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Abstract
Amaranthus rectroflexus (AmE) and Gnetum africanum (GnA) is the most popular green leafy vegetable in
Gabon and is gaining equal popularity as a delicious food leaf in other African countries such as Cameroon,
Nigeria, Congo and Angola. The purpose of this study was to assess the impact of these plants in modulating
urea, creatinine and plasma electrolytes. 50 mg/kg of aqueous extract were given to rats in the experimental
groups for two week, while rats in the control group received an appropriate volume of water. Urea creatinine,
and Plasma electrolytes were measured by spectrophotometric method. Chronic oral administration for two week
of 50 mg/kg of AmE and GnA aqueous extracts significantly decreased plasma sodium concentration benefit to
potassium (P < 0.05). No significant harmful changes (P > 0.05) in weight, blood glucose, creatinine and urea
plasma concentration.
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1. Introduction
Plants, particularly green leafy vegetables, serve as a major dietary reservoir of the essential PUFAs, dietary
fiber, antioxidants and other bioactive compounds that exert cardioprotective biological mechanisms (Veer et al.,
2000; Kris-Etherton et al., 2000; Hu, 2003; Slavin, 2003) . Several cross-sectional and prospective studies have
found that consumption of legumes and legume-based diets are inversely associated with the prevalence and
incidence of obesity, cardiovascular disease, type 2 diabetes (Trinidad et al., 2010; Villegas et al., 2008; Venn et
al., 2004; Kolonel et al., 2000; Flight et al., 2006).
Amaranthus extrafolus (AmE) and Gnetum africanum (GnA) are the most popularity plant food in Gabon and is
gaining equal popularity in other African countries such as Cameroon, Nigeria, Congo and Angola (Eyo & Abel,
1983). AmE, is an erect, annual herb reaching a maximum height near 3 m. The leaves are nearly 15 cm long on
large individuals, the ones higher on the stem having a lance shape and those lower on the plant diamond or oval
in shape (Figure 1A). The seed of GnA is oval in shape and small in size, about 0.5 cm in diameter. They are
greenish in color when and randomly from a thick bush around the rain unripe and reddish when ripe (Figure
1B).
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Figure 1. Photo of Gnetum africanum (A) and Amaranthus rectroflexus (B)
Little or no information is available on the impact of AmE and GnA chronic consumption on physiological
parameters.Topics will show firstly the impact of regular consumption of GnA and AmE on body weight, blood
glucose, urea and creatinine. Finally study the impact of GnA and AmE consumption on plasma concentration of
Cloride (Cl), Potassium (K) and Sodium (Na).
2. Materials and Methods
2.1 Animals
Twenty eight males Wistar rats weighing 255-279 g (IFFA-CREDO, France) were used for this experiment. The
animals were born in the laboratory from twenty litters, culled to 7 pups per litter to ensure normal body growth.
The animals were housed in standard cages under controlled temperature conditions (22 ± 1 °C). Food and water
were available ad libitum throughout the experiment. From birth, the rats were kept on a reversed 12:12
light–dark cycle (dark period 08:00–20:00).
2.2 Preparation of AmE and GnA Aqueous Extracts
Fresh plant samples of, AmE and GnA were obtained from market. The preparation of plant materials was as
previously reported (Olatunji et al., 2006). The extract was then filtered through Whatman No.1 filter paper and
the residue was discarded. The resultant filtrate was then evaporated to dryness and stored in capped bottles at
4 °C until use. The desired amount of extract was dissolved in water to make 50 mg/ml of stock solutions for
lower and higher doses respectively.
2.3 Chronic Consumption of AmE and GnA Aqueous Extracts
All experiments conformed to the Guide for the Care and Use of Laboratory Animals published by the National
Institutes of Health (no. 85-23, revised 1996), the recommendations of the European Community Council for the
Ethical Treatment of Animals (no. 86/609/EEC) - and the regulations of the University of Masuku. All efforts
were made to minimise animal suffering.
Rats in the control group received an appropriate volume of water per day as vehicle by gavage. The
experimental rats received 50 mg/kg of the AmE and GnA aqueous extract by gavage. The control group or of
Ame and GnA aqueous extract administration was stopped 24 h before the animals were killed. Weighed and an
intracardiac blood sample (500–1000 ml) was taken between 11h and noon for electrolytes, urea and creatinine
measurements. Blood was collected over 1–2 min into tube heparin or EDTA.
2.4 Biochemical Assays
Plasma concentrations of urea, creatinine, and electrolytes were performed by spectrophotometric method. These
studies were made respectively using automata Bs 400 mindray chemistry analyzer (Biorad, France) for urea and
creatinine. Electrolytes plasma were analysed by Spotlyte Na K Cl analyzer (Medica Corporation, USA).
Concentration of blood glucose was determined using method described by (Padzys et al., 2011). This approach
using glucometer (Glucose-test, CarenSensN Sud Korea)
2.5 Preparation of Extracts for Phytochemical Screening
Air-dried powdered leaves (10 g) of AmE and GnA were separately extracted with 100 ml of water (Aq), by
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maceration for 24 h. Extracts were filtered and the filtrate was used for photochemical screening.
2.6 Phytochemical Screening
The extract, were screened for their classes of bioactive compounds using standard procedures (Culei, 1982;
Harbone, 1984; Adegunloye, 1993; Sofowora, 1983; Trease & Evans, 2002) The extracts were tested
qualitatively for the presence of chemical constituents such as tannins, terpenes, saponins, flavonoids, alkaloids,
anthraquinones etc.
For gallic tannins, 2 ml of 1% ferric chloride solution was added to 2 ml of the filtrate (Stiasny’s test).
Dark-greenish coloration indicated their presence. Tannins catechic, 2 ml of a solution of hydrochloric n-butanol
are added to 2 ml of filtrate, and then heating in a water bath for 5 to 10 minutes (Bate-Smith’s test). Intense red
coloration indicated the presence of the catechin tannins. For total flavonoids and anthocyanes, 1 ml of the
sulfuric acid was added to 2 ml of the filtrate, then 1 ml NaOH. There shown a dark color after adding acid,
indicating the presence of flavonoids, the color changes to purple after addition of NaOH, indicating the
presence of anthocyanins. 2 ml of the filtrate were added magnesium strips followed by hydrochloric alcoholic
(cyanidine test). A rose-orange effervescence showed the presence of flavones, rose-purplish indicated of
flavanones and red denoted of flavonols. We had applied the Folin's test to determine polyphenols contents. 1 ml
of the Folin reagent was added to 2 ml of the filtrate, then 1 ml NaOH. Dark green coloration indicated the
presence of polyphenols.
For coumarins, 2 ml of filtrate combined with 2 ml of NH4OH, then, lookin at UV lamp (366 nm). The
fluorescence presence indicated the presence of coumarins. 2 ml NH4OH solution was added to 2 ml of the
filtrate (Borntrager’s test). A rose pink colour in the ammonia layer indicated the presence of anthraquinones.
For alkaloids, some drops of sulfuric Dragendorff’s reagent were added to 2 ml of the filtrate. Orange precipitate
formed had showed the presence of alkaloids.
To determine terpenes, test such as Salkowski's and Lieberman’s test were applied. 2 ml of concentrated H2SO4
were added to 2 ml of filtrate, a reddish-brown ring indicated the presence of steroid, an aglycone part of the
cardiac glycoside (Salkowski’s test). Another part of the filtrate (2 ml) was added with 2 ml of acetic anhydride
and cooled well in ice and concentrated H2SO4 (2 ml) was carefully added. A colour change from blue to green
indicated the presence of terpenes (Lieberman’s test).
Saponins were determined through frothing test. The filtrate was vigorously shaken. Frothing which persisted on
warming for about 15 min indicated the presence of saponins.
2.7 Statistical Analyses
The results were expressed as group means ± SEM. Student’s t-test was used to establish the comparison
between control and treatment animals since all data were normally distributed. Specific mean comparisons were
then made using t-test with the Bonferroni correction. Differences were considered significant at P < 0.05.
3. Results and Discussion
3.1 Effects of GnA and AmE Aqueous Extract on Body Weight and Blood Glucose
Administration of GnA and AmE aqueous extract did not produce any significant effects on the body weight (P >
0.05).To determine if the administration of GnA and AmE aqueous extract was associated with change in
glycemia, blood glucose levels were obtained (Table 1). No difference was observed in blood glucose level
between control and experimental group rats: (P > 0.05). These results to be explain by the legumes are
low-glycemic-index low-energy-dense foods that contain high amounts of dietary fiber, vegetable proteins,
oligosaccharides, and phenolic and other bioactive compounds (Kromhout et al., 1996; Messina et al., 1999;
Anchana, 2004).
Table 1. Effects of AmE and GnA aqueous extracts on body weight and blood glucose
Group

Body weight (g)

Blood glucose (mg/dl)

Control

255 ± 15,64

131.25 ± 12.8

AmE

279 ± 5,73

132 ± 11.5

GnA

272 ± 6,23

132.6 ± 10.1

Values are means ± SEM (n = 7/group).
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3.2 Effects of GnA and AmE Aqueous Extract on Urea and Creatinine
We also assessed the possible effects of GnA and AmE on the kidney by urea and creatinine measurement. No
significant changes were seen in these indices after GnA and AmE administration Table 2 shows that no
significant change (P > 0.05).
Table 2. Effects of AmE and GnA aqueous extracts on plasma urea and creatinine
Group

Urea (mmol/l)

Creatinine (µmol/l)

Control

11.1 ± 2.1

102 ± 5

AmE

12 ± 1.1

104 ± 4.5

GnA

11 ± 1.2

106 ± 3.2

Values are means ± SEM (n = 7/group).
3.3 Effects of AmE and GnA Aqueous Extract on Plasma Electrolytes
We also measured Na and K to assess any electrolyte disturbance; analyses showed significant changes in Na
and K after plant administration. Chronic administration of GnA and AmE aqueous extract produced a significant
decrease (P < 0.05) of plasma sodium concentration (Table 3). These results show that a decrease plasma sodium
concentration was associated with an increase plasma potassium concentration (P < 0.05). No significant change
was observed in level of plasma chloride concentration after consumption of GnA and AmE extract aqueous (P >
0.005). These findings support the previous findings on the effect of legumes on plasma electrolytes in rats
(Chen et al., 2003). Vegetable consumption was increased with a consequent increase in potassium intake from
37 mmol/day to 71 mmol/day, showed a large fall in blood pressure despite sodium intake being fixed at a low
intake of 130 mmol/day (Appe et al., 1997). Published study by the same group clearly showed an additive effect
of increasing potassium and reducing sodium intake (Sacks et al., 2001).
Table 3. Effects of AmE and GnA aqueous extracts on plasma electrolytes
Group

Sodium

Potassium

Chloride

Control

137.66 ± 0.982

9.48 ± 0.3

112 ± 2.1

AmE

133.1 ± 0.294*

12.02 ± 0.2*

113 ± 0.8

GnA

133.02 ± 1.3*

13.44± 0.86*

113.5 ± 1.3

Values are means ± SEM (n = 7/group).*Significantly different from control group at P < 0.05.
The phytochemical screening of the extracts was first performed to detect the major chemical groups occurring
in the extracts. The results of this screening were shown in Table 4. The qualitative analyze of extracts had
shown the presence of triterpenoids, polyphenol and more coumarins in AmE and GnA in the phytochemical
constituent of the aqueous extracts.
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Table 4. Phytochemical screening of AmE and GnA water extracts
Chemical constituents
Saponins

AmE

GnA

+++

−

Gallic

−

−

Catechin

−

−

Alkaloids

+++

−

Triterpenoids

+

++

Polyphenols

+

+

Flavonols

−

−

Flavones

+

−

Flavanones

Tannins

Flavonoids

−

−

Free anthraquinones

+

−

Coumarine

++

+++

Proanthocyane

−

−

Cardiac glycosides

Digitoxine

++

+++

Digitoxigenine

−

−

Gitoxine

−

−

gitoxigenine

−

−

_

−

Reducing sugars

Legend: −: Not detected; +: Rare; ++: Abundant; +++: Very abundant.
4. Conclusions
The objective of this study was to demonstrate if the intake of Amaranthus rectroflexus and Gnetum africanum,
is associated with modulation of urea, creatinine and plasma electrolytes in rat. We have demonstrated for the
first time that, intake of Amaranthus rectroflexus and Gnetum africanum induces modulation of potassium and
sodium plasma concentration in rat. This modulation is necessary for the prevention of cardiovascular disease
(Appel et al., 1997; Sacks et al., 2001; Chang et al., 2006; Cook et al., 2007). The present diet may serve as a
model of human alternative therapy of cardiovascular disease.
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