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Abstract 

Allium cepa (A. cepa) is a medicinal plant widely used as spice in food and has been reported to have 

antiinflammatory, antiulcer, antidiabetic, antihypertensive, anticancer, and antioxidant properties amongst others. The 

peels from this vegetable also possess antioxidant, antiulcer, antidiabetic, antihypertensive activities to mention few. 

A. cepa peels is used by traditional healers to treat and or manage different ailments but little is known about the 

safety of A. cepa peels. This study evaluated the safety of aqueous extract of A. cepa peels (AEACP) in female Wistar 

albino rats. Oral acute toxicity was evaluated using Organization for Economic Cooperation and Development 

(OECD) guideline 423, three (3) oral doses of the extract (125, 250, and 500 mg/kg) were used and administered for 

28 days for the subacute toxicity study. The effect of AEACP was evaluated on the: body weight, relative organ 

weight, hematological parameters, hepatic and renal parameters. The effect of AEACP was also evaluated on the 

histology of the kidney and liver. The median lethal dose (LD50) was estimated to be greater than 2000 mg/kg and 

administration of AEACP produced no significant (p˂0.05) differences in body weight, relative kidney weight, 

creatinine, and uric acid when compared with control group. There were significant (p˂0.05) reduction in relative 

liver weight, serum sodium, and serum chloride level in 500 mg/kg group and the percentage reduction in comparison 

with control was 15.24 ± 1.98, 42.45 ± 2.40, and 9. 65 ± 1.07 respectively. The PLT and ALT values in 125 mg/kg 

group were significantly (p˂0.05) lowered by 26.26 ± 2.96 and 39.46 ± 3.04% when compared with control. The 

WBC, uric acid, Albumin, and D. bilirubin values in 500 mg/kg group were significantly reduced (p˂0.05) compared 

with 125 mg/kg group with percentage reductions of 32.10 ± 2.31, 7.79 ± 1.03, 17.89 ± 2.34, and 27.37 ± 2.79 

respectively. The urea level in groups treated with 125 and 250 mg/kg of AEACP was significantly lower than the 

control group and the percentage reduction were found to be 54.17 ± 2.10 and 37.15 ± 1.98 respectively. The 

histopathological examinations showed no traces of toxicity as the architecture of the liver and kidney were preserved. 

Acute and subacute use of Allium cepa peels produced  no toxicity, its folkloric use is safe and should be encouraged.. 
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1. Introduction  

There is an increasing rate in the 

acceptance and consumption of traditional 

medicine (TM) in both developing and 

developed countries [1]. About 60-80% 

population of the third world countries are 

dependent on nature’s products to satisfy their 

daily health care needs [2]. World Health 

Organization (WHO) has recommended the 

evaluation of TM to enhance the use of 

effective ones and discourage the use of toxic 

ones [3]. Effects of medicinal plants are 

usually synergistic or additive because they 

contain several phytochemicals like alkaloids, 

phenolics, tannins, saponins, and glycosides 

amongst others [4]. Allium cepa (A. cepa) 

belongs to the family called Amaryllidaceae, 

it’s an aromatic vegetable that is easily 

digested when eaten and it is used throughout 

the world as a spice [5]. A. cepa is referred to 

as onion, garden onion, and white onion [6]. 

The plant grows to a height of 15-45 cm (6-18 

inches) and has yellowish-green leaves with 

flattened, fan shaped swathe [5].  

Onion peel is the external part of the onion 

bulb and has several folds, the peels are thin, 

light weight, strong and often translucent in 

appearance [7]. It is used traditionally for its 

medicinal virtues in a plethora of indigenous 

cultures and the vegetable has been reported to 

have antioxidant, antibacterial, anti-

inflammatory, anti-cholesterol, and anticancer 

activities [8-10]. The plant is used to prepare 

ayurvedic formulations used for wound 

healing and also in treating heart related 

diseases, diabetes, and cancer of the stomach 

[11-12]. Onion is prescribed to facilitate bowel 

movements, it relieves headaches, coughs, 

snakebite, and improves hair loss. Onion 

extract is also used for prevention of presternal 

hypertrophic scar [13-15]. Increase intake of 

Allium vegetables has been studied to reduce 

risk for hypertension, diabetes, gastric and 

prostate cancer [16-18].  

Onion peels contain a number of 

constituents like sulphur, qurcertin, 

protocatechuic acid (PCA), calcium, 

flavonoids, and phenolics to mention few [19]. 

The PCA has been reported to possess 

antioxidant, antibacterial, anticancer, antiulcer, 

antidiabetic, antiageing, antifibrotic, antiviral, 

anti-inflammatory, antiatherosclerotic, 

cardioprotective, hepatoprotective, and 

nephroprotective activities [14, 19-23,]. There 

are reports on the efficacy of A. cepa peels, 

with limited reports on its safety. This study 

evaluated the acute and subacute toxicity of 

Allium cepa peels in wistar albino rats. 

 

2. Materials and Methods 

2.1. Experimental Animals 

Thirty female Wistar rats (120-130 g) were 

obtained from the animal house of University 
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of Ilorin, Ilorin. Rats were allowed to 

acclimatize for one week and maintained 

under standard conditions of light and 

darkness (12/12hrs) with free access to food 

and water ad libitium at Department of 

Pharmacology and Toxicology, University of 

Ilorin, Ilorin. The experiment was performed 

in accordance with the principles of laboratory 

animal care by National Institute of Health 

(NIH publication No. 85-23, which was 

revised in 1985) and the principles laid down 

by the University of Ilorin Ethics Committee 

for care and use of laboratory animals. Ethical 

clearance was obtained from the Ethical 

Review Committee of the University of Ilorin 

with an approval no: UERC/ASN/2019/1863. 

 

2.2. Plant Material and Extract Preparation 

Allium cepa peels was purchased from a 

local market (Mandate Market) in Ilorin area 

of Kwara State in December 2019. It was 

cleaned and dried at room temperature, two 

hundred grams (200 g) of Allium cepa peels 

was weighed and soaked in two liters (2 L) of 

distilled water for 72 hours with intermittent 

agitation. After 72 hours, the supernatant was 

decanted, allowed to settled, and filtered with 

a Whaltman paper (No 1). The filtrate was 

evaporated to dryness on a water bath at a 

temperature of 40°C [24]. The concentrated 

extract was named aqueous extract of Allium 

cepa peels (AEACP) and was stored at 4°C 

throughout and use for this experiment.  

 

2.3. Oral Acute Toxicity Test 

The oral acute toxicity test was carried out 

in accordance with OECD guideline 423, 

which requires the use of three (3) female 

animals in two (2) phases. For the first phase, 

three (3) female wistar rats were fasted 

overnight for 12 hours and their weight taken 

afterwards. The extract was dissolved in 

normal saline and the animals were orally fed 

with 2000 mg of the extract per kilogram body 

weight of the animals (2000 mg/kg). After the 

administration of extract, the animals were 

closely monitored individually for behavioral 

changes and signs of toxicity for 4 hours, and 

the observation continued for the next 24 

hours. In the absence of death, the second 

phase was repeated with another three (3) set 

of female animals and same dose of extract. 

The observation continued for a total of 14 

days [25-27]. 

 

2.4. Experimental Design for Sub-chronic 

Study 

Twenty four (24) female Wistar rats were 

randomly divided into four groups of six (6) 

rats each as below; 

Group 1: Normal saline (1 mL/kg),  

Group 2: AEACP (125 mg/kg), 

Group 3: AEACP (250 mg/kg), 

Group 4: AEACP (500 mg/kg). These doses of 

extract were selected based on the result of 

oral acute toxicity test. All the doses were 

administered orally and daily for a period of 

28 days and the animals were closely 

monitored throughout the duration of the 

experiment [2]. 

 

2.5. Blood Collection   

Twenty four hours (24 hrs.) after the 

completion of the experiment, animals were 
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anaesthetized in an airtight container saturated 

with diethyl ether (ether). Blood samples were 

collected through cardiac puncture with the aid 

of 2 mLs needle and syringe into 

Ethylenediaminetetraacetic acid (EDTA) 

bottles and Lithium heparinized bottles.  

 

2.6. Determination of Hematological 

Parameters 

The blood collected inside EDTA bottles 

were used for the analysis of hematological 

parameters. The White blood cells (WBC), 

Red blood cells (RBC), Haemoglobin (HGB), 

Platelets (PLT), Lymphocytes (LYM), Mean 

corpuscular haemoglobin concentration 

(MCHC), Mean corpuscular haemoglobin 

(MCH), and Mean corpuscular volume 

(MCV), Hematocrit (HCT), Mean platelet 

volume (MPV), Platelet distributing width 

(PDW), and Platelet large cell ratio (P- LCR) 

were analyzed using Sysmex KX-21N 

automated hematology analyzer (Sysmex 

America Inc, USA). 

 

2.7. Determination of Serum Biochemical 

Parameters 

Blood samples collected inside the lithium 

heparinized bottles were used for serum 

biochemical parameters. Blood samples were 

centrifuged 3000 rpm for 15 minutes to 

separates blood cells from the plasma after 

which the serum was collected with a Pasteur 

pipette into clean sample bottles. 

Concentration of serum electrolytes (Sodium, 

Chloride and Potassium), liver and kidney 

enzymes (Alanine aminotransferase (ALT), 

Aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), Albumin (ALB), direct 

bilirubin (DB), and Total bilirubin (TB)), 

Creatinine Urea, and Uric acid were analyzed 

using diagnostic kits purchased from Ray 

Biotech, Norcross, GA, USA.  

 

2.8. Determination of Body Weight and 

Relative Organ Weight  

The weight of the animals on the first (day 

1) and last day (day 29) of the experiment 

were taken, the weight of the organs were 

taken and the changes in body weight and the 

relative organ weight were calculated using 

these formula; 

 % weight change =

weight of animal on day 29 – weight of animal on day 1

weight of animal on day 29
 × 100 

 

Relative liver or kidney weight =
weight of organ (g)

weight of animal (g)
 × 100 

 

2.9. Organs Preparation and Histology of 

Tissue 

Liver and kidney were removed from the 

animals, rinsed in 0.9 % normal saline and 

fixed in 10 % formo-saline for histology. Liver 

and kidney tissues were processed and 

embedded in paraffin wax. Organs sections 

were cut, hematoxylin and eosin staining 

technique was used and the prepared slides 

were viewed with a light microscope at a 

magnification of 40×.  

 

2.10. Statistical Analysis 

Data obtained were presented as means ± 

SEM and analyzed using GraphPad Prism 

(version 8.03, Graphpad Software Inc.) for 

window. Statistical analysis was carried out 

using one-way ANOVA test, this was 
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followed by Dunnett’s Test used for multiple 

comparisons between groups. Analysis was 

considered significant at p ˂0.05.  

 

3. Results and Discussion 

3.1. Results 

3.1.1. Result of Oral Acute Toxicity Test 

No toxic reactions were observed in the 

animals neither was death recorded after 

administering an oral dose of 2000 mg/kg in 

both phases of the oral acute toxicity study. 

The animals were noted to be active and 

healthy and the median lethal dose (LD50) of 

AEACP was estimated to be greater than 2000 

mg/kg in rats.  

 

3.1.2. Effect of AEACP on Body Weight, 

Relative Liver and Kidney Weight  

Administration of AEACP produced no 

significant difference (p>0.05) in the weight of 

the animals when compared to control group. 

The percentage weight gain in the extract-

treated groups were; 28.60 ± 5.12, 26.47 ± 

2.34, 31.23 ± 4.78 as compared to 31.36 ± 

6.01 observed in control group (Table 1). 

There was a significant decrease in the relative 

liver weight for group treated with 500 mg/kg 

of AEACP when compared with control 

group, and the percentage decrease was found 

to be 15.24 ± 1.98. There was no significant 

difference (p>0.05) in the relative kidney 

weight of the extract groups (6.15 ± 1.35, 6.24 

± 0.64, 6.70 ± 0.42) in comparison with 

control group (7.01 ± 0.95) as shown in Table 

2. 

 

3.1.3. Effect of AEACP on Hematological 

Parameters 

There was a significant reduction (p<0.05) 

in the PLT for group treated with 125 mg/kg 

of AEACP when compared with control 

group, the percentage reduction was found to 

be 26.26 ± 2.96. A significant reduction 

(p<0.05) was observed in WBC of 500 mg/kg 

group when compare 125 mg/kg group with 

percentage reduction of 32.10 ± 2.31 (Table 

3). Although, there was no significant 

variation in the WBC of extract treated groups 

when compared with control group.  

Administration of different dosses of the 

extract does not alter other hematological 

parameters (HGB, HCT, LYM, MCH, MCHC, 

MCV, MPV, PDW, P-LCR, and RBC) as there 

was no significant difference (p<0.05) when 

compared with control (Table 3).  

 

3.1.4. Effect of AEACP on Liver Enzymes 

Administration of 125 mg/kg of AEACP 

produced a significant reduction (p> 0.05) in 

the level of ALT (34.87 ± 2.05) when 

compared with control group (57.60 ± 3.78) 

and the percentage reduction was found to be 

39.46 ± 3.04 (Table 4). A significant reduction 

in AST level was observed for group treated 

with 250 mg/kg of the extract when compared 

with 125 mg/kg and the reduction was 8.97 ± 

1.46. There was also significant reduction in 

Albumin and D. Bilirubin levels for group 

treated with 500 mg/kg of AEACP when 

compared with 125 mg/kg group, the 

percentage reduction were found to be 17.89 ± 

2.34, 27.37 ± 2.79 respectively (Table 4). 
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3.1.5. Effect of AEACP on Serum Electrolyte 

and Renal Markers 

Administration of 500 mg/kg of AEACP 

produced a significant reduction (p<0.05) in 

serum chloride (9.65 ± 1.07), there was no 

significant variation in the serum potassium 

and a significant reduction in the sodium 

concentration (42.45 ± 2.40) when compared 

with the control group as seen in Fig.1a, 

Fig.1.b, and Fig. 1.c, respectively). There was 

no significant variation in the creatinine level 

for all the treatment groups (Figure 2a.) but a 

significant reduction (p<0.05) in the level of 

urea was observed for groups treated with 125 

and 250 mg/kg of AEACP when compared 

with the control group, the percentage 

reduction were 54.17 ± 2.10 and 37.15 ± 1.98 

respectively (Figure 2b.). Group treated with 

500 mg/kg of extract also had a significant 

reduction in uric acid when compared with 

125 mg/kg group, the percentage reduction 

was found to be 7.79 ± 1.03 (Figure 2c). 

 

3.1.6. Effect of AEPN on Histology of Organs 

Micrograph section (liver) for control 

group showed hexagonal plates with central 

vein containing red blood cells, the plates of 

hepatocyte appeared normal with no 

abnormalities. There are no features of 

mononuclear inflammatory cells or infiltration 

at the portal triad and hepatic lobules (Figure 

3). The liver sections for the groups 

administered with 125, 250 and 500 mg/kg of 

AEACP showed hexagonal plates of 

hepatocyte admixed with central vein and 

portal triad (B, C, and D), and there were no 

features of toxicity. Kidney section of the 

control group showed glomeruli of varying 

sizes, there was no alteration of glomeruli 

architecture (Figure 4). The kidney sections of 

the extract groups showed tubules which are 

lined by simple cuboidal epithelium. The renal 

arterioles present are with normal interstitial 

spaces with no renal tubular necrosis or 

cellular infiltration within the interstitial 

spaces for all the treatment groups. 

 

3.2. Discussion 

Acute and subacute toxicity testing in 

experimental animals is relevant to determine 

the potential toxic effects of any agent in 

humans [28]. In this study, the extract was 

found to be safe at a dose of 2000 mg/kg as no 

signs of behavioral or neurological toxicities 

were recorded within the period of 

observation. Xenobiotic with LD50 of greater 

than 2000 mg/kg to less than 5000 mg/kg has 

been said to have the lowest or no toxicity 

[29]. Hence, aqueous extract of A. cepa peels 

is safe when used within the limit of its LD50 

value. Oral acute toxicity testing is not enough 

to evaluate the toxicity of any agent as the 

long term effect of such an agent wouldn’t be 

evident with a single dose administration. 

Therefore, the assessment of subacute oral 

toxicity is vital as it helps to study the 

morphological and physiological alterations in 

organs after repeated low doses of extract or 

chemicals [30, 31]. Administration of AEACP 

for 28 days produced no significant changes in 

the body weight of the animals (Table 1). The 

extract therefore, has no toxic effects on 

metabolic processes and hence non-toxic since 

weight loss is a good marker of toxicity [32].  
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Liver and kidney are vital organs in the 

metabolism of drugs, extracts, and or 

chemicals. Significant alterations in the weight 

of these important organs are clear signs of 

toxicity [33]. There was no significant 

variation in the relative kidney weight for 

extract-treated groups when compared with 

control group (Table 2), this was further 

evident by the histological findings which 

showed normal architecture. The significant 

reduction in relative liver weight for group 

treated with 500 mg/kg of AEACP (Table 2) 

may be due to differences in the size and/or 

weight of animals’ organs used [34]. This 

finding is in agreement with the work of 

Demle et al, 2019 where a hydroalcoholic 

extract of onion peels was found to be 

hepatoprotective. 

The hematopoietic system is a vital target 

for assessing the toxicity of plant extract in 

animal model [35]. This system can be 

damaged by toxicants via indirect pathways as 

seen in oxidative hemolysis within the 

circulation and or immunotoxic reactions with 

the components of blood [36]. The significant 

reduction in PLT and WBC values observed in 

some groups treated with extract (Table 3) 

may not be indicative of toxicity because the 

values of these parameters fell within the 

normal range stipulated for Wistar rats [37, 

38]. Conditions that could alter these values 

include but not limited to; anemia, infection, 

and or immune system dysfunction [35]. Since 

none of these conditions could be ascertained, 

the extract can be concluded to be safe on 

hematological parameters when used within 

this duration. A similar study had confirmed 

the antioxidant, hepatoprotective, and 

neuroprotective effects of PCA which is a 

constituent of Allium cepa peels [22].  

The liver is susceptible to the toxic effects 

of xenobiotics because most chemicals are 

metabolized by the liver before elimination, 

most times through the bile [2]. When the liver 

membrane gets damaged, enzymes located in 

the cytosol are most times released into the 

bloodstream and this causes an increase in the 

values of these enzymes [39, 40]. Serum ALP, 

ALT, AST, albumin and bilirubin are 

important markers for assessment of 

intrahepatic and extrahepatic bile obstruction, 

liver cells infiltration, acute and chronic 

hepatocellular injury [41]. The concentrations 

of liver enzymes assayed in this study varied 

within and across the groups (Table 4). The 

concentration of alanine transaminase (ALT) 

is usually low in the blood, alongside with 

aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), and bilirubin [40]. The 

low levels observed from this study was in 

tandem with the work of Damle et al, 2019 

and Nutila et al, 2003.  

Data from this study showed that AEACP 

has positive chloride and sodium modulatory 

effect (Figure 1a & 1c). The reduction of 

chloride and sodium points to its potential to 

lower salt level in the body which can 

ameliorate hypertensive conditions. This 

finding is in agreement with the work of 

Naseri et al, 2008, where a hydroalcoholic 

extract of Allium cepa peels was found to have 

a vasorelaxant and hypotensive effects. 

Electrolyte level especially sodium (Na) and 

Chloride (Cl), Creatinine, Urea, and Uric acid 
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are parameters that can be used to assess 

kidney function, elevated level of these 

parameters are indications for a potential 

disease condition of the kidney [44]. 

Increasing the level of urea can occur with an 

increase in age and an increase in protein 

content of food or feed.  

Low concentration of urea cannot be used 

alone to diagnose liver or kidney problem as 

low level of this parameter can be observed in 

normal individuals [45, 46]. Since other 

parameters aside from the urea level are 

normal, the extract can be regarded to be safe 

on kidney. This was further supported by the 

histopathological finding which showed 

normal architecture of the kidney for the 

treatment groups (Figure 4). The extract-

treated groups showed tubules that are lined 

with simple cuboidal epithelium cells but this 

is not of toxicological importance as the 

cuboidal epithelium aid absorptive and 

secretory functions [47].  

 

4. Conclusion 

Data from this study showed that Allium 

cepa peels is non-toxic and it is safe for short 

term use in traditional medicine for 

management of various ailments. Subchronic 

and chronic toxicity studies need to be 

conducted on Allium cepa peels to evaluate its 

long term safety. 
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Tables: 

 

Table 1. Effect of AEACP on body weight. 

Days Treatment groups 

 Control 125 mg/kg 250 mg/kg 500 mg/kg 

Day 1 (g) 116.0 ± 4.01 117.10 ± 2.40 133.9 ± 6.50 120.70 ± 5.3 

Day 28 (g) 169.0 ± 13.5 164.0 ± 9.96 182.10 ± 11.29 175.50 ± 13.9 

Weight gain (g) 53.0 ± 4.32 46.90 ± 3.69 48.20 ± 1.89 54.80 ± 7.67 

Weight gain (%) 31.36 ± 6.01 28.60 ± 5.12 26.47 ± 2.34 31.23 ± 4.78 

Data are expressed as mean ± SEM, n=6, **p < 0.05 is significant difference in comparison with control, ##p < 0.05 is 

significant difference between the extract groups.  

 

 

Table 2. Effect of AEACP on relative liver and kidney weight. 

Relative organ 

weight 

Treatment groups 

 Control 125 mg/kg 250 mg/kg 500 mg/kg 

Liver (× 10-3 g) 46.84 ± 1.60 43.83 ± 1.80 41.03 ± 1.80 39.7 ± 2.92** 

Kidney (×10-3 g) 7.01 ± 0.95 6.15 ± 1.35 6.24 ± 0.64 6.70 ± 0.42 

Data are expressed as mean ± SEM, n=6, **p < 0.05 is significant difference in comparison with control, ##p < 0.05 is 

significant difference between the extract groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ojuade F. I., et al. / IJPS 2021; 17 (2): 51-66 

62 

 

Table 3. Effect of AEACP on hematological parameters. 

Parameters Treatment groups 

     

 Control  125 mg/kg 250 mg/kg  500 mg/kg 

HGB (g/dl)  11.87 ± 0.13 11.60 ± 0.26 10.93 ± 0.33 10.80 ± 0.10 

HCT (%) 44.43 ± 0.90 44.30 ± 1.05 41.87 ± 0.84 43.00 ± 0.60 

LYM % 91.40 ± 0.72 90.93 ± 0.23 87.97 ± 3.77 89.60 ± 0.40 

MCH (pg) 13.67 ± 0.32 14.47 ± 0.33 14.47 ± 0.34 13.55 ± 0.35 

MCHC (g/dL) 26.70 ± 0.35 26.20 ± 0.21 26.13 ± 1.07 25.10 ± 0.60 

MCV (fL) 51.23 ± 0.59 55.27 ± 1.13 55.40 ± 1.36 53.90 ± 0.30 

MPV (fL) 7.03 ± 0.033 7.13 ± 0.09 7.07 ± 0.15 6.85 ± 0.05 

PDW (fL) 9.77 ± 0.22 9.97 ± 0.22 9.30 ± 0.36 9.15 ± 0.25 

P-LCR (%) 8.70 ± 0.44 9.20 ± 0.74 8.63 ± 0.69 7.70 ± 0.42 

PLT (×103/µL) 894.70 ± 24.66 659.70 ± 56.69** 841.0 ± 31.39 862.0 ± 74.00 

RBC (×106/µL) 8.68 ± 0.23 8.02 ± 0.13 7.56 ± 0.05 7.98 ± 0.15 

WBC (× 103/µL) 14.57 ± 0.84 16.73 ± 1.74 13.23 ± 0.50 11.35 ± 0.45## 

Data are expressed as mean ± SEM, n=6, **p < 0.05 is significant difference in comparison with control, ##p < 0.05 is 

significant difference between the extract groups. 

 

 

Table 4. Effect of AEACP on liver enzymes. 

Liver 

enzymes (U/L) 

 Treatment groups 

 Control 125 mg/kg 250 mg/kg 500 mg/kg 

ALP  97.67 ± 13.72 95.00 ± 6.11 98.70 ± 2.03 94.50 ± 2.50 

ALT  57.60 ± 3.78 34.87 ± 2.05** 45.93 ± 4.10 55.30 ± 2.40 

AST  138.30 ± 36.34 142.7 ± 36.07 129.90 ± 16.93## 139.90 ± 10.03 

Albumin  30.41 ± 1.84 32.03 ± 2.16 26.91 ± 0.42 26.30 ± 4.41## 

D. bilirubin  4.42 ± 2.06 4.64 ± 0.61 3.48 ± 1.60 3.37 ± 1.85## 

T. bilirubin  36.45 ± 0.86 36.21 ± 0.39 36.88 ± 0.26 36.15 ± 0.08 

Data are expressed as mean ± SEM, n=6, **p < 0.05 is significant difference in comparison with control, ##p < 0.05 is 

significant difference between the extract groups. 
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Figures: 

 

 

Figure 1a. Effect of AEACP on serum chloride. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant 

difference in comparison with control, ##p < 0.05 is significant difference between the extract groups. 

 

 

 

Figure 1b. Effect of AEACP on serum potassium. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant 

difference in comparison with control, ##p < 0.05 is significant difference between the extract groups. 

 

 

 

Figure 1c. Effect of AEACP on serum sodium. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant 

difference in comparison with control, ##p < 0.05 is significant difference between the extract groups. 
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Figure 2a. Effect of AEACP on creatinine. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant 

difference in comparison with control, ##p < 0.05 is significant difference between extract groups. 

 

 

 

Figure 2b. Effect of AEACP on urea. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant difference in 

comparison with control, ##p < 0.05 is significant difference between the extract groups. 

 

 

 

Figure 2c. Effect of AEACP on uric acid. Data are expressed as mean ± SEM, n=6, **p < 0.05 is a significant 

difference in comparison with control, ##p < 0.05 is significant difference between the extract groups. 
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Figure 3. Micrograph sections of liver (40 X, H & E).A: liver section shows tissue with preserved architecture; B: 

liver section shows hexagonal plates of hepatocyte, there were no traces of cellular infiltration or necrosis; C: same as A; D: 

same as B. a = portal area, b = hepatocytes, c = central vein. A-D are normal saline (1 ml/kg), 125 mg/kg of AEACP, 250 

mg/kg of AEACP, and 250 mg/kg of AEACP respectively. 

 

 

 

Figure 4. Micrograph sections of kidney (40 X, H & E). A: kidney section showed tissue with preserved architecture, 

there was no necrosis and or cellular infiltration; B: section showed tubules which are lined by simple cuboidal epithelium; 

C: same as A; D: same as B. a = cuboidal epithelium cell, b = bowman capsule, c = glomeruli, d = distal convoluted tubules. 
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