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Abstract: The effect of different concentrations (5 and 7%) as powder
of date palm pith on obese rats was evaluated. Twenty four male albino
rats weighting 150 +10 g were used in this study and divided into 4
groups, each group contained 6 rats. Rats were treated by high fat diet
(20% animal fat) to induce obesity. Glucose, serum liver function (GOT
GPT and ALP), lipids profile (TG, TC, LDL-c, HDL-c, VIDL-c, Al) and
kidney function (uric acid, urea and creatinine)and serum protein
fraction were determined. Results showed that the lower ALT, AST and
ALP liver enzyme of treated group recorded for group fed on 7% date
palm pith with significant differences. The lowest cholesterol and
triglycerides, LDL-c and VLDL-c, uric acid, urea and creatinine values
recorded for 7 % date palm pith with significant (p<0.05) differences,
while the highest (HDL-c) levels recorded for group fed on 7% mixture.
As conclusion, obese rats treated with 5and 7 % powder of date palm
had improved lipid profile, liver, kidney functions and glucose level.
Therefore, date palm pith powder could be used in our beverages and
daily level dishes, besides the fact that it has so many other health
benefits.
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Introduction

Obesity is more frequent in populations living in environments
characterized by a long-term energy positive imbalance due to sedentary
lifestyle, low resting metabolic rate, or both. Causes of obesity involve
genes, metabolism, diet, physical activity, and the socio-cultural
environment that characterizes 21% century living style (Marti et al.,
2008). Obesity is the most prevalent health problem. It is also known to
be a risk factor for the development of metabolic disorders such as type
2 diabetes, systemic hypertension, cardiovascular disease, dyslipidemia,
and atherosclerosis. Obesity is a pathological condition in which excess
body fat has accumulated to the extent that it may have an adverse effect
on health, leading to reduced life expectancy and/or increased health
problems (Cheng et al., 2010).

In context study, Hassan and El-Gharib (2015) concluded that
obesity is becoming one of the most prevalent health concerns among all
populations and age groups worldwide, resulting in a significant increase
in mortality and morbidity related to coronary heart diseases, diabetes
type 2, metabolic syndrome, stroke, and cancers. Disappointing results
after cessation the lifestyle modification or pharmacotherapy compelled
the researchers and physicians to rethink to find a new, safe, and striking
therapeutic alternative for this global health concern. Many natural
products act as anti-obesity through various mechanisms to reduce body
weight and its complications. Also, obesity is generally defined as the
abnormal or excessive accumulation of fat in adipose tissue to the extent
that health may be impaired (Aronne and Segal, 2002). Furthermore,
Mohamed et al., (2014) reported that weight management is a life-long
process and permanent weight reduction is difficult to achieve. The
ultimate cause of obesity is an imbalance between calorie intake and
energy expenditure resulting from complex interactions between many
genetic and environmental factors. Obesity is a chronic disease that
affects millions of people worldwide and contributes to
substantial morbidity and mortality. A successful weight control
program must balance calorie intake with energy expenditure. Diet and
exercise have been the mainstays for weight control. Natural products
can play a safe and effective role with obesity specially those containing
fibers, polyphenols, sterols, and alkaloids. In addition, they are a good
supplement for vitamins and minerals.
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Plants used in traditional medicine require detailed investigation
from an ethno-pharmacological approach for the treatment of liver
disorders because hepatic ailments remain a serious health problem
caused by drugs, chemicals and alcohol (Anju et al., 2012). Date palm
tree, Phoenix dactylifera, L., is an important plantation crop for many
countries extending from North Africa to the Middle East including
many states of the Arabian Gulf cooperation countries (Saleh et al.,
2011).

The palmito, known as "heart of palm" or date palm pith, is the
central part or heart of some wild varieties of palm trees, it's one of such
plant grown in many localities in arid and semi-arid regions of the world
(Abohatem et al., 2011). Hearts of palm are relatively rich in protein
(2.81% - 2.27%) in fresh weight) and contain 17 amino acids. All the
essential amino acids present in heart of palm. Hearts of palm are also
excellent source of dietary fiber. They are moderate source of minerals
such as Ca, Fe, K, Na, P, and Zn. However, they are low in fat and
sugars (Soto et al., 2005).

Phytochemicals from fruits have been shown to possess
significant antioxidant capacities that may be associated with lower
incidence and lower mortality rates of degenerative disease in human.
Studies conducted on antioxidant activity and phenolic content of
various fruits of Phoenix dactylifera, L. demonstrated a linear
relationship between antioxidant activity and the total phenolic content
of date fruit extract (Alliath and Abdalla, 2005). Also, Chaira et al.,
(2007) reported that flesh and pit extracts of date palm fruit have free
radical scavenging activities; however, the significant effect after two
weeks of palmito extract on serum total lipid level could be attributed to
the antioxidant potentials of palmito extract. Additionally, Vembu et al.,
(2012) concluded that aqueous extract of Phoenix dactylifera is a
valuable diet against obesity. The anti-hyperlipidimic activity of Phoenix
dactylifera may be due to phytochemical constituents present in it.
Further extensive studies are required for its potential uses as an anti-
hyperlipidimic drug in clinical practice.

Other studies demonstrated that there is a strong hypolipidaemic
impacts of Phoenix dactylifera in rats (Sethupathy et al., (2002).
Regarding the mechanism of action these plant extracts may have caused
decrease in serum cholesterol and triglycerides. Also, Lei et al., (2007),
suggested that date palm pits could be useful for prevention or treatment
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of obesity. The inhibitive capacities of pits from the tested date palm
varieties against lipase activity might perfectly coincident with their total
phenolics compounds. In fact, various natural products containing
polyphenols have been reported to have anti-obesity by inhibiting lipase
activity. Furthermore, McDougall et al., (2009) have established that the
inhibitory lipase activity of date palm pits might be derived from the
phenolic compounds found in some date palm pits such as gallic acid,
catechin, epicatechin, ellagic acid myricetin, quercetin, kaempferol,
resveratrol, and anthocyanin. Therefore, this work was conducted to
study the effect of different concentration (5 and 7%) of date palm pith
as powder on serum biochemical analysis of obese rats.

Material and Methods

Materials:

Date palm pith (Phoenix dactylifera, var., zaghloul) was obtained
from local farm, Shebin EI-Kom City, Menoufia Governorate, Egypt.
Casein, cellulose, choline chloride powder, and DL- methionine powder,
were obtained from Morgan Co. Cairo, Egypt.

The induction of experimental obesity

Obesity was induced in normal healthy male albino rats by
feeding on high fat diet (HFD) 20% animal lipid (sheep tail fat)
supplemented in the basal diet and used as a positive control group.
Experimental animals

A total of 24 adult normal male albino rats Sprague Dawley
strain weighing 150+10 g were obtained from Vaccine and Immunity
Organization, Ministry of Health, Helwan Farm, Cairo, Egypt.

The chemical kits

Chemical Kits used for determination the (TC, TG, HDL-c, ALT,
AST, ALP, urea, uric acid and creatinine) were obtained from Al-
Gomhoria Company for Chemical, Medical and Instruments, Cairo,
Egypt.

Methods
Preparations of date palm pith

To prepare the dried date palm pith, heart of palm “palmito” was
obtained from local farmer. Date palm pith washed thoroughly under
running tap water, dried in shade and then dried in an air oven at 50°C,
and ground to a obtain fine powder using a mill.
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Experimental design

Twenty four adult male white albino rats, Sprague Dawley
Strain, 10 weeks age, weighing (150+£10g) were used in this experiment.
All rats were fed on basal diet (casein diet) prepared according to AIN
(1993) for 7 consecutive days. After this adaptation period, rats were
divided into 4 groups, each group consists of six rats as follows: Group
(): Rats fed on basal diet as negative control. Group (2): Obese rats
induced by high fat diet (20% animal lipid) supplemented in the basal
diet and used as a positive control group. Group (3): A group of obese
rats fed on date palm pith as powder by 5% of the weight of basal diet.
Group (4): A group of inflicted obese rats fed on date palm pith as
powder by 7% of basal diet. During the experimental period, the general
behavior of rats was observed. The experiment period lasted for 28 days.
At the end of the experimental period each rat was slaughtered and blood
samples collected. Blood samples were centrifuged at 4000 rpm for ten
minute to separate blood serum, which was kept in deep freezer till
using.

Blood sampling

After fasting for 12 hours, blood samples in initial times were
obtained from retro orbital vein, then obtained from hepatic portal vein .
Blood samples were collected into a dry clean centrifuge glass tubes ,left
to clot in water bath (37°C) for 30 minutes, then centrifuged for 10
minutes at 4000 rpm to separate the serum, which was carefully
aspirated , transferred into clean cuvette tube and stored frozen in deep
freezer till analysis according to method described by Schermer (1967).
Biochemical analysis
Serum lipids profile:

Serum total cholesterol was determined according to the
colorimetric method described by Thomas (1992). Serum triglyceride
was determined by enzymatic method using kits according to the Young
(1975) and Fossati and Principe (1982). HDL-c was determined
according to the method described by Friedewaid (1972) and Grodon
and Amer (1977). VLDL-c was calculated in mg/dl according to Lee
and Nieman (1996) using the following formula:

VLDL-c (mg/dl) = Triglycerides / 5

LDL-c was calculated in mg/dl according to Lee and Nieman (1996) as
follows:

LDL-c (mg/dl) = Total cholesterol - HDL-c — VLDL-c.
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Atherogenic index Calculated as of = (VLDL-c+ LDL-c) / HDL-c.
This index calculated according to the formula of Kikuchi-Hayakawa
et al., (1998).

Liver functions

Determination of serum alanine amino transferase (ALT),
serum asparatate amino transferase (AST), serum alkaline phosphatase
(ALP) carried out according to the method of Hafkenscheid (1979) ,
Clinica Chimica Acta (1980), and Moss (1982), respectively.
Determination of serum proteins:

Serum protein (STP) was determined according to the method
described by Henry (1964). Serum albumin (SAIlb) was determined
according to the method described by (Doumas et al., 1971). Serum
globulin (SGlob) was determined according to the method of (Chary
and Sharma, 2004) by the following equation:

Serum globulin= Serum total protein (g/dl)-Serum albumin (g/dl).
Kidney functions

Serum urea and serum creatinine were determinated by
enzymatic method according to Henry (1974) and Patton & Crouch
(1977).

Determination of blood glucose

Enzymatic determination of plasma glucose was carried out
colorimetrically according to the method of Tinder (1969).

Statistical analysis:

The data were analyzed using a completely randomized factorial
design SAS, (1988), when a significant main effect was detected, the
means were separated with the Student-Newman-Keuls Test. Different
values for two different treatments at (P<0.05) were considered
significant using Costat Program. Biological results were analyzed by
One Way ANOVA.

Results and Discussion
Effect of different levels of date palm pith on glucose level of obese
rats

Data presented in table (1) show the effect of different levels of
date palm pith powders on glucose level (mg/dl) of obese rats. It could
be noticed that the mean value of glucose level (mg/dl) of control (+)
group was higher than control (-) group, it was 130.00£2.00 and
80.00+2.00 mg/dl, respectively showing a significant differences. All
obese rats fed on various levels of date palm pith powder diets, showed
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significant differences in mean values as compared to control (+) group.
The values were 90.0+2.0 and 85.0+2.00 mg/dl, for G5and G4
respectively. The difference between groups 3 and 4 was significant .
The best glucose level (mg/dl) was recorded for group 3 (obese rats fed
on 5% date palm pith powder) when compared to control (+) group. As
reported by Masmoudi-allouche et al., (2016), they proved that date
seed extracts can inhibit the activity of a-amylase and pancreatic lipase.
Inhibition of the a-amylase enzyme will inhibit digestion of starch, so
that absorption is inhibited. The lipase enzyme has functions to digest fat
so that the fat absorption process will be inhibited. If the absorption
process is inhibited, blood sugar also decreases and diabetes can be
prevented. Also, Abdallaha et al., (2015), reported that dates are a
source of dietary fiber, phenolic compounds, and natural antioxidants.
Phenolic compounds work as an anti-diabetic by fighting the oxidation
of free radicals, repairing pancreatic cells, decreasing lipid peroxidation
in the cell membrane, and inhibiting the a-amylase, pancreatic -
glucosidase, and lipase enzymes. Blood glucose levels also decrease
along with the increasing dose of dates.

Table (1): Effect of different levels of date palm pith on glucose

level of obese rats

Parameter Glucose (mg/dl)
Groups MeanxSD
G1: control (-ve) 80.00°+2.00
G2: control (+ve) 130.00°+2.00

G3:DPPpowder 5% 85.00°+2.00

G4: DPP powder 7% 90.00°+2.00

LSD 3.765

DPP= Date palm pith, Means in the same row with different litters are significantly

different at (p < 0.05).
Effect of different levels of date palm pith on renal function

parameters of obese rats

Data tabulated in table (2) show the effect of different levels of
date palm pith powder on some renal function parameters of obese rats.
It could be noticed that the mean value of uric acid (UA) level (mg/dl)
level of control (+) group was higher than control (- ) group, it was
6.50+0.08 and 4.6+£0.09 mg/dl, respectively showing a significant
differences as compared to of control (+) group. All obese rats fed on
various levels of date palm pith powder diets, showed mostly significant
differences in mean values as compared to control (+) group. The uric
acid values were 5.90+.004 and 5.20+0.03 mg/dl, respectively as
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compared to control (+) group. The values between groups 3 and 4
showed significant differences between them. The best treatment for
uric acid (UA) level (mg/dl) was recorded for group 4 (obese rats fed on
7% date palm pith powder when compared to control (+) group. On the
other hand, it could be noticed that the mean value of urea level (mg/dl)
of control (+) group was higher than control (-) group, being 44.00+2.00
and 27.00+2.00 mg/dl, respectively showing a significant difference as
compared to of control (+) group. All obese rats fed on various levels of
date palm pith powder diets, showed a significant differences in mean
values of urea as compared to control (+) group. The values were
38.0+2.00 and 32.0+1.00 mg/dl, respectively as compared to control (+)
group. The values between groups 3, and 4 showed nonsignificant
differences between them. The best treatment considering urea level
(mg/dl) was recorded for group 4 (obese rats fed on 7% date palm pith
powder) when compared to control (+) group. In case of creatinine level
(CR), it could be noticed that the mean value of creatinine level (mg/dl)
level of control (+) group was higher than control (-) group, it being
1.4+0.10 and 0.6+0.02 mg/dl, respectively showing a significant
differences.

Table (2): Effect of different levels of date palm pith on renal

function parameters of obese rats

Kidney function

Parameters Uric acid Urea Creatinine
(mg/dl) (mg/dl) (mg /dl)
Groups Mean+SD Mean+SD Mean+SD
G1: control (-ve) 4.60°+0.09 27.00°+2.00 0.60°+0.02
G2: control (+ve) 6.50°+0.08 44.00°+2.00 1.40°+0.10
G3:DPPpowder 5% 5.90°+0.04 38.00°+2.00 1.20°+0.04
G4: DPP powder 7% 5.20°+0.03 32.00°+1.00 1.00°40.05
LSD 0.1227 3.394 0.1133
DPP= Date palm pith, Means in the same row with different litters are significantly
different at (p < 0.05).

All obese rats fed on various levels of date palm pith powder diets,
showed significant differences in mean values as compared to control
(+) group. The values for G3&G4 were 1.20£0.04 and 1.00£0.50 mg/dl,
respectively as compared to control (+) group. The values between
groups 3, and 4 showed a significant difference between them. The best
treatment considering creatinine (CR) level (mg/dl) was recorded for
group 4 (obese rats fed on 7% date palm pith powder) when compared to
control (+) group. Finally it could be observed that the higher the level
of date palm pith powder in diets, the more the desirable action on
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biochemical parameters evaluated for obese rats. All treatment groups
revealed improvement of mentioned parameters, provided that the best
group was that of 7% date palm pith powder diet. These results are in
agreement with Abdelaziz et al., (2015), who noticed a similar reduction
in urea concentration from the administration of the extract date palm. It
is noteworthy that an elevated serum glucose concentration may promote
kidney failure as usually noticed in diabetic nephropathy.
Effect of different levels of date palm pith on liver function levels of

obese rats

Data given in table (3) illustrate the effect of different levels of
date palm pith powders on liver enzymes (AST, ALT, AST/ALT and
ALP) (U/L) of obese rats. It could be noticed that the mean value of
AST liver enzyme level (U/L) level of control (+) group was higher than
control (-) group, it was being 93.44+2.00 and 27.0£2.00 UIL,
respectively showing a significant difference. All obese rats fed on
various date palm pith powders diets, showed significant differences in
mean values as compared to control (+) group. The values were 37£2.00
and 32+2.00 U/L, respectively. The values between groups 3 and 4
showed a significant difference . The best treatment AST liver enzyme
level (U/L) was recorded for group 4 (obese rats fed on 7% date palm
pith powders) when compared to control (+) group. It is clear to notice
that the mean value of ALT liver enzyme level (U/L) of control (+)
group was higher than control (-) group, it was 64.0£2.00 and 25.0+2.00
UJ/L, respectively showing a significant differences. All obese rats fed on
various date palm pith powders diets, showed significant differences in
mean values as compared to control (+) group. The values were 33+£2.00
and 29+2.00U/L, respectively. The difference between groups 3 and 4
was significant. The best treatment AST liver enzyme level (U/L) was
recorded for group 4 (obese rats fed on 7% date palm pith powders)
when compared to control (+) group. In case of AST/ALT , it could be
noticed that the mean value of AST/ALT liver enzyme level of control
(+) group was higher than control (-) group, it was 1.46+0.01 and
1.08+0.01 , respectively. All obese rats fed on various date palm pith
powders diets, showed significant difference in mean values as
compared to control (+) group. The values were 1.12+0.01 and
1.10+0.01, for G3&G5 respectively. The differences between groups 3
and 4 were significant. The best treatment for AST/ALT liver enzymes
level was recorded for group 4 (obese rats fed on 7% date palm pith
powders) when compared to control (+) group. It could be noticed that
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the mean value of ALP liver enzyme level (U/L) level of control (+)

group was higher than control (-) group, it was

226.0+3.00 and

194.0+£2.00 U/L, respectively with a significant differences. All obese
rats fed on various date palm pith powders diets, showed significant
differences in mean values as compared to control (+) group. The values
were 192+6.00 and 186+4.00 U/L, respectively. The values between
groups 3 and 8 showed a significant difference between them.

Table (3): Effect of different levels of date palm pith on liver

functions of obese rats

Parameters AST ALT ASTIALT ALP
(U/L) (U/L) Mean+SD (U/L)
Groups Mean+SD Mean+SD - MeanzSD
G1: Control (-ve) 27.00°+2.00 | 25.00°+2.00 1.08°+0.01 | 194.00°+2.00
G2:Control (+ve) 93.44°+2.00 | 64.00°+2.00 1.46°£0.01 | 226.00%3.00
G3:DPPpowder 5% | 37.00°+2.00 | 33.00°+2.00 1.12°+0.01 | 192.00°+2.00
G4: DPP powder 7% | 32.00°+2.00 | 29.00°+2.00 1.10°40.01 | 186.00°4.00
LSD 3.765 3.765 0.0188 5.408
DPP= Date palm pith, Means in the same row with different litters are significantly
different at (p < 0.05).

The best treatment considering ALP liver enzyme level (U/L)
was recorded for group 4 (obese rats fed on 7% date palm pith powders)
when compared to control (+) group. According to Attia et al., (2016), it
was suggested that date fruit extract (DFE) or date pits extract (DPE) can
prevent liver fibrosis by suppressing genotoxicity and nuclear factor-xB
inflammatory pathway and by promoting collagen degradation. Both
DFE and DPE significantly attenuated CCls-induced oxidative damage
as indicated by reducing lipid, protein and DNA oxidation in addition to
increasing the levels of hepatic catalase activity. Both extracts blocked
the accumulation of collagen 1 in the liver and ameliorated the increased
expression of collagen III and a-smooth muscle actin suggesting
suppression of profibrotic response induced by CCl,. Date fruit extract
(DFE) and (date pits extract) DPE also up-regulated the expression of
heme oxygenase-1 and attenuated the nuclear factor-xB activation and
cycloxygenase-2 expression reflecting their anti-inflammatory potential.
Effect of different levels of date palm pith on lipid profile level of

obese rats

Data presented in table (4) show the mean value of lipid profile
(total cholesterol, triglycerides, HDL, LDL, VLDL and Al level (mg/dl)
of obese rats fed on different levels of date palm pith diets. It could be
noticed that the mean value of total cholesterol level (mg/dl) level of
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control (+) group was higher than control (-) group, it was 114.33+1.0
and 110.0+2.0 mg/dl, respectively with a significant difference. All
obese rats fed on various levels of date palm pith diets, showed a
significant differences in mean values as compared to control (+) group.
The values were 98+1.0 and 90£2.0 mg/dl, respectively. The values
between groups 3 and 4 showed a significant difference . The best
treatment considering total cholesterol level (mg/dl) was recorded for
group 4 (obese rats fed on 7% date palm pith) when compared to control
(+) group. In case of triglycerides levels, it is clear to mention that the
mean value of triglycerides level (mg/dl) level of control (+) group was
higher than control (-) group, it was 67.0£1.0 and 48.0+2.0 mg/dl,
respectively with a significant difference. All obese rats fed on various
levels of date palm pith diets, showed significant differences in mean
values as compared to control (+) group. The values were 63£1.0 and
60+2.0 mg/dl, respectively. The values between groups 3 and 4 showed
a significant difference . The best treatment considering triglycerides
level (mg/dl) was recorded for group 4 (obese rats fed on 7% date palm
pith) when compared to control (+) group. On the other hand, the mean
value of HDL-c levels (mg/dl) level of control (-) group was higher than
control (+) group, it was 55.0+£2.0 and 45.0+£1.0 mg/dl, respectively with
a significant difference. All obese rats fed on various levels of date palm
pith diets, showed significant differences in mean values as compared to
control (+) group. The values were 50+2.0 and 48+1.0 mg/dl,
respectively. The values between groups 3 and 4 showed a non-
significant difference between them . The best treatment considering
HDL-c level (mg/dl) was recorded for groups 3and 4 (obese rats fed on
5and 7% date palm pith) when compared to control (+) group. In case of
LDL-c levels, it is clear to mention that the mean value level (mg/dl) of
control (+) group was higher than control (-) group, it was 55.93+0.99
and 45.40+0.40 mg/dl, respectively with a significant difference. All
obese rats fed on various levels of date palm pith diets, showed
significant differences in mean values as compared to control (+) group.
The values were 37.4+£0.40 and 28.00+£0.40 mg/dl, respectively. The
values between groups 3 and 4 showed a significant difference . The best
treatment considering LDL-c level (mg/dl) was recorded for group 4
(obese rats fed on 7% date palm pith) when compared to control (+)

group.
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Table (4): Effect of different levels of date palm pith on total
cholesterol, triglycerides, HDL, LDL, VLDL and
atherogenic index ratio of obese rats

Parameter Total

Group

cholesterol
(mg/dl)

Triglycerides
(mg/dl)

HDL
(mg/dl)

VLDL
(mg/dl)

LDL
(mg/dl)

Al
(Ratio)

Meanz+SD

Mean+SD

Mean+SD

Mean+SD

Mean+SD

Mean+SD

Gl:
Control (-ve)

110.00°+2.00,

48.00°+2.00

55.00%+2.00

9.60°+0.40

45.40°+0.40

0.99°+0.035

G2:

114.33%£1.00

67.00°+1.00

45.00°+1.00

13.4°+0.2

55.93%+0.99

1.54°+0.02

Control (+ve)
G3:
Powder 5%
G4
Powder 7%
LSD

DPP= Date palm pith, Means in the same row with different litters are significantly

different at (p < 0.05).

On the other hand, VLDL-c levels, it is clear to mention that the
mean value of triglycerides level (mg/dl) level of control (+) group was
higher than control (-) group, it was 13.4+£0.20 and 9.6+£0.40 mg/dl,
respectively with a significant difference. All obese rats fed on various
levels of date palm pith diets, showed significant differences in mean
values as compared to control (+) group. The values were 12.6+0.20 and
12.00+0.40 mg/dl, respectively. The values between groups 3 and 4
showed a significant difference. The best treatment considering VLDL-c
level (mg/dl) was recorded for group 4 (obese rats fed on 7% date palm
pith) when compared to control (+) group. It could be noticed that the
mean value of atherogenic index (Al) ratio of control (+) group was
higher than control (-) group, it was 1.54+0.02 and 0.99+0.035 ,
respectively with a significant difference. All obese rats fed on various
levels of date palm pith diets, showed significant differences in mean
values as compared to control (+) group. The values were 1.04+0.02 and
0.8+0.035 , respectively. The values between groups 3 and 4 showed
significant difference between. The best treatment considering
atherogenic index (Al) ratio was recorded for group 4 (obese rats fed on
7% date palm pith) when compared to control (+) group. The results are

98.00°+1.00 | 63.00%+1.00 [48.00°+1.00] 12.6°+0.20 | 37.4°+0.40 | 1.04°+0.02

90.00°+2.00 | 60.00°+2.00 {50.00°+2.00112.00°+0.40128.00°+0.40/0.80°+0.035

2977 2977 2977 0.595 1.087 0.053
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in agreement with that obtained by many authors. Lei et al., (2007),
found that the methanol extract from date palm pits is endowed with the
potent lipase inhibition activity which is comparable to that of orlisat.
This drug is the only pancreatic lipase inhibitor currently approved for a
longterm treatment of obesity. Our results suggest that date palm pits
could be useful for prevention or treatment of obesity. The inhibitive
capacities of pits from the tested date palm varieties against lipase
activity might perfectly coincident with their total phenolics compounds.
In fact, various natural products containing polyphenols have been
reported to have anti-obesity by inhibiting lipase activity. Also,
McDougall et al., (2009) have established that the inhibitory lipase
activity of date palm pits might be derived from the phenolic compounds
found in some date palm pits such as gallic acid, catechin, epicatechin,
ellagic acid myricetin, quercetin, kaempferol, resveratrol, and
anthocyanin.

Effect of different levels of date palm pith on total protein, albumin,
globulin and albumin / globulin ratio of obese rats:

Data tabulated in table (5) showed the mean value of total
protein, albumin, globulin and albumin/globulin ratio (g/dl) of obese rats
fed on different levels of date palm pith powders. It is clear to notice that
the mean value of total protein (TP) level (g/dl) level of control (-) group
was higher than control (+) group, it was 8.20+0.10 and 6.70+0.10 g/dI,
respectively with a significant difference. All obese rats fed on different
levels of date palm pith powders diets, showed significant differences in
mean values as compared to control (+) group. The values were 8.0+0.10
and 8.1£0.05 g/dl, respectively. The difference between groups 3 and 4
was showed non- significant . The best treatment total protein level
(g/dl) was recorded for group 4 (obese rats fed on 7% date palm pith
powders) when compared to control (+) group. It could be noticed that
the mean value of albumin level (g/dl) level of control (-) group was
higher than control (+) group, it was being 5.90+0.06 and 5.10+0.04
g/dl, respectively with a significant difference. All obese rats fed on
different levels of date palm pith powders diets, showed non- significant
differences in mean values as compared to control (+) group. The values
were 5.6+0.01(G4) and 5.4+0.02(G3) g/dl, respectively.
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Table (5): Effect of different levels of date palm pith on total protein
and albumin an globulin and albumin / globulin ratio of

obese rats
arameter To@l | Albumin | Globulin | Albumin /
p(g/dl) (g/dl) (g/dl) globulin ratio
Groups Mean+SD MeantSD | Mean+SD Mean+SD
G1: Control (-ve) 8.20°+0.10 | 5.90°+0.06 | 2.30°+0.05 | 2.57° +0.03
G2:Control (+ve) 6.70°+0.10 | 5.10°+0.04 | 1.60°+0.05 | 3.19°+0.03
G3:DPPpowder 5% 8.00°+0.10 | 5.40°+0.20 | 2.60°+0.05 | 2.08° +0.02
G4: DPP powder 7% 8.10°+0.05 | 5.60°+0.10 | 2.50°+0.05 | 2.24°+0.02
LSD 0.1697 0.2211 0.0941 0.0980
DPP= Date palm pith, Means in the same row with different litters are significantly
different at (p < 0.05).

The differences between groups 3 and 4 was non- significant
.The best treatment in albumin level (g/dl) was recorded for group 5
(obese rats fed on 7% date palm pith powders) when compared to
control (+) group. On the other hand, the mean value of globulin level
(g/dl) of control (-) group was higher than control (+) group; it was
being 2.30£0.05 and 1.60+0.05 g/dl, respectively with a significant
difference. All obese rats fed on different levels of date palm pith
powders diets, showed a significant differences in mean values as
compared to control (+) group. The values were 2.60+0.05 and
2.5020.05 g/dI, respectively. The differences between groups 3 and 4
was non- significant .The best treatment of globulin level (g/dl) was
recorded for group 3(obese rats fed on 5% date palm pith powders) when
compared to control (+) group. In case of albumin/globulin ratio (g/dl), it
is clear to notice that the mean value of albumin level (g/dl) level of
control (+) group was higher than control (-) group, it was 3.19+0.03
and 2.57+0.03 respectively with a significant difference. All obese rats
fed on different levels of date palm pith powders diets, showed a
significant differences in mean values as compared to control (+) group.
The values were 2.24+0.02 and 2.08+0.02 for G3 &G5%, respectively.
The difference between groups 3 and 4 was significant . The best
treatment albumin/globulin ratio level was recorded for group 4 (obese
rats fed on 5% date palm pith powders) when compared to control (+)
group. The results were in agreement with Ibrahim et al., (2014), they
reported that rats fed on date flour in replacing part of wheat flour at
three levels (5, 10 and 15%) at the end of experimental time had
increases of total protein content (g/dl), albumin (g/dl) and globulin
(g/dl) and that increase was significant.

120



Journal of Home Economics, Volume 30, Number (1), 2020

References

Abdallaha, 1.Z.A.; Khattab, H.A.H.; Ragheb, E.M. Yousef, F.M.; and
Alkreathy, H.M. (2015): Date pits lleviate reproductive disorders
in male diabetic rats,” Glob. J. Pharmacol., 9 (2): 208-221.

Abdelaziz, D.H.; Ali, S.A. and Mustafa, M.A. (2015): Phoenix
dactilifera seeds ameliorate early diabetic complications in
streptozotocin induced diabetic rats. Pharm. Biol., 23:1-8.

Abohatem, M.; Zouine, J. and Hadrami, I. (2011): Low concentrations
of BAP and high rate of subcultures improve the establishment and
multiplication of somatic embryos in date palm suspension cultures
by limiting oxidative browning associated with high levels of total
phenols and peroxidase activities. Sci. Horti., 130: 344-348.

AIN (1993): American Institute of Nutrition purified diet for laboratory
rodent, Final Report. J. Nutrition, 123: 1939-1951.

Alliath, A. and Abdalla, A. A. (2005): In vitro evaluation of antioxidant
activity of different extracts of Phoenix dactylifera fruits as
functional foods. Deutsche Lebensmittel Rundschan, 101: 305-308.

Anju, D.; Arun, N. and Sayeed A. (2012): A recent update in research on
the antihepatotoxic potential of medicinal plants. Journal of Chinese
Integrative Medicine, 10 (2): 24-29.

Aronne, L.J. and Segal, K. L. (2002): Adiposity and Fat Distribution
Outcome Measures: Assessment and Clinical Implications.
Obesity research, 10 Suppl. 1(11): 14-21.

Attia, H.; Al-Rasheed, N.; Mohamad, R.; Al-Rasheed, N. and Al-
Amin, M. (2016): The antifibrotic and fibrolytic properties of date
fruit extract via modulation of genotoxicity, tissue-inhibitor of
metalloproteinases and nuclear factor- kappa B pathway in a rat
model of hepatotoxicity. BMC Complement Altern. Med., 16: 414:
1-18.

Chaira, N.; Ferchichi, A.; Mrabet, A. and Sghairoun, M. (2007):
Chemical composition of the flesh and the pit of date palm fruit and
radical scavenging activity of their extracts. Pak. J. Biol. Sci., 10:
2202-2207.

Chary, T.M. and Sharma, H. (2004): Practical Biochemistry for Medical
and Dental Students. Jaypee Brothers Medical Publishers (P) LID,
New Delhi.

Cheng, M. L.; Zhao, S. M.; Li, W. Z.; Zhang, X.; Ge, C. R.; Duan, G.
and Gao, S. Z. (2010): Anti-adipocyte scFv-Fc antibody suppresses
subcutaneous adipose tissue development and affects lipid

121


https://www.researchgate.net/journal/1071-7323_Obesity_research
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Rasheed%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Rasheed%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Amin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Amin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27776513
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5078931/

Journal of Home Economics, Volume 30, Number (1), 2020

metabolism in mini pigs. Applied Biochemistry and Biotechnology,
162: 687-697.

Clinica Chimica Acta (1980): (Chemical kits),105, 147-172.

Doumas, B.T.; Waston, W.R. and Biggs, H.G. (1971): Measurement of
serum albumin with bromocresol green. Clin. Chem. Acta, 31:87.

Fossati, P.and principe,l. (1982):Triglyceride enzymatic colorimetric
method .J.of Clin.Chem.,(28):2077.

Friedwaid, W.T. (1972): Determination of HDL. Clin. Chem., 18: 499.
(Chemical Kits).

Grodon, T. and Amer, M. (1977): Determination of HDL. Clin. Chem.,
18: 707.

Hafkenscheid, J.C. (1979): Determination of GOT. Clin. Chem., 25:155.

Hassan, H. A. and El-Gharib, N. E. (2015): Obesity and clinical riskiness
relationship: Therapeutic management by dietary antioxidant
supplementation-a review. Appl. Biochem. Biotechnol., 175 (8): 1-
19.

Henry, R.J. (1964): Colorimetric Determination of Serum Total Protein.
Hrper and Row publishers, NewYork, P. 181.

Henry, R.J. (1974): Clinical Chemist: Principles and Techniques, 2"
Edition, Hagerstoun (MD), Harcer, ROW, 882.

Ibrahim, F.Y.; Abd El-gawwad, A.l.; Doma, M.B. and Nimr, H.Y.
(2014): Chemical, biological and sensory evaluation of biscuit
enriched with, iraqi dates, sweet lupine and defatted soybean flour.
J. Food and Dairy Sci., Mansoura Univ., 5 (11): 775-794.

Kikuchi-Hayakawa; Onodera, N.; Matsubara, S.; Yasudo, E.; Chonan,
O.; Takahashi, R. and Ishikawa, F. (1998): Effect of soymilk and
bifido-bacterium fermented soymilk on lipid metabolism in aged
ovariectomized rats. Bioscience Biotechnology and Biochemistry,
62(9): 1688-1692.

Lee, R. and Nieman, D. (1996): Nutrition Assessment. 2 Ed., Mosby;,
Missouri, USA.

Lei, F.; Zhang, X.N. and Wang, W. (2007): Evidence of anti-obesity
effects of the pomegranate leaf extract in high-fat diet induced
obese mice. Int. J. Obesity, 6:1023-1029.

Marti, A.; Martinez-Gonza'lez, M.A. Martinez, J.A. (2008): Interaction
between genes and lifestyle factors on obesity. Proc. Nutr. Soc.,
67:1-8.

Masmoudi-allouche, F.; Touati, S.; Mnafgui, K. and Gharsallah, N.
(2016):  Phytochemical profile, antioxidant, antibacterial,

122



Journal of Home Economics, Volume 30, Number (1), 2020

antidiabetic and anti-obesity activities of fruits and pits from date
palm (Phoenix dactylifera, L.) grown in South of Tunisia, J.
Pharmacogn. Phytochem., 5 (3):15-22.

McDougall, G.J.; Kulkarni, N.N. and Stewart, D. (2009): Berry
polyphenols inhibit pancreatic lipase activity in vitro. Food Chem.,
115:193-199.

Mohamed, G. A.; Ibrahim, R.M.; Ehab, S.and Salah El Dine, E.R.
(2014):  Natural anti-obesity agents. Bulletin of Faculty of
Pharmacy, Cairo University, 52: 269-284.

Moss, D.W. (1982): Alkaline phosphatase isoenzymes. Clin. Chem, 28:
2007-2016.

Patton, C.J. and Crouch, S.R. (1977): Enzymatic determination of urea. J.
of Anal. Chem., 49: 464-469.

Saleh, E.A.; Tawfik, M.S. and Abu-Tarboush, H.M. (2011): Phenolic
contents and antioxidant activity of various date palm (Phoenix
dactylifera, L.) fruits from Saudi Arabia. Food and Nutrition
Sciences, 2: 1134-1141.

SAS (1988): SAS Users Guide: Statistics version 5™ Ed. SAS. Institute Inc.,
Cary N.C.

Schermer (1967): The Blood Morphology of Laboratory Animal.
Longmans, Printed in Great Britain, Green and Co. Ltd., pp.350.

Sethupathy, S.; Elanchezhiyan, C.; Vasudevan, K. and Rajagopal, G.
(2002): Antiatherogenic effect of taurine in high fat diet fed rats
Indian J. Exp. Biol., 40: 1169 -1172.

Soto, G.; Luna-Orea, P.; Wagga, M.G.; Smyth, T.J. and Alvarado, A.
(2005): Foliage residue decomposition and nutrient release in peach
palm (Bactris gasipaes Kunth) plantations for heart-of-palm
production in Costa Rica. Agronomy Journal, 97: 1396-1402.

Thomas, L. (1992): Labor and Diagnose, 4 ™ Ed. Marburg: Die
Medizinischi Verlagsgesellschatft.

Tinder, P. (1969): Determination of triglycerides. Ann. Clin.  Biochem.,
6:24 - 27.

Vembu, S.; Sivanasan, D. and Prasanna, G. (2012): Effect of Phoenix
deactylifera on high fat diet induced obesity. J. Chem. Pharm. Res.,
4(1):348-352.

Young, D. (1975): Effects of drugs on clinical laboratory tests. Pestaner, L.
Clin. Chem., 21: 5, 1D- 432D.

123



Journal of Home Economics, Volume 30, Number (1), 2020

Aiadieal) ddandly Llaall o)) 48l A JAGN jlaad dlecd] sllaal) il
oadl) e oy

(b slial) yaaw a2 oLl JalS Baale (Cpiluald) 3 jal) de cia gy
Olasla (luaaa ) aa) ) BalS

e - sSU i A gial Aaala -yl ALaiiY) A AaadaY o gle s Ahaal) 0l

st padlal

A I lea e Gsnmn by a (B (%7 % 5) Adlide & 38 i il i
JS (e sana 4 ) Lpaai i g Al yall 038 & 8 24 aadial g el dliadll o)yl
Ol dglle A o 0l diadly ol il Alal iy ) 8 6 (o s 5iaT A sana
Al il gy sSslall (5 siue (e DS a8 G5y Aedl (e (Sl (R % 20)
Oty DlEiia aall 583 3 seay AN Sl jralally S J 5 e SN 5 SN
& Glaw ALT , ALP, AST, 28U ciley 5Y (aléai) el of gl < jelal o jpull
DS e e i, (g 3 2 e JA Jles 9 7 e i ) Gl de gesa
it J il Il 5 AAESH jaddie g il oSI 5 J g il oS5 33N () saall 5 a2l
% 7 e D38 (A o) il de sana po il Sl el sl aea 5 L) sll 5 laa 4GS
Cilans AN Mo gt S o el cpn (B s5ina (38 2535 e Jdill Jlas (e
desana O 2ay AMAN | JAd Jles 0 % 7 e i A o)l de gana pa
& i) Juadl s Jaaal) Jlea (30 % 7 %5le @ S el Lladd) oyl
Al A Al all il s S (s gia s (S 2SI Cailla 55 aall (983 B ) pea Gauens
Aia il Apa sl 4000l sl ) Gl sl g pdeS Jodill Jlen (3 gmase alaiiial
LAY daall Xl gl e el 1
Al il g caall (5580 5y sea ¢ Aiand] sliadl Ll (JAT jlea Aalidy) cilalsl)

S il

124



