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EFFECT OF BLACK PLUM AND BLACK CHERRY JUICE ON BLOOD LIPIDS AND 

HEPATO-RENAL FUNCTIONS IN RATS WITH CUPRIZONE-INDUCED MULTIPLE 

SCLEROSIS. 
Elsayed Elbadrawy* Afaf- Hanem. M. Ramadan* 

Hala Elkewawy* Mona Rehan* 

ABSTRACT 

The purpose of this study was to investigate the impact of using 
black plum (Prunus salicina) and black cherry (Prunus cerasus) juices in the 
alleviation of the side effects resulting from multiple sclerosis (MS) in rats. 
Chemical composition and phytochemical screening of the two fruits were 
carried out in addition to the estimation of the antioxidant activity of the 
fruit juices in vitro. In the biological experiment, thirty adult male albino 
rats (weighing 135 to 145 g) were used, six of them were served as normal 
control which remained on the basal diet during the period of the 
experiment. The remaining groups were injured with cuprizone in a dose of 
a 3 g / kg diet, one of them was left as a positive control (MS control) while 
the other three groups were treated daily with the juices of black plum, black 
cherry, and their mixture (1:1 v/v) in a dose of 15 ml/kg b.wt. using a 
stomach tube. The weight gain of the rats and food efficiency ratio was 
calculated. At the end of the experiment, the rats were sacrificed, and their 
blood was drawn for analysis. The results showed that the weight gain and 
food efficiency ratio of the positive control decreased significantly as 
compared to the normal control while significant increases in their values 
were seen in the three treated groups as compared to the positive group. The 
findings showed that the levels of serum ALT and AST increased while the 
level of serum albumin decreased significantly in the positive control. The 
treated groups with the juices revealed significant improvements in these 
liver parameters where significant decreases in both ALT and AST and a 
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significant increase in serum albumin were observed. As for serum 
creatinine, which is a kidney function test, the results indicated that the 
treated groups with the examined juices exhibited a remarkable decrease in 
their serum creatinine in comparison with positive control at p < 0.05. On 
the other hand, significant decreases in serum levels of total cholesterol, 
triglycerides, and LDL-c and a significant increase in HDL-c were noticed 
in the treated groups. In conclusion, significant improvements in the liver 
and kidney functions of MS rats have been achieved by using black plum 
and black cherry juices or their mixture which was probably attributed to 
their content of phenolics, flavonoids, and anthocyanins. 

Key words: Black plum – black cherry – DPPH – lipid profile – liver 
function tests – MS. 

1. Introduction: 

Multiple sclerosis (MS) is a chronic inflammatory disease that is 
characterized by leukocyte infiltration and subsequent axonal damage, 
demyelinating inflammation, and the formation of sclerosing plaques in 
brain tissue (Cui et al., 2020). It is a common neurological disability that 
can lead to severe physical and cognitive incapacitation where it affects the 
central nervous system (Compston and Coleo, 2011). It is one of the most 
common neurological diseases among young people and at the same time a 
major cause of physical disability among young people (Rahmanzadeh et 
al., 2019). Many factors contribute to an increased risk of developing MS. 
However, the main causes of this disease are still unknown, but a 
combination of environmental and genetic factors may have a noticeable 
role in the pathogenesis of the disease. Similar to this, other inflammatory 
diseases, oxidative stress, and lipid peroxidation are also associated with 
multiple sclerosis (Ferreira et al., 2020). Cuprizone is one of the 
neurotoxicant that cause neurodegeneration through enzyme inhibition and 
oxidative stress. The cuprizone toxin-induced demyelination model is 
widely used to investigate pathophysiological mechanisms of demyelination 
and remyelination phases of multiple sclerosis (O’Loughlin et al., 2020).  
Cuprizone-induced toxicity has been reported to cause memory impairment, 
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weight loss, impairment in exploratory drive and increased oxidative stress 
(Omotoso et al., 2019). The polyphenols of medicinal plants have 
antioxidant properties which can treat or prevent several human pathologies 
in which oxidative stress seems to be one of the causes (Rad et al., 2020)  

Medicinal plants, vegetables, and fruits are recommended daily 
because they possess different kinds of flavonoids. Furthermore, they are 
considered metabolic modulators due to their ability to influence different 
cellular molecules and pathways. They have been categorized into 
anthocyanidin, flavanols, flavone, isoflavonoids, chalcones, and flavanone 
(Arora & Itankar, 2018; Rengasamy et al., 2019).  Flavonoids are a class 
of plant-derived dietary polyphenols that have been known for their 
precognitive and anti-inflammatory effects, they are characterized as 
antioxidants. It is believed that flavonoids act directly on neurons and glia 
through the interaction with major signal transduction cascades, in addition 
to their indirect interaction with the blood-brain barrier and cerebral 
vasculature (Jaeger et al., 2018). 

The flavonoids from fruits and vegetables can help make food 
choices for optimal cardiovascular health and neurodegenerative diseases. 

This work focused on two fruits which are black plum and black 
cherry. The antioxidant properties of plums were determined by their 
bioactive compounds including polyphenolic compounds such as 
anthocyanins, mainly retinoid derivatives, and phenolic compounds such as 
chlorogenic and neochlorogenic acid. (Sahamishirazi et al., 2017; Navarro 
et al., 2018; Cabrera- Banegil et al., 2020) 

In recent times, Igwe and Charlton (2016) reported that plums have 
been described as foods with health-promoting properties. They advised 
increasing research to show the health effects of plum via its anti-
inflammatory, antioxidant, and memory-improving characteristics. The 
importance of plum research lies in its high content of phenolics, especially 
the anthocyanins, which are well known as a natural antioxidant. Phenolic 
extracts of plum have can scavenge free radicals and inhibit xanthine 
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oxidase activity, thus developing the potential of foods or pharmaceuticals 
as antioxidants and xanthine oxidase inhibitors. (Li et al., 2016) 

Sweet cherries (Prunus avium L.) are consumed in large quantities 
due to their attractive color, sweetness, and wealth of antioxidants and 
nutrients. They contain carotenoids, serotonin, melatonin, and high amounts 
of phenolic compounds. (Goncalves et al., 2019) 

Many studies have proved that sweet cherries are great sources of 
non-colored phenolic compounds and anthocyanins, including chlorogenic 
acids and cyanidin derivatives, whose biological potential is well described. 
(Goncalves et al., 2017; Martini et al., 2017) 

Therefore, this work aims to study the effect of black plum and black 
cherry intake in alleviating the side effects of multiple sclerosis through 
their roles in preventing oxidation, inflammations, neurodegeneration. 

2. MATERIALS AND METHODS 

2.1. Materials  

Fruits: Black plum (Prunus salicina) and Black Cherry (prunus cerasus) 
were purchased from the local market in Mansoura City. 

Chemicals: All the used kits and chemicals of analytical grade were 
purchased from Al-Gomhorya Company for Trading Medicines and Medical 
equipment, Mansoura, Egypt and Cuprizone was obtained from the Lab chemical 
for trading, Egypt 

Diet: A standard diet of fine ingredients was prepared according to NRC 
(1995). 

Animals: Thirty adult male albino rats (weighing 135 to 145 g), were 
obtained from Helwan farm of experimental animals, Cairo, Egypt. (Guidelines 
for ethical conduct in the care and use of animals in research were obtained from 
the concerned department in Mansoura University). 

Black plum and Black cherry juice preparation:  The fruits were washed 
three times with tap water, dried with blotting paper, and then stored under 
freezing until use. After that, the fruits were squeezed in the blender to reach the 
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appropriate consistency to be given daily to the rats via the stomach tube with a 
dose of 15 ml/kg body weight. 

2.2. Experimental design:  

The thirty male rats used in this experiment were housed in metallic cages 
under healthy environmental conditions for acclimatization. Water and diet were 
provided ad-libitum. They were divided into 5 groups (6 rats each), one of them 
remained on the basal diet only which served as normal control. The remaining 
groups were treated with cuprizone in a dose of a 3 g / kg diet (Buonvicino et al., 
2021). One of these four groups was left as a positive control (MS control). The 
other three groups were treated separately with the juices of black plum, black 
cherry, and their mixture (1:1 v/v) in a dose of 15 ml/kg b.wt. using a stomach 
tube from the first day to the end of the experiment (6 weeks). At the end of the 
experiment, all the rats were sacrificed, their blood was drawn from the portal vein 
and their plasma was separated. Brains, sciatic and optic nerves from each rat 
were collected then immersed in 10 % formalin as a fixative, and then sent to the 
pathology department of veterinary medicine college, Mansoura university for 
histopathological examination. 

2.3. Estimation of Gross chemicals composition: 

Moisture, crude protein, crude fat and ash in the two fruit samples were 
determined according to A.O.A.C. (2015). 

2.4. Phytochemicals Screening of the fruits powder: 

To determine the presence of bioactive chemicals, phytochemical 
screening was performed in crude methanolic extracts (Arefin et al., 2015) 

2.5. Antioxidant activity: 

Determination of free radical scavenging activity of black plum 
and black cherry: 

It was determined by using 1,1-Diphenyl-2-picrylhydrazyl (DPPH) 
radical according to the method of Dasgupta et al. (2016). 

2.6. Biological assays: 

Biochemical analysis: Examination of Total cholesterol, Triglycerides 
and High-density lipoprotein cholesterol (HDL-c), were estimated by enzymatic 
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colorimetric methods as described by Abell et al. (1952); Bucolo and David 
(1973), and Kostner (1976), respectively. On the other hand, very low-density 
lipoprotein cholesterol (VLDL-c), and low-density lipoprotein cholesterol (LDL-
c) were calculated mathematically as follows; VLDL-c = TG/5 While LDL-
c=Total cholesterol – (HDL-c +VLDL-c) (Fruchart,1982).  

Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) 
were determined as mentioned by Whitaker (1969).  

Serum total albumin was assessed according to Bartholomewet and 
Delaney (1966). 

Creatinine was estimated by the method of Houot ( 1985 ). 

2.7. Statistical analysis:  

The results were statically analyzed by using a computer program (SPSS); 
a one-way analysis of variance (ANOVA) was carried out, and the difference was 
considered significant at P-value < 0.05. 

 3. RESULTS & DISCUSSION 

3.1. Elementary chemical composition of fruit samples under investigation 

Moisture, ash, protein, fat, and carbohydrates of black plum and 
black cherry were determined and recorded in Table (1). 

It was observed that the moisture content of black plum was 10.5% 
which is higher than that of black cherry (9 %), while the ash content of 
black plum is almost equal to its content in black cherry ( 3% ). It was also 
observed that the protein content in black plum is 3.8% while in the black 
cherry is 3.2% 

Regarding fat content, the results showed that the fat content of 
black plum is 3.5% which is higher than that of black cherry (3%). The fiber 
content of black plum is 3.6 % while its value in black cherry is 2.9%. 
Carbohydrates represented the main component in both black cherry and 
black plum with values of 78.88% and 75. 
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Table (1) : Elementary chemical composition of black plum and black cherry 
(g/100g) on dry weight basis 

Carbohy-

rate 

Fiber Fat Protein Ash Moisture  component  

 Samples                   

75.6 3.6 3.5 3.8 3.0 10.5 Black plum  

78.88 2.9 3.0 3.2 3.0 9.0 Black cherry  

These results agree to a less extent with those of Ajenifujah-Solebo 
and Aina (2011) who reported the following values; 20.02 + 0.67 for 
moisture , 3.08 + 0.02  for crude protein, 1.25 + 0.07 for crude fiber, 5.46 + 
0.02 for ash, 3.81 + 0.03 for crude fat, and 66.40 + 0.71 for carbohydrate in 
black plum. Luna-Vázquez et al. (2013) reported that the values of the 
proximate composition of black cherry were moisture (81.18 ± 0.87), (ash 
0.86 ± 0.11), fat (0.05 ± 0.01), fibre (3.58 ± 0.03), protein (2.10 ± 0.01), and 
carbohydrate (12.23 ± 0.79) g/100 g on wet weight basis. 

3.2. Phytochemical Screening of black plum and black cherry: 

Data in Table (2) represents the phytochemical screening of black 
plum and black cherry. The results indicated that the black plum contains 
large amounts of glycosides/carbohydrates and flavonoids, while it contains 
medium amounts of tannins, alkaloids, saponins, and phenols.  

These results agree with those of Kunle and Egharevba(2009); 
Borges et al. (2012) and Imoisi et al. (2021) who found that black cherry 
contains large amounts of glycosides/carbohydrates and a moderate amount 
of alkaloids, saponins Phenols, and tannins.  Amarowicz and Pegg  (2019) 
found that  black cherry has a lot of total phenolic components like 
flavonoids and tannins 

Table ( 2 ) : Preliminary phytochemical screening of  black plum and 
black cherry juices 

Phenols Saponins Flavonoids Alkaloids Tannins Glycosides/ 

Carbohydrates 

Component 

Sample 

++ ++ +++ ++ ++ +++ Black plum 

++ ++ ++ ++ + +++ Black cherry 
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3.3. Antioxidant activity of black plum and black cherry: 

3.3.1. DPPH assay 

Free radical scavenging activity was performed by using DPPH 
radical. Free radicals are considered one of the causes of many diseases 
where they initiate many degenerative processes which may cause damage 
to deoxyribonucleic acid (DNA), cell membrane, and proteins.  The assay of 
the DPPH radical depends on its maximum absorption at a wavelength of 
517 nm. In the presence of antioxidant substances, the color is converted to 
pale yellow. The reduction that occurred in the DPPH radical by the two 
fruit juices with different concentrations was recorded in Table (3). It was 
obvious from the results that the highest increase in the antioxidant activity 
of the two fruit juices was noticed with the concentration of 150 µg/mL with 
values of 56.19 and 52.01% for black plum and black cherry, respectively. 
The concentration of 100 µg/ml showed values of 50.23 and 49.8 % 
inhibition whereas the lowest concentration (50 µg/ml) showed little 
activity. A slight difference in the scavenging activity was observed with the 
concentration of 150 and 100 ug /ml, so it is preferable to use the 
concentration of 100 µg/ml to save fruit juice. Consumption of foods 
especially vegetables and fruits which are rich in antioxidants can prevent 
oxidative stress and hence protect the body from many diseases (Joshi et 
al., 2012). Gonçalves et al. (2017) stated that phenolic compounds of sweet 
cherry have a high antioxidant activity, DPPH scavenging activity, and 
glucose oxidase inhibition activity. 

3.3.2. Reducing power 

Regarding the reducing power, it was noticed that the concentration 
of 400 µg /ml revealed the highest reducing power. This means that with 
increasing the juice concentration, the reducing power increases although 
the two fruit juices have nearly good results with the low concentration. The 
half maximal effective concentration (EC 50) was 549.41 and 568.65 µg 
/ml, for black plum and black cherry, respectively 
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Table (3): Antioxidant activity using DPPH assay and Reducing power 

              Samples  

Concentration(µg/ml) 

Black plum 

 

Black cherry 

DPPH scavenging activity % 

50 45.12 42.24 

100 50.23 49.80 

150 56.19 52.01 

Reducing power (OD) 

50 0. 169 0.210 

100 0.218 0.230 

200 0.280 0.274 

400 0.361 0.366 

EC50 µg/mL 549.41 568.65 

3.4. Biological assay: 

3.4.1. Effect of black plum and black cherry juices and their mixture on 
body weight gain, feed intake, and feed efficiency ratio (FER) in 
cuprizone-induced MS rats.       

The data in Table (4) revealed that the weight gain of the positive 
control group decreased significantly (159.25±10.24g) as compared to the 
normal control group (198.00±8.04) at the end of the experiment. In 
contrast, the treated groups showed significant increases in body weight in 
comparison with both normal and positive control, this may be due to the 
high sugar content of the two fruits. On the other hand, there were no 
significant differences between the three treated groups. The highest 
percentage of weight gain was 52.47 ± 5.6 in the MS group treated with 
black plum while the lowest percentage (11.15 ± 6.13) was observed in the 
positive control that was treated with cuprizone only. This means that the 
fruit juices used improved the weight loss caused by the cuprizone drug. 

Regarding feed intake, a significant decrease in its value was 
observed in the positive control group that received the cuprizone drug, 
whereas the other MS groups that were treated with the fruits showed 
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significant increases in the feed intake compared to normal and positive 
controls. This may be due to the delicious taste of the fruits which increased 
the appetite of rats. 

Table (4): Effect of black plum and black cherry juices and their 
mixture on body weight gain, feed intake and feed efficiency ratio 
(FER) in MS rats. 

Variables 

Groups 

Initial 

Weight 

(g) 

Final 

Weight 

(g) 

Weight Gain  

(g) 

Weight 

Gain 

(%) 

Food 

Intake 

(g) 

FER 

Normal Control 141.25±3.50 a 198.00±8.04 b 56.75±9.54b 40.27±7.29b 19.13±0.26b 0.071±0.012b 

Positive Control 143.25±3.95a 159.25±10.24 c 16.00±8.76c 11.15±6.13c 14.80±0.82c 0.026±0.013c 

Black Plum 138.25±1.26a 210.75±6.40a 52.50±7.33a 52.47±5.63a 19.20±0.61b 0.090±0.006a 

Black Cherry 138.75±3.86a 208.50±7.33ab 69.75±3.69a 50.25±1.56a 20.60±1.24a 0.081±0.007ab 

Mixture 

of the two fruits 

140.75±1.71ab 212.25±2.50a 71.50±1.29a 50.80±0.89a 19.68±0.65ab 0.087±0.002a 

Each value is the mean ±SD 

Mean values in each column with different superscripts (a,b,c,d,..) are 

significantly different at P < 0.05. 

As for feed efficiency ratio (FER), the best result was observed in 
the mixture-treated group (0.087±0.002) followed by the group of black 
plum (0.090±0.006) and the group of the black cherry ( 0.081±0.007) which 
were significantly higher than the FER of positive control (0.026±0.013).  
Our findings are consistent with those of Ittiyavirah and Hema (2019) and 
Omotoso et al. (2019) who reported that cuprizone consumption resulted in 
a significant decrease in body weight of rats as compared to the normal 
control and the plant-treated groups.  

Previous research has demonstrated that the polyphenols catechins 
and anthocyanins present in plums control physiological problems in obesity 
and help to reduce liver and body weights (Noratto et al., 2015) 
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3.4.2. Effect of black plum and black cherry juices and their mixture on 
Lipid profile in multiple sclerosis rats. 

The results recorded in Table (5) showed the serum lipid profile in 
the normal control and cuprizone-induced MS groups. It was clear that the 
positive control group which received cuprizone only has significant 
increases in serum total cholesterol (TC) (108.67±1.03 mg/dl), triglycerides 
(TG) (125.50±0.85 mg/dl), and low-density lipoprotein (LDL-c) 
(47.23±0.61 mg/dl), while it revealed a significant decrease in high-density 
lipoprotein (HDL-c) ((36.33±0.72 mg/dl) in comparing with the normal 
control group as their values were 68.67±1.13, 97.83±1.29, 4.25±0.37 and 
44.33±1.08 mg/dl for TC, TG, LDL-c and HDL-c, respectively. 

All the treated groups with the juices of black plum, black cherry, 
and their mixture showed significant decreases in total cholesterol (TC) in 
comparison with the positive control group. The fruit mixture group was the 
best in reducing serum TC where its level reached 68.33±0.79 mg /dl, which 
is like that of the normal control, followed by black cherry (80.00±1.46 
mg/dl) and black plum (86.67±0.87bmg/dl). 

Regarding Serum triglyceride (TG) levels, the three treated groups 
revealed significant decreases in their TG levels as compared to the positive 
control. The fruit mixture group showed the best decrease (87.33±0.79 
mg/dl) which is significantly lower than not only the positive control but 
also the normal control (97.83±1.29 mg /dl), followed by black cherry 
(95.67±1.02 mg/dl) and black plum (112.83±1.38 mg/dl). 

Concerning serum HDL-c levels, the results revealed that its level 
decreased significantly in the positive group (36.33±0.72 mg/dl) as 
compared to the normal control (44.33±1.08 mg/dl). All the treated groups 
revealed significant increases in their serum HDL-c as compared to the 
positive control where black plum was the best in this respect followed by 
black cherry and their mixture. This means that consuming the fruits of 
black plum and black cherry are good sources for modulating lipid profile 
and hence protect the body from the side effects of MS disease and 
cardiovascular diseases. 
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On the other hand, the serum LDL-c of the positive control group 
showed a significant increase in serum LDL-c level (47.23±0.61 mg/dl) as 
compared to the normal control (4.25±0.37mg/dl) while the three treated 
groups showed significant decreases in their serum levels of LDL-c in 
comparing with the positive control. The best among the treated groups was 
the mixture group followed by the black cherry and finally the black plum 
group. 

Table (5): Effect of black plum and black cherry juices and their 
mixture on Lipid profile in multiple sclerosis rats. 

Parameter   

Groups      

TC 

(mg/dl) 

TG 

(mg/dl) 

HDL 

(mg/dl) 

LDL 

(mg/dl) 

VLDL 

(mg/dl) 

Normal Control 68.67±1.13d 97.83±1.29 c 44.33±1.08b 4.25±0.37e 19.57±0.55 c  

Positive Control  108.67±1.03a 125.50±0.85a 36.33±0.72d 47.23±0.61 a 25.10±0.64 a 

Black Plum 86.67±0.87b 112.83±1.38b 44.67±1.46b 19.93±0.39 b 22.57±0.44 b 

Black Cherry 80.00±1.46 c 95.67±1.02d 47.50±0.84a 13.37±0.38 c 19.13±0.30c 

Mixture of the 

two fruits 

68.33±0.79d 

 

87.33±0.79e 

 

38.83±1.71c 12.03±0.53 d 

 

17.47±0.48 d 

 

Each value is the mean ±SD 

Mean values in each column with different superscripts (a,b,c,d,..) are 

significantly different at P < 0.05. 

The serum level of VLDL-c in positive control was parallel to that of 
TG as its value in the positive control was 25.10±0.64 mg/dl which is 
significantly higher than the values of the other groups. As can be seen, all 
the treated groups resulted in significant improvement in the lipid profile 
parameters. The best results have been noticed in the group which received 
the mixture of the two fruits, then the black cherry followed by the black 
plum group. 

Tinker et al. (1991) found that individuals, with mild 
hypercholesterolemia, who consumed 100 g of dried plums revealed a 
significant reduction in both total and LDL-cholesterol levels. They 
attributed this decrease to the plums' high content of pectin, which is a 
soluble fiber important for lowering serum cholesterol in both rats and 
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human beings. Donovan et al. (1998) reported that dried plum extracts and 
prune juice extracts contain high amounts of antioxidant phenolic 
compounds that have been found to inhibit LDL oxidation in vitro.  

Darshan et al. (2018) found that consumption of sweet cherries 
decreased TG/HDL-c ratio in diabetic women. They suggested that sweet 
cherry is important for decreasing inflammation and oxidative stress. 

3.4.3. Effect of black plum and black cherry juices and their mixture on liver 
functions of rats with multiple sclerosis (MS) 

 The results in Table (6) showed that alanine transaminase enzyme 
(ALT) elevated significantly in the positive control group (50 ± 6.9 U/L) as 
compared to the normal control (36 ± 4.55 U/L). On the other hand, all the 
groups treated with the fruit juices showed significant decreases in ALT 
enzyme in comparison with the positive control where their values were 39± 
3.5, 42.25 ± 4.99, and 35.5 ± 3.7 u/l for black plum, black cherry, and the 
mixture of them, respectively. 

As for aspartate transaminase (AST), the results showed that the 
values of serum AST in the positive group raised significantly to a value of 
210.50±11.85 U/L in comparison with normal control (139.50 ±13.03 U/L) 
while all the treated groups illustrated significant decreases in serum AST as 
compared to positive control. On the other side, there was a significant 
difference among the treated groups where the black cherry group showed 
the best result in this respect followed by the mixture of the two fruits. The 
reduction percentages reached 44% for black cherry, 36.7 % for mixture, 
and 21% for black plum.  The findings in the same table showed that the 
serum albumin level of the positive control group (3.26±0.14 g/dl) 
decreased significantly as compared to the normal control (4.31±0.29 g/dl). 

In terms of the MS groups which have been treated with the 
examined fruits, significant improvement in the serum albumin level was 
observed in comparison with the positive control. The mixture of the two 
fruits revealed the best result among the treated groups where its albumin 
value was 4.41 ± 0.14g/dl which is similar to that of the normal control. 
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Creatinine is one of the common parameters of kidney function tests. 
The serum creatinine level of the positive control rats elevated to 1.17 mg/dl 
which is significantly higher than that of the normal control ( 0.67 mg /dl ). 
The MS rats treated with the fruits showed significant decreases in their 
serum creatinine level in comparing with the positive control.  

       The best result among the fruits was the mixture which reduces 
the creatinine level with a percentage of 38.5 % as compared to positive 
control followed by black plum and black cherry 

Table (6): Effect of black plum and black cherry juices and their 
mixture on liver and kidney functions in multiple sclerosis rats. 

Parameters   

Groups      

ALT 

(U/L) 

AST 

(U/L) 

Albumin 

(g/dl) 

Creatinine 

(mg/dl) 

Normal Control 36.00±4.55 b 139.50±13.03 c 4.31±0.29 ab 0.67±0.08 c 

  Positive Control  50.00±6.98 a 210.50±11.85 a 3.26±0.14 d 1.17±0.15 a 

Black Plum 39.00±3.56 b 166.50±7.19 b 3.95±0.18 c 0.97±0.08 b 

Black Cherry 42.25±4.99 b 117.75±9.54 d 4.04±0.27 bc 0.98±0.05 b 

Mixture 

of two fruits 

35.50±3.70 b 133.50±5.97 c 4.41±0.14 a 0.72±0.05 c 

Each value is the mean ±SD 

 Mean values in each column with different superscripts (a,b,c,d,..) are 

significantly different   at P < 0.05 . 

Ahmed et al. (2010) observed a significant reduction in serum 
alanine transaminase and no significant difference in serum aspartate 
transaminase and bilirubin in healthy individuals who consumed black 
plum. 

Presser (2000) showed that the extract of black cherry improved the 
serum levels of total protein and albumin and he attributed this to its high 
content of phenolic and flavonoids. In another study, it was found that 
ingestion of black cherry extract protected the rat’s liver from 
acetaminophen-induced liver damage in rats which is likely attributed to the 
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presence of phenolic acids such as chlorogenic acid and flavonoids (Luna- 
Vázquez et al., 2013). 

Umar et al. (2019) reported that flavonoids reduced serum 
creatinine and bilirubin and enhanced aspartate transaminase activity in rats. 

4. CONCLUSION 

It can be concluded that consumption of black plum and black cherry 
juices improved the body weight and feed efficiency ratio in the cuprizone-
induced rats, this may be due to their high content of fiber and polyphenols 
in addition to their low calories content in comparison with other fruits. The 
polyphenols of the two fruits revealed antioxidant activity and high reducing 
power in vitro. The juices of the two fruits or their mixture showed 
significant improvements in the liver enzymes, albumin, and creatinine in 
the serum of the MS rats. Also, the presence of the juice polyphenols 
especially anthocyanins has ameliorated the lipid profile in the MS rats and 
hence improved the metabolic disorders such as hypertriglyceridemia, 
dyslipidemia, and atherogenic indices which are important indicators in the 
diagnosis of the liver and cardiovascular diseases. Thus, our findings 
recommend using natural juices which are rich in polyphenols and low in 
calories such as black plum and black cherry instead of sugary drinks to 
maintain a normal weight and prevent the complication accompanied by 
multiple sclerosis cases. 
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الدم ووظائف الكبد والكلى دهون تأثير عصير البرقوق الأسود والكرز الأسود على نسبة 
كوبريزونالفي الفئران المصابة بالتصلب المتعدد الناجم عن   
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