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ABSTRACT: Chinese medicine practitioners have used polyherbal tea, also known as herb-herb 

combinations, but there is a lack of scientific evidence supporting their therapeutic benefits. This study aims to 

investigate the Hepatoprotective Activity of Poly-Herbal Formulated Tea Comprising of Moringa olifera, 

Curcuma Longa, Zingiber officinale, Allium sativum and Citrus limon in Carbon tetrachloride-Induced 
Hepatotoxicity in Albino y6rats using appropriate standard methods. Results obtained show that the polyherbal tea 

extract reduced the body weight and the liver-to-body weight ratio of animals and CCL4 alone when compared to 

control (p < 0.05). The tea extract reduced the level of ALP, ALT, and AST compared with CCL4 alone (p < 
0.05). The tea extract increased the levels of SOD and catalase and reduced the level of MDA when compared with 

CCL4 alone (p < 0.05). The polyherbal tea formulation provides significant protection against liver injury caused 

by CCl4, which has potential for clinical application in the management of liver diseases. The antioxidant present 
in the formulated tea may be responsible for the hepatoprotective effect of the tea. 
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Plants have been used to make natural products for 

thousands of years. More recently, their possible 

medical benefits in treating many diseases have been 

studied because they can neutralize the harmful 

effects of oxidants on foods (Salehi et al., 2020; Sen 

et al., 2010). Compared to canonical drugs, medicinal 

plants possess exceptional and diverse characteristics 

such as accessibility, affordability, durability, and a 

broader range of therapeutic applications, as noted by 

Calixto (2000) and Idu (2010). Chinese medicine 

practitioners have used polyherbal remedies, also 

known as herb-herb combinations, for thousands of 

years, but scientific evidence of their therapeutic 

benefit is lacking (Moussavi et al., 2024). Certain 

formulas incorporating naturally occurring herbs and 

herbal ingredients have demonstrated potential 

interaction effects such as mutual enhancement, 

mutual assistance, mutual restraint, and mutual 

antagonism (Zhou et al., 2016). Research has it that 

natural plant products such as Moringaoleifera, 

turmeric, ginger, garlic, and lemon, Allium sativum, 

are effective in the treatment of diseases such as 
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cough, fever, diarrhea, etc. (Odebunmi et al, 2022), 

and these plants are reported to ameliorate ailments 

such as kidney, liver failure, and heart disease 

(Xiaoet al., 2020). The objective of this paper 

investigatedHepatoprotective Activity of Poly-Herbal 

Formulated Tea Comprising of Moringa olifera, 

Curcuma longa, Zingiber officinale, Allium sativum 

and Citrus limon in Carbon tetrachloride-Induced 

hepatotoxicity in albino rats. 

 

MATERIALS AND METHODS 
Plant Collection: The lemon plant was brought in 

from Oredo Local Government Area's New Benin 

Market. We bought ginger, garlic, and turmeric at 

Oregbuni Market in the local government area of 

IkpobaOkha. The leaves of Moringaoleifera were 

collected from farms in Edo State's Ordeo Local 

Government Area. 

 

Preparation of plant materials: Ginger, garlic, 

turmeric, and lemon were cleaned and cut into small 

pieces. After being cut off from the stem, the 

Moringaolifera leaf was cleaned. Using a dehydrator, 

the diced lemon, garlic, ginger, turmeric, and washed 

moringa leaves were dried. After dehydration, we 

ground the dehydrated leaves of moringa, garlic, 

turmeric, ginger, and lemon to a powder using an 

impact grinder. To make the herbal tea, equal parts of 

powdered lemon, garlic, turmeric, ginger, and 

moringa leaf were weighed and combined. The 

method of making the herbal tea resulted in each 

powdered plant material weighing 200 mg per 1 g tea 

bag. 

 

Experimental Animals: Albino rats weighing 100-200 

g were purchased from the animal house of the 

Department of Pharmacology & Toxicology, Faculty 

of Pharmacy, University of Benin. The Department 

of Science Laboratory Technology housed the rats in 

its animal facility, acclimating them to normal 

laboratory conditions with a 12-hour light/dark cycle 

over two weeks. They were fed with normal animal 

pellets and water spontaneously. The animals were 

handled in accordance with normal protocols for 

laboratory animals. 

 

Hepatoprotective Experimental Design: 

Hepatoprotective activity was studied according to 

the method of Mohammed et al. (2011) with slight 

modification. Albino rats 24 were allotted into 6 

groups of 4 rats in each group as follows: 

 

Group 1: Received distilled water 

Group 2 received an extract of a polyherbal 

formulation at a dose of 5 mg/kg. 

Group 3 received 10 mg/kg of an extract from a 

polyherbal formulation. 

Group 4 received an extract of a polyherbal 

formulation at a dose of 5 mg/kg plus CCl4. 

Group 5: Received 10 mg/kg of extract of polyherbal 

formulation + CCl₄ 

Group 6: Received CCl₄ alone 

 

The animals in group 2 - 5 were administered 

polyherbal extract orally for 14 days orally while 

CCL4 1:1 in olive oil at dose of 2ml/kg was 

administered twice a week to the animals in group 4 

– 6 intraperitoneally. Following a 14-day oral 

administration of the extract, we used chloroform as 

an anesthesia to sacrifice the animals. Blood was 

collected for biochemical and antioxidant analysis, 

and each liver was weighed. 

 

Biochemical analysis: Biochemical analysis was 

carried out using a random test kit. Albumin was 

analyzed by the measurement of serum albumin 

(Doumas et al., 1971). Aspartate Aminotransferase 

(AST) and Alanine Aminotransferase (ALT) were 

assayed by the method of the International Federation 

of Clinical Chemistry and Laboratory Medicine 

(Schumann et al., 2002). Alkaline phosphate was 

assayed using the Principle of Analysis of Alkaline 

Phosphatase method (Raymond-Habecker and Lott, 

1995). Total protein was quantified by the Biuret 

method (Doumas et al., 1981), while bilirubin was 

analyzed by the Jendrassik Grof method Doumas and 

Wu, 1991) 

 

Antioxidant Analysis: Determination of Catalase 

Activity: Catalase activity was assessed using the 

methodology outlined in Idu et al. (2016) and Uwaya 

et al. (2024). After putting the sample (50 μl) into a 

test tube, 500 μl of H₂O₂ was added, and the mixture 

was thoroughly mixed by inversion to start the 

reaction. Three minutes later, mixing by inversion 

halted the reaction after 1000 μl of 6M H₂SO₄ was 

added. It was then mixed again using inversion after 

700 μl of 0.01 M KMnO₄ was added. A 

spectrophotometer with a visible wavelength of 480 

nm was then used to measure absorbance against a 

blank in 30 to 60 seconds. Using distilled water, the 

spectrophotometer was set to zero. 

 

Estimation of malondialdehyde 

(MDA):Malondialdehyde (MDA) was evaluated as 

described in Uwaya et al. (2024) and Idu et al. (2016) 

with slight modification. Using a micropipette, equal 

amounts of malondialdehyde (MDA) reagent (15% 

TCA-0.375% TBA-0.25NHCl) were pipetted into 

different test tubes. Then, 600 μl of a homogenised 

sample of brain tissue was added and mixed well. 
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The solution was then heated for 15 minutes in a 

boiling water bath at 100°C. Thereafter, the reacted 

mixture was allowed to cool and then centrifuged for 

10 minutes at 3000 rpm (revolutions per minute) in 

order to remove the flocculant precipitates. A 

spectrophotometer was used to compare the clear 

supernatant's absorbance to that of a reference tube 

containing 3 ml of MDA reagent and 600 μl of 

distilled water at a wavelength of 535 nm. 

 

Determination of Superoxide Dismutase (SOD):Test 

tubes with labels, each had 2.5 ml of carbonate buffer 

in it, and 0.2 ml of tissue homogenate was added. 

There was also a reference test tube with 2.5 ml of 

carbonate buffer. The reference tube and each test 

tube were each added 0.3 ml of epinephrine solution. 

After they were mixed properly, they were measured 

at 420 nm absorbance using a UV spectrophotometer 

(Model T80+UV spectrophotometer, PG Instruments 

Ltd.). Distilled water was used to zero the machine 

(Uwaya et al., 2024). 

 

Statistical Analysis: Mean ± standard error of the 

mean (SEM) was used to show the data, and "n" 

stood for the number of mice in each experimental 

group. Two tests were used: the Newman-Keuls post 

hoc test and a one-way analysis of variance 

(ANOVA). For all data analysis, the UK's GraphPad 

Prism program, version 6, was used. There were 

significant differences between the compared data 

with a significance level of P<0.05. 

 

RESULTS AND DISCUSSION 
Body weight: Figure 1 shows that polyherbal tea had 

a significant effect on body weight. The animals that 

were given 10 mg/kg of the formulated extract, 5 

mg/kg of the extract + CCL4, 10 mg/kg of the extract 

+ CCL4, and CCL4 without treatment all lost more 

weight than the control group (*p < 0.05). 

Additionally, the effects of polyherbal tea on the 

liver-to-body weight ratio during CCL4-induced 

hepatotoxicity show a significant reduction in liver 

weight in animals given distilled water, 5 mg/kg of 

the formulated extract, 10 mg/kg of the tea extract, 5 

mg/kg of the tea extract + CCL4, and 10 mg/kg of the 

tea extract + CCL4 compared to CCL4 without 

treatment (Figure 2).  

 

Biochemical analysis: Figure 3, 4, and 5 indicate that 

the polyherbal tea extract at 5 and 10 mg/kg of the tea 

extract alone, 5 mg/kg of the tea extract + CCL4, and 

10 mg/kg of the tea + CCL4 reduced the level of 

ALP, AST, and ALT when compared to CCL4 

without treatment (p < 0.05). Marked elevations in 

serum levels of ALP, AST, and especially ALT are 

specific indicators of liver injury (Anandet al., 2011). 

Researchers found that CCl₄ hurt hepatocytes, which 

increased the amounts of AST, ALT, ALP, and 

bilirubin in the blood (Alkreathy et al., 2014). It is 

well established that hepatotoxicity by CCl₄ is due to 

the enzymatic activation of the released CCl₃ radical 

in a free state, which in turn disrupts the structure and 

function of lipid and protein macromolecules in the 

cell membrane. 
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Fig 1: The effect of polyherbal tea formulation (Moringaolifera, 
garlic, ginger, turmeric and lemon) on body weight on CCL4 

induced hepatotoxicity in rat. There was weight reduction in the 

animals that were given 10 mg/kg of the formulated extract, 5 
mg/kg of the extract + CCL4, 10 mg/kg of extract + CCL4 and 

CCL4 without treatment when compared to control (p<0.05). 

Values were presented as mean±S.E.M, n= 4. 
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Fig 2: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on liver to body weight ratio on 

CCL4 induced hepatotoxicity in rat. There was liver weight 

reduction in the animals that were given distilled water, 5 mg/kg of 
the tea extract, 10 mg/kg of the tea extract, 5 mg/kg of the tea 

extract + CCL4, 10 mg/kg of the tea extract + CCL4 when 
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compared with CCL4 without treatment (***p<<0.001; *p<0.05). 

Values were presented as mean±S.E.M, n= 4. 
Any cause of hepatocyte damage results in an 

increased release of enzymes such as AST, ALT, 

ALP, and bilirubin into the blood (Achliya et al., 

2014; Ali et al., 2008 ). The tea's ability to lower the 

levels of ALP, ALT, and AST demonstrated its 

hepatoprotective properties and its ability to alleviate 

liver damage due to CCL4. Figure 6 showed that 

there was no effect of the total protein level. 
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Fig 3: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on ALP on CCL4 induced 

hepatotoxicity in rat. ALP value reduce in the animals that were 

given distilled water, 5 mg/kg of the formulated extract, 10 mg/kg 

of the formulated extract, 5 mg/kg of the extract + CCL4, 10 
mg/kg of extract + CCL4 when compared with CCL4 without 

treatment (**p<0.01; *p<0.05). Values were presented as 

mean±S.E.M, n= 4. 
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Fig 4: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on AST level in CCL4 induced 

hepatotoxicity in rat. AST value reduce in the animals that were 

given distilled water, 5 mg/kg of the formulated extract, 10 mg/kg 
of theformulated extract, 5 mg/kg of the extract + CCL4 and 10 

mg/kg of extract + CCL4 when compared with CCL4 without 

treatment (**p<0.01; *p<0.05). Values were presented as mean ± 

S.E.M, n= 4. 
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Fig 5: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on ALT level in CCL4 induced 
hepatotoxicity in rat. ALT value reduce in the animals that were 

given distilled water, 10 mg/kg of the formulated extract, 5 mg/kg 

of the extract + CCL4 and 10 mg/kg of extract + CCL4 when 
compared with CCL4 without treatment (**p<0.01; *p<0.05). 

Values were presented as mean±S.E.M, n= 4. 
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Fig 6: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on total protein in CCL4 
induced hepatotoxicity in rat. There were no effect on total protein 

when compared with CCL4 without treatment (**p<0.01; 

*p<0.05). Values were presented as mean±S.E.M, n= 4. 

 

Antioxidant activity: The study's results show that the 

polyherbal tea formulation greatly raised the levels of 

catalase (Figure 7) and superoxide dismutase (Figure 

8), while lowering the level of MDA (Figure 9).Aziz 

et al. (2019) say that studies have shown that 

superoxide dismutase (SOD) and catalase are very 

important in protecting against oxidative stress-
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related diseases like ischemia reperfusion injury, high 

blood pressure, lung injury, and liver injury. MDA, 

on the other hand, provides an index for the extent of 

peroxidative damage that has occurred in the liver 

(Ozoluaet al., 2019). Thus, this study shows that a 

polyherbal tea formulation (Moringaolifera, garlic, 

ginger, turmeric, and lemon) can reduce liver injury 

through its antioxidant effect. This study 

demonstrates the polyherbal tea's capacity to decrease 

the liver-to-body weight ratio, lower the levels of 

ALT, ALP, and AST, boost the levels of superoxide 

dismutase and catalase, and lower the levels of MDA. 

This study suggests that a polyherbal tea formulation, 

which includes Moringaolifera, garlic, ginger, 

turmeric, and lemon, can serve as an effective 

hepatoprotective treatment for liver injury. The 

hepatoprotective activity of the polyherbal tea could 

be a result of the antioxidants present in it. 

 

C
a

ta
la

s
e

 C
o

n
c

 (
u

n
it

/m
g

 p
ro

te
in

)

C
o

n
tr

o
l

5  m
g

/k
g

 E
x tr

a c t

1 0  m
g

/k
g

 E
x tr

a c t

5  m
g

/k
g

 E
x tr

a c +
C

C
l4

1 0  m
g

/k
g

 E
x tr

a c +
C

C
l4

C
C

l4
 A

lo
n

e

0 .0 0

0 .0 5

0 .1 0

0 .1 5

0 .2 0

*

**
*

 
Fig 7: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on Catalase level in CCL4 
induced hepatotoxicity in rat. Catalase value increased in the 

animals that were given distilled water, 5 mg/kg of the formulated 
extract and 5 mg/kg of the extract + CCL4 when compared with 

CCL4 without treatment (**p<0.01; *p<0.05). Values were 

presented as mean±S.E.M, n= 4. 
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Fig 8: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on MDA level in CCL4 

induced hepatotoxicity in rat. MDA value reduced in the animals 

that were given distilled water, 5 mg/kg of the formulated extract, 
10 mg/kg of the formulated extract, 5 mg/kg of the extract + CCL4 

and 10 mg/kg of extract + CCL4 when compared with CCL4 

without treatment (**p<0.01; *p<0.05). Values were presented as 

mean±S.E.M, n= 4. 
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Fig 9: The effect of polyherbal tea formulation (Moringaolifera, 

garlic, ginger, turmeric and lemon) on SOD level in CCL4 induced 

hepatotoxicity in rat. SOD value increased in the animals that were 
given distilled water, 5 mg/kg of the formulated extract, 10 mg/kg 

of the formulated extract, 5 mg/kg of the extract + CCL4, and 10 

mg/kg of extract + CCL4 when compared with CCL4 without 
treatment (****p<0.0001; ***p<0.001; **p<0.01; *p<0.05). 

Values were presented as mean±S.E.M, n= 4. 

 

Conclusion: The study found that the polyherbal tea 

(Moringaolifera, garlic, ginger, turmeric, and lemon) 

protects the liver from CCl₄ damage in a big way. 

This implies its potential application in clinical 

settings for the treatment of liver diseases. The 

antioxidant present in the formulated tea may be 

responsible for the hepatoprotective effect of the tea. 
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