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ABSTRACT

The study was designed to investigate the antioxidad antitoxicological potential @&samumlndicumLinn seed
oil on hypercholestrolemic rat. Albino rats weighipetween 120-130g were divided into four groupsup 1,
was fed with normal rat diet, groups 2, 3 and 4efiext with1% cholesterol and 20% soya bean oil fae2ks to
establishhypercholesterolemic state. Groups 3 amelrd later fed with 5% and 108samumindicum L. seed oil
incorporated in normal rat diet for another 6 werdspectively. Significant (P<0.05) increase indiperoxidation
and reduction in superoxide dismutate (SOD) analase (CAT)activity was observed in the liver of the
hypercholesterolemic rats as compared to the nacardlol (-). At the same time, the oxidative streauses
significant (P<0.05) increase in plasma level op&sateaminnotransferase (AST),Alanineaminotraaste(ALT)
and Alkaline phosphatase (ALP) of hypercholesteiohats.

AdministeringSesamumindicum Linn seed oil significantly reduced (P<0.05), ptasALT, AST, ALP and lipid
peroxidation, elevated the level of SOD and CAthm liver of hypercholesterolemic rats (+ control).

These findings indicate th&samumindicum Linn seed oil can reduce hepatotoxicity and feskaal mediated
oxidative stress in cells of experimental hyperebt#rolemic rats.



INTRODUCTION

Hyperphysiological burden of free radicals causelalance in homeostatic phenomena between oxidants
and antioxidants in the body. This inbalance lgadsxidative stress that is being suggested asdibtecause of
ageing and various human diseases liked arterosdde stroke, diabetes, cancer and neurodegereditease,

such as Alzheimer’s and pankinsonism[1].

Reactive oxygen species (ROS) have been implicatetne than 100 diseases [2] including cardiovascula
disease. ROS causes damage to the hepatocelluldbrameamthus, serum activities of cellular enzymeshsas
transaminases and alkaline phosphatase increasdéb. ti¢ increase in cellular membrane permeability,

intracellular fluid transfers onto intercellularage resulting in muscle and liver cell toxicity [3]

Moreover, the body’s defense mechanisms would aleyte in the form of antioxidants and try to mime
the damage adapting itself to the above stressfuht®n. These Antioxidants are compounds thapafis,
scavenge and suppress the formation of free radicadppose their actions.

However, the natural antioxidant defense mechanisan be insufficient and hence, dietary intake of

antioxidant component is important and recommerndgd



Sesamumindicum Linn (Pedaliaceae) commonly known as sesameperennial herb found in Africa, Asia
and Australia. The seed consumption appear toaserplasma gammatocopherol and enhances vitangtvidya
which is believed to prevent cancer and heart des¢d).Sesame oil has been used as an antibactenah wash
and for relieving anxiety and insomnia [6]. In ddth, sesame oil contains large amount of linol@ateiglyceride

form which selectively inhibited malignant melanograwth [7].

Sesamumindicum seed is reported to have antihypertensive effgdighefits in Parkinsonism disease [9]and
antitumor effect [10]. Sesamin, sesamolin and nigriacid found in sesame have been found to possess
antioxidant and health promoting activities [11].dur previous studies, we have reported #iaticum Linn seed
oil contain high levels of unsaturated fatty acahd may therefore be useful for prophylasis andaffeutic

treatment in clinical conditions associated witlpénfipidemia and hypercholesterolemia[12].

The aim of the present study was to access thexafaint effect ofSesamumindicum Linn seed oil on cholesterol
induced hepatotoxicity by examining its effect dagma liver function and oxidative stress biomasked liver

tissue of control and hypercholesterolemic rats.



MATERIALSAND METHODS

Plant material- Beniseed (Sesamumindicum Linn) was purchased @garoba local market in Ado-EKiti.
It was cleaned of stones, sand, and other part(slesh as leaves, stalks) washed and sundriedast w
identified by the Department of plant Science, Ekiate University (EKSU), Ado-EKkiti, Nigeria.

Chemicals- All chemicals used in this study were of analytigeade. They were products of PROLABO
International SAS, France.

Experimental Design- Cholesterol was incorporated into normal rat diefiorm hypercholesterolemic diet
with 20% oil source and 1% cholesterol. The antart effect of feeding the rats with the oil froesame
seed was observed on liver of the rats for six week

Animal Treatment- Twenty four (24) female white albino rats (Rattisregicus) weighing between 120
— 130g were obtained from the animal house of Diepant of Biochemistry University of llorin, Nigeria.
They were housed in the animal house (Faculty aérfSe, EKkiti State University). The rats were
acclimitized to standard laboratory conditions amate given diet and watedlibtum for six weeks.
Theratsweregrouped asfollows:

Group A: Negative control (Normal rat diet).

Group B: Positive control (Normal rat diet + 1% asikrol+20% soyabean oil)

Group C: Fed with group B diet for 3 weeks and sgbently supplemented with 5% beniseed oil for
6weeks.



Group D: Fed with group B diet for 3 weeks and sghbsetly supplemented with 10% beniseed oil for
6weeks.

The animals (rats) were exposed to normal day-rugbie.

Table 1: Diet composition (gK

A B C D
Corn starch 290 130 290 240
Soya meal 510 105 510 510
Sucrose 100 100 100 100
Vit-mineral mix 50 05 50 50
Soyabean oil 50(5%) @00%) - -
Benniseed oil - - 50(5%) 100%0)

Cholesterol - 10(1%) - ;



* Preparation of Plasma and tissue homogenate
After the experimental regimen, the rats were thsteer night, sacrificed by cervical dislocatiorddsiood
samples were collected by cardiac puncture intaui-heparin bottles. It was centrifuged at 300 fpr
10 mins, the plasma was separated and kept uqtiiresl for analysis. The liver was excised immeshat
and thoroughly washed in ice-cold saline. It wambgenized immediately afterit was weighed with (1x4

w/v saline solution).

Biochemical Analyss:

Lipid peroxidation was estimated by measurementhadbarbituric acid-reactine substances (TBARS)thg
method of[13]. The pink chromogen produced by teaction of thiobarbituric acid with malondialdehyde
secondary product of lipid peroxidation was meas@ate532nm.

The activity of catalase (CAT, EC.1.1 1.1.6) wasimeated by the procedure of [14] based on the fhat t
dichromate in acetic acid is reduced to chromidadeenvhen heated in the presence of hydrogen mkraxith the
formation of perchromic acid as an unstable inteliate. The chromic acetate thus produced is medsaire
570nm. Superoxide dismutase (SOD, EC. 1.15.1.b)itgcivas estimated by the method of [15]. It issed on the
inhibition of auto-oxidation of adrenaline to adoehrome by SOD.

Activities of plasma AST and ALT were estimated using commercially available kits by method of [T@]je
plasma ALP was estimated by the method of [17]



Statistical analysis:
All the results obtained were expressed as m8Bnef ratsin each group. Statistical significan€eliference of
means was analyzed by students’t-test. The reselts considered statistically significant at P<0.05

Results: -
Table 2: Effect ofSesamumindicumLinn seed oil supplementation on antioxidant enzymdsém tissue of albino

rat after 6 weeks.

Parameters A B C D
TBARs(M) 508173.08+14.7540.19 657692.874366.58  175961.54+150941.80  108173.08+99336
CAT(% inhibition) 0.49+0.04 0.46+0.08 0.49+0.02 0.53+0.04

SOD (umol/mn) 2.56+0.94 1.56+1.18 2.56+1.47  3.11+0.92

Values are expressed as mean+SD. Mean with ditfstgrerscripts in a row are statistically significé<0.05).
Effects of Sesamumindicum L seed oil supplementation on hepatic antioxidar @tizyme activities and lipid peroxidation (LPO)iethis express in TBARs are shown in Table
2. A significant increase in the concentration 8ARs was observed in hypercholesterolemic rats esatpto the control and test groups while the aidant enzymes showed

significant decrease TBARs concentration reducgxifstantly while the activity of the antioxidanheymes increased significantly (P<0.05).



Table 3: Effect ofSesamumindicum seed oil supplementation on plasma Alanine amnaosterase (ALT)
Aspatatetransaminase (AST) and Alkaline phosphdfsisie) activities (TU/L) in the experimental rats.

Parameters A B C D
AST 175+6090 296.7+152.%7 205.0+35. 12 163.3+54.87
ALT 87.319413 171.5+33.5 127.349.13 81.00+4.00
ALP 240.0+900 385.0+88.1 288.3.+41.6' 168.0+47.6

The effect ofSesamumindicum L. seed oil supplementation on hepatoprotectiveye activities are shown in Table 3. A significamtrease in plasma ALT, AST and ALP
concentration was observed in hyperchlolesteroleatis compared to control and test groups whileplaema ALT, AST and ALP activities reduced sigafitly in the test

groups.

DISCUSSION
Freeradicals react with lipids and causes peroxel@ahanges that result in enhanced lipid peroiodatvhich can
be detected by the presence of peroxidation predui8]. The purpose of this study is to determiredfiect of 5%

and 10% of sesame oil supplemented diet on anaoxidnd antihepatotoxicity capacity of hyperch@esdemic



rats. Lipid peroxidation, consequence of free raldoxidation of LDL, protein and DNA, results inetfiormation

of unstable hydroperoxide which breakdown to maiadeéhyde (MDA), leading to cellular injury and dage
[19]. The result of this study on the content of MDnhypercholesterolemic rats (Table 2) suggestt th
hypercholesterolemia could enhance the process imtl Iperoxidation. Sesame seed supplement of
hypercholesterolemic diet resulted in a signifig@t0.05) decreased content of MDA in liver. Thedseil might

be capable of lowering or slowing down oxidativdated lipid peroxidation. Lipid peroxidation haselne
suggested as one of the molecular mechanism indalveorganochlorine, carbamate or organophosphorous
pesticides. Large numbers of xenobiotics have hdentified to have potential to generate free raldidn
biological system [20].

Free radicals have become an attractive meansptaiexhe toxicity of numerous xenobiotics. A rejpimdicated
that additive and synergistic interactions may oagith combination of dietary antioxidants agaifrste radical
including damage in cells and tissues [21]. UndermalPhysiological conditions, a delicate balanzeste
between the rate of formation ob®4 via dismutation of @by SOD activity and the rate of removal of0: by
CAT. Therefore, any impairment in this pathway vaiffect the activities of other enzymes in the cdecg?].
Free radicals result in the consumption of antiartddefenses which may lead to disruption of caflfiinctions
and oxidative damage to membranes and enhancepsibgditg to lipid peroxidation [23]. Some of thedece
radicals interact with various tissue componentiltang in dysfunction and hence the questions b&tiver

oxidative stress is a major cause of injury renagjaivocal.



Oxidative stress is one of the causative factoa$ link awith atherogenesis[24]. A cholestero-ratiket brings
about remarkable modifications in antioxidant deeemechanisms. Manipulation of oxidation in humiamghe
purpose of preventing cardiovascular disease hemivied substantial attention and effort. Administra of
antioxidants, such as Vitamin E has generally lesdarterial lesions in animal models of athergssis but has
had no consistent benefit [25][26] and has resystessibly in occasional harm[27]. Thus a searchafdgioxidants
that either do not enter the liver or affect hepagid peroxidation might be needed. In additiagents that could
transport oxidized or oxidizable materials from #merial wall, where it may be harmful to the lyvenay be
beneficial and desirable [28]. Furthermore, receport showed that hypercholesterolemia affectsatitexidant
defense system anddecrease the activities of S@DCAT; elevating the lipid peroxide content [29]alle 2
shows an increase in lipid peroxidation (LPO) leskfroup B (hypercholesterolemic diet fed rats) pared to
the test groups and the negative control group, aldecreased with the test groups and the capjraMDA the
product of lipid peroxidation is an index of thedé of oxygen free radicals. A decrease in lipidopélation leads
to a reduction of atherosclerosis caused by hypésterolemia[30]. In this study the treatment of
hypercholesterolemic rats with sesame seed oik tbprevent the increase in TBARs level, may be tduiés
vitamin E content. The protective effect conferbgdthis oil does not appear to be due to the Vitcoktent or due
to alteration in the absorption or distribution sgsamin alone. It has been demonstrated that aease in
monounsaturated fatty acids or a reduction in PUuF&pid membrane, decrease the susceptibility embranes
to oxidant attack [31]



Other study has also suggested that sesamolinsantetabolites sesamol, and sesamolinol in the sysgtem will
strongly inhibit lipid peroxidation, hence prevewgi oxidative damage, DNA stress and contribute e t
antioxidant properties of sesame lignans[32]. Catal&AT) is one of the most important antioxidanzyames
which convert the toxic 0, into water (HO). Decrease in the CAT activity in hypercholestenat rats in this
study indicates possible damage to the cells ef.liihe study of [33]also showed decrease in agtofitcatalase.
Similarly, catalase is involved in the removal okxit H,0, from the cell. It is found in the peroxisomes wEl.
The decreased catalase activity observed in tlee 6% group B suggests possible damage to peroxsoie
superoxide radicals are main reactive oxygen spdoidhe cell and superoxide dismutase (SOD) payey
antioxidant role. The SOD activity was significgn{P<0.05) increase in the test groups (Table Bg TOD
neutralizes superoxides anion very quickly. A daseein SOD activity observed in the group B (Tablen®jht
mean greater reduction in neutralization of supeeanions which might lead to increase in supel®xadicals.

Reduced activities of SOD and CAT in liver tissue whserved in the hypercholesterolemic rats growp an
this activity may result in a number of deleteriaffects due to accumulation of superoxide radi¢@s) and
hydrogen peroxide (D,). Supplementation witBesamumindicum L seed oil increased the activities of SOD and
CAT in hypercholesterolemic rats. The result of 8@D and CAT activity clearly shows th&samumindicum L
possess a free radical scavenging activity, whimhlcc exert a beneficial action against pathologelédration
caused by the presence ofd@d OHThis action could involve mechanism related to eoavng activity.

Indication of hepatocellular integrity mastmmonly measured in clinical toxicology studies tihe enzymes
AST, ALT and ALP levels [34].Transaminases funitio the first step in the catabolism of most L-ami
acids.Once an amino acid have reached the livetrdmsaminase specic for the substrate help rertsow@mino



group, the amino group is transferred todhearbon atom ofi-ketoglutarate, leaving behind the corresponding
keto acid analog of the amino acid (with the aidhef coenzyme pyridoxal phosphate). The effect of
transamination reactions is to collect the amirmugs from many different amino acids in the formeof
glutamate. The glutamate then functions as an agrowap donor for biosynthetic pathways or for exore
pathways that lead to the elimination of nitrogehaaste products. Occlusion of coronany artery hgaardical
infarction due to hypercholestrolemia can leadbtal oxygen starvation and ultimately the degermaraif a
localized portion of heart tissue, such a damadjecauise the aminotransferate enzymes to leakroat the
injured heart cells into the blood streams. Thegefmeasurement of concentration of these aminsfeeases-
Alanineaminotransferases (ALT) and Asparateamimgfeaase (AST) can provide information regardirg th
severlty and stage of damagedamage to the heaftaAtd AST tests are also important in determinihgtier
people obessed or hypercholestoremic have suffimerddamage. Liver degeneration cause by thesades is
accompanied by leakage of various enzymes frommadjtepatocytes into the blood.Aminotransferaseajse
there activities can be detected in very small arhpare most useful in monitoring people sufferiirgn these
diseases since these enzymes activities are higlerrand thus are likely to be among the protéeased from
damaged hepatocytes [35].

ALP is found majorly in the bile duct of the livdt.is anhydrolase enzymes responsible for remopimgsphate
groups from many types of molecules including noitkes, proteins and alkaloids. This process iswknas
dephosphorylation. Increase in ALP activities maypvg that the bile ducts are blocked [36] due toraase
synthesis in the presence of increasing biliarysguee caused by peroxides formation induced by

hypercholesterolemia.



Therefore, in this study, the elevated level of ABLT and ALP in the plasma of induced
hypercholesterolemic rats (Table 3) suggest heplitbar damage caused by cholesterol toxicitysThport is in
agreement with [37], who reported increase in seaxativity of AST, ALT and ALP in hypercholesterolem
albino rats. However, treatment wilassamumindicum L. seed reduced the elevated levels of AST, AL AInT
in the plasma of group 3 and 4 rats (Table 3). Shmwvs that Smmumindicum exert antitoxicity to the liver cells
in hypercholesterolemic rats, reducing the leala@dgbe above enzymes into the blood. The presedi/st
demonstrates that supplementation of hyperchotdstar diet with sesame seed oil in rats moduldtes t
antioxidant enzymes in a manner that favour thactahn of lipid peroxidation (LPO) and plasma
Alanineaminotransferage (ALT), Aspartatetransanmen@sST), AlkalinePhosphatase(ALP) and suggest aiblas
adaptive mechanisms tocounteract oxidative sress&ins. This effect of sesame may be due to thegpice of
sesamin and sesaminol which are reported to ineteggatic mitochondria rate [38], also it was eadiated that

lecithin of sesame seed have hepatoprotectivanalellular level [39].

CONCLUSION

Hypercholesterolemic diet supplemented with sessard oil exerts antioxidative and antihepatotoXece
by decreasing lipid peroxidation, plasma Alanineiraamtransferase (ALT), Aspartatetransaminase (AST),
Alkalinephosphatase (ALP) and maintaining normakle of superoxide dismutase (SOD) and catalase JCAT

activities. Hence, consumption of sesame seedayl imelp reduce hypercholesterolemia.



Reference
1. Ashok,K.T.(2004): Antioxidants: New generation rdq@eutic base for treatment of polygenic disorders.

Current Science, Vol: 86, No 8

2. Ali,S.A.,Sayeed,M.A.,Islam,M.L (2001):Physiochenliaad antimicrobial property dfirichosantes

anguila andSwieteniamahogany.J.Bull Chem.Soc.25(3):427-436.

3. Sudhahar, V., Kumar S.A., Sudharsan P.T., VaralaksR. (2007):Protective effect of lupeol and its

ester
on cardiac abnormalities in experimental hypercstel®lemia vascul.Pharmacol. 46 (6): 412 — 418 (
PubMed).\

4. Duh ,P.D(1998): Antioxidant activity of Burdock gtavenging effect on free radical and active exyg
Journal of the American oil chemist society .vo) ii6 4, pp.455-461

5. Cooney RV, Custer, LJ ,Okinakal and Frinke ,A.A0Q2): Effect of dietary seeds on plasma tocophexals.
Nutr: cancer 39:66-71

6. Annusek,G(2001).Sesame oil.In Gale encyclopedialtefnative medicine .Gale Group and Lookshmart
7. Smith D.E and Salerno, J.W. (2001): Selective ghowwhibitation of a human malignant melanoma lied by
sesame oil in vitro prostagladinsLeukot. Effétdtty Acids 46:145-154



8. Lee, C.C., and Chen, P.R (2004):Linnsesamine irgloitac oxide and decreases endothelium —

1 production in huvec j hypertention 22 (12):2329-3

9. Fuzikawa,T and Shionada,A (2005): Behavioral dysfiam in rotenone — induced parkinsonian in rats..
Biol. Pharm —Bull.28:169-72

10.Nakano, D and Kwak C.J(2006): Sesamine metabotitheced an endothelial nitric and

dependent versorelation. J. Phamacol.Esp.TheB38&83

11.Sirato-Yasumoto, S., Katsuma, M., Okujama, Y., Talshi, Y and Ide, T. (2001);

Effect of Sesame seeds rich in sesamin and sesaowhatty acid oxidation in rat liver.J. Agr. FoGihem.
49;2647 — 265.

12 Ajayi.,0.B., Braimoh.,J and Olasunkanmi.,K (2012)spense of hypercholoesterolemic rats to

Sesamum indicum Linn seed oil supplemented diet. Journal of Ideesces 6: 1214-1219
13Varshney. R and Kale, R.K (1990): Effect of calmilantagonists on radiation induced lipid
peroxidation in microsomes. Int. J. Radiat. Biol 383 — 743 (PubMed).

14 Sinha, Ak (1972): Colorimetric assay of catalasealAiochem. 47: 389 — 394

15.Misra and Fridovirch (1972): The role of superoxa@on in the auto oxidation of epinephrine and a
simple assay of superoxide dismutase. JournalioE®m 247:3170-3175
16.Reitman S and Frankel S.A (1957): Colorimetricmoeltfor the determination of glutamic oxaloaceid

Glutamic pyruvic transaminases Am.J.Clin.pathobB&63



17.King, K.J and Armstrong A.L(1988): Calcium, Phospiws and Phosphate In Varley H.(ed)..
Practical Clinical Biochemistry "4Ed. C.B.S Publishers. New Delhl 457-461

18.Young ,S.L.,Bohenec, D.L., Fanselow M.S (1995): Stamine impairs acquisition and facilities
consolidation of fear conditioning differeadtieffect for tone Vs contest conditioning Neurmblb_earn
Mem Volume 63:pp 174-180

19.Mezzetti,A..Lapenna, D., Pierdomenicol, S.D. gt1&95):vitamin E,C and lipid peroxidation in plasarad

arterial tissue of smokers and non smokers. Ardeeo0sis112:91-99 [pub med]
20.Ahmed,R.S.,Seth,V.,Pasha,S.T and Banerjee, B.D §a@00ence of dietary

(Zingiberofficinales Rosc )on oxidative stress induced by malathionts .feood Chem.Toxicol.38:443-
450.

21 Wang S; Meckling, K,A, Marcone, M.F., Kakuda,Y.sab, R (2011): Synergistic additive and
antagonistic effects of food mixtures on total exitiant capacities. J. Agric Food Chem..9: 59(3);
960 — 8, doi :10. 1021/jfi 040977.

22.Kono,Y and Fridovich (1982): Superoxide radicalilnts catalase JBio Chem. 257:5751-5754
23 Vallabhiji, J., McColl, A.J., Richmond, W., Schachteét, Rubens, M.B and Elkeles, R.S (2001):

Total antixiodants status and coronary artery tiaition in tupe diabetes. Diabetes care, 24 (9816
1613.



24.0ng W.Y, Jenner, A.M, Pan,N.,Ong,C.N,Halliwell, B)(09): Elevated oxidative stress, iron accumulation
around

micro vessels and increased 4-hydroxynonenalunostaining in zone 1 of the liver acinus in
hypercholesterolemic rabbit .Free Radical Re4113249[pubMed]

25.Steinberg, D and Witztum J.L (2002):1s the oxidataodification hypothesis relevant to
humanartherosclerosis?Dothe antioxidant trials aotaedl to date refute the hypothesis?Circulatiorl (3®:
(17); 2107 — 11 PMID 11980692.

26.Collins,C.L., Nenman,D.J.,King,R.H., Dunshea F.B(Q2):Proceeding of the Nutrition Society of Austal
Vol 26: Asia pacific journal Clinical nutrition 14¢ppl.) (5242)

27.Brown T.A..O’leory,T.ABaloh,D.H(2001):Generalisedx@ety and diosorder.

Clinical hand books of psychological disord&Egin

28 Williams J.E., Paton, C.C., Siegler, I.C., Eigenlgd_., Nieto F.J.,Tyroler H.A (2000):

Proneness predicts coronary heart diseases piskspective analysis from the atherosclerosisinsk
communities (ARIC) study circulation : 2:101(17):203

29 Anila,L and Vijayalakshmi.N.R (2003):Antioxidanttamn of flavonoids fromMangiferaindica and
Emblicaofficinalis in hypercholesterolemicrats .Food Chem.83:569-574
30.Yokozawa, T..kim, H.Y. ,cho, E.J.,Yamabe ,N., Cldog.(2003):Protective effect of mustard leaf

(Brassicajuncea)against diabetic oxidative stress journal of itiotr science and vitaminology



49(2):87-93
31.Suntress, Z.E (2002):Role of antioxidant in paragjt@city. 30 (180) (1): 65 — 77.
32.Kang ,H.A., Kim, S.J., Choi ,E.S., Rhee ,S,K., GiuB.H(1998):Efficient production ofintact human

pyrathyroldhomoni& Saccharomycescerevisiae mutant deficient in yeast aspartic protease 3(Y)AP3

Appl. Microbial.Biotechnol.50(2):187-92
33.Lenzi, A., Cullasso, F, Gandin, L. Lombardo F armhBenro,F.(1993): A placebo —controlled double —

Blind randomize trail of the use of combined L.rmdaneand.L.acetylcarnitine treatment in men with
asthenozaspermia. Fertility and Sterility 81:15584

34.Ahur \V.M.,Agada ,P.O and Saganuwan S.A(2012):Esiimg the plasma and serum activity level of

AspartateAminotransferaseand AlanineAminotransteria live animals using regression model trends in
applied sciences research 7:748-757.

35.David,L.N and Michael., M.C (2008): Lehninger Riples of Biochemistry, BEdition Pg. 677-678.
ISBN-13: 978-0-7167-7108-1
36.Lange, P.H., Millan, J.L.,Stigbrand,T. (2002): “Gata alkaline phosphatase as a tumor marker f@ansenia

Cancer Res.42(8):3244-3247.

37.0sfor MMH,Hegazy A,Maher AE,Mohamed AE,Afify AMR |lEahnasawy ASM(2013):Hypocholesterolemic
and hypoglycemic effect of orange albedo pow@er(s aurantum 1) on male albino rats

38.Morris, J.B (2002):Food,industrial,nutraceutical gérmaceutical uses of sesame genetic resounces. |
Trends in new crop and new uses 153-156 ASHS pMsssandria.



39. Beckstrom- Sternberg, S.M., Duke J.A and WaiK,KL994): The phytochemical data base

http:// arsgenome.cornell.edu/cgi.bin/webace/webdisgphtochemdb.



