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Morello 5 %5 . (Andringa et al., 2008; Kangralkar ef al., 2010) O, 5 ¢k 4ja
- ainially Aalaal) 203 Mn — SOD U aall sl (aliss) (2007) 4icles
o gl s cpmend () ool el e cpal 3 apandl g o saialadly Alelaall o Alladl Al jall il il
Heikal ef al. , 2012 ; ) e cilul jo s2e lly Sl iy | Jeaddl 3 CAT 5 SOD (s 6 e
Lia s 3208 Baliaall by 1Y) (5 sie 834 ) & g Se Of A <Ll Y (Tweala et al. , 2013
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0.11¢0.38 0.03¢15.4 m
0 13:I:0 57 0 13¢27 7 LA de }mn

‘_,uun UaaM:I:dJa.di Jii ald )Y -
eahdiuu(P<005)M3md3JﬁJp3uM 45 A4UAal) i g Al -

oball

A IS A Akl sl a¥) U JAa e (2000 ) 2 s—ene a8l ¢ (5 9l
Jeasall el il g i_e) 3

Abubakar, M.; Taylor, A.& Ferns, G. (2004). The effects of aluminium and
selentum Supplementation on brain and liver antioxidant status in the rat.
African J. of Biotechnology. 3: 88— 93 .

Andringa, K.K.; Bajt, M.L.; Jaeschke, H.& Bailey, S.M. (2008).
Mitochondrial protein thiol modifications in acetaminophen hepatotocicity:
effect on HMG—COA Synthase. Toxicol. Lett. 177(3): 188 — 197 .

10



Ani, M.; Moshtaghie, A .& Agha davood, M. (2007). Protective effects of
selentum and zinc on the brain acetyl cholinesterase activity in lead
intoxified rat. Res. pharmacol. Sci. 2: 80-84 .

ATSDR (Agency for Toxic Substances and Disease Registry). (2012).
Toxicological profile for manganese. Atlanta, GA, US Department of Health
and Human Services, Public Health Service .

Attia, M.A.& Nasr, H.M. (2009). Evaluation of protective effect of omega—
3 fatty acids and Selenium on paraquat intoxicated rats. Slovak J. Anim.
Sci. 42(4): 180 — 187 .

Basha, B.J.& Sovers, J.R. (1996). Atherosclerosis: anupdate. Amer. Heart J.
131: 1192-1202.

Brown, K.& Arthur, R. (2007). Selenium, selenoproteins and human health:
A review. Pub. Heal. Nutr. 4: 593-599.

Chen, M.; Cheng, G.; Lin, C.& Huang, Y. (2006). Effects of acute
manganese chloride exposure on lipid peroxidation and alteration of trace
metals in rat brain. Bio. Trace Elem. Res. 110: 163- 177 .

Chis, I.C.; Ungureanu, M.I.; Marton, A.; Simedrea, R.; Muresan, A.;
Postescu, 1.D.& Deca, N. (2009). Antioxidant effect of a grape seed extract
in a rat model of diabetes mellitus. SAGE. 6(3): 200-204.

Desole, S.; Esposito, G.; Migheli, R.; Fresu, L.; Sircana, S.; Zangani, D.;
Miele, M. & Miele, E. (1995). Celluar defence mechanisms in the striatum
of young and aged rats subxhronically exposed to manganese.
Neuropharmacol. 34(3): 289 — 295 .

Diederich, J.; brieclmeier, M.; Schwerdtle, T. & Michalke, B. (2012).
Manganese and iron species in species in Sprague—Dawley rats exposed with
MnCl, . 4H,0. Microchem. J. 105(1): 115—-123 .

Ducic, T.; Barski, E.; Salome, M.; Koch, J.; Bahr, M. & Lingor, P. (2013).

X-ray fluore scence analysis of iron and manganese distribution in primary
dopaminergic neurons. J. Neurochem. 124: 250 — 261 .

11



Dukhande, V.; Malthankar — Phatak, A.; Hugus, J.; Daniels, C. & Lai, J.
(2006). Manganese—induced neurotoxicity is differentially enhancedby

glutathione depletion in astrocytoma and neuroblastoma cells. Neurochem.
Res. 31: 1349- 1357 .

Erbil, G.; Ozbal, S.; Sonmez, U.; Pekcetin, C.; Tuggan, K.; Bagriyanik, A.
& Ozogul, C. (2008). Neuroprotective effects of selenium and ginkgo biloba

extract (Egb761) against ischemia and reperfusion injury in rat brain.
Neurosci. 13(3): 233 — 238 .

Erikson, K.M.; Dobson, A.W.; Dorman, D.C.& Aschner, M. (2004).
Manganese exposure and induced oxidative stress in the rat brain. Science of
the total Environment. Bio. Trace Elem. Res. 104(2): 151-63.

Fang-lin, Z.; Zhao—fa, X. & Jian, G. (2008). Effect of manganese exposure
on energy metabolism and oxidative damage of mitochondria in rat brain.
Med. Chem. 14(3): 3-9.

Farina, M.; Avila, D.; daRocha, J. & Aschner, M. (2013). Metals, oxidative
stress and neurodegeneation: A focus on iron, mangese and mercury.
Neurochem. Inter. 62: 575 — 594 .

Fathi, E. & Farahzadi, R. (2013). Investigation of the effect of Sodium
selenate on acetylcholinesterase activity under extremely low frequency
electromagnetic field. J. Bio. and life Sci. 4: 41 — 52 .

Finkelstein, Y.; Milatovic, D. & Aschner, M. (2007). Modulation of
cholinergic systems by manganese. Neurotoxicol. 28: 1003 — 1014 .

Guilarte, T.; Burton, N.C.; McGlothan, J.L.; Verina, T.; Zhou,Y. (2008).
Impairment of nigrostriatal dopamine neurotransmission by manganese is
mediated by pre-synaptic mechanism (s): implications to manganese—
induced parkinsonism. J. Neurochem. (107): 1236-1247 .

Gunter, T.; Gerstner, B.; lester, T.; Wojtovich, A.; Malecki, J.; Gavin, C. &
Gunter, K. (2010). An analysis of the effects of Mn*" on oxidative
phosphorylation in liver, brain, and heart mitochondria using state 3
oxidation rate assays. Toxicol. Applied pharmacol. 249: 65— 75.

12



Heikal, T.M.; EL-Sherbiny, M.; Hassan, S.; Arafa, A.& Ghanem, H.Z.
(2012). Antioxidant effect of selenium on hepatotoxicity induced by
chlorpyrifos in male rats. Int. J. pharmacol. Sci. (4): 603-609.

Hussain, S.; Javorina, A.; Schrand, A.; Duhart, H.; Ali, S.& Schlager, J.
(2006). The interaction of manganese nanoparticles with PC-12 cells
induces dopamine depletion. Toxicol. Sci. 92 (2) 456 — 463 .

Imam, S.Z.; Newport, G.D.; Islam, F.; Sliker, W.& Ali, S.F. (1999).
Selenium, an antioxidant, protects against methampt amine—induced
dopaminergic neurotoxicity. Brain Res. 818: 575 — 578 .

Iweala, E.J.; Uhegbu, F.O.& Adesanoye, O.A. (2013). Biochemical effects
of leaf extracts of Gongronema latifoliom and selenium supplementation in
alloxan induced diabetic rats. J. pharmacol. Phytotherapy. 5(5): 91- 97.

James, R.C.; Goodman, D.R.& Harbison, R.D. (1982). Hepatic glutathione
and hpatotoxicity, changes induced by selected marcortics. J. Pharmacol.
Therap. 221: 708-714.

John, E. (1998). The Elements. 3" ed., Oxford University press. 320.

Kangralkar, V.A.; Patil, S.D.& Bandivadekar, R.M. (2010). Oxidative
stress and diabetes: A review. Int. J. Pharmaceutical Appl. 1(1): 38-45.

Kanthasamy, A.G.; Kitazawa, M.; Karthasamy, A.& Anantharma, V.
(2003). Role of proteolytic activation of protein kinase Cdelta in oxidative
stress induced apoptosis. Antoxid Redox Signal. 5: 609 — 620 .

Kristensson, K.; Eriksson, H.; Lundh, B.; Plantin, L.& Heilbronn, E.
(1986). Effects of manganese chloride on the rat developing nervous system.
Acta. pharmacol. Toxicol. 59: 345- 348 .

Lands, L.C.; Grey, V.L.& Smountas, A.A. (1999). Effect of
supplementation with a cysteine donor on muscular performance. J. Appl.
Physiol. 87: 1381-1385.

Latchoumy candane, C.; Anantharam, V.; Kitazawa, M.; Yang, Y.;
Kanthasamy, A.& Kanthasamy, A. (2005). Protein kinase C8 is a key

13



downstream mediator of manganese—induced apoptosis in dopaminergic
neuronal cells. J. Pharmacol. Exper. Theapeutics. 313: 46 — 55 .

Li, L.; Zhao—fa, X.; Jing-hua, Y.; Bin, X.; An-ning, H.J. (2006).
Experimental study of the effects of glutathione and alphalipoic acid on

oxidative response induced by manganese in rats. Int. Med. Toxicol. 3(2):
15-20 .

Madhu, K.; Mukesh, K.S.& Ashok, K. (2005). A food supplement against
Hg induced hepatic toxicity. J. Heal. Sci. 51(4): 424 — 430 .

Martin, K.; Huggins, T.; King, C.; Carroll; M.& Catapane, E. (2008). The
neurotoxic effects of manganese on the dopaminergic innervation of the gill
of the bivalve mollusk, Crassostrea Virginica. Comp. Biochem. Physiol.
Toxicol. Pharmacol. 148(2): 152 — 159 .

Martinez-Finley, E.J.; Gavin, C.E.; Aschner, M.& Gunter, T.E. (2013).
Manganese neurotoxicity and the role of reactive oxygen species. Free
Radical Bio. Med. 62: 65 -75 .

McMillan, G.& Spiegel-Ciobanu, V. (2007). Manganism, Parkinson's
disease and welders' occupational exposure to manganese part2: Manganese
as a neurotoxicological risk to welders. Welding and Cutting. 6: 220 — 229 .

Mohamd, E.M.; Ahmed, H.H.; Estefan, S.F.; Farrag, H.& Salah, R. (2011).
Windows into estradiol effects in Alzheimers sisease therapy. Eur. Rev.
Med. Pharmacol. Sci. 15: 1131-1140 .

Morello, M.; Zatta, P.; Zambenedetti, P.; Martorana, A.; Melchiorri, G.;
Bernardi, G.& Sancesario, G. (2007). Manganese intoxication decreases the

expression of manganoproteins in the rat basal ganglia: an immunohisto
chemical study. Brain Res. Bull. 74: 406 — 415 .

Mueller, S.; Drost, M.& Fox, C. (2007). Dietary and intraperitineal
administration of selenium provide comparable protection in the 6-
hydroxydopamine lesion rat model of parkinson's disease. J. for
Undergraduate Pupllications in Neurosci. 1-10 .

Nagatsu, T.& Sawada, M. (2006). Molecular mechanism of the relation of
monoamine oxidase B and its inhibitors to farkinson's diseases: possible
implications of glial cells. J. Neural. Transm. Suppl. 71: 53 — 65 .

14



Radostits, O.M.; Gay, C.C.; Blood, D.C.& Hinchcliff, K.W. (1999). A
guide to diagnostic clinical chemistry. Vet. Med. 9™ ed. Saundress company,
Philadelphia. 770-776.

Rahimdel, A; Ayat ollahi, P.; Zeinali, A.& Mellat-Ardekani, A. (2012). The
Effectof selenium administration on Restless Leg Syndrome treatment. Iran.
Red Crescent Med. J. 14(1): 14-19 .

Roth, J.; Li, Z.; Sridhar, S.& Khoshbouei, H. (2013). The effect of
manganese on dopamine toxicity and dopamine transporter (DAT) in control
and DAT transfected HEK cells. Neurotoxicol. 35: 121 — 128.

Santos, D.; Milatovic, D.; Andrade,V.; Batoreu, M.; Aschner, M.& Santos,
M. (2012). The inhibitory effect of manganese on acetyl cholinesterase

activity enhances oxidative stress and neuroinflammation in the rat brain.
Toxicol. 292: 90-98 .

Sato, T.; Abe, T.; Chida, D.; Nakamoto, N.; Hori, N.; Kokabu, S.; Sakata,
Y.; Tomaru, Y.; Aiko, K.& Yoda, T. (2010). Functional role of acetylcholine

and the expression of cholinergic receptors and components inosteoblasts.
FEBS Lett. 584: 817 — 824 .

Sloot, W.; Korf, J.; Koster, J.; De Wit, L.& Gramsbergen, J. (1996).
Manganese induced hydroxyl radical formation in rat striatum is not
attenuated by dopamine depletion or iron chelation in vivo. Exp. Neurol.
138:236-245 .

Smalinskiene, A.; Gaileviciute, R.; Lesaukaite, V.; Sadauskiene, I.;
Abdrakhmano, O.& Ivanov, L. (2005). Effect of cadmium and zinc ions on
mitotic activity and protein synthesis in mouse. Med. 41(6): 506 - 510.

Soudani, N.; Troudi, A.; Amara, I.; Bouaziz, H.& Zeghal, N. (2012).
Ameliorating effect of selentum on chromium (VI) induced oxidative
damage in the brain of adult rats. J. physio. Biochem. 68(3): 397-409 .

Suleyman, D.; Mustafa, Y.; Mchmet, K.; Natan, A.; Divler, A.& Ahmet, A.
(2003). Role of free radicals in peptic ulcer and gastritis. Turk. J.
Gastroenterol. 14(1): 39 —43 .

15



Talas, Z.; Ozdemir, I.; Gok, Y.; Ates, B.& Yilmaz, I. (2010). Role of
selentum compounds on tyrosine hydroxylase activity, adrenomedullin and
total RNA levels in hearts of rats. Regul. Pept. 159: 137 — 41 .

Tan, S.; Lam, W.; Wai, M.; Yu, W.&Yew, D. (2012). Chronic ketamine
administration modulates midbrain dopamine system in mice. Plos one.
7(8):1-7 .

Tang, Y.; Wang, S.& Lin, S.& Lin, S. (2008). Both inorganic and organic
selentum supplements can decrease brain monoamine oxidase benzyme
activty in adult rats. British. J. Nutr. 1 — 6 .

Taylor, P.; Camp, S.& Radic, Z. (2009). Acetyl Cholinesterase.
Encyclopedia of Neurosci. 5 —7 .

Teodor, V.; Cuciureanu, M.; Slencu, B.; Zamosteanu, N.& Cuciureanu, R.
(2011). Potential protective role of selenium in acrylamide intoxication.
Biochemical Study. Studia Universitatis. 21(2): 263-268 .

Tuschl, K.; Mills, P.& Clayton, P. (2013). Manganese and the Brain. Int.
Rev. Neuro. 110: 277 —312.

Uversky, V.; Li, J.& Fink, A. (2001). Metal-triggered structural
transformations, aggregation, and fibrillation of human alpha—Synuclein. A

possible molecular NK between Parkinson's disease and heavy metal
exposure. J. Bio. Chem. 276: 44284 — 96 .

Valko, M.; Morres, H.& Cronin, M. (2005). Metals, toxicity and oxidative
stress. Current Med. Chem. 12: 1161-1208 .

VanderJagt, D.J.; Harrison, J.M.; Rattiff, D.M.; Hunsaker, L.A.& Vanden
Jagt, D.L. (2001). Oxidative stress indices in IDDM subjects with and
without long—term diabetic complication. Clin. Biochem. 34(4): 265-270 .

Venardos, K.; Harrison, G.& Headrick, J. (2004). Effects of dietary
selentum on glutathione peroxidase and thioredoxin reductase activity and
recovery from cardiac ischemia—reper fusion. Biochm. 18(1): 81 — 88..

Verhoeven, W.M.; Egger, J.1.& Kuijpers, H.J. (2011). Manganese and acute
paranoid psychosis: a case report. J. Med. Rep. 5(146): 1-4 .

16



Volken, E.; Nurperi, G.& Ahmet, B. (2001). N-acetyl cystine reduces
cerebral lipid peroxidation in a rat model of infantile hydrocephalus. J.
Neurol. Sci. 1302-1310.

Wang, J.; Rahman, M.; Duhart, H.; Newport, G.; Patterson, T.; Murdock,
R.; Hussain, S.& Ali, S. (2009). Expression changes of dopaminergic
system-related genes in PC12 cells induced by manganese, Silver, or copper
nanoparticles. Neurotoxicol. 30: 926 — 933 .

Wang, Q.; Zhang, Q.; Wu, D.; Yin, X.& Zhang, G. (2007). Neuroprotection
of selenite against ischemic brain injury through negatively regulating early
activation of Askl/JNK cascade Via activation of P12K/AKT Pathway.
Acta. Pharmacol. Sin. 28(1): 19 — 27 .

Zafar, K.; Siddiqui, A.; sayeed, I.; Ahmad, M.; salim, S.& Islam, F. (2003).
Dose — dependent protective effect of selenium in rat model of Parkinson's

disease: neurobe havioral and neurochemical evidences. J. Neurochem. 84:
438 — 446 .

Zhang, S.; Zhou, Z.& Fu, J. (2003). Effect of manganese chloride exposure
on liver and brain mitochondria function in rats. Envir. Res. 93(2): 149 —
157.

Zhao—fa, X.; Bin, X.; An—ning, H.; Li, L.; Ke, J.& Jing, L. (2007). Effect of
sodium Selenite and N—acetylcysteine in oxidative damage of rat induced by
manganese. Med. Clin. 5(1): 1-6.

17



Ihsan R. Ibrahim Wejdan M. kadhem

Abstract

The aim of this study was to determine the toxic effects of manganese in
the brain as well as assess the role that could be played by selenium to
reduce the toxic effects of manganese in male rats .

In this experiment (21) animals of male rats were divided randomly into
three groups , the first group(C): it as control group was given saline
physiological and given bush normal , the second group( G1): that given
manganese chloride concentration of 150 mg / kg of body weight per day ,
the third group( G2): which given manganese chloride concentration of 150
mg / kg of body weight was also given sodium Selenate concentration of 0.5
mg / kg of diet per day.

After the end of experiment the following parameters were studied:
neurotransmitters included dopamine and acetylcholine in the brain
antioxidants included Glutathione and MDA in the brain and superoxide
dismutase and Catalase in serum .

The results showed that given manganese chloride in rats has led to a
significant decrease (P <0.05) in the level of dopamine in the brain with
significant increase (P <0.05) in the level of acetylcholine in the brain .

Also these results were showed a significant decrease (P <0.05) in the
level of Glutathione in the brain , accompanied by a significant increase (P
<0.05) in the level of MDA in the brain.

While there was a significant decrease (P <0.05) in SOD concentration
and CAT concentration in serum .

Animals that given of Sodium Selenate simultaneously with manganese
chloride in groups G2 has led to obtain a significant improvement in studied
parameters compared with the group G1 which given manganese chloride
and soon sometimes for control group.
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