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ABSTRACT

Thermoxidized palm oil has been shown to generagerhdicals in the body, and constitute a majekractor for
developing varying degree of disorders. Followihg tvidely celebrated medicinal uses of Aloe vetathes study
therefore seeks to examine the effects of its aslmation on various haematological parameters atsrchronically
fed with thermoxidized palm oil. Fifteen albino &fsrats weighing 200 — 250 g were randomly assigheof 3
groups (n = 5), thus; control, thermoxidized palin(@PO) fed group - untreated and TPO fed groupeated with
Aloe vera gel (TPO + AV) at a dose of 0.2ml/100dgybaveight per oral route. The administration of dbleera gel
lasted for 4 weeks, after which the animals werziieed and blood samples collected for analyBissults showed
that TPO significantly (p<0.05) increased mean dailater intake and decreased (p<0.001) white bloelti count,
compared with control. White blood cell count wamgicantly (p<0.05) reduced in TPO + AV group cpared
with control, and significantly (p<0.05) higher iPO + AV group, compared with TPO group. Plateletict was
significantly (p<0.05) increased in TPO + AV grouppmpared with control and TPO groups. Low density
lipoprotein (LDL-c) was significantly (p<0.05) reded in TPO + AV group, compared with control. Véow
density lipoprotein (VLDL-c) was significant (p<@)0reduced in TPO + AV group, compared with TPOugro
Thermoxidized palm oil consumption did not sigaifity alter red blood cell count, total serum clsirol, and
serum electrolytes in this study. However, Aloe\g@l administration appeared to be beneficialéducing LDL-c
and VLDL-c, hence, a possible anti - hyperlipidesffect.

Keywords: Blood cell count, body weighlipid profile, thermoxidized palm oil, serum elealirtes

INTRODUCTION

Palm oil is an edible vegetable oil obtained frdva mesocarp of the fruits of the tropi€dheis guineensifl]. It is

the cheapest and most commonly used oil in Nigéria. used either in its fresh form or in its thelly oxidized
(bleached) form. Thermally oxidized palm oil isfdient from fresh palm oil owing to the presencdreé radicals
generated as a result of heating [2, 3]. Thermaigized palm oil has been reported to decreasy leight [4],

deplete vitamins A and E in the body [5]. Os#tnhal, [2] had previously reported that consumption dadrthally
oxidized palm oil diet causes damage to the liveer the kidneys, and blood vessels are not spated [6

Aloe is a cactus-like, succulent perennial plarthvaiver 360 species. It belongs to family Liliacgaab-family of
the Asphodelaceae), cultivated in warm climaticaarand native to North Africa [7Rloe verabarbadensis has
been named the most therapeutically effective sgemmong the over 360 identified species Alpe veragel has
been shown to contain 75 nutrients, 20 mineralyittinins and 18 amino acids (including 7 essemtmino acids)
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[8, 9]. Aloe verais reputed for a number of therapeutic benefiteyTinclude; alleviating respiratory tract disorders
[10], cardiovascular system disorders [11-13], ende system disorders [13-15], blood and immunstesy
disorders [13-15], and gastrointestinal systemrdes associated with peptic ulcer and type 1 désbmellitus
[16-21].

Following the widely reported beneficial use Alfoe veragel in the management of varying degrees of health
disorders, this study seeks to determine the effeéloe veragel on possible derangements in haematological and
biochemical indices secondary to chronic consumpicthermally oxidized palm oil.

MATERIALS AND METHODS

2.1 Experimental Animals

Fifteen adult male albino Wistar rats weighing 260250 g were purchased from the animal house of the
Department of Physiology, College of Medical SciEsicUniversity of Calabar, Nigeria. The animals aver
randomly assigned into 3 groups of 5 animals e@bb.animals were fed with normal food and waterXaveeks
during the acclimatization period. Group 1 servede@ntrol, group 2 and 3 served as thermoxidizéah jpd (TPO)

and TPO +Aloe verafed group, respectively.

2.2 Diet Formulation

Ten litres of palm oil was purchased from Okuku ketiin Okuku, Yala local government area, CrosRBtate,
Nigeria. The palm oil was thermally oxidized aslieardescribed by Isong, [4] and Osmh al.,[2]. Fresh palm oil
was heated at 180 in a stainless steel pot intermittently for filmes with each lasting twenty minutes. At the end
of each heating session, the oil was allowed td fydive hours. Thermoxidized palm oil was mixadth normal

rat feed in the ratio 159 : 859 respectively.

2.3 Preparation of CrudeAloe vera gel

Aloe veraplant with leaves 40 - 60 cm in length was purctdsem the University of Calabar, botanical gardea
was authenticated by the Chief Herbarium OfficeBofany Department of University of Calabar, Cataligeria
asAloe barbadensis millefThe leaves were plucked and rinsed using cleaarywthen dried with a clean piece of
cloth. Using a knife, the leaf was sliced longinally to expose the gel. The gel was gently scraptdan electric
blender to shatter the block. This preparation daise daily, throughout the administration periodd @he Aloe
vera gel was administered to the animals without sterag prevent loss of phytoconstituents secondary t
prolonged storage [15Aloe veragel was orally administered to group 3 animals (FPA&loe veragel) at a dose of
0.2ml/100g body weight [15,22] for 4 weeks.

2.4 Collection of Blood Sample

After 28 days of administration éfloe veragel, the animals were anesthetized using chlonof®.8%) anaesthesia
which was soaked in cotton wool and enclosed iesacdator. The animals were introduced into thécdator, one
at a time. On observation of loss of reflexes, ahamal was removed and blood was collected immelgiahto
EDTA coated vials and plain capped bottles for whalbod and serum analysis, respectively. Blood eediected
via cardiac puncture using a 5 ml syringe and a 2é&lle.

2.5 Blood Cell Count

Blood samples were analysed using an automatedcoalhter (Coulter Electronics, Luton, Bedfordshiki)
having standard calibrations, according to the rfaturer's instructions. The parameters measured;wed blood
cell (RBC) count, white blood cell (WBC) count apidtelet count.

2.6 Serum Lipid Profile Estimation

Serum lipid profile was assessed using the enzgnealiorimetric test kit method of Sieldet al, [23] for serum
total cholesterol (TC) and high density lipoprotéiDL-c) estimation. Serum triglyceride (TG) cont@tion was
determined by method of Negedeal,[24]. Very low density lipoprotein (VLDL-C) concaation was obtained by
dividing the serum TG by 5. This factor of 5 is éadson the fact that in fasting subjects with troglside
concentration of 400 mg/dl, the VLDL to total pleestniglyceride ratio is fixed at 1:5.

VLDL-C (mg/dl) = Triglyceride (TG)
5

Using the method of Friedewalket al, [25], low density lipoprotein (LDL-c) was derivedoim the difference
between serum TC and sum of HDL-c and VLDL-c, thus;
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LDL-c = TC - (HDL-c + VLDL-c)

2.7 Determination of Serum Electrolytes Concentratin

Serum sodium and potassium ion concentrations wietermined using a flame photometer (Model 410C,
Petracourt Ltd, England). Serum chloride ion cotregion was determined by end point calorimetrication as
described by Kolthofet al, [26]. Serum bicarbonate ion concentration was meadsby the modified method of
Forrresteret al,[27].

2.8 Statistical Analysis

All results in this study are presented as MearEMSThe one — way analysis of variance (ANOVA) weed to
analyse the results obtained in this study, folldvbyy a Post HOC multiple comparison — the leashiaant
difference procedure (LSD). The level of significarwas fixed at p<0.05. Computer software - SP3Siae 17.0
and Excel analyser (Microsoft corporation) 2007si@r were used for the analysis.

RESULTS

Mean daily water intake was 24.1 + 1.19, 28.5 #51ahd 28.0 £ 1.29 ml, for control, TPO and TPO + AV
respectively. Mean water intake was significantighler in TPO group, compared with control. Meanlyd&od
intake was 28.1 £+ 0.85, 30.1 + 0.52 and 29.3 + .2fdr control, TPO and TPO + AV respectively. Tdavas no
significant difference in mean daily food intake@ss the groups measured. There was no signifdiéfatence in
body weight change among the groups — control (268t® g), TPO (24.0 = 2.45 g) and TPO + AV (31.6.96 g),
(Table 1).

White blood cell count for control, TPO and TPO ¥ &as 9.72 + 0.49, 4.14 + 0.44 and 5.94 + 0.375aeéll/uL,
respectively. White blood cell count was signifitar{p<0.001) reduced in TPO and TPO + AV groupsnpared
with control. White blood cell count was signifi¢Bn(p<0.05) higher in TPO + AV group, compared WiEPO
group. Red blood cell count was 7.88 + 0.44, 6.7678 and 6.18 + 0.74 xiCell/uL, for control, TPO and TPO +
AV, respectively. There was no significant diffecenin RBC count among the groups in this studyteidacount
was 1014.6 + 65.0, 998.0 + 25.8 and 1277.0 + 183 Cell/uL, for control, TPO and TPO + AV, respectijve
Platelet count was significantly (p<0.05) highefMiRO + AV group, compared with control and TPO go(Table
1).

Table 2 shows results of the various serum elgdgslassessed in this study. Sodium, potassiurorigél and
bicarbonate ions were not significantly alteredhis study.

Table 1: Comparison of mean water and food intakeand body weight change among the groups

Parameter Control TPO TPO +Aloevera
Daily Water Intake (ml) 241+1.19 | 285+1.15 28.0+1.29

Daily Food Intake (g) 28.1+0.85 30.1 + 0.52] 29.3+1.23
Body Weight Change (g) 16.0 +4.00 24.0 +2.45 31.0 +6.96
WBC Count (x10° Cell/uL) 9.72+0.49 | 414+044] 5.94+0.37"

RBC Count (x1C Cell/uL) 7.88 +£0.44 6.75+0.78 6.18+0.74
Platelet Count (x1G Cell/uL) | 1014.6 + 65.0] 998.0 + 25.8] 1277.0 + 1038

*p<0.05, a = p<0.001 vs Control; b = p<0.05 vs TPO

Table 2: Comparison of serum electrolytes in the ffierent experimental groups

Parameter Control TPO TPO +Aloevera
Sodium (mmol/L) 128.2 +£3.51| 135.0+1.51 127.2 £ 4.65
Potassium (mmol/L) 4.36 +0.23 4.75 +0.18] 416 £0.33
Chloride (mmol/L) 98.0+2.36 | 104.4+2.04 95.6 +3.70
Bicarbonate (mmol/L) | 19.0+1.51 20.4 £1.21 19.0 £ 0.89

Serum total cholesterol concentration for conffé#O and TPO + AV was 3.38 + 0.04, 3.68 + 0.17 aild@ ¥ 0.37
mmol/L, respectively. Serum TG concentration wak/Qt 0.01, 0.48 = 0.00 and 0.44 + 0.01 mmol/L fonteol,
TPO and TPO + AV group, respectively. Serum HDLoc ¢ontrol, TPO and TPO + AV group was 1.60 + 0.12,
1.68 + 0.01 and 1.71 + 0.16 mmol/L, respectivelpefie was no significant difference in TC, TG andLHD
between the groups in this study. Serum conceatratf LDL-c for control, TPO and TPO + AV group wAs9 +
0.05, 1.80 + 0.14 and 1.33 = 0.17 mmol/L, respetyivSerum LDL-c concentration was significantly<Qo05)
lower in TPO + AV group, compared with control. @@r concentration of VLDL-c for control, TPO and TRO
AV group was 0.21 + 0.00, 0.22 + 0.00 and 0.17 @0mmol/L, respectively. Serum VLDL-c concentratioas
significantly (p<0.05) lower in TPO + AV group, cpared with TPO group (Table 3).
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Table 3: Lipid profile analysis in the different experimental groups

Parameter Control TPO TPO +Aloevera
TC (mmol/L) 3.38+0.04| 3.68+0.1} 3.77 £0.37
TG (mmol/L) 0.47 £0.01| 0.48 +0.0( 0.44 +0.01

HDL-c (mmol/L) 1.60+0.12| 1.68 +0.0] 1.71+0.16

LDL-c (mmol/L) 1.79+0.05| 1.80+0.14 1.33 £ 0117

VLDL-c (mmol/L) | 0.21+0.00] 0.22 +0.0(¢ 0.17 + 0°02
*p<0.05 vs Control and TPO; a = p<0.05 vs TPO

DISCUSSION

In Nigeria today, several foods are being friedhi@ course of preparation. Quite disturbing isfw that the palm
oil used in frying is been collected and stored fetuse. Considering the fact that thermally oxadizpalm oil
increases levels of various oxidants in the bobis study was designed to assess the effects of diP@ome
haematological and biochemical parameters. Wattakén was significantly (p<0.05) higher in TPO grpup
compared with control. Although food intake wasHh@g in TPO group compared with control, this was no
significant. Body weight change increased in th@®©Tdhd TPO + AV groups compared with control, big @iso
was not significant. Consistent with reports ofrfégan, [28] WBC count was significantly (p<0.05)ueed in
TPO group, compared with contrélloe veragel significantly (p<0.05) increased WBC counflirO + AV group,
compared with TPO group. Although there was a réddn RBC and platelet count in TPO group, thigswot
significant compared with control. Thermally oxiddz palm oil is known to contain free radicals armyrhave been
responsible for these observed effects on bloddcoaht.

Serum electrolytes are known to control or regulairomuscular activities and contribute in boduyicfl
homeostasis [29]. Presence of kidney disease bokts a great deal to the likelihood of developéfectrolyte
imbalance in the body. Also, there has been stnoogjtive correlation between the incidence of edeand
hypertension with elevated levels of sodium chlerilacl) [30]. Studies have now suggested thatrotiinty serum
electrolyte levels have improved survival and préed cardiovascular diseases associated with elgtetr
imbalance [31]. It is now known that electrolytebiatances are not solely associated with alterechbioal status,
but could also be influenced by dietary habits [Fllowing the chronic administration of thermatlyidized palm
oil in this study, there was no alarming deviatioserum electrolyte levels (table 2). Althoughisod and chloride
concentrations were elevated in the TPO fed grthepjncrease was not significant, compared withtrobigroup.
However, Aloe veragel reduced the concentrations of these elect®ligelevels lower than that of the control
group, showing its potential beneficial effect.

Also assessed in this study was serum lipid profifleich is an important biochemical index that giwveformation
on whether or not an individual is likely to develcardiovascular disease. Serum lipids were oty elevated
in TPO group, compared with control. This is cotsis with other findings [33—35] that also reported
insignificant increase in serum lipid profile foling the consumption of thermally oxidized palm @in the other
hand, Gill et al, [33] observed that continuous feeding with thetynalxidized palm oil causes a decrease in
triglyceride concentration. Following the repotiatt TPO has no significant negative effect on lipidfile, there is
no cause for celebration yet as this wide rangeaoftion may have been consequent upon the smgdktidn of
exposure to thermally oxidized palm oil and the rjitg one is being exposed to. In our studype veragel
significantly (p<0.05) reduced LDL-c concentratiorthe TPO + AV group, compared with control andOr§roup.
Aloe also significantly reduced VLDL-c concentration the TPO + AV group, compared with TPO groupisT
shows the possible beneficial roleAdbe veragel in preventing atherosclerosis.

CONCLUSION

Thermally oxidized palm oil consumption did notrsfgcantly alter red blood cell count, total seruwimolesterol,
and serum electrolytes in this study. Howevdne veragel administration appeared to be beneficial irucéth
LDL-c and VLDL-c, hence, a possible anti - athemigeeffect.
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