Journal of Biosciences and Medicines, 2023, 11, 63-75

X/
X4

"‘: g‘é'seé‘;;gﬁ https://www.scirp.o.rg/journa|/jbm
94% Publishing ISSN Online: 2327-509%

@,

ISSN Print: 2327-5081

Synergistic Mixture of Cyperus esculentus,
Phoenix dactylifera and Cocos nucifera Aqueous
Extract: Its Liver and Kidney Benefits in Male
Albino Rat Model

Tamuno-Boma Odinga!* ©, Cletus Barizoge Lemiiz, lyaeneomi Ransome Daka?,
Christine U. Gabriel-Brisibe3, Sarah K. Enebeli2, Iyingiala Austin-Asomeji4,
Felicia Ucheawaji Edward?

1Department of Biochemistry, Faculty of Science, Rivers State University, Port Harcourt, Nigeria

*Department of Pharmacology and Therapeutics, Faculty of Basic Medical Sciences, College of Basic Medical Science, Rivers State
University, Port Harcourt, Nigeria

*Department of Medical Biochemistry, Faculty of Basic Medical Sciences, College of Medical Science, Rivers State University,

Port Harcourt, Nigeria

4Department of Community Medicine, Faculty of Clinical Sciences, College of Medical Sciences, Rivers State University,

Port Harcourt, Nigeria

Email: *Bomaodinga@gmail.com

How to cite this paper: Odinga, T., Lemii, ~Abstract

C.B.,, Daka, LR. Gabriel-Brisibe, C.U., o . .
Enebeli, S.K., Austin-Asomeji, I. and Ed-  Background: The synergistic mixture of Cyperus esculentus, Phoenix dacty-

ward, F.U. (2023) Synergistic Mixture of  /ifera and Cocos nucifera (STCD) aqueous extract is a common drink in Port

Cyperus  esculentus, Phoenix dactylifera Harcourt, Nigeria. It is assumed to have various health benefits. However, the
and Cocos nucifera Aqueous Extract: Its

Liver and Kidney Benefits in Male Albino

Rat Model. Journal of Biosciences and
Medicines, 11, 63-75. metabolic organs. Aim: This study evaluated the synergistic mixture of Cy-

https://doi.org/10.4236/jbm.2023.1110007 perus esculentus, Phoenix dactylifera and Cocos nucifera (STCD) aqueous
extract in male albino rats. Methods: Acute toxicity LD, of STCD was car-
ried out, afterwards, fifteen male albino rats were grouped into three groups
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and 400 mg/kg STCD groups. Also, the liver weight was observed to increase
in 400 mg/kg (3.92 + 1.42) in comparison to the control group (3.48 + 1.61), a
decrease in the kidney weight was observed in all groups administered STCD
in comparison to the control group. Administration of STCD at both 200 and
400 mg/kg revealed a decrease in the concentration of the hepatic biomarkers
AST, ALT, ALP, TP, Albumin, Total and conjugated bilirubin. The kidney
biomarker Urea was observed to decrease in concentration for 200 mg/kg
STCD (4.60 + 1.83) and 400 mg/kg STCD (4.76 + 0.74) when compared to the
control group (6.32 + 2.74). A decrease in Creatinine was observed in 200
mg/kg (91.80 + 34.69) and 400 mg/kg (98.60 + 15.53) in comparison to the
control group (117.60 + 42.88). The histological examination of the liver of
rats administered STCD revealed structural normal central vein, hepatocytes
and portal tract. The kidney examination revealed normal glomeruli and
normal tubule. Conclusion: The findings of this study opine that STCD im-
proved the health of both the liver and kidney as evidenced via the biomark-
ers and histological examinations of the liver and kidney. This study therefore
recommends the intake of STCD at moderate doses for improved liver and
kidney function due to its bioactive compounds and nutritional content.
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Cyperus esculentus ( Tiger nuts), Phoenix dactylifera (Dates) and Cocos nucifera
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1. Introduction

Cyperus esculentus commonly known as Tiger nut, and by several other names
in Nigeria, including Akiausa, Aya, and Ofio by the Igbo, Yoruba, and Hausa
tribes respectively [1]. It is also called yellow nut sedge, “Souchet” in French,
“ermandeln” in German, and “chufa” in Spanish is a weed plant of the tropical
and Mediterranean regions [2]. The sweet almond-like tubers of tiger nuts are
known for their high nutrient content and health benefits; Oleic acid (64.2% -
68.8%), glucose, phosphorus, potassium, Calcium, Zinc, Copper, Sodium, Man-
ganese, vitamins C and E [2] [3] [4]. The high starch (20% - 30% DW), fat (20%
- 28% DW), and protein (nearly twice that of cassava) of tiger nuts [5].

Phoenix dectylifera also known as Date palm fruits are tropical fruits grown
on a date palm tree in small clusters. It is regarded in most Arabian countries as a
staple food, as an essential part of the diet, and generally consumed around the
world [6]. Dates are consumed naturally and in processed forms such as paste, sy-
rup, pickles, jams, jellies, and are used in various baking or confectionery items
alongside chocolate, coconut, honey, vinegar, and other ingredients [7]. It serves as
a quick source of energy due to its high Carbohydrate content (mostly sucrose,
glucose and fructose) (70% - 80%) [8], it’s also rich in nutrients such as high in fi-
ber and contain a variety of vitamins and minerals, including large levels of cal-
cium, iron, fluorine, and selenium they are also low in salt, its antioxidant, pro-

motes brain health, promote labour induction naturally and hypoglycemic potency
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[9]. The biological activities could be attributed to its phytochemical constituents,
which including carotenoids, phenolics, flavonoids, and anthocyanins, all of which
have antioxidant, antimutagenic, and immune-modulatory activities [10]. In ad-
dition to their nutritional value, dates are said to offer several medical benefits
such as aphrodisiac, immune booster, strength, fitness, and pain relief, as well as
protection against many diseases such as cancer and heart disease [11].

Coconut (Cocos nucifera) belonging to the Arecaceae family holds quite an
importance in the Indian traditional medicinal system. Coconut milk and coco-
nut meat contain dietary phosphorous that prevents oxidative damage and in-
creases the activity of antioxidant enzymes in the intestine and hepatic pancreas
of young [12] [13]. Coconut milk contains coconut oil, which may boost HDL
(good) cholesterol and reduce LDL (bad) cholesterol. Improvements in these
markers may reduce your risk of heart disease [14].

Phoenix dactylifera fruits, Cocos nucifera nuts and Cyperus esculentus nuts
are commonly sold in many markets and also widely consumed as food in many
parts of the world. These three plant materials are commonly used in synergism
for the preparation of different types of drinks. In Nigeria, they are used in pre-
paring the drink known as “Kayan Mata and Kayan Maza in the Hausa language
of Nigeria”. This drink is widely consumed in Nigeria for its “assumed health
benefits” including aphrodisiacs activity in male. Although the individual plants
have been explored for their compositions nutritionally and therapeutically, the
synergistic mixture of the content has not been studied scientifically, hence this
study to evaluate the effect of the drink on the hepatic and renal biomarkers of
the drink in male albino rats [15].

In this study, we carried out the LD;, of Synergistic Tiger nut, Coconut and
Date (STCD) seed aqueous extract and evaluated its effect on the hepatic and

renal biomarkers in male albino rats.

2. Materials and Methods
2.1. Acute Toxicity Studies (LDso) of STCD

The acute toxicity of STCD was determined by the OECD [16] procedure out-
lined by Lorke [17] as reported by Adefisayo et al, [18]. The rats were fasted
overnight prior to experiment. Rats of either sex were divided into 2 phases. In
the first phase of the study, 9 rats were divided into 3 groups of 3 rats each and
they were treated with STCD by gavage at the doses of 10, 100, and 1000 mg/kg.
In the second phase, 8 rats were divided into 4 groups of 2 rats each and they
were treated with STCD by gavage at the doses of 850, 1700, 3400, and 6800
mg/kg. The general behavior of the animals was observed continuously for 1
hour after treatment, then intermittently for 4 hours, and finally hourly for the

next 24 hours. The LD, was determined using the formula:
LD,, =+vaxb

where a = least dose that killed any rat;
b = highest dose that did not kill any rat.

DOI: 10.4236/jbm.2023.1110007

65 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2023.1110007

T. Odinga et al.

2.2. Measurement of Body Weight Change

The animals were weighed weekly for all groups using a digital weighing balance

to access weekly weight gain or weight loss

2.3. Experimental Design

A total numbers of fifteen healthy male albino rats with a weight of 250 - 300 g
were obtained from the animal house of the Department of Pharmacology, Riv-
ers State University, Port Harcourt, Nigeria. The animals were housed in clean
plastic cages, placed in well ventilated house conditions (temperature: (22 +
3)°C; photoperiod: 12 h natural light and 12 h dark; humidity: 45% - 50%). They
were allowed unrestricted access to rat pellets (Feed Company) and tap water.

The animals were acclimatized for 7 days.

2.4. Plant Material and Preparation of Extract

Fresh seeds of tiger nuts, dates and coconut were purchased from mile 1 market
in Port Harcourt and authenticated at the herbarium of the Plant Science and
Biotechnology department of Rivers State University. Tiger nuts (400 g) were
cleaned to remove impurities, washed and put in a bowl. The dates (120 g) were
cut into two so as to remove the seeds, then washed and put in a bowl. The co-
conut (200 g) was removed from the shell, diced and washed. All were pulve-
rized with a manual blender, adding 150 ml of water until a uniformed mixture
was obtained. The mixture was filtered using a sieve and the resulting filtrate was
put into a bottle until use. This synergistic mixture was prepared daily for the 21

days of administration.

2.5. Experimental Protocol

After acclimatization of the animals, the animals were properly grouped, Group
1) animals acting as the control group were administered with normal rat feed
and distilled water, group 2) animals acting as the low dose, were administered
200 mg/kg of the synergistic aqueous mixture (tiger nut, dates and coconut), and
group 3) animals which was the high dose were administered 400 mg/kg of the
synergistic mixture (tiger nut, dates and coconut). The administration in both
group 2 and 3 was done orally using an oral gavage tube. The administration

lasted for 21 days and animals were sacrificed.

2.6. Collection of Samples (Blood, Liver and Kidney)

Sacrifice was done in three batches the first was carried out after 7 days, the
second after 14 days and the third after 21 days. The animals were sacrificed un-
der chloroform anesthesia, followed by decapitation and dissection. Blood sam-
ples were collected through cardiac puncture and put in plain sample bottles,
and testes were carefully harvested from each animal for histological examina-
tion. Testes samples meant for histological analysis were immediately fixed 10%

normal saline.
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2.7. Histological Analysis

The liver and kidney tissue biopsies of the rats were fixed in 10% formalin, de-
hydrated in graded alcohol, cleared in xylene, and embedded in paraffin wax.
The tissues were then cut into 2- to 3-mm-thick sections by a microtome, fixed
on the slides, and stained with hematoxylin-eosin. The slides were examined
under a light microscope (Olympus CH; Olympus, Tokyo, Japan), and photo-
micrographs were taken with a Leica DM 750 camera at x100 magnification.

2.8. Statistical Analysis

The results obtained were expressed as mean + standard deviation. Data were
analyzed using one-way analysis of variance followed by post hoc test using
Turkeys test, and p-value less than 0.05 was considered statistically significant.
The statistical analysis was performed with the aid of IBM SPSS, Version 25.

3. Results
3.1. Acute Oral Toxicity Test (LD50) of STCD

The oral administration of STCD at all concentrations up to 1700 mg/kg had no
symptom of toxicity in the experimental rats, however, a difference in the body
weights of the rats was observed. Symptoms of diarrhea and fatigue were ob-
served in the rats administered 3400 and 6800 mg/kg, this resulted to 50% mor-
tality of the rats. The other 50% were administered 100 mg/kg of lime fruit juice,
which resuscitated them. The oral LD, of STCD was determined to be >2404.2
mg/kg body weight in adult male albino rats as shown in Table 1 below.

Table 2 shows the body weight difference of the experimental rats used for the
study. From the table a 30.95% increase in the body weight of the control group
rats was observed, while 8.39% and 2.86% increase in the body weight of rats
administered 200 mg/kg and 400 mg/kg body weight extract were observed re-
spectively.

Table 3 shows the effect of the mixed extract on the biomarkers of kidney

Table 1. Acute oral toxicity test (LD50) of STCD.

Number of Rats Dose (mg/kg) Sex Mortality
Phase 1
3/3 10 Male 0/3
3/3 100 Male 0/3
3/3 1000 Male 0/3
Phase 2
2/2 850 Male 0/2
2/2 1700 Male 0/2
2/2 3400 Male 1/2
2/2 6800 Male 1/2

LD,, = Lethal dose; LD;, ~axb of STCD = +/3400x1700 mg/kg = 2404.2 mg/kg body
weight. Therefore, LD, of STCD is >2404.2 mg/kg body weight in adult male albino rats.
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function in male albino rats. Blood Urea was observed to decrease in concentration
in the groups administered 200 mg/kg and 400 mg/kg STCD in comparison to
the control group, albeit not significant at 0.05 level. Also, a decrease in Creati-
nine, potassium and sodium was observed in 200 and 400 mg/kg STCD when
compared to control group. The observable increases were not significantly de-
creased (p < 0.05). Chloride and Bicarbonate had a dose dependent non-signifi-
cant (p < 0.05) increases in groups administered 200 and 400 mg/kg STCD when
compared to the control group.

Table 4: Effect of Synergistic mixture of Cyperus esculentus, Phoenix dactyli-
fera and Cocos nucifera on the hepatic biomarkers. A decrease in the enzymatic
biomarkers AST, ALT, and ALP. A decrease also in Total protein, Albumin, To-
tal bilirubin and Conjugated bilirubin were observable in the 200 and 400 mg/kg
STCD in comparison to the control group. The observed decreases were not sta-

tistically significant at p < 0.05.

3.2. Histological Observations

The photomicrographs of the liver and kidney sections of the experimental rats

are shown in Figures 1-6. The liver of the control group rats was structurally

Table 2. Body weight difference in experimental rats exposed to Synergistic mixture of Cyperus esculentus, Phoenix dactylifera

and Cocos nucifera.
Initial body  Final body weight % body weight
G Li ight Kid. ight
roups weight (g) @ difference iver weight (g) Kidney weight (g)
Group 1 (control) 69.80 = 7.50 121.00 + 30.83 30.95 3.48 +1.61 1.04 £ 0.09
Group 2 (200 mg/kg STCD) 88.20 £ 5.12 121.20 +29.20 8.39 3.36 £ 0.68 0.78 £0.38
Group 3 (400 mg/kg STCD) 111.80 £ 6.72 123.00 £ 11.68 2.86 3.92 +1.42 0.98 £ 0.04

Values are expressed as mean + standard deviation.

Table 3. Effect of Synergistic mixture of Cyperus esculentus, Phoenix dactylifera and Cocos nucifera on Some Kidney biomarkers.

Groups Urea (mg/dl) Creatinine Potassium Sodium Chloride Bicarbonate
P & (umol/L) (mEq/L) (mEq/L) (mEq/L) (mEq/L)
Group 1 (Control) 6.32 +£2.74° 117.60 + 42.88*  5.22 + 0.44° 158.00 + 8.89*  74.00 + 6.96° 24.80 + 3.03?

Group 2 (200 mg/kg STCD)  4.60 +1.83*  91.80 + 34.69°  4.98 £ 1.54* 153.60 £29.09° 71.60 +17.59° 27.60 £ 1.67%
Group 3 (400 mg/kg STCD) 4.76 £ 0.74"  98.60 + 15.53°  3.54 £0.74" 123.00 = 16.72° 76.00 + 18.41°  26.80 * 3.63*

Table 4. Effect of Synergistic mixture of Cyperus esculentus, Phoenix dactylifera and Cocos nuciféra on selected hepatic biomarkers.

Groups AST ALT ALP TP Albumin Bi’lI:r):li)lin C;;;:flj:;d
L L L dL dL
(U/L) (U/L) (U/L) (g/dL) @) Rl (mByL)

Group 1 (Control) 31.80 +5.81*° 13.28 +4.65° 61.00 +39.69° 76.80 +6.38" 41.40 +5.68° 7.22+1.54"° 3.98+0.97°

Group 2 (200
mg/kg STCD)
Group 3 (400
mg/kg STCD)

33.60 +7.09° 13.24 £6.07° 58.60 + 15.45" 66.20 +£7.59* 38.40 £ 6.50° 6.90 +1.47*  3.84 + 1.36"

31.80 +£5.81*° 9.84 +2.80" 47.80 +18.91" 66.20 £9.39* 39.00 +£7.31* 6.64 £ 1.09°  3.66 + 0.67*
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Figure 1. Photomicrograph of the Liver for the Control group. The photomicrographs for
the liver of the control group reveal thus; (a) normal central vein (black) and mild infil-
tration of the hepatocytes (blue), (b) show normal central vein (black) and normal hepa-
tocytes (blue), (c) normal portal tract (blue) and normal hepatocytes (black).

graphs revealed that the liver of the rats administered 200 mg/kg STCD as follows: (a)
Section of the liver show normal central vein (black) and normal hepatocytes (blue) (b)

Section of the liver show normal central vein (black) and normal hepatocytes (blue) (c)
Section of the liver show normal central vein (black) and normal hepatocytes (blue).
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Figure 3. Photomicrograph of the Liver for the 400 mg/kg STCD rats. The photomicro-
graphs revealed that the liver of the rats administered 200 mg/kg STCD as follows: (a)
Section shows normal portal tract (blue) and normal hepatocytes (black), (b) section
shows normal central vein (blue) and normal hepatocytes (black), (c)section shows nor-
mal central vein (blue) and normal hepatocytes (black).

Figure 4. Photomicrograph of the Kidney for the control group rats. The photomicro-
graphs revealed that the kidney of the rats in the control group are as follows: Section of
kidney shows normal glomeruli (black) and normal tubule (red) (b) Section of kidney
shows normal glomeruli (black) and normal tubule (red) (c) Section of kidney shows
normal glomeruli (black) and mild fatty infiltration of the tubules (red).
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Figure 5. Photomicrograph of the Kidney for the 200 mg/kg STCD rats. The photomi-
crographs revealed that the kidney of the rats in the 200 mg/kg STCD group are as fol-
lows: (a) Section of kidney shows normal glomeruli (black) and normal tubule (red) (b)
section of kidney shows normal glomerulus (blue) and normal tubules (black) (c) section
of kidney shows normal glomerulus (black) and normal tubules (blue).

Figure 6. Photomicrograph of the Kidney for the 400 mg/kg STCD rats. The photomi-
crographs revealed that the kidney of the rats in the 400 mg/kg STCD group are as fol-
lows (a) Section of kidney shows normal glomeruli (black) and normal tubule (red) (b)
section of kidney shows normal glomerulus (blue) and normal tubules (black) (c) section
of kidney shows normal glomerulus (black) and normal tubules (blue).
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normal, having normal central vein, normal hepatocytes, normal portal tract and
mild infiltration of the hepatocytes. The rats administered 200 and 400 mg/kg
STCD orally also showed normal central veins and normal hepatocytes.

The kidneys of the rats in the control groups were structurally normal with
normal glomeruli, normal tubule and mild infiltration of the tubules. Also, rats
administered 200 and 40 mg/kg STCD showed Section of kidney with normal

glomeruli and normal tubule.

4. Discussion

The synergistic aqueous mixture of Phoenix dactylifera fruits, Cocos nucifera
nuts and Cyperus esculentus (STCD) from this study showed no mortality of the
male albino rats at all doses administered. However, 3400 and 6800 mg/kg STCD
led to diarrhea of the rats and 50% mortality was observed thereafter. Acute tox-
icity LD;, of STCD was observed from this study to be >2404.2 mg/kg body
weight in adult male albino rats.

The administration of STCD led to an increase in the body weight of the rats
at all administered dose. However, an increase in the % mean body weight dif-
ference was observed in the order; control group > 200 mg/kg STCD > 400
mg/kg STCD. The increase in the % mean body weight difference of the control
group rats could be attributed to the feed and water allowed to the rats’ ad /ibi-
tum without any administration. Rat feed is composed of the nutrient content;
18.50% protein, 3% fats, 6% crude fibers, 7% crude ash and 12% moisture [19].
Animals allowed to unhampered exposure to high nutritional content food, wa-
ter and standard conditions has recorded an immense body weight increase in
experimental rats [19]. Albeit the increase in the body weight of the rats admi-
nistered 200 and 400 mg/kg STCD, a decrease in the % mean body weight dif-
ference was observed in the groups administered 200 mg/kg and 400 mg/kg ex-
tract when compared to the control group. The oral gavage method of adminis-
tration of extract to experimental rats has been reported [20] by Patricia et al,
(2011) to have undulate effects on experimental rats, of which could lead to
stress, result in passive reflux if the stomach is overfilled, aspiration pneumonia,
pharyngeal, esophageal and gastric irritation or injury with structure formation.
From the above literature, the decrease in the percentage body difference in the
extract administered group could be attributed to the accompanying stress in the
administration of the extracts.

The synergistic aqueous mixture of Cyperus esculentus, Phoenix dactylifera
and Cocos nucifera (STCD) on the liver biomarkers revealed that STCD led to a
decrease in the blood AST, ALT, Total Bilirubin and conjugated bilirubin in
comparison to the control group. An elevation in the enzymatic hepatic bio-
markers has been associated with various disease conditions, including liver
dysfunction [21]. The regular intake of bioactive compounds is associated with
beneficial effects on chronic diseases, including liver diseases [22]. The inherent

bioactive constituents of the seeds could be attributed to the potency of STCD to
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improve the status of the liver as evidenced in Table 4 which revealed a decrease
in the concentration of AST, ALT and ALP in 200 and 400 mg/kg STCD rats in
comparison to the control group. Figures 1-3 also showed the histology of the
liver having normal structural integrity of the veins, portal tracts and hepato-
cytes. The non-enzymatic biomarkers of liver function; Total protein, Albumin,
Total bilirubin and conjugated bilirubin also had an insignificant decrease in
concentration for all administered group when compared to the control group.
An irregular or significant increase or decrease in blood Total protein and Al-
bumin may be associated with various disease conditions including liver and
disease diseases, cancer or infections such as hepatitis [23].

A decrease in Urea has been associated with malnutrition, low-protein diet,
impaired metabolic activity in the liver due to parenchymal liver disease or rare-
ly, to congenital deficiency of urea cycle enzymes [24]. Creatinine is excreted
primarily by the kidney. The rich nutritional content of Tiger nuts in Vitamins
and minerals such as Phosphorus, potassium, vitamins B1, E and C [2] can be
attributed to the contribution of the extract to improve the functions of the kid-
ney. Tiger nuts, Dates and Coconuts has also been reported to reduce the risk of
colon cancer, prevent constipation, balancing of the nervous system and im-
prove the antioxidant status of the body [25] [26].

5. Conclusion

The findings of this study opines that the synergistic mixture of Cyperus esculen-
tus, Phoenix dactylifera and Cocos nucifera (STCD) had no toxicity in all doses
administered, improved the health of both the liver and kidney as evidenced via
the biomarkers and histological examinations of the liver and kidney. This study
therefore recommends the intake of STCD at moderate doses for improved liver

and kidney function due to its bioactive compounds and nutritional content.
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