±SD.

Different letters denote significant difference (p<0.05) among exoerimental groups.

G1 (negative control): 10 male rats were orally administered with drinking water daily for 42 days.

G2 (positive control): 10 male rats were orally administered with single dose of Ochratoxin (1 mg/kg, bw).

G3: 10 male rats were orally administered with single dose of Ochratoxin (1 mg/kg, bw) and treated, for 42 days, with 200
mg/kg bw, of Ruta chalepensis ethanol extract.

G4: 10 male rats were orally administered with single dose of Ochratoxin (1 mg/kg, bw) and treated, for 42 days, with 300
mg/kg bw, of Ruta chalepensis ethanol extract.

G5: 10 male rats were orally administered with single dose of Ochratoxin (1 mg/kg, bw) and treated, for 42 days, with 450
mg/kg bw, of Ruta chalepensis ethanol extract.
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Figure 2: Histological sections of kidneys obtained from male rats showed normal architecture of glomeruli (G) and renal
tubules (RT) in control group (G1), whereas males treated with Ochratoxin (G2 group) showed degenerative (red arrows) and
necrotic (black arrows) changes in the epithelial cells which lining the convoluted tubules (RT), with mild distraction and
atrophy of glomeruli (G) and dilation in renal tubules with the presence of sever hemorrhage in renal tissue. Ochratoxin toxic
male rats treated with 200 (G3), 300 (G4), and 450 (G5) mg of Ruta chalepensis ethanol extract/ kg of body weight revealed
gradual degrees of proliferative and regenerative event in both glomeruli and renal tubules. H&E 400x.
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Figure 3: Histological sections of livers obtained from male rats showed normal architecture of central vein (CV) and hepatic
cords (red curve) in control group (G1), whereas males treated with Ochratoxin (G2 group) showed degenerative (red arrows)
and necrotic (black arrows) changes in the hepatocytes with disarrangement of hepatic cords. Ochratoxin toxic male rats
treated with 200 (G3), 300 (G4), and 450 (G5) mg of Ruta chalepensis ethanol extract/ kg of body weight revealed gradual
proliferative and regenerative changes with reference to that G5 group revealed higher degree of regeneration. H&E 400x.
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