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Abstract 

Ficus dicranostyla Mildbr. is a plant of the Moraceae family widely used in Cameroonian ethnomedicine for the treatment 
of several pathologies, including hepatitis. The aim of this study was to evaluate the hepatoprotective activity of the 
aqueous extract of F. dicranostyla leaves (AEFD) on paracetamol-induced hepatitis in rats. Thirty male rats were divided 
into 6 groups of 5 animals each, including 3 control groups (normal, negative and positive) and 3 test groups. These 
animals received distilled water (normal and negative controls), silymarin (positive control) and the extract at doses of 
75, 150 and 300 mg/kg (test groups) daily for 5 days. Hepatotoxicity was induced on day 5 by single-dose per os 
administration of paracetamol (2000 mg/kg) to all groups except the normal control group. Hematological and 
biochemical parameters such as transaminases, alkaline phosphatase, bilirubins, total proteins, lipid profile and 
oxidative stress were evaluated. AEFD, particularly at doses of 150 and 300 mg/kg, significantly reduced total white 
blood cell counts, serum transaminases, alkaline phosphatase, bilirubins, total cholesterol, low density lipoproteins-
cholesterol and triglycerides compared with the negative control. The extract also significantly increased levels of red 
blood cells, hemoglobin, hematocrit, total protein and high density lipoproteins-cholesterol compared with the negative 
control. In the extract-treated groups, hepatic malondialdehyde levels were significantly reduced, while 
reduced glutathione, catalase and superoxide dismutase levels were significantly increased compared with the negative 
control. AEFD has hepatoprotective effects resulting from its ability to strengthen antioxidant status and prevent 
alterations in lipoprotein and cholesterol metabolism. 
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1. Introduction

Hepatitis refers to any acute or chronic inflammatory attack on hepatocytes [1]. Depending on the type of attack, a 
distinction is made between viral hepatitis caused by viruses and non-viral hepatitis due to the ingestion of hepatotoxic 
substances in the example of high-dose paracetamol [2]. 
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Paracetamol is the most widely used analgesic/antipyretic in the world, due to its high frequency in self-medication and 
prescriptions. In Cameroon, a study carried out in the city of Douala revealed that paracetamol accounts for 67.39 % of 
the analgesics most in demand for self-medication in pharmacies [3]. In the event of overdose, paracetamol is 
hepatotoxic. Worldwide, paracetamol is responsible for around 7 % of annual deaths due to drug-induced 
hepatotoxicity [4]. 

Hepatitis is generally asymptomatic, but sometimes the patient may present nausea, vomiting, asthenia, rash, abdominal 
and joint pain, fever, headache, insomnia, abdominal bloating, diarrhea and, above all, jaundice, the expression of which 
is the determining factor [5,6]. These symptoms manifest themselves at different stages of the disease and can therefore 
evolve into complex forms such as fibrosis, cirrhosis, hepatocellular carcinoma or liver cancer [6,7]. 

Hepatotoxicity is treated by suppressing the cause and then taking hepatoprotective agents such as silybon or silymarin 
[8]. In view of the absence of vaccines against non-viral hepatitis, and the high cost and side effects of treatment 
molecules, people in developing countries are opting to treat themselves with medicinal plants. Many plants have shown 
hepatoprotective effects, such as Opilia celtidifolia [9], Haematostaphis barteri [10], Terminalia chebula [11], Moringa 
oleifera [12], Jatropha curcas [13], Vernonia amygdalina [14]. 

Ficus dicranostyla is an edible plant, and is also widely used in ethnomedicine for the treatment of numerous diseases, 
including hepatitis [15, 16]. Previous studies have demonstrated its nutritional composition and protective activity 
against carbon tetrachloride-induced hepatotoxicity in rats [16, 17]. The overall aim of this study was to evaluate the 
hepatoprotective activity of the aqueous extract of F. dicranostyla leaves on paracetamol-induced hepatitis in rats.  

2. Materials and methods 

2.1. Plant material 

The plant material was F. dicranostyla leaves, collected on the Mandara Mountains in the Walamaï-Dimeo locality 
(10°32'32”.4 N; 013°56'23.7 E), arrondissement of Mokolo, Department of Mayo-Tsanaga (Far North Region, 
Cameroon). The species was identified by Pr. Tchobsala, Botanist at the University of Maroua. The sample was then 
authenticated at the Herbarium of Garoua Wildlife School (North Cameroon) by Mme Ngwa Adeline Neh through 
comparison with the specimen registered under number HEFG/1811. Post-harvest F. dicranostyla leaves were washed, 
shade-dried at room temperature for two weeks, and then reduced into powder. Four hundred grams (400 g) of this 
fine F. dicranostyla leaves powder was boiled in 4 L of distilled water for 15 minutes. After cooling, the mixture was 
filtered through Wattman paper No. 3. The filtrate was evaporated in an oven at 50 °C for 24 hours. The mass of dry 
extract obtained was 35.10 g, giving a yield of 8.77 %. 

2.2. Animal material 

The animal material consisted of male albino rats of Wistar strain, aged between 7 and 8 weeks and with a body mass 
of between 120 and 150 g. The rats were bred at the animal house of the Laboratory of Biological Sciences, Faculty of 
Science, University of Maroua, Cameroon. They were housed in cages covered with wire mesh and maintained at room 
temperature with a natural light/dark cycle. All animals were fed a standard diet and were provided with ad libitum 
access to food and tap water. Experimentation was carried out in accordance with the European Convention for the 
Protection of Vertebrate Animals used for Experimental and other Purposes [18]. Prior authorization for the use of 
laboratory animals in this study was obtained from the National Ethics Committee of Cameroon (Reg. N. FWA-IRB 
00001954). 

2.3. Phytochemical screening of aqueous extract of F. dicranostyla leaves 

In order to determine the classes of bioactive compounds contained in the aqueous extract of F. dicranostyla leaves 
(AEFD), phytochemical screening was carried out according to the protocols described by Harborne [19]. 

2.4. Experimental protocol 

The method of Ajith et al. [20] was used with a few modifications. Thirty (30) male rats were randomized into six (06) 
groups of five (05) rats each. The animals received distilled water at 5 mL/kg (normal and negative control groups), 
silymarin at 100 mg/kg (positive control group) and AEFD at 75, 150 and 300 mg/kg (test groups), respectively, orally 
for five days. Hepatotoxicity was induced on day 5th and 1 h after the different treatments by administration of 
paracetamol per os at a single dose of 2000 mg/kg, to all animals except those in the normal control group. 
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2.5. Animal sacrifice and sample collection 

After administration of paracetamol, all animals were fasted for 24 hr. On day 6th, all animals were sacrificed under 
ketamine (2.5 mg/kg, i.p)/diazepam (5 mg/kg, i.p) anaesthesia. After rupture of the jugular vein, blood from each animal 
was collected in EDTA and dry tubes for analysis of hematological and serum biochemical parameters respectively. Liver 
and kidney samples were taken for oxidative stress parameters. 

2.6. Analysis of hematological and serum biochemical parameters 

Hematological parameters were determined by blood count using an automatic analyzer of the manufacturer « 
Évolution 3000 ». 

Blood samples collected in dry tubes were centrifuged at 2000 rpm for 5 min, and the sera obtained were collected for 
serum biochemical parameter determination. Aspartate aminotransferase (ASAT), alanine aminotransferase (ALAT), 
bilirubin, alkaline phosphatase, total protein, total cholesterol, high/low density lipoproteins-cholesterol (HDL/LDL 
cholesterol) and triglycerides were determined using kits manufactured by SGMitalia S.r.L (Italy). 

2.7. Determination of oxidative stress parameters 

Liver homogenates were prepared by grinding 0.5 g of fresh tissue from each animal in 2.83 mL phosphate buffer (0.1 
M pH 7.5). These homogenates were centrifuged at 3000 rpm for 5 minutes. The supernatants collected were used to 
assay malondialdehyde [21], superoxide dismutase [22], catalase [23] and reduced glutathione [24]. 

2.8. Data analysis 

Data were analyzed by one-way ANOVA followed by Tukey's test using Graph Pad Prism software version 8.0.2. Results 
were presented in tables, histograms and expressed as mean ± standard error on the mean. Differences with p-values 
below 0.05 were considered significant. 

3. Results  

3.1. Results of qualitative phytochemical analysis of the aqueous extract of F. dicranostyla leaves 

Qualitative phytochemical analysis revealed the presence of flavonoids, alkaloids, saponins and quinones in AEFD. 

3.2. Effects of aqueous extract of F. dicranostyla leaves on hematological parameters 

Table 1 Effects of aqueous extract of F. dicranostyla leaves on some hematological parameters 

Groups HGB (g/L) RBC 
(x1012/L) 

WBC 
(x109/L) 

PLT 
(x109/L) 

HCT (%) MCV 
(fL) 

MCH 
(pg) 

MCHC 
(g/L) 

Normal 
control 

130.00 ± 
08.24 

7.52 ± 0.44 11.08 ± 
1.10 

1220.00 ± 
38.86 

36.66 ± 
3.56 

54.52 ± 
3.52 

21.00 ± 
1.90 

381.40 ± 
31.16 

Negative 
control 

87.24 ± 
04.01*** 

1.88 ± 
0.36*** 

17.00 ± 
1.40*** 

1315.00 ± 
107.60 

14.64 ± 
0.59*** 

51.26 ± 
1.56 

16.82 ± 
0.38 

311.40 ± 
23.47** 

positive 
control 

145.20 ± 
5.52### 

5.70 ± 
0.34### 

13.92 ± 
0.49## 

1429.00 ± 
199.20 

38.40 ± 
1.80### 

51.78 ± 
1.12 

17.94 ± 
0.32 

346.60 ± 
18.94 

AEFD 75 141.60 ± 
6.13### 

1.12 ± 0.21 13.40 ± 
1.37## 

1269.00 ± 
60.07 

38.18 ± 
1.71### 

52.36 ± 
3.16 

17.46 ± 
0.92 

394.20 ± 
24.70# 

AEFD 150 143.60 ± 
7.56### 

3.51 ± 1.63# 12.68 ± 
1.00## 

1458.00 ± 
93.68 

36.26 ± 
0.79### 

53.68 ± 
2.35 

16.40 ± 
1.22 

340.00 ± 
22.45 

AEFD 300 162.61 ± 
3.14### 

6.00 ± 
0.92### 

12.20 ± 
1.15### 

1373.00 ± 
97.60 

34.18 ± 
0.48### 

52.08 ± 
2.74 

18.62 ± 
11.89 

417.00 ± 
36.00## 

Values were expressed as Mean ± MSE; n = 5; HGB: Hemoglobin, RBC: Red blood cells, WBC: White blood cells, PLT: Platelets, HCT: Hematocrit, MCV: 
Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration. AEFD 75, AEFD 150 and AEFD 
300: groups treated with aqueous extract of F. dicranostyla leaves at doses of 75, 150 and 300 mg/kg respectively. ***p < 0.001 significant difference 

from normal control, #p < 0.05, ##p < 0.01, ###p < 0.001 significant difference from negative control. 
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A significant decrease in hemoglobin, red blood cell, hematocrit and mean corpuscular hemoglobin concentration (p < 
0.001) and a significant increase in total white blood cell count (p < 0.001) in rats in the negative control group 
compared with those in the normal control group were noted (Table 1). However, AEFD at 300 mg/kg resulted in a 
significant increase in hemoglobin, red blood cells, hematocrit (p < 0.001) and mean corpuscular hemoglobin 
concentration (p < 0.01), as well as a significant decrease in white blood cell count (p < 0.001) compared to the negative 
control group. 

3.3. Effects of aqueous extract of F. dicranostyla leaves on serum biochemical parameters related to liver 
function 

Table 2 shows variations in the levels of transaminases (ASAT/ALAT), alkaline phosphatase (ALP), bilirubins and total 
proteins in different groups of animals. In the negative control, administration of paracetamol resulted in a significant 
increase (p < 0.001) in ASAT, ALAT, ALP, bilirubin (conjugated, unconjugated and total) and a significant decrease (p < 
0.001) in total protein levels, compared with the normal control. In the test groups, AEFD, particularly at doses of 150 
and 300 mg/kg, significantly decreased (p < 0.001) serum transaminase, ALP and bilirubin levels, and significantly 
increased (p < 0.001) total protein levels, compared with the negative control group. 

Table 2 Effects of aqueous extract of F. dicranostyla leaves on some liver functions parameters 

Groups ASAT 
(UI/L) 

ALAT 
(UI/L) 

ALP (UI/L) BT 
(µmol/L) 

BC 
(µmol/L) 

BUC 
(µmol/L) 

PT 
(mg/dL) 

Normal 
control 

71.20 ± 
2.20 

35.80 ± 
2.81 

114.80 ± 
4.55 

9.48 ± 0.76 9.24 ± 0.85 0.78 ± 0.01 72.60 ± 3.09 

Negative 
control 

119.60 ± 
3.30*** 

106.80 ± 
8.66*** 

357.80 ± 
19.37*** 

26.02 ± 
2.14*** 

18.60 ± 
2.22*** 

5.14 ± 
0.085*** 

43.60 ± 
2.73*** 

positive 
control 

78.80 ± 
1.39### 

21.20 ± 
1.74### 

191.80 ± 
5.43### 

6.72 ± 
0.63### 

5.70 ± 
0.68### 

0.54 ± 
0.05### 

70.40 ± 
1.63### 

AEFD 75 66.00 ± 
2.60### 

39.80 ± 
3.54### 

264.00 ± 
11.40## 

8.52 ± 
0.73### 

7.16 ± 
0.78### 

1.36 ± 
0.34### 

60.00 ± 
1.64# 

AEFD 150 38.40 ± 
1.56### 

25.20 ± 
1.71### 

222.20 ± 
7.20 ### 

3.20 ± 
0.22### 

2.84 ± 
0.18### 

0.42 ± 
0.03### 

70.60 ± 
2.78### 

AEFD 300 29.00 ± 
1.67### 

15.20 ± 
1.77### 

177.60 ± 
8.26### 

2.62 ± 
0.28### 

2.20 ± 
0.45### 

0.32 ± 
0.05### 

61.80 ± 
1.82## 

Values were expressed as Mean ± MSE; n = 5; ASAT: Aspartate aminotransferase, ALAT: Alanine aminotransferase, ALP: Alkaline phosphatase, BT: 
Total bilirubin, BC: Conjugated bilirubin, BUC: Unconjugated bilirubin and PT: Total protein. AEFD 75, AEFD 150 and AEFD 300: groups treated with 
aqueous extract of F. dicranostyla leaves at doses of 75, 150 and 300 mg/kg respectively. ***p < 0.001 significant difference from normal control, #p < 

0.05, ##p < 0.01, ###p < 0.001 significant difference from negative control. 

3.4. Effects of aqueous extract of F. dicranostyla leaves on lipid profile parameters 

Table 3 Effects of aqueous extract of F. dicranostyla leaves on lipid profile parameters 

Groups Total Cholesterol 
(mg/dL) 

HDL-Cholesterol 
(mg/dL) 

LDL-Cholesterol 
(mg/dL) 

Triglycérides 
(mg/dL) 

Normal control 62.32 ± 2.36 40.92 ± 1.22 12.49 ± 1.16 44.56 ± 1.20 

Negative control 102.70 ± 1.90*** 26.90 ± 1.28*** 60.64 ± 1.28*** 75.80 ± 4.16*** 

positive control 75.36 ± 2.37### 42.12 ± 0.98### 24.47 ± 1.72## 43.84 ± 1.54### 

AEFD 75 77.76 ± 1.85# 37.84 ± 1.22## 31.08 ± 1.18## 44.20 ± 1.06### 

AEFD 150 71.36 ± 1.80### 42.66 ± 0.79### 20.52 ± 1.68### 40.88 ± 0.49### 

AEFD 300 68.26 ± 2.36### 44.16 ± 1.68### 16.62 ± 1.42### 37.40 ±1.12### 

Values were expressed as Mean ± MSE; n = 5; AEFD 75, AEFD 150 and AEFD 300: groups treated with aqueous extract of F. dicranostyla leaves at 
doses of 75, 150 and 300 mg/kg respectively. ***p < 0.001 significant difference from normal control, #p < 0.05, ##p < 0.01, ###p <0.001 significant 

difference from negative control. 
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Lipid profile results (total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides) showed a significant increase 
in total cholesterol, triglycerides and LDL-cholesterol levels (p < 0.001), combined with a significant drop in HDL-
cholesterol levels (p < 0.001) in animals in the negative control group compared with the normal control (Table 3). In 
AEFD-treated animals, particularly at doses of 150 and 300 mg/kg, there was a significant decrease in total cholesterol, 
triglycerides and LDL-cholesterol (p < 0.001) and a significant increase in HDL-cholesterol (p < 0.001) compared with 
the negative control. 

3.5. Effects of aqueous extract of F. dicranostyla leaves on oxidative stress parameters 

  

  
Values were expressed as Mean ± MSE; n = 5; MDA: malondialdehyde, SOD: superoxide dismutase, CAT: catalase and GSH: reduced glutathione. 

AEFD 75, AEFD 150 and AEFD 300: groups treated with aqueous extract of F. dicranostyla leaves at doses of 75, 150 and 300 mg/kg respectively. 
***p < 0.001 significant difference from normal control, ##p < 0.01, ###p <0.001 significant difference from negative control.  

Figure 1 Effects of aqueous extract of F. dicranostyla leaves on hepatic malondialdehyde (a), superoxide dismutase 
(b), catalase (c) and reduced glutathione (d) levels 

Figures 1 show the hepatic concentrations of malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT) 
and reduced glutathione (GSH), respectively, in the different animal groups. In the negative control group, MDA levels 
in liver tissue were significantly (p < 0.001) higher than in the normal control group (Figure 1a). This increase in MDA 

levels was accompanied by a decrease (p < 0.001) in hepatic SOD (Figure 1b), CAT (Figure 1c) and GSH (Figure 1d) 
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levels. In animals treated with the aqueous extract of F. dicranostyla leaves, there was a significant decrease in liver 
MDA levels (p < 0.001) compared with the negative control. AEFD, particularly at doses of 150 and 300 mg/kg, also 

significantly increased (p < 0.001) SOD, CAT and GSH levels in liver tissue, compared with the negative control. 

4. Discussion 

Hepatotoxicity due to drugs such as paracetamol is common [5, 25]. When paracetamol is used in overdose, it causes 
liver damage. Indeed, paracetamol metabolism in normal use is predominantly sulfoconjugation and 
glucuroconjugation in the liver. A small fraction is oxidized via cytochrome P450 and transformed into a toxic metabolite 
(mainly N-acetyl-p-quinone imine or NAPQI). NAPQI is rapidly conjugated to glutathione, and then excreted in the urine 
as mercapturate. In the event of massive intoxication, the glutathione pool is rapidly depleted, hence the significant drop 
in GSH levels observed in the negative control group. In addition to glutathione depletion, a large quantity of unbound 
reactive species is released, leading to oxidative stress. NAPQI being highly reactive binds to hepatocyte and 
mitochondrial surface proteins and leads to necrosis by lipid peroxidation [26]. According to Mas-Bargues et al. [27], 
MDA is one of the main biomarkers for assessing lipid peroxidation. On the other hand, enzymes of the first line of 
antioxidant defense such as SOD and CAT, decrease in case of paracetamol overdose [28, 29]. SOD is a family of enzymes 
involved in the neutralization of superoxide by dismutation into oxygen and hydrogen peroxide [30]. Enzymes such as 
CAT convert hydrogen peroxide to water [31]. In the present study, hepatic MDA concentration increased significantly 
following overdose administration of paracetamol in animals in the negative control group compared with the normal 
control group. This increase in MDA levels was accompanied by a significant decrease in SOD and CAT activity in these 
animals. In groups pre-treated with aqueous extract of F. dicranostyla leaves, there was a significant increase in GSH 
levels and SOD and CAT activity in liver tissue, and a significant decrease in MDA levels compared to the negative control 
group. Similar results were obtained with Spirulina platensis extract by Sangeetha et al. [32]; they attributed the extract 
of this plant is rich in antioxidant compounds capable of activating and/or strengthening the antioxidant defense 
system. According to Dolara et al. [33], classes of bioactive compounds such as flavonoids and alkaloids possess 
antioxidant and hepatoprotective properties. These antioxidants provide protection against paracetamol-induced 
toxicity by scavenging free radicals and reactive oxygen species, thus preventing oxidative cell destruction [34, 35]. 
They also activate hepatocyte regeneration and the antioxidant defense system, and prevent or limit membrane lipid 
peroxidation [36]. 

In addition to reducing the antioxidant defense system, paracetamol overdose leads to hepatocellular damage. The 
covalent binding of NAPQI to the sulfudryls of the liver intramolecular proteins Liver X receptor and Carbohydrate 
responsive element-binding protein leads to hepatocyte lysis [37]. The formation of these adducts leads to a decrease 
in serum protein levels. Increased serum levels of ALAT and ASAT are a sign of the destruction of the structural integrity 
of liver cells, as these enzymes are normally localized in the cytoplasm, mitochondria or microsomes [38]. They are 
released into the bloodstream in the event of destruction or alteration of hepatocyte cell membrane permeability [39]. 
ALP is a marker enzyme of the biliary tract and cholestasis, whose increase also characterizes liver failure. Bilirubin is 
also a product of erythrocyte destruction. After its production in peripheral tissues, bilirubin is transported to the liver, 
where it is conjugated with glucuronic acid for elimination via the digestive tract. An increase in bilirubinemia 
characterizes hepatocyte metabolic dysfunction and the presence of hepatobiliary disorders [40]. In the negative 
control group, the significant decrease in serum protein levels and the significant increase in serum ALAT, ASAT, ALP 
and Bilirubin levels compared to the normal control batch testified to the loss of hepatocyte structural integrity. On the 
contrary, in animals fed F. dicranostyla extract, an increase in serum total protein and a significant decrease in serum 
ALAT, ASAT, ALP and Bilirubin levels were noted compared with the negative control. Ogunka-Nnoka et al. [41] showed 
that the aqueous extract of Measobotrya barteri leaves prevented hepatocyte destruction linked to the formation of 
adducts with proteins. Many authors have shown that plant extracts that reduce these parameters following 
paracetamol intoxication have an anti-hepatotoxic effect [10, 13, 42]. According to Ezekiel et al. [43], these extracts 
contain compounds that stabilize hepatocyte membranes by maintaining the integrity of mitochondrial permeability 
transition pores and intramolecular hepatic proteins. 

With regard to lipid profile parameters, the results of this work showed that overdose administration resulted in a 
significant decrease in serum HDL-Cholesterol levels and a significant increase in serum total cholesterol, LDL-
Cholesterol and triglyceride levels in the negative control group compared to the normal control group. According to 
Kobashigania and Kasiska [44], paracetamol alters lipoprotein and cholesterol metabolism. In animals in the AEFD 
groups, serum HDL-cholesterol levels were significantly increased, while total cholesterol, LDL-cholesterol and 
triglycerides were significantly reduced compared with the negative control group. Similar results were obtained from 
the work of Adegboye et al. [14], who showed that daily administration of the methanolic extract of Vernonia amygdalina 
leaves for 7 days resulted in a normalization of these lipid profile parameters. They concluded that this extract had the 
capacity to prevent paracetamol-induced alterations in lipoprotein and cholesterol metabolism. Almajwal & Elsadek 
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[45] had attributed the hypolipidemic effect of Vitis vinifera seed extract in paracetamol-induced hepathotoxicity to the 
flavonoids and polyphenols it contained. According to Balasundram et al. [46], secondary metabolites such as saponins 
exert hypocholesterolemic activities. 

The hepatotoxicity of paracetamol in overdose is associated with an inflammatory aspect leading to an increase in the 
total white blood cell count. Indeed, damaged hepatocytes release various (pro-inflammatory) molecules, leading to the 
recruitment and consequent increase in the number of white blood cells such as neutrophils, oesinophils and 
macrophages [47]. Hence the increase in total white blood cell count observed in the negative control group compared 
with the normal control. Oyedeji et al. [48] showed that administration of paracetamol in excess led to lower levels of 
hematological parameters such as hemoglobin, red blood cells, mean corpuscular hemoglobin concentration and mean 
corpuscular volume. In animals fed the aqueous extract of F. dicranostyla leaves, the total white blood cell count fell 
significantly, and the levels of hemoglobin, hematocrit, red blood cells and mean corpuscular hemoglobin concentration 
(MCHC) increased significantly compared with the negative control. These results are similar to those of Abubakar et 
al. [49], who showed that oral administration of Haematostaphis barteri fruit extract in rats resulted in a significant 
increase in hemoglobin, red blood cell, hematocrit and MCHC levels. These authors suggested that the aqueous extract 
of this plant had an effect in the treatment of anemia due to paracetamol-induced hepatocyte cytolysis, by intervening 
in the processes of blood cell production and hemoglobin synthesis. 

5. Conclusion 

In conclusion, this study has demonstrated that the bioactive compounds contained in the aqueous extract of F. 
dicranostyla leaves possess hepatoprotective activity against paracetamol toxicity. This effectiveness in maintaining the 
integrity of hepatocyte cells stems from its ability to strengthen antioxidant status and prevent alterations in lipoprotein 
and cholesterol metabolism. 
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