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ABSTRACT

Considering the fact that elevated serum conceiotnabf cholesterol is a major risk factor for commy artery
disease, it became necessary to ascertain theteffeconsumption of some edible oils on lipid peofand
haematological parameters. Thirty six male albinigtar rats weighing 200 - 220 g were randomly déddnto 6
groups (n = 6), thus; control group, red palm dRRO) fed group, palm kernel oil (PKO) fed groupcaaut oil
(CCO) fed group, soybean oil (SBO) fed group anshise oil (SSO) fed group. 20 g of each edible ai w
thoroughly mixed with 180 g of palletized growerdemaking a total of 200 g feed. The animals haxss to food
and water ad libitum. After 90 days of feeding, dhénals were sacrificed and blood collected viedizc puncture
for lipid profile and haematological analysis. Résishowed that total cholesterol (TC), triglycexi¢TG), very low
density lipoprotein cholesterol (VLDL-C) and lownddy lipoprotein cholesterol (LDL-C) were signditly (P <
0.05) reduced in the edible oil fed groups, comgangth control. High density lipoprotein choleste(&iDL-C)
was significantly (P < 0.05) higher in the edibli fed groups, compared with control. Red blood ¢eBC) count,
haemoglobin (Hb) concentration and packed cell r@u(PCV) were significantly (P < 0.05) higher iretedible
oil fed groups, compared with control. White blazll (WBC) count was significantly (P < 0.05) reedcin RPO
and PKO groups, compared with control, and sigaifity (P < 0.05) increased in CCO and SSO groupsjgared
with control. We therefore conclude that the edibils used in this study reduced the risk of CHDrégucing
serum cholesterol concentrations, with CCO, SBO &8@ being more beneficial as serum TC concentsiiere
lowest in those groups than RPO and PKO. Also,etfiible oils used for this study enhances erythregiej but
RPO, PKO and SBO are detrimental to leucopoiesis.
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INTRODUCTION

Increased levels of cholesterol or triglycerides miost often consequences of genetic or inheritatdakers of lipid

metabolism. These lipids may also be increaseddomyescommon medical conditions such as diabetestusell
(DM), hypothyroidism, kidney and liver disease [B]2 Medications such as diuretics, prednisonegpgshs and
testosterone, also adversely influence serum deotddevels [4]. In addition, diets high in fatshich is the basis
of this study also affects serum cholesterol andcdGcentrations [5,6].

Cholesterol is an essential part of every celhmlbody. It is necessary for formation of new cafid for older cells
to repair themselves after injury. Cholesterollsaised by the adrenal glands in the synthesgowfe hormone,
such as cortisol, by the testicles to form testosie, and by the ovaries to form estrogen and tegene [7].
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Edible oils include red palm oil (RPO), palm kernél(PKO), coconut oil (CCQO), soybean oil (SBOg¢same oil or
beniseed oil (SSO), groundnut oil (GNO), etc. Thaiteare consumed not only for their supply ofdigin the diets
but for their distinct aromas, colours, and palditgb These oils are rich in essential nutrientsls as vitamins and
anti-oxidant compounds.

Red palm oil, derived from the fruit of oil palr&l@esis guineensisas long been used as cooking oil. Red palm oll
(RPO) is rich in mono unsaturated fatty acids, awttlant and vitamins, and is widely used as oifligts in many
part of the world. RPO has been reported to haveefiigal effect in oxidative stress, arterial thioosis and
hypertension [8,9]. Reports of Zhang et al. [10lpwed that RPO is a good source of carotenoidsy Timther
stated that RPO increased plasma concentratiolplod @arotene, beta-carotene lycopen and alphgtecol.

Palm kernel oil (PKO) is derived from the seedhdf fruit of ElaesisguineensisPKO may not be a good edible oil
since it has been reported to contain a very higftgntage of trans and saturated fats, which isesedlood
cholesterol as well as low density lipoprotein @stérol (LDL-C) levels [11].

Coconut oil (CCO) is derived from coconuEdcos nuciferp CCO have been shown to inhibit lipo-protein
oxidation, with hypolipidemic effects [12]. CCO hlasen proven to be beneficial in hair care, skiecstress relief,
maintaining cholesterol levels, weight loss, inseghimmunity, high blood pressure, diabetes, desdets, and
bone strength [13]. These health benefits have b#ghuted to the presence of lauric acid, cagcicd and caprylic
acid, and the possession of antimicrobial, antiaxigdantifungal and antibacterial properties [13].

Soybean oil is extracted from the seed of glycirse.nits seed contains about 40% protein and 20%/T b# oil is
highly digestible, high in unsaturated fatty acia&l also contains insignificant amount of choledtgr4].

Sesame oil is obtained from sesame seed. The seairnts about 50% oil and 25% protein. It is widaked in
baking, candy making and other food industries 16b, Oil from the seed is used in cooking and cmstabout
47% oleic and 39% linoleic acid. Sesame oil anddftried in sesame oil have a long shell-life beeatie olil
contains an antioxidant. The oil is also used ademtionary fats in ice cream production [15,16].

Dietary oils remain the major source of lipid iredi. Considering the fact that elevated serum curaton of
cholesterol is a major risk factor for coronaryesyt disease, it became necessary to ascertain fthet ef
consumption of these oils on biochemical and haelmgital parameters.

MATERIALSAND METHODS

2.1 Plant Materials and Preparation of Edible Oils

Edible oils used for this study were red palm &PQ), palm kernel oil (PKO), coconut oil (CCO), begn oil
(SBO) and sesame oil (SS0O). Red palm, palm kematkaybean oils were purchased from Watt mark€aiiabar,
Cross River State, Nigeria, while coconut and sesaits were freshly prepared since they were natirg
available in the market.

Coconut oil was prepared using the routine tradétionethod. Ripe coconuts of big sizes was purch&sen Watt
market in Calabar, Cross River State, Nigeria. Tibes were first broken manually and coconut mespeeas
removed, washed in water and grated using the lpeder. The shredded coconut was then stirred dlttilled
water to give coconut milk. The coconut milk wakwakd to stay for 12 hours, after which the curdswhen
scoped into a clean pot and gentle heat was apahsslit 50 - 6%C). As sufficient heat was applied, the curd caked
at the bottom of the pot while the coconut oil camu as a light-yellowish oil. The oil was decantetb a glass
bowl and allowed to cool before being put into &lbavith screw cap to prevent oxidation pendingges

Beniseed was purchased from Obudu main market id@hocal Government Area of Cross River State geNég
The seeds were rinsed to remove debris and sated, vafich they were then sundried. The seeds wearghed
using an electric blender and soaked in hot wateabout 106C, stirred thoroughly to form a watery paste and
allowed to cool. On cooling, the mixture was refrigted at 2C for 24 hours, at the end of which it separatéd &
layers, thus, the oil floating on top, the watethst middle layer and the paste finally settlinghet bottom of the
glass container. The oil was poured into a screttidbpending usage. All oils used for this studyreveefrigerated
pending usage.

2.2 Animal Preparation and Protocol
Thirty six (36) male albino wistar rats weighingd®20220 g were used for this study. The animalsswmrchased
from the Department of Physiology Animal House, I€gp¢ of Medical Sciences, University of Calabargetia.
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Animals were randomly assigned 1 of 6 groups (r),=afier which they were allowed to acclimatize fodays. All
animals were allowed access to food and wadelibitumand 12 hours light/dark cycle. Group 1 servedaasrol,
group 2; red palm oil - treated group (RPO), gr8upalm kernel oil - treated group (PKO), groupcdconut oil -
treated group (CCO), group 5; soybean oil - tregredip (SBO) and group 6; sesame oil - treatedm(8%$0).

2.3 Administration of Edible Oils
The edible oils were mixed with the palletizedweos' feed in the ratio shown in table 1.

Table 1. Diet Formulation

Group | Group 11 Group |11 Group IV Group V Group VI
Control Red Palm Coconut Soybean Sesame oil
palm ail kernel ail ail ail
No of Rat 6 6 6 6 6 6
Palletized 200 180 180 180 180 180
grower feed
Red palm oil (RPO) - 20 - -
Palm kernel oil (PKO) - 20 -
Coconut oil (CCO) - - - 20 -
Soybean oil (SBO) - - - - 20
Sesame oil (SSO) - - - - - 20
Total feed () 200 200 200 200 200 200

The diets were formulated daily to avoid fungi gtbwDuring the formulation of the diet, the oils neeadded to the
palletized growers feed and mixed thoroughly towalfor uniform distribution.

2.4 Sample Collection

At the end of 90 days of feeding, the animals wamaesthetized in chloroform vapour contained iressitator
(3.5% soaked in cotton wool) and blood collected wardiac puncture (blood was drawn from the heart)
modification of the method by Ohwad§l7]. The samples were collected (using 5mis swiaffached to 21G
needle) into plain capped bottles and EDTA - trédethylene diamine tetraacetate) bottles, forreeand whole
blood samples respectively. The samples were imatelgliused for the estimation of the different ablés.

2.5 Serum Lipid Profile Estimation

Estimate of Total Cholesterol

The concentration of cholesterol in blood serum astgnated using the enzymatic colorimetric te$iQD —DAP)
kit method of Sieldel et al. [18].

Principle

Cholesterol esterase catalyses the hydrolysis ofesterol esters into free cholesterol and fattig.a€he free

cholesterol is then oxidized to cholestene-3-oneé aydrogen peroxide in the presence of cholestexalase.

Phenol and 4-amino-antipyrine then combine withiHy@rogen perioxide in the presence of peroxidaggdduce a
red coloured quinonemine which is read colorimatlycat 540nm. The intensity of the colour producedirectly

proportional to the total cholesterol concentratidrihe sample. Aliquots (0.1m) of the sample weased for these
estimations.

Estimate of Serum Triacylglycerol
The triglyceride concentration in the test samplese estimated using the Chiron diagnostic Trigligee GPO kit
method of Negele et al. [19].

Principle

Lipase catalyses the hydrolysis of triacylglycemblycerol and fatty acids. The glycerol is thdrogphorylated in
a reaction catalysed by glycerol kinase to yieldcgiol 3-phosphate, which is oxidized by glycerbbgphate
oxidase to dihydroxyacetone phosphate and hydrpgeoxide, then oxidized the chromogen comprising-ethyl-
n-sulpholydroxypropyl-n-foludine. Sodium salt ion (&@SGIHPI) and 4-aminoantipyrine to form a purptdoured
quinong)inine dye which is read colorimetricallys#Onm. All reagents and samples were brought t@éeature
(20 - 250C).

Estimation of HDL-Cholesterol

HDL-cholesterol was extracted from sample by prigaiipn using heparin sulphate and manganese thlorhe
supernatant obtained after gentrification was thesd for HDL-cholesterol estimation according te thethod of
Siedel et al. [18], for total —cholesterol estiroatpreviously described.
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Estimation of VLDL-C Concentration

The VLDL-cholesterol concentration was obtaineddbgding the serum triglyceride concentration byris factor
of 5 is based on the understanding that in fastirigjects with triglyceride concentration of 400nigide VLDL to
total plasma triglyceride ratio is fixed relativedy 1:5.

VLDL-cholesterol (mg/dl) = Triglyceride
5

Estimation of LDL-Cholesterol Concentration
By the Friedewald's relationship, LDL-cholestemobirived from the difference between the totalsecholesterol
and sum of HDL-cholesterol and VLDL-cholesterol.

LDL-cholesterol = Total cholesterol - (HDL-C + YAL-C).

Atherogenic Index
Atherogenic index was obtained using the formulawe

Atherogenic Index (Al) = LDL-C
HDL-C

2.6 Haematological Parameters Estimation

Blood samples were analyzed using an automated¢aefiter (Coulter Electronics, Luton, Bedfordshls), with
standard calibration, according to the manufacwrarstructions for analysis of human blood andueately
programmed for the analysis of red blood cell (RBGYnNt, total white blood cell (WBC) count, hemdglo (Hb)
and packed cell volume (PCV).

2.7 Statistical Analysis
All data are expressed as the mean + SEM. One -AMN®VA was used for analysis, followed by least acu
difference (LSD) post hoc, using SPSS softwareiorrs7.0. Significant difference was employedPat 0.05.

RESULTS

Effects of Edible Vegetable Oilson Lipid Profile

Table 2 shows the serum lipid profile of albinosrééd with experimental diets. The mean TC in tiféerknt
experimental groups were 105.71 + 1.21, 105.570%,0102.24 + 1.83, 91.00 + 1.23, 91.00 + 1.23 and®@+ 0.26
mg/dl for control, RPO, PKO, CCO, SBO and SSO respely. Serum TC concentration was significant® <
0.05) lower in CCO, SBO and SSO treated group, @atpwith control and RPO group.

Serum total triglyceride concentration in the diffiet experimental groups were 108 + 1.14, 82.5048,284.86 +
5.88, 84.02 + 2.96, 75.00 £ 0.28 and 97.00 + 0.§7dhfor control, RPO, PKO, CCO, SBO and SSO retpely.

Total triglyceride concentration was significan(® < 0.05) reduced in all five (5) groups treated véttible oils,
compared with control. It was also significant®< 0.05) lower in SBO group, compared with SSO grou

Serum concentrations of very low density lipopnot@/LDL-C) in the different experimental groups we22.03 +
0.30, 16.20 + 0.44, 17.40 + 0.56, 16.80 + 0.530Q5- 0.06 and 15.80 + 0.14 mg/dI for control, RFRBO, CCO,
SBO and SSO group respectively. Serum concentrafioriLDL-C was significantly P < 0.05) reduced in RPO,
PKO, CCO, SBO and SSO group, compared with control.

Serum concentrations of high density lipoproteid(HC) for control, RPO, PKO, CCO, SBO and SSO grougs
18.43 + 0.05, 30.80 * 0.49, 37.05 £ 0.42, 39.9681138.50 + 1.33 and 42.53 + 0.56 mg/dl respelstivéDL-C
was significantly P < 0.05) increased in all the edible oils treatemligs, compared with control.

The serum concentration of low density lipoprot@ibL-C) for control, RPO, PKO, CCO, SBO and SSOupo
was 63.87 + 1.22, 63.64 = 0.28, 58.35 * 0.99, 34:30.73, 40.10 = 0.4 and 36.03 = 0.89 mg/dl. Serum
concentration of LDL-C was significantly?(< 0.05) reduced in PKO, CCO, SBO and SSO groupspared with
control and RPO.

Atherogenic index (Al) for control, RPO, PKO, CC8BO and SSO group was 3.47 + 0.04, 2.07 £ 0.0%7. 1.5
0.01, 0.86 + 0.05, 1.04 + 0.01 and 0.85 £ 0.01eebpely. Al was significantly (P<0.05) lower ingtedible oils fed
groups, compared with control.
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Effects of Edible Vegetable Oils on Haematological Parameters

Table 3 shows the haematological indices of albats fed with the different edible oils. The whhod cell
(WBC) count recorded were 9.93 + 0.09, 8.23 + 05187 + 0.25, 12.17 + 0.42, 8.67 £ 0.37 and 10.3D08 p/L
for control, RPO, PKO, CCO, SBO and SSO respegtivebtal WBC count was significantlfP(< 0.05) reduced in
RPO and PKO treated groups, compared with conltretas also significantlyR < 0.05) increased in CCO and
SSO groups, compared with control, RPO, PKO and §BQps.

Red blood cell (RBC) count recorded were 7.13 407192 + 0.11, 8.03 + 0.23, 8.40 + 0.14, 9.00@9(and 8.19 +
0.12 p/L for control, RPO, PKO, CCO, SBO and SS@peetively. RBC count was significantly? (< 0.05)
increased in all edible oil fed groups, comparethwontrol.

The haemoglobin concentrations recorded were 14786, 18.93 + 0.12, 15.33 + 0.08, 18.36 + 0.168183 + 0.14
and 17.13 £ 0.28 g/dL for control, RPO, PKO, CCBC5and SSO respectively. Haemoglobin concentratias
significantly P < 0.05) increased in RPO, CCO, SBO and SSO graagpspared with control.

The percentage packed cell volume (PCV) for con®R#O, PKO, CCO, SBO and SSO group was 36.69 + 0.07
45.20 + 0.20, 50.13 + 0.54, 42.90 + 0.51, 54.67.290and 47.70 £ 1.41 % respectively. Percentage R&s
significantly ° < 0.05) increased in RPO, PKO, CCO, SBO and S®0pg, compared with control.

Table 2. Serum lipid profile of the different experimental groups (mg/dl)

Parameters Control RPO PKO CCO SBO SSO
105.71 105.57 102.24 91.00 94.40 95.00
Total cholesterol +1.21 +0.97 +1.83* +1.23*® +0.49* +0.26*
108.86 8250 84.86 84.02 75.00 97.00
Total Triglyceride +1.14  +2.43* 15.88* +2.96* +0.28** +0.57*

22.03 16.20 17.40 16.80 15.00 15.80
Very low density lipoprotein  +0.30  +0.44* +0.56* +0.53* +0.06* +0.14*
18.43 30.80 37.05 39.96 38.50 42.53
High density lipoprotein +0.50 £0.49* +0.42* +1.81* +1.33* +0.56*
63.87 63.64 58.35 34.30 40.10 36.03
Low density lipoprotein +1.22 +0.28 +0.99* +0.73* +0.4* +0.89*
3.47 2.07 1.57 0.86 1.04 0.85
Atherogenic Index (Al) +0.04  +0.01* +0.01* +0.05* +0.01*  +0.01*
*P < 0.05 vs control, a = P <0.05 vs SSO, b = P05 vs RPO & PKO, values are mean +SEM. n = 6.

Table 3. Haematological parameters of the different experimental groups

Parameters Control RPO PKO CCO SBO SSO
9.93 8.23 5.77 12.17 8.67 10.50
Total white blood cells (u/L) +0.09  +0.18* +0.25* +0.42* +0.37 +0.03*
7.13 7.92 8.03 8.40 9.00 8.19
Red blood cells (u/L) +0.14  +0.11* +0.23* +0.14* +0.09* +0.12*
14.73 1893 1533 18.36 16.83 17.13
Haemoglobin (g/dL) +0.06  #0.12* +0.08* +0.14* +0.14* +0.28*
36.69 4520 50.13 4290 54.67 47.70
Packed cell volume (%) +0.07 +0.20* +0.54* +0.51* +0.29* +1.41*
*P < 0.05 vs control, values are mean + SEM. n = 6.

DISCUSSION

The amount and type of fat contained in a dietlbag been linked with the risk of Coronary Hears&ise (CHD),
with saturated fats being adverse while polyunsdgar fats being protective factors.

Lipid profile assessment showed that serum TC wasied in the edible oil fed groups, compared wibhtrol,
with CCO fed group being lowest. Consequently, VGDL-C and LDL-C were significantly reduced in tleelible
oils fed groups, compared with control. The loweshcentrations of VLDL-C and LDL-C were recordedSBO
and CCO respectively. HDL-C concentration in théledoil fed groups was significantly higher thaomtrol, with
SSO fed animals having higher values, comparetiéother edible oil fed groups, an indication diemeficiary
effect of the oil. Consequently, atherogenic indé¥ showed that the edible oil fed groups have dowisk of
developing coronary artery disease (CHD), compaiiga control.

Ide et al. [20] had earlier reported that ediblis are beneficial because they contain a varietgtbhér chemical
compounds which are known anti-oxidants that blogidative damage, implicated in atherosclerosis alst
reduce blood pressure, thus preventing hyperten$iom protective effect of HDL-C is most widelyrddtited to its
key role in mediating the reverse cholesterol tpansfrom the peripheral tissues to the liver fesutilization [21].
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Saturated fatty acids usually increase the HDL-@ceatration, which has been associated with inedtasgcithin

cholesterol acyl transferase [22]. It should beeddhat oxidation of LDL-C is a risk factor for atiesclerosis and
coronary heart disease. Since HDL-C enhances Hikition of LDL-C oxidation [23,24,25], one can adude that

the edible oils are beneficial in preventing comgrtzeart disease.

Haematological investigations provide informatiantbe general state of blood and the reticulendiathsystem. In
this study, some variations in hematological indiogere observed following the feeding of rats oetgi
supplemented with different edible oils. RPO andZPéd rats showed a lower WBC count, compared eatttrol,
CCO, SBO and SSO, while CCO fed group showed areésed WBC count, compared with control. Consistent
with the findings of Abdul-Rahman et al. [26], WRGunt was significantly increased in SSO fed gragmpared
with control. RBC count was increased in the edible fed groups, compared with control. Consequentl
haemoglobin concentration and % PCV was increasetia different edible oils treated groups, comg@andgth
control. Haemoglobin concentration was highest BOSfed group, consistent with the fact that RBC rtowas
highest in the same group.

CONCLUSION

We therefore conclude that the edible oils usetthimstudy reduced the risk of CHD by reducing seaholesterol
concentrations, with CCO, SBO and SSO being monefi@al as serum cholesterol concentrations weneett in
these groups than RPO and PKO. Also, the edibfeusiéd for this study enhances erythropoiesisRB@®, PKO
and SBO are detrimental to leucopoiesis.
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