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ABSTRACT

This study evaluated the comparative effects of diets containing 50 and 70% Citrullus lanatus or Cajanus cajan on
the serum lipid profile and body weight of albino rats. Thirty male albino rats randomly assigned into five groups (A
—E) of six each were used for the study. The groupings and their diets were as follows: A— Standard rat feed (control),
B —diet containing 50% C. lanatus, C — diet containing 70 % C. lanatus, D - diet containing 50% C. cajan, and E - diet
containing 70% C. cajan. The rats were fed their group specific diets for 28 days during which they were weighed at
weekly intervals. At the end of the 28 days of feeding, blood was collected from the rats and the serum lipid profile
was assayed following standard procedures. Results showed that the rat groups fed diets containing 50 and 70 % C.
lanatus had a significantly higher (p < 0.05) serum total cholesterol (TC), high density lipoprotein cholesterol (HDL-
C) and low density lipoprotein cholesterol (LDL-C) but significantly lower (p < 0.05) serum triglyceride when
compared to the control group fed on standard rat feed. The rat group diet fed containing 70% C. cajan however
had a significantly lower serum TC, HDL-C, VLDL-C and triglyceride when compared to the control group fed standard
rat feed. The rat group fed diet 70% C. cajan also had a significantly higher (p < 0.05) weight gain all through the
study period when compared to all other groups. It was concluded that findings in this study suggest that diets
containing 70% C. cajan can be recommended for its ability to lower serum cholesterol and triglycerides, and thus
can possibly be used to prevent and manage atherosclerosis.
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INTRODUCTION include peas, beans, pigeon pea (Cajanus cajan)
Citrullus lanatus and Cajanus cajan are legume etc. (Olusanya, 2008). The oil seeds are legume
staples widely consumed in Nigeria and other seeds that contain appreciable amount of oil and
parts of the world. Legumes are edible seeds of they include soya beans, melon (Citrullus lanatus)
leguminous plants, belonging to the Leguminosae and groundnut. Legumes constitute the second
family. Legumes can be divided into two main largest family of seed plants and contain about
broad classes, pulses and oil seeds. Pulses are the 600 genera with 13 species. Apart from their
dried edible seeds of cultivated legumes and they nutritive value to human beings, they are also
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important in fixing atmospheric nitrogen, thereby
making the element available to other plants in
the soil (Olusanya, 2008).
protein, but their protein has a well-recognized

Legumes are rich in

deficiency of the sulphur amino acids, methionine
and cystein but is comparatively rich in lysine
(Ihekoronye and Ngoddy, 1987). Cereals on the
other hand contain these amino acids which
legumes lack. Hence a combination of legumes
and cereals such as beans and maize would
provide an ideal source of dietary protein for
human beings.

Cajanus cajan (pigeon pea) is a tropical legume
grown mainly in India. The true origin of pigeon
pea is still disputable. However, immigrants who
moved to Africa to become railway workers and
storekeepers (Hillocks et al., 2000) most likely
introduced the crop into East Africa from India in
the 19" century. The legume is increasingly
becoming an important sustenance crop in the
whole of Africa (Johansen et al., 1993). Some
potential uses of pigeon pea in Africa include the
production of noodles (Singh et al., 1989) and
other fermented products (Onofiok et al., 1996).
Pigeon pea leaves have been used to treat malaria
(Aiyeoloja and Bello, 2006) in Nigeria, while in the
Southern African; pigeon pea is currently one of
the indigenous crops being promoted for
potential medicinal uses (Mander et al., 1996).
Also, clinical studies have reported the seed
extracts to inhibit red blood cell sickling and as
potential benefit for people with sickle cell
anaemia (Akinsole and Solanke, 2011).

Citrullus lanatus (melon) is a creeping annual
legume which belongs to the Eucurbitaceae
family (Olusanya, 2008). It is a water-loving crop
and therefore is cultivated predominantly in the
southern part of Nigeria (Olusanya, 2008). The flat
seeds are embedded in white fleshy material in a
circular fruit. Melon seed is rich in protein and oil
(Fuller and Harvey, 2006; Olusanya, 2008) and low
in carbohydrate but contains good amounts of
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minerals especially phosphorus, magnesium and
potassium and a fair amount of carotene and
vitamin D (Olusanya, 2008). Melon is a high
calorie source because of its high oil content.
Melon seeds are an excellent source of
tryptophan and arginine (Olusanya, 2008; Ojieh et
al., 2008).

Cholesterol and triglycerides are the major
blood/serum lipids of clinical significance in
humans and animals (Ononogbu, 1988; Oslon,
1998; Nelson and Cox, 2000). Cholesterol is an
essential component of mammalian cell
membranes which play major roles in membrane
permeability and fluidity and also as precursor of
bile acids, steroid hormones and fat soluble
vitamins (Oslon, 1998; NCEP, 2002). Triglycerides
play important role in metabolism as energy
sources and transporters of dietary fat
(Ononogbu, 1988; Nelson and Cox, 2000). Though
cholesterol and triglycerides are physiologically
important in the body, high levels of them in the
blood have been found to be a major risk factor
for the development of atherosclerosis (Brown
and Goldstein, 1992; Oslon, 1998; Schoen, 2004;
Brunzell et al., 2008). The possible pathological
consequences of atherosclerosis include
myocardial infarction (heart attack), cerebral
infarction (stroke), aortic aneurysms, peripherial
vascular disease, sudden cardiac death, chronic
ischaemic heart disease etc (NCEP, 2002; Schoen,
2004; Brunzell et al., 2008).
The consumption of food items that will
significantly reduce the overall blood levels of
cholesterol and triglyceride and / or those
components of cholesterol that have been
associated with increased risk of atherosclerosis
is one of the major strategies at prevention and
management of atherosclerosis (Law, 1999;
NCEP, 2002; Brunzell et al., 2008). Hence the
present study, which evaluated the comparative

effects of feeding diets containing 50 or 70 %
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Citrullus lanatus or Cajanus cajan on the serum
lipid profile and body weight gain of albino rats.

MATERIALS AND METHODS

The rats used for the study were mature male
Sprague-Dawley albino rats weighing 150 — 250
grams, procured from the Laboratory Animal
House of Faculty of Veterinary Medicine
University of Nigeria, Nsukka. The rats were
randomly assigned to five groups (groups A — E) of
six each and acclimatized for seven days before
the commencement of the study. The rats were
keptin clean cages in a fly-proof animal house and
provided with feed and water ad libitum all
through the study. Guidelines for the humane use
and handling of laboratory animals for research
(NAS, 2011) were followed all through the study.
The standard rat feed used in this study was
sourced from Grand Cereals and Oil Mills Ltd., Jos
Nigeria. The C. lanatus and C. cajan seeds were
procured and processed into a mash.

The proximate composition of the standard rat
feed, C. cajan and C. lanatus used for the study
were determined following standard procedures.
The protein content was determined by micro
Khjelldahl method, while the ash, moisture and
fat contents were determined by gravimetric
method (AOAC, 2000; Changsam, 2003). The total
carbohydrate was then estimated using the
standard formula (Bemiller, 2003).

After acclimatization, the rats were weighed and
the different groups were fed their group-specific
diets for 28 days. The group specific diets were as
follows: Group A — Standard rat feed (control),
Group B — diet containing 50% C. lanatus, Group
C—diet containing 70 % C. lanatus, Group D - diet
containing 50% C. cajan, and Group E - diet
containing 70% C. cajan. The rats were further
weighed at weekly intervals and weight gain was
computed by comparing with the body weight
before commencement of feeding of the
experimental diets. After the 28 days of feeding
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the experimental diets, 3 ml of blood was
collected from the orbital sinus of the retrobulbar
plexus of the rats following the orbital technique
(Bolliger and Everds, 2010). The blood dispensed
into clean plain glass test tubes and allowed to
stand for 30 minutes to clot. After clotting, it was
centrifuged at 3,000 revolutions per minute to
separate the serum from clot. The clear serum
was aspirated into clean labeled sample bottles
and used immediately for the lipid profile assay
following standard procedures.

The serum lipid profile was assayed using Quimica
Clinica Aplicada (QCA) test kits (QCA, Spain). The
serum total cholesterol (TC) was determined by
the enzymatic colorimetric method (Allain et al.,
1974). The serum high density lipoprotein
cholesterol (HDL-C) was determined by the
dextran sulphate-magnesium (ll) precipitation
method (Albers et al., 1978). The glycerol
phosphate oxidase enzymatic method was used
to determine the serum triglyceride (Bucolo and
David, 1973). The very low density lipoprotein
cholesterol (VLDL-C) was calculated by dividing
the serum triglyceride by 5, while the serum low
(LDL-C) was
calculated wusing the Friedewald formular
(Friedewald et al., 1972; Warnick et al., 1990).
Data generated from the study were subjected to

density lipoprotein cholesterol

one way analysis of variance and variant means
were compared with the control post hoc using
the least significant difference (LSD) method.
Significance was accepted at p < 0.05.

RESULTS

Results of the proximate analysis for the standard
feed, C. cajan and C. lanatus showed that C. cajan
had the highest percentage composition of crude
protein (26.52%) when compared to that of the
standard feed (19.53%) and that of the C. lanatus
(23.4%) (Table 1). The proximate analysis also
showed that C had the highest
percentage composition of fat (45.7%) when

lanatus
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compared to that of the standard feed (7.86%)
and C. cajan (3.14%) (Table 1). The standard rat
feed had the highest percentage composition of
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carbohydrate (56.91%) while C. lanatus has the
least (10.6%) (Table 1).

Table 1. The proximate composition of the rat feed, Cajanus cajan and Citrullus lanatus used for the

study.
Composition | Means * standard deviation.
Standard rat feed | Cajanus cajan | Citrullus lanatus

Crude protein | 19.53 + 0.44 26.52+0.43 23.40+0.20
Moisture 6.11+£0.26 7.46 £0.25 5.80+0.18

Ash 5.76 £ 0.44 4.25+0.31 4.60+0.30
Crude fibre 3.83+0.11 6.99£0.34 12.00+0.11

Fat 7.86£0.27 3.14+0.28 45.70+0.17
Carbohydrate | 56.91 + 0.62 51.64 + 0.54 10.60 £ 0.20

Table 2. The serum lipid profile of albino rats fed for 28 days with diets containing varied percentages
of Cajanus cajan or Citrullus lanatus.

Means * standard deviation.
Groups Total HDL-C (mg/dl) | LDL-C VLDL-C Triglyceride
(Diets fed) cholesterol (mg/dl) (mg/dl) (mg/dl)
(mg/dl)
Group A 56.10+11.63 | 27.15+1.92 16.85+7.83 12.10+£3.37 60.49 £ 18.66
(Standard rat
feed)
Group B 85.61+8.64* | 49.41 +14.60* | 28.95+7.78* | 7.24+3.94 36.20 + 19.68*
(50% C. lanatus)
Group C 75.96 £ 11.04* | 39.61 +9.20* 30.38+6.31* | 5.96 + 1.84* 29.80 +9.20*
(70% C. lanatus)
Group D 50.82 +5.55 21.64 £0.63* 20.79 £ 8.05 8.30+£3.36 41.94 + 16.80*
(50% C. cajan)
Group E 43,71+ 7.52 20.83 £ 0.95* 16.62+5.18 6.27 +1.48* 31.34+7.41%
(70% C. cajan)

* Asterisk superscript on any mean indicates that it is significantly different from the control group (A) fed standard rat feed

(p < 0.05).
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Table 3. The body weight gain of albino rats fed for 28 days with diets containing varied percentages
of Cajanus cajan or Citrullus lanatus.

Means * standard deviation.
Groups
(Diets fed) Day 7 Day 14 Day 21 Day 28
Group A 10.06 £ 3.29 24.12 +9.27 35.05+5.64 38.69 + 3.89
(Standard rat
feed)
Group B 7.34 +2.86 18.68 +7.87 35.87+6.30 39.94 +5.94
(50% C.
lanatus)
Group C 7.77 £3.62 19.54 + 8.46 32.17+4.18 36.77 £4.80
(70% C.
lanatus)
Group D 14.67 +£5.91 33.34+8.14 36.17+4.18 36.77 £4.80
(50% C. cajan)
Group E 28.03+8.87* | 60.06 +£7.94* | 65.53+9.83* | 69.16+6.41*
(70% C. cajan)

* Asterisk superscript on any mean indicates that it is significantly different from the control group (A) fed standard rat feed
(p < 0.05).

The rat groups fed diets containing 50% and 70% The significantly higher total serum TC, HDL-C and
C. lanatus (Groups B and C) had a significantly LDL-C recorded for the rat groups fed diets
higher (p <0.05) serum TC, HDL-C and LDL-C when containing 50% and 70% C. lanatus can be

compared to the control group fed standard rat attributed to the high fat composition of C
feed, while the group fed 70% C. cajan (Group E) lanatus as indicated by its proximate
had a significantly lower (p < 0.05) serum TC, and composition. This suggests that consumption of
HDL-C when compared to the control group fed diets with up to 50 and 70 % C. lanatus could
standard rat feed (Table 2). The serum VLDL-C of predispose the consumer to development of
the rat groups fed 70% C. lanatus (Group C) and atherosclerosis and its associated pathological
70% C. cajan (Group E) were significantly lower (p consequences (Brown and Goldstein, 1992;
< 0.05) than that of the rat group fed standard rat Oslon, 1998; Schoen, 2004; Brunzell et al., 2008).
feed (Table 2). However, the serum triglyceride of In contrast, the significantly lower serum TC,

groups B, C, D and E rats were significantly lower VLDL-C and triglyceride recorded for the rat group
(p < 0.05) than that of the rat group fed the fed 70% C. cajan could be as a result of its low fat
standard rat feed (Table 2). composition, and by implication, consumption of
The body weight gain computations showed that diets with up to 70% C. cajan could be used
the rat group fed with 70% C. cajan diet (Group E) therapeutically to reduce blood TC, VLD-L and
had significantly higher (p < 0.05) body weight triglyceride and thus prevent/manage

gain when compared to all other rat groups all atherosclerosis. The findings in this study of the
through the study (Table 3). ability of diet containing 70% C. cajan to reduce
DISCUSSION blood cholesterol is in agreement with the reports

Page5 5 4‘

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)
Andrew Nwaka C*et al Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com



http://www.ijpbs.com/
http://www.ijpbsonline.com/
http://www.ijpbs.com/
http://www.ijpbsonline.com/

A)
R

¢

Page5 5 5

ofPharmacy 4,

&

S |
H >
g
F—

%o,

K
&
e

Available Online through
www.ijpbs.com (or) www.ijpbsonline.com

(2008) that showed that
administration of extracts of C. cajan was able to

of Luo et al

significantly reduce serum total cholesterol of
hyperlipidemic mice.

The findings in this study of significantly higher
serum HDL-C in the rat groups fed 50 and 70 % C.
lanatus is a positive finding as HDL-C, often
referred to as “good cholesterol”, is known to
facilitate the removal of “bad cholesterol” (LDL-C
and VLDL-C) from the blood vessels and
transferring them to the liver where they are
metabolized and excreted (Libby et al., 1998;
NCEP, 2002; Barter et al., 2007). The significantly
lower serum triglyceride recorded for the rat
groups fed diets containing 50 and 70% C. lanatus
and C. cajan and also the significantly lower
serum VLDL-C recorded for the rat groups fed 50
and 70% C. cajan are considered positive
developments when viewed against the
background of the role that LDL-C and VLDL-C play
in the development of atherosclerosis and its
pathological consequences (Libby et al., 1998;
Barter et al., 2007). These findings in the C. cajan
fed rats is in agreement with the reports of Luo et
al. (2008)

Results of the body weight gain computation
which showed that the rats fed with 70% Cajanus
cajan diet (Group E) had significantly higher body
weight gain all through the study when compared
to other groups is believed to be as a result of the
high carbohydrate and protein content of C. cajan
when compared to the standard feed and C.
lanatu. It was worthy of note that the higher
weight gain was not associated with a
corresponding higher serum TC, rather the C
cajan fed rats had a lower serum TC.

Based on the results of this study, it was
concluded that rats fed diets containing 50 and 70
% C. lanatus had significantly higher serum TC,
HDL-C and LDL-C but significantly lower serum
triglyceride when compared to the control fed
standard rat feed, while the rat group fed 70 % C.

1JPBS [Volume 3| Issue 1 [JAN-MAR [2013/550-556

cajan had significantly lower serum TC, HDL-C,
VLDL-C and triglyceride. In addition, rats fed diets
containing 70% C. cajan had a significantly higher
body weight gain when compared to all other
groups.

REFERENCES

o Aiyeoloja, A.A.,, Bello, O.A. (2006). Ethnobotanical
potentials of common herbs in Nigeria: A case study of
Enugu State. Educational Research and Review, |: 16 —
22.

o Akinsole, O.A., Salonke, 0.0. (2011). Clinical evaluation
of extract of Cajanus  cajan (ciklavit) in sickle cell
anaemia. Nigerian Journal of Animal Production, 28: 243
—250.

o Albers, JJ., Warnick, G.R. and Cheung, M.C. (1978)
Quantification of high density lipoproteins. Lipids, 13:
926 —932.

o Allain, C.C,, Poon, L.S., Chan, C.S., Richmond, W. and Fu,
P.C. (1974), Enzymatic determination of total
cholesterol. Clinical Chemistry, 20: 470 — 475.

o AOAC (2000). Official Method of Analysis of Association
of Official Analytical Chemist. Washington D.C., 16th
Edition, Pp. 12 - 18.

o Barter, P., Gotto, A.M., LaRosa, J.C., Maroni, J., Szarek,
M., Grundy, S.M., Kastelein, J.J.P., Bittner, V., and
Fruchart, J. (2007) HDL Cholesterol, Very Low Levels of
LDL Cholesterol, and Cardiovascular Events. New
England Journal of Medicine, 357: 1301 - 1310.

o Bemiller, N.J. (2003). Carbohydrate Analysis. Food
Analysis Third Edition. Kluwer Academic publisher, New
York. Pp. 143 — 146.

o Bolliger, A. P. and Everds, N. E. (2010) Hematology of
laboratory rodents: mouse (Mus musculus) and rat
(Rattus norvegicus). In: Weiss D. J. and Wardrop K. J.
Eds., Schalm’s Veterinary Hematology, 6t edition,
Wiley-Blackwell, lowa, pp 852 — 862.

o  Brown, M.S. and Goldstein, J.S. (1992) Koch’s postulates
for cholesterol. Cell, 71: 187 — 188.

o  Brunzell ,J.D., Davidson, M., Furberg, C.D., Goldberg,
R.B., Howard, B.V., Stein, J.H. and Witztum ,J.L. (2008)
Lipoprotein management in patients  with
cardiometabolic risk — Consensus statement from the
American Diabetes Association and the Amarican
College of Cardiology Foundation. Diabetes Care, 31:
811 - 822.

o Bucolo, G. and David, H. (1973) Quantitative

determination of serum triglycerides by use of enzymes.

Clinical Chemistry, 19: 476 — 482.

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Andrew Nwaka C*et al

Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com



http://www.ijpbs.com/
http://www.ijpbsonline.com/
http://www.ijpbs.com/
http://www.ijpbsonline.com/

 Pharma,
&“”\0 Y Ay

Nd
y
O

INternag,
)
%,

Page5 5 6

%o,

K
&
e

Available Online through
www.ijpbs.com (or) www.ijpbsonline.com

Changsam, K.C (2003). Protein Analysis. Food Analysis.
Third Edition. Kluwer Academic / Plenum Publisher,
New York, pp. 134 —135.

Friedewald ,W.T., Levy R.l., Fredrickson ,D.S. (1972)
Estimation of the concentration of low density
lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge. Clinical Chemistry, 18: 499
—-502

Hillocks, R.J., Minja, E., Nahdy, M.S,Subrahmanyam, P.
(2000). Diseases and pests of pigeon pea in Eastern
Africa. International Journal of Pest Management, 46: 7
—-18.

lhekoronye, A.l. and Ngoddy, P.O. (1987). Integrated
food science technology for the trpics. Macmillian
Publication, London, pp. 330 — 332.

Johansen, C., Silim, S.N., Laxman, S. (1993) Towards a
database for pigeon peain Africa. International
Pigeon Pea Newsletter, 18: 2 -5.

Law, M.R. (1999) Lowering heart disease risk with
cholesterol reduction: evidence from observational
studies and clinical trials. European Heart Journal
Supplement, 1:53-S8.

Libby, P., Schoenbeck ,U., Mach, F., Selwyn, A.P., Ganz,
P. (1998) Current concepts in cardiovascular pathology:
the role of LDL cholesterol in plaque rupture and
stabilization. American Journal of Medicine, 104: 14S -
18S.

Luo ,Q.F., Sun, L.,Si. J.,Y., Chen ,D.H., DU, G.H. (2008).
Hypocholesterolemic effect of stilbene extract from
Cajanus cajan on serum and hepaticlipid in diet induced
hyperlipidemic mice. Phytomedicine, 43: 145-149
Mander, M., Mander, J., Brean, C. (1996). Promoting the
cultivation of indigenous plants for
domestication and commercialization of non-timber

markets in

forest products in Agronomy system. Non-wood Forest
Products, 9: 298— 104.

NAS (National Academy of Sciences) (2011) Guide for
the Care and Use of Laboratory Animals, 8t ed. The
National Academies Press, Washington DC.

1JPBS [Volume 3| Issue 1 [JAN-MAR [2013/550-556

NCEP (National Cholesterol Education Program) (2002)
Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation
and Treatment of High Blood Cholesterol in Adults —
Adult Treatment Panel Ill, Final Report, NCEP, National
Heart, Lung, and Blood Institute, National Institutes of
Health, USA.

Nelson, D.L. and Cox, M.M. (2000) Lehninger, Principles
of Biochemistry, 3rd Ed. Worth Publishing, New York.
Olusanya, J.0. (2008). Legume nuts. Essential of Food
and Nutrition.1st ed. Apex Books Limited, Lagos, pp. 95
- 96.

Onofiok, N., Nnanyelugo, D.O., Ukwondi, B.E.
(1996).Usage patterns and contribution of fermented
foods to the nutrient intakes of low income house holds
in Emene, Nigeria. Plant Foods for Human Nutrition, 49:
199 - 211.
Ononogbu, I.C. (1988) Lipid and Lipoproteins:
chemistry, methodology, metabolism, biochemical and
physiological importance. New Africa Publishing Co. Ltd.
Owerri, Nigeria.

Oslon, R.E. (1998) Discovery of the lipoproteins, their
role in fat transport and their significance as risk factors.
Journal of Nutrition, 128: 439S — 443S.

Schoen, F.J. (2004) Atherosclerosis. In: Kumar V., Abbas
A.K., Fausto N. (Eds.), Robbins and Cotran Pathologic
Basis of Disease, 7th ed. Saunders, Philadelphia, pp. 515
—525.

Singh, U., Voraputhaporn, W., Roa, P.V., Jambunathan,
R. (1989). Physicochemical characteristic of pigeon
pea and mung bean starches and their noodle quality.
Journal of Food Science, 54: 1293 — 1207.

Warnick, G.R., Knopp R.H., Fitzpatrick V. and Branson L.
(1990) Estimating low-density lipoprotein cholesterol
by the Friedewald equation is adequate for classifying
patients on the basis of nationally recommended cut
points. Clinical Chemistry, 36: 15 —19.

*Corresponding Author:
Andrew C. Nwaka, Ph.D,
Department of Biochemistry,
Anambra State University,

Uli, Asnambra State, Nigeria.
E-mail: andynwaka@yahoo.com
Phone: +234 (0) 8037834171.

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Andrew Nwaka C*et al

Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com



http://www.ijpbs.com/
http://www.ijpbsonline.com/
http://www.ijpbs.com/
http://www.ijpbsonline.com/
mailto:andynwaka@yahoo.com

