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 INTRODUCTION                                  

Ionizing radiations (IR) are widely used in treating 
cancers of various tissues where it is used to 
kill or arrest the growth of tumor cells (Meister, 
2005). The gastrointestinal (GI) tract is among the 
most radiosensitive organ systems in the body. 
In addition to the intestinal epithelium crypt, 
radiation exposure damages supporting structures 
such as endocrine glands of the GI tract (Hauer-
Jensen et al., 2007).

 It is well established that cigarette smoking 
can increase the risk of chronic obstructive 
pulmonary diseases, cardiovascular diseases and 
several forms of cancer, in particular, cancers of 
lung, oropharynx, larynx and esophagus (Tsiara 
et al., 2003). Also, cigarette smoking increases 
both the incidence and relapse rate of peptic ulcer 
diseases and delays ulcer healing (Ma et al., 1999).

Catechin is a polyphenolic flavonoid present in 

green tea, black tea and other plant foods (Cook and 
Samman, 1996). Catechins are strong antioxidants 
and free radical quenchers (Babu and Liu, 2008).

Rutin, is a natural flavone derivative, which is 
known for its anti-inflammatory and vasoactive 
properties (Lindahl and Tagesson, 1997). It has 
been reported that rutin prevents gastric mucosal 
ulceration in animal models (Pérez-Guerrero et 
al., 1994) and has also been found to be a strong 
scavenger of hydroxyl and superoxide radicals 
(Metodiewa et al., 1997). 

The present study was designed to investigate 
the possible protective effects of catechin and 
rutin and their possible mechanisms of action 
in guarding against the oxidative stress and 
inflammation induced by IR and/or CSE in rats.
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MATERIALS AND METHODS        

Animals
Male albino Wistar rats, each weighing 120-

180g, were purchased from the animal breeding 
unit of National Research Centre, Giza, Egypt. 
The rats were allowed free access to water ad 
libitum and were fed a standard pellet diet. They 
were housed for at least one week before starting 
the experiment. 

Chemicals
Cleopatra® Super Star cigarettes (Eastern 

Company, Giza, Egypt) were used in this study. (+) 
Catechin (Fluka, St.Gallen, Switzerland) and Rutin 
(Sigma, St.Louis, Mo, USA). The kits used were: 
Alanine transaminase, aspartate transaminase, 
alkaline phosphatase, and nitric oxide colorimetric 
kits (Biodiagnostic, Giza, Egypt). Lactate 
dehydrogenase kinetic kit (Biomed, Cairo, Egypt). 
TNF-α (tumor necrosis factor- α) ELISA kit 
(R&D Systems, MN, USA). All other biochemical 
reagents were of pure analytical grade.

Irradiation of Animals
Whole body γ-irradiation of rats was carried out 

at the National Centre for Radiation Research and 
Technology (NCRRT), Atomic Energy Authority, 
Egypt, using the Gamma Cell-40 biological 
irradiator with a Caesium 137 source manufactured 
by the Atomic Energy of Canada Limited (AECL). 
Animals were exposed to acute dose level of 2 Gy 
delivered at a rate of 0.72 Gy/min.

Preparation of Cigarette Smoke Extracts
CSEs were prepared according to the method 

of Ma, et al., (2000). The substances in this 
cigarette smoke were extracted using a smoke 
perfusion system using chloroform and 95% 
ethanol respectively. The substances in the 
smoke were thus absorbed in the solvents. The 
substances dissolved in ethanol were regarded 
as ethanol fraction. This fraction was pre-
concentrated by a rotary evaporator (Rotavapor 
Buchi-RE111, Flawil, Switzerland) to evaporate 
the excess ethanol. Then, chloroform was added 
to the ethanol fraction to extract those substances 
soluble in chloroform. The remaining insoluble 
part was regarded as ethanol extract (ECE). All 
the chloroform soluble fractions were combined 
and concentrated again following the same 
procedures, and this was known as chloroform 
extract (CCE).Both ECE and CCE were finally 
prepared in 0.1% dimethyl sulfoxide (DMSO) 

solution before oral administration (Shin et al., 
2002).

Experimental Design
Animals were randomly classified into six 

experimental groups, eight rats each. The first 
group received saline and served as normal group. 
The second group was exposed to a single dose 
of whole body γ- rays at dose level of 2.0 Gy. 
Third group received CSE at a dose of 5mg/kg p.o 
for 3 successive days. The fourth group received 
CSE at a dose of 5mg/kg p.o for 3 successive 
days then exposed to radiation. The fifth group 
received catechin at a dose of 50 mg/kg p.o.(Rao 
and Vijayakumar, 2007) and CSE at a dose of 5 
mg/kg p.o for 3 successive  irradiations. The last 
group received rutin at a dose of 40mg/kg p.o for 
10 successive days (Florek et al., 2005), and CSE 
at a dose of 5 mg/kg p.o for 3 successive days 
starting from day 8 of rutin injection. After the 
last dose of rutin and CSE, animals were exposed 
to radiation.

Blood Samples
Rats were sacrificed after 24 hr of radiation 

exposure and blood samples were collected 
in a dry clean test tube. 0.1 ml was added to a 
dry clean test tube containing heparin for the 
estimation of glutathione. The rest of blood was 
incubated at 37°C for 20 min then centrifuged at 
3000 rpm for 15 min. to separate serum to be used 
for determination of malondialdehyde (MDA), 
nitric oxide (NO), and tumor necrosis factor-α 
(TNF- α) levels and the activity of alanine 
transaminase (ALT), and aspartate transaminase 
(AST), alkaline phosphatase (ALP), and lactate 
dehydrogenase (LDH).

Tissue Samples
The stomach was excised, opened along the 

greater curvature, and rinsed thoroughly with 
normal saline. After the stomach was blotted 
dry the glandular mucosa was scraped with a 
glass slide on an ice-cold dish. The mucosal 
samples were stored at -20ºC until evaluation of 
myeloperoxidase (MPO) activity.

Biochemical Analysis
Estimation of ALT, AST, ALP, NO, LDH, and 

TNF-α in Serum
The biochemical estimation of ALT, AST, and 

ALP activities and NO level was assayed using 
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colorimetric kits according to the manufacturers' 
instructions. ALT and AST were assayed using 
the method of Reitman and Frankel (1957). ALP 
and NO were assayed according to the methods 
of Belfield and Goldberg (1971) and Montgomery 
and Dymock (1961), respectively. LDH activity 
was determined kinetically using a commercial 
kit according to the method of Gay et al., (1968). 
TNF-α level was determined using ELISA kit 
according to the method of Flick and Gifford, 
(1984).

Estimation of MDA and GSH Levels
MDA was measured as an end product of lipid 

peroxidation according to the method of Uchiyama 
and Mihara (1978). GSH level was chemically 
determined using 5,5`-dithionitrobenzoic acid 
according to the method of  Beutler et al., (1963).

Estimation of MPO Activity
Myeloperoxidase activity in gastric mucosa 

was chemically determined according to the 
method of Shin et al. (2002).

Statistical Analysis:
Values are given as means ± SEM. 

Comparisons between different groups were 
carried out by one way analysis of variance 
(ANOVA) followed by Tukey-Kramer's multiple 
comparison test. The differences were considered 
statistically significant at p ≤ 0.05.

 
RESULTS                                               

Effects of catechin or rutin treatment on serum 
ALT, AST, &ALP activities in whole body γ- 
irradiated and CSE treated rats

As illustrated in Fig. 1, whole body γ-irradiation 
or CSE administration induced a significant rise in 
serum ALT, AST and ALP activities compared to 
normal values. On the other hand, administration 
of CSE followed by whole body γ-irradiation 
resulted in a more increment in these enzymes 
activities.  Irradiated animals exposed to CSE and 
pretreatment with catechin and rutin attenuated 
the rise in ALT, AST and ALP activities.

Effects of catechin or rutin treatment on serum 
levels of MDA, NO and blood GSH in whole body 
γ- irradiated and CSE treated rats

Data shown in Table 1 indicate that whole 
body γ-irradiation or CSE administration resulted 
in a significant decrease of GSH blood level and 
a significant increase in serum MDA and NO 

Norm
al

2.0
 G

y
CSE

CSE+2
.0 

Gy

Cate
ch

in+
CSE+2.0

 G
y

Ruti
n+

CSE+2
.0 

Gy

0

100

200

300

400

500

600

1

*

* #

* # @

* # 
@ 
$  

* # $

A
LP

 a
ct

iv
ity

 (U
/L

)
(%

 o
f n

or
m

al
)

a

Nor
mal

2.0
 G

y
CSE

CSE + 
 2.

0 G
y

Cate
ch

in+
CSE+2.0

 G
y

Ruti
n+

CSE+2
.0G

y
0

50

100

150

200

250

300

350

400

1

 A
LT

 a
ct

iv
ity

 (I
U

/m
l)

(%
of

 n
or

m
al

)
*

* 
#

* 
# 
@

* 
#$

* @ $

b

Norm
al

2.0
 G

y
CSE

CSE+2
.0 

Gy

Cate
ch

in+
CSE+2.0

 G
y

Ruti
n+

CSE+2
.0 

Gy
0

20

40

60

80

100

120

140

160

180

200

1

 A
ST

 a
ct

iv
ity

 (I
U

/m
l) 

(%
of

 n
or

m
al

)

*

* # @

* $  *  
# 
@ 
$

*

c

Fig. 1. Effect of catechin (50 mg/kg) or rutin (40 mg/kg) 
on serum activity of (a) alkaline phosphatase, (b) 
alanine transaminase (ALT) and (c) aspartate 
transaminase in CSE treated and gamma irradiated 
rats.

.All values are expressed as % mean

.significantly different from normal at p<0.05 :*

.significantly different from 2 Gy at p<0.05 :#

.significantly different from CSE at p<0.05 :@
significantly different from CSE+ 2 Gy at p<0.05 :$



14 MONA A. EL-GHAZALY .et al.

Egypt.J.ٌRad. Sci. Applic. 39, No.1 (2017)

levels compared to normal values. On the other 
hand, administration of CSE followed by whole 
body γ-irradiation resulted in a more decrease in 
GSH level and more increase in MDA and NO 
levels. Catechin or rutin treatment before whole 
body γ-radiation and CSE administration resulted 
in a slight increase in GSH level and a significant 
decrease in MDA and NO levels.

Effects of catechin or rutin treatment on the 
activities of serum LDH, mucosal MPO and 
serum TNF-α level in whole body γ- irradiated 
and CSE treated rats

As shown in Fig. 2, irradiation of rats or 
administration of CSE induced a significant rise 
in LDH activity. Furthermore, the MPO activity 
increased  from 1.37 ± 0.07  U/g  tissue to reach 3.46 
± 0.07 U/g  tissue  after irradiation and 4.69 ± 0.22 
U/g tissue after CSE administration. Moreover, 
irradiation led to an increase in TNF-α level from 
72.1 ± 1.94 pg/ml to 107.7 ± 2.38 pg/ml whereas 
administration  of  CSE raised  its  level to 112.8 
± 2.2 pg/ml. On the other hand, administration of 
CSE followed by whole body γ-irradiation caused 
more rise in the enzymes activities and TNF-α 
level. Treatment with catechin or rutin before 
γ-radiation and CSE administration resulted in a 
significant decrease in LDH and MPO activities 
and TNF-α level.

DISCUSSION                                 
Exposure of rats to acute dose 2 Gy of 

γ- radiation induced a significant increase in 
the activities of serum ALT, AST and ALP. 
Furthermore, serum LDH was also significantly 
increased by exposure to 2 Gy γ-radiation. The 
increase of ALT and AST is in agreement with the 
findings of El-Ghazaly and Ramadan (1996) who 
reported that rats irradiated at 3 or 6 Gy γ -rays, 
showed a similar increase in the activities of both 
enzymes.

The observed increase in alkaline phosphatase 
activities of γ-irradiated rats was similar to that 
of Sharma and Goyal (2005) after irradiation with 
various doses. Radiation-induced cell death may 
be a possible reason for the  increased activity 
of ALP (Soyal el al., 2007).In addition, Pradeep 
el al. (2008) reported that exposure of rats to 
γ-radiation at a doses  of 1, 3 and 5 Gy leads to a 
marked elevation in the activities of serum AST 
ALT, ALP, and LDH. This might be due to the 
release of these enzymes from the cytoplasm into 
the blood circulation rapidly after rupture of the 
plasma membrane and cellular damage (Bansal 
et al., 2000).

Increased levels of MDA (an index of lipid 
peroxidation), and NO associated with reduced 
level of GSH were observed in γ-irradiated rats. 
These results are in accordance with those of 
Şener et al. (2006) who found that tissue MDA 
was increased in the lung, liver, kidney and ileum 

TABLE 1 . Effects of catechin (50mg/kg) or rutin 
(40 mg/kg) on malondialdehyde 
(MDA), nitric oxide (NO) serum levels 
and glutathione (GSH) blood level in 
whole body gamma irradiated rats (2 
Gy) pretreated with CSE (5mg/kg).

              Parameters

Groups
MDA

(nmol/ml)

GSH

(mg/ml)

NO

(μmol/L)

Normal  (saline)
3.52 ± 
0.59

12.84  ± 
0.71

2.68 ± 
0.06

γ-radiation 2.0 
Gy

*

8.55 ± 
0.19

*

4.65 ± 
0.28

* 

5.99 ± 
0.31

CSE (5mg/kg)

* #

5.57 ± 
0.13

*

5.41 ± 
0.39

* #

9.33 ± 
0.40

C S E + γ -
radiation(2Gy)

* # @

12.76 ± 
0.31

*

3.47 ± 
0.27

* # @

16.17± 
0.68

Catechin(50mg/
k g ) + C S E + 
γ-radiation (2Gy)

* # @ $

7.55 ± 
0.38

* $

7.04 ± 
0.16

       * # 
@ $

12.04 
±0.44

R u t i n ( 4 0 m g /
kg)+

C S E + γ -
radiation(2Gy)

* # @ $

6.56 ± 0.18

*

4.37 ± 
0.32

        * # $

9.55 
±0.49

All values are expressed as mean ± SE. (n=8)

*: significantly different from normal at p < 0.05.

#: significantly different from 2Gy at p < 0.05.

@: significantly different from CSE at p < 0.05.

$: significantly different from CSE + 2Gy at p < 0.05
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of the whole-body irradiated rats, indicating the 
presence of radiation-induced oxidative damage. 
Moreover, the study of Adaramoye (2010) 
showed an increase of serum levels of MDA, 
urea and activities of ALT, AST and decrease of 
GSH level and activities of GST, CAT and SOD 
in rats exposed to 5 Gy γ-radiation. The observed 
increased level of MDA may be due to the attack 
of free radicals on the fatty acid component of 
membrane lipids (Kamat et al., 2000), leading to 
lipid peroxidation.

GSH plays a key role in protecting cells 
against electrophiles and free radicals (Sies, 
1986). Radiation resistance of many cells is 
associated with high intracellular levels of GSH 
(Meister, 1991). Cells containing low levels of 
GSH were found to be much more sensitive to the 
effect of irradiation than controls (Meister, 1991). 
GSH can act directly as a free radical scavenger 
by neutralizing OH•, or indirectly by repairing 
initial damage to macromolecules inflicted 
by hydroxyl radical (OH•) (Sies, 1986). The 
observed decrease in GSH levels may be due to its 
consumption during the oxidative stress induced 
by irradiation (Şener et al., 2006), probably due 
to an enhanced utilization of the antioxidant 
system as an attempt to detoxify the free radicals 
generated by radiation. The decrease in GSH by 
irradiation could be attributed to oxidation of 
the sulphydryl group of GSH resulting from the 
decrease in glutathione reductase and the enzyme 
which reduces the oxidized glutathione (GSSG) 
into a reduced form using NADPH (Penney and 
Roy, 2013).

The present results showed that the whole 
body γ-irradiation of rats enhanced the formation 
of NO. Previous researches were in agreement 
with our results showing that γ- irradiation may 
enhance endogenous NO biosynthesis in liver, 
intestine, lung, kidney, brain, spleen or heart of 
the animals, presumably by facilitating the entry 
of Ca2+ ions into the membrane as well as the 
cytosol of NO-producing cells through irradiation 
induced membrane lesions (Hong et al., 2013). 
Conversely, it has been demonstrated that NO 
donors can ameliorate the intestinal injuries in 
experimental colitis on the basis that NO might 
inhibit neutrophil infiltration (an important step 
in the development of I/R injury) and improve 
microcirculation resulting from its vasodilatory 
effect (Muscará and Wallace, 1999). 
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Fig. 2. Effect of catechin (50 mg/kg) or rutin (40 
mg/kg) on a) serum activity of lactate 
dehydrogenase (LDH), (b) mucosal activity 
of myeloperoxidase (MPO) and (c) serum 
level of tumor necrosis factor-alpha (TNF-α) 
in CSE treated and γ- irradiated rats. 

.All values are expressed as % mean

.significantly different from normal at p<0.05 :*

.significantly different from 2 Gy at p<0.05 :#

.significantly different from CSE at p<0.05 :@
significantly different from CSE+ 2 Gy at p<0.05 :$
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Elevated MPO activity in the gastric mucosa 
following the exposure to whole body γ-radiation, 
indicated that radiation- induced oxidative 
injury in the  tissue involves the contribution of 
neutrophil accumulation. The present observation 
is in  agreement  with  the  findings  of  Miyamoto 
et al. (2015) who showed that MPO activity 
in tissue would be increased after whole body 
irradiation.

Exposure to IR resulted in increased serum 
TNF-α, indicating the role of this cytokine in 
irradiation-induced toxicity. Tissue damage 
and repair initiated by irradiation are found to 
be associated with the production of important 
biological mediators, including cytokines, which 
perpetuate the inflammatory and fibrogenic 
processes associated with irradiation injury (Chen 
et al., 2015).

A significant elevation in serum AST, ALT and 
ALP activities was recorded in cigarette smoke-
treated rats. Similar results have been reported by 
Pekmez el al. (2007) who observed a significant 
increase in the activity of ALT, AST, SOD and GSH-
Px and levels of total bilirubin and MDA in rats 
exposed to cigarette smoke compared with those 
of the controls. The damage caused by cigarette 
smoke is generally associated with free radicals 
(Ramesh et al., 2010).On the same line, Watanabe 
et al. (1995) reported a significant decrease in 
liver weight and increased lipid peroxidation in 
the liver in cigarette smoke exposed rats. In the 
smoke treated group, the AST, gamma glutamyl 
transpeptidase (γ-GTP), total bilirubin and LDH 
values were significantly higher than those in 
the control group. These results suggested that 
cigarette smoking might induce liver injury by 
enhancing lipid peroxidation.

A significant increase in serum MDA level and 
a decrease in blood GSH level were observed in 
CSE treated rats. This observation is consistent 
with the study of Ramesh et al. (2010), who 
also found a significant increase in MDA and a 
decrease in GSH in liver and kidney of cigarette 
smoke exposed rats. Similar results were found in 
human smokers in the study of Tanriverdi et al. 
(2006).

The oxidative stress observed in the present 
study is consistent with earlier reports (Cigremis 
et al., 2004, Ramesh el al., 2008). Furthermore, 
Joshi et al. (1988) suggested that depletion of GSH 

levels by cigarette smoke could be due to either 
oxidation to GSSG, protein- SSG, conjugation 
with electrophilic components of cigarette smoke, 
or markedly inhibited synthesis (Larsson et al., 
1983). Moreover, a decreased GSH was reported 
in the study of Muthukumaran el al. (2008), who 
suggested that the decreased level of circulation 
and tissue GSH in nicotine-treated rats may be 
due to enhanced utilization during detoxification 
of nicotine.

The present work showed an increase in NO 
serum level of cigarette smoke treated rats. This 
finding is in harmony with the study of Wright 
et al. (1999) who reported an increase in iNOS 
with CSE. Furthermore, Muthukumaran el al. 
(2008) also reported an increased level of NO 
in circulation, lung, liver and kidney of nicotine 
treated rats. In contrast, a reduction in nitrite levels 
was reported by Hoyt et al. (2003) together with 
a reduction in NO synthase (iNOS) mRNA and 
protein expression after cigarette smoke exposure. 
The effects of cigarette smoke upon the NO 
pathways and NOS iso enzymes are controversial 
and may vary according to the disease, model or 
location of the NOS. For example, while exhaled 
NO has been shown to be decreased in humans 
after acute cigarette exposure, iNOS mRNA 
expression increased in the lungs of rats exposed 
to cigarette smoke, while nNOS showed a longer 
term increase in both transcription and translation 
(Yates et al., 2001). The effects of cigarette smoke 
on NOS in the vasculature have shown a reduction 
in eNOS in the pulmonary vessels in vitro and in 
vivo (Barbera et al., 2001), while vascular intimal 
thickening and up–regulated iNOS has been 
described in mice (Anazawa et al., 2004). These 
seemingly contradictory effects are probably 
explained, in part, by the different tissue situations 
and also by the variation in the constituents of the 
cigarette smoke (Wei et al., 2005).

There is an increase of MPO activity in gastric 
mucosa of CSE treated rats reported in the present 
study which is in agreement with the results of 
Guo et al. 1999, who found an increase of colonic 
MPO in rats exposed to CS, suggesting that 
CS exposure was able to aggravate neutrophil 
infiltration and inflammatory damages in the 
colonic tissue. Cigremis et al. (2006) found that 
MPO activity was significantly increased in the 
kidney tissues of CS and ethanol treated rats. 
Similar alterations in MPO activity have also 
been reported in other studies such as ethanol 
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and cigarette smoke-induced pancreatic injury 
(Hartwig et al., 2000), and gastric mucosa damage 
(Arab et al., 2015).

An increase in TNF-α in serum of CSE treated 
rats was observed which is in line with the results 
of  Petrescu et al. (2010) and Barbieri et al. 
(2011), who observed elevated levels of TNF-α 
and IL-1β in the serum of smokers compared 
with non smokers. In addition, several studies 
have associated smoking risks with changes in the 
expression of these cytokines (Hou et al., 2009) 
emphasizing that short-term exposure to cigarette 
smoke in vivo is sufficient to increase IL-1β and/
or TNF- α (Barbieri and Weksler, 2007).

Since γ-irradiation and CSE treatment are 
considered among the risk factors that induce 
many cellular injury, their combined effects are 
expected to be higher than the effects produced 
by each of them alone. However it seems 
that previous studies about the effects of their 
combination are not available.

Treatment with catechin prior to CSE 
administration and γ-irradiation in the current 
study resulted in a significant reduction of liver 
enzymes activity. These findings are in accordance 
with the results in the study by Kobayashi et al. 
(2010) who found that administration of green 
tea catechin lowered activities of ALT, AST, ALP 
and LDH in serum and decreased MDA content in 
hepatic tissue in rats. Moreover, catechin resulted 
in less LDH, AST and ALT leakage from cultured 
hepatocytes, and less morphological alterations 
by hepatotoxins, suggesting that catechin may 
act by stabilizing plasma membrane against toxic 
insults (Uzun and Kalender, 2013).

Administration of rutin prior to CSE treated 
and γ-irradiated rats showed a hepatoprotective 
effects which appear in lowering the liver enzymes 
activity. This finding is in harmony with the 
study by Acquaviva et al. (2009) that found that 
treatment with rutin in rats subjected to I/R injury 
produced a significant reduction of plasma ALT, 
AST activities and lipid peroxides level. Rutin is 
an efficient antioxidant, free radical scavenger and 
has been shown to quench the hydroxyl radical, 
superoxide anion radical, and peroxynitrite anion 
(Patil et al, 2013).

A  protective effect of catechin against 
oxidative stress produced by administration of 

CSE and exposure to γ-irradiation was observed. 
This could be based on free radical scavenging 
activity  (Chander et al., 2003). Another 
mechanism by which catechins scavenge free 
radicals is by forming stable semiquinone free 
radicals, thus, preventing the deaminating ability 
of free radicals (Guo et al., 1996).

Our results demonstrated the guarding 
effect of rutin against oxidative stress caused by 
γ-irradiation and CSE administration by decreasing 
MDA and NO levels and slightly increasing 
GSH level in rats. Similar results were obtained 
by Shenbagam and Nalini (2011) who reported 
that supplementation of rutin along with ethanol 
significantly decreased the levels of liver marker 
enzymes, lipidperoxidation and significantly 
elevated the activities of liver SOD, CAT, GSH, 
glutathione peroxidase, vitamins C and E when 
compared to untreated ethanol supplemented rats. 
Rutin possesses a unique ability to inhibit free 
radical processes in cells at three different stages: an 
initiation (by the interaction with superoxide ion), 
the formation of hydroxyl or radicals (by chelating 
iron ions) and lipid peroxidation (by reacting with 
lipid peroxy radicals). Lipid peroxidation inhibition 
is explained by both chelating and antioxidative 
properties of rutin, as inhibition was observed at 
flavonoid concentrations much smaller than the 
concentrations of ferrous ions (Afanas'ev et al., 
1989).

The anti-inflammatory action of catechin 
appeared in the reduction of MPO activity and 
TNF-α level in rats treated with CSE and irradiated 
with γ-rays. The study of Guruvayoorappan 
and Kuttan, (2008) suggested that (+)-catechin 
could significantly inhibit nitrite and TNF-α 
production in lipopolysaccharide (LPS) stimulated 
macrophages. Khalatbary and Ahmadvand, 
(2011), reported a significant decrease in MPO 
activity and attenuation of TNF-α, IL-1β, and 
iNOS expression in traumatized spinal cord rats 
treated with epigallocatechin gallate (EGCG). The 
anti-inflammatory effects of catechins may be due 
to their scavenging of NO and reduction of NO 
synthase (NOS) activity (Suzuki et al., 2004).

Results revealed that rutin possesses anti 
inflammatory potential as reflected by the 
reduction in the elevated serum TNF-α level and 
MPO activity of irradiated rats treated with CSE. 
Rutin was reported to decrease gene expressions 
and production of the proinflammatory cytokines 
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TNF-α and IL-1β levels in stimulated human 
mast cells (Park et al. 2008). In addition, Abd-El-
Fattah et al. (2010) reported that supplementation 
with rutin possesses anti-inflammatory potential 
as reflected by the reduction in the elevated 
serum TNF-α and IL-1β levels of irradiated rats 
subjected to I/R.

The protective activities of catechin and 
rutin in the γ-irradiated and CSE treated animals 
indicated that, they may have a possible preventive 
value in the inhibition of tissue damage including 
oxidative stress and inflammation. Thus, these 
agents could have the potential to modulate 
the damage induced by combined γ-radiation 
exposure and cigarette smoke.
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التأثير الواقي للكاتيكين والروتين على الضرر المحدث بمستخلص دخان السجائرفي الجرذان 
المشععة

منى عبد اللطيف الغزالي*, علياء حسام الدين عشوب*,نور الدين امين محمد*و سناء عبد 
الباقي قناوي**

*قسم البحوث الدوائية الاشعاعية ، المركز القومي لبحوث وتكنولوجيا الاشعاع ، هيئة الطاقة 
الذرية و** قسم الأدوية والسموم ، كلية الصيدلة ، جامعة القاهرة ، القاهرة ، مصر .

تم في هذا البحث  دراسة تأثيربعض مضادات الأكسدة (كاتيكين وروتين) في بعض التغيرات نتيجة تعرض  ذكور الجرذان  
الجرذان  السجائرفي  دخان  لمستخلص  الضارة  الآثار  من  الحماية  أو  تقليل  في  منهما  كل  تأثير  ودراسة  الجامي.   للإشعاع 
المشععة. أدى التعرض للإشعاع أو مستخلص دخان السجائر إلى زيادة  الإجهاد التأكسدى نتيجة إنتاج الجذورالحرة للأكسجين و 
النيتروجين و ذلك يشمل زيادة ملحوظة فى مستوى مالونداي-الدهايد و أوكسيد النيتريك و نقصا فى مستوى جلوتاثيون المختزل 
وكذلك زيادة ملحوظة فى نشاط مييلوبيروكسيداز وكذلك زيادة ملحوظة فى  مستوى وسيط الإلتهاب.كما أظهرت النتائج زيادة 
ملحوظة في نشاط إنزيمات الناقلات الأمينية ((ALT,ASTو إنزيم الفوسفاتاز القلوي (ALP) وإنزيم لاكتات ديهيدروجيناز 
في  عنه  السجائر  دخان  مستخلص  والمعطاة  جاما  المعرضة لأشعة  الجرذان  في  الضار  التأثير  زيادة  لوحظ  قد  و   (LDH).
المجموعتين المشععة او التي أعطيت مستخلص السجائر كلا على حدة. وقد تبين أن المعالجة بأي من كاتيكين أو روتين تؤدى 
إلى الوقاية من تأثير الإشعاع المؤين أو مستخلص دخان السجائرحيث أدى إلى الحماية من زيادة مستوى  مالون داي-الدهايد و 
أوكسيد النيتريك و نقص مستوى جلوتاثيون المختزل وكذلك الزيادة فى نشاط  مييلوبيروكسيداز و الزيادة   فى  مستوى وسيط  
الإلتهاب فى كل من الجرذان المشععة   و التي يمكن إرجاعها إلى قدرة مضادات الاكسدة  على منع الجذور الحرة  من التأثير 
الضار فى الانسجة و ذلك لٳنتمائهما ٳلى مجموعة الفلافونويدات التي تعمل على مناهضة الجذور الحرة و بذلك تحمي غشاء 
ALT,AST) ) الخلية من أكسدة الدهون. بالٳضافة الى أن كاتيكين و روتين سببا انخفاضا في نشاط إنزيمات الناقلات الأمينية
القلوي (ALP) وإنزيم لاكتات ديهيدروجيناز .(LDH) وأخيرا فإن تفاعلات كاتيكين و روتين المضادة  الفوسفاتاز  و إنزيم 

للٳلتهاب و قدرتهما على تقليل الٳجهاد التأكسدي يوضح قيمتهما المحتملة في منع تلف الأنسجة نتيجة تفاعلات الجذورالحرة.
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