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ABSTRACT 

Background:Green tea is rich in flavonoids and catechins, compounds reported to have 

antioxidant, anti-inflammatory, and anticancer properties. However, there is a need to evaluate 

the effects of green tea on vital organs like the liver. This study aimed to investigate the effects 

of Camellia sinensis on markers of liver function, and liver histology in Wistar rats. 

Methods:Forty-eight adult male Wistar rats were divided into four equal groupsand orally 

administered 250mg/kg, 500mg/kg and 1000mg/kg of Camellia sinensis extract or 1ml of 

distilled water for up to 28 days. AST, ALT, ALP, TP, ALB, TB, and CB levels were measured 

at various time points. Effect on liver histology was also assessed using haematoxylin and eosin 

staining. Results:Camellia sinensis had varying effects on biomarkers of liver injury in a dose-

dependent manner. Higher doses (500mg/kg and 1000mg/kg) of Camellia sinensis led to 

significant increases in AST, ALT, and ALP levels when consumed for up to 21 days. TP and 

ALB levels were not significantly altered. TB levels significantly increased in the highest dose 

group while CB levels did not significantly change at any time point studied. Also, higher doses 

of Camellia sinensis were associated with the development of fatty liver and mild inflammation 

from the histology.Conclusion:Camellia sinensis extract at low dose may not be harmful to the 

liver, however, the potential toxicity of green tea on the liver (at higher doses) should be further 

studied. Moderate use of green tea is therefore, recommended to ensure its safe and beneficial 

effects on liver health. 
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INTRODUCTION 

Green tea, derived from the leaves of the plant Camellia sinensis, has gained significant attention 

in recent years. Green tea is known to be rich inpolyphenolic compounds, such as flavonoids and 

catechins, which have been associated with antioxidant, anti-inflammatory, and anticancer 

properties [1-5].Consequently, green tea has gained significant attention as a potential 

therapeutic agent for numerous health conditions [6, 7]. 



 

In recent years, there has been a growing interest in the toxicological evaluation of natural 

products, including herbal teas, to assess their safety profiles and potential adverse effects 

[5,8,9]. While green tea is generally considered safe for consumption, it is crucial to evaluate its 

effects comprehensively, especially on vital organs such as the liver, which plays a central role in 

drug metabolism and detoxification [10]. 

The liver, as the primary site for the metabolism of xenobiotics, is vulnerable to the effects of 

various substances, including herbal preparations[11,12]. Markerssuch as aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and total 

bilirubin (TB), serve as indicators of liver function and can provide valuable insights into 

hepatocellular damage [10]. Additionally, histological examination of liver tissues allows for the 

assessment of morphological changes and the identification of pathological alterations caused by 

potential toxic substances [13]. 

Several studies have reported the hepatoprotective effects of green tea, highlighting its ability to 

mitigate liver damage induced by various agents [8,9]. However, contradictory findings have 

also been reported [14,15], suggesting the need for further investigations to establish a 

comprehensive understanding of the potential hepatotoxic effects of green tea. Difference in 

doses used as well as other methodological differences may count for the variation in findings 

from these studies. 

Toxicological investigations play a crucial role in assessing the safety of natural products. 

Although green tea has demonstrated numerous health benefits, including antioxidant and 

anticancer properties, it is essential to comprehensively evaluate its effects on the liver to ensure 

its safe consumption. 

 



 

MATERIALS AND METHODS 

Experimental Animals 

Forty-eight (48) adult male Wistar rats aged between 3months-6months and weighing about 

200±10g were used in this experiment. All animals were left to acclimatize for two weeks before 

the commencement of the experiment. The animals were housed in well-ventilated, clean 

polycarbonate cagesand maintained under a 12-12hours light-dark cycle at a temperature of 

23±3
o
C throughout the experimental period. Drinking water and food were provided ad libitum 

to the animals. 

 

Green Tea Aqueous Extraction 

Twenty-five (25) tea bags of Qualitea ® Green tea were purchased from D Topic Supermarket 

Elelenwo Port Harcourt. The 25 tea bags were boiled in 250ml of distilled water, and after 

boiling, they were filtered. 1ml of the Green tea was poured into an evaporating dish and placed 

on a laboratory hot plate at 36℃ to get concentrated. 

 

 

 

Oral Toxicity Testing (LD50 determination) 

In this study, the LD50 of the green tea crude extract was determined using the Bruce [16] 

method as described by Uahomo and Isirima[17]. Based on the results of the acute toxicity study, 

three different doses of the green tea sample were selected for the sub-acute toxicity study: a 

high dose of 1000mg/kg, a moderate dose of 500mg/kg, and a low dose of 250mg/kg. All 

treatments were administered orally. 

 



 

Experimental Design 

Forty-eight (48) Wistar rats were randomly assigned to four groups of twelve animals each. The 

first is the control group, which was administered 1ml of distilled water; the second group was 

administered 250mg/kg; the third group was administered 500mg/kg and the fourth group was 

administered 1000mg/kg of green tea extract. The animals were keptin polycarbonate cages, with 

twelve rats in each cage. The rats were housed with a light/dark cycle of 12/12 h, and feed and 

water were supplied freely. The sub-acute toxicity study commenced after the acclimatization of 

the rats for a week. The animals were fasted overnight before the initial administration. The 

animals received the green tea extract daily for up to 28 days.  

Sample collection 

Three animals each (per group) were sacrificed after the 7
th

, 14
th

, 21
st
, and 28

th
 day of the 

experiment after being anesthetized using diethyl ether (this was to compare the effect of the 

extract on the rats at days 7, 14, 21, and 28). The thorax was opened, and using the cardiac 

puncture procedure, blood samples were obtained from the heart using a needle. Also, rat blood 

(more than 6 ml) was drawn from the inferior vena cava under anaesthesia for liver function 

marker assay.  

 

Liver Function Marker Assay 

Biochemical markers such as Aspartatetransaminase (AST), Alanine transaminase (ALT), 

Alkaline phosphatase (ALP) were determined using Randox Kits. ALT was measured by the 

monitoring of theconcentration of pyruvate hydrazone formed with2,4-dinitrophenylhydrazine. 

AST was measuredby monitoring the concentration of oxaloacetatehydrazone formed with 2,4-

dinitrophenyl-hydrazone [18]. ALP activity was measured at37
o
C as according to 



 

Haussament[19]. Theabsorbance of p-nitrophenol formed from p-nitrophenylphosphate was 

determined at 405nmand calculation of enzyme unit followed asdescribed by the kit 

manufacturer. Total protein, total bilirubin, and conjugated bilirubin were also determined using 

Randox kits. The Randox Total Protein Assay kit utilized the biuret method while the Total 

Bilirubin and Conjugated Bilirubin Assay kits employed the diazo method in the determination 

of their levels in blood serum. These kits provided accurate and reliable measurements of the 

respective parameters, aiding in the assessment of liver function. 

 

Method of Statistical Analysis  

The data obtained were analysed using Statistical Package for Social Science (IBM SPSS, 

Version 26). The data were expressed as mean ± standard error of mean. Statistical analysis was 

performed using Analysis of Variance (ANOVA) followed by the Dunnett method to determine 

significant differences among the groups. Statistical significance was considered at p<0.05. 

 

RESULTS 

Effect of Camellia sinensis(Green tea) on Liver Function Markers 

The results from tables 1 to 7 reveal the effects of different doses of Camellia sinensis on various 

liver function parameters in Wistar rats. These findings have implications for understanding the 

potential risks to the liver that are associated with Camellia sinensis consumption. 

The 250mg/kg dose of Camellia sinensis showed no significant effects on AST and ALT levels 

on days 7, 14, 21, and 28, respectively indicating that this dose may not have an adverseeffect on 

liver function. Similarly, the 500mg/kg dose of Camellia sinensis did not show significant effects 

on AST and ALT levels throughout the study period, suggesting that this dose may not have a 

substantial toxicity on liver enzymes in these experimental conditions. 



 

On the other hand, the 1000mg/kg dose of Camellia sinensis resulted in significant increases in 

AST and ALT levels on day 21 and day 28. This indicates that the highest dose might have 

adverse effects on liver function when administered over an extended period. 

 

Table 1:  Effect of Camellia sinensison AST (nmol/l) in WistarRats  

Group Day 7 Day 14 Day 21 Day 28 

Control 28.67±3.93 28.67±3.93 28.67±3.93 28.67±3.93 

250mg/kg 28.10±3.06 28.45±0.67 30.67±2.96 30.07±3.28 

500mg/kg 27.10±2.08 29.45±0.72 28.67±1.69 30.07±2.84 

1000mg/kg 28.43±4.93 30.90±2.58 33.50±3.21* 35.67±0.88* 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

Table 2:  Effect of Camellia sinensison ALT (nmol/l) in Wistar rats  

Group Day 7 Day 14 Day 21 Day 28 

Control 17.63±4.21 17.63±4.21 17.63±4.21 17.63±4.21 

250mg/kg 18.67±1.67 18.53±1.27 18.82±3.46 18.07±1.13 

500mg/kg 18.47±2.15 19.07±1.79 19.17±1.48 19.73±1.28 

1000mg/kg 18.23±2.96 22.77±0.62* 24.67±3.38* 25.83±0.93* 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

Table 3 shows that the 250mg dose did not affect the levels of ALP on days 7, 14, 21, and 28. 

Similarly, the 500mg dose had no significant effect on ALP levels, except on day 28 where an 

increase occurred. However, the 1000mg dose resulted in significant increase in blood ALP 

levels on days 7, 21, and 28, respectively. 



 

 

Table 3:  Effect of Camellia sinensison Alkaline Phosphatase (ALP) (nmol/l) in Wistar rats  

Group Day 7 Day 14 Day 21 Day 28 

Control 27.67±1.86 27.67±1.86 27.67±1.86 27.67±1.86 

250mg/kg 26.67±2.33 27.08±2.52 26.19±3.06 27.87±0.88 

500mg/kg 26.10±4.93 30.67±0.88 31.67±3.84 35.33±6.39* 

1000mg/kg 32.00±1.53* 30.00±2.52 37.67±3.48* 36.00±4.36* 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

Furthermore, Tables 4 and 5 show that the oral administration of green tea had no impact on total 

protein and albumin levels, throughout the period of the study.  

Table 4:  Effect of Camellia sinensison Total Protein (TP) (g/l) in Wistar rats  

Group Day 7 Day 14 Day 21 Day 28 

Control 62.33±1.45 62.33±1.45 62.33±1.45 62.33±1.45 

250mg/kg 60.33±1.86 62.23±1.45 61.33±2.73 62.67±3.93 

500mg/kg 62.67±3.76 62.10±2.08 61.00±2.52 63.67±2.73 

1000mg/kg 62.00±2.31 63.33±5.17 61.33±3.53 62.67±1.45 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

Table 5:  Effect of Camellia sinensison Albumin (ALB) (g/l) in Wistar rats 

Group Day 7 Day 14 Day 21 Day 28 

Control 39.33±0.88 39.33±0.88 39.33±0.88 39.33±0.88 

250mg/kg 40.67±1.20 41.67±0.88 40.33±2.73 41.10±1.53 



 

500mg/kg 41.09±1.15 40.33±0.88 42.50±1.15 41.33±1.45 

1000mg/kg 38.67±1.20 40.06±2.52 42.33±1.76 44.23±4.78 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

The 250mg/kg and 500mg/kg doses of Camellia sinensisshowed no significant effect on total 

bilirubin levels at all-time points. Conversely, the 1000mg/kg dose showed a significantincrease 

in total bilirubin on day 21 and Day 28, suggesting potential adverse effects on bilirubin 

metabolism at the highest dose. 

 

 

 

 

Table 6:  Effect of Camellia sinensison Total Bilirubin (TB) mg/dl) result in Wistar rats  

Group Day 7 Day 14 Day 21 Day 28 

Control 5.90±0.46 5.90±0.46 5.90±0.46 5.90±0.46 

250mg/kg 4.53±0.17 4.50±0.12 4.30±0.21 5.67±0.49 

500mg/kg 4.75±0.39 4.52±0.15 4.37±0.23 5.20±0.32 

1000mg/kg 7.37±0.83 8.80±0.06 14.50±0.44* 13.17±0.09
* 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

Table 7 shows that 250mg/Kg, 500mg/Kg, and 1000mg/Kg doses of green tea had no significant 

effect on the levels of conjugated bilirubin, up to 28 days of administration. 



 

Overall, the results suggest that lower doses of Camellia sinensis may be safer for liver function. 

However, higher doses (500 mg/Kg and above) may have detrimental effects, especially, when 

consumed for 21 days and above. 

 

Table 7:  Effect of Camellia sinensison Conjugated Bilirubin (CB) (mg/dl) in Wistar rats 

Group Day 7 Day 14 Day 21 Day 28 

Control 3.20±0.40 3.20±0.40 3.20±0.40 3.20±0.40 

250mg/kg 3.17±0.07 3.10±0.12 2.99±0.12 2.81±0.41 

500mg/kg 2.67±0.35 2.80±0.17 3.13±0.19 2.87±0.20 

1000mg/kg 3.13±0.54 3.50±0.15 2.43±0.38 2.37±0.09 

Values are expressed as mean ± Standard Error of the Mean (n=3); *significant at p ≤ 0.05 when 

compared with the control. 

 

 

 

Effect of Camellia sinensis(Green tea) on the Liver Histology 

In this experimental study, photomicrographs of the liver were taken at different time points, up 

to a 28-day treatment period, to assess the effects of Camellia sinensis extract on liver histology. 

The photomicrographs showed the liver sections stained with hematoxylin and eosin, allowing 

for the visualization of various structures and cellular components. 

The normal control group exhibited healthy liver tissue with normal hepatocytes and a normal 

portal triad throughout the duration of the study. In the groups treated with different doses of 

Camellia sinensis, the liver sections showed varying findings over time. At day 7, the groups 

treated with 250mg/kg, 500mg/kg, and 1000mg/kg of Camellia sinensis displayed normal 

hepatocytes and either a normal portal triad or a normal central vein. At day 14, the groups 



 

treated with 250mg/kg and 500mg/kg still showed normal hepatocytes and a normal portal triad, 

while the group treated with 1000mg/kg continued to exhibit normal hepatocytes but lacked a 

normal portal triad. 

At day 21, the group treated with 1000mg/kg showed signs of fatty liver, including the presence 

of macrovesicules and microvesicules in the cytoplasm of many hepatocytes. The other two 

groups (250mg/kg and 500mg/kg) still had normal hepatocytes. By day 28, the groups treated 

with 250mg/kg and 500mg/kg displayed microvesicules in the cytoplasm of some hepatocytes, 

suggestive of fatty liver. The group treated with 1000mg/kg also showed microvesicules in the 

cytoplasm of a few hepatocytes, along with mild periportal lymphocytic infiltrates. 

These photomicrographs provide visual evidence of the histological changes occurring in the 

liver over the course of the 28-day treatment with Camellia sinensis extract. The findings suggest 

that higher doses of Camellia sinensis may contribute to the development of fatty liver and mild 

inflammation, while lower doses appear to have fewer effects on liver histology.  



 

 

Figure 1: (A1-A4) Photomicrographs of Liver on day 7. (A1) Normal control showing normal 

hepatocytes (blue) and normal portal triad (black). (A2) Liver of animals administered 250mg/kg 

of Camellia sinensis showing normal hepatocytes (blue) and normal portal triad (black). (A3) 

Liver of animals administered 500mg/kg of Camellia sinensis showing normal hepatocytes 

(blue). (A4) Liver of animals administered 1000mg/kg of Camellia sinensis showing normal 

hepatocytes (blue) and normal central vein (black). Using hematoxylin and Eosin stain at X400 

Magnification 

 



 

 

Figure 2: (B1-B4) Photomicrographs of Liver on day 14. (B1) Normal control showing 

normal hepatocytes (blue) and normal portal triad (black). (B2)Liver of animals administered 

250mg/kg of Camellia sinensis showing normal hepatocytes (blue) and normal portal triad 

(black). (B3)Liver of animals administered 500mg/kg of Camellia sinensis showing normal 

hepatocytes (blue). (B4) Liver of animals administered 1000mg/kg of Camellia sinensis showing 

normal hepatocytes (blue) and normal central vein (black). Using hematoxylin and Eosin stain at 

X400 Magnification 

 

 

 

 



 

 

Figure 3: (C1-C4) Photomicrographs of Liver on day 21. (C1) Normal control showing 

normal hepatocytes (blue) and normal portal triad (black). (C2)Liver of animals administered 

250mg/kg of Camellia sinensis showing normal hepatocytes (blue) and normal portal triad 

(black). (C3)Liver of animals administered 500mg/kg of Camellia sinensis showing normal 

hepatocytes (blue). (C4) Liver of animals administered 1000mg/kg of Camellia sinensis 

showingmacrovesicules (blue) and microvesicules (black) in the cytoplasm of many hepatocytes 

suggestive of fatty liver. Using hematoxylin and Eosin stain at X400 Magnification 

 

 

 



 

 

Figure 4: (C1-C4) Photomicrographs of Liver on day 28. (D1) Normal control showing 

normal hepatocytes (blue) and normal portal triad (black). (D2)Liver of animals administered 

250mg/kg, of Camellia sinensis showing microvesicules (blue) in the cytoplasm of some 

hepatocytes suggestive of fatty liver. (D3)Liver of animals administered 500mg/kg of Camellia 

sinensis showingmicrovesicules (blue) in the cytoplasm of few hepatocytes suggestive of fatty 

liver with a normal central vein (black). (D4) Liver of animals administered 1000mg/kg of 

Camellia sinensis showingmicrovesicules (blue) in the cytoplasm of few hepatocytes suggestive 

of fatty liver with a mild periportal lymphocytic infiltrates (black).Using hematoxylin and Eosin 

stain at X400 Magnification 

 

 

 



 

DISCUSSION 

Green tea has gained significant attention due to its potential health benefits [20,21]. However, 

the literature has shown inconsistency and prompted debates over its impact on the liver [22-25]. 

While some studies suggest hepatoprotective effects of green tea [21,26-28],others report toxic 

findings [22,29-31]. Recent research has shown promising results in terms of green tea's 

hepatoprotective effects [31]. A randomized controlled trial demonstrated improved liver health 

markers in participants consuming green tea compared to a control group. However, a meta-

analysis of observational studies had reported no significant association between green tea 

consumption and liver health [32]. The presence of individual variations and potential 

confounding factors may influence the interpretation of these effects. Animal studies have 

highlighted the ameliorative effect of green tea against liver damage induced by toxicants. These 

findings suggest potential hepatoprotective properties of green tea that warrant further 

investigation. Considering the conflicting results, it is crucial to conduct well-designed studies to 

establish a clearer understanding of how green tea affects liver health. 

The present study investigated the effects of different doses of Camellia sinensis on various liver 

parameters in Wistar rats, with the aim being todetermine its potential toxicity to the liver. The 

findings revealed distinct effects of different doses on liver enzymes, protein synthesis, and 

bilirubin metabolism.The lower doses of Camellia sinensis (250mg/kg and 500mg/kg) provided 

evidence of possible safety. In this regard, the 250mg/kg and 500mg/Kg doses did not have 

anadverse effect on liver enzymes (AST, ALT, and ALP), suggesting no liver toxicity. However, 

the 1000mg/Kg dose resulted in significant increases on day 21 and day 28, indicating a potential 

toxicity to the liver with prolonged use.  



 

Furthermore, the highest dose also resulted in increased total bilirubin on day 21 and day 28, 

suggesting impaired bilirubin metabolism and potential liver dysfunction [33]. Moreover, higher 

dose (1000mg/kg) of Camellia sinensis were associated with fatty liver development and mild 

inflammation, while lower doses (250, 500mg/kg) had mild to no effects on liver histology. 

The findings of this study aligns with some previous research, while showing differences in 

certain aspects. Firstly, the lower doses of Camellia sinensis (250mg/kg and 500mg/kg) were 

demonstrated to be safeto the liver, as evidenced by the lack of significant alterations in liver 

function biomarkers. These findings are consistent with the work of Shimizuet al. [34] and 

Abeywickramaet al. [35], who reported hepatoprotective effects of green tea extract in rats with 

liver damage induced by different agents. Shimizu et al.[34] observed reductions in liver enzyme 

levels and improved bilirubin metabolism with the use of green tea extract, while 

Abeywickramaet al. [35] found significant improvements in liver histology and reduced liver 

enzyme levels with lower doses of green tea extract. 

In contrast, our study revealed some differences from the research conducted by Sajjad and 

Minhas[36] which investigated the effects of Camellia sinensis on liver enzymes in a mouse 

model and reported significant reductions in liver enzyme levels at both lower and higher doses 

of green tea extract. Unlike our findings, Sajjad and Minhas[36] did not observe adverse effects 

with the highest dose of green tea extract. The disparity in results could be attributed to 

variations in dosage, animal models, and the duration of the study. 

Regarding the adverse effects of the highest dose of Camellia sinensis (1000mg/kg) on liver 

function, our study's findings are consistent with the work of Oketch-Rabah et al. [30] and EFSA 

Panel on Food Additives and Nutrient Sources added to Food (ANS) et al. [37]. Oketch-Rabah et 

al. [30]reported liver damage and oxidative stress in mice administered with a high dose of green 



 

tea extract, including elevated liver enzyme levels and decreased albumin synthesis, similar to 

our study's results. EFSA Panel on Food Additives and Nutrient Sources added to Food (ANS) et 

al. [37]investigated the effects of high doses of green tea extract on liver and kidney functions in 

rats and observed adverse effects on both organs, including elevated liver enzyme levels, 

supporting our findings on the adverse effects of the highest dose of Camellia sinensis on liver 

enzyme levels. 

Furthermore, studies conducted by some researchers on hepatoprotective effects of natural 

remedies are also relevant. Lodhi et al. [38]evaluated the influence of green tea extract on liver 

specific enzymatic and nonenzymatic markers, lipid peroxidation, and oxidative stress in albino 

rats with chronic ethanol-induced hepatotoxicity. They found that aqueous extract of Camellia 

sinensis or green tea extract exhibited hepatoprotective effects in chronic ethanol-induced albino 

rats. Additionally, Shareef et al. [21]investigated the hepatoprotective character of methanolic 

green tea extract and its mechanism of action against thioacetamide-induced liver injury in 

Sprague Dawley rats. They found that green tea extract exhibited significantly hepatoprotective 

effect against thioacetamide-induced hepatic damage in rodents as evidenced by gross 

morphological examination and histology of rat's liver fed with Camellia sinensis.  

The discrepancies observed in the effects of different doses of Camellia sinensis on the liver may 

also stem from variations in experimental designs and animal models used in different studies. 

Factors such as the age, sex, and genetic background of the animals can influence how they 

respond to the administered doses of Camellia sinensis[38-40]. 

According to a review of studies on green tea consumption, the duration of exposure to Camellia 

sinensis may play a crucial role in determining its effects on the liver[41]. Short-term exposure to 

lower doses of Camellia sinensis might lead to no effect or transient positive effects on liver 



 

enzymes and bilirubin metabolism. However, prolonged exposure to higher doses may cause 

cumulative toxicity, leading to adverse effects on liver function[41]. Several studies have 

reported cases of liver toxicity attributed to Camellia sinensis-containing products[39,42,43]. 

Therefore, it is important to consume green tea in moderation and consult a healthcare 

professional if any adverse effects are noticed. 

Additionally, differences in the methodologies used to assess liver parameters could also 

contribute to the varying outcomes reported in different studies. Variations in the techniques 

employed to measure liver enzyme levels, total bilirubin, total protein, and albumin could lead to 

inconsistent results [10,44]. 

Moreover, it is essential to consider the bioavailability and metabolism of Camellia sinensis 

compounds in the body. The absorption, distribution, and elimination of these compounds can 

differ depending on the dose and the route of administration, which can impact their bioactivity 

and potential hepatotoxicity [41,45,46]. 

The mechanism of action for the lower doses of Camellia sinensis is associated with the presence 

of catechins and flavonoids, which have antioxidant and anti-inflammatory activities[41,47]. 

These bioactive compounds may scavenge free radicals, reduce oxidative stress, and modulate 

inflammatory pathways in the liver, leading to hepatoprotective effects [41,47]. On the other 

hand, the potential mechanism underlying the hepatotoxicity of higher doses of Camellia 

sinensis might be related to the generation of pro-oxidant effects[41,48]. At high concentrations, 

polyphenolic compounds in Camellia sinensis could exert a pro-oxidant role, promoting the 

production of reactive oxygen species (ROS) and disrupting the balance between antioxidants 

and pro-oxidants in the liver, leading to cellular damage and adverse effects on liver 

function[41,46,48].  



 

The highest dose (1000mg/kg) of Camellia sinensis resulted in fatty liver and mild liver 

inflammation, possibly due to the pro-oxidant properties of Epigallocatechin gallate 

(EGCG)[41,42,49]. Lower doses (250mg/kg and 500mg/kg) showed potential beneficial effects 

on liver function, likely through their antioxidant and anti-inflammatory actions[47,49]. The 

dose-dependent effects of Camellia sinensis highlight the importance of careful dosage 

considerations for therapeutic benefits and minimal liver risks. Further research is needed to 

elucidate the mechanisms underlying these dose-dependent effects and optimize Camellia 

sinensis usage for liver health. 

 

CONCLUSION 

This study revealed dose-dependent effects of Camellia sinensis on liver function. Lower doses 

(250mg/kg and 500mg/kg) were shown to be potentiallysafe. However, the highest dose 

(1000mg/kg) resulted in adverse effects such as liver damage, altered albumin synthesis, and 

impaired bilirubin metabolism. Lower doses of Camellia sinensis may scavenge free radicals, 

reduce oxidative stress, and modulate inflammatory pathways, leading to improved liver 

enzymes, protein synthesis, and bilirubin metabolism. Conversely, the highest dose might cause 

liver damage and impaired function due to pro-oxidant properties of compounds like 

Epigallocatechin gallate (EGCG). Hence, careful dosage consideration is crucial for optimizing 

therapeutic benefits and minimizing potential liver risks. 
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