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Abstract

This study was carried out to determine the effect of dried apricot (Prunus
armeniaca L.) dried fig (Ficus carica L.) and dried blueberry (Vaccinium
corymbosum) against oxidative stress in rats. Fifty- four mature male albino rats
weighing 150-160g were divided into two main groups. The first group was the
negative group (control-ve) (9) rats, the second group (45) rats was divided into
five subgroups, the one was positive supgroup (control+ve) given basal diet BD,
the subgroup two fed BD containing (15%) dried apricot, the subgroup three fed
BD containing (15%) dried fig, the subgroup four fed BD containing (15%) dried
blueberry, the subgroup five fed BD mixture of 15% (dried apricot, fig and
blueberry), and all subgroups were given monosodium glutamate (MSG)7% from
(BD) by 4.9 g/ kg body weight for rat daily for a month.

The best result recorded by group fed BD containing (15%) combination dried
fruits apricot, fig and blueberry in daily feed intake, body weight gain, feed
efficiency ratio, and showed improvement in liver enzymes, kidney functions and
MDA compared with a all supgroups.

The histopathology results were agreed with the results of serum parameters.
These results recommend increasing the consumption of dried fruits apricot, fig
and blueberry fruits on reducing the risk of oxidative stress and its damages, and
nutrition education programs are needed to illustrate the importance of it in
reducing the undesirable effect of monosodium glutamate.

Key words:
Monosodium glutamates, Oxidative Stress, dry apricot, dry fig, and dry blueberry
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Introduction:

Monosodium Glutamate (MSG) is one of the food additives most
commonly used in commercial products. Its implementation has risen
over time and is discovered at every market or grocery store in many
distinct ingredients and processed foods.MSG provides a unique aroma
to processed foods known in Japanese as umami.This taste sensation is
also called “savoury” (Xiong et al., 2009 and Mohammad et al.,2020).
MSG is called "China salt" in many nations. It has been correlated with
multiple types of toxicity in addition to its flavor- enhancing impacts.
MSG was associated with obesity, metabolic disorders, Chinese
restaurant syndrome, neurotoxic impacts and reproductive organs
damaging impacts. MSG operates on glutamate receptors and releases
neurotransmitters that play an important role in both ordinary
physiological and pathological procedures. (Abdallah et al., 2014 and
Mohammad et al.,2020)

Glutamate receptors have three metabotropic receptor groups
(mGIuR) and four ionotropic receptor classes (NMDA, AMPA, delta,
and kainite). All these kinds of receptors are present throughout the
central nervous system. In the hypothalamus, hippocampus and
amygdala, they are particularly numerous, where they regulate
autonomous and metabolic operations (Zhu and Gouaux, 2017).
Results from both animal and human studies have shown toxic impacts
on even the smallest dose of MSG. MSG average daily consumption is
estimated at 0.3-1.0 g (Solomon et al., 2015), but the toxic dose of
MSG in rats is 5-8 g/kg body weight, while the lethal dose is 15-18
g/kg body weight according to (Walker & Lupien, 2000). That neonatal
MSG consumption later lays a precedent for obesity growth. Due to
MSG consumption, insulin resistance and decreased glucose tolerance
in rodents raise concerns about the growth of obesity in humans
consuming MSG. The same research found that MSG consumption
creates a disruptive energy equilibrium by enhancing the palatability of
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food and disturbing the leptin-mediated hypothalamus signaling
cascade, which could lead to obesity. (He et al., 2011 and Araujo et al.,
2017). MSG has been shown to trigger micro-RNA (mRNA)
expression of interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-
a), resistin, and leptin in visceral adipose tissue in a study of the
inflammatory profile of MSG induced obesity. This, in turn results in
enhanced insulin, resistin and leptin levels in circulation and eventually
an impaired glucose tolerance (Roman et al., 2021).

MSG induces a significant reduction in liver transaminases showing
hepatic harm. This harm was probably the consequence of long-lasting
inflammation connected with non-alcoholic steatohepatitis. It has been
reported that MSG has no effect on hunger. However, two hours after
ingestion, there are reports of gastric distention triggered by MSG.
Changes have also been observed in significant parameters, especially
amino acid concentrations. In pig blood samples after MSG
consumption, leucine, isoleucine, valine, lysine, cysteine, alanine,
tyrosine, and tryptophan were considerably greater than checks. After
consumption of food supplemented with MSG, no changes in
postprandial glucose and insulin concentrations were noted (Kong et
al., 2015 and Geha et al., 2000) A multicenter, double-blind, placebo-
controlled, multi-challenge assessment of reported MSG responses was
performed. They found that in people who think they respond adversely
to MSG, big doses of MSG provided without food could cause more
symptoms than a placebo. Nevertheless, there were no persistent or
severe impacts of MSG ingestion and the re-testing answers were not
compatible. Despite these reports and results, there has been
controversy over the impact of MSG on human health (Geha et al.,
2000.

The word phytochemical is used to refer to naturally occurring
chemical compounds in crops (phyto means plant in Greek), chemicals
that may have biological importance but are not identified as essential
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nutrients. Scientists estimate the potential for illnesses such as cancer,
stroke, or metabolic syndrome to affect as many as 10,000 distinct
phytochemicals. For primary metabolism or growth, plants need amino
acids, sugars, organic acids, etc. Furthermore, all higher plants produce
one or more representatives called secondary metabolites, which are
not essential for the metabolism of a plant. (Wink, 2003).

Apricot (Prunus armeniaca L.) is categorized as a significant
temperate fruit under the Prunus species of the Rosale Rosaceae family,
each and every portion of the fruit is helpful to humanity. The apricot is
grown commercially in various areas of the globe. Around 3931 acres
of apricot orchards are grown in Egypt, producing 15 724 tonnes of
apricot fruits. The pit accounts for 15-16% of the total fruit (Sarhan,
1970; Hallabo et al., 1975). The core, however, accounts for 31% to
38% of the pit ( Sarhan, 1970, Hallabo et al., 1975 and Filsoof et al.,
1976).

Apricot pits are an apricot processing by-product that remains in
large quantities and contains high oil percentages (50%) (Sarhan,
1970). Apricot has a significant role in the nutrition of humans and can
be used as fresh, dried or processed fruit.

Fig (Ficus carica L.) belongs to the family moraceae. The fig is a
southern Arabia native. In India, its business manufacturing in
Maharashtra and South India is restricted to a few centers. It is grown
commercially in the neighboring fields of Pune and Aurangabad in
Maharashtra (Anonymous, 2012).

Fig is an significant component of the Mediterranean diet, regarded
an one of the healthiest and linked to longevity. (Caliskan and Polat,
2011). Fig, like proanthocyanidins, is an outstanding source of phenolic
compounds. Due to the phenolics they contain, several studies have
been carried out on the health-promoting potential of figs (Slatnar et
al., 2011). Solomon et al. (2006) The greater the polyphenol content in
fig fruit, especially anthocyanins, the greater the antioxidant activity.
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Antioxidants from figs can prevent the oxidation of plasma
lipoproteins (Vinson et al., 2005). Figs are wealthy in minerals and
sugars, mainly fructose and glucose (Vinson, 1999 and Genna et al.,
2008).

Blueberry (Vaccinium corymbosum) involves a cluster of phenolic
acids (e.g., gallic acid, p-hydroxybenzoic acid, chlorogenic, p-
coumaric, caffeic, ferulic and ellagic acids) and flavonoids
(anthocyanins, catechins, epichatechins, quercetins, kaempferols and
myrecetins) (Taruscio et al., 2004 and Devareddy et al., 2020)
Blueberries contain a range of health-friendly nutrients and associated
compounds. They are a very nice source of vitamin C (USDA, 2011).
An important quantity of phylloguinone (vitamin K) is provided by
blueberries (and a few others such as blackberries, grapes and figs)
(Dismore et al., 2003). Blueberries are considered one of the richest
foods containing folic acid Honein et al. (2010). Antioxidants are
compounds that inhibit oxidation to balance the oxidative stress,and
protective from it and improve health in humans (Hatier, and Gould,
2009, Basu et al., 2010).

Therefore, the present study was conducted to study the Potential
protective effects of some dried fruits against oxidative stress induced
by monosodium glutamate (MSG) in rats.

Materials and Methods
Materials:

Dried Apricot, fig fruit and blueberry were obtained from the local
market, Cairo, Egypt.

Albino rats (Sprague- Dawley Strain) weighting (150-160g) were
obtained from the national research center Dokki Giza.

Egypt Casein, vitamins, minerals, cellulose, choline chloride and
Monosodium glutamate were purchased from EI-Gomhorya Company
for trading drugs, chemicals and medical instuments. A monosodium
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glutamate - containing diet was prepared by adding 7% Monosodium
glutamate to the basal diet (BD).

Kits measurement of all parameters for biological experimental
were purchased from Bicon Diagnosemittel GmbH and Co. KG Hecke
8 made in Germany.

Methods:
Chemical composition analysis:

Moisture, total protein, total lipid and fiber were analyzed in dry
fruit according to AOAC (2010).

Determination of total phenolic compounds:

The samples were obtained using the method Garcia-Salas et al.
(2010) outlined and used for spectrophotometric analysis. The total
phenolic content of the extracts was determined by a Folin-Ciocalteu
phenol reagent method (Xu and Chang , 2007) using gallic acid as
standard. The absorbance was measured withUV/vis spectrophotometer
(Varian Cary 50 Scan, Australia) at 760 nm. A blank solution was used
with a combination of 80 percent methanol and reagents. Through the
gallic acid calibration curve, the total phenolic content was expressed
as gallic acid equivalents (ug of GAE/ mg dry matter).

Determination of total flavonoids compounds:

The complete content of flavonoids was determined using the
technique Heimler et al. (2005). About 250 ul of extract or rutin
standard solution or 80% methanol (blank solution) was mixed with
1.25 ml of distilled water and 75 pl of 5% NaNOc solution. The
mixture was vortexed for 15 sec and standed for 6 min at room
temperature. At room temperature, 10% AICI3.6H20 (150 ul) was
added to the mixture and then incubated for 5 min. The absorbance was
immediately evaluated at 510 nm. Total flavonoid content was
conveyed through the rutin calibration curve as rutin equivalents (ug
RE/ mg dry matter).

Biological investigations:
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Fifty four male albino rats were housed in healthy condition (21-
23'C) and fed on basal diet for one week before starting the experiment
for acclimatization , after this, rats were divided into two main groups,
the first group (9 rats) fed on basal diet as a negative control (ve-) and
the other main group (45 rats) classified into 5 subgroups as follow:

Subgroup(1): Positive control group (ve+), 9 rats and fed on basal
diet.

Subgroup(2): 9 rats were fed on deit containing 7% (MSG) and
15% dried apricot.

Subgroup(3): 9 rats were fed on deit containing 7% (MSG) and
15% dried fig.

Subgroup(4): 9 rats were fed on deit containing 7% (MSG) and
15% dried bluberry

Subgroup(b): 9 rats: were fed on deit containing 7% (MSG) and
15% combination dried of apricot, fig and blueberry.

All five subgroups were given monosodium glutamate at a rate of
7% from basal diet by 4.9 g/ kg body weight for rat daily for a month
(30 day), while average feed intake for rat (70g/kg) (Mohamed et al.,
2018).

At the experimental ending (4 weeks), rats were fasted for 12-h then
scarified. According to Drury and Wallington (1980), blood samples
were collected from the portal vein into dry clean centrifuge tubes for
serum separation, blood samples were centrifuged for 10 minutes at
3000 rpm to separate the serum. In 10 percent formalin solution, the
liver of sacrificed rats was held until processed for histopathological
examination.

Estimation of Lipid peroxide (Malondialdehyde): lipid peroxide was
determined according to the method of Draper and Hadley, (1990).
Liver functions:

Glutamic oxalic transaminase (GOT), Glutamic pyruvic

transaminase (GPT) and alkaline phosphatase (ALP) were determined
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according to the methods described by Kachmar and Moss,
(1976),Varley et al., (1980) and Bergmeyer and Harder (1986)
respectively.
Kidney functions

Urea, creatinine and uric acid were determined according to the
methods of Patton and Crouch (1977), Henry (1974), and Schultz,
(1984) respectively.

Histopathological Examination:

Scarified rat liver washed in slain solution, dried by filter paper,
weighed and placed 10 percent in formalin solution for
histopathological testing by the technique listed by (Drury and
Wallington, 1980).

Statistical Analysis:

ANOVA evaluated the information acquired in this research. For all
analyzes, the information implies test was implemented when a
substantial difference (pb 0.05) was identified in some variable to
assess the difference between the samples. The findings were evaluated
using the Windows SAS System software (Seleim and Rashwan, 2008).
Results and Discussion
Chemical Composition of dry apricot, fig and dried Blueberry:

The results presented in Table (1) shows that the carbohydrate, fiber
and protein content of dry apricot, fig and blueberry were the highest
were 77.98, 7.60 and 4.41% in dry fig powder, meanwhile, blueberry
were 76.06, 7.33 and 6.70%,and apricot were 41.54, 6.75 and 3.51%
respectively. Whereas, the total lipids and ash content were recorded
2.60, 1.95 and 2.41 in dry apricot, fig and blueberry respectively for
lipid also it were 3.56, 2.46 and 3.00% respectively for ash in dry
apricot, fig and blueberry, respectively.

Blueberry-derived fruit and products have low lipid content. The
value found for fruit in natura (0.73%) was lower than in the USDA
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database (U.S. Department of Agriculture, Agricultural Research
Service, 2013) (2.09%) and shown by Vasco et al. (2009) (5.26%) for
blueberries cultivated in Ecuador. The protein content of the dried
blueberries (4.15%) was comparable to that of the fruit (4.10%) and the
flour (4.25%). The level of protein in the fruit was greater than that
recorded for Andean blueberry (Vasco et al., 2009) it was (3.68%) and
similar to that reported in United States Department of Agriculture
USDA it was (4.31%). The fruit ash values (1.80%) were greater than
those observed in the USDA database it was (1.52%) (USDA, 2013),
but lower than those reported by Vasco et al. (2009).

The results of the chemical properties of fig powder indicated that
the moisture content of fig powder was 10.43 percent. Hence, due to
the less moisture content it is safe for future storage. It was also
discovered that fig powder's protein content was 5.26 percent. It was
discovered that the fig powder ascorbic acid content was 5.12 mg/100
g. The ascorbic acid content of powder decreased compared to that of
fresh fruit owing to ascorbic acid loss during drying owing to nutrient
heat sensitivity, Khapre et al. (2015).

Fig fruit is a mixture of unparalleled natural fiber and minerals like
iron, potassium, calcium and nutrients. The edible fig, recognized since
prehistoric times as a powerhouse of nutrients (Venu et al., 2005).

The resultant in the same table showed that the total phenolic and
flavonoids compounds were the highest in the dry fig powder (10.90
and 4.29%) followed by blueberry was 2.75 and 1.31%, apricot was
(1.98, 2.97 %) respectively.

This fruit, like most berries, apricot and fig are rich in flavonoids,
tannins and phenolic acids. Many studies have shown that apricot,
blueberry and fig have several health benefits connected with the
presence of such bioactive compounds, in particular anthocyanins
(Smith et al., 2000 and Seeram, 2008).
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Blueberry is regarded as a "long-life fruit" because of its elevated
antioxidant capacity against free radicals and reactive species and is
regarded as one of the most important sources of antioxidants in all
vegetables and fruits. (Prior et al., 1998). This activity is probably the
primary mechanism by which its consumption can reduce the danger of
multiple illnesses developing, such as chronic non-communicable
diseases (NCDs) caused by oxidative mechanisms. (Halliwell, 2006).

The figs are an important source of vitamins, amino acids, and
antioxidants (Solomon et al., 2006). Compounds with antioxidant
characteristics such as vitamin C, tocopherols, carotenoids and
phenolics can change carcinogens ' metabolic activation and
detoxification / disposition, influence mechanisms that change tumor
cell growth (Kader, 2001).

Some apricot cultivars have lately been assessed for their
antioxidant profile, indicating their dietary health-promoting impacts
(Leccese et al., 2010). In apricot fruit, antioxidant compounds such as
carotenoids, polyphenols and vitamin C were recorded in elevated
quantities (Drogoudi et al., 2008; Dragovic-Uzelac et al., 2009;
Hegedus et al., 2011; Sochor et al., 2011; Caliskan et al., 2012; Fan et

al., 2018 and Fratianni et al., 2018).
Table (1): Chemical composition of dry fig and dried blueberry (g / 1009)

Fruits nutrients Dried Dry fig Dry blueberry
apricot

Moisture 6.50+0.3 5.60+0.51 4.50+0.54

Protein 3.51+0.2 4.41+0.3 6.70£1.02

Total lipid 2.60+0.4 1.95+0.4 2.41+0.2

Total carbohydrates 41.54+2.3 77.98+3.1 76.06+3.9

Fiber 6.75+1.1 7.60+0.9 7.33+£0.76

Ash 3.56+0.8 2.46+0.4 3.00+0.33

Total phenolic (ug of GAE/mg) | 1.98+0.06 | 10.90+0.89 2.75%0.2

Total flavonoids (ug of RE/ 2.97+0.6 4.29+0.5 1.31+0.04
mg)
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Body weight gain, total feed intake and feed efficiency ratio of rats
The results in Table (2) showed that the control negative group
recorded significant increase in feed intake, body weight gain and feed
efficiency group compared to positive control group 14.01 g, 17.86
g/day /each rat and 0.78, respectively. While rats which were fed
separately 15 % dried fig, blueberry and mixture fig and blueberry
fortified with basal diet showed that significant increasing values
compared to the positive group and the formula of (15% mixture from
dry apricot, Fig and blueberry) give the best result. Dietary guidelines
have recommended increased intakes of fruits and vegetables (Willett
et al., 1995). The rationale for such a weight loss hypothesis with
enhanced fruit consumption is based on three premises: most fruits give
low calories, greater fiber structure and variation of diets high in fruit.
In support of this assumption, (Howarth et al., 2001) Specified that
soluble or insoluble fiber intake rises after meal satiety under set
energy intake and reduces subsequent hunger. Furthermore, high fiber
diets reduce energy intake and body weight, at least for short-term
follow-up, in the prevention of overweight and obesity (Tetens and

Alinia, 2019).
Table (2): Body weight gain , total feed intake and feed efficiency ratio of rats
Body weight Tc_>ta| feed Feed efficiency
Groups S () intake .
(g/day)
Control negative 14.01+3.25*° | 17.86+1.03 0.78+0.02°
Control positive 8.0+1.40° 14.98+1.01° 0.53+0.03°
Apricot 15% 13.33+3.21%° | 16.98+0.97° 0.78+0.07%°
Fig 15% 14.33+0.77° | 16.88+0.87° | 0.84+0.06*°
Blueberry 15% 14.81+2.97° 15.8+1.01° 0.93+0.82%°
5%.apricot5%fig5% | 1o o187t | 18.9141.01° | 0.82+0.92%
blueberry

Each Value represents the mean value £ SD Means in the column with different letters were Significant
differences at p<0.05.
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Effect of some dried fruits on Malondialdehyde (MDA) and liver
enzymes of rats.

Data in Table (3) revealed that the mean value of serum MDA
(mg/dl) of rats fed on different diets. It could be noticed that the mean
value of MDA of the control (+) group was higher than control (-)
group, being (2.3 £ 0.017 & 1.24 + 0.25) nmol/mL respectively, Rats
treated with dried apricot , fig , and blueberry showed lower values in
serum level of AST , ALT and ALP as compared to the positive control
group. The best treatment was recorded by group (5% apricot+ 5% fig
+ 5% blueberry) considering serum MDA. This result in the same line
with Naziroglu,et al, 2004) they found Apricot also contains vitamins
(C , E) and Se (Munzuroglu, et al, 2003) Vitamin E and Se also have
antioxidant properties (Ozturk, et al, 2006). Feeding rats for 5 months
before exposure to CCIl4 with 10% and 20% apricot-containing
improved liver injury caused by CCIl4 and decreased ALT, AST and
MDA. (Feral, et al 2009). (Wang et al., 2009 and Wang et al., 2010)
showed that blueberries have good protective effects against acute
hepatic injury in rats.

Table (3).Effect of some dried fruits on Malondialdehyde (MDA), liver enzymes of rats

Grouns MDA ALP AST ALT
P nmol/mL (UIL) (UIL) (UIL)
Control negative 1.24+0.25%° 86.00+£1.10° | 67.00+11.10° | 41.32+3.43°
Control positive 128.42+0.03
P 2.3+0.017° 195.03+1.50° | 111.32+3.11° X
. 61.44+0.07°
Apricot 15% 1.59+1.21*° | 103.00+£1.14° | 85.67+24.51° A
. 59.46+0.06"
Fig 15% 1.73+0.67*° 97.00+1.13° | 89.61+31.14° "
Blueberry 15% 57.45+0.82"
HEDETTY 270 141+097° | 96.0041.12° | 87.011.31° ;
5% apricot,5% 49.47+0.92%
e i 1.32¢077° | 92.00£0.11° | 81.71451.10° §
fig,5% blueberry

Each Value represents the mean value + SD Means in the column with different letters were Significant
differences at p<0.05.
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Effect of dry apricot, fig and blueberry on kidney functions of rats.

Results in Table (4) also showed that an increase in the
concentration of uric acid, urea and creatinine in the positive group
(3.95, 84.98 and 1.22 ) mg/dl than the negative control group 1.71,
47.31 and 0.67 mg/dl, respectively. Whereas, the rats fed dry apricot,
fig, dried blueberry and combination of them significantly reduced.
The best result showed group was fed on a mixture of dry apricot, fig
and blueberry. These results are in agreement with Khalil and Khedr,
(2016) It has been revealed that MSG has enhanced creatinine and
urolithiasis concentrations and oxidative stress due to MSG can trigger
fibrosis in the kidney induce fibroblast conversion. (Barnes and Gorin
,2011) Found that interstitial tubular fibrosis is strongly associated with
renal disease progression. Naser et al. (2015) indicated that rats dried
fruit fed (15 percent) enhanced osteoporotic rat kidney function. This
research also demonstrates that an apricot diet can decrease oxidative
stress, enhance kidney function recovery and stop the death of
apoptotic cells ( Nigar, et al , 2013).
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Table (4) Effect of dry apricot, fig and blueberry on serum kidney functions of rats

Creatinine
Groups Uric acid (mg/dl | Urea (mg/dl
p (mg (mo/dl) (mg/dl)
Control negative 1.71+2.25° 47.86+1.13" | 0.67+1.223
Control positive 3.95+1.30° 84.98+1.21° | 1.22+0.13°
0.87+0.37%
Apricot 15% 2.33+3.11%" 66.98+0.77° b
0.7620.06%
Fig 15% 1.93+0.67*" | 61.88+0.87" b
BI 15% 0.750.72%
ueberry 15% 20042.87" | 58.01+1.031° A
g icot,5% fig,59 .69+0.82%
5% apricot,5% fig,5% 18942 87° 55 0141 01° 0.69 b0 8
blueberry

Each Value represents the mean value + SD Means in the column with different letters were Significant
differences at p<0.05.

Histopathological examination of liver:

Liver tissues of negative control group revealed normal
histological structure (photo. 1). While the control positive group
(Subgroup2) showed that showing focal area of hepatic necrosis
completely replaced by leucocytic cells infiltration (photo. 2). On the
other hand Subgroup 3 that fed on diet containing "1 5% dried apricot
fruit" showed that no showing inflammatory cells infiltration in the
hepatic capsule (photo. 3). And the liver of rats treated with 1 5%
dried blueberry fruit in subgroup 4 showed that dilatation and
congestion of central vein (photo. 4). Beside liver tissues in subgroup
5 who fed 1 5% dried fig fruit showed few leukocytes in the hepatic
sinusoids (photo. 5). Moreover the hepatic tissue of rats treated with
diet containing "5% dried apricot+5% dried blueberry and 5% dried fig
fruit" in subgroup 6 showed that no histopathological changes (photo.
6). The histopathological results were agreed and in the same line with
the results of serum parameters. This result agree with (Mohamed et
al., 2018) who reported that MSG cause focal area of hepatic necrosis.
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And agree with (Yilmaz et al., 2013) who showed that apricot help on
liver regeneration in rats.

o~ N
’ .
"ii;

Photo. (1): Liver of control —v Photo. (2): Liver of control +ve rat
rat showing the normal showing focal area of hepatic

histological structure of hepatic necrosis completely replaced by
lobule (Hand E X 200 ). leucocytic cells infiltration (Hand

Lol - Bl £ ';72%‘3;.- D
Photo. (3): Liver of rat fed on diet AN A e
containing "1 5% dried apricot ~ Photo (4): Liver of rat fed on diet
fruit" showing no showing containing "1 5% dried blueberry
inflammatory cells infiltration in fruit" showing dilatation and
the hepatic capsule (Hand E X  congestion of central vein (Hand E
200). X'200).
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and 5% dried fig fruit" showing hepatic sinusoids (Hand E X 200 ).
no histopathological changes

(Hand E X 200)

Conclusion and recommendations:

The present study is scientifically proved that dried apricot, fig and
dried blueberry fruits intake produced great therapeutic effects against
monosodium glutamate (MSG) and improvements serum, liver enzyme
activities and kidney function. The best results showed in group fed
diet contain (15%) mix of dried apricot, fig and blueberry fruits
compare another groups. It could be considered the cheapest nutritious
food supplement for sensitive groups. Raising the nutrition awareness
with such fruit type for its qualities and biological effects.
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