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Abstract 

 The present investigation was carried out to evaluate the safety of a stem bark aqueous extract of 

Harungana madagascariensis Lam. (Hypericaceae) by determining its potential toxicity after acute and subacute 

administration in rodents. Acute toxicity tests were carried out in mice and the behavior, death and median lethal 

dose (LD50) were estimated. Subacute toxicity (28 days) studies were conducted in rats with oral daily doses of 

200, 400 and 600 mg/kg. Parameters observed at the end of the subacute tests included changes in body and 

vital organ weights, mortality, hematological, biochemical, hepatic and kidney effects. Harungana 

madagascariensis extract did not produce any visible toxicity or mortality with oral doses up to 2000 mg/kg within 

14 days of single treatment, leading to the conclusion that the LD50 is greater than 2000 mg/kg. In the subacute 

toxicity tests, neither mortality nor visible signs of lethality was seen in rats. No significant change in the weight of 

the kidney, liver, heart, lungs spleen, pancreas and testicles was observed. Alanine transaminase (ALT) increased 

significantly in males at 400 and 600 mg/kg, whereas Aspartate transaminase (AST) decreased at 600 mg/kg in 

female rats. HDL Cholesterol was reduced at 600 mg/kg in female rats. There was a significant increase in urea 

concentration in female rats at 400 mg/kg. A significant decrease, both in platelet volume distribution (PVD) at 

400 mg/kg in male rats and in red cell volume distribution (RDW) at 200 mg/kg were recorded in female rats 

respectively, but with no changes in other hematologic parameters. Histological study shows normal structure of 

liver, kidneys and heart of control and treated rats. Results indicate that oral doses of aqueous stem bark of 

Harungana madagascariensis are relatively safe in rats; however, assessment of hepatobiliary function should be 

done during chronic use in humans. 
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Introduction 

 Harungana madagascariensis Lam. ex Poir (HM) 

(known as guttier from Gabon in French) [1] is a 

medicinal plant native to Africa. Among the Ewondo 

tribe in Cameroon, the plant is known as “Atondo”. This 

plant, commonly known as 'Haronga', is abundant in 

forest and savannah regions [2]. This medicinal plant is 

used in Africa and Europe for its antidiabetic and 

antidiphtheric effects [3]. 

 HM is used for the treatment of diverse human 

diseases including anemia, jaundice, bleeding, 

gonorrhea, malaria, asthma, liver diseases, diabetes, 

pancreatic and biliary problems [4, 5]. In Ghana, the 

stem bark is employed in treating skin diseases and as 

dressing material for wounds [6, 7]. The red juice 

obtained from the leaves and stem bark is reputed for 

arresting postpartum bleeding in Sierra Leone, while the 

unopened buds are well known in Liberia for treating 

puerperal infection [8]. 

 Traditionally, the leaves and stem bark are used 

for the treatment of anemia, the stem bark is also used 

for nephrosis, malaria and fever [9, 10, 11, 12]; as well 

as antimicrobials against different strains of bacteria 

(Bacillus subtilis, Staphylococcus aureus, Escherichia coli 

and Salmonella typhi), thus substantiating its use for 

gastro-intestinal disorders [13]. In Mola, Kariba district 

of Zimbabwe, HM is one of the plants used for the 

treatment and prevention of malaria [14]. In Ghana, the 

leaf-sap is prepared as a remedy for amenorrhea and 

heart-troubles [15]. 

 Nwodo [16] and Kouam et al. [17, 18] have, 

however, examined the effect of crude extracts and 

isolated compounds from a hexane extract of the stem 

bark of HM, for their analgesic, anti-inflammatory,                       

alpha-glucosidase inhibition and antioxidant activities 

respectively. Many isolated compounds from natural 

products have been tested in vitro for anti-malarial 

properties and found to exhibit potent activities [19]. 

Previous studies on this plant involving bark or                   

leaves revealed antihelminthic properties [20], 

antimalarial [21], antityphoidal [22], antidiabetic [23], 

antidiarrhoeal [24], antioxidant [25] and antimicrobial 

activities [26].  

 Tom et al [27] demonstrated the myocardial 

potency of the aqueous extract of HM stem bark against 

isoproterenol-induced myocardial damage in rats. 

Moreover those authors highlighted the mechanisms of 

the hypotensive action of HM stem bark aqueous extract 

in rats [28]. 

 Nevertherless, there are few reports about 

possible toxicological actions of HM. Acute and subacute 

toxicity of hydroethanolic extract of HM have been 

previously studied [29]. There is also a report on its 

antityphoidal properties and toxicity evaluation of HM 

aqueous leaf extract [22]; but no study on the aqueous 

extract of the stem bark, which is the most used, have 

been reported. 

 The present study has evaluated the acute 

toxicity and 28 days subacute toxicity of aqueous extract 

of HM stem bark in mice and rats respectively. 

Materials and Methods 

Plant Materials  

 Fresh HM stem barks were collected at Essezok, 

Mbalmayo (Centre Region, Cameroon) in June 2016. The 

identification of the plant was done at the Cameroon 

National Herbarium, where voucher samples were 

deposited under the registration number NO. 4224 HNC.  

Preparation of Aqueous Extract of Harungana 

Madagascariensis Stem Bark 

 Bark pieces were dried at room temperature and 

powdered with the help of an electrical grinder. One 

kilogram of powder was dissolved in 12 L of distilled 

water and boiled for 20 minutes. The resulting decoction 

was filtered through Whatman paper NO. 3 and further 

lyophilized. A crude brown extract powder (HM extract, 

98.90g) was obtained, giving a yield of 9.89%. 

Experimental Animals 

 Wistar rats (118-145g) (20 males and 20 

females) for subacute toxicity evaluation and female 

Balb C mice, with body weight between 18 g and 22 g, 

were used for the acute toxicity study. All animals for 

the study were bred at the Higher Teachers’ Training 

College (ENS) of Yaoundé, Cameroon. They were kept at 

standard laboratory conditions under natural light and 

dark cycles, at constant room temperature (20 ± 5°C) 

and were given standard food and water ad libitum. This 

study was approved by the Cameroonian National Ethical 

Committee (Ref NO. FW-IRB00001954). 
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Acute Toxicity of the Aqueous Extract of Harungana 

Madagascariensis in Mice. 

 This evaluation was designed following the 

protocol of OCDE [30]. A total of 6 female mice were 

used to evaluate the acute toxicity of the aqueous 

extract of the bark of HM. Using an oral gavage needle, 

the extract solution was first administered at a single 

dose of 2000 mg/kg to three mice previously fasted for 

12 hours. The behavior of the animals was observed for 

30 minutes after which they were fed. If no deaths 

occurred after 48 hours, the same protocol was repeated 

on the other three female mice. All the six mice were 

then observed for 14 days. During this period, animal 

body weight was recorded every 2 days and mice were 

sacrificed on day 14 for macroscopic observation of 

internal organs [30]. 

28 Days Toxicity Evaluation of the Aqueous extract of 

Harungana Madagascariensis in Rats. 

 This evaluation was done according to Porwal et 

al. [31]. Rats (20 males and 20 females) were divided 

into four dose groups (5 animals /dose/sex). The first 

group was given 1mL/100g bw distilled water and taken 

as the control group. The second, third and fourth 

groups were given a single dose of 200, 400, and 600 

mg/kg of HM respectively by gavage daily for a period of 

28 days. 

 Body weight was monitored weekly. At the end 

of the experimental period, all animals were fasted                 

for 12 h. Thereafter they were anesthetized by 

intraperitoneal injection of diazepam/ketamine (10/50 

mg/kg). Blood samples were obtained from the                  

carotid artery for hematological analysis and serum 

biochemistry. A longitudinal thoracic abdominal incision 

was made to open up the animal thorax and abdomen. 

The liver, left kidney, heart, lungs, spleen, pancreas and 

testis or ovaries were removed and the wet weights 

recorded.  

Hematology and serum biochemistry 

 Blood samples collected in EDTA-coated tubes 

were used for hematological examinations. White blood 

cells (WBC), Red Blood Cells (RBC), blood platelet count 

(PLT), hemoglobin (HGB), hematocrit (HCT), plateletcrit 

(PCT), mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC), red cell volume 

distribution (RDW), platelet mean volume (PMV) and 

platelet volume distribution (PVD) were measured with 

an automated hematological machine (Cell-DynTM. 

Abbot, US).  

 Blood samples were taken without anticoagulant 

in dry glass tubes and were immediately centrifuged at 

3000 rpm at 4°C for 10 min, then serum for biochemical 

examination was removed. Blood Urea Nitrogen (BUN), 

Glucose, Triglyceride (TG), Total Cholesterol (TC), HDL 

Cholesterol (HDL), Alanine Transaminase (ALT) and 

Aspartate Transaminase (AST) were measured using 

commercial kits obtained from Biotec Diagnostics UK 

LTD and for Bilirubin the kit provided by Reckon 

Diagnostic P. LTD, Vadodara, India was used. 

Histopathological Analysis 

 On the 28th day, after blood collection for 

biological analysis, all the animals were euthanized and 

the principal vital organs were removed and 

macroscopically analyzed. After macroscopic analysis, 

representative fragments of heart, liver and left kidney 

were subsequently fixed in a 10% solution of buffered 

formalin (pH 7.4) and rapped in paraffin. 5 µm sections 

were obtained and colored with Hematoxylin - Eosin 

(HE) for evaluation under an optical microscope. 

Statistical Analysis  

 The results were reported as mean ± SEM. The 

statistical significance was determined by using one way 

analysis of variance (ANOVA) followed by Dunnett’s 

multiple comparison post-hoc test. p values less than 

0.05 were considered as significant. GraphPad Prism 

version 5.03 was employed for the analysis. 

Results 

Acute Toxicity of the Aqueous Extract of HM in Mice. 

 Administration of a single dose of the aqueous 

extract of HM (2000 mg/kg) did not result in any change 

in overall physical appearance. In 1 treated mouse, an 

increase in respiration and a decrease in reflexes within 

30 minutes following administration of the plant extract 

was noted. All of these changes became normal in the 

following hours until the end of the 14-day observation 

period. Plant extract at a dose of 2000 mg/kg resulted in 

no deaths. This leads to the conclusion that the LD50 is 

greater than 2000 mg/kg. Macroscopic observation of 

internal organs at day 14 revealed no abnormalities. 
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28 Days Toxicity of the Aqueous Extract of HM in Rats. 

 Prior to sacrifice, there were no animal deaths 

during the study period.  

Body Weight 

 There was no significant difference in body 

weight, even in weight gained for any sex, either at day 

1 or 28; but for female rats treated with the dose of 600 

mg/kg of extract, where there was a significant decrease 

in weight gained. (Table 1). 

Hematological Analysis 

 As shown in Table 2, the 28-day administration 

of the aqueous extract of HM induces a significant 

decrease in platelet volume distribution (PVD) (29.20 ± 

1.88 to 17.16 ± 4.04, p ˂ 0.05) in males at the dose of 

400 mg/kg and a reduction in red cell distribution width 

(RDW) in females at the dose of 200 mg/kg (14.82 ± 

1.18 to 12.30 ± 0.21*, p ˂ 0.05). 

Liver and Kidney Function 

 Subacute administration of the extract for 28 

days induced a significant increase in ALT activity at 

respective doses of 400 mg/kg (42.06 ± 6.47 to 120.5 ± 

2.58; *** p ˂ 0.001) and 600 mg/kg (42.06 ± 6.47 to 

80.35 ± 0.21; ** p ˂ 0.01) in males (Table 3). In 

females, however, this administration (600 mg/kg) 

caused a decrease in AST activity from 48.52 ± 2.28 to 

16.17 ± 3.50 (*p ˂ 0.05). 

Organ Weights 

 There was no significant difference in relative 

weight of organs between the group of treated rats of 

either sex and the control, except reduction of pancreas 

of male rats at 200 mg/kg (* p ˂ 0.05) (Table 4). 

Lipid Profile 

 As shown in Figure 1, administration of the 

extract for 28 days in female rats did not alter the lipid 

profile except for a reduction of HDL cholesterol at a 

dose of 600 mg/kg. (From 20.08 ± 0.67 to 18.2 ± 0.32, 

p ˂ 0.05). Whereas this administration had no effect on 

the lipid profile of the male rats (Figure 2). 

Histopathology Findings 

 Histological studies revealed no abnormalities in 

liver, kidney and heart tissues in treated rats. 

 The liver tissue displayed normal hepatocytes 

without any enlargement in sinusoidal vein, central vein 

and portal triad in all treated groups compared to 

control (Figure 3). Kidney micrograph revealed normal 

Parameter 
Males (mean±standard error) 

Control 200 mg/kg/day 400 mg/kg/day 600 mg/kg/day 

Day 0 136.20±3.65 137.80±4.60 142.50±6.53 138.70±5.84 

Day 28 163.20±2.89 160.70±5.66 156.80±4.24 161.20±8.07 

Gain (%) 16.43±2.81 13.86±3.25 8.89±4.47 13.52±3.06 

Parameter 
Females (mean±standard error) 

Control 200 mg/kg/day 400 mg/kg/day 600 mg/kg/day 

Day 0 132.50±2.62 133.50±2.98 118.40±4.26 139.80±5.88 

Day 28 164.70±3.02 154.70±3.83 152.20±5.96 157.80±5.09 

Gain (%) 19.45±1.71 13.61±1.36 22.05±2.13 11.44±2.00* 

Table 1. Body weight changes of male and female rats given HM orally for 28 days. 

Values are mean ± SEM. 

N=5. 

* p ˂  0.05 significant difference from the control. 
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HM doses in aqueous solution (mg/kg)  
Parameters 

0 200 400 600 

Malea         

WBC (x103/mm3) 7.76±2.12 8.1±0.45 7.54±1.20 6.00±1.41 

RBC (H 106/mm3) 6.78±0.84 6.5±0.35 7.99±0.46 5.67±0.85 

PLAT (H 103/
mm3) 491.6±54.38 592.0±37.55 548.0±42.73 537.6±61.23 

HGB (g/dL) 12.72±1.47 13.06±0.19 14.48±0.69 10.54±1.60 

HTC (%) 37.46±4.68 36.96±1.37 42.02±2.20 30.98±4.78 

PCT (%) 442.8±59.34 554.2±21.62 473.0±36.08 492.0±77.83 

MCV (B fl) 55.40±0.75 57.20±1.32 52.60±0.68 54.60±1.17 

MCH (B pg) 18.88±0.46 20.38±1.47 18.18±0.41 18.56±0.54 

MCHC (g/dL) 34.30±0.94 35.54±1.65 34.52±0.99 34.14±0.44 

RDW (H %) 14.82±0.31 13.64±0.37 13.98±0.25 14.80±0.51 

PMV (fL) 8.94±0.37 9.46±0.38 8.64±0.23 9.02±0.54 

PVD (H %) 29.20±1.88 28.62±0.75 17.16±4.04* 24.58±2.78 

Femalea         

WBC (x103/mm3) 7.00 ± 1.05 4.08 ± 0.80 5.34 ± 0.86 4.48 ± 1.18 

RBC (H 106/mm3) 7.57 ± 0.36 8.22 ± 0.82 8.73 ± 0.32 6.90 ± 1.24 

PLAT (H 103/
mm3) 674.60 ± 103.49 564.40 ± 80.73 659.80 ± 59.64 579.40 ± 45.84 

HGB (g/dL) 14.04 ± 1.09 13.50 ± 1.55 13.74 ± 0.82 13.04 ± 2.28 

HTC (%)  44.36 ± 1.84 45.12 ± 4.55 49.60 ± 2.79 38.96 ± 6.67 

PCT (%) 587.6 ± 69.31 542.40 ± 80.26 592.20 ± 66.23 537.80 ± 55.85 

MCV (B fl) 59.00 ± 2.96 54.80 ± 0.80 56.60 ± 2.24 56.80 ± 1.46 

MCH (B pg) 18.54 ± 1.01 16.34 ± 0.94 15.74 ± 0.76 19.06 ± 1.49 

MCHC (g/dL) 31.64 ± 1.78 29.80 ± 1.28 27.98 ± 2.09 33.46 ± 1.96 

RDW (H %) 14.82 ± 1.18 12.30* ± 0.21 13.18 ± 0.43 13.22 ± 0.34 

PMV (fL) 8.96 ± 0.48 9.64 ± 0.31 8.90 ± 0.42 9.20 ± 0.36 

PVD (H %) 22.86 ± 2.23 18.7 ± 4.46 23.42 ± 3.80 23.60 ± 3.06 

Table 2. Effect of the 28-day subacute toxicity of the aqueous extract of HM on the hematological 

parameters in rats. 

Values are mean ± SEM. 
a N=5. 

* p ˂  0.05 significant difference from the control. 
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Doses (mg/kg)  
Parameters 

0 200 400 600 

Malesa         

AST (U/L) 51.76±31.70 38.82±15.85 63.76±7.29 96.23±13.54 

ALT (U/L) 42.06±6.47 55.65±12.79 120.5±2.58*** 80.35±0.21** 

Bilirubin (mg/dL) 2.61±0.61 2.68±0.54 3.73±0.78 3.74±0.81 

Urea (mg/dL) 35.06±14.98 36.45±0.44 38.92±12.67 48.63±6.46 

Glucose (mg/dL) 65.29±12.71 78.29±11.17 59.24±2.68 98.89±10.89 

Femalesa         

AST (U/L) 48.52 ± 2.28 46.52 ± 1.03 36.64 ± 1.56 16.17 ± 3.50* 

ALT (U/L) 38.82 ± 2.19 25.88 ± 1.29 61.88 ± 1.04 60.52 ± 0.62 

Bilirubin (mg/dL) 4.80 ± 0.47 4.20 ± 0.28 3.83 ± 0.57 4.03 ± 0.51 

Urea (mg/dL) 56.52 ± 7.66 39.32 ± 11.88 24.12± 4.91* 43.09 ± 5.85 

Glucose (mg/dL) 94.40±2.619 95.00±22.25 110.0±13.78 122.5±4.873 

Table 3. Effects of the aqueous extract of HM on liver and kidney markers 

Values are mean ± SEM.  
a N=5.   

* p ˂ 0.05 ; ** p ˂ 0.01 ; *** p ˂ 0.001, significant difference from the control. 

Figure 1: lipid profile of female rats 

TC: Total Cholesterol; HDL: HDL Cholesterol; TG: Triglycerides; LDL: LDL Cholesterol; AI:               

Atherogenic Index. LDL = ([TC - HDL] - ([TG]/5)); AI = (TC - HDL)/HDL. Each bar represents 

mean ± SEM; N=5;* p ˂ 0.05; significant difference from the control. 
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Figure 2: Lipid profile of male rats 

TC: Total Cholesterol; HDL: HDL Cholesterol; TG: Triglycerides; LDL: LDL Cholesterol; AI: 

Atherogenic Index. LDL = ([TC - HDL] - ([TG]/5)); AI = (TC - HDL)/HDL. Each bar represents 

mean ± SEM; N=5. 

Table 4. Effect of the 28-day subacute toxicity of the aqueous extract of HM on the relative organ weights of 

male and female rats. 

Values are mean ± SEM.  

a N=5.  

* p ˂ 0.05 , significant difference from the control. 

Organs (g/kg bw) 
HM doses in aqueous solution (mg/kg)  

0 200 400 600 

Malea         

Liver 3.24±0.09 2.97±0.13 2.8±0.01 2.89±0.22 

Kidney 0.67±0.02 0.69±0.02 0.66±0.02 0.64±0.02 

Heart 0.31±0.006 0.33±0.02 0.34±0.00 0.33±0.02 

Lungs 0.69±0.08 0.70±0.09 0.66±0.04 0.74±0.09 

Spleen 0.49±0.08 0.42±0.05 0.49±0.06 0.59±0.15 

Pancreas 0.77±0.04 0.55±0.04* 0.7±0.06 0.57±0.04 

Testicles 1.11±0.14 1.36±0.05 1.27±0.06 1.08±0.07 

Femalea         

Liver 2.75 ± 0.13 2.88 ± 0.17 2.71 ± 0.09 2.76 ± 0.07 

Kidney 0.68 ± 0.01 0.61 ± 0.01 0.66 ± 0.01 0.68 ± 0.03 

Heart 0.38 ± 0.01 0.36 ± 0.008 0.39 ± 0.01 0.39 ± 0.02 

Lungs 0.62 ± 0.03 0.61 ± 0.02 0.76 ± 0.08 0.65 ± 0.05 

Spleen 0.49 ± 0.03 0.45 ± 0.02 0.44 ± 0.06 0.39 ± 0.04 

Pancreas 0.72 ± 0.06 0.65 ± 0.02 0.75 ± 0.05 0.70 ± 0.05 

Ovaries 0.06 ± 0.00 0.04 ± 0.00 0.05 ± 0.01 0.06 ± 0.01 
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Figure 3: Histology study of liver of rats: (a) control group; (b) 200 mg/kg; (c) 400 mg/kg and (d) 

600 of HM stem bark extract in a 28-days subacute toxicity. Biliary canal (Bc), Portal vein (Pv),             

sinusoidal capillaries (Sc), Kupffer cells (Kc), hepatocytes (H). H.E (X 400). 

Figure 4 : Histology study of kidney of rats: (a) control group; (b) 200 mg/kg; (c) 400 mg/kg and 

(d) 600 of HM stem bark extract in a 28-days subacute toxicity. Bowman’s capsule (Boc), glomerulus 

(G), proximal collecting tubule (Pct), distal collecting tubule (Dct), urinary space (Us). H.E (X 400). 

Figure 5 : Histology study of heart of rats: (a) control group; (b) 200 mg/kg; (c) 400 mg/kg and (d) 

600 of HM stem bark extract in a 28-days subacute toxicity. Muscular fibers (Mf), nucleus (N),               

intercalated discs (Id), space (S). H.E (X 400). 
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architecture of glomerulus and Bowman’s capsules with 

no degeneration, necrosis, or inflammation (Figure 4). 

Histological features of heart showed normal 

cardiomyocytes in treated and control groups (Figure 5).  

Discussion 

 Medicinal plants need a wide potency and 

security assessment because of their increasing use 

worldwide [32]. The increasing use of these plants is 

due to a variety of factors, including limitations of 

current therapy and adverse effects of conventional 

drugs. Harungana madagascariensis (HM) has long been 

used as a medicinal plant for many diseases including 

diabetes, diphtheria and malaria [14, 3]. The aim of this 

work was to evaluate the acute toxicity and the 28 days 

toxicity of administration of aqueous extract of HM in 

male and female rats. 

 The aqueous extract of HM could be ranked in 

the class of lower toxic substances, as its LD50 was 

greater than 2000 mg/kg [30]. 

 In the present study, subacute administration of 

HM aqueous extract in male and female rats for 28 days 

had no effect on body weight (Table 1). The significant 

decrease in body weight gain observed in female rats in 

the 600 mg/kg/day group had no toxicological 

significance because it was within the normal level and 

does not occur in males, demonstrating a lack of 

biological significance. 

 Blood and bone marrow are very vulnerable to 

toxicants and are therefore helpful in determining the 

health status of mammals [33]. Therefore, selected 

hematological parameters were included in the present 

study to evaluate the toxicity of the aqueous extract of 

HM. Based on the hematological parameters analyzed 

(Table 2), there were no biologically or statistically 

significant differences in RBC or coagulation parameters 

between rats treated with the extract of HM, except a 

significant decrease of Platelet Volume Distribution 

(PVD), which occured in males at 400 mg/kg and a 

significant reduction of Red Cell Volume Distribution 

(RDW) for females at 200 mg/kg. However, it did not 

present clinical importance, as it remained within the 

normal reference values (10-18 for PVD and 10-15 for 

RDW), suggesting the absence of alterations of clinical 

importance. These results show that the aqueous extract 

of HM did not affect hematopoiesis or leucopoiesis in 

rats and was non-toxic. 

 Relative organ weight is another criterion to 

evaluate if an organ was subjected to harm [34]. When 

rats are exposed to toxicants, usually, they will be a 

source of impairment to target organ(s). Thus, the 

weight of the affected organ(s) will vary as well as the 

relative organ weight. In the present study, however, no 

significant differences were detected (P > 0.05) in the 

organ-to-weight ratios of both male and female treated 

rats when compared to the control group (Table 4). With 

the exception of the significant reduction of pancreas in 

male rats at 200 mg/kg, this result need further 

investigation, since it is known that this plant is usually 

used to manage diabetes; but this can be considered as 

an accidental result as it is not dose- related. 

 Serum cholesterol and triglycerides are largely 

regulated via synthesis in the liver. Changes in the levels 

of these lipids could give information on the predisposi-

tion of the heart to cardiovascular diseases [35]. The 

extract did not have any significant effect on the 

triglyceride level while HDL cholesterol was altered at 

the highest dose of 600 mg/kg in females. The decrease 

observed in the HDL cholesterol level at the highest dose 

(600 mg/kg) proposes the incapability of the extract to 

stimulate the synthesis or interfere with the feedback 

mechanism associated with this organ, although the 

mechanism of action was not justified in this study. 

However, it could be suggested that the extract may not 

predispose the animals to heart diseases, except at the 

highest dose. Moreover, Etame et al. [36] also found a 

decrease in HDL cholesterol, serum glucose, total 

bilirubin and transaminases activity in both sexes at 200 

mg/kg with a stem bark methanol extract of HM after 28 

days of administration. 

 The liver is the site responsible for biotransfor-

mation and detoxification. Some medicinal plants have 

been reported to possess a hepatotoxic effect due to 

elevation in clinical chemistry parameters [37]. Some of 

these indices are AST, ALT and total bilirubin. An 

increase in hepatic transaminases marks porosity or cell 

disruption [38]. In this study the activity of ALAT were 

increased in males at the dose of 400 and 600 mg/kg, 

after 28 days of daily administration of the extract of 

HM. Similar results was obtained previously by Etame et 

al. [36]. The significant decrease of ASAT at the dose of 
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600 mg/kg in female rats can be considered temporary, 

and seem not to imply a significant clinical response, 

since at lower doses its value was higher. 

 The determination of serum urea nitrogen is one 

of the most widely used test for the evaluation of kidney 

function. Low blood urea nitrogen levels are associated 

with amyloidosis, acute liver disease, pregnancy, and 

nephrosis [39]. The significant decrease in serum urea 

nitrogen found in female rats of the 400 mg/kg group is 

of questionable toxicological significance because it was 

within the limits of normal biological variation [40]. This 

abnormal change sporadically observed in female 

treatment groups without a dose-response relationship 

were not considered treatment-related effects. 

 Macroscopic and microscopic examinations of 

organs from animals of all groups treated with the 

extract and those of control animals showed normal 

architecture. This suggests no detrimental changes and 

morphological disorder induced by the oral daily 

administration of this extract for 28 days, since the oral 

dose of 600 mg/kg/day of HM administered for 28 

consecutive days was the highest dose used in this 

study and did not induce any hematological, anatomical 

and histopathological signs of toxicity. 

Conclusion 

 Despite the fact that histopathological analysis 

of studied organs including the liver did not show 

significant changes in relation to control animals and the 

highest dose given (600 mg/kg) did not induce 

alterations, the increase in ALT serum levels of animals 

that received the dose of 400 mg/kg and 600 mg/kg of 

HM in male rats may lead to the conclusion that this 

extract could be hepatotoxic. Thus, considering the 

importance and widespread traditional use of this plant 

and for the sake of the safety of the population, 

additional clinical toxicological evaluations need to be 

performed. 
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