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EFFECT OF AQUEOUS EXTRACT OF SPHENOSTYLISSTENOCARPA ON SOME
LIVER AND KIDNEY PARAMETERS OF WISTAR RAT.

ABSTRACT

Aim: Agqueous extract of the seed of African Yam Begphé¢nostylisstenocarpa)is used in
Nigerian alternative medicine for the treatmenhybertension. The objective of this study
is to investigate the effect §bhenostylisstenocarpa seed extract on the liver and kidney
functionsof wistar rats. The biochemical parametsisayed were alkaline phosphatase
(ALP), lactate dehydrogenase (LDH), urea and anewi

Materials and methods: Varying doses of the agueous extract of$pleenostylisstenocarpa,
were administered to the rats for a period of teysdand the biochemical parameters; ALP,
LDH, urea and creatinine levels were determinedguspectrophotometric methods.

Results: There was significant decrease p=0.05 in the useaentration in the serum. The
highest decrease 6f70+ 0.08 vs controD.97+ 0.00 mmol/l was obtained after the 10 days
duration at the highest dose (3ml/100g body weigkdylitionally, thecreatinine
concentration in the serum of the experimental alsralso showed a significant decrease.
The highest decrease &t + 1.63 vs controll10+ 0.00pmol/l was obtained after the 10
days period at the highest dose (3ml/100g body teigrhe study also showed that the
aqueous extract @phenostylisstenocarpa had nosignificant effect on the ALP and LDH
activities of the experimental rats.

Conclusion: The decrease on the urea and creatinine leveldomagntributing to the
reduction in high blood pressure in the individualsing this tea extract. Furthermore, the
study showed that the aqueous extract had no hbeffiéets on the liver profile of the rats.

Key words: Alkaline phosphatase, Creatinine, Lactate
dehydrogenas&phenostylisstenocarpa, Triglycerides, Urea.

1. INTRODUCTION

African yam bean (AYB3phenostylisstenocarpa, known locally in Igbo as uzaaku, is a
climbing legume adapted to lowland tropical cormmi. It is one of the lesser-known
legumes [1,2] and widely cultivated in the southpants of Nigeria. The water drained after
boiling the seeds ofphenostylisstenocarpahave been used to reduce high blood pressure
levels in patients practising alternative medicidewever, there is no documented evidence
to support this claim. Hence the motive of thiseeesh.The potential role of AYB in the

management of many aging and chronic noncommuraaiibkases has been reported [3]. In
Ghana, the water drained after boiling may be droypkactating mothers to increase their
milk production [4]. The economic potential of AYBas been recognized, especially in
reducing malnutrition among Africans [5]. Thesealtle benefits can be marred by the
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presence of anti- nutrients. Some processing mstimadvever, such as soaking, boiling,
fermentation, roasting, among others are knownctoeae reduction or elimination of the
anti-nutritional factors which affect the nutrief&6,7,8,9,10,11].The legumes are a good
source of dietary protein [12]. They are cheapanthnimal products such as meat, fish,
poultry and egg, therefore they are consumed wadehas a major source of cheap protein
and especially in the developing or poor countwigre consumption of animal protein may
be limited as a result of economic, social, cultmareligious factors [13]. Global food
security however is becoming shaky with increaslagendence on a few major staple crops.
This has resulted in an alarming reduction not amigrop diversity but also in the variability
within crops. This therefore emphasizes the needtlfe collection and conservation of
diversity within species. Usually when this dorteere is the possibility for stockpiling crops
of converse characteristics - for example, stoakpillow yielding varieties with high

yielding ones.

AYB is cultivated both for the seeds and tubergalise of its valuable and prominent source
of plant protein (amino acids —lysine and methiehim the diets of consumers [14]. The
tuber which is found beneath the ground has ressmbl with sweet potatoes or Irish
potatoes. Above ground it produces good yieldsddfle seeds. It could be found in forests,
open wooded grasslands, rocky fields, and marshymgis as weed and cultivated crops [15].
It grows on a wide range of soils including acidl dnghly leached sandy soils at altitudes
from sea level to 1950m [16]. In the area of caltion, it serves as security crop prior to the
new season harvest of main staples such as maighusn, yam and cassava in the tropics.
Different studies on nutritional, chemical compimsif and extraction condition for optimum
solubilization of the pulse protein have been #ddjl17,18,19]. African yam beanS§. (

stenocarpa) however has anti-nutritional factors such as jphgmd lectin.

It is of great importance to know the nutrient, itoxsubstance as well as the anti-
physiological substance composition and organaigpbperties of locally available foods in
any community or country. Knowledge and use of llof@ds can help eliminate
malnutrition. One of the problems of planning tipenatic diets with local foods is limited
information on their nutrient composition [20]. Has been proposed that the fight against
malnutrition in developing countries should be ba tise of mixtures of tubers, cereals and
legumes indigenous to them [21]. Urbanization hasl@npeople forget their traditional foods
and favour convenient foods which are mostly notnilly inadequate and expensive. The

most dietary deficit is protein of high biologicadlue and this was attributed to the high cost
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of animal protein [20]. Vegetable proteins howeeemplement each other if well-chosen

and will have a nutritive value as good as animaten [2,13,21].

For quite some time, legumes were considered moimportant; but now, their food use is
increasing with recent discoveries concerning thre&ny nutritional and health properties

[20]. It has been documented that legumes cont&iides the protein of cereal grains and
no other plant food is as rich in protein as legsimetheir natural state [2,20,21]. Water
soluble nonstarch polysaccharides (NSP) that heso®ws properties occur mostly in

legumes and its benefit in the prevention/managewfatiabetes and cardiovascular diseases
have been reported [22]. One such legume of inereé\frican yam bean
(Sphenostylisstenocarpa) (AYB).

African yam bean (AYB) is highly nutritious withdh protein, mineral and fiber content. Its
protein content is reported to be like that of sameor and commonly consumed legumes.
Its amino acid profile is comparable if not betiean those of cowpea, soy bean and pigeon
pea [1, 17, 23]. It has high metabolic energy, tave protein digestibility (62.9%), moderate
mineral content, the amino and fatty acids contanéscomparable to those of most edible
pulses [17,24,25]. It has a higher water absorptepacity when compared to cowpea [20].
The alkaline phosphatases are a group of enzynagétiyidrolyze organic phosphates at high
pH. They are present in most tissues, but are nticp&arly high concentrations in the
osteoblasts of bones and the cells of the hepatgtifact, intestinal wall, renal tubules and
placenta. The primary importance of measuring alkalphosphatase is to check the
possibility of bone disease or liver disease. Thhs serum alkaline phosphatase is a measure
of the hepatobiliary system and the flow of bileoirthe small intestine [26]. The main
function of LDH is the conversion of pyruvic acithe final product of glycolysis, to lactic
acid and vice versa in muscle through productiooetiilar energy [26]. It is an enzyme that
helps facilitate the process of turning sugar iatergy for cells to use. However, it is
normally present in small amounts in most activgaos. Thus, high level of this enzyme
may indicate unusual conditions that can resulinfiover disease, muscular disorder (e.g.
acute myocardial infarction) and even cancer des¢26].Urea is synthesized in the body of
many organisms as part of the urea cycle, eitlen fthe oxidation of amino acids or from
ammonia. Amino acids from ingested food that areused for the synthesis of proteins and
other biological substances are oxidized by theybgi@lding urea and carbon dioxide, as an

alternative source of energy [27]. The oxidatiothpay starts with the removal of the amino
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group by a transaminase; the amino group is thdnirfo the urea cycle. Creatinine is a
protein breakdown product and its level is a rditecof the bodies muscle mass. Creatinine
is a metabolite of creatine. Production is endogsndetermined by muscle mass, unlike
urea is almost independent of diet. It increasesnal failure [26,28,29].

The water drained from boiled African yam bean hia@en used to reduce high blood
pressure levels when consumed. There are no dotadevidence to support this claim. So
the aim of this study, is to investigate the elemftthis aqueous extract of
Sohenostylisstenocarpaon the liver enzymes and also on the urea andiceaievels using

wistar rat as the experimental animal.

2. MATERIALSAND METHOD

2.1 Collection and identification of plant material

Reagent kits were bought from Randox Laboratortds Ardmore, Diamond Road, Crumlin,
Co. Antrim, United Kingdom BT29 4QY.

The African yam beanSphenostylisstenocarpa) seed used for this study was obtained from
Enugu State, Nigeria. It was identified at the Fad#linistry of Agriculture, Enugu State,
Nigeria. The African yam bean was prepared by bgillO grams in 200ml of water for an

hour. The method of administration was forced feg@ind this was done twice daily.

2.2  Experimental animals

A total of 36 wistar rats were used for the purpofthis research. The rats were arranged in
4 groups and these groups had 3 subgroups corga@miats each. The groups were labelled
according to the dose of extract (of the boiled A¥BEministered orally to the rats daily.

GROUP 1 (Control), this group was further divided into Sgwups. The animals here had
access to enough feed and water daily but wergiweh any of the plant material.

GROUP 2 (1ml), this group was further divided into 3 subgwe and 1ml of the plant
solution was administered at days 3, 7 and 10 despectively.

GROUP 3 (2ml), this group was further divided into 3 subgwe and 2ml of the plant
solution was administered at days 3, 7 and 10 despectively.
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GROUP 4 (3ml) this group was further divided into 3 subgrswand 3ml of the plant
solution was administered at days 3, 7 and 10 despectively.

2.3  Collection of blood samples

After 3 days, the first set of rats were sacrifitaking 3 rats from each of the major groups
(control, 1ml, 2ml and 3ml). The same procedure gaased out after 7 days and 10 days.
Chloroform was used to anaesthetize the rats wierle placed in a desiccator (an air tight)

container and blood sample collected.
24  Alkaline phospatase deter mination

Reagent kit contained 1: Buffer Diethanolamine éuftimol/l,pH 9.8), MgGl 0.5mmol/l.
2: Substrate p-nitrophenylphosphate (10 mmol).

ALP levels were determined by colorimetric meth@®@5ml of sample was mixed with
3.00ml of reagent in a 1cm light path cuvette. &hsorbance of the mixture was read
against air at 3T at 405nm using spectronic - 20 spectrophotometdimer was started

simultaneously and the absorbance of the mixtuseread again after 1, 2 and 3 minutes.
Calculation:
The ALP activity was calculated using the followifmgmulae

IU/L = 3300 xAA405nm/min

2.5 Lactate dehydrogenase analysis.

Reagent kit contained: R1a: Buffer/substrate: Phatgpbuffer (50mmol/l, pH 9.8), Pyruvate
(0.6mmol/l), R1b: NADH (0.18mmol/l).

LDH levels were determined by UV kinetic method03iml of sample was mixed with
3.00ml of reagent in a 1cm light path cuvette. Hibsorbance of the mixture was read
against air at 3T at 340nm using spectronic - 20 spectrophotomefetimer was started

simultaneously and the absorbance of the mixtusere@ad again after 1, 2 and 3 minutes

2.6 Estimation of urea using Diacetylmonoxime method [30].



158  Principle of Method: Urea in the presence of strong acid and a reduamgamt reacts with
159  Diacetylmonoxime to give a pink coloured compoumnthich was measured at 520nm. A
160  serum sample free of haemolysis was used.

161  Reagent and standards:

162  (A) Acid Solution; Conc. Sulphuric acid, Conc. QGytphosphoric acid and Ferric chloride.
163  (B) Colour Solution; Diacetylmonoxime, Sodium chidta, and 4-aminoantipyrine.

164  (C) Standard; A 60mmol/l standard serially diluted, 6, 15, 30 and 45mmol/I.

165  Procedure 1: For Blood urea.

166 STD TEST QC BLANK
167 Reagent A 2.5ml 2.5ml 2.5ml 2.5ml
168 Reagent B 2.5ml 2.5ml 2.5ml 2.5ml
169 Standards 50u/l L
170 Sample . 50u/l Lo
171 QC e, 50ul
172 Absorbance was read at 520nm with Spectronic sp2@trophotometer.

173  CALCULATIONS:

174  Concentration of SampleMsampe X Gtandars= Mg/dL urea x 0.1665 = mmol/l
175 AAstandard

176

177  Reference Range for Blood urea nitrogen: 2.5 — 16lh.

178 2.7 Creatinine deter mination

179  Creatinine levels were determined by colorimetrigtimod (with deproteinization)

180  The principle of this method is that creatininalkaline solution reacts with picrate to form
181  a coloured complex [31,32,33].

182  The Reagent kit contained solution 1: Standard ({ii/l), solution 2: Picric acid (35
183  mmol/l), solution 3: Sodium hydroxide (1.6 mol/[JJA 651 Trichloroacetic acid (TCA)
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(2.2mol/l). The Working reagent was prepared byingxLOml of solution 2 and 10ml of

solution 3.

The sample was first deproteinized by mixing 1.0MmTrichloroacetic acid (TCA) and 1.0ml
of sample. The mixture was vigorously stirred vatplass rod to evenly disperse the
precipitate. The mixture was then centrifuged=@rpm for 10 minutes, the supernatant

was then separated and used for the assay ashsit®a:

1.00ml of the working reagent was mixed with 1.0@fnlhe supernatant. The standard tube
contained 1.00ml of the working reagent, 0.5ml 6fATand 0.5 ml of solution 1. The blank
tube had 1.00ml of working reagent, 0.5ml of TCAl &5ml of distilled water. The mixture
was let to stand for 20 minutes af@%and the absorbance of the sample and standaed wer
read against the blank at 520nm with Spectronicsggtrophotometer.

Calculations
&sample X 177 = umol/l

AAstandard

Normal values: 44 — 80 umol/l

2.8Statistical analysis

All data are expressed as mean + standard devi&tatistical analysis was performed using
GraphPad Prism version 7.0. The data was analyziad one-way analysis of variance
(ANOVA) followed by post Hoc Turkey’'s multiple coragson tests, p = 0.05 were
considered as significant.

3. RESULTS
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Table 1:In vivo effect of the Administration of the Aqueous ExtratAYB Seed on ALP of

wistar rats
Sphenostylissternoca Day 3 (IU/L) Day 7 (IU/L) Day 10 (IU/L)
rpa conc. mi/100g body
wit.
Group 1
(Control) 22.73 £ 2.66 19.20 +1.50 20.12 £2.27
Group 2
(Aml) 22.34+£2.01 23.59 £ 1.67 24.56 £ 2.42
Group 3
(2ml) 23.12+1.79 24.77 £ 2.46 25.00 £ 1.97
Group 4
(3ml) 24.21 +£2.49 24.67 £2.72 25.40 £ 1.25

No significant difference was observed at p= 0@5ALP at different concentrations.

Values are shown as Mean * Standard deviation

Table 2:1n vivo effect of the Administration of the Aqueous ExtratAYB Seed on LDH of

wistar rats

Sohenostylissternoca

rpa conc. mi/100g body Day 3 (IU/L) Day7 (IU/L) Day 10 (IU/L)
wit.
Group 1
(Control) 18.47 £1.45 19.18 +1.18 15.46 £ 1.02
Group 2
(Aml) 19.71+1.95 20.44 £7.25 20.87 £1.91
Group 3
(2ml) 19.78 + 3.81 19.86 £ 4.04 19.67 £ 1.58
Group 4
(3ml) 19.26 + 3.62 20.58 +1.94 20.45 +2.80

No significant difference was observed at p=0.09.10H at different concentrations.

Values are shown as Mean + Standard deviation
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Table 3:1n vivo effect of the Administration of the Aqueous ExtratAYB Seed on Urea of

wistar rats

Sphenostylissternoca
rpa conc. ml/100g body

Urea (mmol/l)

Wt.
Day 3 Day 7 Day 10

Group 1 0.97% 0.00 0.95: 0.15 0.94¢ 0.00
(Control)
Group 2 0.87% 0.18 0.83: 0.48 0.8% 0.18
(1ml)
Group 3 0.80+ 0.1 0.78:0.10 0.72+ 0.08
(2ml)
Group 4 0.750.18 0.7% 0.1 0.7G: 0.08
(3ml)

Results are means of three determinatioetandard deviation.

abe pifferent letters in a given row denote signifitalifference, p=0.05.

Table 4:1n vivo effect of the Administration of the Aqueous ExtratAYB Seed on

creatinine of wistar rats

Sohenostylissternoca Creatinine (umol/l)

rpa conc. ml/100g body

wt.

Day 3 Day 7 Day 10

Group 1 102t 0.00 103t 0.01 110+ 0.00
(Control)
Group 2 98+ 6.83 95+ 3.12 90t 2.95
(Aml)
Group 3 88+ 4.50 85+ 1.5¢8 83+ 1.63
(2ml)
Group 4 87+ 4.50° 84+ 1.58 81+ 1.63
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(3ml)

Results are means of three determinatiostandard deviation.
e pifferent letters in a given row denote signifitaifference, p=0.05.

4. DISCUSSION

There have been a lot of research work carriedouhe medicinal aspects of
Sohenostylisstenocarpa. However, not much have been done on the aresitng the agqueous
extract of the seed to reduce the levels of higledlpressure in humans. Although there have
been claims from individuals practising alternatiwedicine on the potential benefits of the
agueous extracts of this plant, there is no doctedescientific evidence to support this very
claim. Itis hoped that the present research woltkbe of help in this case. There are
immense nutritional potentials and possibilitien@ylected and underutilized crop species.
African yam beanSphenostylisstenocarpa), a tropical legume is one of such species with
duo-food products [8]. Apart from the nutritionatpntials of this crop, there lies a lot of
other health benefits that can be derived fromglast. The result of the serum alkaline
phosphatase and lactate dehydrogenase levels &llavgimilar pattern. There was anon-
significant (p=0.05) increase in the levels of thparameters in the test groups compared to
their levels in the Control. The discrepanciesigmgicance levels can however be attributed
to the differences in experiment duration and défees in the quantity/concentration of the
extract fed to the experimental animals. The ingeea serum alkaline phosphatase level
could be attributed to necrosis of some organsrdéesis because of intrahepatic cholestasis
in which bile secretion from the hepatocytes i@ ¢analiculi is impaired due to toxins.
When this happens, there is an increased syntbiesikaline phosphatase in the affected
duct and this increases the level of the enzyntkdrplasma [34]. African yam bean has been
shown to have some anti-nutritional factors whichyrbe responsible for these observations.
These anti-nutritional factors can be reduced lygusfficient processing techniques and
proper cooking [35]. Good processing ensures safsumption of African yam bean meals
by human and livestock. The result obtained by Aweatal., [36] showed a decrease in
alkaline phosphatase activity of wistar rats fethvgoybean supplemented diet. Alkaline
phosphatase is found mainly in the bile ducts efliver. There can be high levels of the

ALP enzyme found with some types of liver and bdisease. High levels may indicate there

is a problem with bile flow.
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Lactate dehydrogenase levels also showed a noiiisagm increase

In cardiology, the measurement of lactate dehydrage and lactate dehydrogenase
isoenzymes is a good method for the late dete¢ti86—48 hours after the first onset of
complaints) of a myocardial infarction. The lactd&hydrogenase-1 /lactate dehydrogenase-2
ratio with a diagnostic efficiency of 93%—98% giveg best information. For an early
diagnosis, the determination of creatine kinaseiM8&uperior, particularly in its specificity,

to the lactate dehydrogenase and lactate dehydasgesoenzyme determination. To monitor
non-cancer disease in the liver neither lactatgdielyenase nor its isoenzymes make a real
contribution to the diagnostic process. Ample aldives with higher sensitivity and
specificity exist. Although little has been pubkshon the use of lactate dehydrogenase and
lactate dehydrogenase isoenzymes in liver maligeanthe enzyme does not emerge as the
method of choice in this field of clinical enzymglpat all. In hematology lactate
dehydrogenase is of little diagnostic value. It egk substantial contribution only in
megaloblastic- and hemolyticanemia. However, lactigthydrogenase-3 isoenzyme seems to
be a useful marker for detecting chronic myeloicklEamia and monitoring changes of active
disease into remission. Prognostic value couldttoated to lactate dehydrogenase for
Hodgkin's disease and non-Hodgkin's lymphoma satvduration and rate decrease with a

higher pre-treatment lactate dehydrogenase ac{®ityd2,34].

The study results also showed that threa and creatinine levels when compared with the
control decreased significantly in a concentradod time dependent manner throughout the
experimental period. For plasma urea, the highestedse 00.70t 0.08 vs controD.9A
0.00 mmol/l was obtained after the 10 days duratibthe highest dose (3ml/100g body
weight). For plasma creatinine, the highest deer@d81+ 1.63 vs controlL1Qt 0.00umol/I
was obtained after the 10 days period at the higthese(3mI/100g body weight). Some of
the biochemical indices evaluated in this studywseful parameters to indicate impairment
in functional capacities of the renal organs. Bladréa Nitrogen is a waste product derived
from protein breakdown in the liver. Elevated levef plasma urea can be caused by
excessive protein intake, certain drugs and lovd fiatake and kidney damage. The clinical
importance of the urea level in plasma is normdétermined in conjugation with the plasma
creatinine level [27]. Creatinine is measured prilmao assess kidney function and has
certain advantages over the measurement of urehe plasma levels of creatinine is

relatively independent of protein ingestion, watetake, rate of urine production and

11
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exercise. Since its rate of production is constaletvation of plasma creatinine is indicative
of under excretion, suggesting kidney impairmergryMlow levels of plasma creatinine are

rare and not clinically significant [29].

5. CONCLUSION

The significant decrease in the values of plasrea and creatinine levels, point to the fact
that the entire renal functions ar@ compromised following the administration of the
aqueous extract @phenostylisstenocarpa.The decrease on the urea and creatinine levels
may be contributing to the reduction in high blgdssure in the individuals taking this tea
extract. Furthermore, the study showed that the@as extract had no harmful effects on the

liver profile of the rats.
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