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INTRODUCTION 

Study on turmeric reveal that curcumin, a main active 

constituent, improves ethanol-induced hepatotoxicity, 

accumulation of reactive oxygen species (ROS) and 

suppression of systems of anti-oxidation in the liver of 

mice (Balb/c) on chronic alcohol administration over a 

period of 6 weeks.1 

Other studies show that treatment with curcumin reversed 

increased serum enzymes markers (ALT, AST) caused by 

hepatotoxicity.2 More studies illustrate that curcumin 

supplementation reduces macro-vesicular steatosis 

induced by ethanol, lipid droplet in liver and lowers 

activities of ALT and AST, showing protection of the liver 

from ethanol toxicity.1 Curcumin prevented hepatotoxicity 

due to ethanol, involving lipid accumulation prevention 

and stress due to oxidation.1 

Well known pathological changes in the liver tissue of 

methotrexate treated subjects including infiltration by 

inflammatory cells, severe centrilobular or intermediate 

zone or periportal degeneration, bile duct hyperplasia, 

hyperemia and necrosis are observed. In most cases 

turmeric betters the histological changes in hepatocytes 

induced by methotrexate including the decrease in 
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ABSTRACT 

Background: Turmeric has curcumin, as active constituent that improves ethanol-induced hepatotoxicity, prevents 

accumulation of Reactive Oxygen Species (ROS) and suppression of systems of anti-oxidation in the liver.  

Methods: A total of 25 albino rats of species Rattus Norvegicus were simpled randomly picked and grouped into five 

groups. They were exposed to alcohol, turmeric and Vitamin C at calculated doses. Thereafter, the animals were 

sacrificed, hepatotoxicity was confirmed and histological study was conducted.  

Results: Negative control group (food and water ad-libitum), where the central vein, hepatocytes, hepatic triad and 

capillary sinusoid appeared normal as shown in Figure 1a. Group 2 (alcohol 3g/kgbwt) that showed the Sinusoids had 

marked dilatation and the central vein had also dilated and congested, Focal points of hemorrhagic necrosis were 

observed and patches of macrovascular steatosis were observed shown in Figure 1b. Liver sections from Group III 

(alcohol 3 g/kgbwt and turmeric 0.187 mg/kg/day) showed the central vein was slightly dilated as compared to control 

and smaller to group that only received alcohol. Sections from group IV (alcohol 3 g/kgbwt and vitamin C 0.3 

mg/kg/day) showed the central vein was slightly dilated and not congested as compared to the alcohol only group. The 

sinusoids and the hepatocytes were normal shown in Figure 2b. Sections from group V (alcohol 3 g/kgbwt and vitamin 

C 0.3 mg/kg/day and turmeric 0.187mg/kg/day) the central vein, sinusoids and hepatocytes had almost similar 

histological characteristics as the negative control group (Group 1) as shown in Figure 2c. 

Conclusions: Turmeric and vitamin C have histomorphological protective effects on alcohol induced liver toxicity 

among albino rats. 
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periportal degeneration, necrosis, hyperemia and 

inflammatory cells infiltration prevention.3 Other studies 

suggested that the turmeric has shown antioxidant, 

hepatoprotective nature as well as anti-carcinogenic 

activity better than garlic.4 

Administration of curcumin, an extract from turmeric 

which is known to be a strong antioxidant reduced the 

ASA induced hepatic toxicity according to histopathology 

assessment of liver sections of the turmeric treatment 

groups, liver tissue appeared normal and they lacked 

histopathological alterations as demonstrated in 

pericentral zone and periportal zone with H&E, in low 

magnification.3,5 

Vitamin C in its active form Ascorbic acid is a powerful 

antioxidant.5 It is involved in many body functions, 

specifically in the liver. Humans get it either as Ascorbic 

acid or as dehydroascorbic acid its oxidized form.5,6 

Oxidative stress plays a role in the pathophysiology of 

acute and chronic liver diseases. 

This happens when Reactive oxygen species produced 

from either endogenous or exogenous sources (e.g. 

cytochrome P-450 enzymes) and cellular functions (e.g. 

mitochondrial metabolism) are not balanced by a similar 

rate of neutralization by antioxidant. Results of stress 

oxidation include those of cellular component oxidation, 

for example proteins, DNA and lipids which causes cell 

damage and death.  

Vitamin C scavenges free radicals, radicals trapping and 

bio membranes protection from damage by peroxide. It 

scavenges effectively singlet oxygen, hydroxyl, 

superoxide, water-soluble peroxyl radical and 

hypochlorous acid. It is also is an excellent source of 

electrons and can also donate electrons to free radicals, for 

example hydroxyl and superoxide radicals quench their 

activities.6 

Most of above-mentioned studies focused on the 

histopathology and mode of protection of turmeric and 

vitamin C individually. This study is set to focus on the 

synergistic effects of turmeric and vitamin C on the 

histomorphological of the liver on alcohol induced liver 

toxicity which has not been exploited before.  

METHODS 

Experimental animals 

Adult albino rats were bred in a condition which is 

microbiologically controlled for all the experimental and 

control groups. They were obtained from University of 

Nairobi. The albino rats were bred in cages which hold a 

maximum of 6 rats per cage. 

The rats were acclimatized for 1 week in an animal house 

(26±2°C) with 12 h light and dark cycles in the animal 

house in zoology department, Maseno University.  

Inclusion criteria 

All healthy albino rats in the cage, animals with average 

weight of 150-250 g and animals between 6-8 weeks of 

age were included in this study animals between 6-8 weeks 

of age. 

Exclusion criteria 

Sick animals in the cage. 

Animal ethics 

All procedures were performed in line with the guide for 

the care and use of laboratory animals. 

Study period 

The study duration was from March 2023 to March 2024. 

Dose determination and administration 

Dosage of turmeric was 40 mg/ml (0.187 mg/kg/day) 

adopted from previous study (Karamalakova et al, 2019). 

Dosage of vitamin C was at 200 mgs (0.3 mg/kg) (Tawfik 

and Al Badr, 2012). Dosage of alcohol (ethanol) was at 3 

g/kg b.w (Boby et al, 2021). 

Drugs were administered by use of gastric gavage needle 

i.e., the rats were wrapped with the tablecloth and carefully 

held from the neck region by the researcher. The assistant 

researcher then turned the mouth of the rat to face forward. 

Gently, the gavage needle inserted into the mouth the drug 

delivered and the gavage needle then gently removed. 

Harvesting and determination of gross morphological 

parameters 

Before the animals were sacrificed their final body weight 

was determined using an electronic weighing scale. 

Animals were killed in a humane way by use of a 

chloroform-soaked cotton gauze put in a bell jar. A 

thoracoabdominal pubosymphic cut was made to identify 

the liver.  

Microscopic and photographic examination of 

histological section  

Fixation of tissues was done using the formaldehyde 

solution for 24 hours.  Dehydration of samples was done 

using ethanol that had been prepared in an ascending 

concentration to a maximum of 100% with each 

concentration lasting one hour. 

Clearance of liver sample was done using xylene. Sample 

tissues were infiltrated with wax for twelve hours at 56 

degrees Celsius. Tissue orientation was then done by 

making longitudinal cuts from the apex to base. Samples 

were embedded in paraffin wax. To properly expose the 

whole liver tissue, excess wax was trimmed off from the 
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blocks. A rotary microtome was used to cut prepared 

sections into 5 µm thick longitudinal sections. To properly 

spread the tissue, the cut sections were allowed to float in 

water at thirty-seven degrees. The sections were then put 

on top of the glass slides and a thin film will be applied 

over it by a micro- dropper. Using an oven, the slides were 

dried at thirty-seven degrees for 24 hours. Staining of the 

slides was done using hematoxylin and eosin (H&E). 32 

megapixels’ Digital camera of BP Olympus microscope 

was used to take photomicrographs. Slides were mounted 

on the stage of the microscope. 

Appropriate field magnification was done. 

Photomicrographs of the slides viewed under the best 

focus were taken transferred to a computer then uploaded 

on adobe fireworks program for labelling. Liver 

biochemical assays to ascertain toxicity occurred, liver 

biochemical assays were done before and after 

administration of alcohol. 

Statistical analysis 

The gross morphometric data was entered into excel sheet 

and then analysis done through SPPS version 25 (IBM). 

The results are expressed as a mean value±standard error 

of mean (SEM). One-way ANOVA was used to compare 

the data obtained from experimental and control groups. 

Significance levels was P value less than or equal to 0.05 

(p≤0.05) at 95% confidence level. Histological features 

were observed microscopically and comparison made 

between groups.  

Ethical approval 

The proposal was initially presented and cleared by the 

School of Medicine and then the School of Graduate 

Studies (SGS), Maseno University 

(SGS=MSC/SM/00034/020). Animal ethical approval was 

obtained from Institutional Scientific Ethical Review 

Committee (ISERC) of University of Eastern Africa 

Baraton (B0419012023). The study research license was 

obtained from national commission for science technology 

and innovation (NACOSTI-#804422). 

 

Figure 1: (a) Group I show a photomicrographs of 

negative control group (food +water ad libitum). (b) 

Shows photomicrographs of group II (alcohol 3 

g/kgbwt). 

 

Figure 2: (a) Group III (alcohol 3 g/kgbwt +turmeric 

0.187 mg/kg/day). (b) group IV (alcohol 3 g/kgbwt 

+vitamin C 0.3 mg/kg/day). (c) group V (alcohol 3 

g/kgbwt +vitamin C 0.3 mg/kg/day+ turmeric 0.187 

mg/kg/day).  

RESULTS 

Comparison histomorphological findings of liver in the 

negative control group (group I) and alcohol only group 

(group II) 

Normal liver histomorphological features were observed 

in the negative control group (food and water ad-libitum), 

where the central vein, hepatocytes, hepatic triad and 

capillary sinusoid appeared normal as shown in Figure 1a. 

that were different from those of group 2 (alcohol 

3g/kgbwt) that showed the Sinusoids had marked 

dilatation and the central vein had also dilated and 

congested, Focal points of hemorrhagic necrosis were 

observed and patches of macrovascular steatosis were 

observed shown in figure 1b. These features were absent 

in the negative control group thus suggesting alcohol-

induced hepatotoxicity. 

Comparison histomorphological features between 

negative control group and the hepatoprotective groups 

Liver sections from Group III (alcohol 3 g/kgbwt+turmeric 

0.187 mg/kg/day) showed the central vein is slightly 

dilated as compared to the control and smaller to the group 

that was only administered with alcohol. The hepatocytes 

and the sinusoids appeared normal as shown in Figure 2a. 

Sections from group IV (alcohol 3 g/kgbwt+vitamin C 0.3 

mg/kg/day) showed the central vein was slightly dilated 

and not congested as compared to the alcohol only group. 

The sinusoids and the hepatocytes were normal shown in 

Figure 2b. Sections from group V (alcohol 3 

g/kgbwt+vitamin C 0.3 mg/kg/day+ turmeric 0.187 

mg/kg/day) the central vein, sinusoids and hepatocytes had 

a b 

a b 

c 
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almost similar histological characteristics as the negative 

control group (Group 1) as shown in Figure 2c. 

Table 1: Liver biochemical parameters (AST, ALT, 

GGT and albumin). 

liver biochemical 

parameters (u/l) 

Group 1 

(food+water) 

Group2 

(Alcohol 3 

g/kgbwt) 

AST 29.41±0.77 60.38±3.07# 

ALT 64.18±4.16 103.0±4.97# 

GGT 2.54±.34 14.5±1.8# 

Albumin 4.4±.34 9.1±.91# 

Values are expressed as the means ± SEM; 𝑛 = 5. #P < 0.0001 vs 

Normal control; *P<0.0001 vs alcohol; **P < 0.0001 vs alcohol. 

AST=aspartate transferase, ALT=alanine transaminase, 

GGT=gamma glutamate 

DISCUSSION 

Liver injury caused by alcohol is a major threat to the 

functioning the liver, therefore it is necessary to evaluate 

the safety of natural products to provide hepatotoxicity.7 

Vitamin C exhibits anti-inflammatory and antioxidant 

properties.8 It induces decreased levels of C-reactive 

proteins which decreases pro-inflammatory mediator 

levels. Similarly, turmeric has been proven to contain 

antioxidant properties which function to scavenge reactive 

oxygen species, free radicals and reactive oxygen 

species.9,10 

In the current study, significant derangement in 

histomorphological features was observed in alcohol 

treated group. The liver sinusoid appeared dilated, central 

vein disrupted, focal points of hemorrhagic necrosis and 

patches of macro vascular steatosis were observed.11 

Established similar observations in a study on rat model. 

In another study by, these histological changes involve 

series of mechanism ranging from oxidation of ethanol, 

cytochrome P450 induction and oxidative stress, anti-

oxidant defenses and lipid peroxidation. The effect of liver 

steatosis has been attributed to disruption of lipid 

metabolism in the hepatocytes.12,13 

The metabolism of alcohol generates hydrogen peroxide 

which induces hypoxia. These findings have also been 

reported by other studies.14 However, co-treatment of 

alcohol with Turmeric and vitamin C independently 

(group III and IV) showed mild to moderate derangement 

in relation to alcohol treatment group. The central veins 

appeared slightly disrupted and liver sinusoids moderately 

dilated. Although focal necrosis was observed, the 

hepatocytes were observed to be normal. Combined 

treatment with turmeric and vitamin C demonstrated 

normal histomorphological features of the liver 

parenchyma. The hepatocytes appeared normal; liver 

sinusoids showed no dilation while central veins were 

normal. This was significantly different relative to the 

alcohol treated group which showed marked derangement. 

The combined treatment provided synergistic 

hepatoprotective effect which exceeds that of vitamin c or 

turmeric alone.  

Although synergism effect of turmeric and vitamin C 

against alcohol has not been reported, the synergism effect 

against other toxic agents has been demonstrated.15 

reported similar findings in a combined treatment of 

paracetamol, vitamin C and α-tocopherol against their 

individual pre-treatment. He observed normal histological 

findings in the liver in combined vitamin C and α-

tocopherol pre-treatment groups in relation to groups 

where the pre-treatment therapy is administered alone. 

Phenolic compounds in the turmeric possesses the ability 

to destroy and penetrate bacterial cell wall hence 

disrupting its metabolism.16 This mechanism is due to 

prevention of phenolic compound oxidation.17-19 In 

another study, combination of turmeric and Rosemary’s 

extract in co administration with paracetamol ameliorated 

necrosis, absence of central vein disruption and normal 

sinusoids. The combination produces a synergistic effect 

which potentiate the anti-inflammatory, anti-microbial and 

anti-oxidant properties activities thereby preventing 

hepatic parenchymal injury.20 

The present studies confirm the findings of the liver 

biochemical parameters changes exhibited in the 

combination group (alcohol, turmeric and vitamin C) 

compared to the groups that were treated with either 

turmeric or vitamin C. The changes demonstrated that the 

combination effect induces a marked significant difference 

compared to the alcohol treatment groups. These findings 

are attributed to the hepatoprotective effects of both 

turmeric and vitamin C such that their combination therapy 

potentiate the ameliorative activities.  

Some of the limitations encountered in the study were that 

a number of rats did not achieve the required weight while 

some died in the process of drug administration. 

CONCLUSION 

It can be concluded that Turmeric and vitamin C have 

histomorphological protective effects on alcohol induced 

liver toxicity among albino rats. This is very vital in patient 

with alcohol hepatotoxicity as when adopted could provide 

an alternative management modality since turmeric is 

readily available in the market. 
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