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ABSTRACT

Background and Objective: The 80% of the population worldwide depend heavily on the use of herbs
and supplements singly or as combinations for therapeutic purposes (ameliorative or prophylactically),
enhancement or as supplements. This study assessed the effects of a synergistic mixture of Cyperus
escunlentus, Phoenix dactylifera and Cocos nucifera (STDC) on selected hematological indices in a male
rat model. Materials and Methods: Acute toxicity LD, of STDC was done and thereafter 15 healthy male
Wistar rats weighing between 230-250 g procured from the Pharmacology and Therapeutics Department
of the Rivers State University Port Harcourt were allotted into 3 groups containing 5 rats in each group:
Control, STDC200 mg/kg and STDC 400 mg/kg groups. The test rats were administered doses of STDC
with feed and water as required for 21 days after which blood samples were taken for hematological
analysis using standard laboratory procedures. Descriptive statistics were computed and expressed as
MeanzSD. One-way Analysis of Variance (ANOVA) and Tukey's test were performed. The p<0.05 was
considered statistically significant. Results: The acute toxicity LDy, as >2404.2 mg/kg while WBC and
differential counts (neutrophils, lymphocytes, basophils and eosinophils) were non-significantly (p<0.05)
elevated, except monocyte having a non-significantly (p<0.05) reduced value. The RBC, PCV and Hb also
manifested a statistically non-significant (p<0.05) increased plasma concentrations as well as a
non-significant (p<0.05) decrease in platelet count. Conclusion: Thus, STDC could be useful in improving
immunity as well as reticulocyte synthesis and functions.
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INTRODUCTION

The 80% of the population worldwide has depended heavily on the use of herbs and supplements in the
past 3 decades as a solution to their primary healthcare'. Various reasons according to Bandaranayake®
were searched and seen to be factors responsible for the tremendous patronage of herbal medications
and supplements which include various claims of its efficacy, preference for natural products and high cost
of orthodox drugs among others. The combination of these substances is used in various medical and
non-medical conditions, for instance, its combination is use as an enhancer of male sexual performance.

Tiger nut (Cyperus escunlentus) is grown and used worldwide because of its high yields and its
prospect for multiple utilization. Tiger nuts grow as a tiny tuber and could be eaten fresh, dried, roasted
or made in aqueous milky form as sweetmeat'. The nutrient constituent of tiger nuts revealed the
following contents 22.14-44.92% lipids, 3.28-8.45% proteins, 23.21-48.12% starch, 8.26-15.47% fibers and
1.60-2.60% ashes, bioactive substances such as organic acids, alkaloids and phenols**. Tiger nut is rich in
edible oil, like that of olive oil, contains starch, a relatively small amount of protein and is found to be
suitable for diabetics and patients with digestive abnormalities and useful in the prevention of cardiac
diseases®®. The fiber content of tiger nuts is found useful in the prevention of cancer of the colon, obesity
and gastrointestinal problems®. Tiger nut is found to contain flavonoids and thus has antioxidant
properties’.

Date palm (Phoenix dactylifera): A perennial and flowering plant species belongs to the Arecaceae palm
family. Date palm is cultivated by and serves as a staple food and remedy for various conditions for the
people in the tropics, subtropics, Europe and most places in the world'®™. Some studies have
demonstrated that P. dactylifera has antioxidant and analgesic potentials secondary to its flavonoids and
alkaloid constituents, respectively'*"also found its antibacterial potential using the methanol and acetone
extract of the leaves. Previous study Gangwar et al."® on laboratory investigations on rats, showed the
antiulcer properties of P. dactylifera. Ishurd and Kennedy'"’, who did investigation on isolated purified form
of glucagon found it to possess a potent anticancer effect while its antidiabetic activities were
demonstrated on alloxan-induced diabetic rats'. Phoenix dactylifera had shown various properties in
several animal studies to possess nephroprotective activity'®?°, anti-inflammatory activity®', sedative®,
induction of labor®® and treatment of Alzheimer's diseases*.

Coconut (Cocos nucifera) also belongs to the palm family Arecaceae being the only durable of the specie
in the Cocos genus®. Coconuts have an international distribution with respect to dispersal, cultivation and
consumption®. The edible white, fleshy part of the seed (the endosperm) depending on the stage of
maturation is referred to as the "coconut meat", "coconut flesh", or "coconut kernel®’. A 100 g fresh
coconut serve contains 1,480 kj of energy relatively high in total fat (33 g), especially saturated fat (89%
of total fat), along with a moderate quantity of carbohydrates (15 g) and protein (3 g). Micronutrients
embedded within coconut endosperm in substantial amount include the dietary minerals, manganese,
copper, iron, phosphorus, selenium and zinc®®. Reports of its antioxidant, anti-inflammatory and
cytoprotective effect of coconut extract®®and partial but constant evidence of usage of coconut oil as the
topical preventive therapy/treatment of atopic dermatitis and dental caries® have been made. However,
investigations have equally emerged about the role of coconut oil in potentiating the risk of increased
plasma low-density lipoprotein cholesterol, consequently increasing the risk of cardiovascular diseases®'.

The previous studies presented above have revealed widespread use of tiger nuts, palm dates and
coconuts as edible food singly and in combinations/increased amounts as therapy for various diseases
or body disorders. Despite these above assertions studies on this novel combinations and
inconsistent/paucity reports of studies on the effects of these substances on hematological indices still
prevail and thus the reason for the evaluation of the likely beneficial or untoward effects on the
hematological parameters in male rat model.
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MATERIALS AND METHODS

Study duration and location: This study was carried out at the Department of Pharmacology and
Therapeutics animal house, Faculty of Basic Clinical Sciences and Department of Biochemistry Research
laboratory, Faculty of Science, Rivers State University from October, 2022 to January, 2023.

Acute toxicity studies (LD;,) of STDC: The acute toxicity of a synergistic mixture of Cyperus escunlentus,
Phoenix dactylifera and Cocos nucifera (STDC) using Lorke** Method as reported by Adefisayo et al.*®
used. The Rats were divided into 2 phases of 9 and 8 rats, respectively. In the phase 1 study, 9 rats were
divided into 3 groups of 3 rats each and they were administered with STDC by oral gavage at the doses

was

of 10, 100 and 1000 mg/kg. In the phase 2 study, 8 rats were divided into 4 groups of 2 rats each and they
were administered with STDC by gavage at the doses of 850, 1700, 3400 and 6800 mg/kg. The general
behavior of the animals was observed for the first 1 hour, 4 hrs and hourly in a continuous, intermittent
and hourly pattern respectively for the next 24 hrs after administration. The LD, was determined using
the formula:

LD,, =+vaxb
Where, a is least dose that killed any rat and b is highest dose that did not kill any rat.

Measurement of body weight change: Weekly weight measurement of animals in all groups using a
digital weighing balance was done to ascertain either weight gain or weight loss.

Experimental design: The 15 healthy male Albino Wistar rats weighing between 250-300 g were procured
from the animal house of the Department of Pharmacology and Therapeutics, Rivers State University, Port
Harcourt, Nigeria. The animals were housed in clean plastic cages, placed in well-ventilated house
conditions with ambient temperatures of 12 hrs light and dark cycles with unrestricted access to rat pellets
and tap water ad libitum. The animals were acclimatized for 7 days and handled according to National
Institute of Health (NIH) guidelines for the care and use of experimental animals National Research Council
(NRC), 20113,

Plant material and preparation of extract: Fresh seeds of tiger nuts, dates and coconut were purchased
from Mile 1 Market in Port Harcourt. Tiger nuts (400 g) were cleaned to remove impurities, washed and
put in a bowl. The dates (120 g) were cut into two to remove the seeds, then washed and put in a bowl.
The coconut (200 g) was removed from the shell, diced and washed. All were pulverized with a manual
blender, adding 150 mL of water until a uniform mixture was obtained. The mixture was filtered using a
sieve and the resulting filtrate was put into a bottle until use. This synergistic mixture (STDC) was prepared
daily for the 21 days of administration®.

Experimental protocol: The acclimatized animals were allotted into Group 1 (control) and were
administered with normal rat feed and distilled water, Group 2 STDC were administered 200 mg/kg of the
synergistic mixture (tiger nut, dates and coconut) and Group 3 STDC were administered 400 mg/kg of the
synergistic mixture (tiger nut, dates and coconut):

*  Group 1(control): Feed+water ad libitum
* Group 2 STDC: 200 mg/kg of STDC
*  Group 3 STDC: 400 mg/kg of STDC

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®.
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Collection of samples (blood): 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, followed by decapitation
and dissection. Blood samples were collected through cardiac puncture and transferred into
Ethylenediaminetetraacetic Acid (EDTA) sample bottles for hematological analysis. Blood for platelets
count was collected in sodium citrate bottle and analyzed uncentrifuged™.

Haematological analysis: Hematological analysis was carried out as reported in method used by
Odinga et al.*. Parameters that were analyzed for hematological status include White Blood Cell (WBC),
Hemoglobin (Hb), Red Blood Cell (RBC), Packed Cell Volume (PCV), White Blood Cell Count (WBC) and
differentials (neutrophils, eosinophils, monocytes and lymphocytes) and platelets using an automated
hematological machine; hematology analyzer (Abacus Junior Vet 5, Austria).

Statistical analysis: The descriptive results were expressed as MeanzStandard deviation. Data were
analyzed using One-way Analysis of Variance (ANOVA) followed by post hoc test using Tukey's 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.

Ethical approval: All animals were treated in accordance with the National Institute of Health guide for
the care and use of laboratory animals.

RESULTS

Acute oral toxicity test (LD,,) of STDC: Orally administrated STDC at concentrations between
10-1700 mg/kg showed no toxicity in the experimental rats. Symptoms of diarrhea, fatigue and
50% mortality were detected in the rats administered 3400 and 6800 mg/kg of STDC. The other 50% were
administered 100 mg/kg of lime fruit juice, which resuscitated them. Variation in weight was a prominent
feature across the experimental rats in the two phases of the experiment. The oral LD, of STDC was
determined to be >2404.2 mg/kg b.wt., in adult male albino rats as shown in Table 1.

Table 2 outlines the weight difference of the final from the initial of the experimental rats. For the
control, a 30.9% weight increase was observed, 8.39% weight increase for the 200 mg/kg STDC
extract-administered rats and a 2.86% weight increase for the 400 mg/kg STDC extract-administered rats.

Table 1: Acute oral toxicity test (LDy,) of STDC

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 Va

2/2 6800 Male Va

LDg,: Lethal dose, LD, =+axb of STDC: 3400x1700 mg/kg: 2404.2 mg/kg b.wt., therefore, LD, of STDC is >2404.2 mg/kg b.wt.,
in adult male rat models

Table 2: Percentage body weight difference in experimental rats exposed to synergistic mixture of Cyperus esculentus, Phoenix
dactylifera and Cocos nucifera

Groups Initial body weight (g) Final body weight (g) Body weight difference (%)
Group 1 (control) 69.80+7.50 121.00+£30.83 30.95
Group 2 (200 mg/kg STDC) 88.20+5.12 121.20+29.20 8.39
Group 3 (400 mg/kg STDC) 111.80+6.72 123.00+11.68 2.86

Values are expressed as MeantStandard deviation
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Fig. 1: Concentration of WBC of experimental rats exposed to synergistic extract (STDC) for 7, 14
and 21 days
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Fig. 2: Concentration of neutrophils of experimental rats exposed to synergistic extract (STDC) for 7, 14
and 21 days

Table 3 shows the effect of the synergistic extract (STDC) on the total WBC and the differential count in
male rat model.

Total WBCs and differentials (neutrophils, eosinophils and lymphocytes) were observed to have a
non-significant (p<0.05) increase with increasing doses in rats administered with STDC when compared
with the control group. However, monocyte differential expressed a non-significant (p<0.05) STDC
dose-dependent decrease in comparison with the control group.

Figure 1 shows the effect of the synergistic extract (STDC) on the total WBC in male rat models at days
7,14 and 21 days. There is a dose-dependent mild-moderate decrease in the concentration of total WBC
on days 7 and 14, however, this trend reversed (dose-dependent increase in WBC concentration) on day
21 in comparison with the control groups.

Figure 2 shows that from day 7 to day 14, there was a progressive rise in the concentration of neutrophils
in descending order as follows: 200 mg/kg>400 mg/kg extract>control group. However, there is a reversal
of this trend at the 21 days of the study as follows: Control>400 mg/kg extract>200 mg/kg extract.

Figure 3 indicated a non-progressive increase in eosinophil concentration in the early phase of treatment
(day 7th) but a progressive increase in concentration especially with the 400 mg/kg extract at late phase

of treatment 21 days.
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Fig. 3: Concentration of eosinophils in experimental rats exposed to synergistic extract (STDC) for 7, 14
and 21 days
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Fig.4: Concentration of monocytes in experimental rats exposed to synergistic extract (STDC) for 7, 14 and
21 days

Table 3: Effect of ingestion of synergistic extract (STDC) on white blood cells and differential counts in male rat model

Groups WBC (cm?) Neutrophils (%) Eosinophils (%)  Monocytes (%)  Lymphocytes (%)
Group 1 (Control) 6.16+1.39° 23.20+£10.64° 3.00+1.58* 7.80+2.68" 68.60+12.72°
Group 2 (200 mg/kg STDC) 6.22+1.07% 20.00+£15.28° 3.40+1.51* 5.40+2.30° 60.60+6.580°
Group 3 (400 mg/kg STDC) 8.20+3.0° 27.40+5.55° 420+£1.79° 4.80+2.28° 71.80+£18.75°

Values with the same superscript alphabets on the same column are not significant at p<0.05, All values were expressed as
MeanzStandard Deviation and WBC: White Blood Cells

The group 3 (400 mg/kg of STDC) in Fig. 4 maintained a peak but time-dependent decrease in monocyte
concentration from day 7 to day 21 of the experimental period while group 2 (200 mg/kg of STDC)
showed a progressive decrease in concentration of monocytes for days 7 and day 21 when compared to
the control group.

The lymphocyte concentration shows no relative pattern across the study groups at day 7.
A progressive increase in concentration with an increase in the dose of STDC is noted at day 14 as follows:

400>200 mg/kg>control group with reversal of this trend at day 21 as indicated in Fig. 5.

Table 4 shows the effect of the synergistic extract (STDC) on the RBCs, PCV, Hb and platelets in male rat
models.

https://doi.org/10.3923/ajbs.2024.156.168 | Page 161



Asian J. Biol. Sci, 17 (1): 156-168, 2024

Il Control
W 200 mg/kg extract
[ 400 mg/kg extract

Concentration

7 days lymhocytes 14 days lymhocytes 21 days lymhocytes
Group

Fig. 5: Concentration of lymphocytes in experimental rats exposed to synergistic extract (STDC) for 7, 14
and 21 days

l Control
W 200 mg/kg extract
[ 400 mg/kg extract

Concentration

7 days RBC 14 days RBC 21 days RBC

Group

Fig. 6: Concentration of red blood cells in experimental rats exposed to synergistic extract (STDC) for 7,
14 and 21 days

Table 4: Effect of synergistic ingestion of synergistic extract (STDC) on red blood cells, platelets and hemoglobin in male Wistar rats

Groups RBC (x10%/uL) Platelet (/pL) PCV (%) HB (g/dL)

Group 1 (Control) 4.44+0.48° 349.00+88.29° 28.00+4.00° 9.48+1.06°
Group 2 (200 mg/kg STDC) 4.52+0.74° 225.40+69.23° 28.80+6.10° 9.74+1.52°
Group 3 (400 mg/kg STDC) 4.50+1.03° 344.60+103.17° 29.00+4.72° 9.66+1.98°

Values are expressed as MeantStandard Deviation, Values with the same superscript are not significant at p<0.05 levels, RBC: Red
blood cell, PCV: Packed Cell Volume and Hb: Hemoglobin

The RBCs, PCV and Hb were observed to demonstrate a nonsignificant (p<0.05) rise in concentration in
the investigated rats administered with doses of STDC when compared to the control group. Platelet
however was observed to display a non-significant (p<0.05) reduction in concentration than the control
group across the groups.

Figure 6 demonstrated a dose-dependent rise in RBC concentration at the late stage (21st day) of the
experiment while on days 7 and 14, no pattern of change with respect to doses of STDC was
demonstrated across the groups when compared to the control group.
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Fig. 7: Concentration of platelets in experimental rats exposed to synergistic extract (STDC) for 7, 14 and
21 days
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Fig. 8: Concentration of packed cell volume in experimental rats exposed to synergistic extract (STDC) for
7,14 and 21 days

The group 3 (400 mg/kg STDC extract) shows a stepwise time-dependent decrease in platelet
concentration on the 21st day when compared to the rest period under study which had fluctuating values
in their platelet concentrations in both control and 200 mg/kg STDC extract as shown in Fig. 7.

Figure 8 revealed a relative increase in PCV in descending order as 400>200 mg/kg >control groups of
STDC extract on the 21st day of the experiment. The PCV values for the 200 mg/kg of STDC extract and
the control group expressed no notable difference between the 7 and the 14th day.

Figure 9 above shows a mild progressive decrease in hemoglobin with increasing dose in descending
pattern as follows: Control group >200 mg/kg extract >400 mg/kg STDC extract from days 7 and 14th.
There is however reversal of this trend at the late stage (21st day) of the experiment in descending order
as: 400 mg/kg extract >200 mg/kg extract >control group.

DISCUSSION
As indicated in Table 1 above, orally administrated STDC at concentrations between 10-1700 mg/kg
showed no toxicity in the experimental rats. Symptoms of diarrhea and fatigue and 50% mortality were
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Fig. 9: Concentration of hemoglobin in experimental rats exposed to synergistic extract (STDC) for 7, 14
and 21 days

detected in the rats administered 3400 and 6800 mg/kg of STDC. Lethal dose was seen to be
>2404.2 mg/kg from the toxicity test.

Table 2 shows that STDC administration led to a decrease in the body weight of the laboratory animals
in the following decreasing order: Control group >200 mg/kg STDC >400 mg/kg STDC. The weight
difference with reference to the control group could be due to less stress associated with normal feeds
and water than with the STDC feeds. Wallis and Hetherington®® reported that stress can also lead to
decreased caloric intake in some subjects. Also, the oral gavage method of administration of extract to

experimental rats as reported by Murphy et al.*’

could incident stress on experimental animals as well as
induction of inflammatory conditions or irritations on the upper part of the gut. Thus, a differential
decrease in test animals' body weight administered with STDC could be explained by stress possibly
imposed on the laboratory animals while feeding the extract rather than the normal feed and water

ad libitum.

Table 3 highlighted that synergistic extract (STDC) administered to experimental rats showed a non-
significant (p>0.05) increase in WBC concentration (maximal with 400 mg/kg STDC extract) with increasing
doses of STDC extract in administered rats when compared with the control group. These findings
indicated that a higher dose of the STDC extract could augment WBC in the body. White blood cell and
differentials (neutrophils, lymphocytes, monocytes, eosinophils, basophils) parameters are one of the most
requested investigations and thus provide useful guides to clinical diagnosis for patients and changes in
this index have enormous prognostic value for human health state *.

Perveen et al.”

found that the methanol and acetone leaf extract of date palm has antibacterial potential.
This finding asserted the publications of previous studies®®“ that reported a non-significant increase in
total white blood cell count including differential counts (neutrophils, lymphocytes, basophils and
eosinophils) in the test group when compared to the control group. The finding of this study also gave
credence to the previous studies by researchers***, who discovered a dose dependent significantincrease
of white blood cell concentration and differential counts (neutrophils, lymphocytes, basophils and
eosinophils) in their investigated laboratory animals compared to a control group using single or
combination of extracts used in this study. Tigner et al.* noted that WBC circulates in the blood and exerts
inflammatory and cellular responses to injury or offending microbes. These findings by implication reveal

the possible ability of the STDC constituents in enhancing immune response and defending the body
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against xenobiotics. The dose-dependent decrease in monocytes as observed in Table 3 is possibly
attributable to the presence of coconut extract in the STDC as previously noted by da Silva Lima and
Block® that consumption of coconut oil increased low-density lipoprotein cholesterol (a state of
hypercholesteremia) thus as also experimentally detected by Tall and Yvan-Charvet that
Hypercholesterolemia distorts monocyte/macrophage function, activation and differentiation.

Figures 1-3 and 5 above show some fluctuations in the pattern of spread along the course of the
experimental period under consideration with the respective indices, however, their respective cumulative
value depicts notable dose-dependent mild-moderate rise in the concentration of WBC, neutrophils,
eosinophils and lymphocytes when compared to the control. This finding possibly showed that the process
of increase in these indices is time dependent with reference to the STDC extract. Figure 4 above however
indicated that group 3 (400 mg/kg of STDC) maintained a peak but time dependent decrease in monocyte
concentration from day 7 to day 21 of the experimental period while group 2 (200 mg/kg of STDC)
showed a progressive decrease in concentration of monocytes from day 7th to day 21st when compared
to the control group. This finding also buttresses the ability of the STDC extract to improve the monocyte
count and thus boosting the immune system but tends to progressively decrease (monocytes) at higher
STDC extract dosage.

In Table 4, RBCs, PCV and Hb were observed to demonstrate a dose-dependent nonsignificant
(p>0.05) rise in concentration in the investigated animals administered with doses of STDC when
compared to the control group in a decreasing order as STDC 400 mg/kg>STDC 200 mg/kg>control
group. Platelet however was observed to display a non-significant (p>0.05) reduction in concentration
than the control group.

The position of this study was consistent with previous studies done on these substances as reported by
previous studies*** that also demonstrated a non-significant increase in the RBCs, PCV, Hb and Hb indices
(MCHC, MCV, MCH) in test group when compared to the controls. The above findings on the effect of
STDC extract on hemoglobin parameters also reveal the positive modulatory actions as shown in the
studies by researchers®*#

when compared with control groups.

,who observed not only an increase but statistical significance in the test values

Red blood cells produce hydrogen sulfide, a molecule that acts as a vasodilator as asserted by
Benavides et al.*® or may boost the immune defense mechanism*. Hemoglobin releases free radicals
which lyse and kill offending bacterial membranes .

This study also revealed a non-significant decrease in platelet with increasing dose of STDC in course of
the experiment in a decreasing order as STDC 200 mg/kg<STDC400 mg/kg<control group as shown in
Table 3 above. This partially asserts the findings done by El-Abasy et al.*}, who had a significant decrease
in platelet count on experimental animals administered with coconut extracts when compared to control
groups. However, studies done on tiger nuts and palm dates** indicated a statistically significant rise in
platelet counts on test animals when compared with control groups in their respective investigations.
The possible reason for the difference in platelet findings in this study could therefore be attributed to
the influence of coconut portion in the STDC extract. The above observations on platelet count imply that
tiger nut and palm date might significantly cause elevation of platelets and thus be useful in
immunothrombosis, blood hemostasis and immune functions and blood clotting in response to body
injuries. According to previous reports, platelets have hemostasis as their basic function as well as infection
restriction. Coconut extract from the above findings might actin contradiction to aqueous mixture of tiger
nuts and dates with respect to their effect on blood platelet concentration®.
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Figures 6, and 8-9 above showed some oscillations in the concentration of RBS, PCV and Hb respectively
from day 7 to day 21, however, a cumulative dose and time-dependent mild-moderate rise in the
concentration of these indices were noted when compared to the control. This finding possibly showed
that the process of increase in these indices is time/dose-dependent with reference to the STDC extract.
Figure 7 demonstrated that group 3 (400 mg/kg STDC extract) shows a stepwise time/dose-dependent
decrease in platelet concentration when compared to other group 2 and control which had fluctuating
values in their platelet concentrations. This finding is also indicative that the STDC extract has the potential
to cause thrombocytopenia with increasing dose and time.

CONCLUSION

The discoveries of this study have demonstrated that aqueous mixture of Cyperus esculentus,
Phoenix dactylifera and Cocos nucifera (STDC) could serve to enhance red blood cell and hemoglobin
indices synthesis, possess bactericidal activities, partake in blood homeostasis and boost or modulate the
body immune cells.

SIGNIFICANCE STATEMENT

There is a global quest on ways to improve the general functionality of the body system. A stable
hematological status of the human body has been associated with the general wellbeing of human and
their health. Plants have been reported to be beneficial therapeutically, hence the need to investigate
various natural ways to boost the hematological status. This study evaluated and opined that the intake
of the synergistic mixture of Phoenix dactylifera, Cyperus escunlentus and Cocos nucifera (STDC) extract
increased the plasma concentrations of RBC, PCV and hemoglobin, thus, STDC could be useful in
improving immunity as well as reticulocyte synthesis and functions.
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