
Advances in Environmental Biology, 10(1) January 2016, Pages: 250-258 

 

AENSI Journals 

 
Advances in Environmental Biology 

 
ISSN-1995-0756      EISSN-1998-1066 

 
Journal home page: http://www.aensiweb.com/AEB/ 

 
 

Copyright © 2016 by authors and American-Eurasian Network for Scientific Information (AENSI Publicatio n). 

Evaluation the protective effect of Artemisia judaica 

extract against doxorubicin induced genetic toxicity 

and histopathology in male 
 

Sabah A. M. Linjawi 
 
Department of Biology, College of Science, King Abdulaziz University, Jeddah 21589, Saudi Arabia 
 
Address For Correspondence:  

Sabah A. M. Linjawi: Department of Biology, Faculty of Science, King Abdulaziz University, Jeddah 21589, Saudi Arabia 
E-mail:  slinjawi@kau.edu.sa  
 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

 
 

Received 12 February 2016; Accepted 12 March 2016; Available online 22 March 2016 

 

 

ABSTRACT  
The main objective of the current study aims to evaluate the protective role of Artemisia Judaica (A. judaica) against doxorubicin (doxo) 
inducing genetic toxicity and histopathological changes in male mice. To perform the goal of this study seventy Swiss albino male mice 
were divided in different treatment groups exposed to A. Judaica and/or doxo. The genetic toxicity methods were carried out using 
micronucleus test and comet assay, where, the lesions of the tissues were assessed by the histopathology examination. The results revealed 
that treatment of male mice with A. judaica extract decreased significantly the formation of MnPCEs, DNA damage and the 
histopathological lesions induced by doxorubicin treatment. The biological action of this extract could be attributed to the presence of very 
active compounds such as 1,8-cineole, terpenes and p-cymene; and or to the presence of active compounds such as flavonoids decreasing the 
oxidative stress caused by the free radicals and subsequently suppressed the formation of the pro-inflammatory intermediate factors such as  
tumor necrosis factor- α , interleukins-12 and  interleukins-2 cytokines which have been coinciding with tumor pathway.  
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INTRODUCTION 
 

Stress agents and toxic compounds are compounds exhibits physical or chemical changes in many of body 
biomolecules. These biomolecules such as DNA structures and antioxidant enzymes affect the biological 
functions of the organism [1]. Approximately 1/3 of the available marketed drugs reveal genetic toxicity and 
biochemical as well as histopathological alterations [2]. It is known that doxorubicin (DOXO) is most prominent 
drug in cancer research in which it is using in the several malignancies treatments in the human body. In 
contrary for the wide use of this drug, it has been shown to induce variety of human toxicity effects including 
genetic toxicity and cardiotoxicity as well as cytotoxicity [3].  

On the other hand, it has been found that natural antioxidants are the main promising source for new drug or 
compound exhibit low toxicity on the human body. Therefore, either naturally nutritive compounds or 
non/nutritive compounds as antioxidants become now major interest of the scientific research [4]. It has been 
reported that various antioxidants occur naturally such as those extracted from fruits and vegetables are 
revealing high protection rates against genetic toxicity and teratology as well as mutagenicity [5-7]. 

From the most promising antioxidants isArtemisia judaica(A. judaica, family Asteraceae). It is also named 
“Shih kharasani” in the Arabic countries. This plant is very famous in Egypt, where is shrub growing widely in 
different regions of Sinai, Egypt. It has been reported that A. judaicais advised as a healer plant in Sinai regions 
by the Bedouins there against different diseases such as diabetes and microbial infections [8, 9].  
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It has been demonstrated that A. Judaica exhibit antioxidant activity and wide medicinal functions against 
several biological actions and diseases such as oxidative stresses and inflammation [10]. Additionally, A. 
Judaica was able to protect liver cells, decrease the blood pressure, and inhibit sedation and fever[11-14]. 

Furthermore, Artemisia extractions have been shown to reveal anti-cytotoxicity [15-19]. The activity of this 
plant was found to its contents of very active compounds such as 1,8-cineole, terpenes and p-cymene [15-19]. In 
addition several compound were recently isolated from different part of this plant exhibited cytotoxicity activity 
against drugs induced cancer [15-19].Therefore, this study was conducted to evaluate the protective role of A. 
Judaica against doxorubicin inducing genetic toxicity and histopathological changes in male mice. 

 
MATERIALS AND METHODS 

 
Chemicals: 

Doxorubicin (Doxo, 99.9% purity) and solvents were of analytical grade and purchased from the Sigma–
Aldrich Company (St. Louis, MO, USA). 

 
Plant Collection and Extraction: 

The leaves of Artemisia Judaica (A. judaica) were collected from a local market in Jeddah, Saudi Arabia. A 
500 g of the shade-dried powdered leaves of A. judaica were extracted separately with 70% ethanol by 
maceration and percolation for 24 h. The process of extraction was repeated twice. Preliminary phytochemical 
tests were carried out to identify the main constituents of each extract [20].   

 
Experimental Animals: 

Seventy adult albino male mice (20-25 g, purchased from the Animal House, King Fahad medical research 
center, King Abdulaziz University) were maintained on standard laboratory diet (protein, 16.04%; fat, 3.63%; 
fiber, 4.1%; and metabolic energy, 0.012 MJ) and water ad libitum at the Animal House laboratory, King Fahad 
medical research center, King Abdulaziz University. All animals received humane care in compliance with the 
guidelines of the Animal Care and Use Committee of King Fahad medical research center, King Abdulaziz 
University. 

 
Experimental Design: 

The male mice were randomly allocated in 10 groups (n = 10 per group) and treated for 5 weeks as follows: 
Group 1, control group: animals were untreated. Group 2, animals were treated intragastrically with solvent 
vehicle control (DMSO). Group 3: animals were treated intraperitoneal (i.p.) injection of DOXO (5 mg/kg bw) 
[21]. Group 4 and 5, animals were treated intragastrically with 25and 50 mg/kgbw of Artemisia Judaica (A. 
judaica), respectively[22]. Groups 6 and 7, animals were treated intraperitoneal (i.p.) injection of DOXO (5 
mg/kg bw) and with 25 and 50 mg/kgbw of A. judaica, respectively. 

The duration of the experiment was 35 days At the end of the treatment mice in each group were sacrificed 
by decapitation after anesthetized. The blood samples and liver tissues were collected for comet assay and 
micronucleus tests. Additionally different tissues were collected for histopathology study. 

 
Micronucleus test: 

The bone marrow cells of male mice resuspended in a small volume of fetal calf serum on a glass slide were 
used for smear preparation. The smear of bone marrow cells was prepared from each mouse. After air-drying, 
the slide was fixed in methyl alcohol for 10 min and stained with 5% Giemsa stain for 10 min. Three slides were 
prepared for each animal and were coded before observation and one was selected for scoring. From each coded 
slide, 2,000 polychromatic erythrocytes (PCEs) were scored for the presence or micronuclei under oil 
immersion at high power magnification. In addition, the percentage of micro nucleated polychromatic 
erythrocytes (%MnPCEs) was calculated on the basis of the ratio of MnPCEs to PCEs [23]. 

 
Comet assay: 

Peripheral blood lymphocytes from male mice were isolated by centrifugation (15min, 280 g) in a density 
gradient of Gradisol L (Aqua Medica, Lodz, Poland). The concentration of the cells was adjusted to (1-3) x 105 
cells/ ml by adding RPMI 1640 without glutamine to the single cell suspension. A freshly prepared suspension 
of cells in 0.75% low melting point agarose (Sigma Chemicals) dissolved in phosphate buffer saline (PBS; 
sigma chemicals) was cast onto microscope slides precoated with 0.5% normal melting agarose. The cells were 
then lysed for 1h at 4°C in a buffer consisting of 2.5M NaCl, 100 mMEDTA, 1% Triton X-100, 10mM Tris, 
pH10. After the lysis, DNA was allowed to unwind for 40 min in electrophoretic solution consisting of 300mM 
NaOH, 1mM EDTA, pH>13. Electrophoresis was conducted at 4°C for 30 min at electric field strength 0.73 
V/cm (30mA). The slides were then neutralized with 0.4M Tris, pH 7.5, stained with 2ug/ml ethidium. Bromide 
(Sigma Chemicals) and covered with cover slips. The slides were examined at 200 x magnification fluorescence 
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microscope (Nikon Tokyo, Japan) to a COHU 4910 video camera (Cohu, Inc., San Diego, CA, USA) equipped 
with a UV filter block consist an excitation filter (359nm) and barrier filter (461nm) and connected to a personal 
computer –based image analysis system, Lucia-Comet v.4.51. Fifty images were randomly selected from each 
sample and the comet tail DNA was measured (Blasiaket al., 2004). Endogenous DNA damage measured as the 
mean comet tail DNA of peripheral blood lymphocytes of five mice groups (10 mice each). The number of cells 
scored for each animal was 100 [24]. 

 
Histopathology examination: 

Liver, Kidney and testes specimens from all animals were dissected immediately after death, and fixed in 
10% neutral-buffered formal saline for at least 72 hours. All the specimens were washed in tap water for half an 
hour and then dehydrated in ascending grades of alcohol, cleared in xylene and embedded in paraffin. Serial 
sections of 6 µm thick were cut and stained with Haematoxylin and eosin [25] for histopathological 
investigation. Images were captured and processed using Adobe Photoshop version8.0. 

 
Statistical analysis: 

All data were analyzed using the General Liner Models (GLM) procedure of Statistical Analysis System 
followed by Scheffé-test to assess significant differences between groups. The values are expressed as 
mean±SEM. All statements of significance were based on probability of P< 0.05. 

 
Results: 
Effect of A. judaica on the micronucleus formation: 

The effect of A. judaicaand/or doxoon micronucleated polychromatic erythrocytes (MnPCEs) formation in 
the bone marrow cells of male mice is summarized in Table (1). Treatment of male mice with doxoincreased 
significantly the formation of MnPCEs compared with the control group and DMSO groups (Table 1).  

On the other hand, treatment of male mice with low and high doses of A. Judaica alone revealed similar 
rates of MnPCEs formation compared to that in control and DMSo groups. Moreover, treatment of male mice 
with low and high doses of A. judaica combined with doxo decreased significantly the incidence of MnPCEs 
compared with doxo alone. The effective dose of A. judaica was the high dose which decreased the rates of 
MnPCEs formation compared with those in mice treated with doxo alone (Table 1). 

 
DNA Damage detected by Comet assay: 

Table (2)and Fig. 1 shows the results of the DNA damage in blood samples of different groups of mice 
treated with A. judaicaand/or doxo. The results revealed that treatment of male mice with low and high 
concentration revealed rates of DNA damage were relatively similar to those in control and DMSO groups. 

On the other hand, treatment of male mice with doxo for one month exhibited high rates of DNA damage 
which was highly significant compared with control group. In contrary, treatment of male mice exposed to 
doxoplus low dose and high dose of  A. judaicarevealed significant lower rates of DNA damage compared with 
the treatment of doxo alone, however, the high dose of A. judaica was more effective compared with low dose 
of A. judaica.  

 
Histopathology examination: 

The results of the histopathology examination of liver tissues of male mice revealed that hepatic tissues of 
control mice showed normal section (Fig. 2, G1), where, the liver was divided histologically into lobules. The 
center of the lobule is the central vein (thin arrow) and at the periphery of the lobule there were the portal triads 
(thick arrow). In the liver tissues of DMSO treated mice (Fig. 2, G2), showed liver tissues with mild centralvein 
congestion (*), mild bile duct hyperplasia (arrow) surrounded by dilatation of sinusoidal spaces with foci of 
inflammatory cells (blue curved arrow). 

The liver of male mice treated with low dose of A. judaica (Fig. 2, G3), showed liver tissues with scattered 
intrahepatic lymphocytes and some were aggregated in foci (arrows). In addition, the liver of male mice treated 
with high dose of A. judaica (Fig. 2, G4), showed liver tissues with scattered intrahepatic lymphocytes and some 
were aggregated in foci (arrows).On the other hand, the liver of male mice treated with doxo(Fig. 2, G5) 
revealed liver tissues with foci of inflammatory cells (arrow), central vein congetion (*).  However, treatment of 
doxo-treated mice with A. judaica (Fig. 2, G6) showed liver tissues which is more or less normally looking.  

The results of the histopathology examination of kidney tissues of male mice revealed that the tissues of 
control mice showed normal section (Fig. 3, G1), where, normal architecture showing the glomeruli (black stars) 
and the tubules (arrow). In the kidney tissues of DMSO treated mice (Fig. 3, G2), showed kidney tissues with 
intratubular and peritubular hemorrhages (arrow head), with moderate tubular epithelial degeneration 
(arrows),also the glomeruli are disrupted (black stars). 

The kidney of male mice treated with low dose of A. judaica (Fig. 3, G3), showed tissue with intratubular 
and peritubular hemorrhages (arrow head), while the glomeruli looks normal (black stars).In addition, the 
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kidney of male mice treated with high dose of A. judaica (Fig. 3, G4), showed tissues with mild degenerated 
glomeruli (black stars), moderate tubular epithelial degeneration with intratubular depris (arrows). 

On the other hand, the kidney of male mice treated with doxo (Fig. 3, G5) revealed kidney tissues with 
intratubular and peritubular hemorrhages (arrow head), with moderate tubular epithelial degeneration (arrows), 
also the glomeruli were looking disrupted (black stars). However, treatment of doxo-treated mice with A.judaica 
(Fig. 3, G6) showed kidney tissues looks normal with normally appearing tubules (arrows) also normally 
appearing glomeruli (black arrows) which was more or less normally looking.  

 
Table 1: Micronucleated polychromatic erythrocytes (MnPCEs) of malemice treated with A. Judica and/or doxorubicin (Doxo) (mean ± 

SEM). 
Treatment (mg/kg)  MnPCEs/2000 PCE 
Control 
  
  
  
  

PCE screened Number Mean±SD 
2000 5   

  
  
 

5.40±1.14d 

2000 7 
2000 4 
2000 5 
2000 6 

DMSO 
  
  
  

2000 8   
  
  

7.20±1.30d 
 

2000 8 
2000 8 
2000 7 
2000 5 

A. Judica-L 
  
  
  

2000 11  
 
 

10.40±0.89cd 

2000 11 
2000 11 
2000 10 

A. Judica-H 
  
  
  
  

2000 17   
  
  
 

 15.80±0.83c 
 

2000 16 
2000 16 
2000 15 
2000 15 

Doxo 2000 36  
 
 
 

36.00±0.70a 

2000 36 
2000 36 
2000 35 
2000 37 

Doxo+A. Judica-L 2000 27   
  
  
 

 26.40±0.54b 
 

2000 27 
2000 26 
2000 26 
2000 26 

Doxo+A. Judica-H 2000 20  
 
 
 

19.80±0.44bc 
 

2000 20 
2000 20 
2000 19 
2000 20 

Data are presented as mean ± SEM. A,b,c,d superscripts of mean values significantly different (P<0.05) 
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Table 2: Visual score of DNA damage in blood samples of male mice treated with A. Judica and/or doxorubicin (Doxo) using comet assay. 
Treatment No. of cells Class¥ of comet DNA damaged cells 

(%) Analyzed (*)  Total comets 0 1 2 3 
Control 300 22 278 19 3 0 7.3 
DMSO 300 30 270 21 9 0 10.0 
A. Judaica-L 300 20 280 16 4 0 6.7 
A. Judaica-H 300 19 281 15 4 0 6.3 
Doxo 300 83 217 29 24 30 27.7 
Doxo+  
A. Judaica-L 

300 55 245 20 17 18 18.3 

Doxo+  
A. Judaica-H 

300 53 247 19 16 18 17.7 

¥: Class 0= no tail; 1= tail length < diameter of nucleus; 2= tail length between 1X and 2X the diameter of nucleus; and 3= tail length > 2X 
the diameter of nucleus.(*): No of cells analyzed. 

 

 
Fig. 1: Visual score of normal DNA and comet cells (classes 1-3) using comet assay in blood cells samples of 

mice exposed toA. Judica and/or doxorubicin (Doxo) 
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Fig. 2: A photomicrography for all treatment groups (G1, G2, G3, G4, G5, G6) showing liver tissues treated  

with A. Judica and/or doxorubicin (Doxo)  which is more or less normally looking .(H&E 200) . 

 
Fig. 3: A photomicrography for all treatment groups (G1, G2, G3, G4, G5, G6) showing kidney tissues treated  

with A. Judica and/or doxorubicin (Doxo)  which is more or less normally looking .(H&E 200) . 
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Discussion: 
The present study was conducted to evaluate the protective role of A. judaicaagainst doxorubicin induced 

genetoxicity and histopathological changes in male mice. The current study demonstrated that doxorubicin 
increased significantly micronucleated polychromatic erythrocytes (MnPCEs) and DNA damage as well as 
histopathological lesions in different tissues collected from male mice treated with doxo.  

The genetic toxicity showed in doxo treated mice could be caused by deficiency in the DNA synthesis. It 
has been reported that doxo treatment was coincided with suppression effect on the DNA synthesis and 
consequently with DNA/ RNA interaction [26].  

In addition, several investigation reported that doxo was also able to prevent the synthesis of DNA and 
RNA [27], where, HeLa cells exposed to doxo exhibited lower rate of DNA synthesis than untreated HeLa cells.  
[28].  

Furthermore, doxoinduced genetic toxicity and gene expression alterations of reproduction related genes in 
male mice tissues [29]. 

The action mechanism of doxo induced toxicity is that reported thatdoxo biological action is joined with 
Ca2+ ATPase pathway [30].  Ca2+ ATPase pathway play an important role in the DNA synthesis, DNA 
transcription, protein synthesis as well as enzyme activity [Burke et al. [29, 31]. 

Recently many of research are carried out on the natural antioxidants to find more effectively and safer 
compounds to treat several diseases. For these reasons naturally occurring antioxidants became very interesting 
area of research [4]. It has been reported that various antioxidants occur naturally such as those extracted from 
fruits and vegetables are revealing high protection rates against genetic toxicity and teratology as well as 
mutagenicity [5, 8, 9 ]. 

The present study indicated that treatment of male mice with A. judaica decreased significantly the 
formation of the micronucleated polychromatic erythrocytes (MnPCEs) and DNA damage as well as inhibited 
the histopathological lesions in different tissues of doxo-treated male mice. In the same line with our 
observations, several studies reported that A. judaicawas able to decrees the genetic toxicity, protect liver cells, 
decrease the blood pressure, inhibit sedation and fever [11-14]. Additionally, it has been found that A. Judaica 
enhanced the antioxidant activity and wide medicinal functions against several biological actions and diseases 
such as oxidative stresses and inflammation [10].  

Moreover, anti-cytotoxicity was reported in the experiments used A. judaicaextr actions [22]. It has been 
suggested that the biological activity of A. judaica extract was attributed to their contents of the very active 
compounds such as 1,8-cineole, terpenes and p-cymene [31-34].  

Moreover, it has been suggested that the protective effects of A. judaica is attributed to the existence of 
active compounds such as flavonoids [21]. Hey reported that the flavonoids compounds found in this extract 
were flavonoid glycosides and cirsimaritin as well as apigenin. These flavonoids exhibited antioxidant activity 
and anti- hypoglycemic action. The antioxidant activity of A. judaica  extract decreased the oxidative stress 
caused by the free radicals and subsequently suppressed the formation of the pro-inflammatory intermediate 
factors such as tumor necrosis factor- α, interleukins-12 and  interleukins-2 cytokines which have been 
coinciding with tumor pathway [31-34].  

 
Conclusion: 

The present study demonstrated that treatment of male mice with A. judaicaextract decreased significantly 
the formation of MnPCEs, DNA damage and the histopathological lesions induced by doxorubicin treatment. 
The biological action of this extract could be attributed several reasons; (a) the presence of very active 
compounds such as 1,8-cineole, terpenes and p-cymene; and or (b) the presence of active compounds such as 
flavonoids decreasing the oxidative stress caused by the free radicals and subsequently suppressed the formation 
of the pro-inflammatory intermediate factors such as  tumor necrosis factor- α, interleukins-12 and  interleukins-
2 cytokines which have been coinciding with tumor pathway.  
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