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ABSTRACT 
 

The aqueous methanolic Andira inermis stem bark extract was screened in evaluation of its 
potential for its toxic effect in a 28 days study using the oral route only. The sub acute study was 
carried out in Wistar rats divided into 4 groups of 5 rats each; control group (a) received distilled 
water while the aqueous methanolic Andira inermis stem bark extract treatment groups (b), (c), and 
(d), received 100, 200, and 400 mg/kg of the extract respectively, for a period of 28 days, with their 
intake of feeds, water and signs of abnormality observed. At the end of the sub acute study, the 
rats were anaesthetized with chloroform and blood collected by cardiac puncture for biochemical 
and haematological evaluation. And the visceral organs (liver, kidneys, lungs, heart and spleen) 
excised for weighing and patho-morphological examination. The aqueous methanolic Andira 
inermis stem bark extract was found to; reduce the intake of water weekly, drop intake of feeds; 
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significantly increased the red blood cell count (RBC), the haemoglobin concentration (HB), as well 
as the pack cell volume (PCV). The renal indices, showed the electrolytes sodium and chloride of 
the treatment groups (b, c and d) to be significantly different from the control. Urea was noticed to 
have reduce significantly and creatinine insignificantly. The organs weights across the Andira 
inermis treatment groups were noticed to be insignificantly (P › 0.05) different from the control for 
all the organs sampled (Lungs, Liver, Heart and Spleen) except for the kidney (organ weight which 
was noticed to have increased significantly). The patho-morphologies of the organs showed the 
heart to be normal, the kidney was normal in the control and the other treatment groups 100 mg 
400 mg and 200 mg but a rat (an outlier) in one of the 200 mg group was noticed with tubular 
necrosis; the liver indicated a non concentration-dependent hepatitis while the lungs and the spleen 
presented an infective process.  It was concluded that, the aqueous methanolic extract of Andira 
inermis is a safe medicinal plant with the capacity to; raise red blood cell count (RBC), haemoglobin 
concentration (HB) as well as the pack cell volume (PCV); proffers a nephro- protective property; 
shrunken spleen; have a hepato-protective property and as well was non toxic to the heart and 
lungs. These findings warrants further pharmacognostic efficacy experimental research to harness 
the array of benefits of Andira inermis as discovered in this study. 

 
 
Keywords: Sub-acute; extract; Andira inermis; biochemical; heamatological and patho-morphological. 
 
1. INTRODUCTION 
  
It is common to see several herbal products on 
sale openly in public places, like markets, bus 
stops/ parks, travelling vehicles and even on the 
streets, of developing countries- a sign of their 
acceptance. Most of such herbal products are yet 
to undergo scientific scrutiny or toxicity 
evaluations. Also, some of these commercial 
herbal products have efficacy and safety study 
reported [1]. Pharmacological and toxicological 
evaluations of medicinal plants are essential for 
drug discovery, and there lay in nature’s bank a 
lot of uncovered chemicals useful for the 
treatment of numerous diseases that inflict man 
[2]. It is common practice to screen herbs and 
indeed medicinal materials (whether animals or 
plant) for the possibility of toxicity being that 
some traditional medicines/formula contain toxic 
and potentially lethal constituents:  Ricinus 
communis (Phytotoxicans – Toxalbumins); 
Hedera helix and Digitalis purpurea (glycosides); 
Dieffenbachia spp [oxalates) [3]. There have 
been reports of herbal medicines toxicity 
worldwide; examples are Garlic(Allium sativum), 
mostly associated with normal exposures 
resulting in dermatitis or eczema, a few cases of 
bleeding complications secondary to high dietary 
garlic; Ginseng (Panax ginseng) known for 
“Ginseng abuse syndrome” is associated with 
apparent aggressive behavioral 
changes/hypertension in over users [4]; Ephedra 
(Ephedra Sinica;) known for the 
“Sympathomimetic syndrome” tachycardia, 
hypertension agitation, altered mental status, 
heart failure, rhabdomyolysis, eosinophilia-
myalgia syndrome, acute hepatitis, 

hypersensitivity myocarditis, myocardial 
infarction, psychosis, seizure, stroke and death 
and St. John’s Wort (Hypericum perfonatum) is 
associated with phototoxicity serotonin syndrome 
[4]. 
 
Apart from reports and awareness of the toxicity 
of herbal products, acute toxicity study is one of 
the appropriate/ designated pharmacognostic 
studies in the evaluation of plant herbal products 
undergoing medicinal scientific scrutiny. In this 
light, following an earlier acute toxicity study [5] 
of Andira inermis (AI) stem bark (reported to be 
5000 mg/kg), this study is designed to evaluate 
the toxicity (subacute) of the aqueous methanolic 
Andira inermis stem bark extract in adult Wister 
rats with an aim to provide more information for 
future research on the efficacy study on the stem 
bark. The pharmacognostic medicinal property 
/purpose for which the plant Andira inermis is 
being studied is its antihyperglycaemic effect [5] 
which warrants daily usage /dosages hence the 
subacute toxicity evaluation presently embarked 
on. Also, usage of herbal medicinal plants 
without evaluating the safety profile may result in 
species organ damage, commonly the kidney 
and the liver which are organs involved in the 
metabolism and excretion of compounds 
ingested [6]. Other organs/systems may be 
affected depending on whether the extract has a 
direct toxic effect on them (such as lungs, heart, 
and spleen). 
  
Andira inermis (AI) is a tall evergreen tree with a 
luxuriant, spreading canopy of large, glossy, rich 
green leaves and attractively scented small 
flowers [7], bark fissured and scaly, with an 
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unpleasant cabbage-like smell.  The trunk 
frequently forms buttresses up to 3 metres tall. 
The leaves alternate, imparipinnate, 15-40 cm 
long, with 7-17 leaflets, bright tan when young 
and shiny green when mature [8]. A decoction of 
the leaves is used as a beverage (leaf decoction 
also used for washing in Africa), the fruits are 
eaten, the bark is used as a vermifuge, an 
antihelmintic, narcotic and purgative [7], the inner 
bark is used to treat snake bites [7] and the 
seeds have purgative and narcotic properties [8] 
and are also toxic [7]. 
 

2. MATERIALS AND METHODS 
 

2.1 Plant Collection and Preparation 
 

Andira inermis stem bark was collected from 
Suleja, Niger State in December 2017. It was 
identified and deposited in the herbarium (with a 
herbarium number NIPRD.H.7073) of the 
National Institute for Pharmaceutical Research 
and Development (NIPRD) Abuja, Nigeria, by a 
plant taxonomist with the ethnobotany and 
herbarium section of the institution. 
 

The Andira inermis stem bark was air-dried and 
pulverized; two kilograms (2 kg) of the powder 
was collected, double macerated and extracted 
with 5 litres of 80% methanol following agitation 
on a shaker for 24 hours. The 80% methanol 
extract was then concentrated in a rotary 
evaporator and air-dried for use in the subacute 
toxicity. 
 

2.2 Animals  
 

Albino Wister Rats of both sexes were obtained 
from National Institute for Pharmaceutical 
Research and Development (NIPRD) and used 
for the study. The rats were housed in metal 
cages in the experimental house of the Faculty of 
Veterinary Medicine, University of Abuja, Nigeria. 
They were maintained at room temperature 
(37˚C); 12 h/12 h light/dark cycle, and allowed 
free access to standard rat feeds and water. 
They were left to acclimatize for 2 weeks before 
the commencement of the experiment. Twelve 
hours before the commencement of the 
experiment, the feed was withdrawn but the 
water was made available ad libitum. 
 

2.3 Instrument, Consumables and 
Reagents 

 
Analytical grade chemicals, freshly prepared 
solutions and standard drugs were used for the 

experiments. Methanol was obtained from 
Riedel-deHaen, Germany; tetraoxosulphate (VI) 
acid, Giemsa stain (Sigma, St. Louis, Missouri, 
USA), and 10% formal saline. Chloroform was 
obtained from Sigma Aldrich, USA, and used in 
the experiments. Analytical weighing balance 
(Metler), Top-loading Balance (Ohaus scale), 
Table Centrifuge (Heraeus Christ), Rotary 
Evaporator (Buchi, USA), and Distilled water. 
  
2.4 Sub- Acute Toxicity 
 
Thirty-two (32) rats were randomly selected and 
divided into four groups labeled A to D.  The 
initial weights of the rats were recorded. The 
animals in group A were administered distilled 
water to serve as a control, while those in 
Groups B, C and D received 100, 200, and 400 
mg/kg respectively, of the aqueous methanolic 
Andira inermis stem bark extract daily. The 
administration of the extract was oral, by feeding 
tube for 28 days. The male rats were separated 
from the female rats within the groups. The feed 
and water consumption of the animals were 
observed daily. The Organization for Economic 
Co-operation and Development (OECD) 
Guideline 407 for the sub-acute oral toxicity test 
[9] was followed with moderate modifications. 

 
Twelve hours (12 hrs) to the commencement of 
the experiment, all the rats (all groups) were 
fasted but allowed free access to water. On the 
last day of the experiment (29th day), blood 
samples were collected through cardiac puncture 
following chloroform anaesthesia. Blood samples 
for biochemical analysis were collected in non-
heparinized bottles and that for hematological 
studies in EDTA bottles. The lungs, liver, heart, 
spleen and kidney were collected, weighed, and 
stored in 10% formalin, for histopathological 
study. The experimental procedure adopted 
standard methods [9,10,11]. 
 
2.5 Haematological Studies 
 
The blood sample in EDTA bottles was evaluated 
for hematological parameters such as the red 
blood cell count (RBC), hemoglobin 
concentration (Hb) , packed cell volume (PCV), 
mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC) 
and white blood cell count (WBC), determined 
using a MeCan three Parts differential 
Haematology auto-analyzer (MCL-3800 MeCan 
Medical China). 
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2.6 Biochemical Studies 
 
The blood samples collected were centrifuged, 
using centrifuge model 8000D, for 5 minutes and 
the sera were collected in plain test tubes and 
stored in the deep freezer at -17oC until required 
for the following analysis. 
 
2.6.1 Assessment of renal function 
  
i. Urea determination (Randox kit, Urease – 
Bertholot method) ii.  Creatinine determination 
[12] iii. Determination of Sodium and Potassium 
(flame photometry method) iv. Biocarbonate 
determination (Slyke titration method) 
 
2.6.2 Assessment of liver function 

 
The two following parameters were assessed to 
determine the functions or damage to the liver; i. 
Alanine amino Transferase   (ALT) ( The Randox 
kit) ii. Aspartate amino Transferase  (AST) 
(Randox kit). 
  
2.7 Gross and Histopathological Studies 
 
The animals were sacrificed after general 
anesthesia, with chloroform, a day after the last 
dose of the drug administration. At necropsy, the 
lungs, liver, heart, spleen, and kidney of each rat 
were removed, grossly examined, and weighed. 
The tissue samples were then fixed in formalin 
for histopathological examination. The tissues 
were fixed in formalin-acetic acid fixative, 
embedded in paraffin wax, sectioned, and 
stained with Haematoxylin and Eosin for 
histological examination. 
  
2.8 Statistical Analysis 
 
The SPSS statistical software (version 2.0) was 
employed for the analysis. Results were 
expressed as Mean ± SEM. Data were analyzed 
using one-way analysis of variance (ANOVA) 
while the Tukey test was used for the post hoc 
analyses. The significance level was set at p ≤ 
0.05. 

 
3. RESULTS 
 
3.1 Adverse Effects and Mortality of the 

Crude Extract 
 
There were no mortalities recorded over the 28 
days experimental period. As well there were no 
overt clinical signs of toxicity, stress or changes 

in appearance or behavioral changes observed 
in the rats amidst the groups. 

 
3.2 Feed and Water Consumption of the 

Animals 
 
As seen from Fig. 1 there was a drop in the 
intake of water weekly throughout the 
experiment. This was also realized to be 
statistically significant (P≤ 0.000) in the ANOVA 
between groups. Also noticed is the treated 
groups consumed more volume of water 
throughout the experiment. 
 
There was a slight drop in the feed intake of the 
rats treated with AI but the control was far much 
reduced at the end of the research Fig. 2. The 
reduction in feed intake was significant (P≤ 0.01) 
only in the fourth (last) week of the experiment. 

 
3.3 The Effect of AI on Hematological 

Indices of the Rats 
 

The AI extract was seen to have significantly (P≤ 
0.05) improved/ increased   the red blood cell 
count (RBC) in a dose-dependent manner. The 
extract also reflected a significant (P≤ 0.02) 
increase in the haemoglobin concentration (HB) 
as well as the pack cell volume (PCV). This 
significance did not extend to the mean 
corpuscular volume (MCV), mean corpuscular 
haemoglobin (MCH) and mean corpuscular 
haemoglobin concentration (MCHC). The platelet 
was seen to double its number/concentration 
from the control to the AI treated groups, though 
not statistically significant Table 1. 
  
The total WBC was seen to be statistically 
insignificant (P› 0.05), as well as the differential 
WBC; neutrophil, lymphocytes, monocytes, 
eosinophil, and basophil Table 2. 
 

3.4 The Effects of AI on the Kidney 
 

The renal indices, showed the electrolytes 
sodium and chloride of the AI group to be 
significantly different from the control, with a P 
value of P≤0.01 and P≤0.02 respectively. The 
Na+ was seen to have been slightly raised in a 
dose-dependent manner from the control. And 
the Cl-  was seen to have reduced, though not 
dose-dependently from the control, the 200 
mg/kg group(C) being the closest(to the control), 
then the 400 mg/kg group (D) and the 100 mg/kg 
group (A) being lowest. K+ and HCO3 in the AI 
treated groups were insignificant statistically from 
the control groups. The urea was noticed to have 
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been reduced significantly (P≤0.002) with the AI 
treated groups (B, C, D) being far lower than the 
control. The creatinine also showed the AI group 
to have reduced values on comparing with the 
control, though insignificantly (P≥0.13) (Table 3). 
 

3.5 The Effects of AI on the Liver 
 
The two parameters, Alanine amino Transferase   
(ALT) and Aspartate Amino Transferase (AST) in 
the control were seen to be insignificantly 
different from the AI treated groups statistically. 

Looking at the values of the AST, the AI treated 
groups   had very low values, the 100 mg/kg and 
the 200 mg/kg having 54.80± 22.99 and 
106.00±45.61 respectively to the control 
(159.20± 65.12) while the 400 mg/kg (156.60± 
42.80) was close to the control. The ALT also 
had two treated groups exhibiting lower values to 
the control    that is, the 200 mg/kg    and the  
400 mg/kg having 50.60± 16.20 and 65.80± 
17.76 respectively but the 100 mg/kg ironically 
had a value (80.60±23.94) slightly higher than 
the control (79.00±32.49) group (Table 4). 

 
 

 
Fig. 1. Effect of AI on water intake of rats treated for 28 days 

 
 

 
Fig. 2. Effect of AI on feeds intake of rats treated for 28 days 
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Table 1. Effect of AI on red blood cells parameters and platelets 
 
 RBC HB PCV MCV MCH MCHC PLATELETS 
Group A 
(Control) 

5.89± 
0.15 

13.47± 
0.35 

42.63± 
0.72 

72.50± 
1.64 

22.97± 
0.54 

31.53± 
0.32 

401.00± 
97.62 

Group B 
(100mg/kg) 

5.82± 
0.32 

13.60± 
0.46 

43.07± 
2.82 

73.97± 
0.69 

23.43± 
1.29 

31.77± 
2.03 

846.33± 
60.08 

Group C 
(200mg/kg) 

6.11± 
0.23 

13.73± 
0.52 

44.27 ± 
0.32 

73.27± 
3.02 

22.60± 
0.31 

30.97± 
1.16 

855.00± 
141.05 

Group D 
(400mg/kg) 

6.18± 
0.20 

14.10± 
0.25 

47.50± 
1.47 

77.00± 
1.17 

22.70± 
0.40 

29.53± 
0.48 

847.00± 
306.56 

ANOVA 
B/W 
groups 

0.05 0.02 0.02 0.55 0.18 0.54 0.36 

Mean ±SEM 
RBC (red blood cell count); HB (haemoglobin concentration); PCV (pack cell volume); MCV (mean corpuscular 

volume); MCH (mean corpuscular haemoglobin); MCHC (mean corpuscular haemoglobin concentration) 
Units of parameters: MCV- femtoliters (fL); MCH- pictograms(pg); MCHC- (gm/dL); HB-(gm/dL); RBC- (× 10

6 
 

/μL); PCV- % 
 

Table 2. The effects of AI on white blood cells of rats treated for 28 days 
 

 WBC Neutrophil lymphocytes Monocytes Eosinophil Basophil 
Group A 
(Control) 

13.47± 
1.17 

17.00± 
3.61 

77.00± 
5.69 

5.00± 
1.73 

0.33± 
0.33 

0.33± 
0.33 

Group B 
(100mg/kg) 

14.00± 
1.65 

19.33± 
2.85 

75.67± 
3.18 

4.33± 
0.88 

0.67± 
0.33 

0.00± 
0.00 

Group C 
(200mg/kg) 

8.67± 
0.58 

20.33± 
0.88 

72.00± 
1.53 

5.00± 
1.00 

2.33± 
1.20 

0.00± 
0.00 

Group D 
(400mg/kg) 

10.10± 
0.95 

14.00± 
4.16 

80.67± 
2.33 

4.33± 
1.21 

0.00± 
0.00 

0.00± 
0.00 

ANOVA  
B/W groups 

0.18 0.47 0.39 0.83 0.28 0.46 

Mean ±SEM 
 

Table 3. The effects of AI on renal indices of rats treated for 28 days 
 

 Na + K  Cl HCO3 UREA  Cr 
Group A (Control) 142.00± 

1.05 
6.34± 
0.41 

105.60± 
0.81 

12.80± 
2.42 

11.80± 
0.52 

32.60± 
3.91 

Group B (100 mg/kg) 142.80± 
0.73 

6.18± 
0.31 

102.60± 
1.12 

14.80± 
1.28 

9.18± 
0.40 

28.60± 
1.86 

Group C (200 mg/kg) 143.20± 
0.66 

7.28± 
0.69 

104.00± 
0.71 

13.20± 
0.86 

9.48± 
0.43 

26.60± 
3.04 

Group D (400 mg/kg) 143.60± 
0.40 

5.94± 
0.35 

103.80± 
0.37 

16.00± 
0.71 

9.38± 
0.58 

29.80± 
2.52 

ANOVA B/W groups 0.01 0.26 0.02 0.63 0.002 0.13 
Mean ±SEM 

 

4. THE OUTCOMES OF THE 
ASSESSMENTS OF THE GROSS AND 
HISTOPATHOLOGICAL ORGAN 
PARAMETERS 

 
Grossly, the organs (lungs, liver, heart, spleen, 
and kidney) looked healthy without any obvious 
pathological/structural abnormality. 

4.1 The Organ Weights of Animals 
 
The organs weights across the groups (AI 
treated) were noticed to be insignificantly (P › 
0.05) different from the control for all the organs 
sampled (lungs, liver, heart and spleen) except 
for the kidney. The kidney organ weight was 
noticed to have increased significantly (P ≤ 0.01) 
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in the groups treated with AI, though not dose-
dependently as the 100 mg/kg (group B) AI 
treated showed the highest increase in organ 
size (0.016 g) and the 400 mg/kg and the 200 
mg/kg having 0.015 g and 0.014 g respectively 
from the control (0.012 g). 

 

4.2 Histopathological Report (Photo- 
micrograph) 

 
Photomicrograph 1(H & E stain): Of the lungs 
tagged (a) is of the control Wistar rat exposed to 
distilled water. Note the alveolus (A ) with the 
unicellular septum (arrows). 
 
Photomicrograph 2 (H & E stain): The lungs of a 
Wistar rat tagged b exposed to aqueous 
methanolic Andira inermis stem bark extract at 
100 mg/kg for 28 days. Note the thickened 
alveoli septa with mononuclear cellular infiltration 
(X) and pulmonary hemorrhage (arrows). The 
same features were seen in the 200 and 400 mg 
group. This concentration-dependent thickened 
alveoli septa with mononuclear cellular infiltration 
and pulmonary hemorrhage are indicative of 
interstitial pneumonia. 
 
Photomicrograph 3 (H & E stain): Micrograph 
(tagged a) of the liver of a control Wistar rat 
exposed to distilled water. Note the portal triad 
(X) and the hepatic cord (arrow). The same 
feature was seen in the 400 mg group. 
 
Photomicrograph 4(H & E stain): Micrograph 
(tagged c) of the liver of a Wistar rat exposed to 
aqueous methanolic Andira inermis stem bark 
extract at 200 mg/kg for 28 days. Note the 
hepatic necrosis (X) with mononuclear cellular 
infiltration (arrows). The same feature was seen 
in the 100mg group indicating a non-
concentration-dependent hepatitis. 
 
Photomicrograph 5(H & E stain): Micrograph 
(tagged a) of the heart of a control Wistar rat 
exposed to distilled water. Note the nucleus of 
the cardiomyocyte (arrowhead) and a branching 
cardiomyocyte (arrow)(no obvious lesion). 

 
Photomicrograph 6(H & E stain): Micrograph 
(tagged c) of the heart of a Wistar rat exposed to 
aqueous methanolic Andira inermis stem bark 
extract at 200 mg/kg for 28 days. Note the 
nucleus of the cardiomyocyte (arrowhead) and a 
branching cardiomyocyte (arrow). Also with no 
obvious defeat and same reflected in the 100 
and 400 mg groups. 
 

Photomicrograph 7(H & E stain): Micrograph 
(tagged a) of the spleen of a control Wistar rat 
exposed to distilled water. Note the germinal 
follicle (arrow) and the red pulp (X). 
 

Photomicrograph 8 (H & E stain):  Micrograph 
(tagged d) of the spleen of a Wistar rat exposed 
to aqueous methanolic Andira inermis stem bark 
extract at 400 mg/kg for 28 days. Note the 
germinal follicle (arrow), the red pulp (X), and the 
melano-macrophage center (arrowhead). Those 
of the 100 mg were with the same features as 
400 mg having a melano-macrophage center, 
indicating a non-concentration-dependent 
increased phagocytic activity. The 200 mg group 
presented normal features as the control. 
 

Photomicrograph 9 (H & E stain): Micrograph 
(tagged a) of the kidney of a control Wistar rat 
exposed to distilled water. Note the 
glomerulus(G), distal convoluted tubule (D), and 
proximal convoluted tubule (P). 

 
Photomicrograph 10(H & E stain): Micrograph 
(tagged d)  of the kidney of a Wistar rat exposed 
to aqueous methanolic Andira inermis stem bark 
extract at 400 mg/kg for 28 days. Note the 
glomerulus(G), distal convoluted tubule (D), and 
proximal convoluted tubule (P). the same was 
seen in the control and the other treatment 
groups 100 mg and 200 mg but a rat (an outlier) 
in one of the 200 mg group was noticed with 
tubular necrosis . 

 
5. DISCUSSION 
 
The aqueous methanolic AI stem bark extract 
median lethal dose was above 5000 mg/kg [5] 
indicating the extract is relatively safe for single 
oral consumption. Since the plant is being 
investigated for its anti-diabetic effect [5] which 
may demand more frequent administration, the 
present study suffices for further deductions of 
the toxicity profile of the plant. However, the 
arrays of findings from this study were supportive 
at some instances of its relative safety and differ 
in another. 
 

In this sub-acute toxicity study, the drop in the  
intake of water weekly throughout the experiment 
was statistically significant, and additionally, the 
significant reduction in feeds intake in the fourth 
(last) week of the experiment may be suggestive 
of poor appetite induced by the extract and or 
probable electrolyte imbalance that developed in 
the experimental period as was seen in the 
electrolyte assay with Na+ haven been slightly 
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raised in a dose-dependent manner from the 
control and a balancing effect of Cl- that dropped. 
It could also be explained that the AI extract does 
not affect the vascular bed to cause 
vasodilatation that might stimulate taste that 
would demand increase intake of water as was 
the case of a study reporting an increase in water 
intake in rats treated with Dracaena cinnabari 
resin methanol extract [11]. 
 
The haematological indices suggest a desirable 
effect of AI extract (for anaemia) as it improves 
significantly (P≤ 0.02) red blood cell count (RBC), 
haemoglobin concentration (HB) as well as the 
pack cell volume (PCV) dose-dependently. 
Though this did not extend to the mean 
corpuscular volume (MCV), mean corpuscular 
haemoglobin (MCH), and mean corpuscular 
haemoglobin concentration (MCHC). This 
confers on the extract erythropoietin potential 
which might be the reason for this  increase that 
would, in turn, improve the oxygen-carrying 
capacity of the blood and amount of oxygen 
delivered to the tissues. This improvement of 
RBC was also reported of aqueous leaves to 

extract of Ocimum gratissimum in rats in a 
subacute toxicity study [13]. Also, the platelet 
was seen to improve by double its concentration 
from the control to the AI treated groups, though 
not statistically significantly relevant  (P› 0.05), 
this may confer on the users a robust coagulation 
pathway sufficient to be useful in  
coagulopathies/ blood dyscrasias. Furthermore, 
the total white blood cell count and differentials 
(neutrophil, lymphocytes, monocytes, eosinophil, 
and basophil) counts which were insignificantly 
different statistically in-between groups     
(control and AI treated) implies that the extract 
did not trigger an autoimmune reaction/ germline 
proliferation. Or this may also imply that the 
extract was not contaminated enough to trigger 
any kind of inflammation or has no toxic effect on 
the white blood cells' germline. It suffices to 
mention that the AI treatment group had a 
shrunken spleen size relative to the control   Fig. 
3 which may be supportive of the drawn 
inference above. There was a report of aqueous  
extracts of viscum album (mistletoe) improving 
germline proliferation [14] in rats studied for 14 
days. 

 
 

 
Fig. 3. The effects of AI on organs weights of rats treated for 28 days 
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Lungs 
 

 

 
Photomicrograph 1 

 
 

 
Photomicrograph 2 

 
Table 4. The effects of AI on hepatic enzymes of rats treated for 28 days 

 

 AST ALT 
Group A (Control) 159.20± 

65.12 
79.00± 
32.49 

Group B (100 mg/kg) 54.80± 
22.99 

80.60± 
23.94 

Group C (200 mg/kg) 106.00± 
45.61 

50.60± 
16.20 

Group D (400 mg/kg) 156.60± 
42.80 

65.80± 
17.76 

ANOVA B/W groups 0.37 0.79 
Mean ±SEM 
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Liver 
 

 

 
Photomicrograph 3 

 
 

 
Photomicrograph 4 

 
The renal indices, urea, seem to support the fact 
that the AI extract has or proffers a 
nephroprotective property being statistically 
significantly (P≤0.002) reduced in the treatment 
group with the control with a higher 
concentration/ value. There is a recent report of 
Sonchus oleraceus extract (a medicinal plant) 
being nephroprotective [15]. This 
nephroprotective quality was supported by the 
creatinine level which also showed the AI group 
to have reduced values from the control, though 

insignificantly Table 3. Furthermore, in 
concordance with the above argument, the 
electrolytes, chloride, and sodium of the AI group 
were significantly different from the control, with 
P values of P≤0.01 and P≤0.02 respectively. 
Ironically the kidney was rather larger in the 
organ treated groups (B, C and D) than with the 
control (P≤ 0.01) Fig. 3. But the histopathology 
report showed the organ to have normal 
glomerulus, distal convoluted tubule, and 
proximal convoluted tubule (photomicrograph 9) 



 
 
 
 

Egua et al.; EJMP, 32(1): 57-71, 2021; Article no.EJMP.65577 
 
 

 
67 

 

in the control and the other treatment groups 100 
mg 400 mg and 200 mg but a rat (an outlier) in 

one of the 200 mg group was noticed with tubular 
necrosis (photomicrograph 10). 

 
Heart 
 

 

 
Photomicrograph 5 

 
 

 
Photomicrograph 6 
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Spleen 
 

 

 
Photomicrograph 7 

 
 

 
Photomicrograph 8 

 
The results obtained from the hepatic enzymes 
assayed, aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT), inferred that the 
AI extract might have hepatoprotective 
properties, though the obvious relative lower 
levels of the enzymes from the control were not 
statistically significant Table 4. Likewise, the 
sizes of the liver were insignificantly different 
among the treatment groups and the control. 
Additionally, the histopathological report that was 

normal in the control and the 400 mg                     
groups (photomicrograph 3) and the presence of 
hepatic necrosis with mononuclear cellular 
infiltration at 100 mg/kg and 200 mg/kg 
(photomicrograph 4) might infer a non 
concentration-dependent hepatitis. This might 
also have resulted from an infection picked up in 
the course of the experiment or due to the 
supplying laboratory as was reported in a study 
[16]. 
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Kidney 
 

 

 
Photomicrograph 9 

 
 

 
Photomicrograph 10 

 
The heart was seen to be normal 
(photomicrograph 5) without any pathologic 
effect. This finding was supported by the gross 
heart weight in the treated groups being 
indifferent from that of the control group. 
  
These two organs histopathological reports; 
lungs (interstitial pneumonia) (photomicrograph 
2) and spleen (non-concentration-dependent 
increased phagocytic activity) photomicrograph 

(photomicrograph 7&8) are supportive of the 
notion of an infective process earlier                       
inferred which might have developed in the 
course of the experiment.  Ironically,                    
although the spleen weights in the                     
treated AI extract group were insignificantly 
different from the control, the control                       
group spleen organ size was extremely large and 
the treatment AI group has shrunken like – Fig. 
3).       
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Photomicrograph 11 

 
6. CONCLUSION 
  
In conclusion, the aqueous methanolic extract of 
AI is a safe medicinal plant with the capacity to 
increase red blood cell count (RBC), hemoglobin 
concentration (HB) as well as the pack cell 
volume (PCV) and is non toxic to the heart. 
Additionally, it may have hepato-protective 
property, nephro- protective property and the 
ability to shrunken the spleen. Therefore, further 
pharmacognostic experimental research, as well 
as the new array of benefits suspected, can be 
carried out on the plant.  
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