
 

239 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

 

PROTECTIVE EFFECT OF MYRTUSCOMMUNIS L.ON 

ARSENIC-INDUCED PATHOLOGICAL CHANGES ON 

BRAIN TISSUE OF WHITE RATS. 

Atiaf Ghanim Rhyaf 

Department of Pathology and Poultry Disease, College of Veterinary Medicine, 

University of  Al-Qadissiyah, Al-Qadissiyah, Iraq. 

(Received 4 march 2018, Accepted 24 April 2018) 

 

Keyword:Arsenic Chloride, MyrtusCommunis L, pathological change 

Corresponding Author: Atiaf.ghanim@qu.edu.iq 

 

ABSTRACT 

   The study was performed on twelve white rats of approximately of the same 

body weight ( 200-220 gms). It divided equally into four groups.The 1st group 

was injected with (10mg/kg B.W) arsenic chloride intraperitoneally, 2nd group 

was injected with (10mg/kg B.W) arsenic chloride intraperitoneally and (3 

mg/ml) myrtle extractL. 3rd group was normal control, rats treated orally with(3 

mg/ml) myrtle extract only .4th group was injected with (0.2ml) distal water as a 

control group.At the end of the experiment, the animals were sacrificed,and 

small specimens(2cm³) were taken from brain to histopathology preparation. 

The microscopic examination of histopathological sections of the brain of the1st 

group was showed severe pathological changes characterizedby an area of  

degeneration,vacuolation of microglia and pyknosis of neuron also there are 

edema and hemorrhage. On the other hand, the 2ndgroup showed less 

pathological  changes compared by 1st group which characterized by less 

gliosis, less vaculation of  microglia with few number of astrocyte.The neuron 

showed normal.while, the 3rd and 4th groups  showed normal neurons, 

microglial, and astrocyte 
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INTRODUCTION 

    Arsenic is a common element in the earth. It is widely distributed in the land, 

water and air (1).It enters the food chain by dissolution in groundwater, 

burnings of fossil fuels, fertilizers pesticides, rivers, rain, and industrial 

wastes(2).Long period exposure for arsenic resulted  in cancers of the bladder, 

skin, lungs and liver, as well as it causes dysfunction of nervous and renal 

tissues (3).It considers a dangerouseffect to the animals, human and 

environment, It has oxidative effects and causes anincrease in hydrogen 

peroxide production that represents oxidative stress factor  (4).Many Studies 

documented that arsenic generates ROS in brain tissue (5) and it inducesmany 

of pathological changes such as destruction of DNA,in the brainespecially. The 

cortex of the cerebral and cerebellar considered main target by arsenic.Arsenic 

causes lipid peroxidation as primary mechanisms for toxicity, loss of 

mitochondrial membrane potential and it induces (ROS) (6&7).The putative 

neuroprotective action of antioxidants has been verified in rat models of 

ischaemia-induced memory impairment (8) and Alzheimer’s disease (9).Many 

of medicinal plants used for treatingmany of diseases. Medical plants have 

antioxidant action which play a veryimportant role ininhibitionof free radicals 

andtheyprotect against the infections (10). The medicinal plants represent 

sources of natural antioxidants .They have great benefit against arsenic toxicity 

in the brain tissue (11). 

Myrtus communis L.  known as True myrtle is extensively used in biomedical 

and aromatic industry(12).Myrtus communis Lis a medicinal plantused 

worldwide  asan alternative medicine. Myrtus communis L leaves, fruits, and 

berries used in folk medicine for a long time. Also, They used in treating some 

diseases such as diarrhea,skin diseases, peptic ulcer,inflammation and 

haemorrghic .Many studies suggest Myrtus communis L.hastherapeutic and 

pharmacological effects such as antiviral,anticancer,anti-diabetic, antioxidative, 

antibacterial, antifungal, neuroprotective,and hepatoprotective 

activity(13).Arsenic is an element spreading in the environmental, water and 



 

241 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

food could contain contaminant by Arsenic,this work aimed to discuss 

therapeuticeffects of the Myrtus communis L. in arsenic-induced neurological 

deficits in rats. 

 

 

MATERIALS AND METHODS 

Twelve white rats (200-220gm) were obtained from animal house of Veterinary 

Medicine,College of AL- Qadisiya University.Animals were acclimatized for 

seven days at 12h. Light/dark cycle. The animals were housed in plastic cages 

in an airconditioned room with thetemperature maintained at 25±2 C. Rats were 

given food pellets and water ad libitum. They were divided randomly into four 

groups (3 rats each) and were treated for 30 days. 

 

Chemicals: 

Arsenic chloride is a heavy metal obtained from acentral laboratory 

atALQadisiya University. Arsenic chloride(BDH chemical Ltd(England)). The 

rats were administered 10 mg/kg B.W(14). 

 

Myrtle ethanol extracts preparation: 

MyrtusCommunisL. (1 kilogram)were obtained from the Iraqilocal markets. 

Leaves of MyrtusCommunisL.were converted to powder by grinding. The 

powder was extracted by use hydro-ethanol mixture (one litter ) (80/20, v/v) for 

8 h. Thisstep was recureseveral times. Afterwards, the filtrate was pooled and 

concentrated under the vacuum at a temperature not exceeding 60°C. The 

obtained MyrtusCommunis L. alcoholic extract was stored at -20°C before 

being used(15). The concentrated extract was then poured into sterile Petri 

dishes and dried at 40˚C. The dried powder was then collected and mixed with 

distilled water at concentrations of 3 mg/ml(16). 

 

Experimental design: 

Twelve white rats, both sexes were divided into four groups (3 rats each) 

randomly and treated as follows: 

-1st group: injection (10mg/kg B.W) arsenic chloride intraperitoneally. 
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-2nd group : injection (10mg/kg B.W) arsenic chloride intraperitoneally+ (3 

mg/ml) myrtle extract 

-3rd group: normal control rats weretreated orally with(3 mg/ ml) myrtle extract 

only  

-4th group : injection (0.2ml) distal water as acontrol group. 

 

Tissue samples: 

The histopathology is done by taking (1-2) cmᵌ slices from brain tissue. The 

sample fixedwith  formalin10% for 2 weekand processed in series of graded 

ethanol solution They were embedded in paraffin, serially section at (5Mm) for 

each sample by using microtome apparatus (juny 4291, west Germany) stainned 

with Eosin and Haematoxylin and examined underunder light microscope(17). 

 

RESULT 

Eosine and haematoxylin used in staining the samples to see histopathological 

changes in nervous tissue.In the 1st group, there were sever pathological 

changes characterizedby an area of degeneration (Fig.2). vaculation of 

microglia, pyknosis of neuron&cerebral odema(Fig.3&4). Also, there are 

hemorrhage  in brain tissue (Fig 5). On the other hand, the 2nd group showed 

fewer changes compared by 1st group which characterized by less number of 

microglia(less gliosis) with few numbers of astrocyte, the neuron 

showednormal with angular shape also there is mild vaculation with neuron 

tissue.(Fig.6&7). while the 3rd and 4th group  revealed normal multipolar 

neurons, microglialand  fibrous astrocyte(Fig.8&1) 
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Figure (1): Histological section of brain(cerebrum)  in 

control rats showing normal multipolar neurons with 

ganglion appears to be haphazard (green arrow), 

microglial(black arrow) and  fibrous astrocyte(blue arrow) 

40H&E.  

Figure (2): Histopathological section of brain(cerebrum)  in 

rats treated with arsenic chloride (10mg/K.W) 

showingdegeneration of neuron(black arrow) 10H&E. 
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Figure (3): Histopathological section of brain(cerebrum) 

in rats treated with arsenic chloride (10mg/kgB.W) 

showingvacuolation of microglia  ( black arrow)pyknosis 

of neuron(green arrow) and cerebral edema (blue 

arrow).40XH&E 

Figure (4): Histopathological section of brain(cerebrum) 

in rats treated with arsenic chloride (10mg/kgB.W) 

showing extravascular edema (black arrow)10XH&E  
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Figure (5): Histopathological section of brain(cerebrum) 

in rats treated with arsenic chloride (10mg/kgB.W) 

showing hemorrhage in brain tissue(black 

arrow)10XH&E 

Figure (6): Histopathological section of brain(cerebrum) 

in rats treated with arsenic chloride (10mg/kgB.W) and 

myrtuscommunis L(3mg/kg B.W)showing less number 

of microglia(less gliosis)(red arrow) with few numbers 

of fibrous astrocyte(blue arrow) the neuron show normal 

with angular shape(green arrow), also there is 

mildvaculationwith neuron tissue(black arrow)40XH&E 
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Figure (8): Histopathological section of brain( cerebrum) 

in rats treated myrtuscommunis L(3mg/kg B.W)showing 

normal multipolar neurons(green arrow), microglial(black 

arrow) and astrocyte(blue arrow). 40H&E.  

Figure(7):Histopathological section of brain(cerebrum) in 

rats treated with arsenic chloride (10mg/Kg B.W) and 

myrtuscommunis L (3mg/Kg B.W) showing less vaculation 

of microglia( black arrow) .x40 H&E 
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DISCUSSION 

     There are some studies documents brain damage by arsenictoxicity(18). 

Arsenic can pass through the blood-brain barrier.It has effects on white matter 

in the brain (19). The current study evaluated the actions of alcoholic extract of 

Myrtuscommunis L. (MCL) on arsenic-induced pathological changes in brain 

tissues of white rats.The histopathological examination revealed degeneration 

and pyknosis of neuron in the 1st  group.Also, there were vaculation of 

microglea.Thisfinding is in agreement with previous study (20) ,in which goats 

brain tissues that intoxicated by arsenic. Arsenic can increase lipid peroxidation 

by oxidative stress, that will cause impairment in a dynamic balance between 

antioxidant and peroxidant(21).Previously, it has been found that increased 

oxidative stress and very little of glutathione playan important role in 

pathological changes in the brain tissue due to arsenic toxicity(22,23).It also has 

been found thatdecreasing in GSH triggers the activation of neuronal 12-

lipoxygenase, which leads to ultimately  cell death and the production of 

peroxides (23).In addition, it has found that there was edema, intracellular 

space, andhemorrhage ,this finding is agreement with previous studies  

(24,25)in which that rats received 100ml/L with sodium arsenate after six 

weeks revealed congestion of cerebral blood vessel and edema. On the other 

hand, rats treated with both arsenic chloride and extract of MCL.revealed 

anameliorate in histopathological alteration induced by arsenic after 30 days. 

Histopathology of thebrain in the 2ndgroup showed normal sized glial cellswith 

mild cytoplasmic vacuolization, aneuron showed normal with angular shapeand 

few number of astrocyte. It has been found that the effectiveness of MCLis 

attributed to its antioxidant properties. Therapeutic use of extract reduced MDA 

levelmarkedly, which might be related to extracting free radical scavenging 

properties (26). 

In conclusionthe current studyrevealed that arsenic poisoning leads to severe 

oxidative and impairment in the brain tissues in the rats and that could decrease 

the toxicity by MyrtusCommunis L. administration. Treatment with 

MyrtusCommunis L. accelerates recovery of antioxidant enzymes and reduce 

lipid peroxidation in experimental animals that intoxicated by arsenic. 
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MyrtusCommunis L. extractedcan react with free radicalsand convert it to final 

inactive products,remove all radical substances, and prevent damage toproteins, 

DNA and lipids against free radical (27). 

Control groups showed normal glial cells,normal nucleated neurons, and 

pyramidal cells consist of multilayers. 

 

 

التاثیر الواقي لاوراق نبات الیاس على التغیرات النسیجیة التي یحدثھا الزرنیخ في 

  نسیج الدماغ في الجرذان البیضاء

  أطیاف غانم رھیف

  .العراق، القادسیة ، جامعة القادسیة،كلیة الطب البیطري، الدواجنفرع الأمراض وأمراض 

  

 الخلاصة

غ��م مقس��مة بالتس��اوي ال��ى ارب��ع  ٢٢٠-٢٠٠ج��رذ اب��یض وزن ) ١٢(أجری��ت الدراس��ة عل��ى 

كغ�م م�ن وزن / ملغ�م   ١٠المجموعة الاولى اعطیت كلورید الزرنیخ بجرع�ة  : مجامیع على النحو التالي

كغ�م م�ن وزن / ملغم  ١٠ة  كلورید الزرنیخ بجرعة   عة الثانیما اعطیت المجموالجسم داخل البریتون بین

، المجموع�ة لت�ر م�ن الم�اء فموی�ا / ملغ�م ٣الجسم داخل البریتون مع المستخلص الكح�ولي لاوراق الی�اس 

اعتب��رت الرابع��ة المجموع��ة لت��ر فموی��ا ام��ا /ملغ��م٣بجرع��ة فق��ط  الثالث��ة اعطی��ت مس��تخلص اوراق الی��اس

ی�وم داخ�ل  ٣٠مل من المحلول الدارئ المتعادل مره واح�ده یومی�ا لم�دة  ٠و٢كمجموعة سیطرة وأعطیت 

اظھ�ر .م�ن ال�دماغ وارس�لت للتقطی�ع النس�یجي تم قت�ل جمی�ع الحیوان�ات وت�م اخ�ذ قط�ع ص�غیرة . البریتون

دیدة تمی�زت بت�نكس الاول�ى تغیی�رات نس�یجیة ش�في المجموع�ة للدماغ الفحص ألمجھري للتقطیع النسیجي 

وتجمع للسوائل ح�ول الاوعی�ة الدموی�ة نزف بالخلایا الدبقیة كذلك لوحظ وجودتجویف ، في خلاي الدماغ 

قل�ة اما المجموعة الثانیة فقد كانت التغیرات النسیجیة اقل مقارنة بالمجموعة الاول�ى حی�ث ل�وحظ ،،للدماغ

بینم�ا ل�وحظ بالمجموع�ة الثالث�ة . في خلای�ا النجمی�ة قلة كذلك ا فیھةبسیطفجوات وجود بالخلایا الدبقیة مع 

  .والرابعة خلایا عصبیة طبیعیة

 

 

REFERENCES 

1- Chen S, Chen C, Kuo C, Huang C, Lin C, Lu Z.( 2012).Elevated risk 

of hypertension induced by arsenic exposure in Taiwanese rural 

residents: possible effects of manganese superoxide dismutase 

(MnSOD) and 8-oxoguanine DNA glycosylase (OGG1) genes. Arch 

Toxicol.;8(6):869-78. 



 

249 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

2- Agency for Toxic Substances and Disease Registry-

ASTDR.(2005).Toxicological profiles for arsenic. American publishing 

press.Atlanta. USA. pp:228. 

3- Kimura A, Ishida Y, Nosaka M, Kuninaka Y, Hama M, Kawaguchi 

T.Exaggerated(2016). arsenic nephrotoxicity in female mice through 

estrogen-dependent impairments in the autophagic flux. Toxicology. 

339:9-18.  

4- Kharil I, Abedul H, Abdul F.(2011). Dose response relationship 

between arsenic exposure and the serum enzymes for liverfunction test 

in the individuals exposed to arsenic: Environ. Health J.; 10 (64):102-

115. 

5- Halliwell, B.(2000). Role of free radicals in neurodegenerative diseases: 

therapeutic implications for antioxidant treatment. Drugs Aging.;18, 

685–716. 

6- Han YH, Kim SZ, Kim SH, Park WH.( 2008). Arsenic trioxide 

inhibits the growth of Calu-6 cells via inducing a G2 arrest of the cell 

cycle and apoptosis accompanied with the depletion of GSH. Cancer 

Lett; 270:40-55. 

 

7- Li Z, Piao F, Liu S, Wang Y, Qu S.( 2010).Subchronic exposure to 

arsenic trioxide-induced oxidative DNA damage in kidney tissue of 

mice. ExpToxicol Pathol.;62:543–547. 

8- Pu F, Mishima K, Irie K, Motohashi K, Tanaka Y, OritoK.(2007). 

Neuroprotective effects of quercetin and rutin on spatial memory 

impairment in an 8-arm radial maze task and neuronal death induced by 

repeated cerebral ischemia in rats. J Pharmacol Sci;104:329–34. 

9- Javed H, Khan MM, Ahmad A, Vaibhav K, Ahmad ME, Khan A,. 

Rutin(2012).prevents cognitive impairments by ameliorating oxidative 

stress and neuro inflammation in rat model of sporadic dementia of 

Alzheimer type. Neuroscience;210:340–52. 

10-Sharma SK, Gupta J.( 2002). Plants having 

hepatoprotectiveactivity.Phytochem. &Pharmacol. J.; 2:253-270. 

 



 

250 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

11- Kapoor R, Srivastava S, Kakkar P. Bacopamonnieri.( 2009). 

modulates antioxidant responses in brain and kidney of diabetic rats. 

Environ Toxicol Pharmacol.;27:62–9 

12- Aleksic V, Knezevic P. (2014).Antimicrobial and antioxidative activity 

of extracts and essential oils of Myrtuscommunis L. Microbiological 

Research.; 169(4): 240-54. 

. 

13- Alipour G, Dashti S, Hosseinzadeh H.(2014).Review of 

pharmacological effects of Myrtuscommunis L. and its active 

constituents ;28(8):1125-36.  

14- Oluwole Israel Oyewole, TolulopeOlufunmilayoAkinbamijo, 

Oluwabukola Joy Omoboriowo1,Naomi UbongabasiUkanal.(2015) 

:Hepatorenal Protective Activities of Plantain Root (Musa paradisiaca) 

on Arsenic-induced Oxidative Damage in Rat; 3(2): 30-34 . 

 

15- Dehghani F, M. Azizi, MR.Panjehshahin and TM Talaei-

Khozani.(2008).Iranian Journal of Veterinary Research; 9: 42-45. 

 

16- Zaidi TM, Khan AA, Hasan BM, Faruqi AN.(2004).Carbimazole 

induced thyroid histopathy in albino rats during development. J 

AnatSoc India.;53(2):14–7. 

 

17- Luna L.G. (1968).Manual of histologic staining methods of the armed 

force institute of pathology. 3rd ed. ,McGraw Hillbok company 

,Toronto.london ,Sydney .p.p.12-31. 

 

18- Samuel S., Kokilavarni V., Subathra M. panneerselvam C.(2005). 

Brain regional responses in antioxidant  system to lipoic acid in arsenic 

intoxicated rat. Toxicology; 210, 25–36. 

 

19- Rosado J.L., Ronquillo D., Kordas K., Rojas O.,Alatorre J., Lopez 

P., Garcia-Vargas G., Caamano M.C., Cebrian M.E., Stoltzfus 

R.(2007). Arsenic exposure and cognitive performance in Mexican 

schoolchildren. Environ. HealthPerspect; 155,1371–1375. 



 

251 

                  Bas.J.Vet.Res.Vol.17, No.2, 2018.                                                                           ISI Impact Factor:3.461 

 

20- Roy M., Pandey P.K., Roy S.(2008). Mishra S. 

Environmentalcontamination due to arsenic and its effects on livestock 

system. Ind.J. of Anim. Sci.; 78, 1195-98-102. 

21 . Flora SJ, Chouhan S, Kannan GM, Mittal M, Swarnkar H.(2008). 

Combined administration of taurine and monoisoamyl DMSA protects 

arsenic induced oxidative injury in rats. Oxid Med Cell Longev;1:39–45 

22-  Mukesh Kumar Mundey , Manju Roy, Sushovan Roy , Manoj 

Kumar Awasthi , Richa Sharma.(2013). Antioxidant Potential of 

Ocimum sanctum in Arsenic Induced Nervous Tissue Damage. Braz J Vet 

Pathol; 6(3), 95 – 101. 

 

23- Schulz JB, Lindenau J, Seyfried J, Dichgans J.(2000) Glutathione, 

oxidative stress and neurodegeneration. Eur J Biochem;267:4904–11. 

 

24- Abu ShadatMohammod Noman, SayadaDilruba,Nayan Chandra 

Mohanto,Lutfur Rahman,ZohoraKhatun,WahiduzzamanRiad,Abdullah 

Al Mamun,ShahnurAlam, SharminAktar, Srikanta Chowdhury, 

ZahangirAlam Saud, ZillurRahman, Khaled 

Hossain,andAzizulHaque.(2015)Arsenic-induced Histological Alterations in 

Various Organs of Mice J CytolHistol; 6(3): 323.  

25- E. A. Amal and H. M. Mona.(2009).Protective effect of some 

antioxidants on the brain of adult male albino rats, Rattusrattus exposed to 

heavy metals Bioscience    Research; 6(1): 12-19 

26- Kandhare AD, Bodhankar SL, Mohan V.(2015).Chemico-Biological 

Interactions  ;237, 151–165. 

27- SedatSerce, SezaiErcisli, MemnuneSengul, KazimGunduz, and Emine 

Orhan.(2010).Antioxidant activities and fatty acid composition of wild grown 

myrtle (Myrtuscommunis L.) fruits Pharmacogn Mag; 6(21): 9–12. 


