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Abstract 
Hepatotoxicity and nephrotoxicity are global health issues. Herbal therapy, such as ginger, still treats and prevents hepatotoxic 
and nephrotoxic functioning diseases. Five levels of pan bread supplemented with ginger (2, 4, 6, 10, and 12%) were sensory 
evaluated for the overall acceptability. The results showed that the overall acceptability of pan bread containing 2, 4, and 6% 
ginger was more acceptable than the levels of ginger 10 and 12%. Thirty-five male albino rats weighing (170 ± 10 gm) were 
used for biochemical study. The rats were distributed into five groups, each containing 7 rats. The first group (- ve) fed on wheat 
bread with a basal diet. The second group was fed on wheat pan bread with a basal diet until they received the dose of CCL4 
and kept as a control group (+ve). Group 3, 4, and 5: fed on pan wheat bread supplemented with (2%, 4%, and 6% ginger, 
respectively). After 4 weeks, the control group 2 (+ve) and groups (3, 4, and 5) were subcutaneously injected (twice a week) 
with a dose of 4ml CCL4 in olive oil (50% v/v) /kg of body weight for another two weeks to induce chronic damage in the liver 
and kidney. The results of biochemical analysis of pan bread supplemented with ginger 6% treatment indicated an improvement 
of lipid profile, thyroid gland, antioxidant enzymes, kidney and liver functions in serum. Our biochemical studies corroborated 
the histology of liver and kidney tissues. The study suggests incorporating ginger into our daily diet as a functional food 
supplement for bread products. 
Keywords:  Pan Bread, Ginger, Hepatotoxic, Nephrotoxic, Albino Rats   

1. Introduction 

Numerous botanical species, such as "ginger, 

grapefruit, and chamomile", significantly promote 

human health and well-being. Zingiber officinale, 

commonly known as ginger, is commonly employed 

as a culinary additive in diverse global cuisines 

(Shahrajabian et al. 2019). Chemical analysis of 

ginger revealing the presence of more than 400 

distinct chemicals. Ginger rhizomes mostly consist of 

carbohydrates (50–70%), lipids (3–8%), terpenes, and 

phenolic chemicals (Zhukovets & Özcan, 2020). 

Ginger has many terpene components such as 

"zingiberene, β-bisabolene, α-farnesene, β-

sesquiphellandrene, and α-curcumene". Additionally, 

it contains phenolic compounds like gingerol, 

paradols, and shogaol. Gingerols (23–25%) and 

shogaol (18–25%) are more abundant than other 

compounds. In addition to these, the presence of 

amino acids, raw fiber, ash, protein, phytosterols, 

vitamins such as nicotinic acid and vitamin A, and 

minerals has been reported (Gonzalez-Gonzalez et al., 

2023). According to Zhukovets and Özcan (2020), 

ginger is a rich source of antioxidants and contains 

numerous antioxidant components, making it a viable 

supplement with high antioxidant content. The 

chemical analysis of pan bread with ginger 6% 

showed the highest content of protein, fat, fiber, and 

ash compared with raw wheat and pan bread of wheat 

(Shawir et al., 2024).  Attia et al. (2013) reported that 

ginger possesses potent antioxidant properties that can 

potentially mitigate or prevent the formation of free 

radicals and safeguard cells against lipid oxidation. 

Ginger has been found to have hepatoprotective and 

nephrotoxic properties and is commonly consumed by 

humans (Shakya 2016).  

Triticum aestivum L., commonly known as 

common wheat, is a crucial constituent of the human 

diet. It manufactures food items such as bread, 

noodles, steamed bread, and cakes. The chemical 

analysis of raw wheat revealed that it has a protein 

content of 31.40%, a dietary fiber level of 18.50%, and 

a fat content of 7.0%. Additionally, it contains crucial 

amino acids, including isoleucine, leucine, and lysine   

(Akbari et al., 2022). 

Bread is a popular cereal product and contains 

many nutrients, such as vitamins and minerals, 

especially phosphorus and copper (Ibrahim et al. 

2015). The enrichment of wheat with ginger powder 

in making bread and cookies can potentially improve 

individuals' health and nutritional well-being, given 

https://doi.org/10.21608/ejchem.2024.257594.9039
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the health advantages associated with these 

ingredients. Numerous investigations have 

documented the utilization of composite flour derived 

from wheat (Jukić et al. 2022). 

Carbon tetrachloride is a chemical substance that 

can cause damage to the liver and kidneys in both 

humans and animals. The hepatotoxicity of carbon 

tetrachloride is attributed to its reduction by the 

cytochrome P450 enzyme system, as reported by 

Girish and Pradhan (Girish and Pradhan 2012).  

The hepatotoxicity induced by the liver toxicant 

CCl4 is primarily attributed to the lipid peroxidative 

degradation of biomembranes. The induction of 

chronic liver injury in rats can be observed upon the 

administration of carbon tetrachloride (Abdel Moneim 

2016). The kidney, which is responsible for waste 

disposal, is a target for xenobiotic toxicants, including 

CCl4, which can cause oxidative DNA damage and 

kidney cell death (Ma et al. 2014). 

 A healthy diet is beneficial in mitigating the 

adverse consequences of hepatotoxicity and 

nephrotoxicity, two significant global health issues. 

Using wheat and ginger powder as composite mixes in 

preparing pan bread may improve customers' 

nutritional and health status, given the health benefits 

of these ingredients. The study aimed to investigate 

the protective effect of pan bread fortified with ginger 

on the liver and renal function of hepatotoxic and 

nephrotoxic albino rats. 

 

2. Materials 

2.1. Samples 

Ginger (Zingiber officinale). Wheat flour was 

extracted 72%, and salt and yeast were obtained from 

local markets in Alexandria, Egypt.  

 

2.2. Chemicals and Kits 

- All chemicals and reagents used were analytical 

grades obtained from EL- Goumhorya, Chemical 

Company, Egypt and Carbon tetrachloride (CCL4) 

was purchased from Merck, Darmstadt. 

- All kits for determining of the biochemical 

parameters were obtained from Sigma Chemical 

Company, Egypt. 
 

2.3. Animals 

A total of 35 male Albino rats of "the Sprague 

Dawley Strain" were acquired from the animal house 

of the Institute of Graduate Studies and Research, 

Alexandria University. The rats had a mean weight of 

170 ±10 grams. 

 

3. Methods 

3.1. Preparation of Ginger Powder 

The fresh ginger was rinsed with clean water to 

eliminate any impurities. Once the cleaning process 

was completed, the fresh ginger was sliced. The ginger 

slices were dehydrated in an oven at 40°C and milled 

using an electric grinder (Moulinex, France) to obtain 

a fine powder. The ginger powder was then sifted 

through a 0.2 mm sieve and stored in a polyethylene 

bag until it was ready to be used (Almasodi 2018). 

3.2. Preparation of pan bread supplemented with 

ginger 

 

The components of pan bread enhanced with 

ginger are presented in Table (1). Pan bread 

supplemented with ginger was prepared by mixing 

wheat flour, salt, yeast, and sugar. Ginger and warm 

water were added slowly, forming a dough that was 

incubated for 30 minutes before being cut into 

spherical pieces and rolled into a round shape. The 

dough was then fermented for another 20 minutes 

before being baked on medium heat in a Tefal frying 

pan until the loaves were fully cooked (Amjad et al., 

2021). 

 

3.3. Sensory evaluation 

Sensory evaluation of pan bread and pan bread 

supplemented with different concentrations of ginger 

(2, 4, 6, 10, and 12%) were conducted in the 

Department of Home Economics, Faculty of Specific 

Education, Alexandria University. The samples were 

evaluated by using 40 panelists from the staff and 

students for color, taste, odor, texture, and overall 

acceptability, according to Almasodi (2018).3.4. 

Biological study 

 

3.4. Biological study 

3.4.1. preparation of diets:  

The basal and experimental diets were prepared 

according to the method of Reeves et al. (1994) (Table 

2). 

 

 

Table (1): Ingredients used for preparation of pan bread supplemented with ginger 
Ingredients 

Treatment 

Wheat Flour Ginger Sugar Yeast Salt Water 

(g) ml 

Control Pan Bread (100%) wheat flour 100 - 2 2.5 0.7 50 

Pan Bread (2% Ginger + 98% wheat flour) 98 2 2 2.5 0.7 50 

Pan Bread (4% Ginger + 96% wheat flour) 96 4 2 2.5 0.7 50 

Pan Bread (6% Ginger + 94% wheat flour) 94 6 2 2.5 0.7 50 

Pan Bread (10% Ginger + 90% wheat flour) 90 10 2 2.5 0.7 50 
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Table (2): The ingredients of the basal diet  
Ingredients Amount (%) 

Casein 20 

Starch 66.25 

Corn Oil 4.0 

Choline Chloride 0.25 

Vitamins Mix 1.0 

Cellulose 5.0 

Salt Mixture 3.50 

Total 100 

 

3.4.2. Experimental animal design:  

Thirty-five adult male albino rats weighing 

approximately 170 ±10 grams were housed in well-

aerated cages under hygienic conditions and fed on a 

basal diet for two weeks for adaptation. After 

adaptation periods, rats were divided into five groups 

as follows: 

Group 1: (n=7 rats) was fed wheat pan bread 

during the experimental period, and they were kept as 

a negative control group (-ve). 

Group 2: (n=7 rats) was fed on wheat pan bread 

until it received the dose of CCL4 and kept as a 

positive control group (+ve) 

Group 3, 4 and 5: fed on pan wheat bread 

supplemented with (2%, 4% and 6% of ginger   

powder, respectively). 

After 4 weeks, the positive control group 2 (+ve) 

and groups (3,4 and 5) were subcutaneously injected 

(twice a week) with a dose of 4ml CCL4 in olive oil 

(50% v/v) /kg of body weight another two weeks to 

induce chronic damage in the liver and kidney. After 

that, blood samples were taken from rats to confirm 

the occurrence of hepatotoxicity and nephrotoxicity 

depending on the level of liver and kidney enzymes. 

After that, Rats of the control (+ve) were fed on wheat 

pan bread while groups (3, 4 and 5) were fed on pan 

bread supplemented with different concentrations of 

ginger for another 2 weeks. 

 

3.4.3. Blood sampling and organs 

After the 8-week experimental phase, rats were fasted 

overnight before being anesthetized by ether and 

dissected. Subsequently, blood samples were obtained 

and subjected to centrifugation at 3000 rpm to separate 

the serum, which was then utilized for biochemical 

analysis assessments. The measurement of total 

cholesterol followed the methodology described by 

Richmond (1973), triglyceride (T.G), (Fossati and 

Prencipe, 1982), "High-density lipoprotein" (HDL-c) 

(Lopes-Virella et al., 1977), "Low-density 

lipoprotein" (LDL-c) and "Very Low-density 

lipoprotein" VLDL-c were carried out according to 

Jaye et al. (2009). Serum thyroid stimulating hormone 

(TSH) (Hamouda et al., 2016). The liver enzymes, 

alkaline phosphates activity (ALP) (Lavie et al., 

2018), "Aspartate transaminase activity" (AST) (Yagi 

et al., 1985), and Alanine transaminase (ALT) activity 

(Williamson, 1974). The antioxidant enzyme activity 

of Glutathione peroxidase (GPX) (Yokota et al., 

1988), Catalase activity (CAT) (Hadwan and kadhum 

Ali, 2018), and superoxide dismutase activity (SOD) 

(Rigo et al., 1975). Urea (Wuepper et al., 2003), 

Creatinine (Shlipak et al., 2013). Histological data of 

liver and kidney tissues were examined under an 

Olympus light microscope, according to Gamble et al. 

(2008). 

 

3.7. Statistical analysis 

Data were analyzed using IBM SPSS software 

package version 23.0. Quantitative data was described 

using mean and standard deviation. The significance 

of the obtained results was judged at the 5% level. F-

test (ANOVA) was used to compare between more 

than two groups, and the Post Hoc test (LSD) was used 

for pairwise comparison (Kirkpatrick 2015). 

 

4. Results and Discussion 

4.1. Sensory evaluation  

The data in Table (3) and Fig. (1) showed the 

sensory evaluation of pan wheat pan bread and pan 

bread samples supplemented with different 

concentrations of ginger 2, 4, 6, 10 and 12%. The 

results showed that the mean values for color at a 

concentration of 6% gingerbread had the highest color 

acceptance score of 8.18, followed by bread 

supplemented with 4% gingerbread at 7.47, while the 

score was 6.24. Bread contains 12% ginger, which 

also had the lowest color values and acceptance. In the 

case of tasting, the mean values of acceptance showed 

that 6% of ginger pan bread had the highest value of 

taste acceptance, 8.47 compared with other treatments. 

The overall values of acceptance showed that 6% of 

ginger pan bread had the highest value of general 

acceptance, 8.24, followed by the treatment of pan 

bread with 4% ginger pan bread (7.47). In comparison, 

the treatment of pan bread with 10 and 12% added 

ginger had the lowest general acceptance values, 6.88 

and 6.53. Thus, these concentrations were rejected, 

and 2, 4 and 6% concentrations of ginger (the highest 

acceptability values) were used for biochemical 

studies. 

The present findings align with Almasodi (2018), 

which determined that substituting 3% gingerbread in 

wheat flour yields bread that is more palatable 

compared to bread made with an addition of 9% 

ginger. Furthermore, the findings align with the study 

conducted by Balestra et al. (2011), which proposed 

that incorporating ginger powder into the bread recipe 

would not enhance its acceptability. The sample 

containing the least amount of ginger powder 

exhibited the highest "overall acceptability" level. 

 

4.2. Lipid profile and thyroid-stimulating hormone 

"The data presented in Table (4) showed that the 

control (+ve) group significantly (P<0.05) increased 

the concentrations of all serum lipid profiles while 

HDL-c decreased. On the other hand, treatment of pan 
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bread supplemented with ginger (2, 4, and 6%) 

decreased all serum lipid profiles while increasing 

HDL-c compared to the control (+ve) group". 

Moreover, increasing pan bread supplemented with 

ginger decreased the lipid profile or increased HDL-c. 

Moreover, the data indicated that the level of TSH in 

the data showed that the control (+ve) group had 

significantly (P≤0.05) higher 1.89 ng/ml compared to 

the control (-ve) 0.55 ng/ml and treatment groups of 

pan bread supplemented with (2, 4, 6%) of ginger. In 

contrast, the values of TSH were 1.42, 1.18, and 0.77 

ng/ml for 2, 4, and 6% of ginger treatment groups, 

respectively. The present data showed a decrease in 

serum lipids, which appeared to be related to the effect 

of pan bread supplemented with different levels of 

ginger on the lipid profile of hepatotoxic and 

nephrotoxic rats. Ginger may reduce cholesterol 

absorption or lower blood cholesterol, LDL-c, and 

VLDL, thereby improving lipoprotein profiles. It also 

leads to a decrease in the percentage of the thyroid 

gland hormone, thus improving the gland's 

functioning well (Akinyemi et al. 2014). 
 

The current results were matched with Hamouda et al. 

(2016), who reported that TC, "TG and LDL-C levels 

decreased in control compared with the CCl4 group". 

At the same time, HDL-C levels in the control were 

higher compared with the CCl4 group. Ginger 

enhances lipid metabolism by reducing the activity of 

key enzymes involved in hepatic fatty acid and 

triglyceride synthesis. This leads to improved total 

lipid and total cholesterol levels in the serum and liver 

(Lebda et al. 2012; Lai et al. 2016). The present 

findings align with those documented by Hamouda et 

al. (2016), in which TSH levels in the CCl4 group 

were higher at 0.19 μIU/ml compared with control and 

Ginger+CCl4 0.13 and 0.14 μIU/ml. 

 

 

Table (3): Sensory evaluation of pan wheat bread and pan bread supplemented with different 
concentrations of ginger 

   Variables 

Treatment groups 

Color Taste Odor Textures Acceptance 

Pan wheat bread 6.91 bc* ±0.36 7.12 bcd ±1.41 7.0 b ±1.37 7.18 bc ±0.88 7.24 bcd ±1.39 

Pan Bread (Ginger 2% + wheat flour 98%) 7.12 b ±1.22 7.29 bc ±0.59 7.29 bc ±0.85 7.53 ab ±0.87 7.35 bc ±0.93 

Pan Bread (Ginger 4%+ wheat flour 96%) 7.47 b ±1.07 7.76 b ±0.90 7.65 b ±0.86 7.88 a ±0.78 7.47 bc ±1.23 

Pan Bread (Ginger 6%+ wheat flour 94%) 8.18a±0.53 8.47 a ±0.51 8.35 a ±0.61 8.24 a ±0.75 8.24 a ±0.56 

Pan Bread (Ginger 10% + wheat flour 90%) 6.41 c ±1.42 6.74 c ±0.79 6.71 c ±0.77 6.76 c ±0.75 6.88 c ±0.49 

Pan Bread (Ginger 12% + wheat flour 88%) 6.24 c ±0.97 6.47 cd ±1.33 6.29 cd ±1.31 6.35 cd ±1.32 6.53 cd ±1.33 

F 8.659* 9.228* 8.947* 9.986* 5.154* 

P <0.001* <0.001* <0.001* <0.001* <0.001* 

LSD 5% 0.680 0.670 0.682 0.623 0.716 
*Data was expressed using Mean ± SD.  

 
Fig. (1): Pan bread supplementation with different levels of ginger compared to control pan bread 
Table (4): Effect of pan bread supplemented with different levels of ginger on the lipid profile and thyroid glands 
hormone of hepatotoxic and nephrotoxic rats 

Variables treatment groups 
Cholesterol TG HDL LDL VLDL TSH 

(mg/dl) (ng/ml) 

Control(-ve) 87.36 d* 

±2.83 

108.37 d 

±3.04 

48.72 a 

±3.07 

37.48 d 

±2.30 

21.60 d 

±1.83 

0.55d 

±0.06 

**Control(+ve) 226.27 a 

±2.76 

257.07 a 

±3.10 

20.67 d 

±2.52 

153.96 a 

±2.96 

51.40 a 

±1.91 

1.89 a 

±0.19 

Rat fed on pan bread Pan Bread (2% ginger + 98% 

wheat flour) 

200.0 b 

±2.0 

201.67 b 

±1.91 

32.0 c 

±3.0 

120.13 b 

±2.01 

40.50 b 

±2.98 

1.42 b 

±0.20 

Rat fed on Pan Bread (4% ginger + 96% wheat flour) 145.08 c 

±3.13 

165.26 c 

±2.52 

37.73 b 

±3.39 

74.77 c 

±2.98 

33.0 c 

±3.0 

1.18 bc 

±0.24 

Rat fed on Pan Pan Bread (6% ginger + 94% wheat 

flour) 

90.85 d 

±2.27 

113.13 d 

±2.86 

46.69 a 

±2.02 

39.37 d 

±3.07 

22.51 d 

±1.77 

0.77 d 

±0.25 

F 1710.353* 1584.309* 48.706* 1074.367* 84.545* 21.020* 

P <0.001 * <0.001 * <0.001 * <0.001 * <0.001 * <0.001 * 

LSD 5% 4.785 4.951 5.167 4.912 4.308 0.364 

 

*Data was expressed using Mean ± SD.  

** Control+ CCl4 
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4.3. liver enzymes in serum  

The data presented in Table (5) showed the control 

(+ve) group had significantly (P≤0.05) higher AST 

205.01 U/ml compared to the control (-ve) 136.33 

U/ml and treatment groups of pan bread supplemented 

with (2, 4, 6%) of ginger. Also, AST decreased with 

the increase in ginger levels, whereas the values of 

AST were 172.51, 153.07 and 138.05 U/ml for 2, 4, 

and 6% of ginger treatment groups, respectively. The 

same trend was observed for ALT, whereas control 

(+ve) had a significantly higher 186.33 U/ml 

compared to the control (-ve) 69.07 U/ml. Also, the 

ALT decreased with the increase in ginger levels, 

whereas the values of ALT were 151.07, 129.33 and 

73.17  U / m l   for  2 ,  4 ,  and  6%  of  ginger  treatment 

groups, respectively. The same trend of the ALP 

enzyme was observed in which the control (+ve) 

group had significantly (P≤0.05) higher ALP (395.35 

U/ml) compared to the control (-ve) 226.32 U/ml and 

treatment groups of pan bread supplemented with (2, 

4, and 6%) of ginger. The levels of ALP decreased 

with the increase in ginger concentrations, whereas the 

activity of ALP was 281.33, 277.94 and 228.10 U/ml 

for 2, 4, and 6% of ginger treatment groups, 

respectively. 

Assessing liver function can be done by measuring the 

activity of marker enzymes such as AST and ALT  

(Islam et al. 2011). The present findings demonstrate 

that the control+CCl4 group exhibited a notable 

increase in serum levels of ALP, AST, and ALT 

compared to the control group and the three ginger-

treated groups. Conversely, the ginger-treated groups 

displayed a decrease in ALT, AST, and ALP levels, 

with the reduction being dependent on the quantity of 

ginger. The level of AST enzyme activity showed a 

substantial reduction (p<0.05) in the group of rats 

supplemented with 5% ginger compared to the control 

group treated with CCl4 (Kazeem et al. 2011). Ginger 

consumption preserves liver integrity and shields it 

from CCl4-induced damage (Bekkouch et al., 2022). 

4.4. Kidney Function  

The data presented in Table (5) showed the control 

(+ve) group had significantly (P≤0.05) higher levels 

of urea 40.43 mg/dL compared to the control (-ve) 

21.63 mg/dL and treatment groups of pan bread 

supplemented with (2, 4, 6%) of ginger. Also, the level 

of urea decreases with the increase in ginger 

concentrations. At the same time, the level of urea was 

31.33, 28.61 and 22.53 mg /dL for 2, 4, and 6% of 

ginger treatment groups, respectively. The same trend 

was observed for Creatinine, whereas control(+ve) 

had a significantly higher level of 1.55 mg/dL 

compared to the control (-ve) 0.54 mg/dL. The levels 

of Creatinine decreased with the increase in ginger 

concentrations, whereas the values of Creatinine were 

0.85, 0.70 and 0.65 mg/dl for 2, 4, and 6% of ginger 

treatment groups, respectively.  

"Serum creatinine and urea" are highly sensitive 

biochemical markers utilized to evaluate renal tissue 

damage due to their excretion through the kidneys. 

Consequently, in cases of cellular injury, there is a 

buildup of creatinine and urea in the bloodstream. The 

notable elevation in serum creatinine level indicates a 

decline in the renal tubules' capacity to eliminate 

waste products  (Sindhu et al. 2015). The current 

results are consistent with Abd El-Ghany et al. (2012), 

who showed that the level of "Creatinine and urea" in 

the control positive rat group (CCl4) was increased 

(2.62 and 77.42 mg/dl) compared with ginger group 

0.57and 39.4 mg/dl. Also, the treated groups of ginger 

+ CCl4 showed a significant decrease in the serum 

levels of Creatinine and urea compared to the positive 

group (CCl4); this was similar to the results of  Al-

Yahya et al. (2013). 

 

4.5. Antioxidant enzymes in serum  

The data presented in Table (6) showed control 

(+ve) group had a significant (P≤0.05) decrease in 

SOD 15.37 U/ml compared to the control (-ve) 25.73 

U/ml and treatment groups of pan bread supplemented 

with (2, 4, and 6%) of ginger. The level of SOD 

depended on ginger concentrations, whereas the 

values of SOD were 18.47, 19.57 and 24.00 U/ml for 

2, 4, and 6% of ginger treatment groups, respectively. 

The same trend was observed for CAT, whereas 

control (+ve) had significantly decreased by 7.27 U/ml 

compared to the control (-ve) by 23.23 U/ml. The 

values of CAT were 11.90, 15.90 and 21.02 U/ml for 

2, 4, and 6% of ginger treatment groups, respectively.  

 

Table (5): Effect of pan bread supplemented with different levels of ginger on liver enzymes and kidney function 
in hepatotoxic and nephrotoxic rats 

   Variables 
Treatment groups 

AST ALT ALP Urea Creatinine 

(U/ml) mg/dl 

Control(-ve) 136.33d* ±3.13 69.07 d ±2.0 226.32 d ±3.30 21.63d* ±2.35 0.54 b ±0.42 

**Control (+ve) 205.01a±2.45 186.33 a ±2.14 395.35 a ±3.36 40.43 a ±1.73 1.55a±0.52 

Pan Bread (2% Ginger + 98% wheat flour) 172.51 b ±2.06 151.07 b ±1.96 281.33 b ±2.56 31.33 b ±2.52 0.85 b ±0.06 

Pan Bread (4% Ginger + 96% wheat flour) 153.07 c ±1.98 129.33 c ±2.75 277.94 b ±2.45 28.61bc ±2.36 0.70 b ±0.28 

Pan Bread (6% Ginger + 94% wheat flour) 138.05 d ±2.16 73.17d±2.50 228.10 d ±2.33 22.53 d ±3.32 0.65 d ±0.15 

F 428.037* 1462.133* 1762.688* 27.665 * 4.434* 

P <0.001 * <0.001 * <0.001 * <0.001 * 0.026 * 

LSD 5% 4.355 4.168 5.157 4.56 0.60 
*Data was expressed using Mean ± SD. 

**Control+ CCL4 
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Table (6): Effect of pan bread supplemented with different levels of ginger on the activities of antioxidant 
enzymes in the serum of hepatotoxic and nephrotoxic rats 

Variables 

Treatment groups 

SOD CAT GPx 

U /mL mU/mL 

Control(-ve) 25.73 a* ±0.68 23.23 a ±0.29 24.28 a ±1.10 

**Control (+ve) 15.37 c ±1.20 7.27 e ±1.47 12.30 d ±1.68 

Pan Bread (2% Ginger + 98% wheat flour) 18.47 b ±1.59 11.90 d ±0.53 15.53 c ±0.40 

Pan Bread (4% Ginger + 96% wheat flour) 19.57 b ±0.70 15.90 c ±1.40 19.27 b ±0.40 

Pan Bread (6% Ginger + 94% wheat flour) 24.00 a ±0.79 21.02 b ±1.63 22.80 a ±0.87 

F 47.714* 89.427 * 72.485 * 

P <0.001 * <0.001 * <0.001 * 

LSD 5% 1.922 2.176 1.843 
*Data was expressed using Mean ± SD. 

**Control+ CCL4 

 

Moreover, GPX enzyme activity was reduced in the 

control(+ve) group (12.30 mU/mL) compared to the 

control (-ve) 24.28 mU/mL. At the same time, the 

levels of GPX in ginger concentrations were increased 

depending on the concentration of ginger. In contrast, 

the values of GPX were 15.53, 19.27 and 22.80 

mU/mL for 2, 4, and 6% of ginger treatment groups, 

respectively.  

The current results revealed that pan bread 

supplemented with different levels of ginger elevates 

the activities of antioxidant enzymes in the serum of 

hepatotoxic and nephrotoxic rats. Consuming ginger 

may   be   effective   in   treating   hepatotoxicity   and 

nephrotoxicity. Ginger can potentially be a promising 

candidate for future utilization in nutritional 

applications (Ma et al. 2014). Fathi et al. (2021) 

reported that the control positive (CCl4) rat showed a 

significant decrease in SOD, GPX and CAT in the 

serum of rat groups compared with a normal control 

group and ginger groups. Moreover, Hussein et al. 

(2017) revealed a significant decrease in CAT and 

SOD activities of metalaxyl-intoxicated rats after four 

weeks compared to control. 

Similarly, Mohammadi et al. (2020) suggested that 

ginger extract treatment leads to a significant increase 

in serum SOD and CAT activities compared to control 

positive. The high antioxidant activity of ginger was 

attributed to the high content of polyphenol 

compounds (6-gingerol and its derivatives) and 

diarylheptanoids, which have high antioxidant activity 

(Osae et al. 2019). 

4.8. Histology  

4.8.1. Histology of liver tissue 

Photomicrograph of liver tissue from control (-ve) 

group showing the normal histological structure, 

regular characteristic hepatocytes with sinusoidal (S) 

voids arranged radially around the central vein (CV). 

The Liver cell shows normal basal nuclei and 

eosinophilic cytoplasm (→) Fig. (2 A). The liver 

tissue from a control (+ve) group showed blood-

engorged pelvic veins, cellular infiltration, and 

Kupffer cells in sinus walls, causing liver lesions and 

fibrosis Fig. (2 B). However, the liver tissue from rats 

fed on pan bread supplemented with 6% ginger 

showed recovery of most liver tissue, normal liver 

structure (S), and the majority of hepatocyte nuclei 

have typical architecture (thin arrow) Fig. (2C). 

The current results matched with (Mallikarjuna et 

al. 2008), the liver tissue of both the control and ginger 

groups exhibited hepatic plates arranged in a normal 

pattern, emanating from a central vein with a thin wall. 

These plates were divided by blood sinusoids bordered 

by endothelial cells. Also, the addition of ginger 

resulted in significant improvement of the liver's 

tissue structure and restoration of normal sinusoidal 

gaps. This could be attributed to the presence of 

antioxidant chemicals in ginger that regulate 

antioxidant enzymes in the context of Ni-induced liver 

damage. 

Moreover, Badawi (2019) observed that ginger 

protected the architecture of hepatic tissue from 

damage by CCl4 that induced liver necrosis; this effect 

may be due to the presence of phenolic components 

such as gingerols and shogoals.  

4.10.2. Histology of kidney tissue  

Microscopic examination of the rat kidney cortex 

of a control (-ve) group showing normal glomerulus 

and glomerular mass, proximal (thick arrow) and 

distal (thin arrow) convoluted tubules. The Bowman's 

capsule comprises visceral epithelial cells surrounding 

the glomerulus and parietal epithelial cells enclosing 

the urinary space (Fig. 3A). The photomicrograph of 

rat kidney cortex tissue showed slight swelling, 

degenerated epithelial cells, and compression of 

glomeruli, leading to the widening of urinary spaces 

in the control (+ve) Fig. (3B). However, a 

photomicrograph image of the rat kidney cortex tissue 

from pan bread supplemented with 6% ginger showed 

normal glomerulus, mass, and space, with improved 

distal and proximal convoluted tubule structure Fig. 

(3C). 
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Fig. (2): Photomicrograph of the liver hepatotoxic in rats (H&E stain X 400). A) control (-ve) group, B) control 

(+ve), and C) pan bread supplemented with 6% ginger 
 

   
Fig. (3): Photomicrograph of the kidney nephrotoxic rats (H&E stain X 400). A) control (-ve) group, B) control 

(+ve) group, and C) pan bread supplemented with 6% ginger 
 

Al-Qattan et al. (2008) stated ginger may delay 

renal failure by reducing structural nephropathies and 

inflammatory cell infiltration due to its antioxidant, 

anti-inflammatory, and free radical scavenging 

properties. The preventive effect of ginger is attributed 

to antioxidant, anti-inflammatory, and scavenging of 

free radicals (Yassin et al. 2021). Zingerone treatment 

confirmed the noticeable reduction of the histological 

character of renal injury at higher doses (Amin et al. 

2021). 

 

5. Conclusion 

The sensory evaluation revealed that pan bread 

with 2, 4, and 6% ginger was more acceptable to 

committee members. Ginger supplementation reduces 

liver toxicity risk and improves lipid profile, thyroid 

hormones, antioxidant enzymes, kidney and liver, and 

renal functions. The liver and kidney histology were 

corroborated with the results of our biochemical 

studies. The obtained results recommended the 

usefulness of pan bread supplemented with 6% ginger 

in protection against hepatotoxicity and 

nephrotoxicity in rats. 
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