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Abstract 
 

Golden berry and sweet cherry are known as nutritious fruit and herbal medicine for health-

promoting properties. This study was conducted to investigate the effect of golden berry and sweet 

cherry on acute renal failure in rats induced by glycerol.Thirty six male albino adult rats (150±10 g.) 

were used, divided into two main groups; one (6 rats each) was used as a negative control group, while 

the other group of rats were injected intramuscularly with glycerol 10 ml/kg BW (50% v/v in sterile 

saline 0.9 %)  to induce acute renal failure. The second main group was divided into 5 equal sub-

groups ; one used as a positive control and the other four groups were fed on supplemented diet (5 % 

and 10 % ) of each of dried golden berry and sweet cherry.Biological evaluation, liver enzymes, kidney 

functions, Na, K and serum antioxidant markers were estimated at the end of the experiment. The 

results indicated that kidney and liver functions were restored significantly in groups of rats which 

received golden berry and sweet cherry 10%, followed by golden berry and sweet cherry 5 % as 

compared to the positive control group. Glycerol rats group showed significant decrease in serum 

proteins and serum electrolytes. On the other hand, all supplemented groups with golden berry and 

sweet cherry showed a gradual significant increase in the mentioned parameters. Therefore, this study 

reveals the benefits of golden berry and sweet cherry in experimental animals with kidney and liver 

disease. 
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Introduction 
 

Golden berry (physalisperuviana L.), known locally in Egypt as harankash and known in 

English speaking countries as golden berry, has many medicinal and edible uses as a promising fruit 

(Ramadan, 2011). The benefits associated with the consumption of Physali speruviana L. (PP) are 

mainly due to their nutritional composition. It contains biologically active components that provide 

health benefits and reduce risk for certain diseases. Among its major components are its high amounts 

of polyunsaturated fatty acids, β carotene, vitamins B, and C and phytosterols, and the presence of 

essential minerals such as iron, vitamins such as E and K, and with anolides (Puente et al., 2011). 

Physalisperuviana L. extracts showed antioxidant activity as well as anti-hepatotoxic effect, 

antiproliferative effects on hepatoma cells and anti-inflammatory activity. In addition, it has excellent 

potential as a food-based strategy as antidiabetes and antihypertension solutions (Chang et al., 2008). 
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Sweet cherry is a product from the berry fruit of a North American green shrub. It is used as 

herbal medicine, Vaccinium macrocarpon is the Latin name of the Crain berry plant (Jacob et al., 

2003).Phenolic compounds, as well as their health-promoting properties, also play a key role in cherry 

quality attributes since they contribute to colour, taste, aroma and flavor (Tomás-Barberán and Espín 

2001). Sweet cherry polyphenols include phenolic acids (hydroxyl cinnamic and hydroxyl benzoic 

acids) and flavonoids (anthocyanins, flavonols and flavan-3-ols). (Viljevac et al., 2012). The highest 

levels of total polyphenolic compounds are found in the skin of sweet cherry fruits, followed by the flesh 

and pit (Chaovanalikit and Wrolstad 2004). Current epidemiological studies strongly support a 

contribution of polyphenols in the prevention of cardiovascular diseases, cancers, diabetes, insomnia, 

obesity and osteoporosis, as well as neuro degenerative diseases. A wide range of concentrations of 

total phenolic content (TPC) has been reported both in sweet and sour cherries(Serradilla et al., 

2016). 

 

Glycerol injection caused histopathological changes such as renal tubular injury and renal 

tubular myoglobin deposition. Levels of N. -(hexanoyl) lysine- modified, 4- hydroxyl -2 nonenalmodified  

and nitrotyrosine - modified proteins in rat kidneys were unaltered at 1 hour after glycerol injection 

induced acute kidney injury (Akina et al., 2016).  

 

Objective of the study 

This study was carried out to investigate the effect of golden berry and sweet cherry on acute 

renal failure induced by glycerol in rats. 

 

Materials and Methods 
Materials: 

Golden berry and sweet cherry were obtained from local market, Tanta City El-Gharbia 

Governorate., Egypt.   Glycerol, Casein, minerals, vitamins, and cellulose were obtained from El-

Faroniah (Chemicals Company), Tanta, Egypt. Thirty six male albino rats (Sprague Dawely) Strain) 

were purchased from the laboratory animal house of faculty of science, Tanta University, Egypt. 

 

Methods: 

Dehydration: 

Golden berry and sweet cherry were picked gently washed, carefully drained, dried in the 

oven at 50°C for 24 hr., crushed and stored in labeled polyethylene bags until analysis. 

 

Nutritional Characteristics 

Chemical Composition: 

Golden berry and sweet cherry were chemically analyzed for moisture, fat, crude protein, 

crude fiber, and ash, according to methods of (A.O.A.C., 2000). Total carbohydrates were estimated by 

difference. Whereas, the energy was calculated by the Atwater factor of 4, 9 and 4 for each gram of 

proteins, fats, and carbohydrates, respectively(Chaney, 2006). 

 

Minerals: 

Na and K were extracted by wet acid-digestion method, using mixture of nitric acid and 

perchloric acid (HNO: HClO, 5: 1 w: v). total Na and K in the digested solution were measured by 

atomic absorption spectrophotometry (Thermo Elmental, 300VA, UK) (Lindsey and Norwell, 1969). 
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Vitamin C and E Analysis: 

Spectrophotometer was used to estimate vitamin C and E levels as described by 

(Anonymous, 1966), where ascorbic acid reduced the dye of 2, 6 -dichlorophenolendophenol.  

 

β-Carotene Analysis: 

was analyzed by HPLC (reversed-phase) according to (Rodriguez-Amaya, 1997). 

 

Experimental Design:  

Thirty six male albino rats of Sprague Dawely strain weighing an average of (150 ±10 g) were 

used in the study. After the adaptation period of seven days, rats were randomly divided into two main 

groups; the first group which is the negative control had 6 rats that were fed on basal diet composed of 

12 g of casein (85 % protein); corn oil (10% fat); minerals mixture (4 % minerals); vitamins mixture (1% 

vitamins); cellulose (4% fiber); and corn starch (71 % starch)according to(Jerome et al., 2002); water 

supply was given ad-libitum and checked daily. The second group (n= 30 rats), were injected once 

intramuscularly with glycerol (10ml/kg BW, 50% v/v in sterile saline) to induce acute renal failure, then 

they were divided into five subgroups; each group had 6 rats, one kept as a positive control and fed on 

basal diet, the other four groups were fed on basal diet supplemented with golden berry at 50 g/kg and 

100 g/kg and sweet cherry at 50 g/kg and 100 g/kg, respectively. Feeding experiment continued for 

four weeks. Golden berry and sweet cherry were added on the expense of corn starch 

 

Biological Evaluation: 

During the experimental period, feed intake, body weight gain (BWG %), and feed efficiency 

ratio (FER) were recorded every week. After being sacrificed organ weight relative to body weight % 

were calculated as described by Chapman et al., (1959). Liver, spleen, kidney and heart were 

removed from each rat, carefully washed with saline solution, dried with filter paper and weighed based 

on Drury and Wallington (1980).  

 

Biochemical Analysis: 

At the end of the experiment rats were fasted overnight prior to sacrificing under anesthesia. 

Blood samples were collected from the hepatic portal vein. Each sample was placed in a dry clean 

centrifuge tube. To separate the serum, blood samples were centrifuged for 10 min. at 3000 revolutions 

per minute. Serum was carefully separated into dry, clean Wasserman tubes using a Pasteur pipette, 

then kept frozen at -20 C
o 

till analysis.The analysis was performed at the Medical College Laboratory, 

El-Zgazig University, Egypt. Serum uric acid was measured by the method described of Fossati et al., 

(1980), whereas urea nitrogen was determined in the serum based on Patton and Crouch (1977). 

Serum creatinine analysis was followed by the method described by Faulkner and King, 

(1976),Serum total protein (T.P) was estimated by Biuret reaction as described by Sonnenwirth and 

Jaret (1980).Serum albumin (Alb)was determined according to the method described by Drupt, (1974) 

by using Diamond company kit. Serum globulin (Glb)was calculated using equation (1) according to 

Chary and Sharma (2004).Serum Alb / Glb ratio (A/G) was calculated using equation (2) according to 

Srivastava et al.,(2002) 

 

Serum globulin (g/dl) = total protein (g/dl) - Albumin (g/dl). Eq. (1) 

Alb / Glb ratio = Serum albumin (g/dl) / Serum globulin (g/dl).Eq. (2) 

 

Serum sodium and potassium were determined by the colorimetric method described by 

Henry (1974).Serum aspartate amino transaminase (AST), alanine amino transaminase (ALT) 

activities were determined as mentioned in Reitman and Frankel., (1957). Superoxide dismutase 
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(SOD) activity was determined by the method of Kakkar et al., (1984).Malondialdehyde (MDA) was 

determined by the method of Okhawa et al., )1979). 

 

Statistical Analysis: 

Data were represented as means ± standard deviation (SD). Differences were statistically 

analyzed by one-way analysis of variance (ANOVA test) using SPSS 16software package and 

considered significant at P values < 0.05 according to Armitage and Berry (1987). 

  

Results and Discussions 

 
Chemical composition: 

The chemical composition (on dry weight basis per 100 g) of golden berry is presented in 

Table (1), It is noticed from the data that fat, protein, carbohydrate, fiber, and moisture representing 

3.12, 10.59, 56.53, 9.2, and 19.28 % respectively, giving energy representing 297 kcal. The chemical 

composition of sweet cherry, as fat, protein, carbohydrate, fiber, and moisture showed 0.58, 4.62, 

73.53, 2.3, and 18.3 % respectively, giving energy representing 318 kcal. Also Table (1) showed the 

content of vit. C, vit. E and β Carotene. 

 

Table (1) 

Chemical composition of Golden berry and sweet cherry (per 100 g) 

Nutritional 

component 
Fat % Protein % Carbohydrate% Moisture % Energy kcal Ash % 

Golden berry 3.12 10.59 56.53 19.28 296. 56 10.48 

Sweet cherry 0.58 4. 62 73.53 18.3 317.82 2.97 

Nutritional 

component 

Fiber 

 % 

Sodium (Na) 

mg 

Potassium,(K)

mg 

Vit. E  

mg 

Vit.C  

mg 

β Carotene 

Μg 

Golden berry 9.2 78 678 0.78 7. 8 2.65 

Sweet cherry 2.3 12.4 343 1.34 17.4 1.69 

 

Golden berries are fruits known for their popular organoleptic properties (flavor, odor and colour), 

nutritional value (vitamins B and C) and health benefits (Puente et al. 2011).Physalisperuviana 

contains health-promoting compounds such as vitamin C (Bravo et al. 2015; Olivares-Tenorio et al., 

2016) carotenoids and flavonoids have antioxidant activity. Physalis fruit contains phenols, flavonoids, 

tannins, alkaloids, anthocyanins and carotenoids. Physalis have high nutritional value because of their 

high contents of vitamins, minerals and antioxidants. These plants have also potential medicinal 

properties like antibacterial, anti-inflammatory, and antioxidant properties (Yen et al. 2010). β‑carotene 

is very important in the prevention of certain human disseases. The reason that carotenoids related to 

the antioxidant activity that deactivates free radicals generated in tissues (Castro et al., 2015). 

Hassanien (2011) reported that goose berry is a good source of provitamin A, minerals, vitamin C, and 

vitamin B complexes, high level of ascorbic acid in the fruit of P. peruviana L. plays an important role in 

human nutrition, including growth and maintenance of tissues, the production of neurotransmitters, 

hormones and immune system responses. 

 

Carbohydrates are the most abundant macronutrients found in cherries (Bastos et al., 2015). 

Although differences can be observed among cultivars, in general terms fruits exhibit moderate 

amounts of carbohydrates between 12.2 and 17.0 g per 100 g edible portion for sweet cherry, while 

sour cherry fruit has an average value of 12.2 g per 100 g edible portion (USDA ARS, 2016). In 

https://link.springer.com/article/10.1007/s10343-019-00456-8#CR26
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addition, cherry fruit is a moderate source of dietary fiber, accounting for 1.3– 2.1 g per 100 g edible 

portion (McCune et al., 2011). For sweet cherries, the protein content is between 0.8 and 1.4 g per 

100 g edible portion (Serradilla et al., 2016).However, for sour cherries, the protein content is below 

1.0 g per 100 g edible portion, In general, the fat content of sweet and sour cherries is low and below 

1.0 g per 100 g edible portion, particularly saturated fat as cherries are a cholesterol-free fruit (Ferretti 

et al., 2010). 

 

Cherries were reported to have a moderate amount of potassium. In addition, patients 

with chronic kidney disease will have to pay attention to the potassium content of these extracts.” we 

observed a decrease in serum sodium (Na+) in glycerol treated ratsNajafzadeh et al., (2011) 

 

Biological evaluation of investigated rats: 

Feed intake (FI), body weight gain % (BWG) and Feed efficiency ratio (FER) of injected rats 

by glycerol are shown in Table (2). The data revealed that FI of injected rats was declined significantly 

than those of the negative control rats. At 10% golden berry and sweet cherry there were significant 

increase in FI compared with positive control. BWG showed the lowest significant value at the positive 

control group when compared to normal rats, the best result was in golden berry and sweet cherry 

(10%).FER recorded the lowest significant value at positive control.  The highest value was in golden 

berry and sweet cherry (10%). 

 

Table (2) 

The effect of supplementing golden berry and sweet cherry on feed intake, body weight 

gained(BWG)and feed efficiency ratio (FER) of the experimental rats 

Groups FI (g)/day BWG (g) FER 

Negative control 16.86±0.42
a
 25.49±1.9

c
 0.07±0.01

c
 

Positive control 12.47±0.63
 c
 22.8±4.6

d 
0.05±0.02

d
 

Golden berry (5%) 15.66±1.02
b
 25.7±1.1

c
 0.07±0.01

c
 

Golden berry (10%) 17.37±1.01
a
 28.5±2.3

b
 0.09±0.02

b
 

Sweet cherry (5%) 15. 51±0.58
b
 26.2±5.1

c
 0.08±0.02

c
 

Sweet cherry (10%) 17.26±0.59
 a
 31.57±2.6

a
 0.11±0.01

a
 

Means with dissimilar letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by 

Duncan test, while those with similar letter completely or partially are non-significantly different 

 

Ahmed, (2014) evaluated the renoprotective effect of physalis peruviana L. extract (PPE) on 

acute renal injury in rats. The author showed inhibition of the body weight loss. Hassanien (2011) 

reported that gooseberry is a good source of provitamin A, minerals, vitamin C, and vitamin B 

complexes, high level of ascorbic acid in the fruit of P. peruviana L. plays an important role in human 

nutrition, including growth and maintenance of tissues, the production of neurotransmitters, hormones 

and immune system responses.  

 

Sujana et al., (2016)reported that sweet cherry is rich source of organic acids. These organic 

acids contain an emulsifying effect on the fat deposits. The authors mentioned that it was good for 

obesity people.Girelli et al., (2016) showed that sweet cherries were a source of dietary phenolic 

compounds including phenolic acids (hydroxyl cinnamic acids) and flavonoids (anthocyanins, flavan-3-

ols and flavonols) , which are known for their health benefits and important role of sweet cherry 

extracts, appropriately formulated as nutraceutical food, as prevention and good for  obese children. 

https://www.renalandurologynews.com/home/news/nephrology/chronic-kidney-disease-ckd/
https://link.springer.com/article/10.1007/s10343-019-00456-8#CR26
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Sweet cherry is often recommended to help regulate metabolism, and to support weight loss. Because 

of their ability to help the body flush out wastes and toxins, sweet cherry is believed to help the body 

eliminate fat and cellulite and to help the skin retain / regain its shape and elasticity throughout the 

weight loss process (Girelli et al., 2016).   

 

Relative organs weight: 

The relative weight of kidney, liver and heart to body weight in rats' injected with glycerol after 

being fed on golden berry and sweet cherry are shown in Table (3). Kidney, liver and heart weight were 

significantly increased at (p<0.05) in the positive control group when compared to normal rats’ 

group.However, there is significant improvement of all golden berry and sweet cherry treatments 

compared with the positive control group.  
 

Table (3) 

The effect of supplementing golden berry and sweet cherry on organs relative weight of the 

experimental rats 

Groups Kidney % Liver % Heart % 

Negative control 0.70±1.6
d
 2.82±0.18

b
 0.31±0.06

e
 

Positive control 0.93±0.20
a
 3.15±0.6

a
 0.41±0.07

a
 

Golden berry (5%) 0.75±0.06
d
 2.59±0.25

c
 0.33±0.03

e
 

Golden berry (10%) 0.84±0.06
c
 2.66±0.26

c
 0.36±0.06

d
 

Sweet cherry (5%) 0.84±.15
c
 2.78±0.26

b
 0.40±0.08

b
 

Sweet cherry (10%) 0.87±.15
b
 3.21±0.41

a
 0.39±0.09

c
 

Means with dissimilar letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by 

Duncan test, while those with similar letter completely or partially are non-significantly different 

 

According to Al-Basher, et al., (2019)glycerol injection resulted in histopathological changes 

such as renal tubular injury due to rat’s tubular myoglobin deposition. Glycerol-injected rats showed a 

significant increase in the kidney relative weight  

 

Castro et al., (2015) reported that an extract from the husk of golden berries reduced 

inflammation in mice. Additionally, mice treated with this extract had lower levels of inflammatory 

markers in their tissues , Golden berries are rich in antioxidants , also the intake of vitamin E, A and the 

increase the antioxidant protect the organs; heart, liver, lungs, spleen, and kidneys in rats. (Seymour 

et al., 2008)showed that sweet cherry diet was associated with a non-significant increase in heart, and 

liver weight relative to total body weight as there was a significant increase in kidney weight. Sweet 

cherry have proven helpful in the treatment of kidney issues, gout and rheumatism, as well as to help 

strengthen the nerves by exerting an overall calming effect. 
 

Biochemical analysis: 

Kidney function: 

The data in Table (4) show the effect of supplemented diets with golden berry and sweet 

cherry on kidney function; uric acid, urea, and creatinine. Glycerol injection, not only affect the kidney 

weight but also the kidney functions as implied by the increase of plasma creatinine, urea, and uric acid 

in the positive control group which is significantly higher compared to the normal control group. Sweet 

cherry (10 %)and golden berry (10 %) groups had significantly decreased the plasma levels of uric 

acid, urea and creatinine. The best results of plasma creatinine levels of treated groups were found in 

the group put on sweet cherry (10 %). 
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Table (4) 

The effect of supplementing golden berry and sweet cherry on kidney function of the 

experimental rats 

Parameters 

Groups 
Uric acid (mg dl

-1
) Urea (mg dl-1) Creatinine (mg dl

-1
) 

Negative control 2.38±0.24
f
 33.1±2.3

d
 0.43±0.05

d
 

Positive control 6.31 ±0.13
 a
 61.7±1.03

a
 1.23±0.08

a
 

Golden berry (5%) 3.91±0.19
 c
 44.0±3.8

b
 0.67±0.11

bc
 

Golden berry (10%) 3.3±0.26
b
 34.3±5.5

d
 0.60±0.14

c
 

Sweet cherry (5%) 4.3±0.41
 b
 39.5±4.6

c
 0.73±0.05

b
 

Sweet cherry (10%) 2.7±0.20
e
 33.6±2.3

d
 0.43±0.10

d
 

Means with different letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by Duncan 

test, while those with similar letter completely or partially are non-significantly different 

 

Mousleh et al., (2018) showed that serum urea and creatinine levels were increased 

(P<0.001) in glycerol-injected rats. Taj et al., (2014)reported that animal fed with various preparations 

of physalis peruviana showed significant lowering effect (p<0.05) in the elevated levels of serum 

markers like creatinine and urea indicating the protection against kidney cell damage. The water 

extract of physalis peruviana, phytosterols and tocopherols used as a nutritional complement which 

showed highest activity may be due to its antioxidant and anti-inflammatory effects. Braunlich et al., 

(2013) showed the effect of cherries on the renal tubular transport of urate. “While increased urate 

excretion may have contributed to a decreased risk of gout, another possibility is that sweet cherry has 

an anti-inflammatory effect that decreases gout attacks”. Anthocyanins inhibited the activity of Xanthine 

oxidase, the enzyme involved in uric acid synthesis, in vitro and also decreased serum uric acid 

concentration in hyperuricemic mice (Decendit et al., 2013). 

 

Serum proteins: 

The data in Table (5) show the effect of supplemented diets with golden berry and sweet 

cherry on Serum proteins; (total protein, albumin and globulin). It is noticed that glycerol injection led to 

significant decrease in plasma total protein, albumin, globulin and A/G ratio of the positive control 

group compared to the normal control group. Sweet cherry (10 %) and golden berry (10 %) groups 

increased significantly the plasma levels of total protein, albumin, globulin and A/G ratio. The best 

results in the level of total protein and other parameter were found in treated groups with 10 % of each 

cherry and golden berry. 

Table (5) 

The effect of supplementing golden berry and sweet cherry on serum proteins of the 

experimental rats 

    Parameters 

Groups 
Total protein ( g dl

-1
) Albumin(g dl

-1
) Globulin(g dl-

1
) A/G Ratio 

Negative control 7.41±0.98
a
 4.4±0.19

a
 3.4±0.15

a
 1.4±0.12

a
 

Positive control 6.2±0.08
e
 3.2±0.11

d
 2.9 ±0.12

 b
 1.09±0.08

d
 

Golden berry (5%) 6.4±0.10
d
 3.6±0.10

c
 2.8±0.14

 b
 1.23±0.09

bc
 

Golden berry (10%) 7.3±0.13
b
 4.1±0.05

b
 3.2±0.16

a
 1.26±0.07

b
 

Sweet cherry (5%) 6.7±0.18
c
 3.5±0.10

c
 3.18±0.24

 a
 1.13±0.11

c
 

Sweet cherry (10%) 7.4±0.13
ab

 4.2±0.05
b
 3.2±0.17

a
 1.29±0.08

b
 

Means with different letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by Duncan 

test, while those with similar letter completely or partially are non-significantly different 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5872786/#B88-nutrients-10-00368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5872786/#B91-nutrients-10-00368
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This matches with Ahmed, (2014) who reported significant improvement in serum proteins of 

rats given Physalisperuviana L. compared to their corresponding positive control. The reduction of 

serum protein level in rats (positive control) might be due to loss in urine due to kidney dysfunction or 

loss of muscle protein.Serum hypo-albuminemia is related to protein energy wasting and strongly 

associated with increased morbidity and attenuation of exercise-induced muscle damage.  Consuming 

sweet cherry make recovery of muscle damage because of their phenolic compounds, as well as their 

antioxidant, anti-inflammatory and health-promoting properties (Leonardo, et al., 2015). 

 

Tomás-Barberán and Espín, (2001)reported that sweet cherry polyphenols include phenolic 

acids (hydroxycinnamic and hydroxybenzoic acids) and flavonoids (anthocyanins, flavonols and flavan-

3-ols). (Viljevac et al., 2012). 

 

Serum electrolytes sodium (Na+) and Potassium (K+)   

The data in Table (6) show the effect of supplemented diets with golden berry and sweet 

cherry on serum electrolytes sodium and Potassium. It showes that glycerol injection caused significant 

decrease in plasma sodium and Potassium of the positive control group compared to the normal 

control group. Both golden berry and sweet cherry groups (10 %) had significant increase of 

electrolytes; sodium and potassium in plasma. 

 

Table (6) 

The effect of supplementing golden berry and sweet cherry on serum electrolytes sodium (Na+) 

and potassium (K+) of the experimental rats 

Parameters 

Groups  
Na (mg dL

-1
) K (mg dL

-1
) 

Negative control  151.3±1.3
a
 5.4±0.6

a
 

Positive control  141.8 ±1.4
e
 3.5±0.2

de
 

Golden berry (5%) 145.3±1.8
 c
 4.2±0.1

c
 

Golden berry (10%) 149.1±1.9
b
 4.8±0.08

b
 

Sweet cherry (5%) 143.6±1.8
d
 4.0±0.08

d
 

Sweet cherry (10%) 149.5±1.4
b
 4.9±0.2

b
 

Means with different letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by Duncan 

test, while those with similar letter completely or partially are non-significantly different 

 

Park et al., (2012) showed that glycerol induced renal failure in rats was associated with 

significant increase in fractional excretion of sodium.Our findings are in agreement with earlier 

investigators who reported a significant decrease in serum Na+ in glycerol injected rat. 

 

Sweet cherries provides 10% of potassium, a mineral that is essential for keeping healthy heart. It is 

needed to maintain a regular heartbeat and helps to remove excess sodium from the body, regulating 

blood pressure. Higher intake of potassium is associated with  reduced risk of heart disease and stroke 

.What’s more, cherries are rich in powerful polyphenol antioxidants, including anthocyanins, flavonols 

and catechins which may help keep healthy heart by protecting against cellular damage and reducing 

inflammation Kaya et al., (2013 ). 

 

Najafzadeh et al., (2011)reported that patients with kidney disease, were frequently 

concerned with potassium intake. The level of potassium (K+  ( was also shown to be elevated 

significantly, in the affected group (glycerol alone), this was as a result of the damage to the proximal 

convulated tubule (Crook, 2012). This agrees with the work of (Lehnhardt and Kemper, 2011) who 

https://www.healthline.com/nutrition/sodium-per-day
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reported that acute renal insufficiency leads to increased serum potassium, however, these levels were 

shown to be decreased significantly, in the positive control group as a result of the antioxidant and anti-

inflammatory property of vitamin C to ameliorate the damage to the tubules. 

 

In this context;Puente et al., (2011) found that the antioxidant activity associated with physalis 

peruvianaL. is due to the high levels of polyphenols. The study estimated good amounts of total 

phenolic and flavonoid compounds in physalis peruviana L. extract. In this respect, significant amounts 

of phenolic and flavonoid compounds in physalis peruviana L. extracts were reported (Wu et al., 2009), 

while others considered the fruit of Physalis peruviana L. is a source of phenolic compounds in food 

(Ramadan, 2011 and  Puente et al.,2011). 

 

Liver enzymes: 

Liver enzymes expressed as SGOT and SGPT (U L
-1

) of all groups are shown in Table (7). 

The mean values of SGPT enzyme in the control positive group injected with glycerol were significantly 

higher at (p<0.05) compared to normal rats group. The best results were recorded in golden berry 

(10%) and sweet cherry (10%), where the SGPT is significantly lower than the positive control. Treated 

groups with 10% golden berry and 10 % sweet cherry had a significant decrease in serum levels. 

Hence, treated groups with sweet cherry and golden berry revealed the greatest decline in enzyme 

levels in the serum as compared with the positive control group.                                       

 

Table (7) 

The effect of supplementing golden berry and sweet cherry on plasma liver enzymes of the 

experimental rats 

Means with dissimilar letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by 

Duncan test, while those with similar letter completely or partially are non-significantly different 

 

Taj et al., (2014)showed the anti-hepatotoxic effect of physalis peruviana in the whole ripe 

fruit. Animals treated/fed with various preparations of physalis peruviana showed significant lowering 

effect (p<0.05) in the elevated levels of serum markers like SPGT and SGOT indicating the protection 

against hepatic cell damage.  The possible mechanism of the physalis peruviana as hepatoprotective 

element may be due to its antioxidant effect. Also, the same author reported that different compounds: 

28- hydroxywithanolide, withanolides, phygrine, kaempferol, and quercitin di- and tri-glycosides are 

present in physalis peruviana. These compounds have a strong antioxidant property and prevent 

oxidative damage to liver microsomes and hepatocytes. It has been reported that physalis peruviana 

contains phytochemicals, flavonoids, saponins and phenols. Flavonoids are powerful antioxidants 

against free radicals and are described as free-radical scavengers. The antioxidant property is claimed 

to be one of the mechanisms of hepatoprotective impact. 

 

 

 

Parameters 

Groups 
SGPT (U L

-1
) SGOT ( U L

-1
) 

Negative control  24.o±1.41
f
 42.5±1.87

d
 

Positive control  65.7 ±1.03
 a
 85.0±3.22

a
 

Golden berry (5%) 37.7±0.81
 b
 53.1±2.22

b
 

Golden berry (10%) 26.7±1.63
e
 47.6±1.50

c
 

Sweet cherry (5%) 33.7±2.65
 c
 47.5±1.51

c
 

Sweet cherry (10%) 28.8±2.1
d
 45.8±1.7

c
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Antioxidant enzyme marker: 

Table (8) shows the antioxidant activities of plasma superoxide dismutase (SOD) in all groups 

of rats. It is clear that, due to glycerol injection, the activities of plasma SOD significantly declined; this 

loss of antioxidant enzymes as a result of liver disorders. SOD enzyme of 5, 10 % golden berry and 

sweet cherry group’s recorded significant change compared to positive control group.  

 

Table (8) 

The effect of supplementing golden berry and sweet cherry on plasma superoxide 

dismutase(SOD),and malondialdehyd (MDA) ofliver tissue of the experimental rats 

Means with different letters (a, b, c, d, etc.) in the same column differ significantly at p≤0.05 by Duncan 

test, while those with similar letter completely or partially are non-significantly different 

 

Other studies have demonstrated that timely prophylactic and/or early therapeutic 

interventions (either pre- or coadministration) ameliorated glycerol-induced acute kidney injury (Homsi 

et al., 2010; Wang et al., 2011). The mechanism of generation of oxidative stress was through the 

release of iron from heme group of myoglobin. Iron induces the generation of superoxides and high 

activity oxides such as hydrogen peroxide and oxygen molecules that increase oxidative stress and 

provoke lipid peroxidation and cellular death .Ahmed, (2014) reported that physalis peruviana L. 

resulted a significant increments in SOD as compared with other groups. Cherry compounds have 

been shown to increase the activity of the body’s antioxidant enzyme, superoxide dismutase (SOD). 

Researchers have stated that sweet cherry “have the highest antioxidant and anti-inflammatory content 

of any food.” Also, sweet cherry compounds increase the activity of superoxide dismutase (SOD), 

which is the key of antioxidant enzyme. (Sari et al., 2009) 

 

Lipid peroxidation assay of liver tissue: 

Data in table (8) demonstrated the protective effect of sweet cherry and golden berry on 

malondialdehyde(MDA) as lipid peroxidation assay of liver tissue.  There was a significant increase in 

MAD level in positive control compared to the negative control. Treated groups with sweet cherry and 

golden berry 10 % had a significant decrease in MAD level. 

 

Cherry owe its potency in part to high anthocyanin content, their real secret is their extremely 

broad range of anthocyanins. As a result, sweet cherry synergistically target a remarkably wide 

spectrum of oxidation- and inflammation-induced diseases. It is worth noting that sweet cherry mostly 

reducing effect on elevated MDA concentration in hyperuricemic rats rather than on the normal MDA 

concentration. Studies have identified the active antioxidants within sweet cherry as eight polyphenolic 

compounds, including anthocyanins, chlorogenic acid, gallic acid, p-coumaric acid and quercetin 

(Chaovanalikit and Wrolstad, 2004).Anthocyanins from cherries could significantly decrease MDA in 

serum and increase activity of SOD in serum on day 28 after the injection. (Suzuki et al., 

               Parameters 

Groups 
MAD (nmol g

-1
. tissue) SOD( U ml

-1
  ) 

Negative control  14.7±1.3
d
 152.1±1.3

a
 

Positive control  29.5 ±0.8
a
 116.1±1.7

f
 

Golden berry (5%) 26.2±0.7
 b
 126.0±1.5

e
 

Golden berry (10%) 19.9±0.6
c
 143.6±1.2

c
 

Sweet cherry (5%) 23.4±2.3
 b
 129.5±1.4

d
 

Sweet cherry (10%) 16.8±1.6
c
 147.6±1.8

b
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2004).Furthermore, (Singhet al., 2006)concluded that renoprotective effect of polyphenols can be 

ascribed to their potent ROS scavenging and metal chelating properties. In the light of this, it was found 

that quercetin is the main polyphenols in physalisperuviana L., followed by myricetin and kaempferol. 

Quercetin, for example, has various biological activities such as antioxidant and anti-inflammatory 

functions )Sadowska-Woda et al., 2010) 

 

Conclusion and recommendation: 

The results from this study focus on the effect of golden berry and sweet cherry on acute renal 

failure in rats induced by glycerol. As glycerol injection caused renal tubular injury and renal tubular 

myoglobin deposition together with disturbed liver metabolism. Thus, the study proved that using 

golden berry and sweet cherry in diets of the rats protected the internal organs functions from damage 

by glycerol. The study recommends its trial on patients with disturbed liver and kidney function before 

its generalization. 
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المصابة  الجرذانعلى  المجففةلبعض الفواكه  ةوالبٌوكٌمٌائٌ ةدراسة التأثٌرات البٌولوجٌ

 بالفشل الكلوي الحاد
 

أسماء عبدالعزٌز تمراز -إنصاف مختار ٌسن  -علا إبراهٌم الدسوقً علً   

 

جامعة الأزهر -كلٌة الاقتصاد المنزلً - ةقسم التغذٌة وعلوم الاطعم  - مصر –طنطا    

 

العربً الملخص  

 
حٌث ٌتم تناول الحرنكش والكرٌز لقٌمتهما الغذائٌة ولتحسٌن الصحة فً بعض الحالات المرضٌة. أجرٌت هذه الدراسة لمعرفة تأثٌر  

±  150الحرنكش والكرٌز على الفشل الكلوي الحاد فً الجرذان المحدث بالجلسرٌن. استخدام ستة وثلاثون ذكورًا من الجرذان البٌضاء البالغ )

مل /  10قسمة إلى مجموعتٌن رئٌسٌتٌن ؛ واحد ٌستخدم كمجموعة ضابطه سالبه ، وتم حقن الباقً فً العضل بالجلسرٌن بمعدل )جم( ، م  10

مجموعات  5لاحداث الفشل الكلوي الحاد. تم تقسٌم هذه المجموعة الرئٌسٌة إلى  %(0.9% ح/ح فً محلول ملحً معقم 50كجممن وزن الفار 

٪( من 10٪ و 5دام واحدة كمجموعه ضابطه موجبه وتم تغذٌة المجموعات الأربع الأخرى بنظام غذائً مدعم  بنسبة )فرعٌة متساوٌة ؛ تم استخ

الأكسدة الحرنكش والكرٌز لكل منهما. تم عمل التقٌٌم البٌولوجً ، وأنزٌمات الكبد ، وظائف الكلى ، وقٌاس نسبه الصودٌوم والبوتاسٌوم ومضادات 

ربة. أشارت النتائج إلى أن وظائف الكلى والكبد قد تحسنت بشكل ملحوظ فً مجموعات الجرذان التً تناولت الحرنكش فً الدم فً نهاٌة التج

٪ بالمقارنة مع المجموعة الضابطه الموجبه. أظهرت المجموعة المحقونه  5٪ ، تلٌها مجموعتً الحرنكش والكرٌز بنسبة  10والكرٌز بنسبة 

بروتٌنات سٌرم الدم كذلك نسبة الصودٌوم والبوتاسٌوم من ناحٌة أخرى كما أظهرت جمٌع المجموعات التً تناولت  بالجلسرٌن انخفاضًا كبٌرًا فً

الحرنكش والكرٌز زٌادة ملحوظة تدرٌجٌاً. ونخلص من هذه الدراسة الً الفوائد الصحٌة للحرنكش والكرٌز فً حٌوانات التجارب المصابه 

 بتجربتهما علً مرضى الكلى والكبد. بأمراض الكلى و أمراض الكبد وٌنصح

 الحرنكش والكرٌز.  -الجلسرٌن   -: الفشل الكلوي الحاد  الكلمات المفتاحٌة 

 


