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Background: Rauwolfia vomitoria is a plant with sedative properties found useful in the
management of psychotic disorders, with adverse effects being reported on its use in
different brain areas. Aims and Objectives: To investigate the acute effect of combination
of Rauwolfia vomitoria with either Gongronema latifolium or Vernonia amygdalina on spatial
learning and memory, and some bio-molecules in rats. Materials and Methods: 24 adult male
Wistar rats weighing between 220 g - 300 g were equally divided into four groups (1-4).
Group 1 animals were the control treated with 0.5 ml of Tween 20. Groups 2, 3 and 4
animals were administered respectively; 150 mg/kg of R. vomitoria, a combination of
150 mg/kg of R. vomitoria and 200 mg/kg of G. /atifolium, and a combination of 150 mg/kg
of R. vomitoria and 200 mg/kg of V. amygdalina for seven days. On days 4-7 concurrent
with treatment, spatial learning and memory test was carried out using the Morris water
maze, and the animals were sacrificed twelve hours after the last treatment. Their sera
were used for enzyme and other bio-molecules analysis. Results: There was no difference
in spatial learning and memory. The activities of aspartate aminotransferase, alanine
aminotransferase and alkaline phosphatase, and the serum cholesterol and triglycerides
levels were also not different compared to the control group. Conclusion: The dose and
duration of administration of the extract of R. vomitoria either alone, or in combination
with G. /latifolium or V. amygdalina may not affect spatial learning or memory, or alter
serum biomolecules.
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INTRODUCTION

in Yoruba and wada in Hausa languages of Nigeria.® The
root bark of R. vomitoria which is mostly used traditionally

Rauwolfia vomitoria, Vernonia amygdalina and Gongronema
latifolium are medicinal plants belonging to the families;
Apocynaceae, Asteraceace and Asclepiadaceae, respectively. These
plants individually have been reported to be beneficial to
the nervous system,"* but the combined effect on brain
areas and behaviour are limited, hence, the need for the
present study on their acute effect on spatial learning and
memory and some serum biomolecules.

R. vomitoria commonly known as swizzler stick is also called
eto mmong eba ebot in Ibibio, akanta in Igbo, asofeyeji

constitutes 40-50% of the whole root, with alkaloids
content varying from 1.7-3%.” These alkaloids includes;
ajmaline, ajmalicine, reserpine, serpentine, serpentinine,
yohimbine among others.”

Reports have shown that R. vomitoria possesses antipyretic
and analgesic properties.*” Other reports showed potential
anticonvulsant and antipsychotic properties.'” Sedative
effects and decreased anxiety are among the neurological
effects of this plant.'""" Decrease of brain glutamate and
increased gamma-aminobutyric acid and glutamic acid
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decarboxylase activities,'? as well as increased serum alanine
aminotransferase, alkaline phosphatase and aspartate
aminotransferase (AST) and albumin.'**

G. latifolinm is commonly called amaranth globe and bush
buck in English. It is known as utazi in Igbo and arokeke
in Yoruba languages of Nigerian."” The plant is used for
medicinal and nutritional purposes.'® The constituents
of G. latifolinm include; alkaloids, saponins, tannins,
flavonoids and glycosides.'®'” The plant has hypoglycemic,
anti-bacterial, antioxidant, anti-inflammatory, anti-ulcer,
analgesic, anti-diabetic and anti-pyretic activities.'®'*?!
G. latifolinm is also reported to be a bittering agent, as well
as having cardio-protective properties.”*

V. amygdalina commonly called bitter leaf is also called
etidot in Ibibio and Efik. The plant is reported to
contain alkaloids, cardiac glycosides, saponins, flavonoids,
tannins and triterpenes."* 1. amygdalina has a wide range
of activities including hypoglycemic,* anti-cancer,”*
antidiabetic,”” antioxidant and hepatoprotective effects.?®
Other effects include reduction in serum triglyceride and
total cholesterol levels,** as well as alanine aminotransferase
activity.”

R. womitoria is reported with wide range of adverse and
beneficial neural effects. The adverse effects of this
plant have necessitated its combination with other
plants to counteract such adverse effects, while still
maintaining its useful effects. There have been reports
that this combination has improve the beneficial effect of
R. vomitoria, hence, this study was to investigates acute effect
of such combination on spatial learning and memory using
G. latifolinm ot V. amygdalina.

MATERIALS AND METHODS

Twenty-four adult, six-month old male Wistar rats
weighing between 220 g - 300 g were divided into four
groups (1 - 4). They were handled in accordance with the
NIH Guidelines for the use and care of laboratory animals,
with twelve hours light and darks cycles throughout the
experimental period. The animals were fed with normal
mice chow (Vital Feed, Nigeria) and water, and both
were provided ad /ibitum throughout the duration of the
experiment.

Freshly harvested leaves of . amygdalina and G. latifolinm,
and roots of R. vomitoria were respectively, obtained from
local farms in Ika and Esit Eket in Akwa Ibom State of
Nigeria, were authenticated by a botanist. They were washed
to remove impurities, and the root bark was separated from
the cambium. The plant parts were air-dried, crushed to
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fine powder and 75-80% ethanol was used to macerate in
the Soxhlet extractor. The extracts were concentrated using
a rotary evaporator and the concentrates dried in a Plus 11
Gallenkamp oven at 45-50°C. The dry extracts obtained
were stored in a refrigerator at 4°C until used. Tween 20
was used as the vehicle to dissolve the extracts. 2 g of each
extracts was dissolved in 30 mL of Tween 20 and the actual
dosages were calculated.

Group 1 animals were the control treated with 0.5 ml of
Tween 20. Group 2 animals were treated with 150 mg/kg
of ethanolic root bark extract of R. vomitoria. Groups 3
animals were treated with a combination of 150 mg/kg of
ethanolic root bark extract of R. vomitoria and 200 mg/kg
of ethanolic leaf extract of G. latifolium, while group 4
animals were treated with a combination of 150 mg/kg of
ethanolic root bark extract R. vomitoria and 200 mg/kg of
ethanolic leaf extract of 1. amygdalina. The administration
was by oral gavages in the mornings (7 am), and lasted for
seven days (Table 1).

Twelve hours after the administration on days 4-7, spatial
learning and memory test using the Morris water maze
was carried out concurrently with the treatment. The
Morris water maze was a circular pool filled with water.
The maze was constructed out of a circular polypropylene
pool and measured 110 cm in diameter and 20 cm in
depth. A cylinder (13.75 cm x 9 cm diameter) was used as
the escape platform in the maze. The cylinder was filled
with cement to weigh it down in the pool, thus creating
an invisible escape platform. The pool was filled to a
depth of 14 cm with room-temperature tap water until
the platform was submerged by 1 cm of water. The water
was made opaque with the addition of 500 g of milk to
ensure camouflage of the white escape platform. The pool
was divided into four quadrants: Northwest, Northeast,
Southwest and Southeast. Boundaries of these quadrants
were marked on the edges of the pool with masking tape
and labeled: North, South, East and West. The pool was
located in a room measuring 5.2 x 2.4 m. On the walls of
the room were mounted several posters to act as visual cues.

Groups Average body Dosage of extract Days of

n=6 weight (g) (mg/kg) administration
1 226.47 Control (Tween 20) 7
2 320.87 (150 mg/kg of RV) 7
3 251.48 (150 mg/kg of RV+ 7
200 mg/kg of GL)
4 294.75 (150 mg/kg of RV+ 7

200 mg/kg of VA)

RV: Rauwolfia vomitoria, GL: Gongronema latifolium, VA: Vernonia amygdalina,
Tween 20 was used as vehicle for the extracts
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There was also furniture in the room that provided visual
cues. During testing, the room was dimly lit with diffuse
white light (60 watt).

Testing in the Morris water maze lasted four days. The
first three days were acquisition training with an invisible
platform. On day four, a probe trial was conducted with
no escape platform. During the test period, each rat was
placed in a clean empty cage (no bedding). Paper towel was
torn and placed in the bottom of the cage to allow the rats
to dry more quickly. This paper towel was replaced when
it became completely wet.

During acquisition training, the platform was placed in
the center of the Northwest quadrant for days 1 - 3.
Each animal received 4 trials of 60 seconds per day. The
starting positions of the animals were predetermined,
which prevented any sequence of 2 trials to be repeated
by the same animal during any other day. Each rat was
removed from its holding cage using a small, clean 500 ml
plastic yogurt container to minimize handling stress. The
animal was then placed into the water at the appropriate
start position, facing the center of the pool. The rat was
then permitted to explore the pool and to seatrch for the
hidden escape platform for 60 seconds. When the animal
located the platform, the timer was stopped and the animal
was removed using the plastic container and placed in the
holding cage. If the animal did not find the platform during
the allotted time, the animal was guided onto the platform
using the plastic container. Once on the platform, the
rats were permitted to visually explore their surroundings
for 20 seconds at which point, the researcher picked up
the rat in the plastic container and returned the mouse
to the appropriate holding cage. Each animal completed
4 trials per day over 3 days, for 12 trials of acquisition
training. During acquisition training the swim latency (time
to find and mount the escape platform) was measured

(Whishaw, 1985).

A probe trial was conducted on day 4. At this time, there
was no escape platform in the maze at all. Each animal
completed one trial of 60 seconds. Each rat was placed
in the maze from one of the four possible start positions
and allowed to explore the pool. During the probe trial;

the duration of time spent in each quadrant (Northeast,
Southeast, Northwest, Southwest). Memory represents the
time spent in the target quadrant during the probe trial.

Immediately after the behavioral test, the animals were
anaesthetized using chloroform fumes, and were sacrificed.
Their thoraco-abdominal walls were excised and blood
was aspirated by means of syringe and needle from the
left ventricle for the determination of serum levels of
cholesterol and triglyceride, as well as the activities of
aspartate aminotransferase (AST), alanine aminotransferase

(ALT) and alkaline phosphatase (ALP).

Statistical analysis

One way analysis of variance (ANOVA) was used to
compare the means for the serum enzyme activities and
lipid levels, while repeated measures ANOVA was used
to analyze the Morris water maze activities, thereafter
the post-hoc test using Student-Newman-Keuls multiple
comparisons test was carried out to find the level of
significance at p<0.05. All the results were expressed as
mean t standard error of mean.

RESULTS

At the end of the experiment body weights were reduced in
all the groups, though the groups administered R. vomitoria
alone, and in combination with either V. amygdalina ot
G. latifolinm were significantly (p<<0.05) lower compared
to the control. The group administered K. vomitoria alone
had significant (p<<0.05) body weight loss compared to its
combination groups (Table 2)

The Morris water maze test showed no difference in
the groups administered the plant extracts (R. vomitoria,
V. amygdalina and G. latifolinn) compared to the control in
the acquisition trial (spatial learning) and in the probe trial
(memory). There was also no difference between the plant
extract groups (Tables 3 and 4).

There was no difference in the activities of aspartate
aminotransferase, alanine aminotransferase and alkaline
phosphatase compared with the control group. The

Groups Initial body weight (g) Final body weight (g) Loss in Loss in

(n=6) P<0.0001 P<0.0001 weight (g) weight (%)
F=50.600 F=27.631

1. Control (Tween 20) 225.80+2.41 210.50+2.10 15.3 6.78

2. (150 mg/kg of RV) 320.87+4.13%cd 267.88+6.84*cd 55.99% 17.45

3. (150 mg/kg of RV+200 mg/kg of GL) 251.48+4.32*¢ 225.18+8.09¢ 26.3*P 10.46

4. (150 mg/kg of RV+200 mg/kg of VA) 294.75+2.33* 264.43+1.22* 30.32*° 10.29

Data are presented as meanzstandard error of mean, *Significantly different from group 1 at p<o.05, ®Significantly different from group 2 at p<o.05, NS: Not significantly
different from group 1 at p<o.0s5, “Significantly different from group 3 at p < 0.05 Significantly different from group 4 at p < 0.05" has been added
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serum cholesterol and triglycerides levels also showed no
difference compared with the control group (Table 5).

DISCUSSION

R. womitoria, G. latifolium and V. amygdalina are useful
medicinal herbs that possess several important functions
including; antioxidant and hypoglycemic properties.'>'
R. vomitoria use has been associated with some adverse
effects, thus, the present study investigated the potentials
of co-administration of extract of R. vomitoria with either
G. latifolium ot V. amygdalina on spatial learning, memory
and some bio-molecules.

Groups Day 1 Day 2 Day 3

(n=6) P=0.8274 P=0.4457 P=0.8668
F=0.2970 F=0.9001 F=0.2419

1. Control (Tween 20) 34.73+5.07 23.57+4.37 14.83%3.10

2. (150 mg/kg of RV) 33.50+4.41Ns 25.50+4.99NS 11.53+2.87NS
3. (150 mg/kg of RV+ 31.33+5.23% 18.39+3.93% 13.90+4.46M°
200 mg/kg of GL)
4. (150 mg/kg of RV+ 33.45+4.51N 16.53+3.20N 11.75+2.77N
200 mg/kg of VA)

Data are presented as meansstandard error of mean, NS: Not significantly different
from group 1 at p<o.05, RV: Rauwolfia vomitoria, GL: Gongronema latifolium,
VA: Vernonia amygdalina

Groups Probe trial

(n=6) Target quadrant Outer quadrant
P=0.2504 P=0.250
F=1.492 F=1.49

1. Control (tween 20) 20.18+3.72 39.82+3.72

12.01+2.97"
18.94+2 91N

47.9942.97 NS
41.06x2.91Ns

2. (150 mg/kg of RV)

3. (150 mg/kg of RV+

200 mg/kg of GL)

4. (150 mg/kg of RV+

200 mg/kg of VA)
Data are presented as meanzstandard error of mean, NS: Not significantly different

from group 1 at p<o.05, RV: Rauwolfia vomitoria, GL: Gongronema latifolium,
VA: Vernonia amygdalina

18.13+1.52N 41.87+1.52\8

At the end of the experiment, the animal’s body weights
were reduced in all the groups, likely due to handling
stress, which is often associated with weight loss.”” The
groups administered R. vomitoria alone, and in combination
with either G. latifolinm or V. amygdalina had significantly
(p<0.05) reduced body weights compared to the control
group. This loss in body weight may be due to the activity
of the constituents of R. vomitoria, as R. vomitoria has been
reported to cause body weight loss in rats and mice.*'**
However, the group administered only R. womitoria had
significant (p<0.05) body weight loss compared to its
combination groups, an indication that the interaction
of these other herbs may have modulated the unilateral
action of the R. womitoria. This report is similar to a report
on mice administered the combination of R. womitoria and
G. Latifolium.” 1t is deduced therefore that R. vomitoria
extract alone may be useful in body weight gain control,
and may also result in an uncontrolled body weight loss,
which the combination tends to assuage.

Spatial learning (acquisition trial) and memory (probe trial)
activities in the Morris water maze of the test groups were
not different from the control group. This indicates that the
treatment regimes may be insufficient to cause change in
the animals’ ability to learn and/or remember. The Morris
water maze has been used extensively to study the effects
of brain injury or drugs on spatial learning.*** This result
suggests that the brain areas involved in this function may
not be affected by the treatments.

There was no difference in the activities of aspartate
aminotransferase (AST), alanine aminotransferase (ALT)
and alkaline phosphatase (ALP) compared with the control
group. AST, ALT and ALP are enzymes in the liver and
brain that serve as markers for the damage of these
tissues.’ This result indicates that the treatment regimes
were insufficient to alter the cellular integrity of the liver
and the brain, among other organs of the body. This result
is at variance with previous studies, which reported that
R. wvomitoria increases serum alanine aminotransferase and
alkaline phosphatase activities.'*'* The difference may be
due to the administered doses, as 542 mg/kg, 200 mg/kg,

Groups AST (nkat/L) ALT (nkat/L) ALP (nkat/L) Cholesterol (mg/dl) TG (mg/dl)

(n=6) P=0.160 P=0.672 P=0.917 P=0.494 P=0.542
F=1.95 F=0.52 F=0.17 F=0.83 F=0.74

1. Control (tween 20) 1927.30+204.92 648.40+£33.17 4277.66+436.03 92.30+6.55 87.00+£13.97

2. (150 mg/kg of RV) 1554.68+307.79N 847.34+237.12N8 4639.19+852.97"° 79.72+5.92N 85.87+9.14N8

3. (150 mg/kg of RV+ 1833.19+£164.20N 837.02+132.00M 4498.83+223.43\° 88.58+5.73N 105.47+8.57Ns

200 mg/kg of GL)

4 (150 mg/kg of RV+ 1375.39+94.64NS 761.37+116.01N 4746.74+539.20N 84.01+2.70Ns 100.75+9.74Ns

200 mg/kg of VA)

Data are presented as meansstandard error of mean, NS: Not significantly different from group 1 at p<o.05, RV: Rauwolfia vomitoria, GL: Gongronema latifolium, VA: Vernonia
amygdalina, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline phosphatase, TG: Triglyceride
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and 4000 mg/kg body weight extracts of R. vomitoria were
given.

Serum cholesterol and triglycerides levels predict
cardiovascular, as well as other organs state.” In the
present study there was no difference in cholesterol
and triglycerides levels in the R. vomitoria alone or in its
combination compared to the control. This result indicates
that the treatment regime may not have caused any injury
to the cardiovascular or other organs. This result supports
other parameters already reported.

R. vomitoria is reported to sedate animals,™'’ and this could
be fatal due to the animals’ inability to fend for themselves.
A combination treatment with G. /atifolium is shown to
modulate the sedative effect and to ameliorate cytological
alteration,™ a potential that can be exploited for the safe
use of the herbs. Though the present study did not resultin
adverse reaction beyond body weight loss, spatial learning,
memory and serum biomolecules level which are vital in life
may be affected if the dosage or duration of use is altered,
hence the need to control their intake.

In conclusion, at the dose and duration of administration,
the extract of R. womitoria either alone or in combination
with G. latifolium or V. amygdalina may not affect spatial
learning or memory or alter serum biomolecules.
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