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Abstract- The hypothesis for this research was that intraperitoneal
injection of V.amygdalina extract would bring about an increase in
sodium excretion and perhaps a reduction in plasma concentration of
sodium.Estimation of sodium concentration was carried out on blood
samples collected from four group of rats injectedperitoneally with
varying concentrations of V amygdalina in normal saline,each group
consisting of eight rats.The mean plasma sodium level of groups i, ii, iii
and control are 142.38±2.26 mmol/L ,141.0±1.20 ,139.7±1.19 and
137.88±0.83  respctively.These values reveal a proportionate decline in
plasma sodium level in response to increasing dosage of extract .V
amygdalina aqueous extract perhaps possess natriuretic properties which
if harnessed can be used in the treatment of retentive disorders of sodium
metabolism.
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Introduction

The balance of sodium is divided into two and depicted by the
internal  and external balance respectively.The internal balance
of  Na concerns the distribution between  the various  body
compartments.This  internal balance of Na is regulated by
osmolality of either the extracellular or intracellular fluid.On the
other hand  the external balance matches input with output so that
the total Na in the body is kept constant(whitby et al. 1989).This
research work focuses on the external balance and the regulatory
mechanisms that pertains to sodium metabolism.The primary
organ that regulates extracellular Na+is the kidney.In addition to
the kidney as the main organ that regulates  plasma sodium
levels,the following mechanisms are the regulators of Na+

excretion from the body (i)glomerular filtration rate(whitbyet al.
1989,Bolarin 2010) (ii)The rennin angiotensinaldosterone system
(thrasher et al. 1994 ,Bolarin  2000) (iii)Natriuretic peptides  and
(iv)dopamine release from the kidney(Bolarin 2010).Recent
advances in medicine are comfirming thatanalytes not thought of
possess natriuretic properties .For example both oxytocin and
secretinare now known to have natriuretic effects on the
kidney(Cheng et al. 2009  ),preliminary to this is the work of
waldum et al.( 1980) which observed a decrease in
Na+reabsorption rate when secretin was administered.Barbezat et
al.( 1972 )had earlier reported a significant increase in Na+

excretion when secretin was infused into dogs.Similarly ,oxytocin
,an hormone that has a similar structure to
vassopresin(Terashimaet al. 1999) has a natriuretic  effect in
rats(Dicker and Heller  1946) and dogs(Brooks and Pickford
1958).Later in 1975 Ahmad et al. reported several cases of
hyponatraemia when oxytocin was used to induce labour.These
research works brings up the insinuation  that natriuretic

substances are likely to abound in nature.

Retentive disturbances of sodium homeostasis such as
hypervolaemia,SIADH and oedema are routinely treated with the
use of diuretics.These drugs cause an increase in sodium excretion
and their use are not without side effects .For example, Loop
diuretics cause metabolic alkalosis,carbonicanhydrase inhibitors
cause metabolic acidosis(Heuselet al 1999), whitby et al 1989
went on to state that thiazide diuretics cause glucose intolerance.In
light of these, new lines of drugs needs to be discovered and
characterized as there is an ever increasing need to limit toxic
drugs(Lown, 1993).If this is to be done resort to phytochemicals
could be the solution.Information on the active ingredients and
curative actions of the medicinal plants was acquired  by the
introduction of European scientific methods(Herbon, 1998).
Vernoniaamygdalina is a Nigerian plant, the extract of which
have been reported to possesshepatoprotective
properties(Adesanoyeet al,  2010),chemotherapeutic effects
against  breast cancer cells(Luoet al. 2010),antibacterial
effect(Ojiezehet al. 2010).Oyagbemi  and Adejimi  (2012) and
Adedapo et al. (2007) reported its anticoccicidal and
antihelminthic  activities respectively.Not more than nothing has
been said about its natriureticproperty.It should be noted that the
presence of phytochemicals is the rationale underlying the
inclusion of plant parts in various native medicinal
preparations(Egwaikhideet al. 2009).This research work is
therefore designed to assess and ascertain the effect of aqueous
extract of Vernoniaamygdalina on renal handling of sodium.

Materials and Methods

Sources of plantmaterials: VAmygdalina leaves and young
shoots  was collected from forest lands adjoining
AcheiversUniversity,Owo,Ondostate,WesternNigeria.The
botanist in the plant science unit of the biological
sciencesdepartment identified the plants.

Bitter  leafextraction:The sample leaves were washed with water
,dried at room temperature for two and a half weeks and grounded
into powder using a blender.200g of the ground leaf was dissolved
in 1litre of absolute ethanol the extraction process was carried out
in a soxhlet extractor for 5hours.The extract obtained was
condensed and later dried at 40oC for 1 week in an oven.

Preparation of standard bitter leaf extract solution:200mg of
the bitter leaf extract was dissolved in 5ml of sterile normal saline
at a temperature of 50C.This was then made up to 10ml to make
a 200mg/10ml(20mg/ml) bitter leaf extract stock solution.5mg/ml
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and 10mg/ml bitter leaf solution was prepared by appropriate
dilution of stock with normal saline.

Laboratory animals :Thirty two (32)wistar rats weighing
between 195 – 220g  were used in this research.These animals
were obtained from the animal house and were reared under
standard animal management practices throughout the duration
of research.The animals were fed with chow pellets and waterad
libitum in standard quantity all through.

Grouping and dosage of experimental animals: were divided
into four treatment groups(I -IV) of eight(8) rats each.Each rat in
groups I ,II and  III were supplemented through intraperitoneal
injection with2.5mg/100g body weight/day, 5mg/100g body
weight/day and ,10mg/100g body weight/daybitter leaf extract
solution respectively for 10 days ,so that the effect observed if
due to treatment,should likely show a multiplying effect.Group
IV (control)was not supplemented but each rat was  injected
intraperitoneally with 1ml normal saline for 10 days.

Blood sample collection: Blood samples were collected  by
puncture of ocular vein with heparinized capillary tube.Once the
vein is punctured,blood flows by capillary action and this was
collected into lithium heparinized blood sample containers.The
blood was centrifuged,the supernatant plasma removed into plain
blood sample containers and refridgerated at 4oC for estimation
of sodium
Sodium ion estimation was carried out using flame photometry.

Statistical analysis was done using SPSS ,the student’s t was the
statistical tool of choice ,values are expressed as mean ±
SD.Significance was tested at P < 0.05

Results

Table 1 showing the mean plasma concentration,the standard
deviation (SD),the p value and students’ t when the plasma sodium
level of the supplemented groups were compared with that of un
supplemented group

Group MeanSD(mmol/L) Student’s t P value Remarks
Control 142.38±2.26 NA NA NA
Group I 141.0±1.20 1.672 0.138 Not significant
Group II 139.0±1.19 4.473 0.003 Significant
Group III 137.88±0.83 8.419 0 Significant

NA means not applicable

Graph 1. indicating the mean plasma sodium in response to various doses of VAmygdalinaadministered.
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Discussion

Levine et al  in 1998 defined natriuresis as the discharge of
sodium through urine.As far as the human physiology is
concerned three types of natriuretic substance have been
identified so far,they are (i) Atrialnatriuretic peptide   (ii)
Brain natriuretic peptide  (iii) C-type
natriureticpeptide(levine et al. 1998).It is of opinion that more
natriuretis substances still abound in nature yet to be
tapped.Various research works have culminated in making
the phytochemical constituents of  V.amygdalinaknown.It has
been known to contain carbohydrates, saponins, alkaloids,
tannins, proteins and steroids, flavonoids and
glycosides(Ugwuoke et al  2010).The presence of alkaloids in
plant parts have been known to confer diuretic properties on
them. The mean plasma sodium level of groups I,II ,III and the
controlgroup as shown in table 1 are 142.38±2.26 mmol/L
,141.0±1.20 ,139.7±1.19 and 137.88±0.83respctively.These
values clearly shows a progressive decline in plasma sodium
level as the dose administered increases.This would imply
that the phytochemical constituent  of A.amygdalinahas a
multiplying effect on sodium excretion.The student’s t  and
the P values when the plasma sodium levels of groups I ,II and
III are compared with that of the unsupplemented group are
(1.672 ,.138) ,(4.473 , .003) and (8.419 , .000) respectively
(Table 1).This also shows that the variation or difference in
plasma sodium levels when the control group is compared
with group I is statistically insignificant.On the other hand
when the plasma sodium level of the groups II and III are
compared with that of the control group the difference is of
statistical significance.Further illustrating  the natriuretic
response of rats to aqueous V .amygdalina extract is Graph 1
above.Insummary ,this researchwork ventured into and found
out that crude  aqueous extract of V amygdalinapossess
natriuretic properties and ,that the natriuresis conferred is
dose dependent.It is the opinion of the conductors of this
research thatthe natriuretic effect of V amygdalinais most
probably linked to its effect on renal water handling since
diuresisfavours the excretion of sodium.

Conclusion and Recommendation

As it has been clearly stated above,this research work
ascertained that the peritoneal administration of V
amygdalinaaqueous extractfavours sodium excretion in
rats.The phytochemical constituents responsible for this
characteristic could be isolated ,purified and
characterized.The resultant drug when administered would
probably have little or lesser side effects than most synthetic
drugs presently in use.Other approach to these research
would be finding out if the V amygdalinahas an effect on renal
water handling.
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