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Abstract: Gongronema latifolium is a tropical plant with verse traditionally and medicinal uses in
mostly Africa and Asia. In this work, we determined the biochemical effects of G. latifolium ethanolic
extracts in male Wistar rats. The G. latifolium stem and leaves were air-dried separately, macerated,
and extracted in 80 % ethanol. The Wistar rats were assigned into three groups randomly; control was
administered distilled water, the treatment groups respectively were given 200 mg/kg bw of the extracts
of leaves or stem for twenty-eight (28) days. Data showed that the rat serum ALT and ALP activities
were lower in the extract-treated group than in the control group administered distilled water. In the rat
liver, there were significant differences (p<0.05) in biochemical parameters compared to the control
group as the extract-treated group showed a reduction in ALT, AST, and ALP activities. Meanwhile,
the oral administration of the G. latifolium extracts led to the elevated (p<0.05) level of serum urea,
while the serum triglycerides and creatinine levels were reduced compared with the control. Together,
the data suggest that G. latifolium extracts at the doses tested had minimal renal toxicity.
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1. Introduction

Gongronema latifolium, also known as the Amaranth globe, is native to the tropics and
is readily found in West Africa. The plant is of the family Asclepiadaceae and belongs to the
genus Gongronema [1-3]. The G. latifolium is edible, and when consumed fresh, it gives a
sensational taste that is sour and mildly pleasant [4-7]. Additionally, G. latifolium is acclaimed
not only to be nutritious but medicinal [8]. For example, G. latifolium is richly nutritive with
many lipids, proteins, amino acids (essential and non-essential), vitamins, and mineral elements
[8-11]. Also, the dry matter of G. latifolium has been shown to contain tangible levels of
essential fatty acids such as linoleic acids [12]. Linoleic acid is a precursor to arachidonic acid,
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and it forms a significant part of the membrane phospholipids [12]. Furthermore, G. latifolium
leaves have been implicated in possessing mineral elements such as sodium, calcium,
potassium, iron, and magnesium [11].

The G. latifolium is used for medicinal purposes [13, 14]; traditionally, the plant
infusion and/or decoction is applied to treat digestive challenges such as indigestion, abdominal
ache, lack of bowel movement, diarrhea as well as intestinal parasites [9, 10]. Additionally, the
G. latifolium is part of the decoction usually applied to help detoxify and restore the liver in
hepatitis patients [15]. In separate reports, the G. latifolium has been used to treat
hyperglycemia and hypertension, hepatitis and alcohol-induced liver damage [16], as well as
womb cleansing and abdominal pain after childbirth [10]. The leaves used in cooking have also
been potent in relieving cold and loss of appetite [17]. In the present investigation, the
biochemical toxicity of the extracts of the G. latifolium was determined in male Wistar rats.
This is to ascertain the safety of its consumption and usage in alternative medicine. This will
further serve as a guideline to the consumption and usage of G. latifolium.

2. Materials and Methods

2.1. Assay kit for the metabolites and enzyme assay.

Assays of alkaline phosphatase (ALP), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), creatine, triglycerides, cholesterol, bilirubin, aloumin, and urea were
performed using reagent kits gotten commercially (Randox Laboratories Limited, Crumlin,
UK).

2.2. Extract preparation from Gongonema latifolium.

The fresh whole plant part of Gongonema (stem and leaves) were collected respectively
from the Flower garden and Sanrab within the llorin metropolis of Kwara state in Nigeria. The
plant was validly identified with a voucher number UILH/001/855 at the Herbarium unit of the
Plant Biology department, University of llorin, Nigeria. The stem and leaves of the
Gongronema were washed and air-dried. After that, the plant leaves and stem were pulverized
and extracted with 80 % ethanol for 72 h at 4 °C. The extracts were filtered using a muslin
cloth and concentrated using a rotary evaporator (Buchi Rotavapor - R110) at reduced pressure
at 55°C.

2.3. Experimental animals.

Nine (9) male Wistar rats of average weight 110+35g were obtained from the animal
unit of the Department of Biochemistry, University of llorin, Nigeria. The male rats were
identified through physical observations and were used to avoid the hormonal interactions
caused by the estrus cycle in females. The Wistar male rats were accommodated in well-
ventilated plastic cages with sawdust as beddings and kept in standard laboratory conditions
(12-hour light and dark cycle, 25+2°C). The rats were sustained on standard rat pellets, and
they were given unrestricted access to clean water. The handling of rats was under the guidance
of the Laboratory Animal Ethics Committee of the University of llorin. This was consistent
with the NIH guide for the care and use of laboratory animals [18]. The rats were acclimated
for two weeks before the experimental treatments commenced.
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2.4. Experimental grouping and treatments.

The rats were grouped randomly into three (3) rats per group. The control group was
given distilled water only, while the treatment groups respectively received either the ethanolic
extracts of G. latifolium stem or leaves (0.4 mg/kg bw) re-suspended in distilled water. The
treatments were daily and orally administered for twenty-eight days.

2.5. Necroscopy.

After the last treatment, the rats were sacrificed after an overnight fast using
anaesthetization mildly with diethyl ether. Blood samples were then collected into sterile
bottles by incising the jugular vein, while the vital organs such as liver, heart, and kidney were
then excised, weighed, and homogenized in isotonic sucrose solution (0.25 M). The
homogenates were stored frozen at -4 °C until used for biochemical assays.

After 30 min at room temperature, the blood samples were centrifuged for 10 min at
1000 g (Uniscope Model SM800B, England, UK). The supernatant was collected using
Pasteur’s pipette and stored frozen at -4 °C until used for the biochemical assays.

2.6. Biochemical assay.

The determination of the rat serum and total tissue protein (TP), aloumin, AST, ALT,
ALP, bilirubin, urea, creatinine, and triglycerides were carried out by using commercial assay
kits (Randox, Crumlin, UK).

2.7. Statistical analysis.

The data obtained were analyzed using a one-way analysis of variance (ANOVA) on
SPSS (IBM, USA). Duncan Multiple Range test was applied for the posthoc analyses, and the
results are presented as mean + standard error of the mean (SEM, while mean values at p<0.05
are significant.

3. Results and Discussion

The percentage yield of G. latifolium ethanolic extracts was 11.97% for the leaves and
9.61% for the stem. Meanwhile, the oral administration of the ethanolic extracts caused no
weight change in the average rat weight and the organ to rat weight ratio after 28 days of
administration (Figures 1-3).

The rat liver AST activity in ethanolic extract-treated groups decreased when compared
with control (Figure 4). The rat serum and heart AST levels were elevated compared with
control. However, the rat tissue and serum ALT levels in treated groups had no appreciable
changes compared with control (Figure 5). Conversely, the rat kidney, heart, and serum ALP
levels in rats treated with ethanolic extracts of G. latifolium leaves were increased when
compared with control (Figure 6). The levels of rat serum urea increased (p<0.05) when in
comparison with the control. However, the serum's bilirubin, creatinine, and albumin levels
had no appreciable change compared with the control (Figure 7). Additionally, the oral
administration of the ethanolic extracts of G. latifolium caused a reduction (p<0.05) in rat
serum triglycerides.
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Average rat weight after treatment
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Figure 1. The average weight of the rats after oral administration of the ethanolic extracts of Gongronema
latifolium. Data are mean of three replicates + standard error of the mean (SEM).
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Figure 2. Average weight of rat organs after oral administration of the ethanolic extracts of Gongronema
latifolium. Data are mean of three replicates + standard error of the mean (SEM).
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Figure 3. Rat organ to body weight ratio after oral administration of the ethanolic extracts of Gongronema
latifolium. Data are mean of three replicates + standard error of the mean (SEM).
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Rat serum and tissue ALT activities after treatment
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Figure 4. Aspartate transaminase (AST) activities (U/l) in rat serum, liver, kidney, and heart after oral
administration of the ethanolic extracts of Gongronema Latifolium. Data are mean of three replicates * standard
error of the mean (SEM). * is significant at p<0.05 versus the control.
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Figure 5. Alanine transaminase (ALT) activities (U/1) in rat serum, liver, kidney, and heart after oral
administration of the ethanolic extracts of Gongronema Latifolium. Data are mean of three replicates + standard
error of the mean (SEM). * is significant at p<0.05 versus the control.
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Figure 6. Alkaline phosphatase (ALP) activities (U/I) in rat serum, liver, kidney, and heart after oral
administration of the ethanolic extracts of Gongronema Latifolium. Data are mean of three replicates + standard
error of the mean (SEM). * is significant at p<0.05 versus the control.
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Rat serum metabolites after treatment
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Figure 7. Biochemical indices in serum of rats after oral administration of the ethanolic extracts of Gongronema
latifolium. Data are mean of three replicates + standard error of the mean (SEM). * is significant at p<0.05
versus the control.

3.1. Discussion.

Numerous recent investigations have been seeking possible ways to harness natural
products as alternative treatment strategies, especially from plants with a proven traditional
history of medicinal value [19-23]. The G. Latifolium, is a perennial plant used for domestic
and medicinal purposes, predominantly in eastern Asia and West Africa [24, 25]. With its
popular and common usage in these regions, the need to profile the plant for safety and/or
toxicity is imperative. In this present work, we determined the biochemical toxicity of G.
latifolium in Wistar rats. Data showed that the ethanolic extracts of G. Latifolium leaf and stem
did not cause alterations in the rat body and organ weights compared to control. This finding
seems to agree with previous studies showing the nutritional value of G. Latifolium [12]. The
evaluation for rat liver toxicity showed that the ethanolic extracts of G. Latifolium leaves and
stem did not cause hepatotoxicity; liver function indices such as ALT and AST have not
elevated appreciably compared with control. Additionally, rat serum bilirubin and albumin
levels were comparable to those of the control, suggesting the absence of hepatic assault.
However, the reduced levels of AST, ALT, and ALP activities after oral exposure to the
ethanolic extracts of G. latifolium might be due to the potential of the extract or its metabolite
to inhibit the activities of these enzymes. Conversely, an increase in rat heart AST, ALP, and
ALT levels may denote the potential of G. Latifolium to predispose to cardiovascular
perturbations [26, 27].

Furthermore, we determined rat serum urea and creatinine levels to ascertain kidney
function. The ethanolic extracts increased rat serum urea levels compared with control. The
increase in serum urea levels might indicate the ensuing impairment of kidney function
[28, 29]. Previously, reports demonstrated the hepato-renal toxicities of G. latifolium in rats
[23]. The decreased triglyceride level in rat serum might be due to the gastric emptying effect
of G. Latifolium, as was previously shown elsewhere [30]. Also, G. Latifolium has been
reported to contain niacin, which may interfere with lipid metabolism by inhibiting hormone-
sensitive lipase and prevent hepatic VLDL synthesis, thus decreasing triglycerides and LDL
while increasing HDL levels [31-35].
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4. Conclusions

In conclusion, our findings suggest that the administration of ethanolic extracts of G.

Latifolium might not have caused liver injury at the doses investigated. Conversely, the
ethanolic extracts caused mild renal disturbances as reflected in an elevated serum urea level.
Additionally, the reduction in the rat serum triglyceride level by the ethanolic extracts may
indicate a potential benefit for cardiovascular functioning.
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