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Abstract:- Yo-Yo bitters and Evans healthy bitters are 

brands of polyherbal preparations/mixtures widely 

consumed in Nigeria. However, there is scarcity of 

scientific data on the acclaimed medicinal or therapeutic 

benefits of these bitters. The effects of these bitters on 

acetaminophen - induced hepatotoxicity in mice was 

examined using liver function data obtained from the 

liver of mice. Thirty Wistar mice divided into 6 groups of 

5 mice each were used. Group 1 was injected with 0.15 

mL of acetaminophen (AAP) and group 4 (control) was 

injected with 0.03 mL of normal saline. Group 2 and 

group 3 were injected with 0.3 mL of Yo-Yo bitters and 

0.3 mL of Evans Healthy bitters, respectively. Group 5 

and 6 were injected with 0.15 mL of AAP and then 

treated with 0.3 mL of Evans Healthy bitters and 0.3 mL 

of Yo-Yo bitters, respectively. The mice were sacrificed 

four hours after the last treatment and the liver collected 

for Aspartate aminotransferase (AST), Alanine 

aminotransferase (ALT) and alkaline phosphatase (ALP) 

bioassays. Treatment with acetaminophen alone caused 

significant (p<0.05) elevation in the levels of the liver 

enzymes; ALP by 33.5 %, AST by 21 % and ALT by 22 

% when compared to the control while groups treated 

with Evans Healthy Bitters and Yo-Yo Bitters after 

injection of AAP resulted in significant (p<0.05) depletion 

in the levels of AST by 13 % and 18 %, ALT by 12 % and 

18 %, and ALP by 18.5 % and 20 %, respectively, 

compared to the AAP injected group. These observations 

demonstrate that an overdose of acetaminophen is 

hepatotoxic to healthy liver and that treatment with both 

Yo-Yo bitters and Evans healthy bitters may attenuate 

acetaminophen – induced liver damage. Evans healthy 

bitters appears to be more potent than Yo-Yo bitters. The 

results also suggest that oral exposure to the selected 

bitters may not cause liver injury and may even possibly 

help maintain the integrity and health of the liver. 

However, further studies are required to elucidate the 

actual bioactive compounds present in the two bitters and 

validate the other acclaimed therapeutic potentials. 
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I. INTRODUCTION 

 

Medications-related hepatotoxicity is a possible 

challenge of nearly all prescribed drugs, due to the pivotal 

role the liver plays in the metabolism of all chemical 

substances. Many of the hepatotoxic chemicals (including 

acetaminophen, also known as paracetamol) cause injury to 
the liver cells. Acetaminophen (AAP) is an extensively used 

pain killer and relatively safe if taken at the therapeutically 

prescribed dose [1, 2, 3] and it is the preferred analgesics in 

children. However, liver injury resulting from paracetamol is 

the major cause of drug-induced liver dysfunction in the 

developed countries and an overdose can lead to severe liver 

damage that can transform into liver failure [3, 4]. 

 

Traditional herbal treatment of liver diseases has been 

from time immemorial, and medicinal plants and other 

derived chemicals of natural product origin continue to gain 

usage worldwide for one purpose or the other [5]. 
Experimental assessment of plants more often than none 

reveals that the bioactive secondary metabolites in these 

plants are responsible for their efficacy.  Many medicinal 

plants have been evaluated and discovered to possess active 

principles with therapeutic capabilities against several 

ailments and disorders. Hepatoprotective plants have many 

secondary metabolites such as flavonoids, essential oil, 

phenols, glycosides, monoterpenes, xanthenes, carotenoids, 

organic acids, lipids, coumarins, alkaloids and lignans, [6]. 

Recent findings have revealed that drugs of natural product 

origin are relatively non-poisonous, safe and have little or no 
side effects. Liver damage is detectable by the level of certain 

biochemical markers such as ALT, ALP and bilirubin. 

Cellular elevations of bilirubin and ALT or ALP indicates a 

liver injury. The factors influencing drug toxicity include 

age, ethnicity and race, drug dosage and duration, underlying 

liver disease, gender, alcohol ingestion, genetic factors and 

nutritional status [5, 7, 8]. Many scientists have reported the 

hepatoprotective effect of several medicinal plants as well as 

polyherbal formulation against acetaminophen-induced 

hepatotoxicity [3, 9, 10, 11, 12, 13, 14]. 
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Fig 1:- Chemical structure of Paracetamol 

 

 Mechanism of action of acetaminophen 

 

 
Fig 2:- The main pathways of paracetamol metabolism 

 

Yoyo Bitters is made from these medicinal plants: 

Acinos arvensis, Aloe, Chenopodium murale, Cinnamomum 
aromaticum, Citrus aurantifolia, Citrus aurantifolia and 

Cinnamomum aromaticum Evans Healthy Bitters are 

manufactured mainly from Alhagi camelorum Cassia 

Angustifolia Commiphora myrrha , Andrographis 

peniculata, Picrorhiza kurroa, Tinospora cordlifolia, Aloe 

barbadens and Crocus sativus. 

 

II. MATERIALS AND METHODS 

 

A. Animals 

The mice were obtained from the Animal House 
University of Lagos, Idi-Araba, Lagos State, Nigeria. They 

were kept in the animal house of the Department of Chemical 

and Food Sciences, Bells University of Technology, Ota, 

Ogun State, Nigeria. The Animal House was maintained on a 

12 – hour light/dark cycle. The animals were fed with mice 
feeds containing at least 20% protein, 3.5% fat, 9.0% fibre, 

1.2% calcium, 0.7% phosphorus, vitamin, mineral per mix,  

carbohydrates etc. from Graceline Feeds, Ota, Ogun State, 

Nigeria. Drinking water were made available ad libitum 

throughout the experimental period. A two-week adaptation 

period was allowed to acclimatize the mice to the food and 

housing.   

 

B. Yoyo Bitters and Evans Healthy Bitters 

Yoyo Bitters and Evans Healthy Bitters were purchased 

from a licensed pharmacy store in Ota, Ogun State, Nigeria. 
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C. Animal Treatment 

 Group 1: Subcutaneous injection of 0.15 mL of 
Paracetamol (Negative Control). 

 Group 2: Subcutaneous injection of 0.03 mL of Yo-Yo 

bitters only. 

 Group 3: Subcutaneous injection of 0.03 mL of Evans 

healthy bitters only. 

 Group 4:  Subcutaneous injection of 0.3 mL of Normal 

Saline (Positive Control). 

 Group 5: Subcutaneous injection of 0.03 mL of Evans 

healthy bitters, 30 minutes after being injected with 0.15 

mL of paracetamol. 

 Group 6: Subcutaneous injection of 0.03 mL of Yo-Yo 

bitters thirty minutes after being injected with 0.15ml of 
paracetamol. 

 

D. Preparation of Post Mitochondria Liver Fraction 

The liver samples were washed in 5 mL ice-cold KCl 

and blotted with filter paper and weighed. They were then 

minced and homogenized in 4 volumes of phosphate buffer 

(PH 7.4) using Elvehjem apparatus with fitted Teflon pestle. 

The resulting homogenate was centrifuged at 17,000 g for 20 

minutes at -4 0C in a high-speed cold centrifuge to obtain the 

post mitochondria liver fraction. The supernatant was 

decanted and stored in the freezer at -4 0C until the liver 
enzymes activities were determined. 

 

AST, ALT and ALP activity was determined according 

to the method described by [15]. Randox diagnostics kits 

(Randox Laboratories Ltd, UK) were used for the assays. 

 

E. Statistical Analysis 

Statistical analysis was done using one-way ANOVA 

and data are expressed as mean ± standard error of mean  

 

III. RESULTS 

 
There was a significant increase (p<0.05) in the AST activity 

of the acetaminophen-treated group (group 1) when 

compared to the control group (group 4). Meanwhile, the 

AST activity was significantly (p<0.05) reduced in both 

group 5 and 6 that were treated with Evans bitters and Yo-Yo 

bitters after AAP administration. Table 1 illustrates the result 

of AST.  

 

Groups AST (UI/L) 

1 22.00 + 3.83  

2 16.00 + 2.45  

3 14.50 + 3.87  

4 13.75 + 2.87  

5 15.25 + 2.87  

6 16.00 + 2.45  

Table 1:- Result of AST activity in acetaminophen-induced 

liver injury in mice 

 

AAP administration significantly (p<0.05) increased 

ALT activity. Treatment with Yo-Yo bitters and Evans bitters 
alone showed a significant (p<0.05) reduction in ALT 

activity when compared to the control. Similarly, 

administration of Evans healthy bitters and Yo-Yo bitters 

after treatment with AAP caused a significant (p<0.05) 

depletion in ALT activity compare to the control group. The 

result of ALT activity obtained for all the groups are depicted 

in table 2. 

 

Groups ALT (UI/L) 

1 24.00 + 3.83 

2 18.00 + 2.00 

3 19.00 + 2.31 

4 14.50 + 2.89 

5 14.50 + 2.89 

6 20.00 +2.00 

Table 2:- Result of ALT activity in acetaminophen-induced 

liver injury in mice 

 

The ALP activity of the group given only paracetamol 

had about 3.87 folds increase when compared to the control 

group. No significant (p<0.05) change was observed in the 

groups treated with Yo-Yo bitters and Evans healthy bitters 
alone compared to the control group. The administration of 

Yo-Yo bitters and Evans bitters following AAP treatment 

resulted in significant (p<0.05) reduction in the ALP activity 

by 13 % and 18 %, respectively compared to the group 

treated with AAP alone (group 1). Table 3 shows the result of 

ALP activity for all the groups. 

 

Groups ALP (UI/L) 

1 296.70 +7.17 

2 77.05  + 9.78 

3 80.39 + 6.13 

4 76.59 + 8.90 

5 152.14 + 21.23 

6 158.99 +30.56 

Table 3:- Result of the ALP activity in acetaminophen-

induced liver injury in mice 
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IV. DISCUSSION 

 
Paracetamol-induced hepatic injury is a model usually 

employed for hepatoprotective drug evaluation [16] and the 

degree of hepatic damage is obtained by considering the 

concentrations of cytoplasmic liver enzymes (ALT, AST and 

ALP) in the system [17]. Yo-Yo bitters and Evans healthy 

bitters when administered intraperitoneally exhibited 

protection against paracetamol-induced hepatotoxicity in 

mice suggesting hepatoprotective actions. Yo-Yo bitters and 

Evans healthy bitters administration appear to reverse and 

improve  hepatotoxicity caused by paracetamol as observed 

by the slowing of the elevation of the liver enzymes (ALP, 

AST and ALT) levels following exposure to drug overdose 
[18] and this might be the contributing factor towards the 

observed hepatoprotection. However, Adeyemi et al., [19] 

reported that Yoyo Bitters appears to promote free radical 

generation and initiating lipid peroxidation that caused 

increased superoxide dismutase and eventual dose-related 

reduction of reduced glutathione levels. Bharali et al., [20] 

observed that the aqueous methanolic bark extract of 

Oroxylum indicum (L.)Vent. showed hepatoprotective 

property in paracetamol treated rats. There had been other 

health and therapeutic benefits reported in literature by 

Biochemists and other scientists. Kayode et al., [21] reported 
that some alcoholic bitters produced and regularly consumed 

in Nigeria, were found to boost the usual physiological 

performance of the testes, endogenous free radical 

scavenging enzymes and secretions of sex hormones. Certain 

alcoholic bitters studied by Kayode and co-workers  were 

described to be useful in reducing hypercholesterolemia and 

enhancing antioxidant status in male rats orally exposed to 

those alcoholic bitters [22]. 

 

V. CONCLUSION 

 

The result obtained from the activities of ALT, AST 
and  ALP analyses carried out on the liver of mice suggest 

that Evans healthy bitters and Yo-Yo bitters offers some 

degree of  hepatoprotection against acetaminophen-induced 

hepatotoxicity in mice. Hence, their consumption may go a 

long way in preventing the severity of drug-induced liver 

damage in humans. Collectively,   our result indicates that 

both Yo-Yo bitters and Evans healthy bitters exhibited 

protection against paracetamol-induced liver injuries  but it 

seems Evans healthy bitters has a more potent 

hepatoprotective activity and might be more effective than 

Yo-Yo bitters. However, further studies are required to 
identify the bioactive compounds present in these two bitters 

and their other acclaimed therapeutic potentials. 
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