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ABSTRACT  

Anogeissus leiocarpus (Combretaceae) is used 

in folklore to treat of various forms of ailment 

in Nigeria and other African countries.The 

effect of A. leiocarpus ethanol leaf extract on 

haematological and biochemical indices of 

albino rats intoxicated with monosodium 

glutamate (MSG) was investigated. Twenty 

five albino rats with average weight of 110-120 

gram were acclimatized and randomized into 

five groups. Group 1 served as control while 

group 2-5 received 1000 mg/kg body weight of 

monosodium glutamate orally for 14 days. 

Group 3, 4 and 5 were treated with 250, 500 and 

1000 mg/kg body weight of A. leiocarpus 

respectively for 28 days. All the animals were 

fed with standard rat pellets and water ad 

libitum throughout the period. Results were 

analyzed using SPSS version 17. 

Administration of MSG caused changes in 

some haematological and biochemical indices 

in rats. Haemoglobin concentration (HB), Red 

blood cell count (RBC), and Packed cell 

volume (PCV) decreased significantly in MSG 

treated rats compared to control. 

Administration of varied doses of Anogeissus 

leiocarpus ethanol leaf extract was able to 

normalize the levels of HB, RBC and PCV. 

Administration of MSG in rats significantly 

increased the activities of the liver enzymes 

namely Alanine Aminotransferase (ALT), 

Aspartate Aminotransferase (ASP), Alkaline 

Phosphatase (ALP) and levels of Total 

Bilirubin (TB) and Direct Bilirubin (DB), but 

significantly reduced Albumin, Protein, Urea 

and Creatinine. There were significant 

increases in the serum activities   ALT, AST, 

ALP, bilirubin in rats treated with varied doses 

of leiocarpus ethanol leaf extract. A. leiocarpus 

ethanol leaf extract affected haematological 

and biochemical indices of rats intoxicated with 

monosodium glutamate. 

KEYWORDS: Anogeissus leiocarpus, 

Monosodium Glutamate, Haematological, 

Biochemical indices  
 

INTRODUCTION 

Nowadays in Nigeria and in many parts of 

the globe, traditional medicine is commonly 

used due to their availability, affordability 

and believe that it is safe (Mann et al., 

2008). Traditional medicine makes use of 

medicinal plants with bioactive natural 

products that needs to be investigated for 

therapeutic compounds.   

A. leiocarpus (Combretaceae) is a medicinal 

plant, locally known as ‘Ayin’ or ‘Orin-odan’ 

(local name). It is a deciduous tree, common in 

West Africa were it has variety of uses (Agaie 

and Onyeyili, 2011). The plant is used 

traditionally to treat bacterial infections, 

diarrhea, malaria among several other uses. The 

plant has been have reported to have 

antimicrobial (Kubmarawa, 2007), 

anthelmintic (Soro, 2013), antiplasmodial 

(Akanbi, 2012), trypanocidal (Shuaibu, 2008), 

leishmanicidal (Shuaibu, 2008), antifungal 

(Mann et al., 2008) and antiproliferative 

properties (Salau et al., 2013). MSG is the 

sodium salt of one of the most abundant amino 

acid glutamate (contains glutamate- 78% and 

sodium/water- 22%) (AL-Mosaibih and Mai, 
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2013). It is used as a food flavor enhancer to 

enhance palatability. Metabolism of MSG 

occurs by converting glutamate first to alanine 

and later to lactate in the liver and excretion is 

through the kidney (Bhattacharya and Bhakta, 

2011). Absorption of MSG from 

gastrointestinal tract is fast and administration 

of high doses can lead to an elevated level of 

glutamate in blood plasma. MSG induces 

hepatotoxicity and oxidative stress in rats 

(Elagouza et al., 2010). The aim of this study is 

to evaluate the effect of ethanol leaf extract of 

A. leiocarpus on haematological and 

biochemical indices of albino rats intoxicated 

with monosodium glutamate. 

 

MATERIAL AND METHOD 
 

Plant material 

Fresh leaves of A. leiocarpus (DC) Guill and 

Perr were collected from a farm in Kwara state, 

Nigeria. The sample was identified and 

authenticated at the Department of Botany 

University of Lagos with voucher number LUH 

7670. 
 

Preparation of plant extracts 

The leaves were shade dried at room 

temperature for three weeks. The dried leaves 

were crushed into coarse powder. The sample 

was macerated in 70 % ethanol for 48 hours. 

The solution was filtered, and the filtrate was 

evaporated to dryness under reduced pressure 

using a rotary evaporator to obtain the crude 

extract which was stored in a refrigerator at 4 

℃ until used. 
 

Experimental animals 

Twenty five matured male albino rats weighing 

110-125 gram were purchased from the 

laboratory animal house of the College of 

Medicine, University of Lagos, Nigeria. After 

acclimatizing for fourteen days, the rats were 

randomly allocated into five experimental 

groups of five rats each. Rats in group 1 

(control) received distilled water orally for 14 

days while group 2, 3, 4 and 5 received 1000 

mg/kg body weight of MSG for 14 days. 

Thereafter group 3, 4 and 5 were treated with 

250, 500 and 1000 mg/kg of body weight of the 

extract orally, once daily for 28 days. The care 

of animals in this study was in conformity with 

NIH guideline Garber et al., 2001. The ethical 

permission on the use of rats for this studies 

was granted by the College Research and 

Experimental ethics committee.  
 

Animal sacrifice and collection of blood 

samples  

After 28 days of administration of the plant 

extract, the rats were fasted overnight and 

sacrificed using chloroform as anesthetizer. 

The blood samples were collected by cardiac 

puncture into EDTA sample and plain bottles 

for haematological and biochemical analyses.  
 

Determination of haematological 

parameters 

The blood samples were analyzed for Red 

Blood Cell (RBC), White Blood Cell (WBC), 

haemoglobin (Hb), Packed Cell Volume 

(PCV), Mean Corpuscular Volume (MCV) and 

platelets using automatic haematological 

analyzer Sysmex Haematology Systems 

(Sysmex Ameria Inc., model no. KX-21N, 

Kobe, Japan) (Amadu et al., 2018).   
 

Determination of Serum Biochemical 

parameters Serum Alanine 

Aminotransferase (ALT) activity was 

determined by measuring the concentration of 

pyruvate formed from α-ketoglutarate and L-

alanine with 2,4, dinitrophenyl hydrazine to 

form colourerd hydrazone, in a reaction 

catalyzed by Alanine Aminotransferase (ALT) 

in an alkaline medium. UV-VIS 

Spectrophotometer Labomed UV-2502 was 

used to measure the colour intensity against 

blank at 540 nm (Reitman et al., 1957). 
 

Serum Aspartate Aminotransferase (AST) 
activity was determined by measuring the 

concentration of oxaloacetate formed from α-

ketoglutarate and L-aspartate with 2,4, 

dinitrophenyl hydrazine to form coloured 

hydrazone in a reaction catalyzed by Aspartate 

Aminotransferase (AST) in an alkaline 

medium. UV-VIS Spectrophotometer 
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Labomed UV-2502 was used to measure the 

colour intensity against blank at 540 nm 

(Reitman et al., 1957). 

 

Serum Alkaline phosphatase (ALP) activity 

was analysed using spectrophotometry to 

monitor the concentration of p-nitrophenol. 

Serum alkaline phosphatase catalyses a 

reaction where colourless phenolphthalein 

monophosphate is converted to phosphoric acid 

and pink phenolphthalein under alkaline pH.  

UV-VIS Spectrophotometer Labomed UV-

2502 was used to measure the colour intensity 

against blank at 540 nm (Reitman et al., 1957). 

  

Serum Total Protein level was determined by 

the method of Gornall et al. (1949). Copper ion 

reacts with polypeptide bonds to form coloured 

complexes. Absorbance was measured 

spectrophotometrically at 540 nm. 

 

Serum Total albumin level was determined 

spectrophotometrically by using bromocresol 

green BCG dye which gives a shade of green 

after binding with albumin. Absorbance was 

measured at 578 nm (Doumas et al., 1971).  

  

Serum Total Bilirubin level was determined 

using Randox assay kits. Diazotized sulphanilic 

acid react with direct (conjugated) bilirubin to 

form a blue coloured complex. Total bilirubin 

is determined when albumin bound bilirubin is 

released in the presence of caffeine and then 

reacts with diazotized sulphanilic acid. UV-

VIS Spectrophotometer Labomed UV-2502 

was used to measure absorbance at 545 nm ( 

Jendrassik and Grof, 1938). 

Serum Creatinine level was measured by the 

procedure of Tietz et al (1994) while the serum 

urea level was measured by the method of 

Kaplan (1965). 

 

Statistical analysis 

Results were expressed as mean ± SEM. One 

way ANOVA was used to compare differences 

and p<0.05 was considered significant (Pyke, 

2014).  

 

Results and discussion 

Blood maintains homeostasis and regulates 

body function ( Nseabasi et al., 2014). 

Haematological indices namely RBC, PCV and 

WBC were therefore of diagnostic value 

(Afolabi et al., 2010; Berinyuy et al., 2015; 

Table 1 shows the effect of varied doses of A. 

leiocarpus ethanol leaf extract on haematology 

profile of MSG intoxicated albino rats. 

Administration of MSG significantly increased 

the level of WBC while levels of HGB, RBC 

and PCV were significantly reduced (P ˂ 0.05) 

when compared to the control, this agrees with 

the result of Ashaolu, 2011 ; Ashaolu et al., 

2014). A change in blood level of WBC, HGB, 

RBC and PCV is an indication that the MSG 

treated rats could become anemic (Eweka and 

Adjene, 2007). A. leiocarpus ethanol leaf 

extract at doses of 500  and 1000 mg/kg, were 

able to reverse the effect of MSG on 

haematological parameters by significantly 

increasing levels of HGB, RBC and PCV (P ˂ 

0.05), towards the control level. This result is 

an indication that A. leiocarpus ethanol leaf 

extract was able to improve CO2 and O2 

transport in the blood, increase RBC count by 

enhancing its rate of synthesis (erythropoiesis) 

or reducing its rate of destruction, and also 

probably improving the ability of the blood to 

carry and deliver O2, thereby preventing anemia 

in the rats (Ugwuene, 2011; Soetan et al., 2013; 

Holy et al., 2015; Egbuonu et al., 2017). The 

levels of WBC in groups administered MSG 

and A. leiocarpus ethanol leaf extract at 

different doses was high compared to the 

control. Significant increase in PCV value (P ˂ 

0.05) in rats treated with A. leiocarpus ethanol 

leaf extract after administering MSG, is an 

indication of the potential of A. leiocarpus 

ethanol leaf extract to increase synthesis of 

RBC as suggested in this study. A higher PCV 

value could be as a result of an increase in RBC 

synthesis, as suggested in this study (Peters et 

al., 2011; Holy et al., 2015; Kanu et al., 2016).  

Platelets (PLT) play an important role in the 

maintenance of normal homeostasis while 

Mean cell volume (MCV) gives average RBC 

size of a blood sample. These are some of 
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parameters for determining anemic condition. 

There was no significant difference in levels of 

MCV and Platelets all the groups.  

The liver performs a number of important 

functions in the body, which includes 

detoxification. A disruption in liver function 

will affect some important biochemical indices 

(Egbuonu et al., 2010, Ozougwu, 2017). In this 

study the activity of the liver enzymes (AST, 

ALT, ALP) were significantly higher (P ˂  0.05) 

after administering MSG, when compared to 

the control group (Table 2). This is in 

agreement with previous studies on toxicity 

effect of MSG (Thomas et al., 2009, Egbuonu 

et al., 2010). This result is an indication that 

MSG caused leakage of some hepatic enzymes 

into circulation resulting in toxicity. The 

increase in AST, ALT and ALP could also be 

attributed to the kidneys, bones and musles 

(Egbuonu et al., 2010). After treating the rats 

with different doses of the extracts, the 

activities of the liver enzymes were reduced in 

a dose dependent manner, with the lowest 

activity at a dose of 1000 mg/kg extract. The 

liver enzymes AST, ALT and ALP which 

shows functional activity of the liver, are 

sensitive liver damage markers (Manivasagam 

and Perumal, 2004). Therefore, increase in 

activity of these liver enzyme markers, is an 

indication of hepatotoxicity. This result agrees 

with the report of Tawfik, 2012 (Tawfik et al., 

2012). This study shows reduction in the serum 

levels of AST, ALT and ALP enzyme in the 

groups administered 1000 mg/Kg extract after 

administering MSG, when compared with the 

group administered MSG only (Table 2). This 

suggest that A. leiocarpus ethanol extract 

improved the hepatic function in rats 

administered MSG. 

The liver is the site for protein synthesis in the 

body. Total protein includes albumin which is 

involved in the liver synthetic functions. 

Albumin also function in transporting bilirubin 

(a bye product of red blood cells catabolism), to 

the liver where it undergoes biotransformation 

to form bile before excretion (Mbah et al., 

2019). On exposure of rats to MSG, the serum 

total protein and albumin, were significantly 

reduced (P ˂ 0.05), while total bilirubin and 

direct bilirubin were significantly increased (P 

˂ 0.05), when compared to the control group. 

This result is in agreement with the result of 

Mbah et al., 2019. This is an indication of 

hepatic injury. The reduction in the levels of 

total protein and albumin is probably as a result 

of the synthesizing bilirubin from pigments 

(which has protein content), and albumin 

binding to bilirubin (Mbah et al., 2019). 

However, it was observed that A. leiocarpus 

ethanol extract improved the hepatic synthetic 

function in a dose dependent manner (Table 2), 

in rats intoxicated with MSG by increasing 

levels of serum total protein and albumin and 

reducing levels of total bilirubin and direct 

bilirubin towards control group level. It could 

be inferred that A. leiocarpus ethanol extract 

has a significant ameliorating effect on rats 

administered MSG.  

Serum creatinine and urea are markers for renal 

function. The levels of these markers were 

determined in all the groups to determine the 

effect of A. leiocarpus ethanol extract on MSG 

treated rats. The levels of serum creatinine were 

significantly (P ˂ 0.05) increased in rats 

administered MSG when compared to the 

control group. MSG significantly increase in 

serum creatinine, by increasing its synthesis or 

preventing it’s excretion, either of this could 

lead to kidney damage (Tawfik et al., 2012). 

The creatinine levels reduced after treating 

MSG intoxicated rats with A. leiocarpus 

ethanol extract (Table 3). Urea is a product of 

protein metabolism and a measure of kidney 

function. The significant reduction in the 

concentration of urea in blood serum of rats 

administered MSG compared to the control 

group might be attributed to disruption of 

protein catabolism. There was an increase in 

urea level in the serum of rats treated with 1000 

mg/Kg extract (Table 3). The result showed 

there was an improvement in kidney 

biochemical indices after treating MSG 

induced rats with various doses of A. leiocarpus 

ethanol extract to (Table 3). 
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Table 1: Effect of varied doses of A. Leiocarpus ethanol leaf extract on the hematology profile of MSG treated 

albino rats1 

GROUP/ 

Treatment 

(mg/kg bd wt) 

WBC (×109/l) HGB (g/d) MCV (mm2) PLT (×109/l) RBC (×1012/l) PCV (%) 

 Control 6.2 ± 0.76 13.7 ± 0.61 78.4 ± 1.53 858.0 ± 3.93 6.9 ± 0.35 47.4 ± 1.91 

N. Treatment  11.9 ± 0.65* 10.7 ± 0.62* 77.4 ± 2.86 862.7 ± 7.33 5.82 ± 0.19* 38.2 ± 2.61* 

250 11.1 ± 0.03* 11.3 ± 0.52 71.2 ± 1.35 867.7 ± 2.83 6.4 ± 0.15 40.9 ± 1.70* 

500 9.4 ± 0.09 12.8 ± 0.43 63.0 ± 1.51 851.3 ± 1.19 6.8 ± 0.28 45.3 ± 0.92 

1000 12.7 ± 0.50 13.5 ± 0.55 66.8 ± 0.61 860.0 ± 1.55 6.6 ± 0.31 44.9 ± 2.33 

1Value represents Mean ± SEM of triplicate determinations  

KEY:  

WBC - White blood cell,  

HGB - Haemoglobin,  

MCV - Mean cell volume,  

PLT - Platelets,   

RBC - Red blood cell,  

PCV - Packed cell volume,  

AL - Anogeissus leiocarpus,  

SEM - Standard Error of mean. 

* - P value ≤ 0.05 – means there is statistical significant between the test groups and the control. 

 
Table 2: Effect of varied doses of ethanol leaf extract of A. leiocarpus on some biochemical indices of MSG 

intoxicated albino rats1 
Group/ 

Treatment 

(mg/kg bd 

wt) 

ALT 

(µ/L) 

AST 

(µ/L) 

ALP 

(µ/L) 

T. B 

(mg/dl) 

D. B 

(mg/dl) 

ALB 

(g/L) 

Protein 

(g/dl) 

Control 16.30±0.3

3 

53.70±2.7

3 

13.0±0.58 4.9±0.59 1.2±0.33 36.3±1.53 81.00±1.73 

N. Treatment  27.70±2.3

* 

64.30±3.8

4* 

23.0 ± 

0.58* 

6.2 ± 

0.06* 

2.2 ± 

0.09* 

32.7 ± 

1.45* 

74.90±3.46

* 

250 28.00±1.0

0* 

59.70±4.9

3* 

22.3± 

2.03* 

6.1 ± 

0.23* 

1.9 ± 

0.18* 

32.0 ± 

0.58* 

73.00±1.15

* 

500 24.70± 

2.10* 

61.00±0.8

8* 

19.7 ± 

0.88 

5.7 ± 

0.40* 

1.6± 0.11 36.3 ± 1.67 79.53±2.91 

1000 19.3± 2.03 54.00±4.5

1 

15.3 ± 

1.45  

5.3 ± 

0.21 

1.4 ± 

0.02 

37.7 ± 2.33 78.33±3.38 

1Value represents Mean ± SEM of triplicate determination  

KEY:  

ALT – Alanine Aminotransferase,  

AST – Aspartate Aminotransferase,  

ALP – Alkaline Phosphatase,  

T.B – Total Bilirubin,   

D.B – Direct Bilirubin,  

ALB – Albumin, A. leiocarpus,  

SEM – Standard Error of mean. 

* – P value ˂0.05 – there is statistical significant difference between test groups and the control 
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Table 3: Effect of varied doses of ethanol leaf extract of Anogeissus leiocarpus on some kidney markers of MSG 

treated albino rats1 

Group/ Treatment (mg/kg bd 

wt) 

Urea  

(mg/dl) 

Creatinine (mg/dl) 

Control 43.33±2.93 4.47±0.13 

N. Treatment  37.50±1.50* 5.93±0.20* 

250 37.63±1.76* 5.60±0.17* 

500 39.90±1.41 4.97±0.32 

1000 41.60±2.90 4.53±0.09 

1Value represents Mean ± SEM of triplicate determination  
 

KEY:  

SEM – Standard Error of mean. 
* – P value ˂0.05 –There is statistical significant difference between test groups and the control. 

 

CONCLUSION 

Our findings in this studies  indicates that  

administration of A. leiocarpus ethanol leaf 

extract to MSG intoxicated rats was able to 

ameliorate the effects of MSG on 

haematological and biochemical indices at 

higher doses of 500 mg/kg and 1000 mg/Kg. 

Further research should be carried out to 

isolate bioactive compounds from the crude 

extract and elucidate its mechanism of action. 
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