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Desmodium adscendens is a rain forest medicinal herb used in managing quite a number of
medical conditions. Its efficacy in the treatment of several diseases has made it a first line herb
for doctors, especially in managing all forms of spasm. It is however common knowledge that
some of these medicinal herbs impact severely on the normal functioning of some vital organs
of the body during their administration. The present study was carried out to assess the renal
and cardiovascular performance in subjects undergoing treatment with Desmodium adscendens
with a view to advising against its indiscriminate use. The parameters used for the assessment
of renal functions were serum creatinine and urea concentrations and their clearance. Also,
changes in electrolyte concentration of Sodium, Potassium and Chloride concentration were
used to assess cardiovascular performance. The histology of the kidney and heart tissues was
also done to determine if the extract has impact on the cyto-architecture of the organs. Twenty-
four (24) wistar rats were used for the experiment. The rats were grouped randomly into four
groups (n = 6). Group 1 served as control, and the rats in the group were given normal rat feeds
and water. Group 2 served as low dose group, and rats in this group were administered with
low dose of extract 300 mg/kg. Group 3 served as medium group, and rats in this group were
treated with medium dose of extract, 450 mg/kg. Group 4 served as high dose group, and rats
in this group were treated with high dose of extract 600 mg/kg. The extract was administered for
28 days. Result showed that the extract did not impact negatively on the normal function of the
renal and cardiovascular system of the treated groups, rather it enhanced their performances. It
can therefore be concluded that the extract is beneficial to renal and cardiovascular functions if
used within the treatment dosage.
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Introduction

Desmodium adscendens is a rainforest herb which has
been traditionally used to manage a wide variety of medical
conditions including spasm, rheumatism, jaundice, hepatitis,
asthma (owing to its bronchial-dilating effects). It's of the
Family - Fabaceae; and genus - Desmodium [1-3].

The therapeutic phytochemicals in Desmodium adscendens
include alkaloids of the family of indolic, alkaloids flavonoids
(such as astragalin, cosmosin), soyasaponins (such as
dehydrosoyasaponin), and bioamine (tyramine). The plant
contains about 4 mg/kg of alkaloids expressed in tryptamine.
Fatty acids are present to a concentration of about 3%, which
is relatively rich in unsaturated acids [4].

The triterpenoid glycosides (and other phytochemicals
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such as beta-phenylethylamines and tetrahydroisoquinolines)
found in Desmodium adscendens are very potent potassium
channel agonists. They activate the calcium-dependent
potassium ion channels; when potassium ions cross the
cell membranes, while the tone in the smooth muscles is
maintained [4].

Renal and cardiovascular functions

The parameters commonly used for assessment of renal
function are serum creatinine and urea concentrations and
their clearance. Changes in electrolyte concentration of
sodium, potassium and chloride ion concentrations are the
ones commonly used to assess cardiovascular function.

Glomerular Filtration Rate (GFR) is the rate at which the
kidneys produce filtrate from the blood passing through the
glomerulus. In human, normal renal plasma flow is about 600
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ml/minute, 20% of which yields a normal GFR of 120 ml/
min. It is a parameter of prime clinical significance because
it defines kidney function. All patients with reduced kidney
function, whatever its cause, have reduced GFR and there is
good correlation between GFR and severity of kidney disease.

The rate of decline in GFR distinguishes chronic kidney
disease (CKD) and acute kidney injury (AKI). While CKD is
associated with irreversible slow decline in GFR over time,
AKI is associated with sudden steep decline in GFR over a
period of hours or days, and it is potentially reversible [5-7].

Serum creatinine

Creatinine is a metabolic product of the dephosphorylation
of creatine phosphate from the muscle. It occurs at a relatively
constant rate (assuming stable muscle mass) and is excreted
primarily by the kidneys with minimal tubular reabsorption.
As such, any increase in serum creatinine can be used as
a marker to identify patients with renal dysfunction, as it
indicates a diminished ability of the kidneys to filter creatinine.
Normal value of serum creatinine in human is 53-106 pmol/L
or 0.5-1.5 mg/dL.

GFR and creatinine clearance

Glomerular filtration rate (GFR) is a frequently used as
valuable measure of kidney function. Though Inulin clearance
gives the most accurate estimate, the method is difficult and
time consuming and can usually be replaced by creatinine
clearance.

Creatinine accumulates in the blood when GFR
decreases in the setting of renal dysfunction. As a result,
serum creatinine levels are commonly used as a surrogate for
GFR and renal function. Since renal dysfunction is a negative
prognostic factor in patients with heart failure, elevations in
serum creatinine levels are associated with poor outcomes in
heart failure patients.

GFR is decreased in renal disease as creatinine clearance
via the renal system is compromised. The reduced GFR will
then lead to an increase in plasma creatinine concentration.
The measurement of plasma creatinine alone should however
not be used to assess renal function. Plasma creatinine
levels may not be affected until significant renal damage has
occurred [8].

Serum urea

Serum urea, commonly referred to as blood urea nitrogen
(BUN), is a product of protein metabolism. BUN is considered
a non-protein nitrogenous (NPN) waste product. Amino acids
derived from the breakdown of protein are deaminated to
produce ammonia. Ammonia is then converted to urea vialiver
enzymes. Therefore, the concentration of urea is dependent
on protein intake, the body’s capacity to catabolize protein,
and adequate excretion of urea by the renal system [9].
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Urea accounts for the majority (up to 80% - 90%) of the
NPNs excreted by the body. The body’s dependency on the
renal system to excrete urea makes it a useful determinant of
renal function. An increase in BUN can be the result of a diet
that is high in protein content or decreased renal excretion.

The limitation of urea as a test of renal function is that in
some cases plasma urea is not a sufficiently accurate reflection
of GFR. It is not so sensitive, such that GFR may have reduced
by around 50% before serum/plasma urea increases above
the upper limit of the reference range [10].

Although not as specific as creatinine, BUN can also be
used as an indicator of renal function. BUN is not the preferred
marker for clearance because it is influenced by factors such
as a high protein diet, variables in protein synthesis, and
patient hydration status. Alone BUN is not the ideal marker
for GFR, but combined with plasma creatinine as a creatinine/
BUN ratio, BUN can be a useful analyte in differentiating pre or
post renal increase of plasma NPNs [11].

Serum electrolytes

Serum electrolytes are salts and minerals, such as sodium,
potassium, chloride, calcium etc, which are found in the blood,
and conduct electrical impulses in the body. They could be
higher or lower than the normal level it should be in the blood,
sometimes resulting in serious health conditions [12].

Electrolyte disorders may be seen in patients with heart
failure, seizures, and coma. These conditions may occur when
serum electrolytes concentrations are either too high or too
low. Their concentrations need to be balanced for the body to
function properly [13].

When electrolyte concentrations vary from normal it could
lead to stimulation of the renin-angiotensin-aldosterone
system (RAAS), neurohormonal activation, and sometimes,
cardiac glycosides [13].

Sodium ION

Sodium ion plays a very important role in regulating water
balance in the body. Its normal serum level ranges from
130 to 145 mmol/L. Antidiuretic hormone (ADH) is a non-
peptide hormone that regulates renal handling of free water.
Alteration of the amount of water reabsorbed by the kidney
has an important effect on serum sodium concentration. ADH
secreted by the neurons in the supra-optic and paraventricular
nuclei of the hypothalamus, is stimulated by hypovolemia,
thirst, increased serum osmolality, and angiotensin II.
Angiotensin II, which is a vasoconstrictor, enhances optimal
perfusion pressure to end organs, especially when plasma
volume is decreased [14].

Potassium IONs

Potassium represents an important ion of the human
body. About 98% of the body’s potassium is present in the
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intracellular compartment, leading to a steep potassium
concentration gradient across cellular membranes, indicating
why potassium is particularly important to maintain the
cellular membrane potential. It regulates the heart beat and
function of muscles. Normal serum potassium level = 3.5-
5.0 mEq/L. Potassium, along with sodium is involved with
regulation of water and acid-base balance in blood and tissue.
In mammals, the osmotic pressure and water distribution
maintenance is the primary function of electrolytes like
sodium and potassium. In addition, they play a role in
maintenance of pH, in oxidation reduction reactions, in heart
muscle functioning and as co-factors for enzymes [15].

Chloride ION

Chloride ion is the principal extracellular anion in humans
with a concentration of about 95-110 mmol/L. It is passively
absorbed from the upper small intestine and primarily
regulated by the renal proximal tubules, where it is exchanged
for bicarbonate ions and passively follows sodium and water
through during renal tubular reabsorption by the nephron.
Homeostatic mechanisms indirectly regulate Chloride ion
through changes in sodium and bicarbonate. Being an anion,
Sodium will balance out positive charges in the extracellular
fluid, and by passively following sodium ion, it helps to
maintain extracellular osmolality [16].

Aim of study

The study is designed to assess the effect of aqueous leaves
extract of Desmodium adscendens on the normal renal and
cardiovascular function in wistar rats.

Materials and method
Preparation of extract

Two (2) grams of the aqueous leaves extract of Desmodium
adscendens was dissolved in 10 ml of distilled water as
follows; 2 g = 10 ml of water (200 mg = 1 ml). If 200 mg =
1 ml, therefore, 300 mg = 1.5 ml, 450 mg = 2.25 ml, and 600
mg = 3 ml of water. Volume per animal was determined as
follows; for the low dose treated group, 300 mg of extract was
dissolved in 1.5 ml of water. A rat in the low dose group with a
body weight 120 g received 36 mg of the extract. If 300 mg of
extract was dissolved in 1.5 ml of water, 36 mg of the extract
will be dissolved in 0.18 ml of water. Therefore, an animal in
the low dose group with a body weight of 120 g will receive
0.18 ml of the extract daily all through the treatment period.
Same was applicable to all the experimental animals in the
extract treated groups.

Extract administration was done orally with the aid of an
orogastric cannula and treatment lasted for four (4) weeks.

Experimental design

At the end of the acclimatization period, the animals were
randomly assigned into four (4) groups, n = 6, as follows;
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i.  Control (Received normal rat chow and tap water)

ii. Low dose treated group (Received low dose of extract
(300 mg/kg)

iii. =~ Median dose treated group (Received middle dose of
extract (450 mg/kg)

iv.  High dose treated group (Received high dose of extract
(600 mg/kg)

Treatments lasted for a period of four (4) weeks, all
animals had free access to fed and water ad libitum.

Collection of blood samples: , animals from all the
experimental groups were sedated and made unconscious
using chloroform anesthesia. Blood samples from each rat
were collected via cardiac puncture into EDTA sample bottles
for the estimation of biochemical parameters [17].

Determination of creatinine and blood urea nitrogen

Determination of creatinine: Creatinine is treated with
picric acid in alkaline medium. Area colour develops which is
measured calorimetrically. Over 85 percent colour is due to
creatinine. Creatinine forms a yellow orange compound in
alkaline solution with picric acid.

At low picric acid concentration used in this method a
precipitation of protein does not take place. The concentration
of the dyestuff form over a certain reaction time is a measure
of the creatinine concentration.

As a result of the rapid reaction between creatinine and
picricacid, later secondary section does not cause interference.
This method thus distinguishes itself by its high specificity.

Stock creatinine standard - Dissolved 100 mg of pure dry
creatinine in 100 ml 0.1 N-HCI (for 0.1 N. HCI) dilute 0.9 ml
cone HCl to 100 ml with D. Water) the solution keeps well.

Determination of serum/blood urea nitrogen: Urea
condenses with O - Phthalaldehyde and Naphtyl ethylene
diamine to form an orange coloured complex. The rate of
formation of this complex is directly proportional to urea
concentration and is monitored on an initial rate (fixed time)
mode at 505 nm.

Determination of serum electrolytes

Measurement of sodium and potassium: Serum Na*
and K" was measured using flame photometer apparatus
according to the method described by Hald [18].

Principle: Metals in solution dissociate to individual ions.
These ions on the absorption of heat become excited to a
higher energy level. When these excited ions fall back to their
ground state they lose energy as light energy. The wave length
emitted by this light energy is characteristic of a particular
element (590 nm for sodium and 770 nm for potassium).
Using a photomultiplier tube, the light energy is converted to
an electrical pulse and the amount of current thus produced
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can be measured with a galvanometer or read out on a digital
display as the concentration of that element in the solution.

Procedure: 10 ml of diluted Lithium standard was added
into a universal container for the blank. For the test, 0.05 ml of
the sample was added with 10ml of diluted Lithium standard.
Standard solution, 0.05 ml with 10ml of Lithium standard was
added to its container. The flame photometer was turned on
and allowed to warm for 15 minutes. Later the equipment was
zeroed with the blank. The equipment was standardized with
the sodium and potassium standard. The test sample was then
introduced through the aspirator and the concentration was
read through the digital read-out.

Measurement of chloride

Serum CI' ION was measured using the titration mercuric
nitrate method.

Principle: Plasma filtrate such as that of folin was titrated
with a mercuric nitrate solution, using diphenyl carbazone
as an indicator, which gives a violet-purple complex with
mercuric ions. Mercuric chloride is formed and remains in
solution but is very slightly dissociated. Sufficient mercuric
ions to give this colour are only present when all the chloride
is titrated and excess mercuric nitrate is added.

The solution was mixed properly and titrated in a universal
container with 0.01 N mercuric nitrate to a purple end point.
Beyond the end point, it becomes pale yellow or colourless.

Calculation:

Titre of test

————————x concentration of standard (100 mmol /L)
Titre of standard

Histology

Histological examination of the Heart, Liver, and Kidney
were done following the Hematoxylin and Eosin (H&E)
technique.

Results

Comparison of renal function parameters in the different
experimental groups.

Serum urea

Figure 1 shows comparison of serum urea concentration
in the different experimental groups. Result shows significant
(p < 0.05) decrease in urea concentration in the groups
given median and high doses of extract when compared
with the control group. The group given high dose of extract
also showed significant (p < 0.05) decrease in serum urea
concentration when compared with the group given low and
median dose of extract.

Serum creatinine

Figure 2 shows comparison of Serum Creatinine
concentration in the different experimental groups. Result
shows significant decrease in serum creatinine concentration
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in the groups given low, median and high doses of the extract
when compared with the control (97.52 + 0.25 pmol/L) group
at p < 0.05. but the groups given median and high doses of
the extract showed significant decrease in serum creatinine
concentration compared with the group given low dose.
The group given high dose of the extract showed significant
increase in the creatinine concentration when compared with
the group given media dose.

Comparison of serum electrolytes in the different
experimental groups

Sodium ion concentration (Na*)

Desmodium adscendens extract caused significant (p <
0.05) decrease in Na* concentration in the three groups given
low, median and high doses of the extract when compared
with the control (139.67 + 0.48 mmol/L) group. Values for LD,
MD and HD were 136.00 + 0.97,133.17 + 0.48 and 135.67 +
0.33 mmol/L respectively Figure 3.

Potassium ION concentration (k*)

There was significant increase in potassium ion
concentration in the groups given medium and high doses of
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Figure 1: Comparison of serum urea concentration in the different experimental
groups.

Values are expressed as mean + SEM, n = 6,

L - Significantly/ different from control at p < 0.05

a - Significantly/ different from low dose at p < 0.05

b - Significantly/ different from median dose at p < 0.05
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Figure 2: Comparison of serum creatinine concentration in the different
experimental groups.
Values are expressed as mean + SEM, n =6,

L - Significantly/ different from control at p < 0.05
a - Significantly/ different from low dose at p < 0.05
b - Significantly/ different from median dose at p < 0.05
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extract when compared with the control (5.43 +0.08 mmol/L)
and low dose (5.60 + 0.06 mmol/L) groups. The group treated
with high dose of the extract also showed significant increase
in K* concentration (6.97 + 0.07 mmol/L) over the group given
median dose. There was however no significant different in
potassium ion concentration in the group given low dose of
extract when compared with the control group Figure 4.

Chloride ION concentration (CI)

The comparison of Chloride ion concentration in the
different experimental groups reveals a significant (p < 0.05)
decrease in chloride ion concentration in the groups given
low, median and high doses of the extract when compared
with the control group (100.83 + 0.40 mmol/L). Values for LD,
MD and HD groups were 96.00 + 0.58,97.00 + 0.84 and 95.00
+ 0.42 mmol/L respectively Figure 5.

Histology

Photomicrographs showed that the kidney and heart
tissues were not adversely affected as there were no
significant changes between control and experimental groups
(Figures 6,7).

160 -
. . <ab

1401 2 = Cortral
= ELD
= 120
E owmD
& 1 A o=D
g
8 %04
= & 4
E
B9

20 4

a4

Experimental groug

Figure 3: Comparison of sodium ION concentration in the different experimental
groups.

Values are expressed as mean + SEM, n = 6,

1 - Significantly/ different from control at p < 0.05

a - Significantly/ different from low dose at p < 0.05

b - Significantly/ different from median dose at p < 0.05
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Figure 4: Comparison of Potassium ION concentration in the different experimental
groups.
Values are expressed as mean + SEM, n= 6,

1 - Significantly/ different from control at p < 0.05
a - Significantly/ different from low dose at p < 0.05
b - Significantly/ different from median dose at p < 0.05
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Figure 5: Comparison of chloride ION concentration in the different experimental
groups.

Values are expressed as mean + SEM, n = 6,

L - Significantly/ different from control at p < 0.05

a - Significantly/ different from low dose at p < 0.05

b - Significantly/ different from median dose at p < 0.05
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Figure 6: A section of cortical area of the kidney in; (a) control; (b) low

dose; (c) median dose and (d) high dose extract fed groups. x 400, RT-
Renal tubules; GL- Glomerulus, BS- Bowman space, MS- Messangium

Discussion of results

Creatinine is derived mainly from muscle metabolism. It is
therefore proportional to muscle mass and usually produced
at a steadier rate for a given individual compared to urea. It is
virtually all excreted by the kidneys. Plasma creatinine is used
as a biomarker for renal function [19].

Its levels may go high due to renal impairment or failure,
high dietary intake of meat, hypothyroidism, increased muscle
mass, or increased protein intake [19].

The measurement of creatinine concentrations in plasma
and urine samples illustrates the filtration capacity of the
glomerulus, also known as the glomerular filtration rate (GFR).
Creatinine is produced endogenously within the body and is
freely filtered by the glomerulus. These characteristics make
it a useful endogenous marker for creatinine clearance. If the
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Figure 7: Photomicrograph of a section cardiac muscle in; (a) control; (b)
low dose; (c) median dose group and (d) high dose extract fed groups.

x400, MF- Muscle fibres; N - Nucleus.

GFRis decreased, as seen in renal disease, creatinine clearance
via the renal system is compromised. The reduced GFR will
then lead to an increase in plasma creatinine concentration.

Results of this experiment showed decreased serum
creatinine level in the group treated with the extract of
Desmoium adscendens, which could therefore indicate that
the extract favoured renal function possibly by enhancing
Glomerular Filtration Rate (GFR) helping in clearing creatinine
from the plasma [20].

The measurement of plasma creatinine alone should
however not be used to assess renal function because plasma
creatinine levels may not be affected until significant renal
damage has occurred. It is not a sensitive marker for changes
in GFR when renal function is near normal. Also, an individual
may lose 50% of normal GFR and have a borderline high
creatinine, e.g 150 mcmol/L. Therefore when elevated serum
creatinine is detected, it is important to evaluate the patient as
a whole to rule out other possible causes.

In some laboratory reports, the creatinine clearance is
also provided, as it is a better indicator of kidney function
compared to serum creatinine alone. Alternatively, the
creatinine clearance is commonly estimated from the serum
creatinine using the Cockroft-Gault formula [21].

Although not as specific as creatinine, plasma urea
clearance can also be used as an indicator of renal function.
So increased plasma/serum urea can be caused by increased
urea production, decreased urea elimination, or a combination
of the two. It is not the most preferred marker for clearance
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because it is influenced by factors such as a high protein diet,
variables in protein synthesis, and patient hydration status.
Alone urea concentration may not be the ideal marker for
GFR. But combined with plasma creatinine as a creatinine/
urea ratio, it can be a useful determinant in differentiating
pre or post renal increase of plasma non-protein nitrogens
(NPNs) [22].

Results of the experiment also indicate decreased plasma
urea concentration. This is a further confirmation that the
extract of Desmodium adscendens enhances renal function.

Sodium and chloride ions decreased significantly in the
treated groups. The experimental groups had significant
increase in their serum potassium ion levels. This is beneficial,
as high potassium helps to lower the arterial blood pressure
by stabilizing the resting membrane potential. Potassium
helps lower blood pressure by balancing out the negative
effects of salt. The kidneys use a delicate balance of sodium
and potassium to pull fluid across a wall of cell from the blood
stream for excretion.

Serum sodium concentration also contributes substantially
to blood pressure regulation. There is increasing evidence
that small changes in plasma sodium may directly affect the
hypothalamus, the local renin-angiotensin system, and the
heart and vasculature, all of which may play a role in changing
blood pressure independent of and additive to that which
occurs with the tendency for the changes in extracellular
volume. Small increases in plasma sodium may therefore be,
in part, directly responsible for the elevated blood pressure.

Extracellular Cl- has been shown to be protective against
fatigue, with implications for survival and cardiovascular risk,
involving high-intensity contractions in both fast- and slow-
twitch mammalian muscle possibly by preventing excessive
depolarisation with exercise-induced decline in trans-
sarcolemmal K* gradient.

Elevated creatinine level and cardiovascular mortality

As earlier observed, an elevation in the serum creatinine
concentration usually reflects a reduction in the glomerular
filtration rate (GFR). Previous studies have shown that
high prevalence of stress inducible ischemia, myocardial
hypertrophy and the higher risk of both cardiac death and
non-fatal myocardial infarction appear to be related to the
eGFR decline.

Among traditional risk factors, hypertension and
myocardial hypertrophy appear the most strongly associated
with eGFR reduction [23]. This finding, expected for the dual
relationship occurring between kidney and blood pressure,
with a prominent role of the former in blood pressure
homeostasis, and a major impact of hypertension in reducing
renal function, might also help in explaining the prevalence
of cardiac malfunction in compromised kidney performance.

https://lwww.heighpubs.org/jccm m



Assessment of cardiovascular and renal functions during treatment with Desmodium adscendens therapy

The presence of reduced kidney function is known to
be associated with a progressive decline in the indices of
systolic function in both the patients with and without
previous myocardial infarction (PMI). Cardiac hypertrophy
was found to more prevalent among patients with reduced
eGFR independently of the presence of age, gender and
hypertension. It is therefore believed that Kidney malfunction
affects cardiac performance through electrolyte imbalance,
volume overload and negative inotropy [24].

Conclusion

Desmodium adsendens, enhances kidney performance
and by extension also boosts cardiac functions by enhancing
electrolyte balance. This is evident by the results of the serum
electrolytes seen this research.
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