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Abstract: This study aimed to investigate the effects 

of methanol extract of Acalypha godseffiana on 

hematological and lipid profile of albino rats. Cold 

maceration method was used in the preparation of 

the extract with 80 % methanol. Up and down 

method with dose limit of 2000 mg/kg was adopted 

in the oral acute toxicity test. Twenty-four (24) 

albino Wistar rats were randomly assigned to 4 

groups (A–D, n = 6). Group A (control) received 

distilled water, while groups B-D received 100, 200 

and 400 mg/kg of the extract, respectively. The rats 

were dosed once daily for 21consecutive days and 

weighed weekly. Twenty-four hours after the last 

treatment on day 21, the rats were fasted overnight 

and blood was collected into EDTA and plain bottles 

for hematology and serum preparation respectively. 

Manual method was used to determine the full blood 

cell count, while Randox kit was used to estimate the 

serum lipid profile spectrophotometrically. The 

extract was tolerated by the rat. The extract (200 

mg/kg) treated group had reduced weight gain (p > 

0.05) relative to the control group. The extract at 200 

mg/kg increased (p < 0.05) the packed cell volume, 

hemoglobin concentration and red cell count in the 

treated groups when compared with the control 

group. The extract reduced (p < 0.05) the serum 

cholesterol and triglyceride levels when compared 

with the control group. The study suggests that 

methanol extract of Acalypha godseffiana have 

hypolipidemic and hematopoietic properties which 

justify its use in traditional medicine for this 

purpose. 
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Introduction 

The use of herbal medicine is gaining popularity in 

both developed and developing countries 

(Aladejimokun et al., 2017). Herbal medicine forms 

important part of primary health-care system of 

many nations (Saklani A, Kutty, 2008). Over 80% 

of the world population use herbal medicines for 

their health-care needs (Ezuruike and Prieto, 2014). 

Herbal medicines are cheap, efficacious, culturally 

accepted by majority and easy to source (Ali-

Shtayeh et al., 2016). One of the commonly used 

herbs is Acalypha godseffiana 

Acalypha godseffiana is a shrub and member of the 

family Euphorbiaceae. It is known by the English as 

“Jacob's coat”, and by the Yoruba’s as “Aworoso” 

(Burkill, 1985). The leaves are green and broad with 

indented creamy-white margins. The plant is used as 

ornamental plant in Southern Nigeria 

(Aladejimokun et al., 2017). Acalypha species are 

popularly used for the treatment of gastro-intestinal 

disorders in Western Nigeria (Aladejimokun et al., 

2017).  

 

Figure 1. Morphology of A. godseffiana leaves 

The leaves A. godseffiana are used in traditional 

medicine in the treatment of diabetes mellitus, 

gastrointestinal disorders, hypertension, malaria and 

skin infections (Ikewuchi and Ikewuchi, 2010; 

Ikewuchi et al., 2011a). The antihypertensive, 

antimicrobial, diuretic and hypoglycaemic activities 

have been documented (Ikewuchi and Ikewuchi, 

2010). Phytochemical studies have reported the 

presence of sitosterol, flavonoids, saponins and 

tannins in the leaf extract of A. godseffiana 

(Ikewuchi et al., 2011b; Seebaluck et al., 2015; 

Adejoke et al., 2020). Despite the use of A. 

godseffiana in the treatment of hypertension, its 

effect on serum lipid profile and hematological 

indices is yet to be studied critically; 

notwithstanding the importance of Lipid profile in 

the pathogenesis of hypertension. Hence, the study 

aims to investigate the effects of leaf extract of 

Acalypha godseffiana on the hematological and lipid 

profile of Wistar rats. 

Materials and Methods 

Plant Identification/Collection 

 

 

 

 

Fresh leaves of Acalypha godseffiana (Figure 1) 

were obtained and authenticated by Prof. M. C. 

Dike, a plant taxonomist with the Department of 

Forestry and Environmental Management, Michael 

Okpara University of Agriculture Umudike and a 

voucher specimen (MOUAU/CVM/VPP/2017/3) 

was kept in the departmental herbarium for 

reference. 

 

Extract Preparation   

 

The leaves were washed and air-dried to constant 

weight and then pulverized into fine powder using a 

contact mill. The pulverized sample was macerated 

in 80 % methanol (MeOH) for 48 hours. The filtrate 

obtained was concentrated under reduced pressure 

using a rotary evaporator (Cole-Parmer type N-

1110, China)  

 

Experimental Animal 

 

Twenty-four (24) albino Wistar rats of both sexes 

were used for the study. The animals were housed in 

wire-mesh cages and fed ad libitum with pelleted 

feed (Vital Feed®) and water except when fasting 

was required. The experimental protocol was 

approved by the institutional Animal Ethics 

Committee. The animals were handled with 

reference to the Guide for the Care and Use of 

Laboratory Animals of National Research Council 

(National Research Council, 2010). 

 

Acute toxicity test 

 

The acute toxicity test of AGE was conducted using 

“Up and Down” method at limit dose of 2000 mg/kg 

in rats (OECD, 2008). 

 

Experimental design  

 

Twenty-four (24) rats were randomly assigned to 

four groups (A-D, n = 6). Group A received distilled 

water 5 ml/kg, while groups B-D received AGE 100, 

200 and 400 mg/kg, respectively. The rats were 

dosed once daily for 21 consecutive days via oral 

gavage. The weight was taken on days 0, 7, 14 and 

21. After the last treatment on day 21, the rats were 

fasted. The Acalypha godseffiana extract (AGE) was 

preserved at 4 °C. The percentage weight gain was 

calculated as follow: 

% weight gain = 
𝑤𝑒𝑖𝑔ℎ𝑡 𝐵−𝑤𝑒𝑖𝑔ℎ𝑡 𝐴

𝑤𝑒𝑖𝑔ℎ𝑡 𝐴
×

100

1
 

 

Where: weight A = weight on day 0, weight B 

=weight on day 7, 14, and 21. 
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Hematological analysis 

 

The manual method was employed in the 

determination of red blood cell (RBC) and white 

blood cell (WBC) count; hematocrit and 

cyanomethaemoglobin methods were used in the 

evaluation of packed cell volume (PCV) and 

hemoglobin (HB) concentration, respectively (Brar 

et al., 2000). The mean corpuscular volume (MCV), 

mean corpuscular hemoglobin (MCH) and mean 

corpuscular hemoglobin concentration (MCHC) 

was calculated as described by Brar et al. (2000). 

 

 

Determination of Lipid Profile 

 

Total serum cholesterol, triglyceride and high-

density lipoprotein cholesterol were determined 

using a commercially available Randox reagent kit  

(Randox Diagnostics, UK). Low density lipoprotein 

cholesterol and very Low-density lipoprotein 

cholesterol were calculated as described by the 

Friedewald and coworkers (1972). 

 

 

 

 

 

Statistical Analysis 

 

Data obtained were presented as mean ± SEM and 

analysed using one-way-analysis of variance 

(ANOVA) and post-hoc comparisons were carried 

out using Dunnett's t-test on SPSS version 20. Mean 

differences were considered significant at P < 0.05. 

 

Result 

Acute toxicity test 

 

No signs of toxicity and death were recorded in the 

treated rats. The LD50 was greater than 2000 mg/kg. 

The extract is relatively safe for consumption 

 

Effects on the Body Weight  

 

The rats had a progressive weight gain throughout 

the period of experiment. There was no significant 

(p > 0.05) difference in the body weight of the 

extract treated groups when compared with the 

control group (Table 1). 

 

 

 

 

Table 1: Effects of AGE Treatment on the Body Weight  

 

  Body weight in gram (% weight gain) 

Day (n = 6) Distilled water, 5 mg/kg AGE, 100 mg/kg AGE, 200 mg/kg AGE, 400 mg/kg 

Day 0 111.13 ± 5.69   109.52 ± 2.66 110.13 ± 5.38  114.77 ± 4.02 

Day 7 131.31 ± 7.00 (18.16) 131.38 ± 3.19 (19.96) 118.20 ± 4.23 (7.33) 136.34 ± 6.57 (18.79) 

Day 14 153.25 ± 7.46 (37.90) 155.77 ± 4.29 (42.23) 150.28 ± 5.51 (36.46) 164.84 ± 9.53 (43.63) 

Day 21 181.15 ± 5.61 (63.00) 174.68 ± 6.51 (59.50) 177.17 ± 13.59 (60.87) 193.56 ± 10.21 (68.65) 

 

P > 0.05 relative to the distilled water treated group; AGE = Acalypha godseffiana extract 

 

Effects on Hematological Parameters  

 

The results of the effects of AGE on the 

hematological indices is presented in Table 2. The 

RBC levels of AGE (200 and 400 mg/kg) treated 

groups were significantly (p < 0.05) higher when 

compared with the control group. The MCH (37.79  

± 1.53) and MCV (111.10 ± 21.05) values of AGE 

(200 mg/kg) treated group were significantly (p < 

0.05)  

 

 

 

 

 

 

lower when compared with MCH (54.96 ± 3.01) and 

MCV (158.26 ± 12.02) values of the control group 

respectively. The PCV, HB, MCHC and WBC 

values of the AGE (100, 200 and 400 mg/kg) treated 

groups were not significantly (P > 0.05) different 

when compared with the respective values for 

control group. 
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Table 2: Effects of AGE Treatment on the Hematological Parameters  

 

Parameters (n = 6) Distilled water, 5 mg/kg AGE, 100 mg/kg AGE, 200 mg/kg AGE, 400 mg/kg 

RBC (106/µL) 2.54 ± 0.06 2.77 ± 0.07 3.90 ± 0.19* 3.23 ± 0.10* 

PCV (%) 40.20 ± 1.04 41.16 ± 2.98 43.33 ± 2.90 39.00 ± 2.03  

HB (g/dL) 13.96 ± 0.35 12.15 ± 1.82 14.74 ± 0.35  13.57 ± 0.44 

MCHC (%) 36.30 ± 2.08 27.80 ± 5.60 34.22 ± 1.59 36.19 ± 1.28 

MCH (Ρg) 54.96 ± 3.01 43.86 ± 1.13 37.79 ± 1.53* 42.01 ± 3.31 

MCV (fL) 158.26 ± 12.02 148.59 ± 10.05 111.10 ± 21.05* 120.74 ± 16.06 

WBC (103/µL) 7.46 ± 0.06 6.40 ± 0.92 7.73 ± 1.41 5.60 ± 0.92 

*p < 0.05 relative to the distilled water treated group; AGE = Acalypha godseffiana extract 

 

Effects on Lipid Profile  

 

 The total serum cholesterol and LDL-C levels of 

AGE (200 mg/kg) treated groups were significantly 

(P < 0.05) lower, when compared with the control 

group (Table 3). The serum total cholesterol levels 

of AGE (100 and 400 mg/kg) treated groups were  

 

 

 

 

lower, though not statistically significant (p > 0.05), 

when compared with the control group. The serum 

triglyceride, HDL-C and VLDL-C levels of AGE 

(100, 200 and 400 mg/kg) treated groups were 

significantly (p < 0.05) lower, when compared with 

the control group (Table 3).

Table 3: Effects of AGE Treatment on Lipid Profile  

 

Parameters (n = 6) Distilled water, 5 mg/kg AGE, 100 mg/kg AGE, 200 mg/kg AGE, 400 mg/kg 

Cholesterol (mg/dl) 68.51 ± 3.13 56.70 ± 7.09 38.39 ± 1.18* 53.75 ± 6.96 

Triglyceride (mg/dl) 102.55 ± 15.01 69.39 ± 4.63* 65.54 ± 5.65* 59.37 ± 8.48* 

HDL-C (mg/dl) 18.69 ± 0.47 9.75 ± 4.88* 9.21 ± 0.54* 12.47 ± 1.69* 

VLDL-C (mg/dl) 20.51 ± 3.00 13.87 ± 0.93* 13.11 ± 3.13* 11.87 ± 1.69* 

LDL-C (mg/dl) 29.30 ± 6.21 33.07 ± 11.04 16.07 ± 3.07* 29.40 ± 6.16 

*p < 0.05 relative to the distilled water treated group; AGE = Acalypha godseffiana extract 

Discussion 

 

This study evaluated the effects of sub-acute 

treatment of methanol extract of Acalypha 

godseffiana on the hematological indices and lipid 

profile of Wistar rats. The extract was well tolerated 

by the rats and it demonstrated hematinic and 

hypolipidemic properties. 

The absence of signs of toxicity and mortality in the 

rats that received AGE, 2000 mg/kg during the acute 

toxicity test, suggest that AGE was well tolerated 

and the LD50 was greater than 2000 mg/kg. It also 

implies that AGE is relatively safe for consumption. 

This is in agreement with report of Iniaghe and 

coworkers (2013), who observed that Acalypha 

wilkesiana is safe even at 10,000 mg/kg.The doses 

used in this study was based on the result of the acute  

toxicity study and the report of previous 

investigators (Ikewuchi et al., 2011a). The extract  

did not affect the weight gain significantly in the 

treated rats. The increase in the weight could be  

attributed to normal growth (QuirósCognuck et al., 

2020).  

 

 

The significant increase in the RBC level and 

marginal increase in the PCV and HB (Though not 

significant, levels in the AGE-treated groups suggest  

that the extract has hematinic property. This finding 

is in agreement with the report of Ikewuchi (2013). 

The hematinic property of AGE is linked to the 

phytochemical composition (flavonoids and 

tannins) and iron content (Ikewuchi and Ikewuchi, 

2009; Asekunowo et al., 2019). Flavonoids and 

tannins are known potent antioxidant and enhance 

the erythropoietic system (Pawar et al., 2010; 

Ekpenyong et al., 2015; Asekunowo et al., 2019). 

Antioxidants are anti-aging, they enhance cell 

membrane integrity and decrease the rate of 

apoptosis (Qadri et al., 2017). The decrease in 

apoptosis prolongs the lifespan of RBC (Qadri et al., 

2017). The decreased total cholesterol and 

triglyceride levels in the AGE treated groups, 

suggest that it possesses hypolipidemic property. 

This finding corroborated the report of Ikewuchi and 

Ikewuchi (2010), on the hypocholesterolemia 
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effects of aqueous extract of Acalypha wilkesiana 

“godseffiana”. The mechanism of the hypolipidemic 

effects of AGE was not elucidated in this study, but 

could be via reduction in absorption of cholesterol 

from the gut or inhibition of 3-hydroxy-3-methyl 

glutarylcoenzyme A reductase (HMGR) activity 

(Ning et al., 2015). Sitosterol which is the 

phytosterol found in Acalypha spp, is known to 

inhibit absorption of cholesterol from the gut 

(Ikewuchi et al., 2011b; Smet et al., 2012). The 

hypolipidemic effects of AGE may also be linked to 

the saponins content (Asekunowo et al., 2019). 

Saponins lowers serum cholesterol level via 

enhanced excretion of cholesterol in the gut, reduced 

gut absorption of cholesterol and inhibition of 

HMGR (Zhao, 2016; Liu et al., 2016). 

The hypolipidemic effects of AGE suggest that it 

may have anti-obesity and antihypertensive 

properties (Xia et al., 2010; Mashmoul et al., 2013). 

Hyperlipidemia is a risk factor for hypertension. 

Hyperlipidemia causes increased sensitivity of the 

mechanism involved in the elevation of blood 

pressure; promote pro-oxidant release, stimulate the 

activity of renin-angiotensin-aldosterone system, 

increase endothelin-1 level, enhance the activities of 

endothelin-1 receptor and microvascular 

constriction (Ivanovic and Tadic, 2015). Thus, 

agents that have hypolipidemic effects are employed 

in the management of hypertension (Arnoldi et al., 

2015; Najjar et al., 2018). 

 

Conclusion 

 

In conclusion, the extract exhibited hematinic and 

hypolipidemic properties. This study justified the 

use of Acalypha godseffiana leaves in the traditional 

management of hypertension and anemia. We 

recommend further studies to isolate the active 

principle and determine its mechanism of action(s). 
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