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Annotation: Background: Many 

weight reduction supplements, such as 

green tea and ginger, are based on herbal 

medicines and remedies that have been used 

for centuries in various parts of the world to 

maintain health and prevent or treat disease. 

Aim of study: comparative study between 

the combination effect of aqueous extract of 

ginger, Green tea with a saxenda drug 

against weight loss and Lipid profile , 

thyroid hormones, and hematological 

parameters in male albino rats: Material and 

Method: this study included 3 groups group 

1 :a control group and was given food and 

water only, group III was given the Saxenda 

drug in concentration 6mg\ml for 20 days, 

group III was given the aqueous plant 

extract of each Ginger and green tea at a 

concentration 250 mg\kg for 20 days. At the 

end of the experiment, blood was conduct 

the following testsT3,T4,TSH, lipids profile, 

ALT,AST,ALP . The second part of the 

blood was received to conduct some blood 

tests, which included: RBC count, Hb and 

PCV. Results: there was a significant 

decreased in body weight in group treated 

http://creativecommons.org/licenses/by/4.0/
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with Saxenda drug (165.67 ±3.48) g and 

group treated with mix plants extract 

(161.33 ±3.38) with significant differences as 

well as ,the results revealed a significant 

decreased in T3 hormone in groups treated 

with Saxenda drug (71.20 ±3.19) ng/ml 

compared with treated group with mix 

extract (82.40 ±2.78) ng/ml ,also the results 

show significant increased in T4 hormone in 

groups treated with Saxenda drug (9.06 

±0.25) ug\ml and mix plant extract (8.33 

±0.43) ug\ml compared control group 

moreover there was decrease in lipid profile 

in plant extract group compared with and 

Saxenda group but no significant difference, 

however liver enzyme ALT, AST, ALP 

increased in aqueous extract of the plants 

group (23.67 ±2.73, 27.33 ±2.72, 85.67 ±4.09) 

respectively , the level RBC,HB, PCV in 

group treated with aqueous extract (4.81 

±0.28 , 12.72 ±0.46, 36.67 ±1.20) respectively 

increased compared with Saxenda with 

significant difference but there was no 

significant with control group. Conclusion: 

both green tea and ginger extract showed 

improvement in reduce the body weight as 

well improvement in thyroid hormones and 

blood parameter, the results showed both 

green tea and ginger extract has protective 

effect depending on liver enzyme levels. 

 Keywords: green tea, ginger, body 

weight, thyroid hormones, lipid profile, blood. 

  

 

Introduction  

Few of the numerous supplements on the market have scientific proof of their usefulness and 

safety. Clinical evidence is not necessary for supplements, in contrast to pharmaceutical 

medications that need approval before being marketed. Herbal remedies and nanoparticles, which 

have been used globally for health maintenance, disease prevention, and weight loss, are the basis 

of many weight loss supplements (Harris et al., 2012; Abbood & Luaibi, 2023). The main 
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examples of natural plan goods include green tea (Camellia sinensis), caffeine, and capsaicin 

supplements. These products are safe, healthful, and have been pushed as weight loss aids all over 

the world (Sun et al., 2016). It contains anti-pain, anti-inflammatory, antioxidant, and anti-cancer 

qualities (Luo, Peng, & Li, 2011). Even though green tea (Camellia sinensis) is a staple beverage 

in Asia, particularly in China and Japan, it has recently gained popularity in western nations. 

Epigallocatechin gallate, epicatechin gallate, epigallocatechin, and caffeine are among the several 

polyphenolic chemicals that are abundant in it. It can shield the body from diabetes mellitus and 

cardiovascular disease (CVD) and has an antioxidant capacity. Green tea has the potential to 

enhance energy expenditure and fat oxidation, leading to weight loss (Hursel, Viechtbauer, & 

Westerterp-Plantenga, 2009). Additionally, caffeine, a sports supplement, is found in tea and 

coffee leaves. Caffeine can lower body weight by promoting thermogenesis, fat oxidation, and 

energy expenditure (Joy et al., 2016). Green tea catechins have been demonstrated to dramatically 

lower plasma triglyceride, total cholesterol (TC), and low-density lipoprotein (LDL) cholesterol 

levels in both in vitro and animal studies (Klaus et al., 2005 ; Xing et al., 2019). Regarding these 

benefits of green tea, however, the results of clinical trials have not been definitive. According to 

several meta-analyses and randomised controlled trials (RCTs), green tea may have an impact on 

the lipid profiles of both healthy people and those with cardiovascular-related conditions such 

hypertension, hypercholesterolaemia, and glucose intolerance (Ferreira et al., 2017). However, the 

beneficial metabolic effects of green tea have not been confirmed by additional randomised 

controlled trials (Amozadeh et al., 2018). A popular spice and flavouring, ginger (Zingiber 

officinale Roscoe, Zingiberaceae) has also been utilised in traditional medicine in many places. In 

rats given a high-fat diet, ethanolic extract of ginger decreased blood glucose levels (Nammi et al., 

2009). Additionally, by lowering blood triglycerides and cholesterol, ginger helps diabetic rats 

with hyperlipidaemia (Al-Amin et al., 2006; Saravanan et al., 2014). Ginger supplements have 

been shown to ameliorate fatty liver caused by fructose utilisation (Gao et al., 2012). Gingerol, a 

potent anti-inflammatory molecule, is one of the significant phenol chemicals and volatile oil that 

make up ginger root's active ingredients (Shaukat et al., 2023). Body weights were reduced by 

cumin and ginger (Sayed et al., 2020). Although there is data regarding the effects of ginger and 

green tea on body weight and other physiological indicators, less is known about the combined 

effects of thetwo on these same parameters. The aim of the current study was comparative 

between the combination effect of aqueous extract of ginger, green tea with Saxenda drug against 

weight loss and Lipid profile , thyroid hormones, and hematological parameters in male albino 

rats, The hypothesis of the current study : the combination administration of aqueous extract of 

aqueous extract of Ginger, Green tea may show synergistic effect that reduce the body weight and 

improve physiological parameter in rats more than aqueous extract of Ginger and aqueous extract 

of tea individually comparing with Saxenda drug. The aim of study .The aim of the current study 

investigation the synergistic effect of aqueous extract of Ginger and Green tea to reduce the body 

weight in rats and evaluation different physiological parameter compared with anti obesity drugs 

as Saxenda.  

Materials and Methods 

Green tea extract preparation 

Green tea extract preparation (GTE) To make the green tea water extract solution, 10 g of tea 

powder was added to 100 ml of boiling water in a flask, and the mixture was stirred for 10 minutes 

in a water bath shaking incubator. The concentration was made after the extraction solution had 

cooled to room temperature and been filtered through Whatman No. 1 filter paper (Wu et al., 

2013) then the concentrations were made.  

Ginger extraction preparation  

To get dried ginger to fit through 160 mesh sieves, it was ground. Using a 250 mL flask of hot 

boiling water, 20 g of powdered materials were extracted. Then, for 72 hours, each container was 

shaken at room temperature. after filtering. After weighing and storing the dried extracts at 4°C 
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(Farmoudeh et al., 2021), then the concentrations were made.  

Experimental design 

The experiment was conducted to compare the physiological effects between some plants extract 

used for slimming and a Saxenda drug. The study included 15 male rats, divided into three groups 

as follows. The first group was considered a control group and was given food and water only. 

The second group was given the Saxenda drug in concentration 6mg\ml(Novo Nordisk 

A\S,Denmark) for 20 days, while the third group was given the aqueous plant extract of each 

Ginger and Green tea at a concentration 250 mg\kg for 20 days. At the end of the experiment, 

blood was drawn and separated using a centrifuge 3000 r.p.m for 10 min.  to obtain the serum to 

conduct the following testsT3,T4,TSH, lipids profile, ALT,AST,ALP . The second part of the 

blood was received to conduct some blood tests, which included :RBC count, Hb and PCV. 

Body Weights Measurements  

All animals for each group were weighed on an electronic balance before and after the exposure 

periods (20 ) day. 

liver function tests  

The following kit was used in the measurement of study  parameters:, ALT ,AST, (BIMERIEUX  ,  

France) (Bioassay System, USA)., 

Lipid profile test  

Lipid profile test was measured by using an automated analyzer instrument ( Cobas® 6000 

analyzer series cobas® c 501 module, LABSERVIS LTD, Azerbaijan) .  

Thyroid hormones  

T3,T4,and TSH  Estimation of serum Triiodothyronine (T3), total serum  Thyroxin (T4) and serum 

thyrotropin (TSH) were performed  utilizing ELISA assay kit (Labor Diagnostika Nord GmbH ,  

Nordhorn, Germany) and following the manufacturer instructions. 

Hematological parameters  

After being drawn into EDTA-containing tubes, the blood samples were used right away to 

measure the haematological parameters. White blood cell (WBC) and total red blood cell (RBC) 

counts were calculated using Dacie and Lewis's (1991) visual approach. The haematocrit method 

(Alexander and Grifiths, 1993) was used to calculate the percentage packed cell volume (PCV), 

and the cyanomethaemoglobin method (Alexander and Grifiths, 1993) was used to estimate the 

blood haemoglobin (Hb) content in all samples. 

Statistical Analysis: 

The Statistical Packages of Social Sciences-SPSS (2019) program was used to detect the effect of 

difference groups in study parameters. Lest significant difference-LSD (ANOVA) was used to 

significant compare between means in this study. 

Results and Discussion  

body weight 

The confirmed results in Table No. 1 showed a significant decreased in body weight in group 

treated with Saxenda drug (165.67 ±3.48) g and group treated with mix plants extract (161.33 

±3.38) g at the last day of experiment compared with body weight at the first day of experiment 

for both groups(165.53 ± 3.87)( 173.96 ± 1.84) g respectively while the results show a significant 

increase of body weight of control group (190.63 ±4. 09) g at the end of experiment. 
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Table 1: Comparison between difference groups in body weight 

Group 
Means ±SE 

Initial weight (g) Final weight (g) 

Control 183.33 ±4.41 196.33 ±5.78 a 

Saxenda 6mg\ml 181.00 ±2.08 165.67 ±3.48 b 

aqueous extract of 

Ginger, Green tea 

(250)mg\kg 

172.00 ±3.05 161.33 ±3.38 b 

LSD 11.496 NS 15.084 ** 

P-value 0.110 0.0025 

Means having with the different letters in same column differed significantly. ** 

(P≤0.01). 
 

The study's goal was to look into the synergistic effect of both green tea and ginger extract on rat 

body weight in addition to several physiological parameters when compared to Saxenda drug. This 

result was in line with the findings of Hashem et al. (2018), who examined the biochemical effects 

of ginger and/or green tea extracts in high-fat diets. They found that rats fed high-fat diets (HFDs) 

alone showed a significant increase in final body weight and lee index compared to the normal 

control, The obtained results agreed with findings of other researchers(Ahmad et al., 2015; 

Ibrahim et al., 2014). Green tea's thermogenic properties were ascribed to its high levels of 

catechin polyphenols and caffeine (Dulloo et al., 1999). When compared to the normal control, 

obese rats given a ginger and green tea mixture showed negligible changes in their lee index, 

however their body weight outcomes improved when compared to rats given high calories and 

other treatment groupsthis could be because of the complementary effects of both herbal plants , 

(Franata et al., 2023) that examined how providing male Wistar rats doses of 4.5, 5.5, and 6.5 

grammes of green tea leaf extract affected their weight loss before and after receiving the extract 

and found that the 6.5-gram dosage of green tea extract was much less than that of the other 

groups. Green tea's potential for weight loss has been the subject of numerous studies. According 

to one study, weight loss in white male Wistar rats with the strain Rattus norvegicus was impacted 

by the administration of green tea leaf extract (Camellia sinensis) both before and after the rats 

received the extract (Zalukhu & Lubis, 2020). With an ideal dose of 400 mg/kg BW, nearly equal 

to the medication simvastatin and near the normal value of total cholesterol levels, green tea 

extract was found in another study to be able to lower total cholesterol levels in alloxan-induced 

diabetic Wistar rats (Sarel & Simanjuntak, 2020). 

Green tea has an impact on adipose tissue weight and weight reduction, according to the findings 

of in-vivo research conducted on experimental animals. Increasing lipid absorption is one way that 

green tea drinking can help people lose weight. In high-fat/induced rats, the amounts of lipids in 

the faeces are also elevated by green tea extract and tea catechins. Through the inhibition of 

adipocyte proliferation and differentiation, as well as the inhibition of numerous associated 

enzymes, the results of in-vitro investigations also demonstrate anti-obesity actions (Ariani & 

Sutriningsih, 2017).  

On the other hands Al Asoom et al. (2023) discovered research on the combined effects of ginger 

and nigella sativa in rats. Their study comprised five groups: positive control (intraperitoneal 50 

μg/kg ligarglutide), negative control, ginger (500 mg/kg), and nigella sativa-ginger (both 

interventions). The body weight decreased over time, although there was no significant difference 

between the groups (p > 0.05). However, compared to the control group (196.33 ±5.78 g), the 

animals treated with the Saxenda medication had a lower weight (165.67 ±3.48). The development 

of anti-obesity drugs has changed significantly in recent years, mostly as a result of new scientific 

discoveries that have improved our understanding of the systems governing appetite, glucose, fat, 

and lipid metabolism. These days, anti-obesity medications are used to treat obesity. They are 

categorised based on how they work: a. phentermine-topiramate (Qsymia®), setmelanotide 
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(IMCIVREE®), naltrexone-bupropion (Contrave®), which act on the nervous system; b. orlistat 

(Xenical®), which inhibits lipase and hence fat absorption; c. liraglutide (Saxenda®), semaglutide 

(Wegovy®), which are agonists of the glucagon like peptide 1 (GLP-1) receptors; and tirzepatide 

(Mounjaro®), a dual glucose-dependent insulinotropic polypeptide, GIP, and GLP-1 receptor 

agonist (Bischoff & Schweinlin2020). Due to the strong effects of these medications on weight 

loss, hyperglycemia, and other significant cardiometabolic parameters including dyslipidaemia, 

the latter category of anti-obesity medications is continuously attracting a lot of attention (Patti et 

al., 2019). Green tea has been linked to weight loss through a number of biological mechanisms, 

such as improved thermogenesis and fat burning, decreased adipocyte lipogenesis, or decreased fat 

absorption (Wolfram et al., 2006). Studies have indicated that ginger may boost thermogenesis 

and energy expenditure, stimulate the hormone-sensitive lipase enzyme, and reduce appetite and 

food cravings, though the precise mechanisms by which it reduces obesity have not yet been 

conclusively determined (Konstantinidi & Koutelidakis, 2019). 

Thyroid hormones   

Table 2 revealed a significant decreased in T3 hormone in groups treated with Saxenda drug. 

(71.20 ±3.19) ng/ml compared with treated group with mix extract (82.40 ±2.78) ng/ml ,also the 

results show significant increased in T4 hormone in groups treated with Saxenda drug (9.06 

±0.25) ug\ml and mix plant extract (8.33 ±0.43) ug\ml compared control group (5.76 ±0.29) 

ug\ml. Statistical analysis showed significant decreased in the TSH hormone in the treated group 

with Saxenda drug (1.90 ±0.08) ug /ml compared with control group (3.46 ±0.30) ug /ml and non 

no significant difference with mix plant extract (2.64 ±0.29) ug /ml  

Table 2: Comparison between difference groups in Hormones 

Group 
Means ±SE 

T3 (ng/ml) T4 (ug\ml) TSH (ug /ml) 

Control 79.73 ±2.03 ab 5.76 ±0.29 b 3.46 ±0.30 a 

Saxenda 6mg\ml 71.20 ±3.19 b 9.06 ±0.25 a 1.90 ±0.08 b 

aqueous extract of 

Ginger, Green tea 

(250)mg\kg 

82.40 ±2.78 a 8.33 ±0.43 a 2.64 ±0.29 ab 

LSD 9.373 * 1.159 ** 0.866 * 

P-value 0.0498 0.0010 0.0129 

Means having with the different letters in same column differed significantly. * 

(P≤0.05), ** (P≤0.01). 
 

Regardless of the ginger dosage, the thyroid gland results were consistent with those of Moustafa 

et al. (2017), who discovered that T3 increased noticeably 15 days after delivery. Furthermore, 

after 30 days, this elevation ceased to be noteworthy. It's interesting to note that this T3 alteration 

is reversible and returns to normal once Ginger administration is stopped. After 15 and 30 days, 

T4 was increased by both Ginger dosages. Similarly, T4 dropped and then rose to normal when 

Ginger treatment was stopped. After 15 and 30 days, TSH was raised by both dose levels of ginger 

(50 and 100 mg/kg), however the increase was less pronounced after 100 mg/kg Additionally, the 

results concurred with Al-(Amoudi, 2018). The study examined the harmful effects of lambda-

cyhalothrin (LCT) on the rat thyroid in conjunction with oxidative stress and the protective 

benefits of ginger extract. It found that the group receiving ginger treatment had higher T3, T4, 

and TSH levels. While the administration of LCT and ginger resulted in an increase in T3 and T4 

and a decrease in TSH, no discernible changes were found between the control and ginger-treated 

groups.  

A number of investigations concurred with our findings about the green tea impact. Zaki and 

associates, 2022. Twenty-four adult albino Sprague-Dawley rats were used in the study. For a 

period of eight weeks, they were split into three groups: control, lithium carbonate, and concurrent 
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lithium carbonate 400 mg + green tea 200 mg. Serum levels of TT3, TT4, FT3, and FT4 rose by 

16%, 23%, 28%, and 22% when GTE was used in comparison to the control group. Additionally, 

this group's TSH level dropped by 45% in comparison to the LC group, but it was still higher 

(41%) than the control group's. Furthermore, a study by El Mgeed et al. (2009) examined the 

effects of green tea, liquorice, or their combination on rat plasma thyroid hormone levels and 

discovered that the group treated with green tea had higher levels of TSH, T4, and lower levels of 

T3. Lastly, Saxenda was linked to a higher risk of thyroid C-cell focal hyperplasia, adenomas, and 

C-cell tumours, according to a mouse study. C-cell hyperplasia may be one of the causes of 

medullary thyroid cancer (Bjerre Knudsen et al.,2010). It's unclear exactly how herbal medicine 

treats hypothyroidism, but it appears that ashwagandha has endocrine-stimulating qualities that 

can lower cortisol levels and improve thyroid function (Sharma et al., 2018), ginger (Al-Amoudi, 

2018), and Nigella sativa (Xiong et al., 2017) may have antioxidant activity and lessen oxidative 

stress in the thyroid. Green tea drinking at large doses may negatively affect thyroid function, and 

tea extract may act as an antithyroid agent (Chandra & De 2010). 

Lipid profile  

The results in Table No. 3 showed there was a significant decrease in cholesterol level in the 

treated group Saxenda drug (79.67 ±1.45) mg\dl and group treated with mix plants extract(82.67 

±2.40) mg\dl compared with control group(92.33 ±2.18)mg\dl, The results also showed a 

significant decrease in the level of Triglyceride in both treated group with Saxenda and mix plant 

extract(73.00 ±1.74, 75.33 ±1.45) mg\dl respectively compared with control group(81.67 ±2.03) 

mg\dl. The results also obtained non significant difference in the level of HDL among three 

groups, while the results recorded a significant decrease in LDL in group treated with Saxenda 

drug (31.67 ±2.60)mg\dl and mix plants extract(35.33 ±0.33)compared with control group(45.33 

±3.71) mg\dl and significant decrease in VLDL in group treated with Saxenda (14.60 ±0.34) and 

mix plant extract(15.06 ±0.29) mg\dl compared with control group(16.33 ±0.40) mg\dl 

Table 3: Comparison between difference groups in Lipid profile 

Group 

Means ±SE (mg/dl) 

Cholesterol 

mg\dl 

Triglyceride 

mg\dl 

HDL 

mg\dl 
LDL mg\dl 

VLDL 

mg\dl 

Control 92.33 ±2.18 a 81.67 ±2.03 a 
31.00 

±1.52 

45.33 ±3.71 

a 

16.33 

±0.40 

a 

Saxenda 

6mg\ml 
79.67 ±1.45 b 73.00 ±1.74 b 

33.33 

±0.88 

31.67 ±2.60 

b 

14.60 

±0.34 

b 

aqueous extract 

of Ginger, 

Green tea 

(250)mg\kg 

82.67 ±2.40 b 75.33 ±1.45 b 
32.67 

±2.40 

35.33 ±0.33 

b 

15.06 

±0.29 

b 

LSD 7.110 ** 6.067 * 5.956 NS 9.820 * 
1.213 

* 

P-value 0.0100 0.0311 0.6365 0.0250 
0.031

1 

Means having with the different letters in same column differed significantly. 

* (P≤0.05), ** (P≤0.01). 
 

Our results concurred with those of Hashem et al. (2018). Five groups were included in this study: 

group 1 was fed a basal diet (control group); group 2 was fed only a high-fat diet (HFD) for 45 

days, acting as an obese control; group 3 was fed a high-fat diet (HFD) and received one tablet of 

ginger extract (400 mg/kg BW) in 1 millilitre of distilled water by gavage every day for 45 days; 
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group 4 was fed a high-fat diet and received one tablet of green tea extract (300 mg/kg BW) for 45 

days; and group 5 was fed a combination of HFD and both ginger and green tea extracts in the 

same doses and duration. Compared to the normal control group, there was a significant increase 

in serum cholesterol, TAGs, LDL-C, VLDL-C, and leptin levels in groups 2–5. Groups 2–5 

showed a significant drop in HDL-C when compared to normal control. When given ginger, green 

tea, or both, obese rats demonstrated a notable, similar results found in other authors (Xu et 

al.,2015; Padmaja et al.,2014). as well as the results agreed ( Khosravani et al.,2016) Results 

showed the control group's TG concentration was noticeably greater than those of the other 

groups. Additionally, there was no significant difference between the aerobic exercise and ginger 

extract groups, while the mean concentration of TG in the aerobic exercise group was significantly 

lower than that of the ginger extract group. When compared to the ginger group, the combination 

of aerobic exercise and ginger ingestion dramatically lowered the TG level. All groups' TC and 

LDL concentrations were considerably lower than the control. HDL values were increased when 

aerobic exercise and ginger extract eating were combined. Consuming ginger might considerably 

enhance lipid profiles, including total triglycerides (-12.54 (-20.01 to -5.08)), cholesterol (-6.53 (-

10.76 to -2.31)), LDL (-5.14 (-8.79 to -1.50)), and HDL (1.13 (0.35 to 1.91)), according to a study 

by Asghari-Jafarabadi & Khalili (2022). Additionally, taking ginger supplements may result in a 

considerable reduction in body mass index (BMI) of -0.49 (-0.79 to -0.18). Nevertheless, the few 

sample studies that looked into body weight decreases (-0.52; -1.48 to 0.43), were not statistically 

significant. Furthermore, according to Pourmasoumi et al. (2018), using ginger supplements 

decreased LDL-C (−4.90 mg/dl) and TAG (−17.59 mg/dl). Neither (TC) (−5.13 mg/dl) nor (HDL-

C) (2.18 mg/dl) were significantly impacted by ginger. Studies were categorised by ginger dosage 

because of the significant level of inter-study variability. A significant decrease in TC (-12.26 

mg/dl) and TAG (-38.42 mg/dl) was revealed by stratified analysis. Trials using more than 2 g of 

ginger per day, however, did not show a comparable substantial benefit. There were no discernible 

improvements in LDL-C or HDL-C in studies using less than 2 g of ginger per day or trials using 

more than 2 g per day. Furthermore, in a study conducted by Haidari et al. (2012), the effects of 

green tea were examined in 48 male wistar rats with diabetes. The experimental groups were given 

alcohol extract of green tea leaves at doses of 100 and 200 mg/kg for four weeks, and the animals' 

body weight was recorded daily. When compared to the diabetic control group, the administration 

of 200 mg/kg of green tea extract to diabetic rats resulted in a significant improvement in body 

weight loss and a significant decrease in serum glucose and total cholesterol levels. Triglyceride, 

low-density lipoprotein, and high-density lipoprotein cholesterol levels did not significantly alter 

after the intervention.  

The results were consistent with a number of studies that looked into the protective impact of 

green teens, such as Amanolahi and Rakhshande (2013), which found Throughout the trial, all 

groups—aside from group A—were fed a diet high in fat. From day 28 to the end of the trial, 

Group C was given 25 mg/kg/day of nicotinic acid. Additionally, group D received 100 mg/kg/day 

of the extract from day 28 till the study's conclusion, while group E received 100 mg/kg/day of the 

extract from the beginning to the completion of the study. Compared to group C, the levels of total 

cholesterol, LDLc, HDLc, and triglycerides were significantly lower in group (D) by 33.3%, 

30.2%, and 40%, respectively (p<0.001). Nicotinic acid reduced serum levels of every parameter 

that was examined (p<0.001). When ginger and green tea extracts were administered together to 

obese rats, the outcomes of their lipid profiles were better than when they were administered 

separately. Additionally, there is proof that the tea's polyphenol content improves the excretion of 

bile acids and cholesterol in the faeces (CHISAKA et al., 1988). Furthermore, ginger may have a 

hypocholestrolemic effect because it contains certain chemical constituents that prevent dietary fat 

from being absorbed by preventing its hydrolysis. These constituents also increase the activity of 

the hepatic enzyme cholesterol-7-alpha hydroxylase, which promotes the conversion of 

cholesterol to bile acids, a crucial pathway for the body to eliminate cholesterol (Sayama et al., 

2000).While Liraglutide dramatically reduced blood glucose, serum triglycerides (TG), total 

cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C) when compared to a study. In 
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db/db mice given HFD, it also decreased liver lipid deposition. Moreover, the movement of 3H-

cholesterol from macrophages to plasma and feces was significantly enhanced in db/db mice fed 

with HFD after liraglutide administration in mice (Wu et al.,2019). 

Liver enzymes 

The results showed that there was a significant increase in the ALT enzyme in the treated group 

with Saxenda (38.33 ±2.33) IU/l compared with the group treated with aqueous extract of the 

plants(23.67 ±2.73) and the control group(21.67 ±2.60) IU/l. This was also the case with regard to 

the activity of the AST enzyme, as the results showed that there was a significant increase in the 

AST enzyme in the treated group with Saxenda (39.67 ±2.33) IU/l compared with the group 

treated with aqueous extract of the plants(27.33 ±2.72) IU/l and the control group(27.00 ±1.73) 

IU/l. There were no significant differences between the three groups with regard to the activity of 

the ALP enzyme. 

Table 4: Comparison between difference groups in Liver enzymes 

Group 
Means ±SE 

ALT (IU/L) AST (IU/L) ALP (IU/L) 

Control 21.67 ±2.60 b 27.00 ±1.73 b 87.33 ±1.45 

Saxenda 6mg\ml 38.33 ±2.33 a 39.67 ±2.33 a 81.00 ±7.00 

aqueous extract of 

Ginger, Green tea 

(250)mg\kg 

23.67 ±2.73 b 27.33 ±2.72 b 85.67 ±4.09 

LSD 8.860 ** 7.963 * 16.462 NS 

P-value 0.0071 0.0128 0.6427 

Means having with the different letters in same column differed significantly. * 

(P≤0.05), ** (P≤0.01). 
 

The results were in line with those of El-Bakry et al. (2017), who investigated how green tea 

extract increases ALT and AST levels in comparison to the control group and causes liver damage 

and exacerbates paracetamol-induced hepatotoxicity. agreed with Dorreyatim and Bavil (2017) as 

well five groups of forty male wistar rats were randomly assigned: For four weeks, the fibrosis 

group received injections of carbon tetrachloride (1 ml/kg/IP) diluted in corn oil three times a 

week, the control group received GTE powder dissolved in distilled water orally at doses of 125 

mg/kg body weight, the green tea extract group received both green tea and carbon tetrachloride 

simultaneously, and the corn oil group received corn oil 1 mL/kg body weight three times a week 

discovered ALT, AST, and ALP levels were higher in the fibrosis group than in the control group 

(P<0.01). In the fibrosis model, green tea dramatically decreased all of the enzymes (P<0.05). 

Under normal circumstances, the enzymes were unaffected by GTE or maize oil. 

In order to assess the hepatoprotective efficacy of green tea aqueous extract against methotrexate-

induced liver damage in rats, Jwied (2009) presented a study. 20 mg/kg MTX was injected 

intraperitoneally as a single dose, followed by saline, and 1.25% and 2.5% aqueous extract of 

green tea were given orally seven days before and five days after Methotrexate intoxication as the 

only source of drinking water. This caused a model of liver damage in rats. Blood samples were 

taken after the animals were killed in order to assess the serum levels of alkaline phosphatase 

(ALP) and alanine and aspartate aminotransferases (ALT and AST) the results demonstrated that, 

in comparison to the group treated with methotrexate, the administration of green tea extract 

(GTE) considerably reduced the high levels of ALT, AST, and ALP activity in the serum.  

While Emam and Abugherin (2019) discovered that the group given a high-fat diet (HFD) 

received both ginger and HFD for ten weeks, group III received ginger extract orally two weeks 

prior to HFD, and group IV received both. When compared to the control group, the ginger-treated 

group displayed non-significant changes in all examined parameters. A study found that rats 
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treated with ginger at three different dose levels (100, 200, and 400 mg/kg) showed hepatic 

protective efficacy in comparison to silymarin at 16.88, 67.89, and 80% for ALT serum level, 59, 

86, and 81% for AST serum level, 7, 34, 67% for ALP, and 103,105, 106% for serum total 

bilirubin level (Yassin et al., 2010). In their 2024 study, Mustafa and Jawad evaluated the 

hepatoprotective potential of ginger ethanolic extract against lambda-cyhalothrin-induced toxicity 

in males. They discovered that, by the 12th week, the serum levels of hepatic enzymes (AST, 

ALT) in the LCT-treated group were significantly higher (P<0.05) than in the control group, 

indicating liver damage. The LCT-GEE group was considerably decreased by this rise, indicating 

ginger's protective effect. 

These enzyme levels decreased when Zingiber officinale extract was administered, indicating that 

it had hepatoprotective properties. This finding is consistent with previous research that links 

ginger's strong antioxidant qualities to its liver-protective actions, providing therapeutic 

advantages by boosting the liver's detoxifying capacities (Egwurugwu et al., 2007). The FDA 

reported that during the Saxenda clinical trials, five (0.15%) Saxenda-treated patients (two of 

whom had ALT greater than 20 and 40 times the upper limit of normal) experienced increases in 

alanine aminotransferase (ALT) greater than or equal to 10 times the upper limit of normal, while 

one (0.05%) placebo-treated patient experienced the same side effect. The association with 

Saxenda is unclear because, in the majority of instances, clinical assessment to rule out other 

causes of ALT and aspartate aminotransferase (AST) elevations was not performed. Gallstones 

and other confounding variables were linked to certain elevations in ALT and AST. 

CBC 

The results showed a significant decrease in the number of red blood cells in the treated group 

with Saxenda (3.74 ±0.16) cellx103 compared with the group treated with aqueous extract of the 

plants(4.81 ±0.28)cellX103 and the control group(4.95 ±0.43) cellX103 The results also showed a 

significant decrease in hemoglobin concentration the treated group with Saxenda (10.36 ±0.15) 

g/dl compared with the group treated with aqueous extract of the plants(12.72 ±0.46) g/dl and the 

control group(13.01 ±0.56) g/dl. Finally, the results showed a significant decrease in the PCV in 

the treated group with Saxenda (31.00 ±0.57)%compared with the group treated with aqueous 

extract of the plants(36.67 ±1.20)%and the control group(37.67 ±1.20)% 

Table 5: Comparison between difference groups in CBC 

Group 
Means ±SE 

RBC CellX103 Hb (g/dl) PCV (%) 

Control 4.95 ±0.43 a 13.01 ±0.56 a 
37.67 ±1.20 

a 

Saxenda 6mg\ml 3.74 ±0.16 b 10.36 ±0.15 b 
31.00 ±0.57 

b 

aqueous extract of 

Ginger, Green tea 

(250)mg\kg 

4.81 ±0.28 a 12.72 ±0.46 a 
36.67 ±1.20 

a 

LSD 1.087 * 1.484 ** 3.586 ** 

P-value 0.0499 0.010 0.0013 

Means having with the different letters in same column differed significantly. * 

(P≤0.05), ** (P≤0.01). 
 

This was in line with (Elkirdasy et al., 2015), which found that giving diabetic rabbits green tea 

and/or ginger extracts enhanced (p 0.05) their decreased RBC and WBC counts, PCV, and 

neutrophil percentage. Nevertheless, the administration of green tea and/or ginger extracts brought 

the diabetic rabbits' high MCV, MCH, and MCHC levels down to normal. Reduced lipid peroxide 

levels in the RBC membrane may be the cause of the higher RBC count in diabetic rabbits treated 

with green tea and/or ginger, which would lessen the RBCs' vulnerability to haemolysis. Given 
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that hyperglycemia is correlated with non-enzymatic glycosylation of membrane proteins (Sharma 

et al., 2018), One may argue that the way that green tea and ginger extract worked was by 

lowering the high levels of glucose in the diabetic rabbits that were treated with them. To show the 

precise mechanism of action of green tea and ginger extracts on the elevated RBC count of 

diabetic rabbits, additional research is required to measure the RBC fragility as well as blood 

levels of calcium, iron, cobalt, vitamin B12, and folic acid. Thus, our findings imply that in 

anaemic diabetic rabbits, the erythropoiesis (the production of new blood cells) and erythrocyte 

concentration are stimulated by green tea and ginger extracts until the RBC returns to normal. 

Their significance in erythropoiesis is suggested by the statistically significant drop in the diabetic 

rats PCV (measure of the volume of blood composed of solid cells) and its normalization after 

green tea or ginger extract administration (Elkirdasy et al., 2015). Improvements in thyroid 

hormones, liver enzymes, and hematological parameters ultimately led to weight loss in obese rats 

receiving treatment; however, a combination of ginger and green tea was noted as having a 

protective impact. These findings validated the complementary effects of both herbal plants. The 

use of ginger and green tea extract, which contains a number of potentially harmful substances, 

and the possibility that each ingredient in the combo may change the other ingredients were the 

study's limitations. As a result, it is challenging to identify which components of ginger extract 

and green tea are in charge of the harmful effects seen in our investigation.  

Conclusion  

Both green tea and ginger extract showed improvement in reduce the body weight as well 

improvement in thyroid hormones and blood parameter, moreover comparison with Saxenda drug 

, the results showed both green tea and ginger extract has protective effect depending on liver 

enzyme levels . 

References 

1. Harris, P. E., Cooper, K. L., Relton, C., & Thomas, K. J. (2012). Prevalence of 

complementary and alternative medicine (CAM) use by the general population: a systematic 

review and update. International journal of clinical practice, 66(10), 924-939. 

2. Abbood, R. S., & Luaibi, N. M. (2023).Subchronic intraperitoneal toxicity of Sio2NPs on 

body weight and thyroid gland hormones in female Rats. 

3. Sun, N. N., Wu, T. Y., & Chau, C. F. (2016). Natural dietary and herbal products in anti-

obesity treatment. Molecules, 21(10), 1351. 

4. Luo, X. J., Peng, J., & Li, Y. J. (2011). Recent advances in the study on capsaicinoids and 

capsinoids. European journal of pharmacology, 650(1), 1–7. 

https://doi.org/10.1016/j.ejphar.2010.09.074 

5. Hursel, R., & Westerterp-Plantenga, M. S. (2009). Green tea catechin plus caffeine 

supplementation to a high-protein diet has no additional effect on body weight maintenance 

after weight loss. The American journal of clinical nutrition, 89(3), 822–830. 

https://doi.org/10.3945/ajcn.2008.27043 

6. Joy, J. M., Vogel, R. M., Moon, J. R., Falcone, P. H., Mosman, M. M., & Kim, M. P. (2016). 

Twelve weeks supplementation with an extended-release caffeine and ATP-enhancing 

supplement may improve body composition without affecting hematology in resistance-

trained men. Journal of the International Society of Sports Nutrition, 13, 1-11. 

7. Klaus, S., Pültz, S., Thöne-Reineke, C., & Wolfram, S. (2005). Epigallocatechin gallate 

attenuates diet-induced obesity in mice by decreasing energy absorption and increasing fat 

oxidation. International journal of obesity, 29(6), 615-623. 

8. Xing, L., Zhang, H., Qi, R., Tsao, R., & Mine, Y. (2019). Recent advances in the 

understanding of the health benefits and molecular mechanisms associated with green tea 

polyphenols. Journal of agricultural and food chemistry, 67(4), 1029-1043. 



American Journal of Biology and Natural Sciences                                                                                   Volume:2 | Number:8 (2025) Aug 30  

 

9. Ferreira, M. A., Gomes, A. P. O., de Moraes, A. P. G., Stringhini, M. L. F., Mota, J. F., 

Coelho, A. S. G., & Botelho, P. B. (2017). Green tea extract outperforms metformin in lipid 

profile and glycaemic control in overweight women: A double-blind, placebo-controlled, 

randomized trial. Clinical Nutrition ESPEN, 22, 1-6.  

10. Amozadeh, H., Shabani, R., & Nazari, M. (2018). The effect of aerobic training and green tea 

supplementation on cardio metabolic risk factors in overweight and obese females: a 

randomized trial. International journal of endocrinology and metabolism, 16(4), e60738.  

11. Nammi, S., Sreemantula, S., & Roufogalis, B. D. (2009). Protective effects of ethanolic 

extract of Zingiber officinale rhizome on the development of metabolic syndrome in high‐fat 

diet‐fed rats. Basic & clinical pharmacology & toxicology, 104(5), 366-373. 

12. Al-Amin, Z. M., Thomson, M., Al-Qattan, K. K., Peltonen-Shalaby, R., & Ali, M. (2006). 

Anti-diabetic and hypolipidaemic properties of ginger (Zingiber officinale) in streptozotocin-

induced diabetic rats. British journal of nutrition, 96(4), 660-666. 

13. Saravanan, G., Ponmurugan, P., Deepa, M. A., & Senthilkumar, B. (2014). Anti‐obesity 

action of gingerol: effect on lipid profile, insulin, leptin, amylase and lipase in male obese rats 

induced by a high‐fat diet. Journal of the Science of Food and Agriculture, 94(14), 2972-

2977. 

14. Gao, H., Guan, T., Li, C., Zuo, G., Yamahara, J., Wang, J., & Li, Y. (2012). Treatment with 

ginger ameliorates fructose‐induced Fatty liver and hypertriglyceridemia in rats: modulation 

of the hepatic carbohydrate response element‐binding protein‐mediated pathway. Evidence‐

Based Complementary and Alternative Medicine, 2012(1), 570948. 

15. Sayed, S., Ahmed, M., El-Shehawi, A., Alkafafy, M., Al-Otaibi, S., El-Sawy, H., ... & El-

Shazly, S. (2020). Ginger water reduces body weight gain and improves energy expenditure 

in rats. Foods, 9(1), 38.  

16. Shaukat, M. N., Nazir, A., & Fallico, B. (2023). Ginger bioactives: a comprehensive review 

of health benefits and potential food applications. Antioxidants, 12(11), 2015. 

17. Wu, J., Chen, S., Ge, S., Miao, J., Li, J., & Zhang, Q. (2013). Preparation, properties and 

antioxidant activity of an active film from silver carp (Hypophthalmichthys molitrix) skin 

gelatin incorporated with green tea extract. Food hydrocolloids, 32(1), 42-51. 

18. Farmoudeh, A., Shokoohi, A., & Ebrahimnejad, P. (2021). Preparation and Evaluation of the 

Antibacterial Effect of Chitosan Nanoparticles Containing Ginger Extract Tailored by Central 

Composite Design. Advanced pharmaceutical bulletin, 11(4), 643–650. 

https://doi.org/10.34172/apb.2021.073 

19. Dacie JV, Lewis SM. Practical haematology. 7th. Edinburgh: ELBS with Churchill 

Livingstone; 1991. pp. 37–85. [Google Scholar][Ref list] 

20. Alexander RR, Grifiths JM. Basic biochemical methods. 2nd. New York: Wiley-Liss; 1993. 

pp. 186–187. [Google Scholar][Ref list] 

21. SPSS (2019). Statistical Packages of Social Sciences-SPSS/ IBM Statistics 26 step by step. 

16th Edition. https://doi.org/10.4324/9780429056765. 

22. Hashem, M. A., El-Deen, N. A. N., & Ghareeb, O. A. (2018). Biochemical effects of ginger 

and/or green tea extracts in high fat diet-induced obese rats. 

23. Mohamed GA, Ibrahim SRM, Elkhayat ES, Riham Salah El Dine RS. Natural anti-obesity 

agents. Bulletin of Faculty of Pharmacy, Cairo University 2014; 52: 269â€“84. 

24. Ibrahim, S. R. M., Elkhayat, E. S., & El Dine, R. S. (2014). Natural anti-obesity agents. 

Bulletin of Faculty of Pharmacy, Cairo University, 52(2), 269–284. 



American Journal of Biology and Natural Sciences                                                                                   Volume:2 | Number:8 (2025) Aug 31  

 

25. Ahmad, R. S., Butt, M. S., Sultan, M. T., Mushtaq, Z., Ahmad, S., Dewanjee, S., ... & Zia-Ul-

Haq, M. (2015). Preventive role of green tea catechins from obesity and related disorders 

especially hypercholesterolemia and hyperglycemia. Journal of translational medicine, 13, 1-

9. 

26. Dulloo, A. G., Duret, C., Rohrer, D., Girardier, L., Mensi, N., Fathi, M., ... & Vandermander, 

J. (1999). Efficacy of a green tea extract rich in catechin polyphenols and caffeine in 

increasing 24-h energy expenditure and fat oxidation in humans. The American journal of 

clinical nutrition, 70(6), 1040-1045. 

27. Franata, A., Syahrian, M. F., Eldin, E., & Puspawani, Y. (2023). Effect Of Green Tea Extract 

(Camelia Sinensis) Reduce Weight in Obesity Male Wistar Rats (Rattus Norvegicus). Jurnal 

EduHealth, 14(04), 166-174. 

28. Zalukhu, A. M. R., & Lubis, D. M. (2020). Pengaruh Pemberian Ekstrak Daun Teh Hijau 

(Camellia Sinensis) Terhadap Penurunan Berat Badan Pada Tikus Putih (Rattus Novergicus 

L.) Jantan Galur Wistar Yang Diberi Diet Tinggi Lemak. Jurnal Pandu Husada, 1(3), 171-

177. 

29. Sarel, Z., & Simanjuntak, K. (2020). Pengaruh pemberian ekstrak teh hijau (Camellia sinensis 

L.) terhadap penurunan kadar kolesterol total tikus wistar (Rattus norvegicus) diabetes induksi 

aloksan. Jurnal Sehat Mandiri, 15(1), 98-111. 

30. Ariani, N. L., & Sutriningsih, A. (2017). Peran Konsumsi Teh Hijau (Camelia sinensis) 

Terhadap Penurunan Indeks Massa Tubuh (IMT) Mahasiswa Keperawatan Universitas 

Tribhuwana Tunggadewi. Care: Jurnal Ilmiah Ilmu Kesehatan, 5(2), 194-204.  

31. Al Asoom, L., Alassaf, M. A., AlSulaiman, N. S., Boumarah, D. N., Almubireek, A. M., 

Alkaltham, G. K., ... & Borgio, J. F. (2023). The effectiveness of Nigella sativa and ginger as 

appetite suppressants: an experimental study on healthy Wistar rats. Vascular Health and Risk 

Management, 1-11. 

32. Bischoff, S. C., & Schweinlin, A. (2020). Obesity therapy. Clinical Nutrition ESPEN, 38, 9–

18. 

33. Patti, A. M., Giglio, R. V., Papanas, N., Rizzo, M., & Rizvi, A. A. (2019). Future perspectives 

of the pharmacological management of diabetic dyslipidemia. Expert Review of Clinical 

Pharmacology, 12(2), 129–143. 

34. Wolfram, S., Wang, Y., & Thielecke, F. (2006). Anti‐obesity effects of green tea: from 

bedside to bench. Molecular Nutrition & Food Research, 50(2), 176–187. 

35. Konstantinidi, M., & Koutelidakis, A. E. (2019). Functional foods and bioactive compounds: 

A review of its possible role on weight management and obesity’s metabolic consequences. 

Medicines, 6(3), 94. 

36. Moustafa, D., Abdelhameed, E. I. D., & Ahmed, H. (2017). Ameliorative Effect Of Ginger 

(Zingiber Officinale Roscoe) On Thyroid Gland Activity In Rats. Assiut Veterinary Medical 

Journal, 63(154), 41–49. 

37. Al-Amoudi, W. M. (2018). Toxic effects of Lambda-cyhalothrin, on the rat thyroid: 

Involvement of oxidative stress and ameliorative effect of ginger extract. Toxicology Reports, 

5, 728–736. 

38. Zaki, S. M., Hussein, G. H. A., Helal, G. M., Arsanyos, S. F., & Abd Algaleel, W. A. (2022). 

Green tea extract modulates lithium-induced thyroid follicular cell damage in rats. Folia 

Morphologica, 81(3), 594–605. 



American Journal of Biology and Natural Sciences                                                                                   Volume:2 | Number:8 (2025) Aug 32  

 

39. El Mgeed, A. A., Bstawi, M., Mohamed, U., & Gabbar, M. A. (2009). Histopathological and 

biochemical effects of green tea and/or licorice aqueous extracts on thyroid functions in male 

albino rats intoxicated with dimethylnitrosamine. Nutrition & Metabolism, 6, 1–6. 

40. Bjerre Knudsen, L., Madsen, L. W., Andersen, S., Almholt, K., de Boer, A. S., Drucker, D. J., 

Gotfredsen, C., Egerod, F. L., Hegelund, A. C., & Jacobsen, H. (2010). Glucagon-like 

peptide-1 receptor agonists activate rodent thyroid C-cells causing calcitonin release and C-

cell proliferation. Endocrinology, 151(4), 1473–1486. 

41. Xiong, X., Che, C. T., Borrelli, F., Moudgil, K. D., & Caminiti, G. (2017). Evidence-based 

TAM classic herbal formula: from myth to science. Evidence-based Complementary and 

Alternative Medicine: eCAM, 2017. 

42. Al-Amoudi, W. M. (2018). Toxic effects of Lambda-cyhalothrin, on the rat thyroid: 

Involvement of oxidative stress and ameliorative effect of ginger extract. Toxicology 

reports, 5, 728-736. 

43. Sharma, A. K., Basu, I., & Singh, S. (2018). Efficacy and safety of ashwagandha root extract 

in subclinical hypothyroid patients: a double-blind, randomized placebo-controlled trial. The 

Journal of Alternative and Complementary Medicine, 24(3), 243–248. 

44. Chandra, A. K., & De, N. (2010). Goitrogenic/antithyroidal potential of green tea extract in 

relation to catechin in rats. Food and Chemical Toxicology, 48(8–9), 2304–2311. 

45. Hashem, M. A., El-Deen, N. A. N., & Ghareeb, O. A. (2018). Biochemical effects of ginger 

and/or green tea extracts in high fat diet-induced obese rats. 

46. Xu, Y., Zhang, M., Wu, T., Dai, S., Xu, J., & Zhou, Z. (2015). The anti-obesity effect of 

green tea polysaccharides, polyphenols and caffeine in rats fed with a high-fat diet. Food & 

Function, 6(1), 296–303. 

47. Padmaja, T. K., Naidu, P. B., Kumar, G. E. N. H., Ganapathy, S., & Balaji, M. (2014). 

Antiobesity activity of Bauhinia purpurea extract: Effect on hormones and lipid profile in 

high calorie diet induced obese rats. Advances in Bioscience and Biotechnology, 5(11), 861. 

48. Khosravani, M., Azarbayjani, M. A., Abolmaesoomi, M., Yusof, A., Zainal Abidin, N., 

Rahimi, E., Feizolahi, F., Akbari, M., Seyedjalali, S., & Dehghan, F. (2016). Ginger extract 

and aerobic training reduces lipid profile in high-fat fed diet rats. European Review for 

Medical & Pharmacological Sciences, 20(9). 

49. Asghari-Jafarabadi, M., & Khalili, L. (2022). The effect of ginger (Zingiber officinale) on 

improving blood lipids and body weight; a systematic review and multivariate meta-analysis 

of clinical trials. Current Pharmaceutical Design, 28(35), 2920–2943. 

50. Pourmasoumi, M., Hadi, A., Rafie, N., Najafgholizadeh, A., Mohammadi, H., & Rouhani, M. 

H. (2018). The effect of ginger supplementation on lipid profile: A systematic review and 

meta-analysis of clinical trials. Phytomedicine, 43, 28-36. 

51. Haidari, F., Shahi, M. M., Zarei, M., Rafiei, H., & Omidian, K. (2012). Effect of green tea 

extract on body weight, serum glucose and lipid profile in streptozotocin-induced diabetic 

rats. Saudi Med J, 33(2), 128–133. 

52. Amanolahi, F., & Rakhshande, H. (2013). Effects of ethanolic extract of green tea on 

decreasing the level of lipid profile in rat. Avicenna journal of phytomedicine, 3(1), 98. 

53. CHISAKA, T., MATSUDA, H., KUBOMURA, Y., MOCHIZUKI, M., YAMAHARA, J., & 

FUJIMURA, H. (1988). The effect of crude drugs on experimental hypercholesteremia: mode 

of action of (-)-epigallocatechin gallate in tea leaves. Chemical and Pharmaceutical Bulletin, 

36(1), 227–233. 



American Journal of Biology and Natural Sciences                                                                                   Volume:2 | Number:8 (2025) Aug 33  

 

54. Sayama, K., Lin, S., Zheng, G., & Oguni, I. (2000). Effects of green tea on growth, food 

utilization and lipid metabolism in mice. In Vivo (Athens, Greece), 14(4), 481–484. 

55. Wu, Y.-R., Shi, X.-Y., Ma, C.-Y., Zhang, Y., Xu, R.-X., & Li, J.-J. (2019). Liraglutide 

improves lipid metabolism by enhancing cholesterol efflux associated with ABCA1 and 

ERK1/2 pathway. Cardiovascular Diabetology, 18, 1–12. 

56. El-Bakry, H. A., El-Sherif, G., & Rostom, R. M. (2017). Therapeutic dose of green tea extract 

provokes liver damage and exacerbates paracetamol-induced hepatotoxicity in rats through 

oxidative stress and caspase 3-dependent apoptosis. Biomedicine & Pharmacotherapy, 96, 

798-811.  

57. Dorreyatim, S. S., & Bavil, F. M. (2017). EFFECT OF GREEN TEA ON LIVER ENZYMES 

IN RAT HEPATIC FIBROSIS MODEL. BMJ Open, 7(Suppl 1), bmjopen-2016. 

58. Jwied, A. H. (2009). Hepatoprotective effect of the aqueous extract of camellia sinensis 

against methotrexate-induced liver damage in rats. Iraqi J Pharm Sci, 18(2), 73-9. 

59. Emam, M., Gad, F. A., & Abugherin, B. (2019). The protective effect of ginger extract on 

induced fatty liver in Albino rats: histological and biochemical study. Benha Veterinary 

Medical Journal, 36(1), 32-42. 

60. Yassin, N. A., ElRokh, E. M., El-Shenawy, S. M., Ehasn, N. A., Sayed, W. H., Hassanein, H. 

M. D. E., & Ibrahim, B. M. (2010). Study of the hepatoprotective effect of ginger aqueous 

infusion in rats. J. Chem. Pharm. Res, 2(4), 476-488.   

61. Mustafa, M. Q., & Jawad, Z. J. (2024). Evaluating the Hepatoprotective Potential of Ginger 

Ethanolic Extract Against Lambda-Cyhalothrin-Induced Toxicity in Male Rats. The Iraqi 

Journal of Veterinary Medicine, 48(2), 26-31. 

62. Egwurugwu, J. N., Ufearo, C. S., Abanobi, O. C., Nwokocha, C. R., Duruibe, J. O., Adeleye, 

G. S., Ebunlomo, A. O., Odetola, A. O., & Onwufuji, O. (2007). Effects of ginger (Zingiber 

officinale) on cadmium toxicity. African Journal of Biotechnology, 6(18). 

63. Drugs@FDA: FDA-Approved Drugs(2024). https://www.fda.gov/drugsatfda  

64. Elkirdasy, A., Shousha, S., Alrohaimi, A. H., & Arshad, M. F. (2015). Hematological and 

immunobiochemical study of green tea and ginger extracts in experimentally induced diabetic 

rabbits. Acta Poloniae Pharmaceutica-Drug Research, 72(3), 497–506. 

65. Sharma, A. K., Basu, I., & Singh, S. (2018). Efficacy and safety of ashwagandha root extract 

in subclinical hypothyroid patients: a double-blind, randomized placebo-controlled trial. The 

Journal of Alternative and Complementary Medicine, 24(3), 243–248. 


