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Dried Fruit Extract of Sumac (Rhus coriaria L)
Protects Albino Rats from Adverse Effects of
Whole Body γ-Radiation
M. M. Darwish
Radiation Biology Dept., National Centre for Radiation
Research and Technology (NCRRT), P. O. Box: 29 Nasr City,
Cairo, Egypt.

T

HE ANTIOXIDANT effect of Sumac; Rhus coriaria L.
against whole body gamma-irradiation-induced oxidative
damage in lung and liver tissues was investigated in albino rats.
To achieve the ultimate goal of this study, 48 adult rats were
randomly divided into 4 groups of 12 animals each. Group I:
Control group. Group II: Irradiated with a single dose of 5Gy
γ-rays. Group III: Fed with sumac orally (300 mg/ kg body wt/
day) for 10 days. Group IV: Fed sumac (300 mg/ kg body wt)
for 3 days pre-irradiation and 7 days after-radiation (5 Gy). The
rats were sacrificed 1 and 7 days after a single exposure to γ-rays.
The animals exposed to gamma radiation recorded significant
increase in malondialdehyde (MDA) and total nitrate oxide (NO)
levels in both lung and liver tissues. Also the results revealed,
significant decrease in the activities of catalase (CAT),
superoxide dismutase (SOD), glutathione peroxidase (GSHPx)
and the level of reduced glutathione (GSH), in lung and liver
tissues. Moreover, a significant increase in plasma glucose
accompanied with a significant decrease in insulin level was
observed in irradiated rats. Administration of sumac for 10 days
to rats prior and post gamma irradiation improved the tested
parameters except glucose. In conclusion, data obtained from
this study indicated that sumac could increase the antioxidant
defence mechanism in rat and there by protects the animals
from radiation-induced organs toxicity but it may increase the
blood sugar, therefore in diabetic patient be considered.
Keywords: Sumac extract, gamma rays, lung, liver, rats.

Sumac; (Rhus coriaria L., family Anacardiaceae) is the common name for a
genus Rhus that contains over 250 individual species of flowering. The fruit
extracts of sumac have been reported to contain high levels of polyphenols such
as gallic acid, anthocyanins and hydrolysable tannins (Kosar et al., 2007).
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Sumac extracts possess strong antimicrobial and antioxidant activities
(Candan and Sokmen, 2004, Fazeli et al., 2007). And also the fruit is rich in
oleic and linoleic acids, vitamins as well as minerals (Kossah et al., 2009).
These substances have gained interest because they may reduce the risk of
chronic diseases reinforcing the defences against free radical species. Ozcan
(2003) published that sumac extract is promising as a source of natural
antioxidant. The methanolic extracts of Rhus retinorrhaea showed a remarkable
radical scavenging effect even at low concentrations (Mothana et al., 2009).
Ercan and Ekrem (2010) found that water extracts of sumac have effective
antioxidant and radical scavenging activities as compared to ethanol extracts.
Exposure to ionizing radiation leads to the generation of extra reactive
oxygen species and free radicals which attack sensitive enzymes, constitutive
proteins, DNA and membrane lipids (Blatter and Herrlich, 2004). Evidence for
oxidative injury is proved from measurements of biochemical markers of lipid
peroxidation and protein oxidation. Lipid peroxidation is believed to be an
important cause of destruction and damage to cell membranes and has been
shown to be a contributing factor to the development of oxygen radicalsmediated tissue damage.
The majority of plants and herbs contain polyphenols has scavenging
capacity for radiation-induced free radicals and elevation of cellular
antioxidants by plants and herbs in irradiated systems could be leading
mechanisms for radioprotection. The polyphenols present in the plants and
herbs may up regulate messenger-RNAs (mRNAs) of antioxidant enzymes such
as CAT, GSHPx, SOD and thus may counteract the oxidative stress-induced by
ionizing radiations (Ganesh, 2007).
The aim of the present study was to examine the radio protective effects of
sumac against oxidative damage and organ injury induced by ionizing radiation.
Material and Methods
Administration of sumac
Sumac purchased from local Egyptian herbal market. Hot water extract
was prepared as described previously (Ghaleb et al., 2006). 30 g of dried
powdered plant materials were extracted with hot water; the extract was filtered
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through Whatman No. 2 filter paper under suction. Extract was concentrated to
dryness in vacuum. Then, 100 mg of the dry residue was dissolved in 1 ml of
sterile distilled water.
Animals
Male Albino rats with an average wt of 100-120 g were obtained from the
Holding Company for Biological Products and Vaccines, Cairo, Egypt. The
animals were kept under good ventilation at a temperature of 22± 3oC, 60%
humidity, suitable illumination conditions (light/ dark cycle) and allowed
standard pellet diet and fresh water ad libitum.
Irradiation
Irradiation was performed through the use of a Canadian Gamma Cell-40
( Cs) at the NCRRT, Cairo, Egypt. The dose rate was 0.6 Gy/ min.
137

Animals were divided into 4 groups (n= 12) as follows: Group I: Control
(Normal saline). Group II: Irradiated animals were subjected to a single dose of
whole body γ-rays (5Gy). Group III: Animals were received sumac extract (300
mg/ kg body wt), orally. Group VI: Animals were received sumac extract orally
(300 mg/ kg body wt/ day), orally for 3 days pre γ-irradiation and 7 days after
radiation (5 Gy).
Blood collection and tissue sampling
Animals were sacrificed on the 1st and 7th day after the γ-rays dose. Blood
samples were collected by heart puncture. Liver and lung were quickly
removed, rinsed thoroughly from blood in isotonic saline, blotted dry and
weighted then homogenized in saline solution. The homogenate was centrifuged
at 3000 rpm for 15 min and the supernatant was used for biochemical analysis.
Biochemical study
Lipid peroxidation was determined as MDA as described by Ohkhawa et
al. (1979). NO concentration was measured by the method of Ignarro et al.
(1987). CAT, SOD and GSHPx activities were determined according to the
methods of Johansson and Borg (1988), Minami and Yoshikawa (1979) and
Paglia and Valentine (1967), respectively. The content of GSH was determined
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according to the method of Beutler et al. (1963). Blood glucose level was
measured by enzymatic colorimetric method as described by Trinder (1969).
Insulin hormone was determined by radioimmunoassay kit according to Starr et
al. (1978).
Statistical analysis
The obtained results were subjected to statistical analysis using the
standard analysis of variance as outlined by Snedecor and Cochran (1989).
Results
Oral administration of sumac (300mg/ kg body wt) for 10 days does not
alter significantly most of the measured tissue parameters Table 1-6.
TABLE 1. Concentration of MDA in liver and lung tissues of different rats groups.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
201± 3.1c
199± 3.3c 290± 5.3a,b,d
230± 6.5c
Liver
1
c
c
a,b,d
nmol/ g tissue 7
198± 2.9
195± 3.2
285± 6.4
223± 5.9c
c
c
a,b,d
201± 9.1
202± 7.3
293± 8.1
221± 10.3c
Lung
1
c
c
a,b,d
nmol/ g tissue 7
208±8.3
207± 6.4 298± 10.1
229±11.5c
Each value represents the mean of 5 observations± S.E.
a-significant difference compared to control.
b-significant difference compared to sumac.
c-significant difference compared to radiation.
d-significant difference compared to sumac+ radiation.

In irradiated rats, exposure to single dose whole body gamma irradiation
(5Gy) resulted in significant increases in MDA and NO level and significant
decrease in GSH content in liver and lung tissues when compared to the
corresponding values in control rats.
TABLE 2. Concentration of NO in liver and lung tissues of different rats groups.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
51.5± 0.9c 63.9± 1.1a,b,d
54.5± 0.71c
Liver
1 51.3± 1.3 c
c
c
a,b,d
nmol/ g tissue 7 52.1± 1.9
51.9± 0.9 61.3± 0.8
53.9± 1.1c
c
c
a,b,d
1.5± 0.6
1.53± 0.7 2.7± 0.39
1.63± 0.4c
Lung
1
c
c
a,b,d
nmol/ g tissue 7 1.55± 0.3
1.59± 0.75 2.9± 0.46
1.17± 0.7c
Legend as in Table 1.
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Administration of sumac before and after exposure to single dose whole
body gamma rays induce significant amelioration in levels of MDA , NO and
GSH contents at the 1st and 7th / days in liver and lung tissues (Table 1-3).
TABLE 3. Concentration of GSH in liver and lung tissues of different rats groups.
Investigated
tissues
Control
Liver
1 25.1± 2.1c,d
nmol/ g tissue 7 23.5± 1.9cd
Lung
1 19.3± 1.6c
nmol/ g tissue 7 19.6± 1.7c
Legend as in Table 1.

Groups
Sumac
Irradiated
25.4± 2.3c,d 17.5± 1.8a,b,d
24.1± 2.5cd 15.3± 1.5abd
20.6± 2.2c 10.1± 1.6abd
19.1± 1.3c 10.3± 1.9abd

Sumac+ irradiated
21.3± 1.7abc
20.19 ±1.8abc
17.1± 1.1c
16.7± 1.8c

In the present study, the activities of CAT, SOD and GSHPx were
significantly decreased in irradiated rats group on the 1st and 7th days in liver and
lung tissues when compared to control rats (Table 4-6). In addition, significant
increase in the activities of CAT, SOD and GSHPx were observed in tissues of
rats administrated sumac prior and post irradiation as compared to irradiated rats.
TABLE 4. Effect of sumac extract treatment on CAT activity in liver and lung of
irradiated rats after 1 and 7 days.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
15.3± 0.9ab
Liver
1 28.5± 0.91cd 29.4± 0.83cd 13.37± 1.5ab
cd
cd
ab
nmol/ g tissue 7 29.8± 1.01
29.9± 0.79
14.1± 1.2
19.1± 0.81ab
c
c
abd
19.0± 0.89 13.5± 0.29
16.3± 0.51c
Lung
1 19.1± 0.9
c
c
abd
nmol/ g tissue 7 18.3± 0.53
19.3± 0.7 14.7± 1.01
16.0± 0.6c
Legend as in Table 1.
TABLE 5. Effect of sumac extract treatment on SOD activity in liver and lung of
irradiated rats after 1 and 7 days.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
22.5± 1.5ab
Liver
1 27.9± 3.1cd 27.5± 2.4cd 18.8± 1.9ab
cd
cd
ab
nmol/ g tissue 7 28.5± 3.5
28.3± 2.8
19.5± 2.1
22.1± 2.3ab
c
c
abd
0.87± 0.3
0.43± 0.3
0.79± 0.7c
Lung
1 0.91± 0.2
c
c
abd
nmol/ g tissue 7 0.89± 0.6
0.85± 0.4
0.51± 0.5
0.81± 0.6c
Legend as in Table 1.

Table 7. shows the level of plasma glucose and insulin of different
experimental groups. The irradiated rats showed a significant increase in the
level of glucose with decrease in level of insulin. Oral administration of sumac
showed increase in level of plasma glucose and decrease in insulin.
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TABLE 6. Effect of sumac extract treatment on GSH-PX activity in liver and lung
of irradiated rats after 1 and 7 days.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
27.1± 2.3ab
Liver
1 30.1± 2.3cd 32.1± 3.1cd 18.9± 0.9ab
cd
cd
ab
nmol/ g tissue 7 32.3± 2.5
33.0± 4.2
17.5± 0.7
28.2± 3.1ab
cd
cd
abd
82.0± 1.9
30.9± 3.1
49.2± 2.1abc
Lung
1 82.1± 2.3
cd
cd
abd
nmol/ g tissue 7 82.9± 2.5
82.3± 2.1
32.1± 2.01
51.5± 1.9abc
Legend as in Table 1.
TABLE 7. Effect of sumac extract treatment on plasma glucose and insulin in
different groups.
Investigated
Groups
tissues
Control
Sumac
Irradiated Sumac+ irradiated
165.3± 2.9ab
Plasma glucose 1 126.5± 4.1cbd 160.9± 3.5ac 193.1± 3.9ab
cbd
a
a
mg/ dl
167.3± 4.5 190.3± 4.3
170.3± 4.5a
7 129.1± 5.1
c
ac
abd
3.8± 0.9
2.9± 1.7
1.3± 1.6
2.5± 1.5ac
Insulin
1
c
ac
abd
mg/ dl
3.9± 1.1
2.5± 1.3
1.1± 1.2
2.1± 1.3ac
7
Legend as in Table 1.

Discussion
Radiation exposure has been reported to be associated with increased
disruption of membrane lipids leading to subsequent formation of peroxide
radicals (Rajapakse et al., 2007).
The present study demonstrates that whole-body irradiation in rats causes
tissue damage in the liver and lung as assessed by decrease antioxidant enzyme
activities, and increased lipid peroxidation and NO levels. Insufficient levels of
antioxidants to scavenge peroxy-radicals during radiation could have
contributed to the elevated level of MDA in irradiated rats (Manda et al., 2007).
Some studies have reported that NO is an important mediator of radiationinduced acute tissue damage (Tsuji et al., 2000). NO has been shown to have a
cytotoxic function and the toxicity of NO is due to both NO itself and NO
derived reactive oxidants (Beckman and Koppenol, 1996). Activated
macrophages produce both NO and ONOO-. Under conditions where the
superoxide anion (O2-) is generated, NO is rapidly consumed to produce the
highly reactive ONOO-, a potent oxidizing agent known to initiate lipid
peroxidation of biological membranes, hydroxylation and nitration of aromatic
amino acid residues and sulfhydryl oxidation of proteins (Haddad et al., 1999).
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To control the flux of ROS, aerobic cells have developed their own
defence system, the antioxidant system, which includes enzymatic and nonenzymatic components. The antioxidant system consists of low molecular-wt
antioxidant molecules, such as GSH and various antioxidant enzymes. SOD, the
first line of defence against oxygen-derived free radicals, catalysis the
dismutation of superoxide anion into H2O2. H2O2 can be transformed into H2O
and O2 by CAT.
GSH is the most abundant nonprotein sulfhydryl containing compound and
constitutes the largest component of the endogenous thiol buffer (Holmgren et al.,
2005). Assessment of GSH in biological samples is essential for evaluation the
redox homeostasis and detoxification status of cells in relation to its protective
role against oxidative and free radical mediated cell injury (Rossi et al.,2005).
The present study recorded a significant depletion of GSH content in hepatic
and lung tissues in irradiated animals as compared to control group due to
oxidative stress. The depletion of GSH content in irradiated rats might be due to
enhanced utilization during detoxification process or resulted from diffusion
through impaired cellular membranes and or inhibition of GSH synthetase
(Mohamed 2011). The resultant reduction in GSH level may thus increase
susceptibility of the tissue to oxidative damage including lipid peroxidation.
A significant decrease in GSHPx activity could be attributed to the
uncontrolled production of reactive oxygen species (ROS) and accumulation of
H2O2 whereby oxidative damage to enzymes can cause a modification of their
activity (Kregel and Zhang, 2007). GSH may react with H2O2 and lipid
peroxides by action of GSHPx to reduce their toxicity (Davis et al., 2001).
The significant decrease in the activity of SOD and CAT might be, also,
attributed to the excess of ROS, which interacts with the enzyme molecules
causing their denaturation and partial inactivation (Kregel and Zhang. 2007).
The present study found that whole-body irradiation in rats causes
increases in blood sugar and decrease in insulin as Table 7. The best way to
understand the dysfunction of insulin and blood sugar is the theory of oxidative
stress. ROS play a role in the aetiology of several major diseases, including
cancer, atherosclerosis and diabetes.
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The hyperglycemia induced by gamma radiation could be attributed to the
diminished utilization of glucose by irradiated tissues. Irradiation could induce
the transport of certain amino acids and thus increased glucose formation
through the processes of deamination and transamination (Alhersova et al.,
1981) as well as acceleration of gluconeogenesis which resulted as an indirect
effect of radiation exposure (Sedlakova et al., 1998). The increase in glucose
level may also be related to endocrine abnormalities induced by irradiation
which promote the secretion of biologically active peptide as
adrenocorticotropic hormone (ACTH) which has well documented relation to
carbohydrate metabolism by promoting gluconeognesis in the liver (Harper et
al., 1977). Elevated glucose levels in the blood causes the sugar to chemically
react with proteins of the blood vessel walls and form glycosylated proteins that
subsequently causes the capillaries to swell and get easily broken (Jean-Luc and
Schmidt, 2004). The radio protective activity of plant and herbs may be
mediated through several mechanisms (Ganesh, 2007).
Sumac is used as a herbal remedy in traditional medicine due to its
antifibrogenic, antifungal, antiinflammatory, antimalarial, antimicrobial,
antimutagenic, antioxidant, antithrombin, antitumorigenic, antiviral, cytotoxic,
hypoglycaemic and leukopenic (Gulmez et al., 2006 and Rayne and Mazza, 2007).
Our data demonstrate that sumac extract (300 mg/ kg per animal) could act
on the oxidative stress by decreasing MDA levels and nitric oxide in liver and
lung tissues after gamma-irradiation. In fact, the addition of sumac extract
reduced the production of NO and ROS induced by gamma rays. The action
exhibited by sumac extract under our experimental conditions could be partially
due to the scavenger action of its polyphenolic active constituents, phenolic
acids and gallic acid (Franziska et al., 2007). Gallic acid, a naturally occurring
plant phenol is abundant in plants. Gallic acid is 50 times more protective than
the vitamins C and E. Phenolic compounds have been considered to play an
important antioxidant role as dietary antioxidants for the prevention of oxidative
damage in living systems (Hertog et al., 1993). The polyphenols present in the
plants and herbs may up regulate the antioxidant enzymes such as CAT,
GSHPx, SOD and thus may counteract the oxidative stress-induced by ionizing
radiations (Ganesh, 2007). Sumac prevented depletion of GSH, GSHPx, SOD and
CAT activity induced by radiation exposure (Table 3-6). The apparent protective
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effect might be due to the ability of sumac to neutralize the increase in free radicals
caused by radiation (AL-Jassabi and Mohd, 2010). GSH constitutes the first line of
defence against free radicals in the liver and is also responsible for the maintenance
of protein thiols and acts as a substrate for GSH-Px (Prakash et al., 2001).
According to present study, sumac extracts causes significance increase in
levels of blood sugar and decrease in insulin level in irradiated rats group as
Table 7. This result agrees with Khayatnouri et al. (2011), who noticed that
rising blood sugar more than normal range happens because of dysfunction of
Insulin which regulates blood sugar. Some fruits and vegetables can stimulate
insulin secretion. In this concern was found that sumac extracts of the plant
have been shown to have antioxidant (Arora and Kaur, 1999), free radical
scavenging (Candan, 2003) and hypoglycemic (Garrett et al., 1998) biological
activities. The best way to understand the dysfunction of insulin and blood
sugar is the theory of oxidative stress. ROS play a role in the aetiology of
several major diseases, including diabetes, cancer and atherosclerosis.
Conclusion
GSH, GSHPx, CAT and SOD protect cells against ROS. We found
decreased activity of the key antioxidants, GSHPx, CAT and SOD in the liver
and lung of rats treated with radiation. This indicates that the increase in MDA
in the liver and lung of rats treated with radiation may be related to the decrease
in the activity of SOD, CAT, GSH and GSHPx which scavenge hydroperoxides
and lipid peroxides. Our data indicate that sumac could maintain the
endogenous antioxidant defence mechanism in rats and protect the animals from
radiation-induced liver and lung toxicity. Moreover, sumac may protect against
ionizing radiation-induced lung damage because of its antioxidant effect.
References
Al-Jassabi, S. and MohdSofian, A. (2010) The role of sumac in attenuation of
Microcystin-Lr-induced renal oxidative damage in Balb/C mice. Am.
Eurasian J. Toxicologic. Sci., 2,123.
Alhersova, E., Ahlers, I., Paulikova, E. and Praslicka, M. (1981) Tissue glycogen
and blood glucose in irradiated rats: Effect of a single lethal dose Xirradiation. Folia Biol., 26, 415.

Egypt. J. Rad. Sci. Applic., Vol. 24, No. 2 (2011)

280

M. M. DARWISH

Arora, D. S. and Kaur, J. (1999) Antimicrobial activity of spices. Inter. J. Antimicrob.
Agents, 12, 257.
Beckman, J. S., Koppenol, W. H. (1996) Nitric oxide, superoxide and peroxynitrite,
the good, the bad and the ugly. Am. J. Physiol., 271, C1424.
Beutler, E., Duron, O. and Kelly, B. M. (1963) Improved method for determination of
blood glutathione. Lab. Clin. Med., 61, 882.
Blatter, C. and. Herrlich, P. (2004) Handbook of cell signaling. Ed. Bradshaw R and
Dennis E. Academic Press, New York, pp. 257-262.
Candan, F. (2003) Effect of Rhus coriaria L. (Anacardiaceae) onsuperoxide radical
scavenging and xanthine oxidase activity. J. Enzyme Inhibit. Med. Chem., 18,
59.
Candan, F. and Sokmen, A. (2004) Effects of Rhus coriaria L. (Anacardiaceae) on
lipid peroxidation and free radical scavenging activity. Phytother. Res., 18,
84.
Davis, W. J. R., Ronai, Z. and Tew, K. D. (2001) Cellular thiols and reactive oxygen
species in drug induced apoptosis. J. Pharmacol. Exp. Ther., 296, 1.
Ercan, B. and Ekrem, K. (2010) Evaluation of reducing power and radical scavenging
activities of water and ethanol extracts from sumac (Rhus coriaria L.). Food
Rese. Intern., 44, 2217.
Fazeli, M. R. G., Attari, M. M. A., Ashtiani, H., Jamalifar, H. and Samadi, N.
(2007) Antimicrobial activities of Iranian sumac and avishan-e shirazi
(Zataria multifora) against some food-borne bacteria. Food Control, 18, 646.
Franziska, F., Asima, C., Tatjana, S., Michael, K. and Siegfried, K. (2007)
Antioxidant and free radical scavenging activities of sumac (Rhus coriaria)
and identification of gallic acid as its active principle. BMC Pharmacol., 7,
A71.
Ganesh, C. J. (2007) Radioprotective Potential of Plants and Herbs against the Effects
of Ionizing Radiation. J. Clin. Biochem Nutr., 40, 74.
Garrett, N. R., Kapur, K. K., Hamada, M. O., Roumanas, E., Freymiller, E. D.,
Han, T., Diener, R. M., Levin, S. and Chen, T. (1998) A randomized
clinical trial comparing the efficacy of mandibular implant-supported
overdentures and conventional dentures in diabetic patients. Part II.
Comparisons of masticatory performance. J. Prosthet. Dent., 79, 632.
Ghaleb, A., Bassam, A., Kamel, A., Farah, A. (2006) Antibacterial Effects of
Nutraceutical Plants Growing in Palestine on Pseudomonas aeruginosa. Turk.
J. Biol., 30, 239.
Gulmez, M., Oral, N. and Vatansver, L. (2006) The effect of water extract of
sumac (Rhus coriaria L.) and lactic acid on decontamination and shelf life of
raw broiler wings. Int. Poult. Sci., 85, 1466.

Egypt. J. Rad. Sci. Applic., Vol. 24, No. 2 (2011)

DRIED FRUIT EXTRACT OF SUMAC (RHUS CORIARIA L) PROTECTS…

281

Haddad, I. Y., Panoskaltsis-Mortari, A., Ingbar, D. H. (1999) High levels of
peroxynitrite are generated in the lungs of irradiated mice given
cyclophosphamide and allogeneic T cells. A potential mechanism of injury
after marrow transplantation. Am. J. Respir. Cell Mol. Biol., 20, 1125.
Harper, H. A., Rodwell, V. W. and Mayes, P. A. (1977) Lang medical publication
Marzen Company. In: Review of physiological chemistry Limited, Los Altos,
California 18th ed. p. 328.
Hertog, M. G., Feskens, E. J., Hollman, P. C., Katan, M. B. and Kromhout, D.
(1993) Dietary antioxidant flavonoids and risk of coronary heart disease: the
Zutphen Elderly Study. Lancet, 342, 1007.
Holmgren, A., Johansson, C., Berndt, C., Lonn, M. E. Hudemann, C. and Lillig, C.
H. (2005) Thiol redox control via thioredoxin and glutaredoxin Systems.
Biochem. Soc. Trans., 33, 1375.
Ignarra, L., Buga, G., Wood, K. Byms, R. E. and Chaudhuri, G. (1987)
Endothelium-derived relaxing factor produced and released from artery and
veins is nitric oxide. Proc. Nat. Acad. Sci., 84, 9265.
Jean-Luc, W. and Schmidt, M. (2004) Potein glycation: A firm link to endothelia cell
dysfunction. Circ. Res., 95, 233
Johansson, L. H. and Borg, L. A. (1988) A spectrophotometric method for
determination of catalase activity in small tissue samples. Anal. Biochem.,
174, 331.
Khayatnouri, M., Babazadeh, D. and Safarmashaei, S. (2011) Orally Administration
Effect of Sumac on Blood Sugar in Rat. Adv. Environ. Biol., 5, 2077.
Kosar, M., Bozan, B., Temelli, F. and Baser, K. H. C. (2007) Antioxidant activity
and phenolic composition of sumac (Rhus coriaria L.) extracts. Food Chem.,
103, 952.
Kossah, R., Nsabimana, C., Zhao, J. X., Chen, H. Q., Tian, F. W., Zhang, H. and
Chen, W. (2009) Comparative study on the chemical composition of Syrian
sumac (Rhus coriaria L.) and Chinese sumac (Rhus typhina L.) fruits. Pak. J.
Nutr., 8, 1570.
Kregel, K. C. and. Zhang, H. J. (2007) An integrated view of oxidative stress in
aging: basic mechanisms, functional effects, and pathological considerations.
Am. J. Physiol. Regul. Integr. Comp. Physiol., 292, 18.
Manda, K., Ueno, M., Moritake, T. and Anzai, K. (2007) Alpha- lipoic acid
attenuates Xirradiation- induced oxidative stress in mice. Cell Biol. Toxicol.,
23,129.
Minami, M. and Yoshikawa, H. (1979) A simplified assay method of superoxide
dismutase activity for clinical use. Clin. Chim. Acta, 92, 337.

Egypt. J. Rad. Sci. Applic., Vol. 24, No. 2 (2011)

282

M. M. DARWISH

Mohamed, N. E. (2011) Effect of Chitosan on Oxidative Stress and Metabolic
Disorders Induced In Rats Exposed to Radiation. J. Am. Sci., 7, 6.
Mothana, R. A., Lindequist, U., Gruenert, R. and Bednarski, P. J. (2009)Studies of
the in vitro anticancer, +antimicrobial and antioxidant potentials of selected
Yemeni medicinal plants from the island Soqotra. BMC Complem. Altern.
Med,. 9, 7.
Ohkawa, H., Ohishi, N., Yagi, K. ( 1979) Assay for lipid peroxides in animal tissues
by thiobarbituric acid reaction. Anal. Biochem., 95, 351.
Ozcan, M. (2003) Antioxidant activities of rosemary, sage, and sumac extracts and their
combinations on stability of natural peanut oil. J. Med. Food, 6, 267.
Paglia, D. E. and Valentine, W. N. (1967) Studies on the quantitative and qualitative
characterization of erythrocyte glutathione peroxidase. J. Lab. Clin. Med., 70,
158.
Prakash, J., Gupta, S. K., Kochupillai, V., Singh, N., Gupta, Y. K. and Joshi, S.
(2001) Chemopreventive activity of Withania somnifera in experimentally
induced fibrosarcoma tumours in Swiss albion mice. Phytother. Res., 15, 240.
Rajapakse, N., Kim, M. M., Mendis, E. and Kim, S. K. (2007) Inhibition of free
radical mediated oxidation of cellular biomolecules by carboxylated
chitoologosaccharides. Bioorg. Med. Chem., 15, 997.
Rossi, R., Dalle-Donne, I., Milzani, A. and Giustarini, D. (2006) Oxidized'forms of
glutathione in peripheral blood as biomarkers of oxidative stress. Clin.
Chem., 52, 1406.
Rayne, S., Mazza, G. ( 2007) Biological activities of extracts from sumac (Rhus spp.):
a review. Int. Plant Foods Hum. Nutr., 62, 165.
Sedlakova, A., Timoko, Y., Paulikova, E. and Dyatelink, K. I. (1998) Lipid synthesis
inirradiated rats. Radiobiologiya, 28, 80.
Snedecor, G. W. and Cochern W. G. (1989) Statisical Methods 8th ed, Louis State,
University Press, USA, pp. 113-117.
Starr, J. I., Mako, M. E., Juhn, D. and Rubenstein, A. H. (1978) Measurement of
serum proinsulin-like material: cross-reactivity of porcine and himan
proinsulin in the insulin radioimmunossay. J. Lab. Clin. Med., 91, 691.
Trinder, P. (1969) Determination of blood glucose using an oxidase-peroxidase system
with a non-carcinogenic chromogen. J. Clin. Pathol., 22, 158.
Tsuji, C., Shioya, S. and Hirota, Y. (2000) Increased production of nitrotyrosine in
lung tissue of rats with radiation induced acute lung injury. Am. J. Physiol.
Lung Cell Mol. Physiol., 278, 719.
(Received 07/08/2012;
accepted 01/10/2012)

Egypt. J. Rad. Sci. Applic., Vol. 24, No. 2 (2011)

283

…DRIED FRUIT EXTRACT OF SUMAC (RHUS CORIARIA L) PROTECTS

أزها ا سماااا م سما تتا لجااان سم اااءسم سمألثاا ل اااة س ا ا سم ل ا
مالشع ع
ا ل اجاد داويش
قسٌ بُىىىجُا اإلشؼاع  ،اىَرمز اىقىٍٍ ىبحىد وحنْىىىجُا اإلشعؼاع  ،ص .بٍ 92 .دَْعت ّرعر
 ،حاقاهرة ٍ ،رر.

اىهععدم ٍععِ هععحا اىبحععذ حىرععُس حععكرُر اىسععَا مَ ععا ى مسععدة ععٍ
حْظٌُ اى رر اىخكمسدٌ ٍ أّسجت اىنبد واىرئعت ىيجعرناُ اىَؼررعت ىجرػعت
واحدة ( 5جراٌ) ألشؼت جاٍا.
وقععد قسععَج ٍ 84ععِ اىجععرناُ باىخسععاوي ىععٍ ٍ 8جععاٍُغا اىَجَىػععت
األوىٍ وهٍ اى ابطت واىَجَىػت اىزاُّت اىَؼاىجت باىسعَا  ،عخٌ ػطاههعا
ٍ 033يُجععراً ىنععو مُيععى جععراً ٍععِ ووُ اىجسععٌ َىٍُ عا ي وىَععدة ػ ععرة أَععاً
ٍخخابؼععت .واىَجَىػععت اىزاىزععت ػررععج ىجرػععت ٍقععدارها  5جععراٌ ٍععِ أشععؼت
جاٍا وأخُرا اىَجَىػت اىرابؼت اىخٍ حٌ ػطاههعا ٍ 033يُجعراً ىنعو مُيعى
جراً ٍِ ووُ اىجسٌ َىٍُا ي وىَعدة ػ عرة أَعاً ٍخخابؼعت وػررعج ىجرػعت 5
جععراٌ ٍععِ أشععؼت جاٍععا بؼععد جرػععت َىٍُععت ٍععِ اىسععَا ىَععدة  0اَععاً .حععٌ نبععس
اىجرناُ ً اىُىً األوه واىسابغ ػيعً اىخعىاىً ٍعِ حؼررعها ىعشعؼاع .وقعد
جَؼج ػُْاث و أظهرث اىْخائج وَا ة ٍؼْىَت ٍ ٍحخىي (اىَيىّداي اىدهاَد
و اىُْخعرك أومسععُد) ععٍ أّسععجت اىنبععد واىرئععت ّخُجععت ىخؼررععها ألشععؼت جاٍععا.
واّخفاض ٍؼْىٌ ٍ ٍحخىي (اىناحيُز و اىزُىباربخُىرك اسُد  ،اىجيىحارُىُ
بُرومسععُدَز و اىجيىحععارُىُ) ععٍ أّسععجت اىنبععد واىرئععت .مَععا اظهععرث اىْخععائج
وَا ة ٍ اىجيىمىو َراحبها ّقص ً ٍسخىي األّسىىُِ.
وقعد أظهعرث اىدراسععت اُ ارعا ت اىسعَا ىَععدة 03أ َعاً ٍعغ اىخؼععرض
ألشؼت جاٍا ا ي اىً ححسِ ٍيحىظ ٍاػدا ٍسخىي اىجيىمىو .
ٍععِ هععحٓ اىدراسععت ََنععِ اىخىخععُت باسععخخداً اىسععَا مَ ععا ى مسععدة
ىحَاَت األػ اء اىهاٍت ٍ اىجسٌ ووظائفها ٍِ حعكرُر أشعؼت جاٍعا معحىل قعاً
اىسَا بزَا ة ٍسخىٌ اىجيىمىو ٍ اىعدً ىعحىل َْرعس ٍررعً اىسعنر بكخعح
نىل ً األػخبار.
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