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Abstract

It is well known that many diseases throughout the world are well treated with medicinal plants which have great
protective and therapeutic effects. The effect of crude ethanolic extract of Hyphaene thebaica (L) Mart (HT) on some
hematologicalindices and some biochemical parameters in normal albino rats in addition to the histological studies
on liver and kidney tissues of these rats were investigated.

Thirty two normal white male albino rats were divided into four groups of eight rats/each group. Group one served
as the control group, group 2, 3 and 4 served as the test groups for the crude ethanolic extract of HT seeds to which
oral intubation of 100 mg/Kg, 200 mg/Kg and 400 mg/Kg dosages of the extracts were administered, respectively. All
the rats were fed with normal diet and water ad-libitum for 21 days then after then, all groups were sacrificed, two
blood samples were collected for haematological and biochemical parameters. Specimens from liver and kidney
were collected for histopathological examination.

Group (3; 200 mg/Kg) and group (4; 400 mg/Kg) revealed a significant increase (P≤ 0.05) increase in total WBCs,
total RBCs, and haemoglobin concentration compared with the control. However, significant decrease (P ≤ 0.05)
was observed in the level of cholesterol and triglycerides after treating with 400 mg/Kg dose only when compared
with the control. There was no significant change in platelets count, liver functions (alanine transaminase (ALT),
asparatate transaminase (AST), alkaline phosphatase (ALP), gamma-glutamyl transpeptidase (GGT), Albumin and
total protein) and kidney functions (urea and creatinine).Histopathological results of taken liver and kidney tissues
revealed no significant changes when compared with the control group.

The crude ethanolic extracts of HT seeds hashypolipidimic effect and may be able to boost immune system.

Keywords: Seeds; Hyphaene thebaica; Albino rats; Haematological
studies; Biochemical studies; liver histopathology

Introduction
Medicinal plants and their products are the oldest tried health-care

products. Their importance is growing not only in developing
countries but in many developed countries. Herbal preparations have
been utilized to enhance wide range of primary health care delivery
due to biochemical content of plant all over the world [1]. All plants
parts as roots, seeds, fruits, leaves, flowers stem and bark can all
constitute herbal medicines and their values lies in their phytochemical
components which produce definite and various physiological actions
on human body. Alkaloids, flavonoids and phenolic compounds are
considered some of the most important plants’ biochemical
components [2]. Different diseases as hypertension, diabetes, cough;
cancer and bacterial infections can be treated by phytochemicals which
are extensively present at different level in various medicinal plants [3].

Hyphaene is derived from the Greek word ‘hyphaino’ (web),
referring to the fibers from the leaves, which are used for weaving. The
fruit has a brown outer fibrous flesh which is normally chewed. Doum
palm kernel is edible when it is unripe but hard when it is ripe

[4].Doum palm seeds have a hard seed coat under the fleshy fibrous
pericarp [5].

Hyphaene thebaica (L) Mart (HT) is a desert palm native to Egypt,
Sub-Saharan Africa and West India. It is commonly called African
doum [6]. It belongs to the family palmae and subfamily Borassoideae
[7]. Various extracts of HT (L) Mart are being used in the treatment of
bilharzia, haematuria, after childbirth bleeding, and also as
ahaematinic agent [8]. The antioxidant activity is shown greatly in the
aqueous extract of the plant's fruit because of its luxurious amounts of
water soluble phenolic contents [9]. Moreover, its pulp aqueous extract
is used in the treatment of diabetes mellitus [10].

The use of Doum, which is rich in saponins, tannins and flavonoids
in folk medicine in not surprising [6]. Fruits in specific has nutritional
and pharmalogical properties. It was considered scared by the Ancient
Egyptians and its seeds were found in many pharaoh's tombs e.g.
Tutankhamun's tomb [11]. Research on the fruit pulp of H. thebaica
showed that it contains nutritional trace minerals, proteins and fatty
acids, in particular the nutritionally essential linoleic acid [12]. The
identification of compounds, by thin-layer chromatography, showed
that the fruit contains significant amounts of saponins, coumarins,
hydroxycinnamates, essential oils and flavonoids. The fruit also lowers
blood pressure in animal models [13]. In this study we investigated the
effect of the crude ethanolic extract of HT seeds on some
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haematological, biochemical and histopathological studies in normal
Albino rats. Our results revealed mainly haematological and cellular
benefits of the crud extracts from HT seeds.

Materials and Methods

Plant materials
The fruits of doum palm (HT) were collected from the local markets

to break its fruits and then easily the woody coat of the seeds was
removed by light saw. After that the seeds were hit lightly by hammer
to break or grind them into very tiny pieces or fine powder as possible
to prepare the crude ethanolic extract of these seeds.

Preparation of the ethanolic extract
HT seeds’ ethanolic extract was prepared according to previous

study [14]. Twenty gram of powdered plant material was kept in 100
mL of ethanol in a conical flask. The mouth of the conical flask was
covered with aluminum foil and kept in a reciprocating shaker for 24 h
for continuous agitation at 150 rev/min for thorough mixing and also
complete elucidation of active materials to dissolve in ethanol. Then,
the extract was filtered by using muslin cloth followed by Whatman
(no. 1) filter paper and finally filtered by using vacuum and pressure
pump (AP-9925 Auto Science). The solvent from the extract was
removed by using rotary vacuum evaporator RE52 with the water bath
temperature of 50°C. Finally, the residues were collected and used for
the experiment.

Experimental design
Thirty two normal white Albino rats weighing (120-150 g) were

used for the experiment. The rats were divided into four group’s seven
rats each. All rats were fed by normal diet and water ad-libitum. Rats
in group 1 served as the control, groups 2, 3 and 4 were administered
by ethanolic extract daily by intubation for 21 days, with single dose of
100, 200 and 400 mg/kg B.W., respectively. The rats were kept under
normal condition at room temperature during the period of the study.
They were then sacrificed by decapitation twenty four hours after the
last treatment. Blood samples were collected divided into two portions:
The first was taken in EDTA containing tubes from animals of different
groups for haematological measurements while the other part was
allowed to clot, centrifuged at 3000 g and serum harvested and used
for biochemical analysis. Moreover, parts of liver and kidney tissues
were fixed for histopathological investigation.

Haematological and biochemical measurements
Complete blood count (CBC) includes hemoglobin content, red

blood cells (RBC),white blood cells (WBC), and platelets (PT) counts

was done by Abbott CELL-DYN1800 automated hematology analyzer,
USA, using ready–made kits (Abbott laboratories, Abbott Park, IL,
60064, USA). Serum biochemical analysis was determined by
colorimetric methods using ready-made kits (Roche Diagnostics
laboratories) using Cobas® analyzer assays include Alanine
transaminase (ALT), Aspartate transaminase (AST), γ-
glutamyltransferase (GGT), alkaline phosphatase (ALP), albumin, total
protein, urea and creatinine, cholesterol and triglycerides.

Histopathological studies
The liver and kidney tissues were collected and immediately fixed in

10% formalin/saline for proper fixation. These tissues were processed
and embedded in paraffin wax sections of 4 to 6 microns in thickness.
The tissue sections were stained with hematoxylin and eosin (H-E) dye
for microscopic examination.

Statistical Analysis
Data was statistically analyzed using Minitab, using a MINITAB

according to previous study [15]. Tabulation and graphics of data were
done using Microsoft Excel XP. All of the data of control and treated
groups were expressed as mean values ± standard error. One-way
ANOVA and unpaired t-test were carried out to find if there was any
significant difference among normal control and ethanolic extract-
treated groups at different doses.

Results

Effect of HT on the haematological parameters
Studying the haematological parameters revealed that there is a

significant (P ≤ 0.05) and highly significant (P ≤ 0.01) increase in
WBCs, RBCs counts in addition to hemoglobin content after oral
administration of 200 mg/Kg and 400 mg/Kg body weight,
respectively, while the dose of 100 mg/kg body weight didn’t induce
any appreciated changes when compared with normal control group.
Moreover, none of these doses cause any change in the platelets count
as shown in Table 1. Comparing the values of the treated groups
indicated that 200 and 400 mg/kg treated groups were significant
effective when compared with 100 mg/kg treated one (p ≤ 0.05) for
WBCs and RBCs. 400 mg/kg treated group showed appreciated Hb
content when compared with 100 mg/kg treated one (Figure 1).

Parameter Group WBCs count (×10³/µL) RBCs count (×106/µL) Hemoglobin (g/dL) Platelets count (×10³/µL)

Negative control group 11.48 ± 0.29 7.52 ± 0.36 13.02 ± 0.47 581.6 ± 41.89

(100 mg/Kg) of HT 11.97 ± 0.16NS 7.2 ± 0.42NS 13.49 ± 0.85NS 585.2 ± 38.74NS

(200 mg/Kg) of HT 12.32 ± 0.24a* 8.86 ± 0.52a* 13.8 ± 0.90a* 576.4 ± 21.70NS

(400 mg/Kg) of HT 13.20 ± 0.36b** 8.859 ± 0.55b** 14.4 ± 0.82b** 587.2 ± 10.59NS
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*,**Results expressed as Mean ± SE (n=5). ANOVA (P value) represents the difference between all groups. NSNon-significance between normal control group and
animals treated with dose of (100 mg/kg, 200 mg/kg and 400 mg/kg) of HT ethanolic crude extract. aSignificance between normal control group and animals treated
with dose of 200 mg/kg of HT ethanolic crude extract. bSignificance between normal control group and animals treated with dose of 400 mg/kg of HT crude ethanolic
extract.

Table 1: Effect of oral administration of daily doses of HT seeds' ethanolic crude extract (100, 200 or 400 mg/Kg BW) after 21 days of treatment
on the different haematological parameters of normal male Albino rats.

Figure 1: Effect of ethanolic extract of HT seeds oral treatment on
alteration of haematological parameters, (A) WBCs count, (B)
RBCs count, (C) Hemogolbin content and (D) platelets count
*(p<0.05).

Effect of HT on the blood biochemistry
Liver function: We then studied the effect of HT extracts on the liver

function. The average levels of serum parameters indicating liver

functions are represented in Table 2 and illustrated in Figure 2. These
results show that the oral treatment with ethanolic extract of HT seeds
at different doses didn't cause significant change.

Figure 2: Effect of Ethanlic extract of HT seedsoral treatment on
alteration of Liver biochemical parameters, (A) AST activity, (B)
ALT activity, (C) GGT activity, (D) ALP activity, (E) Albumine level
and (F) Total protein level.

Parameter Group AST (IU/L) ALT(IU/L) GGT(IU/L) ALP(IU/L) ALB (mg/dl) TP (mg/dL)

Negative control group 121.8 ± 0.735 23 ± 0.447 12.6 ± 0.678 62.84 ± 0.420 4.29 ± 0.03 6.25 ± 0.03

(100 mg/Kg) of HT 122.4 ± 0.68NS 22.4 ± 0.51NS 12.6 ± 0.64NS 62.3 ± 0.57NS 4.26 ± 0.02NS 6.24 ± 0.03NS

(200 mg/Kg) of HT 121.6 ± 0.87NS 22.6 ± 0.67NS 13 ± 0.52NS 62.9 ± 0.42NS 4.27 ± 0.02NS 6.27 ± 0.02NS

(400 mg/Kg) of HT 121.6 ± 0.93NS 22.8 ± 0.37NS 13 ± 0.67NS 62.88 ± 0.44NS 4.27 ± 0.01NS 6.25 ± 0.02NS

Results expressed as Mean± SE (n=5). ANOVA (P value) represents the difference between all groups. NSNon-significance between normal control group and animals
treated with dose of (100 mg/kg, 200 mg/kg and 400 mg/kg) of HT ethanolic crude extract.

Table 2: Effect of oral administration of daily doses of HT seeds' ethanolic crude extract on of the different serum liver biochemical parameters of
normal male Albino rats.

Kidney function: We then decided to study the effect of the extract
on the kidney function. The levels in the serum parameters indicating
kidney function are represented in Table 3 and illustrated in Figure 3
which show that the oral treatment with ethanolic extract of HT seeds
at different doses didn't cause statistically appreciated changes in these
parameters.

Parameter Group Creatinine (mg/dL) Urea (mg/dL)

Negative Control group 0.42 ± 0.06 14.6 ± 0.51

(100 mg/Kg) of HT 0.46 ± 0.05NS 14.4 ± 0.51NS

(200 mg/Kg) of HT 0.46 ± 0.05NS 14.2 ± 0.60NS
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(400 mg/Kg) of HT 0.46 ± 0.05NS 14.01 ± 0.51NS

Results expressed as Mean ± SE (n=5). ANOVA (P value) represents the
difference between all groups NSNon-significance between normal control group
and animals treated with dose of (100 mg/kg, 200 mg/kg and 400 mg/kg) of HT
ethanolic crude extract.

Table 3: Effect of oral administration of daily doses of HT seeds'
ethanolic crude extract (100, 200 or 400 mg/Kg BW) after 21 days of
treatment on Serum kidney biochemical parameters of normal male
Albino rats.

Figure 3: Effect of Ethanlic extract of HT seeds oral treatment on
the kidney function parameters, (A) Creatinine level and (B) Urea
level.

Blood lipids: Studying the changes in the serum lipids shows that
the oral treatment with ethanolic extract of HT seeds at 400 mg/Kg
only, because significant (p≤0.05) decrease in the level of cholesterol
but not triglycerides.

Parameter Group Cholesterol (mg/dL) Triglycerides (mg/dL)

Negative Control 70.1 ± 4.57 63.84 ± 0.79

(100 mg/Kg) of HT 74.2 ± 4.21NS 65.8 ± 2.50NS

(200 mg/Kg) of HT 73.6 ± 6.17NS 65.4 ± 2.48NS

(400 mg/Kg) of HT 70.2 ± 3.47a* 65.6 ± 2.23a*

Results expressed as Mean ± SE (n=5). ANOVA (P value) represents the
difference between all groups. NSNon-significance between normal control group
and animals treated with 100 mg/kg, 200 mg/kg and 400 mg/kg of HT ethanolic
crude extract. aSignificance between normal control group and animals treated
with 400 mg/kg of the extract.

Table 4: Effect of oral administration of daily doses of HT seeds'
ethanolic crude extract (100, 200 or 400 mg/Kg BW) after 21 days of
treatment on Serum lipid biochemical parameters of normal male
Albino rats.

But its administration at 100 mg/kg or 200 mg/kg body weight
didn't cause any change in the same parameters as indicated in Table 4
and illustrated in Figure 4. Importantly, 400 mg/kg was statistically

effective (p ≤ 0.05) when compared with 100 and 200 mg/kg dose
treated one.

Figure 4: Effect of Ethanolic extract of HT seeds oral treatment on
alteration of lipid parameters, (A) cholesterol and (B) triglycerides.

Effect of HT seed extract on the liver histology
We then decided to assess if the HT extract has any effect on the

histological architecture of the liver tissues. Histological study
indicated that there are no significant changes in the liver sections
between the different groups treated with different concentrations of
the HT and control as shown in Figure 5.

Figure 5: Normal liver formed of hepatocytes black arrow showing
abundant esinophilic cytoplasm and small nuclei arranged in thin
cell plates of one cell thickness in lobular architecture separated by
thin wall blood sinusoids red arrowhead where (A) liver tissue of
negative control group, liver tissue of rats treated only with 100
mg/Kg BW (B), (200 mg/Kg BW) (C) or (400 mg/Kg BW) (D) of
HT seeds' extract.

Effect of HT extract on the kidney histology
We finally decide to check if there is any effect of HT on the

morphology of the kidney tissues. Histological study included the
kidney tissues indicated that no of the different concentrations of HT
seed extract, used in this experiment, showed significant changes in the
kidney tissues as shown in Figure 6.
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Figure 6: Normal kidney formed of glomeruli and tubules, glomeruli showed capillary tuft green arrow, while tubules lined by columnar cells
black arrow with esinophilic cytoplasm and intesrtitium showed blood vessels and stroma red arrowhead. (A) Kidney tissue of negative control
group, (B) kidney tissue of rats treated only with (100 mg/Kg BW), (200 mg/Kg BW) (C)or (400 mg/Kg BW) (D) of HT seeds' extract.

Discussion
Despite increasing medicinal and herbal treatment popularity, its

safety and effectiveness remain largely unknown as some of them may
cause problems of multiple organ toxicity [16]. It has been reported
that substance with lethal dose of 50-500 mg/kg BW are considered of
high toxicity [17]. In this study, as an initial experiment, treating
experimental rats with the ethanolic crude extract of HT seeds, at dose
of 100-1000 mg/kg BW, orally, caused no death cases in all the animals
which did not help us to conclude the ID50.

Taking into considerations the effect of selected doses of the extract,
the current study revealed that HT seeds’ ethanolic extract increased
WBCs count so it may improve the immunity and helps fight
infections. In addition, it caused induction of RBCs count and
subsequently increases Hb concentration. This indicate that the extract
may have haematinic effect, particularly, administration of 200 mg/kg
and 400 mg/kg B.W. of the extract in contrast to 100 mg/kg B.W. dose
which didn’t show any change in the previous parameters when
compared with normal control group. Increased levels of these
haematological parameters could be as a result of saponins and
flavonoids content of the plant according to the report [18,19]. The fact
that haemoglobin, RBC and WBC content are increased in HT-treated
animals is consistent with the result [20,21] who studied that decoction
of doum aqueous stem and bark extracts of HT. These research groups
concluded that these extract may induce significant increase in RBCs
and Hb in rats. Moreover, the phagocytic activity of HT could boost
immune system and may be useful in the management of anaemia.
These results are supported by this of Kamis et al. [12] who reported
that the aqueous extract of HT pulp could induce Hb concentration
with a corresponding increase in the red blood cells counts suggesting
a haematinic nature of the plant, however the same study did not
report significant effect on the white blood cells in contradiction with
the results obtained, here, in the present study.

Liver functions of the animals used in this experiment represented
by AST, ALT, GGT, ALP, Albumin and total protein while kidney
functions represented by serum urea and creatinine levels didn't show
appreciated changes upon HT seed’s extract administration indicating
that this extract did not caused any abnormalities in the metabolic
pathways. That was consistent with the findings of Bayed [20] who
reported that the long-term treatment of the decoction of doum fruits

was safe for animals with no harmful effects on liver and kidney
functions owing to its ability to improve serum levels of AST, ALT,
ALP, urea and creatinine.

Opposite to our results, a study [22], using ethanolic fruit pulp
extract of the plant, reported the hypolipidemic, hepatotoxic and
nephrotoxic. However, Modu et al. [23] who used aqueous pulp extract
of HT extract reported hypolipidemic but nontoxic effect on both liver
and kidney. Another contradicting study [12] reported that rats fed
with aqueous pulp suspension of HT mart found to have decrease in
the levels of total proteins and albumin which suggested impairment in
the normal liver function according to Debruin [24].

Hyperlipidemia, is a medical condition characterized by an increase
in one or more of the plasma lipids, including triglycerides, cholesterol,
cholesterol esters, phospholipids and plasma lipoproteins including
very low-density lipoprotein and low-density lipoprotein along with
reduced high-density lipoprotein levels. The elevation of plasma lipids
is among the leading risk factors associated with cardiovascular
diseases [25], including atherosclerosis. Our study showed that animals
which received crude ethanolic extract of HT seeds at (400 mg/Kg
BW) caused a significant decrease (p ≤ 0.05) in levels of cholesterol
and triglycerides concentration in the blood proving its hypolipidemic
properties and these results were consistent with those previously
[20,21,26].

The antioxidant activity of Doum plant is due to the substantial
amounts of water-soluble phenolic contents of flavonoids [27]. So, in a
study [26] that team observed that presence of flavonoids or phenolic
compounds which act as antioxidants in the Doum fruit extractions
can prevent LDL and membrane fatty acids from lipoperoxidation and
this could be an effective tool in the prevention of atherosclerosis [28].
Our findings is also consistent with those [29] who used other part of
the HT fruit and reported a beneficial dietary hypotensive,
hypolipidaemic and a significant decrease in systolic blood pressure,
diastolic blood pressure, total cholesterol, triglyceride and LDL-C in
treated patients compared to non-treated ones, while they reported an
increase of the HDL-C.

The efficiency of many plants as medicinal resources is due to the
presence of flavonoids (polyphenols) and saponins, for example,
grape , hence the use of Doum, which is rich in flavonoids and
saponins, in folk medicine is not surprising [6]. Oral administration of
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phenonol-containing extracts has inhibited platelet function [30], and
reduces thrombus formation [30]. At the vascular wall, polyphenols
exert vasorelaxant effects [31] inhibit the adhesion of monocytes to the
endothelium [32,33], and improved endothelial function [34].
Polyphenols have also been shown to reduce the development of
atherosclerosis in animal models [35]. This supports our finding that
the histological investigation in this study offered more evidence that
HT seed extract keeps the same features of normal liver and kidney
tissues after administration.

Conclusion
According to the results HT seed extract seems to have

hypolipedimic and hematinic effect in the experimental animals. The
extract significantly enhanced the both WBCs and RBCs and relatively
increases Hb content. However, HT extract did not affect the liver or
kidney functions or their tissues architectures.
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