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Introduction

Obesity is majorly caused by excessive caloric intake 

(dietary intake) relative to energy expenditure. Other etiology of 

obesity includes genetic, physiology, environmental, psychological, 

social, and economic factors interacting in varying degrees to promote 

the development of obesity.
1
 The quest for nutrition has shifted from a 

healthy and balanced diet to highly affordable and accessible caloric 

and fat-laden foods that are ubiquitous at fast-food restaurants.  These 

high-calorie food products have increased daily caloric intake with a 

concomitant increase in obesity. Obesity is a major risk factor 

associated with the development of metabolic syndromes and 

respiratory disorders; and could cause life-threatening diseases which 

may progress to cancerous stage.
2-4

 Obesity can be managed with 

behavioral modification, pharmacologic therapy, and bariatric 

surgery.
5
  

Stemming from the drawbacks associated with these orthodox 

medicines such as their effects and possible abuse and dependency, 

there necessitates a search for natural products from plants. There has 

been a tremendous increase in plant research because of its medicinal 

potentials attributed to the presence of bioactive compounds in them.  
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The different plants that constitute AMD have been identified and 

comprise of leaves, roots, and trunk of medicinal plants wrapped 

together and used to detoxify the womb after postpartum.
6
 Traditional 

claims have it that it has antimicrobial activity against gram-negative 

bacteria.
7
 It has been reported to be rich in phytoconstituents which 

exhibited antibacterial activities against different bacteria strains and 

as well could be toxic to the liver on chronic administration on rats.
8
 

Other uses of Aju Mbaise include: uterotonic and tocolytic agents,
9
 

hematopoietic potencies,
10

 and womb cleansing during the postpartum 

period.
11

 

Notwithstanding the traditional claims surrounding the use of AMD in 

weight reduction management, there is a need to evaluate the blood-

boosting potentials of AMD and possibly deleterious effects on the 

renal markers, hence this study.   
 

 

Materials and Methods 

Collection and preparation of plant materials 

The polyherbal plant locally known as "Aju-Mbaise‖ was purchased 

from Eke-Amuzi Market in Amuzi-Ahiara, Mbaise Local Government 

Area of Imo State, Nigeria. The polyherb Aju-Mbaise was washed 

with salt water to remove contaminants, rinsed with distilled water, 

and air-dried afterward. The dried poly herb was ground into powder 

using an electric blender. The ground polyherb powder (50 g) was 

weighed into a conical flask; 250 mL of water boil at 60°C was 

measured into the flask containing the sample. The mixture was stirred 

gently for several minutes to obtain a homogenous mixture and 

filtered. The filtrate (decoction) was stored in a refrigerator. This 
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process was repeated every two days to obtain a fresh decoction 

sample for administration to the rats. 

 

High-fat diet formulation 

 The high-fat-diet formulation was carried out using the modified 

method described by Picchi et al.
12

 The composition of the diet 

include carbohydrate (white corn)-200 g/kg, protein (soybean- 100 

g/kg and crayfish 50 g/kg), fat (beef tallow)-550 g/kg, fibre-50 g/kg 

and vitamin/mineral mix-50 g/kg (Bioadd). Chukun finisher (Enugu, 

Nigeria); a commercial rat chow served as the standard feed. 

 

Experimental animals  

Thirty (30) male albino rats within the range of 120-150 g purchased 

from the rat farm in the Faculty of Veterinary Medicine University of 

Nigeria, Nsukka were used for the study. The animals were 

acclimatized for 14 days with free access to water and food before the 

start of the experiment. The animals were then randomly separated 

into six (6) groups of five (5) animals each and housed in separate 

aluminum cages (compartmentalized); provided with standard 

"pelletized" feed (Chukun "finisher" Enugu, Nigeria) and water ad 

libitum at 25
o
C.  

 

Ethical approval 

The laboratory was maintained in good working conditions and the 

animals handled under the national and international ethical 

recommendations for care and use of laboratory animals.
14

 Ethical 

clearance (UNN/FBS/EC/1034) was granted by the Faculty of 

Biological Sciences Ethical and Biosafety Committee. 

 

 

Experimental design 

The albino male Wistar rats were individually caged and subjected to 

the same dietary regimen during the two weeks of acclimatization, 

after which they were randomly classified and placed in 6 groups of 5 

rats as follows: normal control, high-fat-fed (HFF) control, HFF rats 

treated with 5 mg/kg body weight of orlistat, and HFF rats treated 

orally with 5, 10 and 20 mL/kg body weight of the AMD. The blood-

boosting potentials of AMD and possible toxicity effects of AMD on 

the kidney markers as well as the histology of the kidney were 

analyzed at the end of the study. 

 

Induction of obesity using HFD 

The induction of obesity in the rats followed the method described by 

Wang et al.
13

 using the high-fat diet with slight modifications. The 

induction of HFD was six weeks while treatment with AMD lasted for 

14 days. On completion of the study, the animals fasted overnight 

after which they were anesthetized with chloroform. Blood samples 

were collected from the retro-orbital sinus and placed in EDTA and 

non-heparinized tubes while the kidney was harvested for histological 

examination.  

 

Haematological analysis 

The whole blood in the EDTA tubes was centrifuged for 10 min at 

3000 rpm. The supernatant devoid of particles was used for 

haematological analysis.
15

 

 

Kidney markers analysis 

Total protein, creatinine, urea, and uric acid concentrations were 

determined using test kits (Randox Laboratories Ltd., Crumlin, United 

Kingdom) as described by Mayne.
16

 The plasma sodium, potassium, 

chloride, and calcium ion concentrations were determined using test 

kits (TECO diagnostics, USA) as described by Gross et al.
17

 

 

Histological analysis 

The histological examination of the experimental animal prostate 

tissues was carried out following the procedure described by Apeh et 

al.
18

 The tissues were fixed in 10% phosphate-buffered formalin for 

about 48 hours. Subsequently, they were prepared for 

histopathological examination using standard techniques. The slides 

were examined with a Motic® light microscope and the 

photomicrographs were taken using the Motic® microscope camera. 

Statistical analysis 

The results are expressed as mean ± standard deviation for five rats 

per group (n = 5). The data obtained were analyzed using the 

Statistical Product and Solution Service (SPSS) version 23. One-way 

analysis of variance (ANOVA) was used for comparison across the 

different groups and differences were significant at p < 0.05. Post-hoc 

was used for separating and comparing the means.  

 

 

Results and Discussion 

Effect of AMD on haematological indices of HFF Wistar rats 

Treatment of the HFF rats with AMD significantly elevated the 

platelets and red blood cell (RBC) counts in the high dose group 

compared to the untreated control. White blood cell (WBC), packed 

cell volume (PCV), and lymphocyte counts were not affected by the 

administration of AMD. Also, the neutrophil and eosinophil counts 

were not affected by the administration of AMD when compared to 

the normal control (Table 1). 

This increased red blood count in our study is consistent with the 

report of Ohlsson and Aher,
19

 According to Isaac et al.
20

 RBC 

transports oxygen and carbon dioxide in the body. Therefore increase 

in the level of RBC count in the groups treated with AMD (Table 1) 

implies an increase in the level of oxygen circulated to the tissues and 

likewise of carbon dioxide moved to the lungs.
21,22

 This leads to a 

decreased risk of obesity hypoventilation syndrome, a breathing 

disorder in obese people. White blood cells play a critical role in 

boosting the immune system functionality.
20

 This suggests that the 

significant decrease observed between the untreated control and the 

groups treated with AMD caused the reduction in the white blood cell 

response to inflammatory conditions as postulated by Chmielewski 

and Strzelec,
23

 Thus, animals with high WBC comprising of 

neutrophil, lymphocytes, and eosinophils indicates a disease state 

manifestation and are exposed to high risk of disease infection, while 

those with low counts form a strong defense mechanism that is 

resistant to diseases. This observation suggests that AMD 

administration had no toxic effect. The non-significant difference 

observed in PCV followed the same trend in the work of 

Evbakhavbokun et al.
8
 and Nnadiukwu et al.

10
 who in their 

independent research reported that Aju Mbaise administration did not 

affect the PCV of rats. Also, a significant rise in platelet counts 

followed the same trend in our study. This suggests that AMD 

detoxifies and aggregates foreign components and stabilizes the blood 

towards the transport of oxygen in the body system. 

 

Effect of AMD on some kidney parameters in HFF Wistar rats 

The result of AMD on the kidney functions was presented in Table 2. 

There was a significant decline in the serum urea, and uric acid levels 

of the treated groups compared to the normal and untreated groups. 

Serum creatinine level was not affected by the administration of AMD 

when compared to the controls. Total protein was elevated in the mid 

dose treated group compared to the untreated group. 

The significant reduction in the urea concentration did not follow the 

reports of Ray et al.
24

 who documented elevation in serum urea level 

of obese individuals. One of the risks of obesity is kidney damage,
25

 

normally; urea is eliminated from the blood by the kidney into the 

urine, making the serum urea level to be low in the blood and high in 

the urine. When the kidney is damaged, the ability of the kidney to 

excrete urea diminishes. The reduction of urea in the groups treated 

with AMD showed the effectiveness of the polyherb in reducing 

kidney damage. The reduction in the serum uric acid could be likened 

to an increased fat mass in the untreated control.  When individuals 

are obese it exposes them to high-altitude-induced hypobaric 

hypoxia.
26

 Hypoxic conditions (low oxygen saturation) lead to 

hyperuricemia (an increase in uric acid levels).
27

 Therefore, it can be 

said that the hypoxic condition in obese individuals predisposes them 

to hyperuricemia.
28

 The increase in total protein levels could be 

attributed to the presence of a large amount of fat mass in untreated 

rats. This is because an additional increase in protein intake could be 

effective in maintaining a fat-free body mass.  An increase in the fat 

mass of a rat may lead to a decrease in total protein.
29
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Effect of AMD on serum electrolyte concentrations in HFF Wistar rats 

The result of AMD on the serum electrolytes was presented in Table 

3. The administration of AMD significantly lowered serum sodium ion 

concentrations in all the treated groups compared to the untreated 

control. There was no significant difference in potassium, chloride, 

and calcium ion concentrations compared to normal and untreated 

control. 

The reduction of sodium level by Aju Mbaise decoction showed an 

indication of a low risk of hypertension, as obesity is one of the risk 

factors of hypertension.
30

 Serum chloride ion was not significantly 

lowered in all the treated groups compared to the control groups. In 

this study, the elevated serum sodium ion was balanced by the 

concomitant decrease in the chloride ion in body fluids that carries 

electrical impulses and are vital in keeping the functionality of the 

cardiac muscles.
31

   

 

Effects of AMD on the kidney histology of the HFF Wistar rats 

The histology of the kidney of rats treated with AMD was represented 

in Figure 1. The cross-sections of the kidney treated with AMD 

revealed the normal renal corpuscles and distal convoluted tubules.  

The result of Aju-Mbaise on the kidney shows that the different doses 

of Aju-Mbaise and the standard drug used has no negative effect on 

the kidney. This disagrees with the report of Onyejike, et al.
32

 From 

their findings, Goko cleanser herbal mixture was toxic to the kidney 

and causes a decrease in body weight and food consumption. 

 

 Table 1: Haematological parameters of rats treated with AMD 

 

Values are expressed as mean ± SD, (n = 5). Values in the same column having different superscripts letters differ significantly (p < 0.05). 

Normal Control: Not induced, not treated; Untreated Control: high-fat-fed (HFF) control; Standard Control: HFF rats treated with 5 mg/kg body weight 

of orlistat; Low Dose: HFF rats treated orally with 5 ml/kg AMD; Mid Dose: HFF rats treated orally with 10 ml/kg AMD; High Dose: HFF rats treated 

orally 20 ml/kg body weight of the AMD. 

 

 

Table 2: Effect of AMD on some kidney parameters in HFF Wister albino rats 
       Values are expressed as mean ± SD, (n = 5). Values in the same column having different superscripts letters differ significantly (p < 0.05). 

        Normal Control: Not induced, not treated; Untreated Control: high-fat-fed (HFF) control; Standard Control: HFF rats treated with 5 mg/kg body      

        weight of orlistat; Low Dose: HFF rats treated orally with 5 ml/kg AMD; Mid Dose: HFF rats treated orally with 10 ml/kg AMD; High Dose: HFF         

        rats treated orally 20 ml/kg body weight of the AMD. 

 

 

Table 3: Effect of AMD on serum electrolyte concentrations in HFF Wistar rat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Groups/parameters Platelets  

(10
9
/L) 

RBC  

(10
12

/L) 

WBC (10
9
/L) PCV (%) Lymphocytes 

(10
9
/L) 

Neutrophil 

(10
9
/L) 

Eosinophil 

(10
9
/L) 

Normal control 3.17 ± 0.15
b,c 

3.87 ± 0.58
a
 5.33 ± 0.31

a 
42.67 ± 0.58

b 
40.67 ± 9.24

a 
58.67 ± 9.87

a 
0.67 ± 1.15

a 

Untreated control 2.85 ± 0.28
a,b,c 

3.87 ± 0.15
a
 6.93 ± 0.31

b 
42.67 ± 0.58

b 
32.00 ± 5.29

a 
67.33 ± 4.62

a 
0.67 ± 1.15

a 

Standard control 2.67 ± 0.03
a 

3.90 ± 0.10
a 

6.33 ± 0.51
b 

43.33 ± 0.58
b 

38.67 ± 8.08
a 

60.00 ± 9.17
a 

1.33 ± 1.15
a 

Low dose 3.21 ± 0.03
c 

4.43 ± 0.21
c 

4.73 ± 0.50
a 

36.67 ± 1.15
a 

37.33 ± 6.43
a 

61.33 ± 7.57
a 

1.33 ± 1.15
a 

Mid dose 2.78 ± 0.04
a,b 

4.17 ± 0.15
b 

5.13 ± 0.31
a 

37.00 ± 1.00
a 

44.00 ± 12.17
a 

54.00 ± 14.00
a 

1.33 ± 1.15
a 

High dose 3.21 ± 0.38
b,c 

4.20 ± 0.10
b,c 

6.33 ± 0.50
b 

43.00 ± 1.00
b 

36.67 ± 8.33
a 

62.67 ± 8.08
a 

0.67 ± 1.15
a 

Groups Urea  

(mmol/L) 

Creatinine 

(µmol/L) 

Total Protein 

(g/dL) 

Uric acid 

(µmol/L) 

Normal control 40.05 ± 8.64
a,b 

1.25 ± 0.05
a 

4.53 ± 0.19
b 

5.96  ± 1.97
b 

Untreated control 49.74 ± 6.26
b 

1.28 ± 0.02
a 

3.07 ± 0.13
a 

11.61 ± 1.15
c 

Standard control 38.31 ± 5.11
a,b 

1.24 ± 0.06
a 

3.67 ± 0.38
a 

3.87  ± 0.82
a 

Low dose 38.99 ± 5.66
a,b 

1.23 ± 0.06
a 

3.39 ± 0.53
a 

7.53 ± 0.43
b 

Mid dose 36.45 ± 4.69
a 

1.27 ± 0.16
a 

4.63 ± 0.59
b 

5.65 ± 1.14
a,b 

High dose 36.62 ± 7.48
a 

1.24 ± 0.04
a 

3.52 ± 0.36
a 

6.71 ± 0.09
b 

Groups Na
+ 

(mEq/L) K
+ 

(mEq/L) Cl
- 
(mEq/L) Ca

2+ 
(mEq/L) 

Normal control 257.76 ± 7.67
a 

3.97± 0.04
bc

 109.00 ± 0.10
b 

10.93 ± 0.77
ab 

Untreated control 311.25 ± 2.99
c 

3.15 ± 0.26
a
 109.00 ± 3.61

b 
10.64 ± 0.25

b 

Standard control 266.72 ± 13.77
ab 

4.15 ± 0.34
c 

106.00 ± 4.36
ab 

12..35 ± 1.30
b 

Low dose 295.72 ± 18.84
b 

3.69 ± 0.32
bc 

101.33 ± 1.15
a 

10.77 ± 0.45
a 

Mid dose 259.20 ± 29.46
a,b 

3.53 ± 0.25
ab 

103.00 ± 5.20
ab 

11.03 ± 0.07
ab 

High dose 278.12 ±25.96
abc 

3.54 ± 0.23
ab 

108.00 ± 0.10
b 

11.12 ± 0.93
ab 

Values are expressed as mean ± SD, (n = 5). Values in the same column having different superscripts letters differ significantly (p < 0.05). 

     Normal Control: Not induced, not treated; Untreated Control: high-fat-fed (HFF) control; Standard Control: HFF rats treated with 5 mg/kg body      

     weight of orlistat; Low Dose: HFF rats treated orally with 5 ml/kg AMD; Mid Dose: HFF rats treated orally with 10 ml/kg AMD; High Dose:  

     HFF rats treated orally 20 ml/kg body weight of the AMD. 
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  Figure 1: Cross-section of the kidney of HFF Wistar rats treated with AMD. The cross-section of the kidney (A-F) shows normal    

  renal corpuscles (white arrow), and myriads of normal renal tubules, proximal and distal convoluted tubules (black arrow). (H & E   

  100×)   

 
 

 

Conclusion 

Our study demonstrates that the AMD had no toxic effect on the 

kidney as revealed by the kidney histology. It boosted the 

haematological parameters which are in the front line of fighting 

invading pathogens in the immune system. The identification of the 

active principles in AMD is vital and may be subjected to clinical 

trials which might be a new dawn in the development of effective anti-

obesity agents that are not toxic to the body system. 
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