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Technical Note

Biochemical Dynamics of Hypocholesterolemic Action of
Balanites Aegyptiaca Fruit

ABSTRACT

Whole and extracted pulps of Balanites aegyptiaca fruits were tested as a
hypocholesterolemic agent using adult albino rats. Food intake, gain in
body weight, food efficiency ratio and liver/body weight ratio were
determined. The addition of 10 Y, whole or extracted pulp to the diet at the
expense of starch caused a highly significant decrease in the serum and
liver cholesterol and serum protein levels when compared with a positive
control (hypocholesterolemic diet). This means that the pulp contains a
powerful hypocholesterolemic agent. Phytochemical screening of alco-
holic extracts of pulp and kernel shows that sterols, terpenes and saponins
are the predominant natural compounds in both pulp and kernel, while
tannins, alkaloids and resins appear in slightly lower amounts. Serum
glutamic-oxalacetic transaminase (SGOT) and serum glutamic-pyruric
transaminase (SGPT) activities were estimated before and after the
addition of whole and extracted pulp. Both activities were inhibited by the
hypocholesterolemic dicts but the decreased values were higher than that
of control animals.

INTRODUCTION

It is well known that many plants contain hypocholesterolemic agents;
among these, onion bulb (Youssef et al., 1981), onion seeds (Hanaa Doas,
1984) and many other plants such as garlic (Jain & Vyas, 1977; Sharma &
Sharma, 1979 and Youssef et al., 1981) have been cited. Fenugreek
mucilage also decreases the serum cholesterol level in blood (Ghali et al.,
1981).
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Several investigators have shown that serum and lever cholesterols are
decreased by dietary saponin (Tayeau & Nivet, 1956; Paul & Hans, 1958;
Newman et al., 1958).

For these reasons the present investigation was carried out to study the
relationship between Balanites aegyptiaca fruits (as uncommon food-
stuffs containing a high amount of saponin) and cholesterol levels in
serum and liver, as well as the liver function of albino rats.

MATERIALS AND METHODS

Samples

Whole pulp fruit was extracted with 80 9/ ethanol in a Soxhlet apparatus
for 6 h. The residue was air dried and kept for rat feeding. In another
experiment the whole pulp fruit was used for rat feeding.

Experimental animals

Forty male albino rats were fed on a basal diet for 8 days, then divided
into five groups (eight rats each). The first group was fed during the
experimental period on the basal diet and considered as a negative
control. The remaining four groups were fed on a hypercholesterolemic
diet. The duration of the experiment in the first stage was 2 weeks. Each
rat was weighed every 2 days, gain in body weight, food intake and food
efficiency being determined. At the end of this period, one group of
hypercholesterolemic rats was killed and serum cholesterol, liver
cholesterol and liver/body weight ratios were determined. In the second
stage, which was also prolonged for 2 weeks, all of the above-mentioned
parameters were determined. Whole and extracted pulps of Balanites
aegyptiaca fruit were added to the hypercholesterolemic diet (10 %, at the
expense of starch). The percentage compositions of the diets used are
shown in Table 1. Cholesterol was determined according to the method of
Henly & Zake (1957). Total protein was determined as described by
Gornall et al. (1949). Transaminases (GOT and GPT) were determined
according to the method of Ritman & Frankel (1957). Saponin was
estimated according to the method of Brand (1924) modified by Kofler &
Adam (1927). Flavonoids were estimated according to the method of
Snell & Snell (1954). Phenols were determined according to the technique
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TABLE 1
Diet Compositions (%)
Component Diet

Negative Positive Whole Extracted

control® controlt pulp pulp
Casein IS5 15 15 15
Lard 15 15 15 15
Cellulose 5 5 5 5
Salt mixture® 4 4 4 4
Vitamin mixture? 1 1 1 1
Cholesterol — I 1 1
Bile salts — 0-25 0-25 0-25
Starch 60 5875 48.75 48-75
Whole pulp — - 10 —
Extracted pulp — — — 10

¢ Negative control: basal diet.

b Positive control: hypercholesterolemic diet.
¢ Hegested et al. (1941).

4 Campbell (1961).

of Swain & Hillis (1959). Phytochemical screenings were carried out for
the presence of tannins and flavonoids according to the procedures of
Wall et al. (1954), for sterols and terpenes (Fiesher, 1949, for alkaloids
(Robinson, 1955), and for saponin and resins (Trease, 1961). Statistical
analysis was evaluated using the analysis of variance ( F-test) (Snedecor &
Cochran, 1967).

RESULTS AND DISCUSSION

The results of food intake, weight gain and food efficiency of rats fed on
normal and hypercholesterolemic diets for the first 2-week period are
reported in Table 2. It isclear that the addition of cholesterol and bile salts
to the basal diet caused a decrease in the average daily food intake, daily
gain in body weight and, consequently, food efficiency ratio. It seems
probable that glucose residues of the starch may form a certain complex
with the bile salts and cholesterol which prevents its absorption.

Table 3 shows that whole and extracted pulp, when mixed with the
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hypercholesterolemic diet, caused a decrease in the average gain in body
weight; this decrease was more pronounced in the case of extracted pulp
than in the case of whole pulp. The possibility of an inhibitory effect of
Balanites aegyptiaca fruits is discarded from the fact that, in the case of
the extracted pulp, the decrease of gain in body weight was more than that
observed for whole pulp when compared with negative or positive
controls.

Values of food intake for rats fed the hypercholesterolemic diet were
slightly more altered than those fed the normal diet, while neither
hypocholesterolemic diets caused much alteration when compared with
the positive control. These results support our hypothesis that the
digestion of starch may be inhibited somehow by the addition of bile salts
because food consumption decreased in the case of both hyper- and
hypocholesterolemic diets and gain in body weight was also less. The
present results are in agreement with those of Menon & Kurup (1976).

Results obtained for rats fed the hypercholesterolemic diet showed a
slight increase in the average fresh liver weight by 49/ when compared
with the negative control group. Also, the liver/body weight ratio was
increased in both groups. These results did not alter more than those of
hypocholesterolemic animals.

Liver and serum cholesterol

Liver cholesterol for animals fed normal, hyper- and hypocholesterolemic
diets are presented in Tables 2 and 3. The present data show that the
increase in liver cholesterol was about 1069, in the case of the
hypercholesterolemic diet but 56°%, and 729 for rats fed the
hypocholesterolemic diet (whole and extracted pulp, respectively)
compared with the negative control. It is clear that the pulp of Balanites
aegyptiaca fruits contains a powerful hypocholesterolemic agent. The
effect of pulp in decreasing the cholesterol levels was probably partially
due to fibre content and mucilage (Ghali et al., 1981).

Table 4 shows the phytochemical screening of alcoholic extracts of pulp
and kernel of Balanites aegyptiaca fruits. In both pulp and kernel, sterol,
terpenes and saponin were the predominant natural compounds, while
tannins, alkaloids and resins appeared in slightly lower amounts.
Moreover, saponin, flavonoids and phenolic compounds were also
quantitatively determined in the pulp (Table 5). Flavonoids are present in
high amounts in the pulp, but further study to identify the type and
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TABLE 4
Phytochemical Screening of Pulp and Kernel of Balanites
Aegyptiaca Fruits

Components Pulp Kernel
Tannins + +
Sterols and terpenes +++ + 4+
Flavonoids ++ +
Alkaloids + + +
Saponin ++++ + 4+
Resins + ++
Phenols ++ ++
+ traces.

+ + low concentration.
+ + 4+ medium concentration.
+ + + + high concentration.

structure of these flavonoids must be undertaken. It could be concluded
that the hypocholesterolemic agents of pulp of Balanites aegyptiaca fruits
are principally contained in the alcoholic extracts. This was confirmed by
the findings of the hypocholesterolemic power of alcohol-extracted pulp
which was lower when compared with whole pulp (Table 3). They may be
active agents such as certain thiocompounds, saponins and flavonoids.
These compounds have already been reported to act as cholesterol
lowering agents (Kiyoshi, 1969; Delic et al., 1973).

Effect of Balanites aegyptiaca fruits on serum protein

Serum protein contents, as well as serum enzyme activities, of normal,
hypercholesterolemic and both hypocholesterolemic diet-fed rats are
recorded in Table 6.

TABLE 5
Total Phenols, Flavonoids and Saponin
Content in the Pulp of Balanites Aegyptiaca

Constituents Percentage
Total phenols 1-73
Total flavonoids 1-24

Total saponin 5-10
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TABLE 6
Means and Standard Deviations of Serum Protein, GOT and GPT Activities
in Hypercholesterolemic Rats

Rats Serum protein Gor GPT
Negative control 697 + 0-50 29-0 +2-66 11-6 + 1-48
Positive control 11-:0 +1-01 459 + 298 20-8+2-10
Whole pulp 9-14 +0-88 33:3+293 142+ 1-11
Extracted pulp 973+ 1-00 37-0+3-29 16:6 + 2-:00

Means: Average eight rats in each group. Serum protein: mg per 100 ml GOT
and GPT IU (International Units).

The data clearly indicate that hypercholesterolemia elevated the
protein level in rat serum when compared with the negative control. In
this connection both hypocholesterolemic diets decreased the elevated
protein level but they were still higher than that of normal diet-fed rats.
Rats of the positive control and the Balanites aegyptiaca groups had
enzyme activities higher than that of the negative control (normal rats).
Hence the hyper- and hypocholesterolemic diets had a significant effect
on the GOT and GPT activities. The present findings appear to show that
hypercholesterolemic feeding might divert a higher percentage of the
carbon moieties of amino acids toward lipogenesis. Hence lipogenesis
is more accelerated in rats fed hypercholesterolemic diets than rats
eating normal or hypocholesterolemic diets. It seems that, in hyper-
cholesterolemic feeding, the animal cannot assimilate the amino acids of
the diet with greater efficiency for protein anabolism. Hence, some of the
absorbed amino acid is deaminated and the amino nitrogen excreted as
urea. On this basis, a relationship might exist between protein
metabolism and the increased body fat content of the rats fed the
hypercholesterolemic diet. Our findings of serum protein (Table 6)
confirm the transaminases (GOT and GPT) results. The serum protein
contents were elevated in hypercholesterolemic rats but the hypo-
cholesterolemic agents of Balanites aegyptiaca fruits reduced these levels.
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