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Abstract:Many studies suggest oils with a high medium cham saturated fatty acids content are responsible
for the cholesterol-raising effect of saturated fat The aim of this study was to evaluate the effect of the Irvingia
gabonensis kernel oil on plasma lipoproteins, blood glucose and liver lipids in rats. A feeding experiment was
carnied out 1 which rats were fed to a normal diet and the received a daily admimstration of 01l 1 mL of Irvingia
oil or desionised water water (controls). After 4 weeks, blood lipids, blood glucose liver and fecal lipids were
mesured using standard methods. After 4 weeks the plasma HDL cholesterol (p<0.01) and triglyceride levels
(0.01) were higher in Trvingia oil group. There was nodifference in plasma cholesterol and L. DL cholesterol level
but LDL:HDL and total cholesterol HDL ratios (p<0.01) were sigmficantly lower after the administration of the
Irvingia oil. The Bloed glucose level (p<0.01) of ammals receiving Irvingia o1l was also lower compare to
controls. The liver cholesterol {(p<0.01) and triglyceride levels (P<0.002) were significantly higher in Trvingia
oil group. Although the Trvingia oil has a myristic acid and lauric acid values of 39.2 and 51.1%, respectively,
the hypocholesterolemic effect can be explain by high the Vitamin A, p- carotene and may be phytosterols

levels.
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INTRODUCTION

Epidemiological surveys showed low cholesterol
levels and low prevalence of coronary heart disease in
populations consuming diet low in total fat, sturated fatty
acid and cholesterol. The effect of dietary Saturated Fatty
Acids (SFA) on  total cholesterol levels is well
established. The increase in total cholesterol induced by
SFA is due mostly to an increase in LDL cholesterol due
to an mcrease mn the number of LDL particles. The
increase prevalence of coronary heart diseases in many
population 15 associated to a high consumption of
Saturated Fatty Acids (SFA) diets undoubtedly have a
high coronary risk in spite of their higher HDL levels!™!.
Saturated dietary fat usually contains a mixture of SFA of
different chain lengths. It has been demonstrated that the
different SFA are not equally hypercholesterolaemic. The
principal SFA in camerooman diets i1s palmitic acid
(Cl6:0), stearic acid (C18:0), myristic acid (C14:0) and
lauric acid (C12:0). Many studies suggest that lauric,
myristic and palmitic acids responsible for the cholesterol-
raising effect of saturated fat . Recent findings about
differences in the cholesterol-raising potential of the
different SFA, the general recommendation to reduce the
amount of SFA consumed. This study was designed to

evaluate the effect of Irvingia gabonensis oil on blood
lipids and glucose in young and adults oveweight rats.

MATERIAL AND METHODS

Plant: Fruit of Irvingia gaborensis were collected in the
Southern province of Cameroon And identified in the
National Herbarium (IRAD, Camercon).

Preparation of the extract: The dry seeds of Irvingia
gabonensis were ground in a mixer. Ground plant material
was extracted with hexane as follows. Two Thousand
gram of the dried powdered. Seeds were extracted with 51
of hexane (31, 11, 11, three extractions). The solvent was
evaporated to at room temperature for 2 weeks. The oil
content of the seeds was 68 %.

Animals: Wistar male rats (270-280 g) were used in
these experiments. The
standard cages with food and water ad libitum, at
room temparature (20+2°C) with artificial light from
7.00 am to 7.00 pm. The ammals kept under controlled
environment following  the  standard  operating
procedures of the amimal house facility.

animals were housed in
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Treatment: Rats were divided into 2 test groups of
8 ammals. Both groups were fed on a standard diet. One
group received one daily oral administration of 1mI. of
Irvingia gabonensis oil for four weeks. The other group
received desionised water (1 mL) and served as controls
The diet was prepared according to the guidelines for
care and use of experimental animals issued by the UK
Home office And contamed 36% maize starch,30%
sucrose, 20% casein, 8% maize oil, 4% mineral mix and 2%
vitamin mix. Throughout the study all rats were housed in
individual cages and had free access to water and food.
Body weight, food intake and fecal output were measured
daily.

Sampling procedure: After four weeks of treatment, rats
were were anesthetized with diethyl ether and were kalled
after a 12 h fasting.Blood was collected from the
abdominal aorta mnto heparinized centrifuge tube. The
liver, abdominals and subcutaneous fat were also
removed , rinsed in ice-cold saline water, blotted dry with
tissue paper, weighed and stored at - 4°C until extraction
of lipids.

Analytical procedure: Total cholesterol and glucose in
plasma were determined using enzymatic method™ and
plasma triglyceride was determined as previously
described"”. HDL cholesterol was determined using a
heparin manganese precipitation of Apo B- containing
lipoproteins™!. LDL cholesterol was calculated using the
friedwald formula!” Total lipids in liver and feaces were
extracted by the method of folch et al, . The total
cholesterol and triglyceride contents in this lipid fraction
were measured using the same diagnostics kits for plasma
analysis.

Statistical analysis: The data was expressed as Mean +
SEM for eight rats. All statistical analysis was done by
unpaired student t-test.

RESULTS AND DISCUSSION

Body weight: The changes of body weight were not
different between the two group, but abdominal fat was
significantly lower (p<<0.05) in Irvingia o1l group (Table 1).

Blood lipids and glucose: The plasma HDL cholesterol
(p=<0.01), triglyceride (0.01) were higher in Trvingia oil
group. There was no difference m plasma cholesterol and
LDL cholesterol level but LDL:HDL  and total
cholesterol:HDL ratios (p<0.01) were significantly lower
after the administration of the Trvingia oil. The Blood
glucose (p<0.01) of animals receiving Irvingia oil was
lower compare to controls({Table 1)
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Table 1: Effect on body weight, blood lipids, blood ghicose , liver and fecal

lipids
Variables Irvingia oil Controls
Intial weight (g) 269.546.19 2804563
Final weight (2) 270.545.7 278.947.52
Intra abdominal fat (g~'kg body weight) 24.8 +6.12% 36.3+4.91
Subcutaneous fat (g~ 'kg body weight) 36.3+4.91 357 £3.95
Blood lipids
Total cholesterol (mg dL™) 61+12.242 53.00£2.95
Triglyceride (mg dL™1) 98.50+9.85+* 63.25+2.53
HDL (mg dL™) 23.2542.13%%  15.5020.64
LDL (mg dL-1) 16.732.50 221143.28
TC/HDL 2.75+0,15%* 3.42+0.10
LDL/HDIL. 0.33H0.26%* 1.47+0.17
Blood glucose (mg dL™) 57.46.40£1.2%%  64.8041.74
Liver lipids
Liver weight (g/ 1000g body weight) 31,1 22,76 25,5 +1,72
cholesterol (mg g™ liver) 944,32 30.6+1.51"
Triglyceride (mgg ™' liver) 166,68+8.17 663,11
Fecal lipids
Fecal weight (wet wt /d) 2.30+0,02 2.26+0,03
cholesterol (mg g! feces) 26.8+0.63 22+40.85
Triglyceride (mg g ! feces) 27.43+0.95 2341.02

Mean = SEM, n=8 "p<0.05; **p=<0.01 vs controls

Liver and fecal lipids: Irvingia oil mcreased both liver
cholesterol (p<<0.01) and triglyceride level (p<<0.002)
compare to controls. . There was no difference in faecal
lipid excretion .

Ejiofor" has given myristic acid and lauric acid values of
39.2% and 51.1% from I. gabonensis var. excelsa (now I.
wombolu) kemels from Cameroon.

DISCUSSION

Ejiofor " and Okolo™"” reported that the myristic acid
and lauric acid content of Irvingia lernels vary depending
on the source of the fruits (Nigeria: 50.6 and 38.8%; Sierra
Leone: 33.5 and 58.6%, respectively). Unpublished data
has given myristic acid and lauric acid values of 39.2%
and 51.1% from I wombolu kemels from Cameroon.
Although Trvingia oil has a high level of myristic and
lauric acid cited as having the greatest unpact on serum
cholesterol™'®'™ the administration of that oil to
normaclipidemic rats did not affect the plasma total
cholesterol. This results are in contradiction with previous
studies which suggested that oil with a hugh levels of
saturated fatty acids with chamn lengths longer than
10 carbons raised serum cholesterol levels. Hegsted
et al.'. Dietschy et al" found that changes in plasma
LDL-C concentration are secondary consequences to
changes in liver metabolism of dietary cholesterol and
fatty acids. A high levels of saturated fatty acids (C12:0,
14:0, 16:0), result in a decrease in the level of liver LDL
receptor activity and an increase in the LDL-C production
rate. The side effects of saturated fatty acid of the wrvingia
o1l 18 limited by the phytonutrients such as carotenoids,
tocopherols, tocotrienols and phytosterols present in
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irvingia oil in high amounts. Phytonutrients such as
tocotrienols have been demonstrated to have potent

antioxidant properties™, reduced
222 delay atherosclerosis progression

[

10.

11.

12.

cholesterol levels
[24]

REFERENCES

Beynen, A.C. and M.B. Katan 1989. Impact of
Dietary Cholesterol and Fatty Acids on Serum Lipids
and Lipoproteins in Man. In: Vergroesen A.J. and
M.A. Crawford, (Eds.). The Role of Fats in Human
Nutrition. 2nd (Edn.). London: Academic Press Ltd,
pp: 237-286.

Dietschy, T M., L.A. Wollett and D.K. Spady, 1991.
Dietary Fatty Acids and the Regulation of Plasma
Low-Density Lipoprotein Cholesterol Levels. Tn:
Weber P.C. | A, Leaf, (Eds), Atherosclerosis
Reviews New York: Raven Press, pp: 7-18.

Grundy, SM. and M.A. Denke, 1990. Dietary
mfluences on serum lipids and lipoprotems. T.
Lipid Res., 31: 1149-1172 .

Katan, M.B., PL. Zock and R.P. Mensink, 1995.
Dietary oils, serum lipoproteins and coronary heart
disease. Am. J. Clin. Nutr. 61: 31368-1373.

Denke, M.A. and S.M. Grundy, 1992, Comparison of
effects of lauric acid and palmitic acid on plasma
lipids and lipoproteins. Am. J. Clin. Nutr., 56; 895-898
Temme, EHM., R.P. Mensink and G. Hornstra, 1996.
Comparison of the effects of diets enriched in lauric,
palmitic, or oleic acids on serum lipids and
lipoproteins in healthy women and men. Am. J. Clin.
Nutr., 63: 897-503.

Zock, PL., THM. de Vries and M.B. Katan, 1994.
Impact of myristic acid versus palmitic acid on serum
lipid and lipoprotein levels in healthy women and
men. Arteriosclerosis Thromb., 14: 567-575.

Allain, C.C., L.S. Poon, C.G. Chan, W. Richmond and
P.C. Fu, 1974, Quantitative determination of serum
cholesterol by the wuse of enzymes. Clin.
chem, 20: 470-475.

Trinder, P., 1969. Determination of glucose m blood
using glucose oxidase with an alternative oxygen
acceptor. Ann. Clin. Biochem , &: 24.

Buccolo, G. and H. David, 1973. Quantitative
determination of serum triglycerides by the use of
enzymes. Clin. Chem., 19: 476.

Warnick, G.R. and I.J. Alberers, 1978. Heparin-Mn"
quantification of high density-lipoprotein by
ultrafiltration procedure for lipemic samples. Clin.
Chem., 24: 900-904

Friedwald, W.T., RI. Levy and D.S. Fredrickson,
1972, Estimation of concentration of low density
lipoprotem cholesterol in plasma without use of the
ultracentrifuge. Clin. Chem., 18: 449-502.

594

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Folch et al., 1957. A simple method for the isolation
and purification of total lipids from animal tissues. T.
Bio. Chem., 226: 497-509.

Ejiofor, M.AN., 2005. Nutritional values of oghono
(Irvingia gabonensis var. excelsa, InBoland, D. and
D.O. Ladipo (Eds.). Irvingia: Uses, Potential and
Domestication, ICRAF, Nairobi, Kenya.

Okolo, H.C.. Industrial potential of various Irvingia
gabonensis products such as oil, Ogbono and juice,
In: Boland, D. and D.O. Ladipo (Eds.), Trvingia: Uses,
Potential and Domestication, ICRAF, Nairobi, Kenya.
Bonanome, A. and SM. Grundy, 1988. Effect
of dietary stearic acid on plasma cholesterol
and lipoprotein levels. N. England. . Med,
318:1244-1248.

Bonanome, A., A. Pagnan, 5. Biffanti et al., 1992.
Effect of  dietary  monounsaturated — and
polyunsaturated fatty acids on the susceptibility of
plasma low density lipoproteins to oxidative
modification. Arteriosclerosis. Thromb., 12: 529-533
Hegsted, D.M., R.B. McGandy, M.I.. Meyers and
F.I. Stare, 1965. Quantitative effects of dietary fat
on serum cholesterol in man. Am. J. Clin. Nutr.,
17: 281-295.

Dietschy, TM., L.A. Woollett and D.K. Spady, 1993.
The interaction of dietary cholesterol and specific
fatty acids in the regulation of DT, receptor activity
and plasma LDL-cholesterol concentrations. Annal
NY. Acad Sci., 676: 11-26

Serbinova, E., V. Kagan, D. Han and I.. Packer, 1991.
Free radical recycling and intramembrane mobility in
the antioxidant properties of alpha-tocopherol and
- tocotrienols. Free Radical Biology and Medicine,
10: 263-275

Qureshu, AA., BA. Bradlow, L. Brance, I
Manganello, D.M. Peterson, B.C. Pearce, T.TK.
Wright, A. Gapor and CE. Elson, 1995. Response
of hypocholesterolemic subjects to administratiom
of tocotrienols. Lipids. 30: 1171- 1177,

Qureshi, A.A., B.C. Pearce, M.N. Rosnah, A. Gapor,
DM. Peterson and C.E. Elson, 1996. Dietary
tocopherol attenuates the impact of tocotrienol on
hepatic  3-hydroxy-3-methylglutaryl coenzyme A
reductase activity in chiclkens. American Institute of
Nutrition. Biochemical Roles and Molecular Roles of
Nutrients, pp: 389-394

Tan, D.T.S., HT. Khor, WH.S. Low, A. Ali and A.
Gapor, 1991. Effect of a palm oil- vitamin E
concentrate on the serum and lipoprotein lipids in
human. Am. J. Clin. Nutr., 53: 1027S-1030.
Theriault, A., I.T. Chao and A. Gapor, 2002.
Tocotrienol is the most effective vitamin E for
reducing endothelial expression of adhesion
molecules  and  adhesion to  monocytes.
Atherosclerosis, 160: 21-30.



