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ABSTRACT

Despite more specific and sensitive cardiac biomarkers, creatine kinase isoenzyme creatine kinase-
muscle/brain (CK-MB) in serum or plasma is still an important parameter for diagnostics of the origin of
CK elevations and for disease monitoring. The aim of this study is to investigate the effect of varying doses
of coconut milk, coconut water, Vernonia amygdalina (bitter leaf) and Prosopisafricana on creatine kinase.
Fifteen adult male rabbits weighing between 1.5kg-2.5kg were divided into five groups of three rabbits
each. Group 1 was the reference/control group which received no extract, while groups 2,3,4 and 5 received
5ml/kg per body weight (b.wt) of coconut milk, coconut water, bitter leaf and P. africana extracts
respectively. Results obtained revealed that creatine kinase concentration in group 2 was significantly
(p<0.05) increased compared to the control for the 10, 20, and 30 days of administration
respectively. Groups 3, 4and 5 showed a significant decrease for the first 10 days. Although, group 3 shows
an increase within 20 and30daysadministration as compare to the control. Also creatine kinase concentration
shows no significantly difference in group 4 and 5 at 20 days administration but an increase after 30 days
administration. Phytochemical studies on P. africana and V. amygdalina revealed the presence of bioactive
components comprising alkaloids, flavonoids, tannins, saponins, terpenoids, steroids and glycosides. The
bioactive compounds may be responsible for the medicinal property of these plants that form the basis of
their use in herbal medicine.
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INTRODUCTION

Despite more specific and sensitive cardiac biomarkers, creatine kinase isoenzyme creatine kinase-
muscle/brain (CK-MB) in serum or plasma is still an important parameter for diagnostics of the origin of
CK elevations and for disease monitoring (Thygesenet al., 2012). Creatine kinase (also known as Adenosine-
5-triphosphate, creatine phosphotransferase, creatine phosphokinase or phosphocreatine phosphokinase)
play a central role in the energy metabolism of cells that have high and fluctuating energy requirements by
catalysing the reversible transfer of the phosphoryl group from phosphocreatine to ADP to generate ATP
(Kazak and Cohen, 2020). The product phosphocreatine or creatine is a readily energy source for cells. CK
is present in many tissues but skeletal and heart muscles contain the highest concentrations. The normal
serum value for CK is 15 — 100U/L for males and 10 — 80U/L for females (Vasudevan and Sreekumari,
2007). CK released from skeletal muscle accounts for almost all of the CK activity detected in the plasma of
healthy individuals. Circulating CK is cleared by degradation in the liver and reticuloendothelial system and
has a circulating half-life of 12 hours. Occasionally, measurement of creatine kinase isoenzymes may be
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helpful in elucidating the origin of an unexplained or persistently elevated total creatine kinase.

In human tissues, CK exists in three different isoenzymes. CK is a dimmer; each subunit has a molecular
weight of 40KD. The subunits are CK-M (Muscle type) and CK-B (brain type), which are combined into
three distinct isoenzymes, CK-MM, CK-MB, and CK-BB. Phosphocreatine serves as an easily diffusible
energy storage metabolite to regenerate ATP on demand by cytosolic creatine kinase isoforms. It has
previously been shown that the phosphagen system is exploited by breast cancer cells to meet their high
energy demands (Qianet al., 2012), and that creatine can affect SMAD2/3 phosphorylation in colorectal
cancer to promote metastasis (Zhanget al., 2021). Also, heterocyclic aromatic amines, derived from creatine
and other dietary sources following cooking at high temperatures, have been associated with increased
cancer risk for multiple cancer types including colorectal and prostate cancers (Bylsmaand Alexander, 2015).

Down-regulation of the CK system is a hallmark of heart failure regardless of aetiology (Ventura-Clapieret
al.,2004). For example, total creatine is reduced by up to 56 % and CK activity by up to 48 % (Yeet al.,
2001), and low PCr/ATP ratio is a predictor of mortality in patients with dilated cardiomyopathy,
contributing to the hypothesis that the failing heart is energy starved (Neubauer, 2007). Also, Until the mid-
1990s, determination of serum CK levels was a key tool in the diagnosis of myocardial infarction (MI) in
patients presenting with chest pain in emergency departments. Subsequently, the diagnostic role has been
replaced, to a certain extent, by the muscle protein troponin. However, raised levels of serum CK are still
closely associated with cell damage, muscle cell disruption, or disease. These cellular disturbances can
cause CK to leak from cells into blood serum (Brancaccio et al., 2007). Measurement of serum CK activity
and determination of isoenzyme profiles are still an important indicator of the occurrence of muscle cell
necrosis and tissue damage due to disease or trauma (Totsuka et al., 2002).

Cocos nucifera (L.) is an important member of the family Arecaceae (palm family) popularly known as
coconut, coco, coco-da-bahia, or coconut-of-the-beach (Aragao, 2002). All parts of the fruit of the coconut
tree can be used. Both the green coconut water and solid aloumen ripe fruits are used industrially and in
home cooking in many ways (Rosa et al.,2001). Additionally, several parts of the fruit and plant have been
used by people in different countries for the treatment of various pathological conditions. In Brazil, extract
from the husk fiber of C. nucifera is used to treat diarrhea (Esquenaziet al., 2002). In Papua New Guinea,
the leaves and roots of young plants are chewed as treatment for diarrhoea and stomachaches (Holdsworth,
1992). In Fiji, coconut oil is used to prevent hair loss and coconut water is used to treat renal disease (Singh,
1986). In Ghana, people use coconut milk to treat diarrhoea (Yarteyet al.,1993). In Guatemala, the husk
fiber extract is used as an antipyretic, to reduce renal inflammation, and as a topic ointment for dermatitis,
abscesses, and injuries (Caceres et al.,1987). In Haiti, a decoction of the dry pericarp is used for oral
treatment of amenorrhea, and the oil is applied as an ointment to burns (Wenigeret al.,1986); an aqueous
extract from the husk fiber is also used for oral asthma treatment (Hope et al.,1993). In India, infusions
made with the coconut inflorescence are used for the oral treatment of menstrual cycle disorders (Bhandary
et al.,1995).

Vernonia amygdalina, commonly known as bitter leaf, It is a perennial plant with height between 1 m and6
m (Nwosu et al., 2013) in the African tropics and other parts of Africa, particularly, Nigeria, Cameroonand
Zimbabwe. It is reputed to have several health benefits. The organic fraction extracts of the plant were
shown to possess cytotoxic effects towards human carcinoma cells of the nasopharynx (Kupchanet al.,
1969). It is effective against amoebic dysentery (Moundipaet al., 2000), gastrointestinal disorders (Akahand
Ekekwe, 1995), and has antimicrobial and antiparasitic activities (Hladiket al., 2005). The biologically-
active compounds of Vernonia amygdalina are saponins and alkaloids (Murainaet al., 2010), terpenes,
steroids, coumarins, flavonoids, phenolic acids, lignans, xanthones and anthraquinone (Cimangaet al.,
2004), edotides(lzevbigie, 2003) and sesquiterpenes (Kupchanet al., 1969).

Prosopis africana is one of the plants used to stimulate wound healing in traditional medicine of south-
eastern Nigeria. It is a tree with a very hard wood (Burkart, 1976) and easily distinguishable by its dark
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rough bark, pale drooping foliage with small pointed leaflets and sausage-shaped fruit. The morphological
features have been described in detail (Keayet al., 1964). In Nigeria, P. africana is variouslycalled Okpei
(Igbo), Ayan (Yoruba), Okpeghe (Idoma and Tiv), and Kiriya or Kiriaya (Hausa). A poultice of the boiled
seeds is usually applied externally to relieve sore throat, while the fermented seed is used as a seasoning
agent in food (Oguntoyinboet al., 2007). In traditional medicine practice, juice expressed from the stem bark
is applied on open wounds as an astringent and to cleanse the wound surface. The bark is also crushed to a
pulp and placed on the wound surface as a dressing. Due to its use in wound treatment in traditional
medicine, we evaluated the potentials of this plant as wound care agent by studying the effects of the stem
bark extract on different parameters of wound care.

Objective of Study

This study is aimed at evaluating the phytochemical constituents of Vernonia amygdalina and Prosopis
africanaas well as assessing the activity of Creatine kinase in the serum of rabbitsfed with aqueous extracts
of Cocos nucifera milk and water, V. amygdalina and Prosopis africana.

MATERIALS AND METHODS

ANIMAL

The experimental animals used for this study were fifteen (15) adult male rabbits of between 6 to 8 months
old with average weights of 1.5kg to 2.5kg. The rabbits were obtained from the animal house of the
Veterinary Research Institutes, Jos, Plateau State, Nigeria. The animals were acclimatized for 7 days under
standard environmental conditions with a 12-hour light/dark cycle maintained on a regular feed (Vital feed)
and water ad libitum.

Plant Materials
Coconut (Cocos nucifera)

The coconuts were obtained from the environs of Anyigba, Kogi State, Nigeria and were identified and
authenticated in the Department of Botany, Kogi State University, Anyigba, Nigeria.

Vernonia amygdalina (Bitter leaf)

Fresh leaves of V. amygdalina were collected from Idah Avenue, Kogi State University, Anyigba, Nigeria
and were identified and authenticated in the Department of Botany, Kogi State University, Anyigba, Nigeria.

Prosopis africana

Fresh leaves of P. africana, the seeds and bark were obtained from the environs of the Faculty of
Agriculture, Kogi State University, Anyigba, Nigeria and were identified and authenticated in the
Department of Botany, Kogi State University, Anyigba, Nigeria.

Fermented Condiment of P. africana

The fermented condiments of P. africana, commonly known as okpehe by the local dialect among the Igala
people of Kogi State in Nigeria, were obtained from the source of production in Anyigba, Kogi State and
were properly identified and authenticated in the Department of Food Nutrition and Home Sciences, Faculty
of Agriculture, Kogi State University, Anyigba.

Equipment and Apparatus

The equipment used for refrigerator, water bath, weighting balance laboratory mill, test-tubes and its racks,
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beakers, needle and syringes, cotton wools, measuring cylinders, laboratory spatula, gloves, sample bottles,
EDTA bottles, knife, white cotton cloth, homogenizer, distilled water and separating funnel.

Reagents/Chemicals

2% HCI, Drangendorff reagent, Ethylacetate, Ammonia, Sulphuric acid, 20% Potassium hydroxide,
Fehlings solution A and B, ethanol, Chloroform and Ferric chloride.

Experimental Design and Procedure

Animal protocol: A total of fifteen (15) adult male rabbits (1.5kg — 2.5kg) weight range were divided into
five (5) experimental groups of three (3) rabbits each and administered (by oral intubation) varying doses of
coconut milk, coconut water, extracts of V. amygdalina and Prosopis africanafor 30 days.

Group 1 (Normal/standard control): Rabbits were administered with a normal diet and water ad libitum.
Group 2: Rabbits were administered with a daily dose (5ml/kg body weight) of coconut milk via intubation.
Group 3: Rabbits were administered with a daily dose (5ml/kg body weight) of coconut water via intubation.

Group 4: Rabbits were administered with a daily dose (5ml/kg body weight) of bitter leaf extract via
intubation.

Group 5: Rabbits were administered with a daily dose (5ml/kg body weight) of okpehe extract via intubation.

The duration of the administration lasted 30 days. The dose of extracts administered was 5ml/kg body
weight for the first 10 days, 10ml/kg body weight and 15ml/kg body weight for 20 days and 30 days
respectively.

Animal Sacrifice and Collection of Blood Sample

Administration lasted 30 days. One (1) rabbit per group was sacrificed after the first 10 days. The same
process was carried out on the second and the last 10 days of administration. The blood samples were
collected through the jugular vein of the rabbits and immediately transferred into sterile ethylene diamine
tetra-acetic acid (EDTA) containing tubes. Blood samples were then transferred into labeled centrifuging
tubes and spinned at 3500 rpm for 15 minutes. The plasma collected was assayed for creatine Kinase.

METHODS

Preparation of Coconut Water and Coconut Milk

The nuts of Cocos nucifera were opened with a sharp knife and the water inside was drained out and filtered
to avoid impurities from contaminating the experimental analysis. The shell was separated from the pulp
and the pulp was obtained. The brown skin adhering to the pulp was removed by scraping. The pulp was
washed in running water to remove any residue. The coconut pulp was finely grated with a grater and the
milk was expressed by squeezing with cheese cloth. During the process, the desired coconut milk was
obtained in the form of droplets. The husk was later squeezed with a clean separating white cloth to obtain
more of the coconut milk. This was repeated daily to avoid contaminations and auto-oxidation of labile
substances.

Preparation of Aqueous Extracts of Vernonia amygdalina

Fresh leaves of the plant were thoroughly washed with distilled water and then squeezed in distilled water.
The suspension was filtered through cotton gauze and the liquid extracts was collected.
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Preparation of Okpehe Extract (P. africana)

Okpehe was dissolved in distilled water and then filtered using a white cloth. The filtrate was finally made
up to the required volume with distilled water.

Preparation of Samples for Phytochemical Analysis

The seeds, bark and leaves of Prosopis africanaand the leaves of V. amygdalina were washed with distilled
water to remove dirt. They were air-dried in the laboratory bench for two weeks and then ground into
uniform powder using a Thomas Wiley Mill Machine (Model Ed — 5 USA). The process is known as
pulverization. The powdered materials for each plant parts were stored in airtight bottles and labeled
appropriately for chemical analysis.

Water Extraction (Aqueous)

A small quantity of milled leaves, seeds and bark of Prosopis africana and the leaves of V. amygdalina were
extracted in cold distilled water and used for the analysis.

Phytochemical Analysis (Qualitative)

The phytochemical tests below were carried out on the extract of Prosopis africana and V. amygdalina to
determine the bioactive constituents according to the procedure and methods in Trease and Evans (1983)
and Harbone (1973). These phytochemical tests were done to detect the presence of secondary metabolites,
such as alkaloids, flavonoids, tannins, saponins, resins, steroids, glycosides, and terpenoids in the leaves,
seeds, and bark of the plants under investigation.

Test for Alkaloids (Trease and Evans, 1983)

A quantity (0.2g) of the samples was boiled with 5ml of 2% HCI in a steam bath. The mixture was filtered
and a 1ml portion of the filtrate was measured into four test tubes. Each of the 1ml filtrates was treated with
2 drops of Drangendorff reagent: A red precipitate indicates the presence of alkaloids.

Test for Flavonoids (Trease and Evans, 1983)

A quantity (0.2g) of each of the extracts was heated with 10ml of ethylacetate in boiling water for 3 minutes.
The mixture was filtered differently and the filtrates used for the ammonium test: A quantity (4ml) of each
of the filtrates was shaken with 1ml of dilute ammonia solution (1%). The layers were allowed to separate.
A yellow coloration observed at the ammonia layer indicates the presence of flavonoids.

Test for Glycosides (Trease and Evans, 1983)

Dilute sulphuric acid (5ml) was added to 0.1g each, of the extracts in a test tube and boiled for 15 minutes in
a water bath. It was then cooled and neutralized with a 20% potassium hydroxide solution. A mixture of 10ml
of equal parts of Fehling’s solution A and B was added and boiled for 5 minutes. A more dense red precipitate
indicates the presence of glycosides.

Test for Steroids and Terpenoids (Trease and Evans, 1983)

A quantity (9ml) of ethanol was added to 1g of each of the extracts refluxed for a few minutes and filtered.
Each of the filtrates was concentrated to 2.5ml in a boiling water bath. Distilled water, 5ml was added to
each of the concentrated solutions, each of the mixtures was allowed to stand for 1 hour and the waxy matter
was filtered off. Each of the filtrates was extracted with 2.5ml of chloroform using a separating funnel. To
0.5ml each of the chloroform extracts in a test tube was carefully added 1ml of concentrated sulphuric acid
to form a lower layer. A reddish-brown interface shows the presence of steroids.
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To another 0.5ml each of the chloroform extract was evaporated to dryness in a water bath and heated with
3ml of concentrated sulphuric acid for 10 minutes on a water bath. A grey color indicates the presence of
terpenoids.

Test for Saponins (Harbone, 1973)

A quantity (0.1g) of each of the extracts (aqueous and n-hexane) was boiled with 5ml of distilled water for 5
minutes. The mixture was filtered while still hot and the filtrates were used for frothing test. A quantity
(Iml) of the different filtrates was diluted with 4ml of distilled water. The mixture was shaken vigorously
and then observed on standing for a stable froth.

Test for Tannins (Harbone, 1973)

A quantity (2g) each, of the extracts (n-hexane and water) was boiled with 5ml of 45% ethanol for 5
minutes. Each of the mixtures was cooled and filtered. The different filtrates were subjected to a ferric
chloride test; A quantity (Iml) of each of the filtrates was diluted with distilled water and 2 drops of ferric
chloride. A transient greenish-black color indicates the presence of tannins.

Test for Resins (Harbone, 1973)

The precipitate test was carried out to test the presence of resins in the seed, leaves and bark under
investigation.

A quantity (0.2g) of each of the extracts was treated with 15ml of 96% ethanol. The alcoholic extract was
then poured into 20ml of distilled water in a beaker. A precipitate occurring indicates the presence of resins.

DETERMINATION OF CREATINE KINASE

The activity of serum creatine kinase levels was conducted following a standard procedure (Grant, et al.,
2000).

Assay Principle

Creatine Kinase catalyzes the conversion of creatine phosphate and ADP to creatine and ATP. The ATP and
glucose are converted to ADP and glucose-6-phosphate by hexokinase (HK). Glucose-6-phosphate
dehydrogenase (G-6-PDH) oxidizes at the D glucose-6-phosphate and reduces the nicotinamide adenine
dinucleotide (NAD). The rate of NADH formation, measured at 340nm is directly proportional to serum
creatine kinase activity.

Creatine phosphate + ADP LK, Creatine + ATP

ATP + D-glucose Hexokinase ,  qjycose-6-phosphate + ADP
Glucose-6-phosphate + NAD* — 6-phosphogluconate + NADH + H*

Reagent composition

Creatine phosphate: [30mmol/L

ADP: 2mmol/L
D-glucose: 20mmol/L
NAD+: 2mmol/L

N- acetylcysteine: |20mmol/L
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Hexokinase: 3000U/L
G-6-PDH: 3000U/L
Method

A specified volume (500uL) of the working reagent from the creatine kinase kit and 20pL of each serum
sample were mixed. Each mixture was transferred into a measuring cuvette. Absorbance was read after 4
minutes in a spectrophotometer at 340nm. Further readings were taken during the next 4mins at 1min
intervals. The change in the concentration of creatine kinase per minute (?E/min) for every reading was
recorded and the mean values were determined.

Statistical Analysis

+

Data are reported as means * standard deviation, where appropriate. One-way analysis of variance
(ANOVA) was used to compare the measurement obtained after each treatment with control measurements.
Differences were considered significant when P?0.05.

RESULTS

Table 1: Effects of coconut (Cocos nucifera) milk and water, bitter leaf and okpehe extracts on serum
concentration of creatine kinase for 30 days.

Creatine kinase values (U/L)
Groups

Treatments 10 days 20 days |30 days
1 Control 4.02+0.01" |2.50+0.14”|1.65+0.07"
2 Coconut milk 5.25+0.07" [3.70+0.14"(2.10+0.14~
3 Coconut water 0.85+0.07" |4.10+0.147| 2.82+0.02"
4 Bitter leaf 2.45+0.07" |2.45+0.077|3.74+0.017
5 )Okahe (P.africana |, 1/ 0 01*(2.10+0.14%| 4.28+0.01*

(n=23)"P <0.05 Vs control
Effect of coconut water on serum creatine kinase (CK):

From Table 1, a significant decrease (P<0.05) was observed in the serum creatine kinase of the test group
when compared with that of the control.

Effect of coconut milk on serum creatine kinase

Creatine kinase decreased significantly (P<0.05) in the test groups administered with high doses (10 and
15ml/kg b.wt) of coconut milk. A significant different (P<0.05) in the creatine kinase of the experimental
animals when compared with the control was observed.

Effect of bitter leaf on serum creatine kinase:

Asignificant decrease (P<0.05) was observed in serum creatine kinase of the test group when compared to
the control. The creatine kinase level increased significantly (P<0.05) in the test group administered high
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doses (10 and 15ml/kg b.wt) of bitter leaf extract.
Effect of Okpehe (P. africana) on Serum Creatine Kinase:

There is a significant decrease (P<0.05) of serum creatine kinase in the test group when compared with the
control.

Figure 1: Effect of different plant extracts on creatine kinase activity in rabbits

W10 Days

W20 Days
m 30 Days

Group L Group 2 Group 3 Group g Group S

Figure 1: Effect of different plant extracts on creatine kinase activity in rabbits

The phytochemical contents of the milled seeds, leaves and bark of P. africanausing a polar solvent are
presented in Table 2.

Table 2: Phytochemical constituents of P. africana

Plant Parts [Alkaloids|Flavonoids |Glycosides|Saponins| Tannins|Steroids|Resins| Terpenoids
Seed ++ + — — + + _ +4+

Leaves +++ + + - + + - ++

Bark + ++ ++ + + + — +
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+++present in highconcentration
++ presentin moderate concentration

— absent

Phytochemical screening of the seeds, leaves and bark of P. africanashowed the presence of alkaloids,
flavonoids, glycosides, saponins, steroids and terpenoids. From the results, Tannins and Steroids had the
least concentration in the seeds, leaves, and bark of P. africana. Flavonoids and glycoside were present in a
moderate concentration in the bark while alkaloids were present in high concentration in the leaves.
Saponins were present in low concentration in the bark and absent in the seeds and leaves. Terpenoids were
moderately present in the seeds and leaves while resin was absent in the seeds, leaves, and bark of P.
africana.

Table 3: The phytochemical compositions of the leaves of Vernonia amygdalina.

Phytochemicals [Intensity
Alkaloids ++
Flavonoids +
Glycosides +
Saponins ++
Tannins ++
Steroids ++
Resins -
Terpenoids ++
Key

— Absent

+ Present in low concentration
++ Present in moderate concentration
+++ Present in highconcentration

From the results, alkaloids, saponins, tannins, steroids, and terpenoids were moderately present in
V. amygdalina as compared to P. africanawhich also contained moderate concentration of flavonoids and
glycosides in the bark and moderate concentration of terpenoids in the seeds and leaves. Resins were absent
while flavonoids and glycosides are present in low concentration in V. amygdalina

DISCUSSION

The results in Table 1 show that coconut milk significantly increased (P<0.05) the serum levels of creatine
kinase in the groups treated with the varying doses (5, 10, 15ml/kg. body weight respectively) of the
coconut milk. This trend was quite interesting due to its dose-dependent effect. The evidence that the
concentrations of creatine kinase decrease as the dose of coconut milk increases is striking especially as
Lawrence et al., (1979) showed that creatine kinase is found in an abnormal amount in patients with
untreated prostatic carcinoma.
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The mean creatine kinase value of the group fed with coconut water significantly decreased (P<0.05) when
the control was compared to the test group and was significantly (P<0.05) increased as high doses were
administered for 20 days. The increased levels of creatine kinase of the test group when compared to the
control may be due to the presence of hydrolytic cellulose, which breaks down the wall of the kernel to
liberate the oil upon which lipase acts to release free fatty acids and glycerol (Pohowich, et al., 2000).

Creatine kinase activity was essentially similar in the test group fed with a bitter leaf between 10 and 20
days of administration. Creatine kinase was significantly (P<0.05) increased after 20 days. This may be
attributed to the non-pathologic experimental rabbits used in this work since creatine kinase traces could be
used to monitor and assess the progression of prostate disorders in humans or animals.

The administration of Okpehe (P. africana) significantly (P<0.05) reduced the concentration of creatine
kinase when the control was compared to the test group. Also, the creatine kinase concentration of the test
group significantly (P<0.05) increased when compared to the control after 20 days.

This result is again striking as the presence of increased creatine kinase in most malignant fluids suggests
the use of creatine kinase as an adjunct to the cytologic or histologic diagnosis of cancer (Coolen, 1976).

The phytochemical analysis of the seeds, leaves and bark of P. africana and the leaves of V. amygdalina
showed the presence of alkaloids, flavonoids, tannins, saponins, glycosides, terpenoids, and steroids; and
also possess medicinal properties as well as physiological activity (Sofowora, 1993). The presence of
flavonoids in low concentration in the leaves and seeds and the moderate concentration of flavonoids in the
bark of P. africana confers on it various biological function which include protection against allergies,
platelet aggregation, microbes, ulcers, hepatoxin, viruses and tumors (James et al., 2003). Flavonoids reduce
the risk of estrogen-induced cancers by interfering with the enzyme that produces estrogen (Okwu and
Omodamiro, 2005). Moderate concentration of alkaloids in the leaves of V. amygdalina and the seeds and
leaves of P. africana gives it the ability to function as spasmolytic, anti-cholinergic, and anesthetic agents
(Amakoha, et al., 2002).

The presence of saponins in low and moderate concentration in the seeds, leaves, and bark of P. africana
and V.amygdalina may be responsible for the hemostatic activity of these plants where they arrest bleeding
from damaged or injured vessels by precipitating proteins to form vascular plugs (Duke, 1992). The
saponins in V. amygdalina are used in veterinary vaccines as adjuvants (e.g., foot and mouth disease
vaccines) helping to enhance the immune response. They are also mild detergents and are used
commercially as well as in research. The presence of steroids in the plants under investigation enables the
plants to be of interest in pharmacy due to their relationship with such compounds as sex hormones (Okwu,
2001).

The identification of moderate concentration of tannins in the leaves of V. amygdalina makes it useful in the
tanning of leather, application on burns to heal injury and cuts to stop bleeding. Tannins are widely used as
mouth washes, eyewashes, and vaginal douches and also treat rectal disorders. Tannins anti-inflammatory
effect has helped in controlling gastritis, oesophagitis, and irritating bowel disorders (Chun, et al., 2003).

The moderate concentration of glycosides in the bark of P. Africana confers on its abilities that account for
its use as drugs in the treatment of congestive heart failure and cardiac arrhythmia. They work by inhibiting
the Na™/K* pump. This causes an increase in the level of calcium ions. This inhibition increases the amount
of Ca** ions available for contraction of the heart muscle, improves cardiac output, and reduces distention
of the heart. These glycosides (ouabain and some frog poisons) are used in Africa as arrow-poisons for
hunting.

Terpenoids function in communication and defense. Terpenoids contribute to the scent of flowers and are
under investigation for antineoplastic, and other pharmaceutical uses (Swiezewska and Danikiewicz, 2005).
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CONCLUSION

This study shows that repeated administration of moderate doses (10 mi/kg b.wt.) of V. amygdalina and
P. africana(Okpehe) extract significantly (p<0.05) reduce the serum levels of creatine kinase. This indicates
the possible usage of creatine kinase in the prevention, treatment and management of kidney impairment,
heart diseases, muscle diseases and prostate cancer and may also be used as a possible marker for the
diagnosis of kidney diseases, muscle diseases and prostatic carcinoma.

The results obtained from the phytochemical analysis of the milled seeds, bark and leaves of P. africana(
Okpehe) and the leaves of V. amygdalina showed the presence of alkaloids, flavonoids, saponins, tannins,
glycosides, steroids, and terpenoids. The presence of these bioactive constituents justifies the use of these
plants in the treatment of many debilitating ailments like cancer, diabetes, ulcers, obesity, heart diseases,
and infections due to microorganisms. Comprehensive pharmacological and phytochemical investigation is
however required to determine the exact mechanism of action of the anti-tumor activity of the extracts as
well as the isolation and characterization of the bioactive constituents responsible for the effect observed.
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