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1. Introduction

Since the beginning of history nature is a source of medicinal factors including
herbal medicine. It is one of the most popular sources for primary health care of
about 65% - 80% of the world’s population, especially in developing countries.
This is due to better cultural acceptability, better compatibility with the human
body in addition to fewer side effects [1] [2].

Medicinal plants are common plants used in Egypt for diabetes known as
chronic disorder carbohydrate metabolism, characterized by hyperglycemia.
This depends on the lack of insulin secretion resulting from reduced efficiency.
Symptoms are worsen due to obesity and lack of physical activity by the seden-
tary lifestyle [3].

Diabetes is considered one of the most common diseases around the world as
285 million people suffer from diabetes, and this rate will rise to 54% by 2030
[4]. Thus the disease as yet remains a serious cause of morbidity and mortality.
Diabetes can be defined as a disorder in glucose and insulin homeostasis, which
is characterized by the inability of glucose control, involving impairment in in-
sulin stimulation, secretion and action. This results in post prandial hypergly-
cemic rise, which if not properly controlled can put patients at increased risk of
developing macrovascular and microvascular complications [5]. In Egyptian folk
medicine there are some plants used diabetes treatment of such as Lupinus ter-
mis L., Fenugreek (Trigonella foenum-graecum), Allium species and doum
(Hyphaene thebaica) [6].

Hyphaene thebaica is a desert palm native to Nile valley (Egypt, sub-Saharan
Africa) and West India which is considered as one of the useful plants of the
world. The trunk of this small palm is commonly branched into two branches
like Y and often each branch is divided further into a Y form, giving the tree a
very distinctive appearance; as it is dichotomous and arborescent in nature [7].

Doum is one of the commonly consumed beverages in traditional places in
Egypt. It is rich in polyphenolic compounds. The drink is prepared by infusing
the dried ground fruit pulp in hot water. And it is widely consumed as a health
tonic as a remedy for hypertension [8]. It is comparatively rich in protein as well
as in essential minerals which in most instances exceed the recommended daily
allowance (RDA), and thus may keep their balance and ratios among those in
need.

Several previous studies have indicated that doum is antimicrobial, antioxi-
dant, and anti-diabetic, as well as it reduces blood lipids [9] [10] [11]. In addi-
tion doum extracts reduced blood glucose in diabetic rats [12].

Therefore, the present study aimed to study the effect of doum fruit (Hy-
phaene thebaica) extract on some biochemical parameters, enzyme activities and

histopathological changes of pancreas in alloxan induced diabetic rats.

2. Materials and Methods
2.1. Materials

Doum powder was obtained from the local market in Alexandria, Egypt Alloxan
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was obtained from Alpha Co. (Mumbai, India) and was dissolved in saline solu-
tion (0.9% NaCl, pH 7). The dose of alloxan (120 mg/kgof BW per day) was
chosen to induce diabetes in rats in Egypt according to [13] [14]. All chemicals
and reagents used in this study were of analytical grade and sigma co.

2.2. Preparation of the Doum Fruit Extract

The fruit was cleaned, debris removed and then separated into pulp and seed.
The pulp was dried and ground into fine powder. The doum fruit extract was
made by boiling 10 g of the powdered pulp in 100 ml of distilled water for 2 min
[15]. Then filtered with Whatman filter paper no.1 and stored at 4°C.

2.3. Experimental Design

Thirty male albino rats (150 - 160 g weight) obtained from the department of
home economics, faculty of agriculture, Alexandria University, Egypt. The de-
sign of the experiment was approved by the local committee in Alexandria Uni-
versity, Egypt, according to the protocol conforms to the guidelines of the Na-
tional Institutes of Health (NIH). The animals were housed in cages under
proper environmental conditions. Animals were housed 5 per cage and fed a
commercial diet. Rats were fed pellets consisting of 30% berseem (Trifolium
alexandrinum) hay, 25% yellow corn, 26.2% wheat bran, 14% soybean meal, 3%
molasses, 1% CaCl,, 0.4% NaCl, a mixture of minerals (dicalcium phosphate,
45.8 mg; magnesium sulfate, 15 mg; manganese sulfate, 6.15 mg; ferric sulfate, 50
mg; potassium iodide, 0.392 mg; copper sulfate, 5 mg; cobalt sulfate, 0.1 mg; and
zinc sulfate, 5 mg/kg pellets) and vitamins (6000 IU of vitamin A, 40 mg of vi-
tamin E, 6 mg of vitamin C, 4 mg of vitamin B2, 3 mg of folic acid, 0.05 mg of
niacin, 900 IU of vitamin D3, 2 mg of vitamin K3, 2 mg of vitamin B1, 2 mg of
vitamin B6, 0.05 mg of biotin, 10 mg of calcium pantothenate/kg of pellets), and
0.1% methionine. The chemical analysis of the pellets showed that they con-
tained 17.5% CP (method 988.05) [16], 14.0% crude fiber (method 989.03) [16],
2.7% crude fat, and 2200 kcal/kg of diet (method 920.39) [16]. Tap water was
provided ad libitum and rats were acclimated for 2 wk at 25°C £ 1°C with a 12-h
dark and light cycle. After two weeks of acclimatization.

The animals were divided into five equal groups 6 animals in each group.
Group 1 was used as a control. Group 2 diabetic rats; group 3, 4 and 5 were
made diabetic and were treated with Hyphaene thebaica, daily at a dose of (0.5 g,
1 g, and 2 g/kg b-wt.) respectively, by intragastric tube. The tasted doses for Hy-
phaene thebaica were given every other day by stomach tube for 6 week by The
rats were observed for signs of toxicity and mortality for the first 4 hr and for 24
hr.

Blood samples were collected in dry test tubes and centrifuged at 860 xg for at
4°C for 20 minutes. The obtained plasma was kept at —80°C for analysis [17].

Plasma samples were analyzed for glucose, total lipids, cholesterol, triglyce-
rides (T'G) and lactate dyhadreygenase Activity (LDH) according to the me-
thods of [18] [19] [20] [21] [22], respectively. High-density lipoprote-
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in-cholesterol (HDL-c) was determined according to the methods of [23] [24].
Low-density lipoprotein-cholesterol (LDL-c) was determined by calculation
(cholesterol-(TG/5+HDL).

The method of [25] was used to assay the activities of ALT and AST, whereas
the ALP activity was determined according to the methods of [26].

Antioxidant Parameters like Catalase (CAT) enzyme and Malondialdehyde
Activity were determined according to the methods of [27] [28].

2.4. Histopathological Assay

Specimens from pancreas were collected from all experimental groups and fixed
in 10% neutral buffer formalin, dehydrated in ethyl alcohol and cleared in xy-
lene. 4 - 5 p thick sections were prepared and stained with haematoxylin and Eo-
sin [29].

2.5. Statistical Analysis

The data were statistically analyzed according to [30]. Statistical significance of
the difference in values of control and treated animals was calculated by F test
with 1% and 5% significance level. Then, the data were statistically tested by us-

ing Duncan’s Multiple Range Test [31].

3. Results and Discussion

3.1. Plasma Glucose

The data in Table 1 showed a significant increase in blood glucose level in di-
abetic rats of group 2 compared to that of normal control rats (group 1). While
administration of doum extract caused significant decreases in blood glucose le-
vels in rats of groups 3, 4 and 5 as compared to the diabetic rats. The increase in
blood glucose may indicate disrupted carbohydrate metabolism due to enhanced
breakdown of liver glycogen, possibly mediated by increase in adrenocortico-
trophic and glucagon hormones and/or reduced insulin activity. These results
are in agreement with those found by [32] who mentioned that giving doum ex-
tract orally led to significant decrease in blood glucose.

The data in Table 1 also, show that the levels of Insulin level in rats of groups
4 and 5 treated of doum extract decreased to be near that of the control group.
Therefore, it seems that doum extract has an effective ability to keep the Insulin
hormone at normal levels [11] reported that glucose levels were increased with a
decrease in insulin levels, which was to due to the fact that type 2 diabetes melli-
tus was linked to reduced insulin release or insulin resistance, impaired glucose,
lipid metabolisms, Also as activation of oxidative stress indices.

The hyperglycemia leads to an imbalance in the metabolism of carbohydrates
and to inhibition of glucose utilization in animal body tissues such as muscles
and fatty, etc. [33]. Therefore diabetes causes a significant increase in blood glu-
cose and may thus raised hepatic glycogenolysis and gluconeogenesis as well as it

reduces the transport of glucose from the blood to the tissues of the body.
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Table 1. Effect of doum fruit (Hyphaene thebaica) extract on plasma glucose (mg/100 ml)
and insulin (mIU/L).

Parameters
Group treatment
Glucose Insulin
Normal control 121.50 + 13.54° 0.69 +0.03¢
Diabetic Control 368.00 * 30.51° 1.04 £ 0.14*
Diabetic + doum Extract 0.5 g/kg b-w 217.33 +40.10° 1.03 +0.24*
Diabetic + doum Extract 1 g/kg wt 225.00 + 18.68° 0.93 + 0.05®
Diabetic + doum extract 2 g/kg b-wt 161.33 £ 16.50° 0.77 £ 0.06>

Values are expressed as means + SE. Mean values within a row not sharing a common superscript letters (a,
b) were significantly different, p < 0.05.

The doum extract has an effective role in reducing blood glucose as it plays
the role of insulin when glucose enters the cells and achieving optimal use of

glucose [12].

3.2. Blood Lipid Profile

Effect of doum fruit extract on blood lipid profile is presented in Table 2. The
results indicated that Levels of total lipid, triglyceride, Total cholesterol and LDL
were higher in diabetic rats compared with normal control rats. While treatment
with doum extract significantly (P < 0.05) decreased in the total lipids, triglyce-
ride, total cholesterol and LDL of all treated groups as compared to the diabetic
rats. On the other hand the value of HDL increased in all treated groups as
compared with normal control and diabetic rats. Diabetes causes lipid metabol-
ism due to insulin deficiency in the body resulting in damage to pancreatic cells.
Insulin can activate are act as glucosidase inhibitors, reducing the lipoprotein li-
pase, the enzyme lipoprotein solver. These results are in agreement with other
studies [32] [34].

Also observed that rats treated with doum extract showed a decrease in the
level of fats and triglycerides and an increase in HDL-cholesterol at higher con-
centrations 250 mg/kg body weight, It is known that high levels of blood choles-
terol and LDL are risk factors for cardiovascular disease, while HDL is involved
in reverse cholesterol transport carring, cholesterol and cholesterol esters from
the peripheral tissues and cells to the liver, where cholesterol is metabolized into
bile acids, which reduces tissues cholesterol levels [35]. These results confirmed
that the doum fruit is good source of flavonoids which are considered very im-
portant effective protect against cardiovascular diseases [36] in addition to en-
hancing the metabolic processes of carbohydrates due to their high content of

bioactive compounds, such as polyphenols, flavonoids and carotenoids [37].

3.3. Plasma Liver Enzymes

Data presented in Table 3 showed the effect of the doum fruit (Hyphaene the-
baica) extract on liver enzymes. The highest AIT, AST, ALP and LDH activity
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Table 2. Effect of doum fruit (Hyphaene thebaica) extract on plasma Lipid Profile (mg/100 ml).

Parameters

Group treatment Triglyceride Total Lipids Total LDL HDL
Cholesterol Cholesterol Cholesterol
Normal control 79.67 + 252 467.67 + 49.80° 83.67 + 7.09° 82.97 +7.12° 15.23 + 1.35°
Diabetic Control 139.47 + 6.23° 584.00 + 24.27° 150.53 + 2.41° 129.91 + 3.08* 7.27 £ 0.15¢
Diabetic + doum Extract 0.5g /kg b-w 99.87 +21.92° 347.33 + 72.76" 85.23 +15.11° 80.63 + 19.49° 15.37 +2.27¢
Diabetic + doum Extract 1 g/kg wt 63.07 + 23.66° 257.67 + 64.49° 83.13 + 18.83¢ 94.15 + 17.86" 23.63 + 4.59°
Diabetic + doum extract 2 g/kg b-wt 48.87 + 22.72¢ 223.00 % 110.04° 56.00 + 14.73¢ 76.43 + 19.21° 30.20  3.54°

Values are expressed as means + SE. Mean values within a row not sharing a common superscript letters (a, b) were significantly different, p < 0.05.

Table 3. Effect of doum fruit (Hyphaene thebaica) extract on plasma Liver Enzymes activities (IU/ml).

Group treatment

Normal control

Diabetic Control

Diabetic + doum Extract 0.5 g/kg b-w
Diabetic + doum Extract 1 g/kg wt

Diabetic + doum extract 2 g/kg b-wt

Parameters
ALT AST ALP LDH
46.33 £3.21° 99.00 + 1.00° 192.33 + 45.45° 43.30 + 4.85"
85.33 £3.21* 129.00 + 9.64° 615.00 + 75.00° 59.30 £ 6.11%
83.33 £8.50° 128.67 + 9.50° 391.33 + 38.42° 29.33 £4.47°
77.00 + 4.58° 115.67 + 5.13% 383.67 + 124.46° 29.93 £ 7.03¢
76.00 + 2.00° 112.67 + 31.64° 256.00 + 51.22° 17.60 + 1.54¢

Values are expressed as means + SE. Mean values within a row not sharing a common superscript letters (a, b) were significantly different, p < 0.05.

was found in blood plasma of the diabetic rats group. Treatment with Hyphaene
thebaica extract 1 and 2 g/kg b-wt significantly (P < 0.05) decreased the levels of
ALP and LDH Meanwhile no significant (2> 0.05) difference was found in ALT
and AST among all treated groups as compared to the diabetic rats. These results
are in agreement with those of [38] [32].

The liver is the largest most complex organ in the body and plays major roles
in a wide variety of biochemical functions of the body. Therefore, diseases of the
liver will markedly affect the health [39].

Liver enzymes (ALT, AST and ALP) activities are important vital indicators
for detecting liver toxicity, the increased levels of serum enzyme such as AST
and ALT indicates that necrosis or damage to the liver cells [40].

The previous studies indicated that the doum fruit extract had no any harmful
effect on the liver, but it improves the functions of enzymes (ALT, AST and
ALP) activities. Research has focused on the nutritional value of it as it contains
trace minerals and fatty acids, the most important of which is an essential im-
portant linoleic acid for the body and the doum extract is also rich in antioxi-
dants as well as a large amount of water-soluble phenolic contents, Due to the
high nutritional value, it is therefore used in treating different health problems
and improving liver and kidney functions [15] [35].

LDH is the cytoplasm enzyme and is found in all cells of organs like organs,

including the heart, the liver, the kidneys, the brain, red blood cells and the lung.
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It is used as an indication of inflammation or tissue damage. Also an increase in
the serum causing cardiomyopathy, Studies have indicated that it increases sig-
nificantly in diabetic rats [41] [42] [43].

3.4. Antioxidant Enzymes Activity in Plasma

Data recorded in Table 4 shows results of CAT activity in blood plasma and ef-
fect of the doum fruit extract on CAT activity. The lowest CAT activity was
found in blood plasma of the diabetic group. Treatment with doum fruit extract
led to significantly (P < 0.05) increased CAT activity compared with the diabetic
rats group. While MDA activity groups were significantly (2 < 0.05) decreased in
plasma of rats treatment with doum fruit extract. This was attributed to the rich
amount of flavonoids found in Hyphaene thebaica, which inhibits lipid oxida-
tion by scavenging free radicals or by other mechanisms, such as singlet oxygen
quenching, metal chelation, and lipoxygenase inhibition [15]. As well as the
aqueous extract of Hyphaene thebaica which possesses an antioxidant activity
due to its substantial amount of water-soluble phenolic content. These results
are in agreement with other studies [34] [38].

As well doum contains high levels of phenol and flavonoids that possess anti-
oxidant properties as it is known that phenolic compounds act as antioxidants
due to their ability to give the hydrogen molecule and in addition to molecule
inhibiting lipid oxidation by scavenging radicals, singlet oxygen quenching,

metal chelation, and lipooxygenase inhibition [44].

3.5. Histopathological Results

The histological struture of the control rat pancreas shown that (Figure 1) shows
normal histological structure of the island of langerhans cells, Also, It was found
that lobules are composed largely of grape-like clusters of exocrine cells called
acini, which secrete digestive enzymes embedded within the pancreatic exocrine
tissue are islets of langerhans, the endocrine component of the pancreas.

(Figure 2) It shows that injection of alloxan effect in rats (group 2) caused
shrinkage and vacuolizations of some cells in islets of langerhans of both alpha

Table 4. Effect of doum fruit (Hyphaene thebaica) extract on antioxidant Enzymes activ-
ity in Plasma.

Parameters
Groub treatment Malondialdehyde Catalase
P (umol/ml) (U/ml)

Normal control 14.03 + 0.59b 29.67 £ 2.52a
Diabetic Control 18.23 £ 1.15a 15.53 + 1.24b
Diabetic + doum Extract 0.5 g/kg b-w 11.23 +3.52¢cb 24.03 £ 0.67ab
Diabetic + doum Extract 1 g/kg wt 8.90 + 2.54¢ 30.10 £ 5.31a
Diabetic + doum extract 2 g/kg b-wt 4.70 £ 0.46d 33.80 + 9.46a

Values are expressed as means + SE. Mean values within a row not sharing a common superscript letters (a,
b) were significantly different, p < 0.05.
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Figure 1. Photomicrograph section in pancreas cell of normal rat
(control) showing the normal histological structure langerhans (L)
and acinar cells (*), (H & E stain 400x).

Figure 2. Photomicrograph of pancreas of diabetic (control) rats
(Alloxan-Diabetic) showing shrinkage in islets of Langerhans (L)
and sign of necrotic islet cells (L), (H & E stain 400x).

and beta as well as found necrotic in beta Langerhans This may be due to the fact
that diabetes affects the lipid metabolism due to insulin deficiency in the body,
which leads to necrosis and damage to beta langerhans cells [34].

Treatment of alloxan diabetic rat (group 3) with doum fruit extract (0.5 g/kg
b-w) showed the size of islets of langerhans cells was moderate and slight con-
gestion between acinar cells as observed (Figure 3). However treatment with
doum fruit extract (1 and 2 g/kg b-w) caused marked improvement in the islets
form of Langerhans cells and becoming to normal acinar cells and normal his-
tological structure of pancreatic tissue as shown (Figure 4 and Figure 5). The
hypoglycemic effect on blood glucose level could be through increased serum

insulin levels provided by repair/regeneration of the endocrine pancreas [45].

4. Conclusion

From the present results, it can be concluded that hyphaene thebaica extract
treatments improved blood glucose levels, liver enzyme serum AST, ALT and

ALP) lipid profile (serum triglycerides, total lipids, cholesterol) antioxidant
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Figure 3. Photomicrograph of pancreas of diabetic rats treated with
hyphaene thebaica extract 0.5 g/kg body weight showing moderate
of langerhans (L) and and slight congestion between acinar cells
(*), (H & E stain 400x).

Figure 4. Photomicrograph of pancreas of diabetic rats treated with
hyphaene thebaica extract 1 g/kg b-wt body weight showing rela-
tively normal acinar cells (*), normal islet’s of langerhans (L), (H &
E stain 400 xs).

Figure 5. Photomicrograph of pancreas of diabetic rats treated with
hyphaene thebaica extract 2 g/kg b-wt body weight showing normal

acinar cells (*), and normal islet’s of langerhans (L), (H & E stain
400 xs).
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status which includes catalase and malondialdehyde. This confirms the health
benefits of doum extract which might be due to the presence of flavonoids and

phenolic compound.
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