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ABSTRACT 
 

Aim: This study evaluated the efficacy of aqueous extract of Acalypha godseffiana leaves against 
H2O2-induced oxidative stress and organ damage in wistar rats by measuring hepatotoxic 
biomarkers, nephrotoxicity and status of the antioxidant defense system. 
Study Design: Twenty-five rats, randomly divided into five groups, were used in this study. Fresh 
leaves of Acalypha godseffiana leaves were air-dried, ground into fine powder and used in the 
preparation of an aqueous extract. 
Place and Duration of Study: Department of Biochemistry, and Department of Physiology, 
University of Port Harcourt, Nigeria between November 2020 and April 2021. 
Methodology: Oxidative stress and toxicity was induced using 5ml of 6% H2O2. Treated rats 
received A. godseffiana aqueous leaf extract at various doses: 100, 200 and 400 mg/kg b.w. The 
rats were fasted for 24 h prior to sampling and then mildly anesthetized with chloroform. 
Biochemical assays and histological studies were conducted at days 14 and 28 respectively.  
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Results: There was significant (P<0.05) increase in plasma levels of AST in the H2O2 -treated 
group as compared with the negative control which recorded 105.00 ± 3.00 and 107.50 ± 7.50 (µ/L) 
at day 14 and 28 respectively. The H2O2 group showed significant (P<0.05) increases in plasma 
levels of K-, Na+, Urea, Cl- and HCO3

- as compared with the negative control. A. godseffiana-
treated rats showed significant (P<0.05) increase in serum levels of GSH, Catalase and SOD. 
Photomicrographs obtained showed histologically distorted liver and kidney tissues in the H2O2 
group at days 14 and 28. Overall, the architecture of the liver was preserved by the administered 
aqueous leaf extract of A. godseffiana. 
Conclusion: Data obtained from this study suggest that A. godseffiana leaves exhibit promising 
antioxidant and hepatoprotective potency, and consequently has ameliorative effects against H2O2-
induced oxidative stress and organ damage in wistar rats. 
 

 
Keywords:  Oxidative stress; hydrogen peroxide; plant extract; Acalypha godseffiana; antioxidant; 

ameliorative effect. 
 

1. INTRODUCTION  
 

Oxidative stress refers to a cellular state 
characterized by the immoderate release of 
reactive oxygen species (ROS) or the weakening 
of the antioxidant defense system [1,2]. Oxidative 
stress results from an imbalance between radical 
generating and radical-scavenging systems with 
increased production of ROS or reduced activity 
of antioxidant defenses or both [3].  
 

Increased ROS production lowers cellular 
antioxidant levels and enhances the oxidative 
stress in many tissues, especially the liver [4]. 
There have been found many mechanisms 
contributing to the cell death – impairment of 
mitochondrial respiration, induction of oxidative 
stress and lipo-peroxidation [5]. The imbalance 
between the systemic manifestation of reactive 
oxygen species (ROS) and a biological systems 
ability to readily detoxify the reactive 
intermediates or repair the resulting damage can 
cause oxidative damage to DNA, proteins, and 
lipids [6,7]. Free radicals and peroxides are 
responsible for cell damage, cell death also 
known as (apoptosis), mutations leading to 
cancer, development of cardiovascular diseases, 
infections and many other diseases.  Oxidative 
stress crucially affects the onset and progression 
of most human diseases such as diabetes, 
arthritis, aging-related diseases and reproductive 
system disorders [8-10].   
 

Organisms combat ROS accumulation through 
antioxidant defense systems, including non-
enzymatic antioxidants, such as glutathione, and 
antioxidant enzymes, such as glutathione 
peroxidase, superoxide dismutase, and catalase. 
Superoxide dismutase catalyses the dismutation 
of toxic superoxide (O2−) radical to molecular 
oxygen (O2). Catalase and glutathione 
peroxidase are enzymes which catalyse the 

decomposition of hydrogen peroxide to water 
and oxygen [11,12]. Diet-derived antioxidants 
may play an important role to prevent the chronic 
diseases [13].  
 

Disturbances in the normal redox state of cells 
can cause toxic effects through the production of 
peroxides and free radicals that damage all 
components of cell including proteins, lipids and 
DNA. Oxidative stress from oxidative metabolism 
causes base damage as well as strand-breaks in 
DNA. Base damage is mostly indirect and 
caused by reactive oxygen species generated, e 
g. superoxide radical (O2−), hydroxyl radical  
(OH-) and hydrogen peroxide (H2O2) [14]. The 
oxidative effect of these reactive oxygen species 
can be reduced or obliterated by enzymatic 
antioxidants, such as superoxide dismutase 
(SOD) and glutathione peroxidase, and non-
enzymatic antioxidants [9].  
 

Hydrogen peroxide itself is not very reactive, but 
it can sometimes be toxic to cell because of it 
may give rise to hydroxyl radical in the cells [15] 
and it together with superoxide radical anion can 
damage many cellular components [16]. 
Recently, the hydrogen peroxide was viewed 
mainly as a toxic cellular metabolite.  
 

Phytochemicals which are chemical compounds 
found in plant are known for their potentials in 
reducing the effects of these free radicals. 
Phytochemicals such as alkaloids, flavonoids, 
tannins are known for their antioxidant effects. 
Acalypha godseffiana is a plant that is attracting 
research interest due to its widely reported 
application in traditional health care systems. In 
an earlier study, phytochemical analysis of the 
leaves of A. wikesiana showed the presence of 
alkaloids, flavonoids cardiac glycosides, phenols, 
terpenoids and steroids [17]. Acalypha 
godseffiana is reportedly used in the treatment of 
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a number of diseases including diarrhea, 
gastrointestinal disorders, fungal skin infections, 
hypertension and diabetes mellitus among others 
[18]. Previous studies have also reported that the 
aqueous extract of A. godseffiana had a lowering 
effect on blood cholesterol level as well as blood 
sugar, thereby explaining its use in the treatment 
of cardiovascular related diseases. Further 
studies on fractions of the plant extract report its 
inhibitory effects on the production of methicillin-
resistant staphylococcus aureus [19] as well as 
bactericidal activities [20] and antioxidant 
activities [21].  
 

The present study was designed to evaluate the 
efficacy of aqueous extract of Acalypha 
godseffiana leaves against H2O2-induced 
oxidative and organ damage in wistar rats.  
 

2. MATERIALS AND METHODS 
 

2.1 Experimental Animals 
 

Wistar rats weighing 125-250g were obtained 
from the Animal House of the Department of 
Biochemistry, University of Port Harcourt, 
Nigeria. The rats were acclimatized in a 
temperature-controlled animal house (25 ± 2 °C) 
under 12 h of light and 12 h of darkness for 10 d 
before the experiment. The rats were then 
housed in standard iron cages in five groups of 
five rats each and given ad libitum access to 
standard food and water. 
 

2.2 Chemicals  
 

The reagents used for the experiments were of 
analytical grade: (6% dilute Hydrogen Peroxide, 
5,5′ -dithiobis-2-nitrobenzoic acid (DTNB), 
Sodium hydroxide (NaOH), ALP substrate, 
Randof reagents, Haematoxylin and Eosin (H&E) 
stain, Xylene, Paraffin wax, 10% formalin, 
Caffeine reagent). 
 

2.2.1 Preparation of aqueous extract of 
Acalypha godseffiana leaves 

 

Fresh leaves of Acalypha godseffiana plant were 
obtained from the garden of Ignatius Ajuru 
University of Education (St. John’s Campus), 
Port Harcourt, Nigeria. The plant was identified 
by a Plant Technologist in the Department of 
Plant Science and Biotechnology, University of 
Port Harcourt, Nigeria. The freshly collected 
leaves of Acalypha godseffiana were thoroughly 
washed with tap water followed by distilled water. 
The leaves were air-dried in the shade at 33°C ± 
2°C and ground into a fine powder. A. 
godseffiana aqueous extract was prepared 
according to a previously reported method [22]. 

Dry powder (10 g) was placed in a Soxhlet 
extractor with 300 ml distilled water and 
continuously heated at 40°C for more than 10 h 
until the powder color faded. The water extract 
was then concentrated under reduced pressure 
at 40°C in a rotary evaporator and the solid 
material residue stored in sealed dark glass 
bottles under free moisture conditions in a deep 
freezer until use. 
 

2.3 Experimental Protocol  
 

Twenty-five rats were randomly divided evenly 
into five groups as follows:  
 

Group 1: Normal rats; received standard food 
and water (Negative Control) 
Group 2: Received 5ml of 6% H2O2 (Positive 
Control) 
Group 3: Received 5ml of 6% H2O2 + 100 mg/kg 
b.w. of aqueous leaf extract of A. godseffiana  
Group 4: Received 5ml of 6% H2O2 + 200 mg/kg 
b.w. of aqueous leaf extract of A. godseffiana 
Group 5: Received 5ml of 6% H2O2 + 400 mg/kg 
b.w. of aqueous leaf extract of A. godseffiana 
 

The experiment lasted for 28 days. At days 14 
and 28, the rats were fasted for 24 h prior to 
sampling and then mildly anesthetized with 
chloroform. Blood samples were collected for 
biochemical analysis. The serum was separated 
by centrifugation at 3,000 g for 5 min and kept at 
−20°C until use for biochemical assay. The 
kidney and liver were excised and placed in a 
formalin bottle to preserve the tissue for histology 
analysis.  
 

2.4 Biochemical Analysis 
 

2.4.1 Hepatotoxic biomarkers  
 

Plasma L - alanine aminotransferase (ALT) and L 
- aspartate aminotransferase (AST) activities 
were determined using the method described by 
Reitman and Frankel [23] while Alkaline 
phosphatase (ALP) activity was measured using 
the colorimetric method using phenolphthalein 
monophosphate as substrate [24]. Bilirubin was 
determined using the method described by 
Jendrasik & Grof [25]. Serum Total Protein level 
was measured using the Biuret Method [26]. 
Determination of serum Albumin concentration 
was by the Biromoeresol Green Method 
described by Rodkey [27].  
 

2.4.2 Nephrotoxic biomarkers  
 
Plasma sodium determination followed the 
precipitation method described by Henry [28]. 
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Serum Potassium ion concentration was 
measured using the Tetraphenylborate method 
described by Tietz [29]. A Cecil 7400 series UV 
visible spectrophotometer was used for the 
determination of chloride concentration in serum 
samples at wavelength of 480nm. The back 
titration method was used to measure 
bicarbonate levels as described by Kenkel [30]. 
Urea Estimation Blood urea concentrations were 
determined using Berthelot’s reaction as 
described by Kaplan and Teng [31]. Creatinine 
Estimation Assay for creatinine was carried out 
using the Reflotron Dry Chemistry Analyzer as 
described by Estridge et al. [32]. 
 
2.4.3 Antioxidant assays  
 
Determination of malondialdehyde concentration 
was by the lipid peroxide assay method 
described by Varshney and Kale [33]. 
Superoxide dismutase (SOD) activity was 
assayed using the method described by Fridorich 
[34] and as contained in the Randox commercial 
kit. Catalase activity was assayed using the 
method of Aebi [35]. The concentration of 
glutathione was determined according to the 
method of Habig et al. [36]. 
 
2.4.4 Histological studies  
 
The tissues were fixed in 10% formalin, routinely 
processed for dehydration, and embedded in 
paraffin wax. Section cuts were stained with 
hematoxylin and eosin for light microscopic 
examination [37]. The histological sections were 
examined as the slides were mounted using 
Canada balsam and examined using × 400 
objective lens. 
 

2.5 Statistical analysis  
 
Statistical analysis of data All values were 
expressed as mean ± SD and then subjected to 
analysis of variance (ANOVA) using the 
Statistical Package for Social Sciences (SPSS) 
version 17.0 (SPSS Inc., Chicago Illinois). 
Statistical significance was considered at 
P=0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Effects of Acalypha godseffiana 
Aqueous Leaf Extract on Hepatotoxic 
Biomarkers 

 
Table 1 shows the effect of Acalypha godseffiana 
aqueous leaf extract on liver biomarkers: Plasma 

L - aspartate aminotransferase (AST), L - alanine 
aminotransferase (ALT), Alkaline phosphatase 
(ALP), Total Protein, Serum Albumin, Total 
Bilirubin and Conjugated Bilirubin. 
 
There was significant increase (P<0.05) in 
plasma levels of AST in group 2, recording 
120.00 ± 3.00 and 120.50 ± 8.50 (µ/L) at day 14 
and 28 respectively, as compared with the 
negative control which recorded 105.00 ± 3.00 

and 107.50 ± 7.50 (µ/L) at day 14 and 28 
respectively. Also, significant increase (P<0.05) 
in plasma total protein was recorded in group 2.  
However, plasma AST levels in groups 3 and 4 
were 106 ± 1.00 and 111.50 ±1.50 (µ/L) at day 
14, and 111.00 ± 1.00 and 108.00 ± 14.00 (µ/L) 
at day 28 indicating significant improvement 
when compared with values for the positive 
control group. At day 28, Total Bilirubin levels in 
groups 3, 4 and 5 (4.30 ± 0.20 and 4.80 ± 1.70 (µ 
mol/L)) were lower than those of the positive 
control group (5.15 ± 0.95 (µ mol/L)). There was 
no significantly variation in plasma ALT and 
plasma total proteins in groups 2, 3, 4 and 5 at 
day 14. There were significant differences in 
plasma conjugated bilirubin levels between group 
2, and groups 3 and 4 at day 14. However, group 
5 recorded significant (P<0.05) increase in 
plasma ALT levels at day 14. 
 

3.2 Effect of Acalypha godseffiana 
Aqueous Leaf Extract on 
Nephrotoxic Biomarkers  

 
Table 2 illustrates the effect of Acalypha 
godseffiana aqueous leaf extract on kidney 
function parameters. Rats administered H2O2 
(negative control) showed significant (P < 0.05) 
increases in plasma levels of K-, Na+, Urea, Cl- 
and HCO3

- as compared with the negative control 
at days 14 and 28 respectively. With the 
administration of Acalypha godseffiana aqueous 
leaf extract, groups 3, 4 and 5 recorded 5.20 ± 
0.20, 7.25 ± 0.25 and 5.95 ± 0.05 mmol/L for K - 

,114.00 ± 4.00, 137.50 ± 2.50 and 126.50 ± 1.50 
mmol/L for Na+, 50.50 ± 0.50, 45.00 ± 0.00 and 
45.50 ± 0.50 mmol/L for Cl-, all at day 14, an 
indication of improved plasma electrolytes levels. 
At day 28, there were significant (P < 0.05) 
decreases in K – , Na+ and Cl- in group 5. 
 

3.3 Effects of Acalypha godseffiana 
Aqueous Leaf Extract on Antioxidant 
Enzymes  

 
The effects of Acalypha godseffiana aqueous 
leaf extract on antioxidant enzyme levels is 
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shown in Table 3. The positive control group 
showed a significant increase (P < 0.05) in 
serum GSH (4.24 ± 0.04, 3.77 ± 0.24 µg/ml) and 
SOD (0.90 ± 0.005, 0.64 ± 0.145 µg/ml) when 
compared with the negative control group at days 
14 and 28 respectively. Values obtained for the 
serum in the H2O2 group showed significant 
decrease (P < 0.05) in catalase content (7.40 ± 
0.05 µg/ml) at day 14, MDA (0.16 ± 0.04 and 
0.17 ± 0.025 µg/ml) at day 14 and 28 
respectively. Rats treated with 400 mg/kg b.w. of 
A. godseffiana showed a significant difference (P 
< 0.05) in serum levels of GSH (3.84 ± 0.54 
µg/ml at day 28), Catalase (14.40 ± 0.40 µg/ml at 
day 14), SOD (0.84 ± 0.06 and 0.65 ± 0.25 µg/ml 
at day 14 and 28 respectively). 
 

3.4 Results for Histological Studies 
 
3.4.1 Liver Photomicrographs 
 
Plates A – J are defined as follows: Light 
microscope photographs of liver paraffin 
sections, stained with hematoxylin and eosin, 
obtained from negative control at day 14 & 28 (A, 
F), H2O2 group at day 14 & 28 (B, G), 100 mg/kg 
A. godseffiana group at day 14 & 28 (C, H), 200 
mg/kg A. godseffiana group at day 14 & 28 (D, I), 
400 mg/kg A. godseffiana group at day 14 & 28 
(E, J). 
 
3.4.2 Kidney Photomicrographs 
 
Plates K – T are defined as follows: Light 
microscope photographs of liver paraffin 
sections, stained with hematoxylin and eosin, 
obtained from negative control at day 14 & 28 (K, 
P), H2O2 group at day 14 & 28 (L, Q), 100 mg/kg 
A. godseffiana group at day 14 & 28 (M, R), 200 
mg/kg A. godseffiana group at day 14 & 28 (N, 
S), 400 mg/kg A. godseffiana group at day 14 & 
28 (O, T). 
 
Data from the present study showed that animals 
induced with toxicity using hydrogen peroxide 
showed elevated plasma AST activity. This 
finding corroborates previous studies that 
demonstrated rise in plasma AST and ALT 
activities, indicating hepatic damage [38, 39]. 
Also, another study on the chemoprotective 
activity of aqueous leaf extract of Acalypha 
wilkesiana against cyclophosphamide-induced 
toxicity in rats [40]. reported elevated plasma 
AST and ALT activities in the untreated group. 
The elevated levels of these hepatic enzymes in 
the H2O2 group agrees with the alteration in 
hepatocellular integrity. However, experimental 

groups treated with aqueous extract of A. 
godseffiana leaf recorded reduced plasma AST 
and ALT activities when compared with H2O2 
alone treated group. This is suggestive that A. 
godseffiana leaf extract possesses 
hepatoprotective and antioxidant properties 
which may be due to the presence of bioactive 
compounds such as flavonoids, 
proanthocyanidins, alkaloids, terpenoids, steroids 
and phenols [18, 21, 41, 42]. This inference is 
supported by Asekunowo et al. [43] who reported 
a positive relationship between phenolic content 
and antioxidant activity of extracts of A. 
godseffiana. Flavonoids are the most diverse and 
widespread group of natural polyphenolic 
compounds known for their antioxidant, anti-
inflammatory and anti-carcinogenic properties 
[44]. Polyphenolic compounds are very important 
plant metabolites which defend the body from 
diverse types of oxidative damage [45]. The non-
significant change in the activities of ALT and 
ALP in the wistar rats that received both H2O2 
and A. godseffiana extract, is similar to 
documented reports on hepatoprotective activity 
of similar plant extracts [46]. This could be 
adduced to the anti-peroxidative effect of the 
extract, thereby maintaining cell membrane 
integrity [47].  
 
The liver and kidneys work in synergy to maintain 
homeostasis in the body. This ensures the 
proper excretion of waste materials and 
reabsorption of some useful materials by the 
kidneys [48]. Finding in this study of a significant 
(P<0.05) decrease in urea in the H2O2 group, 
compared to the negative control group, 
suggests that the urea cycle may have produced 
systemic toxicity, invariably leading to a reduction 
in the production of urea, reduced ability to 
excrete waste and failure to maintain balance in 
body fluid and electrolytes [49-51]. Creatinine 
clearance in the glomerulus of the kidney is a 
useful tool to assessing the functionality of the 
kidney [52, 53]. Creatinine is produced 
endogenously in the muscle by a non-enzymic 
action on creatine phosphate. When creatinine 
and urea are retained in the blood, it shows a 
possible impairment of the kidneys [54]. The 
result of creatinine obtained in this study showed 
a significant (P<0.05) increase on administration 
of A. godseffiana aqeous leaf extract compared 
to the control. The significant increase in 
creatinine may have resulted from glomerular 
inflammation and interstitial nephritis. This result 
corroborates the result of a previous research 
using extract of Acalypha wilkesiana on wistar 
rats which suggested that the presence of tissue 
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damaging alkaloid and saponins may have 
contributed to the increase in creatinine 
concentration [55]. This showed the constituents 
of leaf extract of A. godseffiana may possess 
renal toxicity and result in impaired kidney 
function. 
 
Body fluid compartments (both extracellular and 
intracellular fluids) comprises of inorganic 
electrolytes which in its dissociated forms help to 
facilitate the movement of water and electrolytes 
between the body fluid compartments. Healthy 
functioning of the kidneys, heart and liver can be 
assessed using the electrolytes balance in the 
blood. Rats administered H2O2 only (negative 

control) showed significant (P < 0.05) increases 
in plasma levels of K-, Na+, Cl- and HCO3

- as 
compared with the negative control. When the 
level of serum or plasma electrolytes are 
abnormal, it is believed that the kidney function 
has been impaired [56]. The results of this study 
(Table 2) showed that the concentrations of 
serum electrolytes (chlorides, potassium and 
sodium) favorably improved in all groups 
administered with A. godseffiana aqueous leaf 
extract, when compared with the negative 
control. This shows that the plant extract could 
aid electrolyte balance, to ensure proper 
maintenance of homeostasis [51]. 

 

 
 

Fig. 1a. Plates A-L. Light microscope photographs of liver and kidney paraffin sections (H & E 
stained), (Mag *400) 
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Table 1. Effects of Acalypha godseffiana aqueous leaf extract on Hepatotoxic biomarkers 
 

 Group 1 
(Negative Control) 

Group 2 
(H2O2) Positive Control 

Group 3 
(H2O2 + 100mg/kg A. godseffiana) 

Group 4 
(H2O2 + 200mg/kg A. godseffiana) 

Group 5 
(H2O2 + 400mg/kg A. godseffiana) 

 AST  (µ/L) 
Day 14 105.00 ± 3.00 a 120.00 ± 3.00 a 106 ± 1.00 a 111.50 ±1.50 a 57.50±7.50 b 
Day 28 107.50 ± 7.50 a 120.50 ± 8.50 a 111.00 ± 1.00 a 108.00 ± 14.00 a 54.00 ± 4.00 b 
ALT (µ /L) 
Day 14 22.50 ±1.50 ab 23.50 ±6.50 ab 16.50 ±1.50 ab 26.50±1.50 ab 29.50 ±0.50 a 
Day 28 25.00 ± 5.00 ab 21.50 ± 3.50 ab 22.00 ± 2.00ab 24.50 ± 2.50ab 22.50 ± 2.50ab 
ALP (µ /L) 
Day 14 59.00 ±9.00 a 54.50 ±0.50 ab 29.50 ±0.50 d 40.00 ±2.00 bcd 29.50 ±1.50 d 
Day 28 59.50 ± 0.50 a 53.50 ± 3.50 ab 36.50 ± 8.50 cd 45.50 ± 2.50abc 29.00 ± 1.00 d 
Total Protein (g/L) 
Day 14 64.50 ± 4.50 a 72.50 ±2.50 a 68.00 ± 1.00 a 69.50 ±0.50 a 72.50 ± 2.50 a 
Day 28 70.00 ± 2.00 a 70.00 ± 7.00 a 66.00 ± 1.00 a 69.00 ± 1.00 a 66.00 ± 2.00 a 
Serum Albumin (g/L) 
Day 14 45.50 ±2.50 a 42.50 ±0.50 abc 39.50 ±1.50 bc 39.00 ± 1.00 bc 44.00 ±1.00 ab 
Day 28 42.50 ± 2.50 abc 39.50 ± 1.50 bc 42.50 ± 0.50abc 40.50 ± 0.50bc 39.50 ± 1.50bc 
Total Bilirubin (µ mol/L) 
Day 14 7.15 ±0.15 abc 7.95 ±0.25 abc 7.10 ± 0.10 abc 8.30 ± 0.50 ab 5.85 ±0.15 cd 
Day 28 6.00 ± 1.50 cd 8.40 ± 0.60 a 8.35 ± 0.15ab 8.10 ± 1.60abc 4.65 ± 0.15d 
Conjugated Bilirubin (CB) (µ mol/L) 
Day 14 3.60 ± 0.10 bc 3.90 ±0.60 bc 3.35 ± 0.15 bc 6.05 ±0.15 a 3.50 ±0.50 bc 
Day 28 3.50 ± 0.50 bc 5.15 ± 0.95 bc 4.30 ± 0.20abc 4.80 ± 1.70ab 2.40 ± 0.40 c 

Values are Mean ± Standard Deviation. Data with the same alphabets (a,b,c,d,e,f) as superscript shows non-significant differences (p≥0.05), while that with different alphabets as superscript shows significant 
differences (p≤0.05) 
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Table 2. Effects of Acalypha godseffiana aqueous leaf extract on renal biomarkers 
 

 Group 1 
(Negative Control) 

Group 2 
(H2O2) Positive Control 

Group 3 
(H2O2 + 100mg/kg A. godseffiana) 

Group 4 
(H2O2 + 200mg/kg A. godseffiana) 

Group 5 
(H2O2 + 400mg/kg A. godseffiana) 

K -(mmol/L) 
Day 14 4.30 ± 0.40 c 6.95 ± 1.75 a 5.20 ± 0.20 bc 7.25 ± 0.25 a 5.95 ± 0.05abc 
Day 28 5.90 ±0.10 abc 6.10 ± 0.50abc 6.85 ± 0.65 ab 6.35 ± 0.05 a 5.55 ± 0.05abc 
Na+ (mmol/L) 
Day 14 112.50 ± 2.50 c 136.50 ± 8.50 a 114.00 ± 4.00 c 137.50 ± 2.50 a 126.50 ± 1.50ab 
Day 28 128.00 ± 1.00ab 133.50 ± 3.50ab 134.00 ± 4.00ab 131.50 ± 1.50ab 124.00 ± 4.00bc 
Urea (mmol/L) 
Day 14 6.95 ± 0.15bc 6.75 ± 0.15bcd 9.85 ± 0.15a 6.7 ± 0.2bcd 7.35 ± 0.15bc 
Day 28 4.55 ± 0.25 e 3.80 ± 0.10 f 5.70 ± 0.10 de 7.80 ± 1.10 b 6.30 ± 0.30 cd 
Creatinine (mmol/L) 
Day 14 136.00  ± 6.00 b 135.00 ± 3.00 b 165.50 ± 2.50 a 139.00 ± 1.00 b 147.00 ± 3.00 b 
Day 28 90.50 ± 1.50 d 76.00 ± 2.00 d 114.00 ± 2.00 c 145.00 ± 12.00 b 136.00 ± 4.00 b 
Cl- (mmol/L) 
Day 14 51.00 ± 1.00 abcd 58.50 ± 1.50 a 50.50 ± 0.50bcd 45.00 ± 0.00 d 45.50 ± 0.50 d 
Day 28 47.50 ± 2.50cd 55.50 ± 0.50ab 55.00 ± 5.00abc 48.50 ± 4.50bcd 48.50 ± 1.50bcd 
HCO3

- (mmol/L) 
Day 14 27.00 ± 1.00ab 25.00 ± 1.00ab 27.50 ± 1.50ab 26.50 ± 1.50ab 29.50 ± 0.50 a 
Day 28 24.00 ± 2.00 b 29.00 ± 1.00ab 26.00 ± 4.00ab 29.00 ± 1.00 ab 29.00 ± 1.00ab 

Values are Mean ± Standard Deviation. Data with the same alphabets (a, b, c, d, e, f) as superscript shows non-significant differences (p≥0.05), while that with different alphabets as superscript shows significant 
differences (p≤0.05). 
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Table 3. Effects of Acalypha godseffiana aqueous leaf extract on Antioxidant Enzymes 
 

 Group 1 
(Negative Control) 

Group 2 
(H2O2) Positive Control 

Group 3 
(H2O2 + 100mg/kg A. godseffiana) 

Group 4 
(H2O2 + 200mg/kg A. godseffiana) 

Group 5 
(H2O2 + 400mg/kg A. godseffiana) 

GSH (µg/ml) 
Day 14 3.87 ± 0.50 ab 4.24 ± 0.04 a 2.76 ±0.05 d 3.18 ± 0.02 bcd 3.59 ± 0.05 abcd 
Day 28 3.28 ± 0.18 bcd 3.77 ± 0.24 abc 2.94 ± 0.32 cd 3.01 ± 0.13 bcd 3.84 ± 0.54 ab 
Catalase (µ/g) 
Day 14 13.50 ±0.70ab 7.40 ± 0.05 cd 8.40 ± 0.10 cd 9.95 ± 0.05bcd 14.40 ± 0.40 a 
Day 28 9.80 ± 2.80bcd 10.45 ± 2.35abc 9.20 ± 0.40 cd 9.65 ± 0.25 cd 6.30 ± 0.54 d 
SOD (µ/mol) 
Day 14 0.75 ± 0.10 a 0.90 ± 0.005 a 0.87 ± 0.025 a 0.68 ± 0.005 ab 0.84 ± 0.06 a 
Day 28 0.40 ± 0.065 b 0.64 ± 0.145 ab 0.83 ± 0.12 a 0.72 ± 0.035 ab 0.65 ± 0.25 d 
MDA (µmol/ml) 
Day 14 0.27 ± 0.07 b 0.16 ± 0.04 a 0.17 ± 0.035 b 0.17 ± 0.025 b 0.22 ± 0.025 b 
Day 28 0.61 ± 0.065 a 0.17 ± 0.025 b 0.15 ± 0.055 b 0.19 ± 0.01 b 0.15 ± 0.045 b 

Values are Mean ± Standard Deviation. Data with the same alphabets (a, b, c, d, e, f) as superscript shows non-significant differences (p≥0.05), while that with different alphabets as superscript shows significant 
differences (p≤0.05) 
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Fig. 1b. Plates M-T. Light microscope photographs of liver and kidney paraffin sections (H & E 
stained), (Mag *400) 

 
Endogenous antioxidant enzymes (e.g., CAT and 
SOD) and non-enzymatic enzymes (e.g., GSH) 
protect cell constituents from oxidative damage. 
SOD and CAT form part of the enzymatic 
oxidative system of RBCs while MDA is an end 
product of lipid peroxidation in the liver and other 
tissues. SOD is a metalloproteinase enzyme 
involved in antioxidant defense, which acts by 
lowering the steady state level of O2 ∙− while 
catalase protects cells against radical toxicity by 
catalyzing the decomposition of hydrogen 
peroxide to water and molecular oxygen. 
Decreased levels of CAT in H2O2 group rats may 
be due to the overuse of this enzymatic 
antioxidant. The significant increase in the 
activities of GSH, SOD and CAT suggests a 
greater level of endogenous antioxidant 
associated with the A. godseffiana treatment 
resulting in an enhanced free radical scavenging 
activity. Plants are the sources for a wide variety 
of compounds like flavonoids and polyphenols. 

These compounds may be responsible for 
increasing antioxidant status. 
 
Photomicrographs of the normal liver showed 
normal hepatic architecture in rats in the negative 
control group. The hepatocyte, portal tract and 
sinusoids sinusoids containing capillaries and 
kupffer cells were normal at day 14 and 28 
respectively (Fig. 1, plates A, F). A histologically 
distorted liver with hepatocytes showing 
microvesicular steatosis was observed in the 
H2O2 group at day 14 and 28 (Fig. 1, plates B, 
G). Conversely, the same tissues were 
characterized by little necrosis and good 
recovery, fewer hepatocytes with microvesicular 
steatosis and fusion of nuclei in the groups 
treated with A. godseffiana as shown by 
photomicrographs from liver section of rat 
administered A. godseffiana leaf extract. The 
H2O2 + 400 mg/kg A. godseffiana group recorded 
mildly distorted liver with sinusoids a filled with 
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only few inflammatory cells at days 14 and 28 
(plate J). 
 
Photomicrographs of the kidney for rats in the 
negative control group (Fig. 1, plates K & P) 
showed histologically normal kidney at days 14 
and 28; the glomeruli, bowman’s capsular space 
(BC) and renal tubules (RT) were observed to be 
normal. H2O2 toxicity resulted in the distortion of 
the kidney tissues (plates L & Q) at days 14 and 
28. The administered aqueous leaf extract of A. 
godseffiana seem not to have done much to 
ameliorate the tissue distortion previously 
observed. The H2O2 + 400 mg/kg A. godseffiana 
group recorded histologically distorted kidneys at 
days 14 and 28 (plates O & T) just as observed 
ab initio in the H2O2 group.  
 
Overall, the architecture of the liver was 
preserved by the aqueous leaf extract of A. 
godseffiana administered, with the liver 
photomicrographs of the experimental animals 
showing mildly distorted liver with sinusoids a 
filled with only few inflammatory cells.  
 

4. CONCLUSION 
 
From the foregoing, A. godseffiana exhibit 
promising antioxidant and hepatoprotective 
potency, supported by previously reported 
pharmacologically active compounds, with 
antioxidant potentials, in the leaves. These 
potentials should be explored further as it may 
serve as a future therapy in the management of 
oxidative stress. 
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