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INTRODUCTION 
 

A nutraceutical or bioceutical is a pharmaceutical 

alternative.
[1]

 In the United States, nutraceutical are 

largely unregulated as they exist in the same category as 

dietary supplements and food alternatives by FAD, under 

the authority of Federal Food, Drug and Cosmetics 

Act.
[2]

 Depending on the jurisdiction, products may claim 

to prevent chronic diseases, improve health, delay the 

aging process, increase the expectancy or support the 

structure or function of the body.
[3]

 

 

Many of these new products are being promoted to treat 

various diseases are mainly of plant origin.
[4]

 

 

Azadiractha indica (Family Meliaceae) is popularly 

known as Neem (English) or Dongoyaro (Yoruba, 

Western Nigeria) in Nigeria.
[5]

 The plant is perhaps one 

of the most studied and widely used medicinal plant of 

all ages. Biological and pharmacological activities are 

attributed to extracts and products like oil from the 

different parts of the plants and are as diverse as 

antiplasmodial, antitrypanosomal, antioxidant, 

anticancer, antibacterial, antiviral, lasvicidial, fungicidal, 

antiulcer, spermicidal, nematicidal, 

immunocontraceptive, insecticidal and antifeedant.
[6]

 

Specifically, extracts of the bark has been reported to 

elicit anti-inflammatory effect.
[5]

 

 

In this study, considering the numerous benefits reported 

for the extracts, toxicity assessment, LD50 and safe dose 

assessment were investigated in animal model. 

Subsequently, biochemical effects of acute and sub-lethal 

doses of administered safe doses were studied. Mbaya 

and colleagues  reported on the dose related clinical signs 

of toxicity – anorexia, dehydration, malaise, respiratory 

depression, coma and death and histopathological 

changes in the trachea, bronchi, bronchioles, lungs and 

kidney in adult albino rats intraperitoneally administered 

doses ranging from 100 – 3200 mg/kg body weight of 

crude ethanolic extract of A. indica stem bark.
[7]

 The 

approach in this study simulated nutraceutical usage of 

herbal extract, it also initially established safe dose as 

required for drug usage and investigated some 

biochemical consequences of acute and sub-lethal dosage 

of the extract. 

 

MATERIALS AND METHODS 
 

Materials 

Centrifuge (80 - 3 Lab Science, England), 

Spectrophotometer (721 visible spectrophotometer, PEC 
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ABSTRACT 
 

This study investigated the effect of administration of acute and sub-lethal dose of Azadirachta indica in animal 

model. Eighteen (18) mature Wistar albino rats were used to investigate lethal dose LD50 and establish safe dose 

(SD) in 24 hours. Another 18, divided into 6 Groups A – E were used to investigate the biochemical effect of 

administration of different doses of the extract. Group A served as control and received only water daily. Group B 

received 1 mL of extract 547.72 mg/kg body weight being the safe dose established. Group C – F respectively were 

given 492.95 mg, 602.49 mg, 657.26 mg or 711.89 mg/kg body weight in 1 mL for 14 days. Water and feed were 

provided ad libitum. On the 15
th

 day, the animals were humanely sacrificed, blood collected by cardiac puncture 

and some organs/tissues were excised. Standard methods were used to assess in triplicate Some biochemical 

parameters. Mean values of these analytes were calculated and compared with Turkey-Kramer multiple 

comparison test. Results were presented as mean ± standard error of mean. Administration of the dose recorded 

comparable final weight as control, 184.87 ± 1.97 g and also liver, heart, spleen and kidney weight too. Group 

administered the safe dose i.e. Group B recorded evidence of liver protection effect with lower AST value 

compared to control. This study provided rational biochemical evidences for adequate usage of the extract. 

 

KEYWORD: Safe dose, Acute, Sub-lethal, Rational and Biochemical. 
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medical, USA), Rotary evaporator (RES 2X Lab 

Science, England), Weighing balance (Shimadzu 

TX323L, England), Pickstone Oven (Thetford, England), 

Hammer mill (Gen Creston 14-5805, Germany), Freezer 

(Haier thermocool Chest Freezer, China). Other devices, 

instrument and chemicals were all of analytical 

laboratory grade. 

 

Collection of Azadiractha indica Stem Bark 

Trees in three different locations, Ewu, Esan West Local 

Government Area, Edo state Nigeria were authenticated 

by a taxonomist, Botany Department, Ambrose Alli 

University, Ekpoma, Nigeria fresh bark were harvested 

from them. 

 

Extraction 

Aqueous extracts of the Azadiractha indica stem bark 

was prepared according to the method described by 

Ashata et al. (2012) with slight modification.
[8]

 Sample 

was dried at 40 
o
C in an air drought oven (Pickstone 

Oven) at 40 
o
C to a constant weight. Subsequently, 40 g 

was pulverized with a hammer mill to pass through sieve 

size of 1.0 mm diameter and soaked in 100 ml of 

distilled deionized water for 72 hours. It was thereafter 

filtered with Whatman filter paper No1 and concentrated 

at 45 
o
C to half of the filtered extract with a rotary 

evaporator (RESs 2X Lab Science, England). The 

concentrate was stored in a freezer and used for 

investigation either defrosting/cooling to room 

temperature. 

 

Determination of acute toxicity 

The modified Lorke's method was used.
[9]

 It involved 

two phases. In the first phase nine (9) rats divided into 

three groups were respectively administered doses of test 

substance: 10, 100 or 1000 mg/kg body weight. Signs of 

toxicity or mortality was observed for 24 hours. The 

second phase involved also nine rats grouped into 3 

based on body weight. These were respectively 

administered different doses of the test extract: 4000, 

5000 or 6000 mg/kg body weight. They were observed 

for signs of toxicity or mortality and LD50 calculated 

from the formula 

LD50 =  

 

D0 = dosage of group that elicited minimum evidence of 

toxicity  

D100 = dosage of group that elicited more toxic effect 

than DO 

Safe dose = safe dose was calculated as 1/10 of LD50 

 

Biochemical acute and sub-lethal dose effect study 

Eighteen (18) male rats of wistar strains were randomly 

grouped into six (A – F) of three animals each according 

to their body weight via 

 

 

 

 

Group Treatment Extract concentration Volume 

A Control NIL 1 ml H2O 

B Safe dose 547.72 mg 1 ml solution 

C 10 % less than safe dose 492.95 mg 1 ml solution per kg body weight 

D 10 % above safe dose 602.49 mg 1 ml solution per kg body weight 

E 20 % above safe dose 657.26 mg 1 ml solution per kg body weight 

F 30 % above safe dose 711.89 mg 1 ml solution per kg body weight 

 

Animals were housed in animal house, Biochemistry 

Department Laboratory, Ambrose Alli University, 

Ekpoma in conditions of diurnal variation of daylight 

and darkness characteristics of tropical rainforest in the 

month of May. Water and food were supplied ad-libitum 

Conditions for management were as accepted for 

adequate animal care.
[10]

 Administration of the extracts 

was for 14 days. 

 

Treatment of Experimental Animals 

On the 15
th

 day, the animals were weighed, anaesthetized 

with chloroform and humanely sacrificed by 

dissection.
[11]

 Blood was collected by cardiac puncture. 

Different organs collected were weighed and portions of 

certain parts/organs were excised and homogenized in 

0.1M phosphate buffer pH 6.9 e.g muscle from right 

thigh, kidney, spleen, liver and bone. The respective 

homogenate were used for biochemical analysis. 

 

 

 

Biochemical Analysis 

Analytical grade laboratory weighing balance (Shimadzu 

TX323L, England) was used in weighing rats and 

excised different portions. 

 

The aspartate aminotransferase (AST) activity in the 

plasma of liver homogenate of rats were determined by 

Reitman and Frankel method.
[12]

 

 

The concentration of oxaloacetate hydrazine formed with 

2, 4-dinitrophenlyhydrazine was used. The level of 

alkaline phosphate in tissue homogenate or liver muscle 

and bone were determined with manufacturer’s guide.
[13]

 

 

Alanine aminotransferase (ALT) activity in the plasma of 

the experimental rats were assessed following the 

principle described by Reitman and Frankel.
[12]

 It was 

measured by monitoring the concentration of pyruvate 

hydrazine formed with 2,4-dinitrophenylhydrazine. 
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The concentration of Malondialdehyde (MDA), the end 

product of lipid peroxidation in the respective liver 

homogenates were examined using method of Varshney 

and Kale.
[14]

 MDA formed/g protein was computed with 

a molar extinction coefficient of 0.1564 M
-1

cm
-3

.
[15]

 

 

The level of calcium in tissue homogenate of muscle or 

bone respectively were assessed based on the reaction of 

calcium ion (Ca
2+

) with O-cresolpthalein complex in 

alkaline solution that forms an intense violet coloured 

complex having maximum absorbance at 578 nm 

(Agappe Diagnostic, Switzerland). 

 

The level of potassium in serum of respective 

experimental animals were determined employing the 

capacity of sodium tetraphenylboron in a specially 

prepared mixture to produce a colloidal suspension with 

turbidity proportional to serum potassium concentration 

in the range of 2 – 7 mEq/L at 500 nm.
[16]

 

 

Serum/Plasma 

Processing blood for sera/plasma procedure reported by 

Dacie and Lewis was used.
[17]

 Whole blood obtained by 

cardiac puncture into sterile tubes was left for 2 hours 

then kept at 4 
o
C in refrigerator overnight for clot 

retraction and centrifuged (Baird and Tatlok, Mark IV 

England). 

 

For the plasma, blood obtained by cardiac puncture in 

heparin syringe was centrifuged at 3000 rpm for 5 

minutes to obtain clear slightly yellow supernatant fluid. 

 

Statistical Analysis 

Data obtained from the study were subjected to a one 

way analysis of variance (ANOVA) and analyzed with 

Tukey-Krammer multiple comparison post hoc test using 

GraphPad Prism Version 7.0 statistical software. Results 

were recorded as mean ± standard error of mean of 

triplicate determination. 

 

RESULTS 
 

The result of investigations into the impact of 

administration of different doses of the extract of A. 

indica in rats are presented in table I, II, III and IV. 

 

The conditions observed with the rats in the acute 

toxicity study are reported in Table I. There was no 

observable effect on rats administered 10-1000 mg/kg 

body weight. Those administered 4000 mg/kg body 

weight recorded mild discomfort, rubbing of the mouth 

and nose but recovered after 3 hours. Evidence of 

toxicity reflected in discomfort irritability and erratic 

behavior was first noticed in rats administered 5000 

mg/kg body weight. Erratic and irritable behavior 

became more severe on administration of 6000 mg/kg 

body weight. Their condition persisted longer than 24 

hours. 

 

In Table II, the effect of aqueous extracts of A. indica on 

organosomatic indices are represented. The final highest 

body weight of rats was observed in safe dose group. 

This value was not significantly (P > 0.05) different from 

those of rats in control group. Rats in group E and F 

recorded comparable values. The liver weight of safe 

dose group and those of control group at the end of the 

study were comparable. Other study groups recorded 

significantly (P < 0.05) lesser weight compared to these. 

The heart weight of all studied group were not 

significantly (P > 0.05) different. Only the weight of 

kidney of rats in control and group administered 20% 

recorded significant (P < 0.05) difference. The rats in 

group D recorded the highest lung weight. Lung weight 

of control group and those administered safe dose were 

comparable. Those observed in other studied groups 

were significantly (P < 0.05) less than observed in 

control or safe dose group. 

 

The result of enzymatic activity in some tissues are 

presented in Table III. The highest plasma AST was 

observed in group D. Safe dose group recorded 

significantly (P < 0.05) less than observed in control 

group. Group E recorded higher values compared to 

control or safe dose group. AST observed in control 

group was comparable to values observed respectively in 

group D and F. The least hepatic AST was observed in 

control group. The highest plasma ALT was observed in 

safe dose group. The least was observed in control group. 

The values observed in control group was not 

significantly (P > 0.05) less than in group C. ALT 

observed in liver of safe dose group were higher than as 

observed in control that recorded comparable values as 

group C. The least ALT value in liver homogenate was 

observed in group D. The highest ALP in liver 

homogenate was observed in group D. The least was 

observed in control group with values as observed in safe 

dose group being significantly (P < 0.05) higher. 

 

In Table IV, ion content in some tissues and enzyme 

activities are presented. As shown in the table, the 

highest ALP in bone tissue was observed in control 

group. Also it can be observed that administration of any 

dosage of the extract recorded significantly (P < 0.05) 

low values compared to as observed in control group. 

MDA activity observed in any of the group except those 

in group C and E recorded values less than observed in 

group administered safe dose. Group administered safe 

dose recorded values significantly (P < 0.05) less than 

observed in control. The level of Ca
2+

 observed in 

muscle tissue of control group compared with values 

observed in safe dose group. These were less than 

observed in respective group C. Very high values were 

observed in respective groups administered other 

different doses. Control subject group recorded the least 

Ca
2+ 

in bone tissue. The highest Ca
2+

 was observed in 

bone tissue of group administered safe dose. Other study 

subjects recorded significantly (P < 0.05) lower values 

than observed in safe dose group which were also 

significantly (P < 0.05) greater than observed in control 

subjects. Comparable levels of serum K
+
 was observed in 
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control, group B and group E or group F. Others 

recorded significantly less values respectively. 

 

 

Table I: Determination of acute toxicity. 
 

Administered dose 

mg/kg body weight 
Observation 

10 No observable effect 

100 No observable effect 

1000 No observable effect 

4000 Mild discomfort and rubbing of the mouth and nose, recovered after 3 hours 

5000 Irritable, rubbing of mouth and nose, recovered after 7 hours 

6000 Sluggish and erratic/irritable rubbing of mouth and nose. Did not recover in 24 hours. 

 

Table II: Organosomatic indices. 
 

Groups Final Weight (g) Liver (g) Heart (g) Spleen (g) Kidney (g) Gain % 

A 184.87 ± 1.969
a 

6.00 ± 0.28
a 

0.71 ± 0.06
a 

0.48 ± 0.03
a 

0.63 ± 0.06
a 

1.43 ± 0.05
a 

B 193.50 ± 9.26
a 

7.10 ± 0.07
a 

0.64 ± 0.07
a 

0.53 ± 0.10
a 

0.66 ± 0.02
ab 

1.33 ± 0.06
a 

C 130.60 ± 0.45
b 

4.33 ± 0.06
bcf 

0.57 ± 0.04
a 

0.59 ± 0.04
a 

0.83 ± 0.02
a 

2.23 ± 0.02
a 

D 150.33 ± 8.42
bc 

5.06 ± 0.31
a 

0.54 ± 0.06
a 

0.48 ± 0.01
a 

0.76 ± 0.13
a 

1.20 ± 0.15
a 

E 179.87 ± 7.07
a 

5.36 ± 0.41
adf 

0.74 ± 0.14
a 

0.53 ± 0.05
a 

1.03 ± 0.05
b 

1.20 ± 0.01
a 

F 167.83 ± 3.46
ac 

5.60 ± 0.20
ac 

0.62 ± 0.09
a 

0.51 ± 0.05
a 

0.76 ± 0.13
a 

1.00 ± 0.05
a 

Data is presented as Mean ± Standard Error of Mean (SEM). Values in the same columns with different alphabetic 

superscripts are considered statistically significantly different (P < 0.05). subjects in Group A served as the control 

group and was administered 1ml of distilled water for 28 days, Group B was administered 547.7mg/g body weight of 

AEAI, Group C was administered 492.95mg/g body weight in AEAI, Group D was administered 602.49mg/g body 

weight of AEAI, Group E was administered 657.26mg/g body weight of AEAI, Group F was administered 611.89mg/g 

body weight AEAI. [AEAI = Aqueous Extracts of Azadirachta indica]. 

 

Table III: Enzymatic activities in some tissues. 
 

Groups 
Plasma AST 

(U/L) 

Hepatic AST 

(U/L) 

Plasma ALT 

(U/L) 

Hepatic Alt 

(U/L) 

Hepatic ALP 

(U/L) 

Muscle ALP 

(U/L) 

A 72.5 ± 0.00
a 

12.72 ± 0.77
a 

6.0 ± 0.00
a 

13.68 ± 0.83
a 

130.64 ± 10.37
c 

556.60 ± 18.67
a 

B 42.50 ± 0.00
b 

19.72 ± 0.31
b 

15.70 ± 0.72
b 

29.17 ± 1.30
b 

1104.90 ± 33.78
a 

529.00 ± 13.55
a 

C 57.50 ± 4.33
e 

40.96 ± 0.20
c 

7.30 ± 1.3
a 

14.50 ± 0.00
a 

1322.00 ± 45.38
b 

605.36 ± 75.93
a 

D 128.33 ± 3.33
c 

18.67 ± 0.42
bd 

10.0 ± 0.00
ac 

6.00 ± 0.00
c 

1382.80 ± 24.53
b 

222.64 ± 39.11
bc 

E 90.00 ± 2.50
d 

16.83 ± 0.23
c 

10.0 ± 0.00
ac 

14.50 ± 0.00
a 

741.52 ± 29.57
d 

129.72 ± 29.77
c 

F 60.00 ± 2.50
ae 

19.37 ± 0.31
bf 

10.76 ± 0.67
c 

14.50 ± 0.00
a 

1127.00 ± 48.71
a 

388.24 ± 15.31
ab 

Data is presented as Mean ± Standard Error of Mean (SEM). Values in the same columns with different alphabetic 

superscripts are considered statistically significantly different (P < 0.05). subjects in Group A served as the control 

group and was administered 1ml of distilled water for 28 days, Group B was administered 547.7mg/g body weight of 

AEAI, Group C was administered 492.95mg/g body weight in AEAI, Group D was administered 602.49mg/g body 

weight of AEAI, Group E was administered 657.26mg/g body weight of AEAI, Group F was administered 611.89mg/g 

body weight AEAI. [AEAI = Aqueous Extracts of Azadirachta indica]. 

 

Table IV: Ion contents and further enzyme activities in some tissues. 
 

Groups Bone Tissue ALP Hepatic MDA x 1 mol Ca
2+

 muscle (mg/dl) Ca
2+

 Bone (mg/dl) Serum K 

A 2151.00 ± 30.95
a 

64.00 ± 0.00
b 

5.83 ± 0.08
d 

1.55 ± 0.01
f 

4.09 ± 0.03
a 

B 1480.30 ± 33.48
bd 

54.33 ± 1.45
c 

5.99 ± 0.03
d 

18.02 ± 0.01
a 

4.22 ± 0.22
a 

C 1812.40 ± 50.19
abd 

75.67 ± 0.88
a 

9.36 ± 0.02
c 

3.30 ± 0.01
c 

3.33 ± 0.07
b 

D 786.60 ± 12.03
c 

22.33 ± 1.20
d 

21.89 ± 0.08
b 

4.48 ± 0.01
b 

2.59 ± 0.29
c 

E 1592.50 ± 164.42
d 

75.67 ± 0.87
a 

22.46 ± 0.03
a 

3.47 ± 0.01
d 

3.81 ± 0.02
a 

F 1671.60 ± 142.12
d 

34.67 ± 0.67
e 

22.38 ± 0.07
a 

3.58 ± 0.01
c 

4.23 ± 0.02
a 

Data is presented as Mean ± Standard Error of Mean (SEM). Values in the same columns with different alphabetic 

superscripts are considered statistically significantly different (P < 0.05). subjects in Group A served as the control 

group and was administered 1ml of distilled water for 28 days, Group B was administered 547.7mg/g body weight of 

AEAI, Group C was administered 492.95mg/g body weight in AEAI, Group D was administered 602.49mg/g body 
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weight of AEAI, Group E was administered 657.26mg/g body weight of AEAI, Group F was administered 611.89mg/g 

body weight AEAI. [AEAI = Aqueous Extracts of Azadirachta indica] 

 

DISCUSSION 
 

The administration of herbal preparations without any 

standard scientific studies on their safety profile has 

caused concerns on their toxicity. Acute toxicity test 

gives clues on the range of dose that could be toxic.
[18]

 It 

could also be used to estimate the therapeutic index - 

safe dose of drugs or xenobiotics.
[19]

 The acute toxicity 

value - LD50 for rats administered aqueous extracts of 

Azadirchta indica was found to be 5477.23 mg/kg body 

weight. Hence the safe dose for administration is 547.72 

mg/kg body weight. 

 

The LD50 determined in this study is greater than 

reported on toxic manifestation on intravenous 

administration of aqueous leaf extract.
[20]

 Kango reported 

toxicity in mice at 2000 - 5000 mg/kg in mice 

administered extract of Azadirchta indica stem bark.
[2]

 

This agrees with this study as toxicity was initially 

evident on administration of 5000 mg/kg body. 

Schorderet reported that LD50 values greater than 5000 

mg/kg body weight are classified as substances with low 

toxicity.
[22]

 Lorke considered, 1 mg/kg body weight as 

highly toxic; 10 mg/kg body as moderately toxic and 

1000 mg/kg body weight as slightly toxic.
[23]

 Hence, the 

aqueous extract of Azadirchta indica can be considered 

as a substance with low toxicity. According to Corbett 

and colleagues, the neem stem bark extract is moderately 

toxic.
[24]

 

 

As shown in organosomatic indices, administration of 

safe dose recorded higher weight comparable to control 

group. Whereas, administration of other doses 

respectively recorded significantly (P < 0.05) lower 

weight. This type of change has been implicated in the 

normal functioning of the body.
[25,26]

 

 

Relative organ weight do serve as an indicator of 

physiological and pathological status in man and 

animals.
[27]

 Toxic substances induces abnormal 

metabolic reactions that affect primary organs such as 

heart, liver, spleen and lungs and alteration in their 

weight are signs of impairment in their normal 

functioning.
[28]

 As shown in the organosomatic indices 

table, atrophy of the liver and spleen occurred with 

administration of safe dose in test rats. This was also 

observed in kidney index. Lloyd reported atrophy in 

liver, adrenal gland and spleen weight in a similar 

study.
[29]

 No significant reduction in heart weight was 

observed in most test groups in this study. Reduction 

condition has been reported in toxicity studies in which 

dogs and rats were treated with high doses of angiotensin 

converting enzyme (ACE) inhibitor.
[26]

 The condition 

observed in this study did not implicate deleterious effect 

on heart with administration of the extract at safe dose. 

 

In Table III, result of enzyme study is presented. AST in 

safe dose group was significantly lower than observed in 

control group. Reduction in activity of AST implicates 

inhibition or inactivation of the enzyme.
[30]

 It is also 

associated with inhibition of the cofactor, vitamin B6 

following loss of total protein resulting from 

gastrointestinal injury or reduction in hepatic synthesis 

when there is reduced nutrition.
[31]

 Groups administered 

dosage above the safe dose recorded high AST activity. 

Elevation of AST in plasma is usually associated with 

myocardial infarction, acute liver cell damage, viral 

hepatitis, carbon tetrachloride poisoning and damages to 

muscle tissue.
[32,33]

 A low concentration of A. indica 

extract has been reported to possess hepatoprotective 

ability as observed with administration of safe dose.
[34,35] 

Generally, the level of AST in liver homogenate of rats 

administered the respective doses were higher than 

observed in control. This can be ascribed to increasing de 

novo synthesis of the enzyme molecule or adaptation by 

their liver to the assault from the plant extract that led to 

higher activity.
[36]

 Similar observation has been reported 

with administration of extract of Morinda lucida stem 

bark.
[37]

 AST as a biomarker of hepatic integrity is to a 

certain extent a measure of hepatocellular damage that 

could have occurred in the adaptation process.
[38]

 

 

The ALT values observed in plasma or liver homogenate 

recorded similar pattern with safe dose group recording 

high values compared to the control group. Studies have 

shown that increase in serum ALT level could result in 

hepatotoxic problems as liver damage.
[39]

 The 

implication is that plant extract could contain some 

cytotoxic phytochemicals that could have led to damage 

and leakage of ALT. This is not supported by the non-

quantitative ALT values observed in rats administered 

different higher doses. It is most likely to be due to part 

of the adjustment induced by that dosage in the 

biochemical regulation of intracellular amino acid 

pool.
[40]

 Higher values of ALT in liver homogenate or 

plasma was observed in groups E and F. This confirms 

those doses as respectively being toxic as an increase in 

enzyme activities results in hepatotoxic problem as liver 

damage.
[39]

 

 

In Table IV, the further effect on other enzymes and ion 

content of some tissue are reported. As shown, 

administration of the respective doses of the extract 

recorded decrease in alkaline phosphatase activity in 

bone, this will have adverse effect on metabolic process 

involving synthesis of nuclear proteins, nucleic acids and 

phospholipids as well as cleavage of phosphate esters.
[41]

 

Decrease in ALP in bone has been associated with 

disruption in the ordered lipid bilayer.of membrane 

structure detectable with increase in quantity of ALP in 

the blood.
[41]

 This effect is most severe in group D. As 

shown in the table administration of safe dosage 

recorded significantly (P < 0.05) low lipid peroxidation 

compared to control considering MDA values. The effect 

did not seem to be dose dependent. This decrease can 
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offer protection against radical and reduce lipid 

peroxidation. 

 

The level of Ca
2+

 in muscle of control rats compared 

with those administered the other different doses. This 

trend has been reported in earlier study in serum of rats 

administered different doses of extract of A. indica stem 

bark in male wistar rats.
[42]

 The level of Ca
2+ 

shown in 

the table confirm this trend i.e the increase in tissue Ca
2+ 

with administration of the extract even the safe dose that 

recorded the highest level. 

 

Calcium is an important ion present in the body found 

mainly in the bones. At normal level, it helps in enzyme 

activation, muscle contraction, coagulation of blood, 

regulation of some hormonal secretion and cell 

membrane permeability.
[43]

 Increased Ca
2+ 

level as 

observed is associated with hyperthyrodism, malignant 

tumor, acute osteoporosis and adrenal insufficiency.
[13]

 

These adverse effects can manifest significant alterations 

in the levels of biomolecules such as enzymes, metabolic 

products, normal functioning and histomorphology of 

organs.
[44]

 These need to be investigated to promote 

nutraceutical usage of product. 

 

The result of the administration of the extract only 

recorded adverse effects on K
+ 

on administration of 10% 

below safe dose or 10% above safe dose. Comparable K
+ 

levels were observed on administration of other doses 

respectively. This did not agree with that reported by 

Ahmad and colleagues on administration of higher 

dosage of aqueous leave extract of Vitex doniana.
[45]

 

Clinically, electrolytes such as K
+ 

is among the 

parameters that are useful in determination of kidney 

function.
[46]

 The elevation or depletion of the level of the 

ion may be an indicator for a kidney problem in response 

to which medical checkup for kidney function is 

required.
[47]

 Administration of the safe dose did not 

implicate kidney dysfunction. Low value observed on 

administration of 10% below safe dose or 10% above 

safe dose did. The value observed in group C though low 

was comparable to those of group A or group B 

respectively. 

 

CONCLUSION 
 

This study presents evidence to support usage of A. 

indica stem bark extract at safe dose (SD) at sub-lethal or 

acutely toxic doses ALP index suggest that the extract 

could lead to disruption in the ordered lipid-bilayer of 

membrane, adversely affect nuclear protein synthesis and 

cleavage of phosphate esters. When adequately 

administered as in group C i.e the safe dose, kidney 

function is not compromised, body weight gain is 

comparable to control, lower lipid peroxidation is 

reflected in hepatic MDA index and liver protection 

effect is reflected in plasma AST value that is lower 

compared to as in control subjects. 
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