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Abstract:

The present work was conducted to study the effect of low
caloric and sodium diets by using mackerel fish, Arabic gum and flax
seeds on the nutritional values, weights, percent of liver & kidney
weights / body weights%, serum glucose, leptin hormone, lipid fraction,
liver functions and kidney functions, of obese rats. Sixty male albino rats
(Sprague Dawley Strain) were divided into two main groups. The first
main group (6 rats) fed on basal diet containing 14% protein was
considered negative control group. The second main group (54 rats) fed
on high fat diet (HFD) for 6 weeks to induce obesity. Obese rats were
randomly assigned to nine equal groups: The first group fed on HFD as
positive control group, groups (2 and 3) fed on high fat low sodium diet
containing mackerel fish which provided the diets with 14% and 22%
protein, respectively. groups (4 and 5) fed on high fat low sodium diet
containing 5% and 10% arabic gum, respectively. groups (6 and 7) six
rats fed on high fat low sodium diet containing 5% and 10% flaxseeds.
groups (8 and 9) fed on high fat low sodium diet containing [(mackerel
fish which will be provided the diet with 14% protein + 5% Arabic gum
+ 5% flaxseeds) and (mackerel fish which provid the diet with 22%
protein + 10% Arabic gum + 10% flaxseeds)], respectively. Treating
obese rats with high protein diet from mackerel fish, Arabic gum,
flaxseeds and their combination improved the mean value of feed intake
and "decrease body weight gain % and the percent of liver and kidney
weights / body weights%", as compared to the obese group (control
positive group). All lipid fractions (cholesterol, triglycerides, LDL-c and
VLDL-c), kidney functions (uric acid, urea nitrogen and creatinine) and
liver enzymes (aspartate amino transferase AST, alanine amino
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transferase ALT and alkaline phosphatase ALP), glucose and leptin
hormone decreased significantly p<0.05 in all tested groups, while HDL-
c increased, as compared to the positive control group. High levels and
low levels from themixture of tested materials recorded the best effects
on serum parameters, comparing with other treated groups.

Key words:mackerel fish, flaxseeds, gum Arabic, high fat diet, rats, lipid
profile, kidney functions, liver enzymes, glucose, leptin hormone and
weight loss.

Introduction:

In recent decades, obesity has become a prominent health
problem in many countries (Cali and Caprio, 2008), because it is
considered to be a risk factor associated with the genesis or development
of various diseases, including cardiovascular disease, type 2 diabetes
mellitus and metabolic syndrome, which resulting in an increasing
morbidity and mortality (Brown et al., 2009). Recent reports have
proposed mechanisms to reduce obesity, including decreased
energy/food intake and increased energy expenditure, decreased
lipogenesis, and increased lipolysis and fat oxidation (Wang and Jones,
2004). Obesity is characterized by the accumulation of adipose tissue,
which expands due to an increase in adipocyte size and number
(Furuyashiki et al., 2004).

Skov et al., (1999) found that obese subjects randomized to a
high-protein intake (25% of energy) lost significantly more weight (8.8
vs 5.1 kg) after 6 mo compared with those on a low protein diet (12% of
energy). On the other hand, (Wolfe and Piche 1999) reported that,one
weight-loss and weight maintenance studies also showed that replacing
some carbohydrate with protein improves the fasting lipid profile.

In young, overweight men, the inclusion of either lean or fatty
fish, or fish oil as part of an energy-restricted diet resulted in ~1 kg more
weight loss after 4 weeks, than did a similar diet without seafood. The
addition of seafood to a nutritionally balanced energy-restricted diet may
boost weight loss (Thorsdottir et al., 2007). A daily fish meal into a
weight-loss regimen was more effective than either measure alone at
improving glucose-insulin metabolism and dyslipidemia. Cardiovascular
risk is likely to be substantially reduced in over weight hypertensive
patients with a weight-loss program incorporating fish meals rich in n-3
fatty acids (Trevor et al., 1999).

Several epidemiological studies suggest that a high intake of
dietary fiber, including gum arabic "GA", is associated with beneficial
effects on fat metabolism (Ali et al., 2009). Dietary fiber promotes
satiation and satiety, alter glycaemic index, affects gastric emptying, gut
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hormone secretion and thus helps to manage weight (Chandalia et al.,
2000).

Recently, extracted flaxseed fiber added to bread was found to
lower cholesterol in diabetics (Thakur et al., 2009). Flaxseeds contain
~30% dietary fibers of which one third are water-soluble (Naran et al.,
2008). Water extractable neutral monosaccharides from flaxseed were a
mixture of polymers: arabinoxylans and various amount of galactose.
Also, flaxseeds contain some pectins. Flaxseed fibers form highly
viscous solutions upon hydration, which is similar to those observed for
other gumsWarrand et al., (2005)°.

Therefore, the present work was conducted to study the effect of
low caloric and sodium diets in the presence of mackerel fish, Arabic
gum and flaxseeds on weight loss of obese rats.

Materials And Methods:

Materials:

- Casein, all vitamins, minerals, cellulose, L -cystine and choline
chloride were obtained from EI-Gomhoriya Company, Cairo, Egypt.

- Hydrogenated oils, corn oil, starch, sucrose, mackerel fish, Arabic
gum and flaxseeds were obtained from local market, Cairo, Egypt.

- Normal male albino rats (60) of spragueDawley Strain obtained from
the Laboratory Animal Colony, Ministry of Health and Population,
Helwan, Cairo, Egypt.

- Kits: Kits used to determine serum cholesterol, triglycerides, HDL-c,
glucose, AST, ALT, ALP, uric acid, urea nitrogen, creatinine and leptin
were obtained from Gama trade Company, Cairo, Egypt.

Methods:

Preparation of mackerel fish: Raw mackerel fish was firstly
eviscerated to separate the head, fins, tail, viscera and backbone, and
then the body cavity of fish waswashed with tap water to remove any
traces of blood.

Cooking of mackerel fish: Mackerel was roasted in electrical
oven at 260°C for 20 — 30 minutes. Then, mackerel fish minced by
passing through a home meat chopper , mixed well, and then the
mackerel fish was dried in oven at 50°C and ground.

Moisture, ash, total protein, crude fat were determined in
flaxseeds and mackerel fish according to A.O.A.C.( 1990), while
carbohydrates were calculated by difference.

Biological Investigation:

Male albino rats Sprague Dawley strain (60 rats) weighing (150
+ 10 g) were housed in well aerated cages under hygienic condition and
fed on basal diet for one week for adaptation, according to Reeves et
al .,( 1993). After adaptation period, the rats were divided into two main
groups as follows :
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The first main group (6 rats) fed on basal diet containing 14%
protein (as a control negative group). The second main group (54 rat)
was fed 6 week on high fat diet HFD containing (hydrogenated oils
19%, corn oil 1%to provide essential fatty acids, sucrose 10%, casein
20%, cellulose 5%, vitamin mixture 1%, salt mixture 3.5%, choline
chloride 0.25% and the remainder is corn starch) to induce obesity in
rats (Min et al., 2004). After these periods, the mean value of body
weight % was estimated in the two main groups (control —ve group fed
on basal diet containing 14% protein and obese main group), also blood
samples were collected from all rats to estimate the levels of cholesterol
and triglycerides (healthy rats had 75.00 £ 5.051 mg/dl cholesterol and
38.125 + 4.870 mg/dl triglycerides), while the second main group
recorded (160.566 + 6.678 mg/dl cholesterol and 75.00 + 5.800 mg/dl
triglycerides), then the rats in the second main group were divided into
nine groups (n = 6 each) according to the following scheme:

Group 1: six rats fed on high fat and normal protein diet (20%
fat and 14% protein) as a positive control. Groups 2 and 3: Fed on high
fat low sodium diet* containing mackerel fish which provided the diet
with 14% and 22% protein, respectively. groups 4 and 5: fed on high
fat low sodium diet* containing 5% and 10% Arabic gum, respectively.
groups 6 and 7: Fed on high fat low sodium diet* containing 5% and
10% flaxseeds, respectively. groups 8 and 9: Fed on high fat low
sodium diet* containing (mackerel fish which provided the diet with
14% protein + 5% Arabic gum + 5% flaxseeds) and (mackerel fish
which provided the diet with 22% protein + 10% Arabic gum + 10%
flaxseeds), respectively.

During the experimental period (4 weeks), the diets consumed
and body weights were recorded twice weekly. At the end of the
experiment, the animals were fasted overnight, then the rats were
anaesthetized and sacrificed, and blood samples were collected from the
aorta. The blood samples were centrifuged and the serum was separated
to estimate some biochemical parameters, i.e. serum cholesterol
according to (Allain et al., 1974), triglycerides (Fossati and Principe
(1982), high density lipoprotein HDL-c (Burstein, 1970), low density
lipoprotein LDL-c and VLDL-c calculated according to (Friedwald et
al., 1972), glucose (Trinder 1959), uric acid (Fossati et al., 1980), urea
nitrogen (Patton & Crouch, 1977) and creatinine (Bohmer, 1971),
aspartate amine transaminase (AST) and alanine amine transaminase
(ALT) (Henry, 1974), ALP (Belfield and Goldberg (1971) and leptin
hormoneaccording toGuillaume and Bjorntorp (1996).Liver and
kidney of all groups was separated from each rat and weighted to
calculate organs to body weight %.
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Results of biological evaluation of each group were statistically
analyzed (mean + standard deviation and one way ANOVA test) using
SAS package and compared with each other using the suitable test (least
significant differences at P< 0.05) (Steel and Torri, 1980).

Results And Discussion:

Chemical Composition of Flaxseeds and Mackerel Fish (g/100g)
Results of major chemical composition of flaxseeds and roasted

mackerel fish presented in table (1).

Table (1): Chemical Composition of Flaxseeds and Mackerel Fish

(9/100g)

Nutrient Proximate Flaxseeds Mackerel Fish
(Roasted)

Water 7.17 7.00

Protein 19.29 63.23

Total lipid (fat) 42.16 25.80

Carbohydrate, by difference 28.88

Fiber, total dietary 26.3

Ash 2.500 3.97

The tabulated results represent the chemical composition of
flaxseeds and roasted mackerel fish,including water, total carbohydrate,
protein, fat, ash and crude fiber (on dry weight basis).Flaxseeds
characterized with high amounts of total lipid, total carbohydrate
including fiber. Meanwhile roasted mackerel fish characterized with
high amounts of protein and total fat. The lowest amounts of nutrients in
flaxseeds and roasted mackerel fish recorded for the water and ash.
Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flaxseeds on Feed Intake and Body Weight Gain%
of Obese Rats.

The effect of low caloric and sodium diets by using mackerel
fish, Arabic gum and flax seeds on feed intake and body weight gain%
of obese rats presented in Table (2). The mean value of feed intake
(g/day/rat) in the positive control group (obese group) fed on high fat
diet decreased than that of the healthy rats fed on basal diet (control —ve
group) (16.00g vs. 17.500q), respectively. Feeding obese group on high
fat low sodium diet containing 14% and 22% protein from mackerel fish
increased the mean value of feed intake, than that of the positive control
group. On the other hand the mean value of feed intake increased in
obese group treated with 22% protein from mackerel fish, than that of
the group which treated with 14% from the same type of fish.

Treating obese groups with the two levels of Arabic gum (5%
and 10%) decreased the mean value of feed intake(FlI), than that of the
positive control group, on the other hand the mean value of feed intake
decreased gradually with increasing the level of Arabic gum. Feeding
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obese rats on high fat, low sodium diet containing 5% and 10 flaxseeds
increased the mean value of feed intake than that of the positive control
group. The mean value of feed intake of the group which fed on high fat,
low sodium diet containing 10% flaxseed showed increased level, than
that of the group fed on the same diet containing 5% flaxseed. The
mean value of feed intake of the obese groups which treated with high
fat, low sodium diet containing the mixture of (14% protein from fish,
5% Arabic gum and 5% flaxseed) and (22% protein from fish, 10%
Arabic gum and 10% flaxseed) increased, than that of the positive
control group.

The mean value of BWG% increased significantly p<0.05, in the
obese group (control +ve), as compared to healthy group (control —ve).
All treated groups showed significant decrease in BWG% p<0.05, as
compared to the positive control group. The highest decrease in BWG%
recorded for the group which treated with the high levels of all tested
materials, followed by the low levels and the group which treated with
10% Arabic gum. The data presented in the same table revealed that,
body weight gain % of the groups which treated with the (high and low
levels) of all tested materials and the group treated with 10% Arabic
gum decreased significantly p<0.05, as compared to the negative control
group.

In this respect, Wickelgren (1998) defined the obesity, as an
increase in mass of adipose tissue, confers a higher risk for metabolic
diseases such as non-insulin-dependent diabetes, cardiovascular disease,
and stroke and an increased incidence of morbidity. On the other hand,
dietary fibers may also play a role in body weight regulation, through
both hunger suppression and diminished nutrient absorption (Henness
and Perry, 2006). Flaxseeds contain ~30% dietary fibers of which one
third are water-soluble and belonging to a group of heterogeneoues
polysaccharides (Naran et al., 2008). They can affect multiple aspects
of the gastrointestinal function such as gastric emptying rate and nutrient
absorption rate in the small intestine (Lairon et al., 2007).

Babiker et al., (2012)( GA) ingestion causes sianificant
reduction in BMI and body fat percentage amona healthy adult females.
This effect could be exploited in the treatment of obesity.Several
epidemioloaical studies suaaest that a hiah intake of dietary fiber,
includina GA., is associated with beneficial effects on fat metabolism
(Slavin, 2003 and Ali et al., 2009). Dietary fiber promotes satiation and
satietv, alter alvcaemic index, affects aastric emptvina, aut hormone
secretion and thus helps to manage weight (Chandalia et al., 2000).

Mori et al., (1999) reported that, incorporating a daily fish meal
into a weight-loss regimen was more effective than either measure alone
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at improving glucose-insulin  metabolism and  dyslipidemia.
Cardiovascular risk is likely to be substantially reduced in overweight
hypertensive patients with a weiaht-loss proaram incorporatina fish
meals rich in n-3 fatty acids. Thorsdottir et al., (2007) reported that, in
young, overweight men, the inclusion of either lean or fatty fish, or fish
oil as part of an energy-restricted diet resulted in ~1 kg more weight loss
after 4 weeks, than did a similar diet without seafood or supplement of
marine origin. The addition of seafood to a nutritionally balanced
energy-restricted diet may boost weight loss.

Table (2): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flaxseeds on Feed Intake and Body
Weight Gain% of Obese Rats

Parameters| Feed Initial | Final |BWG%
intake | weight | weight
Groups (g/day/rat)| (g) (9)

Control (-ve) 17.500 159.00°] 184.33° [ 15.9301
' +6.00 | £5.131 | +1.334
Control (+ve) 16.00 220.00 | 292.67% | 33.0312
' +4.214|+11.239 | +0.989
High fat Mackerel fish PW with 14% o, 221.00%| 273.67° | 23.832°
diet protein. ' +10.532| + 11.846 | + 2.607
containingMackerel fish PW with 22% 220.002(265.33 P420.604 P ¢
protein. 1900 1, 11490 +5.686 | 2113
5% Arabic gum 15.343 225.672] 270.67™ | 19.940°
' +7.506| +5.859 | +1.069
10% Arabic gum 14.00 224.67%]255.33°7[ 13.646°
' +4511| +6.110 | +1.128
5% flaxseeds 17.00 226.00%] 270.67™ [ 19.765°¢
' +4.00 | £7.505 | +1.264
10% flaxseeds 18.234 222.33%(259.33"7] 16.641°
' +6.507 | +10.066 | + 1.676
Low levels from tested a d e
materials(14%protein+5%Arabic | 17.232 32212508 357123?7 1+2i33§4

gum+5%flaxseeds) - - e
High  levels  from  tested a e f
materials(229protein+10%Arabic| 17500 |57 cur | 2o on | 1072

gum+10%flaxseeds) - - -

- Values are expressed as mean £ SD. - Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with have
similar or partially are not significant. - PW: Provided with.
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Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on Organs Weight/Body Weight% of
Obese Rats.

Liver and kidney weights / body weights % of obese rats
increased significantly p<0.05, as compared to the negative control
groups. Liver and kidney weights / body weights % of all treated groups
decreased significantly, except group of rats which treated with mackerel
fish which provided the diet with 14% protein, as compared to the
positive control group.

The high levels of mackerel fish, Arabic gum and flaxseeds are
more effect in reducing (liver and kidney weights / body weight %), as
compared to the low levels from these materials. Treating obese rats with
the high levels from the mixture of (mackerel fish, Arabic gum and
flaxseeds) recorded the best results in decreasing liver and kidney
weights/body weight %.

In this respect, Schumann et al., (2003) showed that the long-term
use of 100/kg dietary ground flaxseed in laying hen diets reduced liver
fat content and liver weight. The addition of the fatty liver supplement in
the flaxseed diets also lowered liver malondialdhyde (MDA) content in
hens.

Table (3): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on Organs Weight/Body
Weight% of Obese Rats

Parameters | QOrgans Weight/Body Weight%
Groups Liver Kidney
Control (-ve) 2.52°£0.116 | 0.59'+0.039
Control (+ve) 3.52%+ 0.090 0.84°%+ 0.044
High fat | Mackerel fish PW with 14% protein. | 3.40°+0.100 | 0.80%"+0.021
diet Mackerel fish PW with 22% protein. | 3.09°°+ 0.095 | 0.69 “*+ 0.020
containing | 5% Arabic gum 3.23°+0.015 [ 0.74°"+0.048
10% Arabic gum 2.83°+0.110 | 0.70°°°+0.010
5% flaxseeds 3.16°°+0.081 | 0.76™+0.047
10% flaxseeds 3.00°+0.103 | 0.68“°+0.030
Low levels from tested
materials(14%protein+5%Arabic 3.14°+0.039 | 0.68%°+0.030
gum+5%flaxseeds)
High levels from tested
materials(22%protein+10%Arabic 2.64°+0.097 | 0.65°"+0.026
gum-+10%flaxseeds)

- Values are expressed as mean + SD.

- Significant at p<0.05 using one way ANOVA test.

- Values which have different letters in each column differ significantly, while those with letters

similar or partially are not significant.
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Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on Lipid Profile of Obese Rats:

The effect of low caloric and sodium diets by using mackerel
fish, Arabic gum and flax seeds on serum cholesterol, triglycerides (Tg),
high density lipoprotein-cholesterol HDL-c, low density lipoprotein-
cholesterol LDL-c and very low density lipoprotein-cholesterol VLDL-c
of obese rats presented in table (4). Feeding rats on high fat diet
increased the mean value of serum (cholesterol, triglycerides, LDL-c and
VLDL-c) while HDL-c decreased, as compared to normal rats fed on
basal diet (control negative group).

Feeding rats on high fat, low sodium diets containing two levels
of (mackerel fish, Arabic gum and flaxseeds) decreased the mean value
of lipid profile, except HDL-c recorded significant increase, as
compared to the positive control group. The high levels of mackerel fish,
Arabic gum and flaxseeds are more effective in decreasing the mean
values of serum (cholesterol, triglycerides, LDL-c and VLDL-c) and
increasing the mean values of HDL-c, as compared to the low levels
from these materials. Treating obese rats with the high levels from the
mixture of (mackerel fish, Arabic gum and flaxseeds) improved lipid
profile, than that of the other treated groups.

Dietary fat is considered to be one of the important
environmental factors contributing to the obesity (Peters, 2003). Fat
content is one of the main factors influencing the energy density of diets
and an increase in energy density was shown to result in excess intake of
calories; passive over consumption in humans in turn promotes the
development of obesity (Westerterp-Plantenga, 2004). Flaxseed or
linseed (Linumusitatissimum L.) classified as a functional food, since
it is a leading source of the dietary fiber and phytochemical including,
flavonoids, lignans, phenolic acids, phytic acid, and tocopherols, and it
is an abundant source of alpha-linolenic acid (Oomah and Mazza, 1998
and Oomah 2001). Flaxseed is also a rich source of lignans, which have
antioxidant activity (Xue et al, 1992) and therefore may also be of
benefit in the prevention of cardiovascular disease (Hertog et al., 1993).
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Table (4): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on Lipid Profile of

Obese Rats.
Parameters| Cholesterol | Tg |HDL-c| LDL-c [VLDL-c
Groups
mg/dl
Control (-ve) 78.218™" | 38.107" [48.218?%] 22.378™ | 7.621"
+3.100 | £2.074 |£2.010| £2.717 |£0.415
Control (+ve) 187.247 % | 93.368% [18.5729/146.001%18.6732
+7.060 | +£2.839 |£0.658|+11.410|+ 0.567
Mackerel fish PW with 14% 161.620°¢ | 76.489° [26.636° 119.5314C 15.369 ¢
protein. . ; ; ;
+7.440 | £3.529 |£2.228 +6.574 +0.705
Mackerel fish PW with 22% 146.010" | 66.672°¢ |30.218¢ 107.]938e 13.333¢
protein. £6.683 | £4.422 |£2.082| , , o, [£0884
n D
PYo Arabic gum 170.832° |79.599°¢|24.123(130.789°| 1> 919
g +7.376 | £3.119 |£1.334| £6.229 +0623
'B[10% Arabic gum 156.465°¢ | 78.036 229 202 ¢ 111.?55“ 15.6C07 P
= . . .
E, +6.360 | £3.294 (£ 2.124 +5.243 |+ 0.658
[<3) [} D
E 5% flaxseeds 168.090"¢ | 81.828° 24.&'?52 127.0172 16.365"
E +7.550 | £2.936 +1605| +7.088 + 0.587
€
Sy10% flaxseeds 152.393°| 71.182%[30.218 ¢ 107738 |14 236
+6.506 | £3.978 |+ 2.032 +4771 +0.795
Low levels  from tested ef d c f d
moterials(4tproteins Soearabic | 19GOLLY! 67,836 |34 547 10249713566
gum+5%flaxseeds) - - - - -
High levels  from tested g e b g e
materials(22%protein+10%Arabic 132%50% i6é372571 319'14112 165351’35 11(.)2??0
gum+10%flaxseeds) - - - e -

-V

alues are expressed as mean + SD.

- Significant at p<0.05 using one way ANOVA test

- Values which have different letters in each column differ significantly, while those with letters
similar or partially are not significant.

Prasad et al., (1998) concluded that the reduction in hyperchol-

- PW: Provided with.

Tg: triglycerides

esterolemic atherosclerosis by flaxseed is due to a decrease in serum
total cholesterol and LDL cholesterol and that the anti-atherogenic
activity of flaxseed is independent of its a-linolenic acid
content. Thakur et al., (2009) reported that, extracted flaxseed fiber
added to bread was found to lower cholesterol in diabetics. Also, Pan et
al., (2009) reported that, flaxseed consumption lower both total and
LDL-cholesterol, whereas flaxseed oil does not, and the role of lignans
is still controversial.Thus, the responsible component for the assumed
cardioprotective effect of flaxseeds may well be the fiber component.
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Dietary fibers includina GA bind bile acids and diminish their
absorption in the terminal ileum. Then in the larae intestine. dearadation
of GA releases the seaquestered bile acids and the acidic pH aenerated
durina the fermentation process renders them insoluble and promotes
their excretion in stool. This reduces their pool in the body and causes
decreased fat diaestion and absorption. Similarly. the hepatic formation
of new bile acids reauires cholesterol. Thus. prolonaed inaestion of Gum
Arabic mav cause weiaht loss and reduction in cholesterol level in
plasma (Moundras et al., 1994).

Zhang et al., (1993) demonstrated that, different fish proteins in
the diet have different effects on cholesterol metabolism. On the other
hand Lowe et al., (1997) stated that, dietary fish oils, which are rich in
omega-3 fatty acids, reduced plasma lipid levels in both normolipidemic
and hyperlipidemic subjects. Connor, (2000) reported that dietary n_3
fatty acids might ameliorate the atherosclerotic process itself, which is
the cause of coronary artery disease. Populations that consume more n_3
fatty acids from fish have a lower incidence of coronary artery disease

Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on serum glucose of Obese Rats.

The effect of low caloric and sodium diets by using mackerel
fish, Arabic gum and flax seeds on serum glucose (mg/dl) of obese rats
presented in table (5). Feeding rats on high fat diet in the positive control
group led significant increase p<0.05 in serum glucose, as compared to
healthy rats fed on basal diet ( 160.122 + 6.094 mg/dl vs. 86.479 +
4.834 mg/dl, respectively). The mean value of serum glucose increased
by about 85.157% in the positive control group, than that of the negative
control group.

All treated groups recorded significant decrease in serum
glucose, as compared to the positive control group. Non-significant
change observed in the mean value of serum glucose between the groups
which treated with low levels from tested materials (mackerel fish,
Arabic gum and flaxseed), the same trend was observed between the
groups which treated with the high levels from these materials.

Results in this table revealed that, feeding obese rats on high fat,
low sodium diet containing (mackerel fish provided with 22% protein,
10% Arabic gum and 10% flaxseed) led to significant decrease p<0.05 in
serum glucose, as compared to other treated groups. This treatment
decreased the mean value of serum glucose by about 30.198%, than that
of the positive control group. This treatment recorded the best results in
serum glucose, followed by the obese group treated with 10% Arabic
gum.
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Table (5): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on serum glucose of
Obese Rats.

Parameter Serum glucose
Groups mg/dl
Control (-ve) 86.479 '+ 4.834
Control (+ve) 160.122 %+ 6.094
Mackerel fish PW with 14% protein. 146.574°+ 4.696
o | Mackerel fish PW with 22% protein. 127.974°% 4.275
£ | 5% Arabic gum 142.574°+ 4.197
‘% | 10% Arabic gum 123.931% 3.761
S [ 5% flaxseeds 144.748"+ 3.895
S | 10% flaxseeds 129.681°% 3.177
= | Low levels from tested
= | materials(14%protein+5%Arabic 130.147 °+ 4.297
= | gum+5%flaxseeds)
2 | High levels from tested
materials(22%protein+10%Arabic 111.767°+ 4.438
gum+10%flaxseeds)

- Values are expressed as mean £ SD. - Significant at p<0.05 using one way ANOVA test.

- Values which have different letters in each column differ significantly, while those with letters
similar or partiallv are not sianificant. - PW: Provided with.

In this respect, Biorntorp, (1991) reported that, the influence of
obesity on tvpe 2 diabetes risk is determined not onlv by the dearee of
obesity but also by where fat accumulates. Increased upper body fat
includina visceral adiposity, as reflected in increased abdominal airth or
waist-to-hip ratio, is associated with the metabolic syndrome, type 2
diabetes, and cardiovascular disease.

Hu et al.,, (2007) cleared that( SDG) is presumed to act as
precursor to in vivo antioxidant lignans and may contribute to the
prevention and delayed progression of diabetes given that oxidative
stress is secondary to hyperglycemia and hyperinsulinemia and that
depletion of antioxidants is implicated in diabetes. Abuelgassim (2010)
found that serum glucose concentration of diabetic rats treated with
flaxseed extract for 2, 3 and 4 weeks was significantly decreased. Study
showed that( FS)extract has a hypoglycaemic effect against alloxan
diabetic rats. Hano et al., (2013) proposed that the first evidences for a
mechanism of action involving the inhibition of the pancreatic o-
amylase (EC 3.2.1.1) bv flaxseed — derived lianans.

Nasir et al.. (2010) shown that GA inhibits intestinal alucose
absorption via interaction with membrane abundance of (SGLT1) in
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miceGA sianificantly blunted the increase in bodv weiaht, fasting
plasma glucose and fasting insulin concentrations during high fat diet.

Chiang et al., 1995 & Miura et al.,(1998) reported that fish oil
or dietary fish decreased glucose concentration and improved glucose
tolerance by increasing insulin secretion capacity from pancreatic beta
cells.

Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on Serum leptin of Obese Rats.

Results tabulated in table (6) illustrate the effect of low caloric
and sodium diets by using mackerel fish, Arabic gum and flaxseeds on
serum leptin of obese rats. Feeding rats on high fat diet increased the
mean value of serum leptin, as compared to normal rats fed on basal diet
(control negative group).

Serum leptin decreased gradually with increasing the levels of
mackerel fish, Arabic gum and flaxseeds. The high levels of mackerel
fish, Arabic gum and flaxseeds are more effect in decreasing the mean
values of serum leptin, as compared to the low levels from these
materials. Treating obese rats with the high levels from the mixture of
(mackerel fish, Arabic gum and flaxseeds) improved serum leptin, than
that of the other treated groups.

Table (6): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on serum leptin of
Obese Rats.

Parameter

Groups Leptin(ng/ml)
Control (-ve) 5.766 '+ 0.572
Control (+ve) 22.508 %+ 1.987
o | Mackerel fish PW with 14% protein. 19.485°°+ 2.108
g Mackerel fish PW with 22% protein. 16.130 %+ 0.830
‘s | 5% Arabic gum 20.451°+ 1.973
£ [ 10% Arabic gum 17.976 %+ 0.558
S | 5% flaxseeds 21.156°°+ 1.854
= | 10% flaxseeds 18.457 °+ 0.503
ke Low Ieovels from tested materials(14%protein+5%Arabic 14.950% 1 415
< ggm+5 Oflaxseeds) _ _ _

T High levels from tested materials(22%protein+10%Arabic 11.372°% 1.208

gum+10%flaxseeds)

- Values are expressed as mean £ SD. - Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with letters
similar or partially are not significant. - PW: Provided with.
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In this respect, leptin promotes weiaht loss bv two different
mechanisms. It reduces appetite, and thus food intake, and at the same
time increases enerav expenditure also dietarv fiber was inverselv
associated with leptin level in young Japanese adults (Murakami et al.,
2007 and Kuroda et al., 2010).

Many studies suggested a strong positive correlation
between blood leptin concentration, BMI and intake of dietary fiber
(Ganji et al., 2009).

McCullough et al. (2011) reported that consumption of flaxseed
significantly increased plasma and adipose levels of alpha
linolenicacide(ALA). Leptin protein levels were elevated in animals
taking diet supplemented with 10 % flaxseed.

Prior studies have consistentlv reported hiaher leptin levels in
women than in men (Widiaia et al., 1997), women on the fish diet had
leptin levels less than half those observed in men on a veaetarian diet.
The fish-eatina men and women had leptin levels even lower than the
values observed in persons heterozygous for a frameshift mutation in
the ob gene (Farooai et al., 2001).

Hiaher leptin concentrations have been prospectivelvy implicated
as an independent risk factor for stroke. coronarv arterv disease. and
mvocardial infarction (Soderbera et al.. 1999). Prospective studies have
shown that a diet rich in fish or fish oil is related to a low incidence of
cardiovascular disease (Davialus et al., 1997).The mechanisms of the
protective effect of fish oil on cardiovascular risk have been attributed
mainly to the hiah concentration of n-3 polvunsaturated fatty acids and
their antithrombotic action and modification of immunological processes
(Leaf, 1990).

Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on kidney functions of Obese Rats.

Results in Table (7) illustrate effect of low caloric and sodium
diets by using mackerel fish, Arabic gum and flaxseeds on serum (uric
acid, urea nitrogen and creatinine "mg/dl") of obese rats.

Feeding rats on high fat diet increased the mean value of serum uric
acid, urea nitrogen and creatinine, as compared to normal rats fed on
basal diet (control negative group). Serum uric acid, urea nitrogen and
creatinine decreased gradually with increasing the levels of mackerel
fish, Arabic gum and flaxseeds. The high levels of mackerel fish, Arabic
gum and flaxseeds are of more effect in decreasing the mean values of
serum kidney functions, as compared to the low levels from these
materials.

Treating obese rats group with flaxseeds led to more improvement
in serum uric acid, urea nitrogen and creatinine, as compared to
mackerel fish and Arabic gum groups. Treating obese rats with the high
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levels from the mixture of (mackerel fish, Arabic gum and flaxseeds)
improved serum uric acid, urea nitrogen and creatinine, than that of the
other treated groups.

Table (7): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on kidney functions of
Obese Rats.

Pa Uric acid _Urea Creatinine
Groups nitrogen
mg/dl
Control (-ve) 1.546° 26.824° 0.552"
+0.150 +0.907 +0.039
Control (+ve) 2.755% 66.751° 2.1042
+0.131 +1.982 +0.185
Mackerel fish PW with 14% protein. 2.407° 60.110° 1.802°
+0.071 +2.003 +0.186
Mackerel fish PW with 22% protein. 1.999°¢ 52.846 ¢ 1.496°¢
+0.081 + 1.506 +0.147
o | 5% Arabic gum 2.304° 56.799 ¢ 1.662°°
£ +0.093 +1.727 +0.166
= [710% Arabic gum 1.856¢ 49.641° 1.332°9¢
IS +0.096 +1.243 +0.086
S | 5% flaxseeds 2.114° 52.683¢ 1.492°¢
= +0.076 +2.416 +0.114
= | 10% flaxseeds 1.678° 453747 1.185°7
"%‘» +0.049 + 1.605 +0.044
= | Low levels from tested ¢ e de
T . . . . . .
materials(14%protein+5%Arabic i2 8?210 E;Olz.lslgo 1;64371
gum+5%flaxseeds)
High levels from tested 18499 44310" 1.134°
materials(22%protein+10%Arabic ' X '
qum+10% flaxseeds) +0.116 +1.900 +0.102

- Values are expressed as mean + SD. - Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with letters
similar or partiallv are not sianificant. - PW: Provided with.

Clark et al., (1995) demonstrated that flaxseed consumption
decline sianificantly serum creatinine with 30 and 45 a. the researcher
concluded that, 30 a flaxseed/day was well tolerated and conferred
benefit in terms of renal function as well as inflammatory and
atheroaenic mechanisms important in the pathoaenesis of lupus
nephritis. On the other hand, Oaborn et al., (1999) suaaested that
administration of Han: SPRD-cv rats with 10% flaxseed for eiaht weeks
from weaning had lower serum creatinine (69 vs. 81 mumol/liter, P =
0.02).
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Bliss et al. (1996)investigated that supplementation with gum
Arabic fiber increases fecal nitrogen excretion and lowers serum urea
nitrogen concentration in chronic renal failure patients consuming a low-
protein diet.Nasir et al., (2008)concluded that, treatment with GA
resulted in moderate but significant increases of creatinine clearance and
altered electrolyte excretion, i.e., effects favorable in renal insufficiency.

Gum Arabic (GA [Acacia senegal]) is reputed, in Arabian
medicinal practices, to be useful in treating patients with chronic renal
failure (CRF). GA (6%wl/v and 12%w/v in drinking water for four
consecutive weeks) significantly ameliorated the adverse biochemical
alterations indicative of renal failure, abated the decrease in body weight
and reduced the glomerular, tubular and interstitial lesions induced by
adenine. The mechanism(s) of this nephroprotection is uncertain but may
involve anti-oxidant and/or anti-inflammatory actions (Ali et al., 2010).
Effect of Low Caloric and Sodium Diets by Using Mackerel Fish,
Arabic Gum and Flax Seeds on Liver Enzymes of Obese Rats.

The effect of low caloric and sodium diets by using mackerel
fish, arabic gum and flaxseeds on serum aspartate amino transferase
AST, ALT and alanineamino transferase and alkaline phosphatase ALP
of rats suffering from obesity presented in Table (8).

Feeding rats on high fat diet increased the mean value of serum
AST, ALT and ALP, as compared to normal rats fed on basal diet
(control negative group). Liver enzymes decreased gradually with
increasing the levels of mackerel fish, Arabic gum and flaxseeds. The
high levels of mackerel fish, Arabic gum and flaxseeds are more effect
in decreasing the mean values of serum liver enzymes, as compared to
the low levels from these materials. Treating obese rats with the high
levels from the mixture of (mackerel fish, Arabic gum and flaxseeds)
improved serum liver enzymes, than that of the other treated groups.

In this respect, Hemmings and Song, (2005) mentioned that
flaxseed consumption conferred greeted protection against liver injury in
the male than in the female suggests an involvement of the estrogenic
lignan component of flaxseed. This hepatoprotection is through a flax
lignan-induced increase in reduced glutathione related to a flax effect on
the activity of liver gamma GT in the resting state and the maintenance
of its activity in response to injury. FaseehuddinShakir and
Madhusudhan (2007) reported that, flaxseed chutney supplemented diet
could lower the serum cholesterol and as a potential source of
antioxidants it could exert protection against hepatotoxic damage
induced by carbon tetrachloride (CCly) in rats.

Gamal el-din et al., (2003) reported that Arabic gum
administration dramatically reduced acetaminophen-induced
hepatotoxicity as evidenced by reduced serum alanine amino
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transferase(ALT) and aspartate aminotransferase (AST) activities.
Acetaminophen-induced hepatic lipid peroxidation was reduced
significantly by Arabic gum pretreatment.

Donadi (1991) reported that, Omega-3 polyunsaturated fatty
acids (PUFAs) may limit the production or action of cytokines and
eicosanoids evoked by the initial or by repeated immunologic renal
injury. FEriedman and Moe (2006) reported that omega-3 fatty acids
may have clinical benefits, formal recommendations encouraging
omega-3 supplementation of dialysis patients are premature until long-
term and adverse effects are better defined. Also Liang et al., (2007)
reported that,fish meat protein itself did not indicate superior beneficial
effects in the regression of the renal function in Imai rats as compared
with casein protein.

Regarding the liver enzymes Ashraf and Abd-El Salam (1998)
found that, the levels of AST and ALT significantly increased in diabetic
rats than non-diabetic rats. On the other hand, Yasuda et al., (1997)
indicated that dietary enrichment with Docosahexaenoic acid-rich fish
oil does not enhance the elevation of serum transaminase in carbon
tetrachloride CCl4-induced liver injury in mice.

Table (8): Effect of Low Caloric and Sodium Diets by Using
Mackerel Fish, Arabic Gum and Flax Seeds on liver enzymes of
Obese Rats

Parameters AST | ALT | ALP
Groups U/L
Control (-ve) 64.418 % 4.596 18.781"+ 1.230 | 83.062° 2.226
Control (+ve) 153.675%+6.017 | 81.587°+3.811 |171.581% 8.561
gﬂrgf;ire' fish PW with 14% 159 81654 4,756 | 69.074°%+ 4,805 |150.525%+ 8.184
2 gﬂrgf;?\m fish PW with 22% 128.4389+ 4.764 | 60.541°"+2.384 |131.418% 4.609
= 5% Arabic gum 143.415P+ 4467 | 72.395P+3.814 |153.584°+8.301
£ [10% Arabic gum 132.675°9+5.105 | 63.3849°+3.161 |135.454°+ 5.306
S B% flaxseeds 137.466°°+ 4,838 | 66.039°%+4.190 |146.172°+9.141
= [10% flaxseeds 127.1039°+ 4.444 | 56.887 +3.692 |128.530°+ 4.233
< |Low levels from tested
‘= |materials(14%protein+5%Arabic | 120.865°%+6.110 | 59.326°"+4.066 |130.525 %+ 7.755
-%’ gum+5%flaxseeds).
High levels from tested
materials(22%protein+10%Arabic | 117.969%+3.056 | 49.950% 1.939 |[117.341% 5.653
gum+10%flaxseeds)

- Values are expressed as mean + SD.

- Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with letters similar or
partially are not significant.

- PW: Provided with.

411


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Friedman%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Moe%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liang%20XM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1

Journal of Home Economics, Volume 26, Number (1), 2016

References:

A.O.A.C. (1990). Official Methods of Analysis of Association of Official
Agricultural Chemists, Washington, D.C.

Abuelgassim, O.A. (2010): Effect of flax seeds and date palm leaves
extracts on serum concentrations of glucose and lipids in alloxan
diabetic rats. Pakistan J. of Bio. Sci., 13 (23): 1141-1145.

Ali, B.H.; Al-Salam, S. and Al-Husseni, 1. (2010). Effects of gum arabic
in rats with adenine-induced chronic renal failure. Exp. Biol. Med.
(Maywood) 235(3):373-382.

Ali, B.H.; Ziada, A. and Blunden, G. (2009). Biological effects of gum
arabic: a review of some recent research. Food Chem. Toxicol.,
47(1):1-8.

Allain, C.Z., Poon, L.S. and Chan, C.S (1974). Enzymatic determination
of total serum cholesterol. Clin. Chem., 20: 470-475.

Ashraf, A.A. and Abd-EIl Salam, S.M. (1998). Biological studies on some
legume as hyperglycemic and hypercholesterolemic agents. Fifth
Scientific Conference of Home Economics (1-2 may) Helwan
University.

Babiker, R.; Merghani, T.H.; Elmusharaf, K.; Badi, R.M.; Lang.
F. and Saeed, A.M. (2012). Effects of gum Arabic ingestion on body
mass index and body fat percentage in healthy adult females: Two-
arm randomized, placebo controlled, double-blind trial, Nutr J.; 11:
111.

Belfield, A. and Goldberg, D. M. (1971). Normal ranges and diagnostic
value of serum 5'nucleotidase and alkaline phosphatase activities in
Infancy. Arch. Dis Child. 46:842-846.

Bjorntorp, P.  (1991). Metabolic  implications of body fat
distribution. Diabetes Care ;14:1132-1143

Bliss, D.Z.; Stein, T.P.; Schleifer, C.R.and Settle, R.G. (1996).
Supplementation with G.A. fiber increases fecal nitrogen excretion
and lowers serum urea nitrogen concentration in chronic renal failure
patients consuming a low-protein diet. Am. J. Clin. Nutr., 63: 392—
398.

Bohmer, H.B.U.M. (1971). Micro-determination of creatinine. Clin.Chem.
Acta,32: 81-85.

Brown, W.V.; Fujioka, K.; Wilson, P.W. and Woodworth, K.A. (2009):
Obesity: Why be concerned? Am. J. Med., 122(4 suppl 1): S4-S11.

Burstein, M. (1970). HDL cholesterol determination after separation high
density lipoprotein. Lipid Res., 11:583.

Cali, A.M. and Caprio, S. (2008): Obesity in children and adolescents. J.
Clin. Endocrinol. Meta., 93(11 suppl 1): S31-S36.

Chandalia, M.; Garg, A.; Lutjohann, D.; von Bergmann, K.; Grundy,
S.M. and Brinkley, L.J. (2000). Beneficial effects of high dietary

412


http://www.ncbi.nlm.nih.gov/pubmed/?term=Babiker%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merghani%20TH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elmusharaf%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Badi%20RM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lang%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saeed%20AM%5Bauth%5D
http://adc.bmj.com/search?author1=Alan+Belfield&sortspec=date&submit=Submit
http://adc.bmj.com/search?author1=David+M.+Goldberg&sortspec=date&submit=Submit

Journal of Home Economics, Volume 26, Number (1), 2016

fiber intake in patientswith type 2 diabetes mellitus. N. Engl. J. Med.,
342(19):1392-1398.

Chiang, M.T., Chang, S.M., Liu, H.S. (1995). Plasma lipoprotein and
glucose levels in rats fed a diet high in fish oil. J. of Clin. Nutrition
Society,20(3): 201-214.

Clark, W.F.; Parbtani, A.; Huff, M.W.; Spanner, E.; de Salis, H.; Chin-
Yee, l.; Philbrick, D.J. and Holub, B.J. (1995): Flaxseed: a
potential treatment for lupus nephritis. Kidney Int., 48(2):475-80.

Connor, W.E. (2000). Importance of n.3 fatty acids in health and disease.
Am. J. Clin. Nutr,.71(suppl):171S-5S.

Daviglus, M.L.; Stamler, J. and Orencia, A.J. (1997).Fish consumption
and the 30-year risk of fatal myocardial infarction. N Engl J
Med.,336: 1046-1053.

Donadio, J.V. (1991). Omega-3 polyunsaturated fatty acids: A potential
new treatment of immune renal disease. Mayo. Clin. Proc., 66:1018—
1028.

Farooaqi, 1.S.; Keogh, J.M. and Kamath, S. (2001): Partial leptin
deficiency and human adiposity. Nature.;414: 34-35

FaseehuddinShakir, K.A. and Madhusudhan, B.
(2007):Hypocholesterolemic and hepatoprotective effects of flaxseed
Chutney: Evidence from animal studies. Ind J ClinBiochem., 22 (1)
117-121.

Fossati, P. and Principe, L. (1982). Enzymatic colorimetric method to
determination triglycerides. Clin. Chem., 28: 2077.

Fossati, P.; Prencipe, L. and Berti, G. (1980). Enzymatic colorimetric
method of determination of uric acid in serum. Clin. Chem. 26 (2):
227-273.

Friedewald, W.T.; Levey, R.l. and Fredrickson, D.S. (1972). Estimation
of concentration of low-density lipoprotein separated by three
different methods. Clin. Chem., 18: 499-502.

Friedman, A.andMoe, S. (2006). Review of the effects of omega-3
supplementation in dialysis patients. Clin. J. Am. Soc. Nephrol,.1
(2):182-192.

Furuyashiki, T.; Nagayasu, H.; Aoki, Y.; Bessho, H.; Hashimoto, T.;
Kanazawa, K. and Ashida, H. (2004): Tea catechin suppresses
adipocyte differentiation accompanied by down-regulation of
PPARgamma2 and C/EBPalpha in 3T3-L1 cells. Bio sci. Bio technol.
Bio chem., 68(11): 2353-2359.

Gamal el-din, A.M.; Mostafa, A.M.; Al-Shabanah, O.A.; Al-Bekairi,
A.M. and Nagi, M.N. (2003): Protective effect of arabic gum against
acetaminophen-induced hepatotoxicity in mice. Pharmacol. Res.;
48(6):631-5.

413


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Friedman%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Moe%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Clin%20J%20Am%20Soc%20Nephrol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gamal%20el-din%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mostafa%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Shabanah%20OA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Bekairi%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Bekairi%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nagi%20MN%22%5BAuthor%5D
file:///D:/Downloads/Arabic%20gum/14527829.htm%23%23

Journal of Home Economics, Volume 26, Number (1), 2016

Ganji, V.; Kafai, M.R. and McCarthy, E. (2009): Serum leptin
concentrations are not related to dietary patterns but are related to
sex, age, body mass index, serum triacylglycerol, serum insulin, and
plasma glucose in the US population. NutrMetab (Lond) 6:3.

Guillaume, M. and Bjorntorp, P. (1996): Obesity in Children,
environmental and genetic aspects. Horm. Metab. Res. 28, 573-581.

Hano, C.; Renouard, S.; Molinie, R.; Corbin, C.; Barakzoy, E.;
Doussot, J.; Lamblin, F. and Laine, E. (2013): Flaxseed extract as
well as (+) — secisolariciresinoldiglucoside and its mammalian
derivatives are potent inhibitors of x-amylase activity. Bio organic &
Medicinal Chemistry Letters., 23: 3007-3012.

Hemmings, S.F. and Song, X. (2005): The effects of dietary flaxseed on
the Fischer 344 rat. Ill. Protection against CCI(4)-induced liver
injury.Cell Biochem. Funct., 23(6):389-98.

Henness, S. and Perry, C.M. (2006): Orlistat: A review of its use in the
management of hobesity. Drugs, 66:1625-1656.

Henry, R.J. (1974). Creatinine Measurements with Colorimetric Method.
Clin Chem., principles and technics. 2nd ed., Harper& Row
Publishers, p: 525.

Hertog, M.G.; Feskens, E.J.; Hollman, P.C.; Katan, M.B. and
Kromhout, D. (1993): Dietary antioxidant flavonoids and risk of
coronary heart disease: The Zutphen Elderly Study. Lancet,
342(8878):1007-11.

Hu, C. Yuan, Y.V. and Kitts, D.D. (2007): Antioxidant activities of the
flaxseed lignansecoisolari-ciresionldiglucoside.

Its aglyconesecoisolariciresinol and the mammalian lignansenterodiol
and enterolacton in vitro. Food Chem. Toxicol., 45: 2219-2227.

Kuroda, M.; Ohta, M.; Okufuiji, T.; Takigami, C.; Eaquchi, M.
Hayabuchi, H. and Ikeda, M. (2010). Frequency of soup intake and
amount of dietary fiber intake are inversely associated with plasma
leptin concentrations in Japanese adults. Appetite,54(3):538-543

Lairon, D.; Play, B. and JourdheuilRahmani, D. (2007): Digestible and
indigestible carbohydrates interactions with postprandial lipid
metabolism. J. NutrBiochem., 18: 217-227.

Leaf, A. (1990): Cardiovascular effects of fish oils: Beyond the
platelet. Circulation.; 82: 624-628

Liang, X.M., Otani, H., Zhou, Q., Tone, Y., FEujii, R., Mune, M,
Yukawa, S.andAkizawa, T. (2007). Various dietary protein intakes
and  progression of renal failure in  spontaneously
hypercholesterolemic Imai rats. Nephron. Exp. Nephrol.105(4):e98-
107.

414


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liang%20XM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Otani%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zhou%20Q%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tone%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fujii%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mune%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yukawa%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Akizawa%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Nephron%20Exp%20Nephrol.');

Journal of Home Economics, Volume 26, Number (1), 2016

Lowe, N.J., Borok, M.E., Ashley, J.M.andAlfin, R,B.(1997). Fish oil
consumption reduces hypertriglycerdemia in-patients. Atherosclerosi,
127(4): 177-178.

McCullough, R.S.; Edel, A.L.; Bassett, C.M.C.; LaVallee, R.K.; Dibrov,
E.; Blackwood, D.P.; Ander, B.P. and Pierce, G.N. (2011). The
alpha linolenic acid content of flaxseed is associated with an
induction of adipose leptin expression. Lipids, 46:1043-1052.

Min, L.; Ling, S.; Yin, L.; Stephen, C.W.; Randy, J. S.; David, D. and
Patrick, T. (2004): Obesity induced by a high-fat diet down regulates
apolipoprotein A-IV gene expression in rat hypothalamus. Am. J.
Physiol. EndocrinolMetab., 287: E366-E370.

Miura, T., Ohnish, Y., Takaggi, S., Yamori, N.and Seino, Y. (1998). A
comparative study of high fat diets containing fish oil or lard on
blood glucose in genetically diabetic mice. J. of Nutrition Science and
Vitaminology,43 (2): 225-231.

Mori, T.A.; Bao, D.Q.; Burke, V.; Puddey, I.B.; Watts, G.F. and Beilin,
L.J. (1999).Dietary fish as a major component of a weight-loss diet:
Effect on serum lipids, glucose, and insulin metabolism in overweight
hvpertensive subjects. Am. J. Clin. Nutr.,70:817-25.

Moundras, C.; Behr, S.R.; Demiané, C.; Mazur, A. and Rémésy, C.
(1994). Fermentable polysaccharides that enhance fecal bile acid
excretion lower plasma cholesterol and apolipoprotein E-rich HDL in
rats. J. Nutr.,124:2179-2188.

Murakami, K.; Sasaki, S.; Takahashi, Y.; Uenishi, K.; Yamasaki, M.;
Havabuchi, H.; Goda, T.; Oka, J.; Baba, K.; Ohki, K.; Watanabe,
R. and Sugiyama, Y. (2007). Nutrient and food intake in relation to
serum leptin concentration among young Japanese
women. Nutrition. 23(6):461-468.

Naran, R.; Chen, G.andCarpita, N.C. (2008): Novel rhamnogalacturonan
I and arabinoxylan polysaccharides of flaxseed mucilage. Plant
Physiol,. 148:132-141.

Nasir, O.; Artunc, F. and Wang, K. (2010).Downregulation of mouse
intestinal Na(+)-coupled glucose transporter SGLT1 by Gum Arabic
(Acacia senegal). Cell PhysiolBiochem. 2010;25(2-3):203-210.

Nasir, O.; Artunc, F.; Saeed, A.; Kambal, M.A.; Kalbacher, H.;
Sandulache, D.; Boini, K.M.; Jahovic, N. and Lang, F. (2008):
Effects of gum arabic (Acacia senegal) on water and electrolyte
balance in healthy mice. J. Ren. Nutr. Mar; 18 (2):230-8.

Ogborn, M.R.; Nitschmann, E.; Weiler, H.; Leswick, D. and Bankovic-
Calic, N. (1999): Flaxseed ameliorates interstitial nephritis in rat
polycystic kidney disease. Kidney Int., 55(2):417-23.

Oomah, B.D. (2001): Flaxseed as a functional food source. J. Sci. Food.
Agric.; 81:889-94.

415



Journal of Home Economics, Volume 26, Number (1), 2016

Oomah, B.D. and Mazza, G. (1998): Flaxseed Products for Disease
Prevention in: Functional Foods: Biochemical & Processing Aspects,
edMazza. G. (Technomic Publishing, LanCoster, PA, P. 91-138.

Pan, A.; Yu, D.; mark-Wahnefried, W.; Franco, O.H. and Lin, X
(2009): Meta-analysis of the effects of flaxseed interventions on
blood lipids. Am. J. Clin. Nutr., 90:288-297.

Patton, C.J. and Crouch, S.R. (1977). Enzymatic colorimetric method to
determination urea in serum. Anal. Chem.,49: 464.

Peters, J. C. (2003). Dietary fat and body weight control. Lipids,38:123-
127.

Prasad, K.; Mantha, S.V. Muir, A.D. and Westcott, N.D. (1998):
Reduction of hypercholesterolemic atherosclerosis by CDC-flaxseed
with very low alpha-linolenic acid.Atherosclerosis, 136:367-375.

Reeves, P. G.; Nielsen, F. H. and Fahmy, G. C. (1993). AIN-93 purified
diets for laboratory rodents: Final report of the American Institute of
Nutrition ad Hoc Writing Committee on the reformulation of the
AIN-76A rodent diet. J. Nutr.,123(11):1939-1951.

Schumann, B.E.; Squires, E.J.; Leeson, S. and Hunter, B. (2003): Effect
of hens fed dietary flaxseed with and without a fatty liver suplement
on hepatic, plasma and production characteristics relevant to fatty
liver haemorrhagic syndrome in laying hens. Br Poult Sci., 44(2):234-
44.

Skov, A.R.; Toubro, S.; Ronn, B.; Holm, L. and Astrup, A. (1999).
Randomized trial on protein vs carbohydrate in ad libitum fat reduced
diet for the treatment of obesity. Int. J. Obes. Relat. Metab.
Disord.,23:528 —36.

Slavin, J. (2003). Why whole grains are protective: biological
mechanisms. ProcNutr Soc. ; 62(1):129-134.

Soderbera, S.; Ahren, B. and Stegmayr, B. (1999): Leptin is a risk
marker for first-ever hemorrhagic stroke in a population-based
cohort. Stroke.; 30: 328-337.

Steel, R.G. and Torri, J.H. (1980). Principle and Procedures of Statistical
Biometrical Approach.2™edn. Pbi. Mc Grew Hill Book Company;
New York; U.S.A.

Thakur, G.; Mitra, A.; Pal, K. and Rousseau, D. (2009): Effect of
flaxseed gum on reduction of blood glucose and cholesterol in type 2
diabetic patients. Int J Food Sci Nutr.,60:126-136.

Thorsdottir, I.; Tomasson, H.; Gunnarsdottir, I.; Gisladottir, E.; Kiely,
M.; Parra, M. D.; Bandarra, N. M.; Schaafsma, G. and Martinéz,
J. A. (2007): Randomized trial of weight-loss-diets for young adults
varying in fish and fish oil content. International Journal of
Obesity. 31, 1560-1566.

416



Journal of Home Economics, Volume 26, Number (1), 2016

Trevor, A. M.; Danny, Q. B.; Valerie, B.; lan, B. P.; Gerald, F. W. and
Lawrence, J. B. (1999): Dietary fish as a major component of a
weight-loss diet: Effect on serum lipids, glucose, and insulin
metabolism in overweight hypertensive subjects. Am.J. ClinNutr
70:817-25

Trinder, P. (1959). Determination of blood glucose using 4-
aminophenazone. J. Clin. Path., 22: 246.

Wang, Y.W.and Jones, P.J. (2004): Conjugated linoleic acid and obesity
control: Efficacy and mechanisms. Int. J. Obes. Relat. Metab.
Disord., 28(8): 941-955.

Warrand, J.; Michaud, P.; Picton, L.; Muller, G.; Courtois, B.;
Ralainirina, R. and Courtois, J. (2005): Structural investigations of
the neutral polysaccharide ofLinumusitatissimum L. seeds mucilage.
Int. J. Biol. Macromol. ,35:121-125.

Westerterp-Plantenga, M. S. (2004). Effects of energy density of daily
food intake on long-term energy intake. Physiol. Behav., 81:765-771.

Wickelgren, 1. (1998). Obesity: How big a problem? Science, 280 :1364 —
1367.

Widjaia, A.; Stratton, I.M. and Horn, R. (1997): Plasma leptin, obesity,
and plasma insulin in type 2 diabetic subjects. J. ClinEndocrinol.
Metab.,82: 654-657.

Wolfe, B.M. and Piche, L. (1999). Exchanging dietary protein for
carbohydrate in normolipemic human subjects lowers LDL-C.
Atherosclerosis, 12:71.

Xue, J.Y.; Liu, G.T.; Wei, H.L. and Pan, Y. (1992): Antioxidant activity
of two dibenzocyclooctenelignans on the aged and ischemic brain in
rats. Free Radic. Biol. Med., 12(2):127-35.

Yasuda, S., Watanabe, S., Kobayashi, T.andOkuyama, H. (1997).
Docosahexaenoic acid-rich fish oil does not enhance the elevation of
serum transaminase and liver triacylglycerol induced by carbon
tetrachloride in mice.Lipids, 32 (12):1249-1255.

Zhang, C., Beynen, A. and Xizhong, L. (1993). Influence of dietary fish
proteins on plasma and liver cholesterol concentration in rats. Br. J.
Nutri., 69 (3): 767-777.

417


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yasuda%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Watanabe%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kobayashi%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Okuyama%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1

Journal of Home Economics, Volume 26, Number (1), 2016

feaall § JuSkal) Sl aladinly a 513 gual) g il o) duadiia Cilan o) il
Al Gl ¢ el pald do GUsl gl g g nd)
"o ghe 3 gana |y — daall 26 Jujall de il = bl ik 2
:«_gsfzw.l;\ﬂeﬁ}@w\eﬁ“@#\@gfg)w;L.Aﬁ\z\:«_)xsfa.u.iixﬂe,x;}aémwﬁ
"ol st Arala — I 3ial) Samy)

‘,a):.\\ualuu-d\

alaaiuly e}m}aﬂ} Gl yad) daddie Glia ) ).uL\M):u LA\ M\J.ﬂ\ o4 Caagh
5 Sl 5l 5 ‘ub—\ﬂ‘u»‘@bﬂ‘aﬂ‘)&u\-ﬁ‘ui—u‘@'ﬂ‘@d‘ oo SU el
w&}su}hﬂ\um u.\.uu\u}.a)}h 6)}5}3;.“ su\)ﬂ\uJﬂﬂymhwéﬁ|
&yuA)SJJ\A'h qx—mbﬂ\e&@mm\ uqﬂ\u\}s}\@(‘;ﬁ\w&.)}mﬂ\
o gaaall Oy Oic gana ‘;\ ?G_A.h.uﬂ.l a c(‘;)\.) P\).\MY\) aduqd (e sl
u_\.nm\}u.u}).a%\iécd)mwu\;\xéc@mfu(u\)ﬁT)AAJY\MJ\
o.JASL@_uAu (Jlﬂ 02) LAJJ;:}ML\M "\_xu.u)“ A.Q}A;Al\ (4.\“.“:) A_L:.\La‘&c-}ms
A_x.m.dl u\).sl\ & A u\).\sS\ L,,A W\ g_z\q;Y uA.ﬂ\ LQL“' ;\x_ ‘;‘: c_u\.u\
Lulill) e_:l.chM.// (Mh “\_\LAA) A_uIA_a\ «dm\.m m:}AMS u_mA;_u.u\} Osall L;Lc
Lgﬂ\da)su\dmépd}m )JJ\}AAMUASAJA&J‘&LQG‘JQ&QL@-UMF({JLL”
(M(AJ/; 4;_@./) ‘-!LCJAMJ/ @\}.\S\ L;x: su_uj).a %YY 9 %) ¢ o 2laal) aa
‘A;')QC‘““’%\' 59 ér_d}\me}m}zﬂ\ UA.A]\L;\L c\.\ck;\s:\.@_uda_:
oaddia caall Jle ;:\.Jc. AR P (4.uLuJ/j Ll Cle ganall L;\j_d\ e
(mLJIJmL:J)uL::}AMJ/‘;\}J\Qscu\_&l\)}m%h %0 e (5 sint o 323 sl
AA.\LQJ\ dJ)S\AdM)‘;DLE‘}.\AJe)JQM‘ UAJ}\ L;\.&: c\mé:.\.@_uda_:(u
AuLgﬂ\d.\)SLAdm)}(u\_\SJ}m% 3 (e faa %0 ‘uu}f%\iw;b:d\
lalas ‘_A\}J\és: (UL:SJ}.J.\%\~ }L;\)ccaam%\~ g 3 0T Ay (l3ad)
Jubﬁ\JjAJ c‘;t):d\c.q..aj ‘d;}“\duwumj‘)ﬂ\m%uh;)ﬂquﬂ\u\)ﬂ\
u)}l\ .cdl_\‘)jé\_aj.m]\w\éuasm" M\wd}\_\.\d\ﬁﬁku)mww*k.\h

Tbadl aliall de saadly mJuA MO s Ay sie A€ SN Al o) 50
uhu}).a}_uﬂ\ d}).u..JJS A Gl el cde.u..JjS) adl u}hﬁ‘—’mt"‘; c\_muﬂ_\
Gl uyuﬁ) J;S;HU (AST ALT and ALP) 28U Cle3il 5 (il S
Gua b Agsima B S pa (A B idall Gle genadl IS A Lgine Cuadls
Ay dlad) dblall de el 4jlie ASH Alle iy el Jy il S
B e i) Jmdl s 5,0l LAY Lald e demidialy Ak el Sl giadl
(5 AN 4 il e el
— ol Aglle il sl — oad) gaall — SN sh —( Sle lans sdalidal) cilalSt)
ot —lll e sa — sSelall — Akl cile il JKH Caillag — aall a0 fwj\

D)

418



