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Abstract 
A common preservative, sodium benzoate, is used in a variety of foods, such as salads, fruit juices, 
jams, and carbonated drinks, as well as in the pharmaceutical industry to preserve liquid 
medications. Ephedra alata is utilized for its anti-cold and anti-hay fever, and asthmatic effects. The 

purpose of this study is to evaluate Ephedra alata aqueous extract's ability to protect against sodium 
benzoate-induced kidney injuries, including urea, creatinine, uric acid, sodium, potassium, and 
chloride in the blood sera in male rats.  In this study, twenty male albino rats weighing between 195 
and 300 g were employed. The rats were divided into 4 groups, each with 5 rats. Animals in the 
control group were given distilled water orally every day for two weeks. In the group of sodium 

benzoate, rats were administered 100 mg/kg/b. w. of sodium benzoate orally daily for two weeks. 
Ephedra alata group, included rats that were administered aqueous extract of Ephedra alata daily at 
a dose (1g/kg b.w.) for two weeks. Animals received an oral dose of ephedra aqueous extract with 
sodium benzoate for two weeks. Twenty-four hours after the two-week treatment period ended, the 
rats from the reference and experimental groups were weighed and sacrificed by jugular decapitation. 
Their blood samples were collected for biochemical investigation, including urea, creatinine, uric 
acid, sodium, potassium, and chloride in the blood sera. According to the study's findings, when 
compared to the control group, none of the groups' serum urea, creatinine, uric acid, Na+, K+2, and 
Cl levels changed significantly after two weeks; however, the sodium benzoate rats' potassium levels 
significantly decreased. In conclusion, the study's findings support sodium benzoate's little harmful 
effects on the kidneys and no effects of ephedra when it is administered as a protective agent.  
Keywords. Sodium Benzoate, Ephedra Alata, Rat, Kidney Biochemical.  

 

Introduction 
Sodium benzoate, which has the number E211, is the sodium salt of the non-essential amino acid glutamic 

acid. It has the chemical formula C7H5NaO2 and is benzene carboxylic acid sodium salt (benzoic acid) [1,2]. 

People with urea cycle abnormalities who have acute hyperammonemia have been treated with sodium 

benzoate [3]. In the early stages of zebra fish larval development, sodium benzoate can cause teratogenicity, 
neurotoxicity, and nephrotoxicity [4]. Additionally, the kidney excretes sodium benzoate as hippuric acid 

after it has been conjugated with glycine in the liver [5].  

Sodium benzoate caused a decrease in Hb and WBC, while significant increases in Na+, K+, HCO3
-, and Cl- 

showed no significant changes [6]. Blood total protein, albumin, creatinine, aspartate aminotransferase, 

alanine aminotransferase, alkaline phosphatase, and cholesterol all increased as a result of sodium 

benzoate's subchronic toxicity. While, non-significant increase in blood urea nitrogen, uric acid, also, non-
significant decrease in glucose, plasma globulin levels [7]. The male albino rats administered with sodium 

benzoate caused a decrease in total protein, albumin, cholesterol, triglycerides, urea, creatinine, uric acid, 

ALP, AST, and ALT [8].  

Sodium benzoate markedly increased serum levels of AST, ALT, urea, uric acid, and creatinine [9]. Lipid 

peroxidation and GSH level in kidney tissues were markedly elevated by sodium benzoate, but CAT activity 
in the kidney tissues was markedly decreased [10]. Compared to the control group, sodium benzoate 

increased the activity of ALT, AST, ALP, albumin, bilirubin, and MDA while decreasing GSH, CAT, and SOD 

[11]. Rats given sodium benzoate showed no discernible changes in the weight of body, liver, kidney, heart, 

testis, and relative weights of liver, kidney, heart, or testis [12]. Ephedra alata (E. alata) pertains to the 

Ephedraceae family. These plants are widely distributed over North Africa, Palestine, Libya, Egypt, Saudi 

Arabia, and Iraq. E. alata has been used extensively in traditional medicine in Libya and other Arabian 
countries. E. alata has been used to treat asthma, hay fever, and common colds [13]. Significant variations 

in the overall body weight and the relative weight of the organs were brought on by E. alata, with varying 

differences in the oxidative stress parameters [14]. In traditional medicine, many diseases, including cancer, 

are commonly treated with E. alata [15,16]. Additionally, some study groups recommended E. alata as a 

therapy for diabetes mellitus.  
Acute administration of ephedrine and/or caffeine, either independently or in combination, stimulated 

cardiovascular and central nervous system parameters [17]. Rats treated with carbon tetrachloride showed 

a substantial decrease in ALP and bilirubin due to the hepatoprotective action of 500 mg/kg dosages of E. 

foliate (whole plant) crude extract. [18]. Fatty acids, sterols, neutral lipids, phospholipids, and total lipid in 
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Aspergillus flavus were considerably reduced by the use of E. alata extracts [19]. The administration of E. 

pachyclada extract considerably reduced the serum's ALT and AST activities [20]. The animal receiving 

carbon tetrachloride also had a higher survival rate. In mice, E. pachyclada extract significantly decreased 

serum AST and ALT levels [21]. The aqueous extracts of E. alata caused a non-significant increase in 
potassium and sodium loss in comparison to the control group [22]. Rats given E. alata aqueous extracts 

showed no discernible changes in the weight of body, liver, kidney, heart, testis, and relative weights of liver, 

kidney, heart, or testis [12]. 

Methods  
Animals 

Twenty male albino rats (Rattus norvegicus) weighing between 195 and 300 g were used in this investigation. 
They were acquired from the animal home of the Zoology Department at the University of Omar Al-Mukhtar's 

Science Faculty. The animals were housed in four groups of cages in identical rooms with constant 

environmental conditions, such as humidity (50–60%) and temperature (22±3°C). Ad libitum water and 

sufficient rat feed were provided to them. To the study's two-week start, all rats were given 2 weeks to become 

acclimated to the surroundings. 

Experimental chemical and medical plant 

Sodium benzoate is a compound with the chemical formula C6H5COONa was utilized. BDH Chemicals Ltd. 
(England) provided it. Ephedra alata: On the east coast of Libya, in the Al-Jabal Al-Akhdar district, leaves 

of the plant were collected. The extraction process for E. alata was carried out using the methodology 

described by [23]. 

 

Preparation of sodium benzoate 
For two weeks, sodium benzoate was taken orally at a dose of 100 mg/kg/b. w. dissolved in newly prepared 

distilled water, according to the group distribution [24].  

 

Preparation of Ephedra alata 

After being weighed, the leaves were cleaned with water, dried, and then chopped into small pieces, weighed 

again. Hit the quantity in the mixer for an hour, filtered with a funnel. The solvent from the samples was 
removed using a rotary evaporator, and the heavy extract was gathered. For a total of two weeks during the 

trial, E. alata was given orally daily at a dose of 1 g/kg/b. w [25]. To avoid harming the buccal and oral 

interior linings, the two dosages were given orally via a customized gastric tube with a smooth tip. 

Experimental design  

For this experiment, a total of twenty male albino rats were used. Using the following procedure, the rats 
were randomly assigned to four equal groups, each including five male rats: 1- Control group (G1): The 

animals in this group received daily oral gavages of distilled water for two weeks. 2- Sodium benzoate treated 

group (G2): Rats were administered 100 mg/kg/b. w. of sodium benzoate orally daily for two weeks. 3- E. 

alata treated group (G3): For two weeks, the rats in this group were given a daily dose of 1g/kg b. w. of E. 

alata. 4- Combination Group (G4): The animals in this group received an oral dose of ephedra (1 g/kg b. w.) 

and sodium benzoate (100 mg/kg b. w.) for two weeks. 
 

Serum samples preparation 

The animals were slaughtered at the end of the 2nd week. Glass tubes were used to collect separate blood 

samples from each of them. Centrifugation was used to separate the serum for ten minutes at 3000 rpm. 

The resulting sera were gathered for examination using biochemistry. 

Serum urea level measurement 
Using a commercial kit acquired from Randox, U.K., blood urea was measured using the Fawcett and Scott 

method [26]. 

Serum creatinine level measurement 

The Stanbio, U.S.A. kit and the Seeling and Wust technique [27] were used to measure serum creatinine. 

Serum uric acid levels measurement 
The Walker et al. method was used to measure blood uric acid [28]. 

Determination of serum sodium ion (Na+) levels 

Sodium was determined using commercial kits purchased from Randox, U.K. according to the method of 

Tietz [29]. 

Determination of serum potassium ion (K+) levels 

A commercial kit from Randox, U.K., and the Tietz method [30] were used to measure the potassium 
concentration. 

Determination of serum chloride ion (Cl-) levels 
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Using Skeggs and Hochstrasser's approach, blood chloride was measured [31]. 

 

Analytical Statistics 
Finding the difference between means was done using one-way analysis of variance (ANOVA). Tukey's test 
was used to distinguish means at P<0.05. When two means are compared, the t-test is also utilized. The 

Minitab statistical package application (Minitab version 21) was used to collect all of the data above. 

Results 
Concentrations of serum urea, creatinine, and uric acid 

Blood urea, creatinine, and uric acid levels are measured, and the results are shown in Table 1 and Figures 

1-3. Throughout the investigation, control rats displayed essentially consistent levels. Furthermore, when 

compared to the control group, no discernible changes in serum urea, creatinine, or uric acid concentrations 

were seen in any of the groups after two weeks. However, after two weeks, the serum urea, creatinine, and 
uric acid concentrations of the sodium benzoate group were 49.00±3.84 (8.4%), 1.20±0.08 (0.24%), and 

6.90±0.34 (1.52%), respectively, and were not statistically different from those of the reference group.  

 In the E. alata group, the blood urea, creatinine, and uric acid concentrations recorded a non-statistical 

increase, where recorded as 40.80±4.66 (0.2 %), 1.20±0.25 (0.24 %), and 5.96±0.97 (0.58 %), respectively, 

when compared with the control. In the combination group, the levels of serum urea showed a slight decline. 

Where reached 39.80±1.88 at percentage (-0.8 %), while creatinine and uric acid recorded a non-significant 
increase where reaching 1.02±0.07 at percentage (0.06 %) and 5.98±0.30 at percentage (0.6 %) respectively, 

after two weeks, in contrast to the control group. 

 
Table 1. Aqueous extract from E. alata protects blood urea (mg/dl), creatinine (mg/dl), and uric acid (mg/dl) 

levels from sodium benzoate toxicity. 

Parameters Duration Group G1- control 
G2- Sodium 

benzoate 
Group 

G3- E. alata 
Group 

G4- Comb. 
Group 

Urea 2nd week 
Mean ± S.E. 
% of change 

40.60A±1.86 
 

49.00A±3.84 
8.4 

40.80A±4.66 
0.2 

39.80A±1.88 
-0.8 

Creatinine 2nd week 
Mean ± S.E. 
% of change 

0.96A±0.08 
 

1.20A±0.08 
0.24 

1.20A±0.25 
0.24 

1.02A±0.07 
0.06 

Uric Acid 2nd week 
Mean ± S.E. 
% of change 

5.38A±0.34 
 

6.90A±0.34 
1.52 

5.96A±0.97 
0.58 

5.98A±0.30 
0.6 

A, B: The groups in the same row with different letters are statistically significant (p ˂ 0.05). 

  

 

 

 
 

 

 

 

 
 

 

 

 

 
Figure 1: The preventive effect of E. alata aqueous extract on urea levels (mg/dl) against sodium benzoate 

toxicity. Similar letters indicate no significant differences between the means (p > 0.05). 
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Figure 2: The preventive effect of E. alata aqueous extract on creatinine levels (mg/dl) against sodium 

benzoate toxicity. Similar letters indicate no significant differences between the means (p > 0.05). 

 

 
 

Figure 3: The preventive effect of E. alata aqueous extract on uric acid levels (mg/dl) against sodium 
benzoate toxicity. Similar letters indicate no significant differences between the means (p > 0.05). 

 

Serum Na+, K+2, and Cl- c0ncentrations 

The concentrations of serum Na+, K+2, and Cl- are shown in (Table 2) and (Figures 4, 5 and 6). In the sodium 

benzoate and E. alata groups, a non-significant decrease in blood Na+ concentrations was observed when 
compared with the reference group at 2 weeks, reaching 126.80±9.06 (-22.2 %) and 140.80±0.49 (-8.2 %), 

respectively, at 2weeks (Table 2) and (Figure 4). In combination, rats demonstrated a non-statistical rise in 

Na+ levels, where they recorded 153.20±5.37 (4.2 %) following two weeks. In E. alata and combination rats 

demonstrated a non-statistical decrease in K+2 levels, reaching 5.04±0.08 (-0.54 %) and 5.20±0.22 (-0.38 %) 

respectively.  While sodium benzoate group showed a significant decrease in K+2 levels after 2 weeks where 

reaching 4.30±0.19 (-1.28 %) (Table 2) and (Figure 5). In blood chloride concentrations, no remarkable 
alterations were reported in all groups in comparison with the reference group following two weeks, where 

it reached 109.00±2.28 (6.6 %) in the sodium benzoate group, 103.20±1.77 (0.8 %), and the combination 

group 108.20±2.35 (5.8 %) (Table 2) and (Figure 6). 
Table 2: Aqueous extract from E. alata protects serum Na+ (mmol/l), K+2 (mmol/l), and Cl- (mmol/l) 

concentrations from sodium benzoate toxicity 

Parameters Duration 
Group 

G1- control 
G2- Sodium 

benzoate 
Group 

G3- E. alata 
Group 

G4- Comb. 
Group 

Sodium 2nd week 
Mean ± S.E. 
% of change 

149.00AB±3.64 
 

126.80B±9.06 
-22.2 

140.80AB±0.49 
-8.2 

153.20A±5.37 
4.2 

Potassium 2nd week 
Mean ± S.E. 
% of change 

5.58A±0.24 
 

4.30B±0.19 
-1.28 

5.04AB±0.08 
-0.54 

5.20A±0.22 
-0.38 

Chloride 2nd week 
Mean ± S.E. 
% of change 

102.40A±1.17 
 

109.00A±2.28 
6.6 

103.20A±1.77 
0.8 

108.20A±2.35 
5.8 

A, B: The groups in the same row with different letters are statistically significant (p ˂ 0.05). 
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Figure 4: The preventive effect of E. alata aqueous extract on sodium levels (mmol/L) against sodium 

benzoate toxicity. Different letters indicate significant differences between the means (p < 0.05). Similar 
letters indicate no statistical differences between the means (p > 0.05). 

 

 
Figure 5: The preventive effect of E. alata aqueous extract on potassium levels (mmol/L) against sodium 
benzoate toxicity. Different letters indicate significant differences between the means (p < 0.05). Similar 

letters indicate no statistical differences between the means (p > 0.05). 
 

 
Figure 6:  The preventive effect of E. alata aqueous extract on chloride levels (mmol/L) against sodium 

benzoate toxicity. Similar letters indicate no statistical differences between the means (p > 0.05). 
 

Discussion 
Carbonated drinks, olives, sauces, relishes, jellies, jams, preserves, olives, syrups, salted margarine, fruit 

salads, prepared salads, low-fat salad dressing, and vegetable storage all include sodium benzoate [5,32]. 

In temperate regions of North and South America, Northern Africa, and Eurasia, ephedra is abundantly 

found. Ephedra's extensive history of therapeutic use is largely due to its presence in various alkaloids, 

including ephedrine. Ephedra's medical history dates back at least 2700 B.C., when the Chinese used E. 
sinica to treat bronchitis, cough, and asthma. [33,34,35]. 

This investigation revealed that, as compared to the reference rats, there were no appreciable alterations in 

the serum concentrations of uric acid, urea, or creatinine in any of the groups after 2 weeks. This result is 

similar to that of Dewangan in rats [7] and disagrees with Aziz and Zabut; Oyewole et al.; Tawfek et al. 
[8,9,24] in rats when treated with sodium benzoate. The differences between these results may be due to 
different doses and durations. From this study no effects of ephedra and combination (sodium benzoate and 

ephedra) on concentrations of blood uric acid, urea, and creatinine after two weeks in comparison to the 

control group. 

In sodium benzoate groups, the results indicate that non-significant decrease in serum Na+. While it showed 

a significant decrease in K+2 levels. Furthermore, in serum chloride levels, no remarkable changes were 

https://doi.org/10.54361/ajmas.258345


Alqalam Journal of Medical and Applied Sciences. 2025;8(3):1579-1585 

https://doi.org/10.54361/ajmas.258345 

 

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0 

Received: 02-06-2025 - Accepted: 26-07-2025 - Published: 02-08-2025    1584 

reported comparing the control group after 2 weeks. These results agree with Ibekwe et al. in rats when 

studying the effects of sodium benzoate on K+2 and Cl- levels [6] and Tawfek et al. in K+2 levels on rats [24], 

and disagree with Ibekwe et al. in sodium levels [6] and Tawfek et al. in Na+ and Cl- levels [24]. The differences 

between these results may be due to different doses and durations. The results showed that non-significant 

decrease in the ephedra group and a non-significant increase in the combination group for serum Na+. While, 
showed K+2 levels lowered in the ephedra and combination rats, but not statistically. Furthermore, in serum 

chloride levels, non-significant changes were reported in the ephedra and combination groups after two 

weeks, when compared with the reference rats. These results are in agreement with the results of Rahhal et 
al., who showed a non-significant increase in Na+ and K+2 in mice when treated with ephedra [22]. 

 

Conclusion 
In summary, the findings of this investigation support sodium benzoate's hazardous effects on the kidneys 

and the lack of impact of ephedra when administered as a kidney-protective agent to adult male rats. 
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