American Journal of Applied Sciences 9 (7): 10778,2012
ISSN 1546-9239
© 2012 Science Publications

Lipid Profile and Antioxidant Enzymesin
Normal and Stressed Rat Fed with Palm Olein

'Egbal M.A. Daugar’/Aminah Abdullah andHalimah Abdullah Sani
!School of Biosciences and Biotechnology,
School of Chemical Sciences and Food Technology,
Faculty of Science and Technology,
Universiti Kebangsaan Malaysia, Bangi Selangor,dyisia

Abstract: Problem statement: The objective of the study was to evaluate thecefi€ Red Palm Olein
(RPO) and Palm Olein (PO) on lipid profile and exiant enzyme in normal and stressed rat.
Approach: Thirty six Sprague Dawley male rats which weredamly divided into six groups of 6 rats
per group (tree normal groups and three stressrgpgy were treated with 15% of RPO and PO for four
weeks.Results: The results at 4 weeks of treatment showed argedti Low Density Lipoprotein
Cholesterol (LDL-C) level at RPO and PO for noramadl stressed groups compared to the control group.
The High Density Lipoprotein Cholesterol (HDL-Cyé# increased in RPO and PO of the normal and
stressed groups. There was significant decreas®d0f) in the TC in RPO normal group for 4 weeks of
treatment compared to the control group while tleiff PO was within the normal range and increased
in stressed group. After 4 weeks of treatment thdysindicated that there was no significareqD5)
effect on antioxidant enzyme (superoxide dismutasejtressed rat liver but there was a significant
decreased .05) on catalase in stressed rat liv@onclusion: These results could be due to the high
content of vitamin E (tocopherols and tocotrienalsjif-carotene in red palm olein.

Key words: Red Palm Olein (RPO), Low Density Lipoprotein Chtézol (LDL-C), Atherosclerotic
Heart Disease (AHD), Palm Olein (PO), Total Chaestt (TC), Glutamate Oxaloacetate
Transaminase (GOT), Glutamate Pyruvate TransamiiziRe)

INTRODUCTION producing lipid peroxidation. Lipid peroxidation @e
of the main events induced by oxidative stressidLip
Psychological atherosclerotic lipid profile with peroxidation can produce a range of enzymatically
oxidation of lipids. This turn plays a significamtle in ~ damaging consequences Extensive lipid peroxidasion
the development of Atherosclerotic Heart Diseaseshown to cause membrane disorganization, by
(AHD) (Benson and Devi, 2009). Vitamin E, a peroxidizing mainly the polyunsaturated fatty acichsl
naturally occurring antioxidant, is found in abunda  phospholipids leading to alterations in the ratib o
in the environment. It is an essential fat-solubtamin  polyunsaturated fatty acids to other fatty acideus,
and is considered a generic name describindipid peroxidation is considered as a serious
bioactivities of two of its derivatives, tocopherahd consequence of free radical toxicity leading tofpuad
tocotrienol. Tocopherol has a saturated hydrocarboshanges in the membrane structure and function that
side chain whereas tocotrienol possesses thremay even cause cellular death (Nayanathed, 2005).
unsaturated carbon chains. The biological actiaty Previous studies have indicated that stress stiteuila
vitamin E is believed to be due to its antioxidaotion = numerous pathways leading to increased levelse&f fr
to inhibit lipid peroxidation in biological membras by radicals (Liuet al., 1996; Kashifet al., 2003; 2004;
scavenging the peroxyl chain reaction (Azlieaal.,  Akpinar et al., 2008). Toxic free radicals have been
2005; Daugamt al., 2011). Vitamin E is known to have implicated as important pathologic factors in
scavenger effect on reactive oxygen species and @ardiovascular diseases. Oxidative stress arisesnwh
stabilizing effect on damaged cell membrane (Azéha the balance between pro-oxidants and antioxidants i
al., 2005; Daugaet al., 2011). shifted toward the pro-oxidants (Torresal., 2004).
The exposure to stress situations can stimulate A stressful condition leads to the excessive
numerous pathways, leading to increased production production of free radicals which results in oxidat
oxygen free radicals Free radicals generate a dascastress an imbalance in the oxidant per antioxidant
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system. Generation of free radicals is an intefgialure  days old were obtained from the animal house of the
of normal cellular functions in contrast to excessi Faculty of Science and Technology, Universiti
generation and/or inadequate removal of free rhdicsKebangsaan Malaysia. They were randomly divided
results in destructive and irreversible damagehéaell  into six groups of 6 rats per group and were tiatith
(Srikumaret al., 2007). Under normal conditions, there 15% of RPO and PO for 4 weeks. Rats in control grou
is a natural defense system provided by severalere given normal rat pellet only while in treated
enzymes such as Superoxide Dismutase (SODproups were feadd libitum with15% of additional RPO
Catalase (CAT) and Glutathione Peroxidase (GSH-Pxand PO were given. At the end of the experimener af
which performs a vital role for detoxification ofee 4 weeks of treatment the feeding of rats was stppe
radicals. The use of antioxidant rich food or axidant and the rats were fasted for 18 h. They were
food supplements became immensely popular sincanesthetized usinsg chloroform. Blood samples were
many diseases have been associated with oxidativeollected from post vena cava and transferred into
stress (Akpinaket al., 2008). Therefore the objective of EDTA tubes immediately and the liver was removed
this research was to investigate the effect of Rabln  immediately and was washed it with NaCl solutian. |
Olein (RPO) and Palm Oil (PO) on lipid profile and was stored at -80°C until analyzed.

antioxidant enzyme in normal and stressed rat dfter

weeks of treatment. Experimental conditions. Normal (N) group: Rats
were maintained under standard laboratory condition
MATERIALSAND METHODS and fed with respective diet till the completion thé

experiment. For Stress (S) group rats were resgtdary

Insgruments. The following instruments were used in Placing them in individual nylon plastic bag foh&lay
this study: (i) High-speed homogenizer (DI18 basic,for one We_ek before I§|II|ng_. Un_der these con_dltloats
IKA, Germany) (i) centrifuge (Eppendorf 5810 R, Were fed with respective diet, till the completiohthe
Germany) (i) UV-Visible spectrophotometer (Hitagch ©€XPeriment.

U-1800 single, Germany), (iv) A Reflotron (ROCHE, Lipi ; .
. pid analysis of the blood: Total Cholesterol (TC)
10007908, Germany), (v) A centrifuge (KUBOTA and Triglyceride (TG) were measured by strips with

tzeorig’er;\:ll?rl?;(s)lraiovr\ggg speed 3000 rp.m at roomreflotron—me}chine u_sing 32 pt whole blood. High
' Density Lipoprotein Cholesterol (HDL-C) was

determined by strips (Roche, Germany) with reflotro
machine using 32 |t plasma blood. Plasma blood

as prepared using a centrifuge (KUBOTA 2010,

alaysia) with speed 3000 r.p.m at room temperature
for 10 min to remove red blood cells and recover
plasma. Low Density Lipoprotein Cholesterol (LDL-C)
was calculated from TC, HDL-C and TG values using
the Friedwald equation.

LDL (mg/dL) = Total Cholesterol-HDL
Cholesterol-Triglycerides/5 (Puavilai and
Laoragpongse, 2004). All analyses were completed
ithin 24 h of sample collection.

Chemicals: Sodium hydrogen phosphate ¢N&0,),
potassium dihydrogen phosphate @@R,), EDTA
(Ethylenediaminetetraacetic acid), sodium carbonat
(Na,C0s), anhydrouse copper sulphate (CuSbi,0),
Folin reagent were obtained from Sigma (USA).
Hydrogen pyroxide (bD,), sodium potassium tartrate,
NaOH, cacodylic acid ((CH,AsO.H) and Pyrogallol
(CsHgOs) were from Merck (Germany).

Experimental diets: The Evaluated Red Palm Olein
(RPO) samples consist of carotenes (576 ppm), uitam
E (>800 ppm) and free fatty acids (0.045%) providedW

by Carotino SDN BHD company and Palm Olein (PO)petermination of Catalase (CAT) activity: Enzyme
(Seri Murni) was obtained commercially. The testtdi activity of catalase (EC.1.11.1.6) was determinaseh
was prepared by mixing RPO with normal commercialon  Aebi's method (1984). Catalase activity was
rat pellet to contain 15% of the Red Palm Olein@RP measured at 22°C by monitoring the decomposition of
and Palm Olein (PO). The 15% diet was prepared byydrogen peroxide. The reaction mixture consisted o
adding 15 g RPO and PO to 85g rat pellet and mixe@ o mL of the liver homogenate suspended in phdspha
manually and the diets were then left to absorboft®  pffer (50 mM, pH 7.0) and 1.0 Mi of hydrogen
at room temperature overnight and stored at 20°Geroxide solution (30 mM). The absorbance was
before the feeding trial was conducted. recorded for 2 m. at 240 nm immediately after agdin
hydrogen peroxide solution. Catalase activity was
Animals; Thirty six Sprague Dawley male rats eachexpressed as moles of hydrogen peroxide
weighing between 175-240 g and approximately 8Geduced/min/mg protein.
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£ L, Protein standard curve RESULTS

S 12 —*

5_ oé / Effect of RPO and PO on blood lipid profile: Figure

8 06 — 2 shows the results of TC, TG, HDL-C and LDL-C

£ 04 levels in blood samples of normal and stressedthats

z 0-3 ,// were treated with 15% of RPO and PO for 4 weeks of

) 10 20 50 100 200 treatment. After 4 weeks, there was no significant
Protein concentration (ug/mL) difference (20.05) in TC level between control group

and 15% RPO and PO of normal group but there was a
significant increased {9.05) in 15% PO stressed
group compared to PO and control stressed groug. Th
could be due to the fact that RPO is rich in antiant
Determination of Superoxide Dismutase (SOD)  particularly B-carotene and vitamin E. The results of
activity: Activity superoxide dismutase (EC.1.6.4.2) TG level in blood samples of normal and stressésl ra
was assayed based on the method of Marklund anithat were no significant difference >@.05) between
Marklund (1974). Superoxide dismutase activity wascontrol group and 15% RPO and PO of normal and
determined at 22°C by using the pyrogallol. Thestressed groups. The HDL-C level in blood sampfes o
reaction mixture consisted of 50 mM of cacodyliedac normal and stressed rats was significant difference
buffer pH 8.2, containing 1mM EDTA, 300 [Lof (psO.O’IS) betweenh_(lzor:throl group a”d_15f}/,° RT%@?Q(; PO
liver homogenate, 300 [itof 0.2 mM pyrogallol. The "9mal groups while theére was no significan
absorbance was recorded for 3 minutes at 420 n >0.05) between control group and 15% RPO and PO

immediately after addina the roaallol solution stressed groups. The results of LDL-C level in 8loo
y 9 pyrog " samples of normal and stressed rats that weredreath

Superoxide dismutase activity was expressed as ofiit 150, f RPO and PO for 4 weeks of treatment showed

SOD/minute/mg protein. there was no significant difference>(p05) between
control group and 15% RPO and PO normal groups but

Determination of protein concentrations. Protein there was significant difference(05) between control

concentrations were determined based on the Lowrgroup and 15% RPO and PO stressed groups.

method of Waterborg (2002). To 0.1 mlof sample or Figure 3 shows the results of GOT and GPT level

standard was added 0.1 fLof 2 N NaOH and N blood samples of normal and stressed rats tieaé¢ w
hydrolyze at 100°C for 10 min in a heating block Ortreated with 15% of RPO and PO for 4 weeks of

boiling water bath. The hydrolysate was coole treatment. After 4 weeks, there was no significant

i ¢ d added 1 mL of freshlv mixed | difference (p0.05) in GOT level between control
emperature and added .. mL of Ireshly mixed comp eXgroup and 15% RPO normal group whereas there was
forming reagent. Let the solution stand at room

, - Usignificant difference (©0.05) between control group
temperature for 10 min. After that, 0.1 mL of Folin 3nq 150 PO normal group. The GOT level was
reagent was added using a vortex mixer and let thignificantly lower (§0.05) in 15% RPO and PO
mixture stand at room temperature for 30-60 min (dostressed groups than the control group. The resiilts
not exceed 60 min). The absorbance was recorded @PT level were significantly lower €0.05) GPT level
750 nm if the protein concentration was below @0 in 15% RPO and PO of normal and stressed groups tha
mL™ or at 550 nm if the protein concentration wasthe control group.

between 100 and 2000y mL™’. Figure 1 showed the

standard curve of absorbance which was plotted as Effect of RPO and PO on liver antioxidant enzymes:
function of initial protein concentration and usédo  Figure 4 shows the results of CAT and SOD actiirity

determine the unknown protein concentrations. liver samples of normal and stressed rats that were
treated with 15% of RPO and PO for 4 weeks of

- - treatment. After 4 weeks, there was no significant
Statistical analysis: Results were expressed as mearyiterence (20.05) in CAT activity between control
values + SEM (n = 6). Means of six samples wereyq,n and 15% RPO and PO normal groups. There was
compared by Analysis Of Variance (ANOVA). 5 significant decreased <@.05) in CAT of control
Significant differences between means were det&thin group and 15% RPO stressed group but CAT was
by Tukey's least different significant difference significantly higher (§0.05) in 15% PO stressed group
(p<0.05). The software used was MINITAB® (14.20). than the control group.
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Fig. 2:(A) The Total Cholesterol (TC) in normaldastressed rats fed with red palm olein and palenadior 4

Glutamate oxaloacetate

Fig.
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weeks. Bars are mean £SEM (n = 6), different alphaln each bar indicate significant differert@{®5). (B)
The Triglyceride (TG) in normal and stressed rats With red palm olein and palm olein for 4 wedBars
are mean +SEM (n = 6), different alphabet an eaahiricate significant different §8.05). (C) The High
Density Lipoprotein (HDL-C) in normal and stressatk fed with red palm olein and palm olein for deks.
Bars are mean +SEM (n = 6), different alphabetachear indicate significant different §0.05). (D) The
Low Density Lipoprotein (LDL-C) in normal and steesl rats fed with red palm olein and palm olein4or
weeks. Bars are mean +SEM (n = 6), different alphah each bar indicate significant different@®5)
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: (A) The Glutamate Oxaloacetate Transamir{@®T) in normal and stressed rats fed with rednpalein

and palm olein for 4 weeks. Bars are mean + SEM @, different alphabet an each bar indicate §icamt
different (p<0.05). (B) The Glutamate Pyruvate Transaminad&T(Gn normal and stressed rats fed with
red palm olein and palm olein for 4 weeks. Barsragan + SEM (n = 6), different alphabet an each bar
indicate significant different 0.05)
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Fig. 4:(A) The catalase (CAT) activity in normaildastressed rats fed with red palm olein and pdkindor 4
weeks. Bars are mean +SEM (n = 6), different alphaln each bar indicate significant differenrt@5). (B)
The Superoxide Dismutase (SOD) in normal and stresats fed with red palm olein and palm olein 4or
weeks. Bars are mean +SEM (n = 6), different alphab each bar indicate significant differers®5)

The results of SOD activity in liver samples wereTable 1: The mean + SEM values of body weight @) =

significantly lower (g0.05) SOD in 15% RPO and PO Normal rats Stressed rats
of normal and stressed groups than the controlgrou Body weight  Body weight  Body weight  Body weight
Groups before treatment after treatment  befordrtreat after treatment
DISCUSSION Control 219.6+6.15b 329.4%9.9a 204.9+8.43b  261.1927
RPO  21246.14 b 310.1+11.3a  208.6+6.06b  286.7+24.1a
Nowadays’ peop]e cannot escape from a busy anfeP 211+4.66 b 317.545.18a 204.6+7.15b 306.845.3a
complex lifestyle. Society should also be awaret tha
they are often faced with the daily problems tfzat lead Coronary Artery Disease (CAD) is the most

to stressful situations if they do not deal witltlaver common form of heart disease. Fatty deposits called
way. Stress or in everyday language is called presgs  plaques, composed of cholesterol and fats, build
a common phenomenon that is often experienced bypon the inner wall of the arteries. The rupture of
individuals in their daily lives. Among the conditis that  these lipid-laden plaques and exposure of subssance
can lead to stress conditions is a heavy workloadhat promote platelet activation and thrombin
conflicts in relationships, serious financial peabs and  generation result in thrombus, which interruptsdalo
so on (Azlinaet al., 2011). Stress is known to bring flow. This condition leads to an imbalance between
negative impact on the mind and body. Exposure t@xygen supply and demand and if this imbalance
repeated or prolonged stress can lead to excessiexceeds, it results in Myocardial Infarction (MIy o
exposure to stress hormone that increases theofisk heart attack (Surekbet al., 2007).
various health problems (Kelgt al., 2008). Blood lipids as a whole participate as a key
The antioxidant defense systems in the body cafhtermediate in atherogenesis (Argt al., 1994).
only protect the body when the amount of the freeresults of this study showed an increased levé&in
radicals is within the normal physiological lev@ut — rat fed with PO stressed group. The treated groups

when this balance is shifted towards more of freq nger stress conditions showed a rise in the lef/@C
radicals increasing their burden in the body eitthee ;, po group, but did not increase the level of

to environmental condition or produced within thedp . Jiasterol in the red palm oil stressed group.sThi

and it leads to oxidative stress which may result i finding were similar to that of Benson and Devi q2p

tissue injury and subsequent diseases (Adtesdl.,
2011). Table 1 showed the effect of different RRd a who_ _reported that the TC levels has not shown
glgnlflcant decrease under stress conditions. €hsan

PO on body weight of normal and stressed rats. Th L SR

body weight increased in each group compared withS that red palm il IS rich In vitamin E and beta-
control groups. The means that the increased iry bogc@rotene, while palm oil contains vitamin E. There
weight of rats could be attributed to the high tbady ~ Many studies on the role of oxidative stress baseh
fat content in the groups fed with different Studies were in the etiology of type 2 diabetestrin
concentrations of RPO in comparison with controlbrain lipid peroxidation or DNA damage while theme
groups. Current study observed that the resultthef Vvery few oxidative stress studies in blood lipisfde
body weight of normal rat increased more than segs and not under the same conditions of the currealyst
rats during the period of treatment and this ingisa The replacement of saturated fatty acids with
that stress leads to lower body weight. Polyunsaturated Fatty Acids (PUFA) has been
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recommended over the last few years as dietarygehan of oxidative restraint stress on GOT and GPT redalt
that would lower serum cholesterol and assist inthis study was not in agreement with Devakial.
preventing the development of atherosclerosis(2010) who found that GPT and GOT increased.
However, inclusion of PUFA in the diet increases th Devaki's study differed from this study in type of
risk for lipid oxidation and causes oxidative damag feeding which was standard rat chow and tap wader
through free radical chain reaction in cellular andlibitum. Devakiet al. (2010) used male Wistar rats. Ji
subcellular membranes. Vitamin E a fat-solublersita et al. (2006) reported that the enzyme activities of
is a major antioxidant responsible for terminatirgen  GOT, GPT and LDH of diabetic rats were also
radical chain reactions that result from the ox@abf  decreased in diabetic rats treated with four daffer
PUFA (Shireeret al., 2008). The ROS thus produced plant extracts.
can then attack the double bonds in polyunsaturated The finding of this study were similar to that of
fatty acids, inducing lipid peroxidation which may Benson and Devi (2009) who reported that the CAT
result in more oxidative cellular damage to theactivity in RPO group has shown significant deceeas
membrane lipids, Feeding experiments using variougompared to PO and RPO groups under stress
animal models have highlighted that red palm oil isconditions. Many studies emphasize the importalet r
beneficial to health by reducing oxidative stressof Reactive Oxygen Species (ROS) in the pathogenesi
(Oguntibeju et al., 2010). Palm oil is rich in of various liver diseases (Percival, 1998; Tanikand
monounsaturated fatty acids, antioxidant and vitemi Torimura, 2006; Bekheet al., 2009). Stress is known
and is widely used as oil in diet in many partstid  to increase oxidative stress in the major organs
world. PO has been reported to have beneficiaktsfe including the liver (Azlinzet al., 2011). Vitamin E is a
in oxidative stress association and arterial throsi®d  major antioxidant vitamins found in the cell andhca
and hypertension (Karaji-Baet al., 2006). Red palm prevent cell damage through its activity as a festical
oil contains equal proportion of saturated andchain breaker (Aheet al., 2011). Free radicals have
unsaturated fatty acids such as oleic acid, lirnolanid,  been implicated in the etiology of large number of
palmitic acid, linoleic acid, stearic acid and dd&  major diseases. They can adversely alter manyatruci
acid. It is known to be the richest source of aamotds  pjological molecules leading to loss of form and
in terms of provitamin A equivalents thatdsandB-  function. Such undesirable changes in the bodylezoh
carotenes (Oguntibegt al., 2010). to diseased conditions. Antioxidants can proteairasj
Abdel-Rahman (2011) showed that the damage induced by free radicals acting at wvario
supplementation of vitamin E for 3 weeks improveel t |evels (Aheret al., 2011). p-Carotene has received
picture of oxidative stress in diabetic rats aglenced considerable attention in recent times as a puativ
by a significant (p<0.05) reduction in triglycer&dand  chain-breaking biological antioxidant and its afilio
in LDL cholesterol and significant increase in HDL interact with free radicals such as peroxyl radicad
cholesterol. Antioxidant vitamins C and E and betato scavenge and quench singlet oxygen is well
carotene have the potential to prevent or retardlocumented (Farombi and Britton, 1999). Defense
atherogenesis by inhibiting oxidation of Low-Degsit mechanisms against free radical-induced oxidative
Lipoprotein (LDL) cholesterol (Singlet al., 1995). damage include the catalytic removal of free rddica
Vitamin E is considered as the standard antioxidant and reactive species by factors such as Catalas€)(C
which other compounds with antioxidant activitiee a Superoxide Dismutase (SOD) and reduction of free
compared, especially interms of its biological &t§i  radicals by electron donors such as vitamin E
and clinical relevance. A part from these carotdsoi (tocopherol and tocotrienol) (Limon-Pacheco and
such as betaarotene (Aheet al., 2011). Duthie and Gonsebatt, 2009).
Bellizzi (1999) reported that oxidation of LDL ia

important event in the development of vascularafise CONCLUSION
and that antioxidants which inhibit LDL oxidatiomrc
prevent or inhibit disease progression. The Total Cholesterol (TC) and Triglyceride (TG)

The activities of Glutamate Oxaloacetate were within the normal range with RPO and PO normal
Transaminase (GOT) and Glutamate Pyruvatgat for duration of treatment while under stress
Transaminase (GPT) are cytosolic marker enzymesondition the PO group has shown increase in T€llev
reflecting hepatocellular necrosis as they areassld compared to RPO and control groups. However, the
into the blood after cell membrane damageetJal. HDL-C increased in RPO and PO of normal group but
(2006) reported that the activities of GOT and GRT it was within normal range under stress conditim.
the circulation as indicators of liver damage. Efffect  contrast, the results of LDL-C decreased with RR@ a
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PO of stressed group compared to the control groupAzlina, N., M. Fahmi and T. Muharani, 2011. Effect
However, rats treated with 15% RPO and PO for 4  of tocotrienol and tocopherol supplementation on
weeks showed a decreased in GOT and GPT under liver oxidative status and antioxidant enzyme
normal and stress condition. These results coulduge activity in stress-induced rats. Sains Malaysiana,
to the high content of vitamin E (tocopherols and 40: 481-487.
tocotrienols) and B-carotene in red palm olein. Bekheet, .W., M.E. Madkour, N.A. Ghaffar, M.M.F.
Treatment with 15% RPO and PO diets did not affect = Nosseir and M.M. Mousset al., 2009. The role of
the CAT level after 4 weeks of treatment under radrm myeloperoxidase in hepatitis C virus infection and
condition while there was decreased in CAT leveahwi associated. Open Tropical Med. J., 2: 1-7.
RPO and increased with PO under stress condition®8enson, M.K. and K. Devi, 2009. Influence @f6/»-3
Additionally, the results in RPO group showed that rich dietary oils on lipid profile and antioxidant
higher SOD activity compared to PO and control enzymes in normal and stressed rats. Indian J. Exp.
groups under normal conditions while there were no  Biol., 47: 98-103. PMID: 19374164
significant difference (©0.05) in SOD between the Daugan, E., H.A. Sani, A. Abdullah and Z.M. Kasim,
control group and treated groups under stress 2011. Effect of different vegetable oils (red palm
conditions. olein, palm olein, corn oil and coconut oil) onidip
profile in rat. Food Nutr. Sci.2: 253-258. DOI:
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