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ABSTRACT
Background: Recently, many drugs have been developed and used for the treatment of hepatic
and renal diseases. Nutmeg apart from being utilized as kitchen spices in Nigeria has also been
used for healing and medicinal purposes.
Aims: In the present study, nutmeg supplement was evaluated against Acetaminophen (APAP)
induced hepato- renal-toxicity.
Study Design: Twenty (20) adult wistar rats weighing185-220 were obtained from animal house of
the department of Pharmacology University of Port Harcourt were divided into four groups having 5
rats each (n=5).
Methodology: The animals were divided into four groups of 5 rats each: Group A (normal control)
were administered distilled water, group B (negative control) received a single dose of
acetaminophen (1000 mg/kg) for two days. Group C received 500 mg/kg body weight of nutmeg
supplement one hour before receiving 1000 mg/kg acetaminophen, while group D received
acetaminophen (1000 mg/kg) only on day 1 and 2 and the drug extracts on day 3-7. All dosage was
_____________________________________________________________________________________________________
*Corresponding author: E-mail: chuogeson@yahoo.com;

Abaekwume and Kagbo; JAMPS, 22(11): 1-14, 2020; Article no.JAMPS.63707

dissolved in distilled water orally. The experiment lasted for seven days. Twenty four hours after
drugs administrations the animals in each group were anaesthetized. Blood samples were collected
and animals sacrificed, liver and kidney tissues removed for various histopathological,
biochemistry, antioxidant and haematological examinations using standard procedures. Statistical
analysis was done using ANOVA and Tukey poc-hoc Test.
Results: Administration of nutmeg supplement orally effectively restrained APAP-induced
alterations in the activities of hepatic (48.60-38.00) and renal markers and Antioxidant enzymes in
liver (0.43-0.53). The hepatic and renal architecture of APAP administered rats showed distorted
liver and kidney tissues, hepatic vacuolations, destroyed glomerular and renal tubules.
Nutmeg+APAP as well as APAP+ Nutmeg administrations were able to ameliorate the effects of
APAP administration.
Conclusion: The result indicated that APAP overdosed is hepato-renal- toxic and Nutmeg
supplement possessed hepato-prote-curative properties as well as renal-prote-curative properties
against APAP-induced damage in rats.

Keywords: Acetaminophen; antioxidant enzymes; biochemistry and hepato-renal-protective agents.
manifested as hepatic necrosis (Obu et al., 2012;
Juma et al., 2015).

ABBREVIATION
APAP: Acetaminophen

The liver possesses detoxifying property, support
homeostasis and regulating energy balances [6].
All the chemical substances injected in the body
through food are absorbed through the
gastrointestinal tract (GIT) and are eliminated by
liver. The injection of these chemicals can lead to
tissues damage [2].

1. INTRODUCTION
Drug inducement is not a new thing in our society
today. It has been the problem encountered
intentionally and unintentionally in our day to day
use of drugs [1]. Toxicology is defined as the
study of adverse physicochemical effects of
chemical, physical or biological agents on living
organisms and the ecosystem, including the
prevention and amelioration of such adverse
effects (Abubakar et al. 2018).

Kidney is the second core organ found in animal
body. They are pair of bean-shaped organs
found on the lower part of the abdominal cavity,
below the ribs and below the stomach (in the
renal system) [7]. They help in blood filtration,
maintenance of acid-base balances, excretion
i.e. ultra- filtration, filtrating waste materials from
food, medications and toxic substances filtering
[1]. Because of all these basic functions the
kidney performs and the toxins they encounter
the kidney are prone to various problems.

Acetaminophen toxicity accounts for 70,000
hospitalizations each year [2]. The liver is the
most indispensible organs in the mammalian
body and performs all important functions that
affect all body system. They are concurrent with
metabolic
process
in
the
body
[3].
Acetaminophen (APAP) also known as
paracetamol is a widely studied and most
commonly used drug for the treatment of mild
pain and reduces fever. It is a widely used over
the counter analgesic [4]. It is a safe drug when
given in remedial doses but it’s over dose is fairly
common since it has narrow therapeutic index.
APAP over dose is the most common cause of
hepatic and renal damage in both humans and
experimental animals after viral hepatitis [4,5]. Nacetyl – P benzoninoneimine (NAPQI) is one the
metabolites of acetaminophen which is
responsible for its toxicity [4]. Over dose of
acetaminophen causes release of NAPQ1 which
triggered decrease in glutathione by 70%. The
excessive amounts of NAPQ1 bind to
hepatocytes causing cellular toxicity, which is

Regularly taking of certain over the counter
medication such as non steroidal antiinflammatory drugs, can cause liver and kidney
damage over time [8].
Human reliance on medicinal plants to alleviate
diseases had been since ancient time. Medicinal
plants had been used and applied in treatment
for over thousands of years ago. Herbal drugs
are major constituents of various alternative
systems of medicinal used worldwide [9].
Recently, many drugs have been developed and
used for the treatment of hepatic and renal
diseases. Several herbal medicines had been
found to possess antibody and antiviral
properties [10]. However these drugs are harmful
2
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and have side effects such as insomnia,
vomiting, constipation and depression [6]. They
are used in ethno-medicine to treat different
ailments [11,12]. Myristica fragrans Houtt
(nutmeg) is a hard brown seed from the nutmeg
tree. It is indigenous to Banda Islands of
Indonesia but also grown in the Caribbean
especially in Grenada [13,14]. It belongs to the
family myristicaceae. It is cultivated for two
species derived from its, nutmeg and mace.
Studies have shown that apart from being used
as kitchen spices has also been used for healing
and medicinal purposes, potent brain booster,
increasing circulation and allowing better
concentration, promotes digestion, assists in oral
health, works as a detoxifier, treats insomnia,
relieves pain, cure cancer and also acts as a
powerful antioxidant [14,15,16]. Others also had
been reported to possess some phytochemical
properties
which
had
hepatoprotective,
nephroprotective and improvement to these liver
and kidney damages. The most effective usage
of medicinal drugs in ameliorating or militating
liver and kidney damages caused by
Acetaminophen excessive intake has not been
reported by few researchers [17]. Base on this,
the study is aimed as to ascertain the
ameliorative effects of nutmeg on the hepatorenal damages caused by acetaminophen
toxicity.

negative control group received a single dose of
acetaminophen (APAP) (1000 mg/kg) dissolved
in 5 ml of distilled water orally for two days.
Group three which serves as prophylactic group
were administered with 500 mg/kg body weight
of nutmeg dissolves in distilled water one hour
before the administration of 1000 mg/kg
acetaminophen dissolves in distilled water, group
while group D (curative group) received the
acetaminophen (APAP) (1000 mg/kg) dissolved
in 5ml of distilled water orally only on day 1 and 2
and the drug extracts on day 3-7. The weights of
the animals were taken on day 1, 4 and 7 and
dosages adjusted according to the changes in
body weight. The experiment lasted for seven
days. This is according to the method described
by [18] with slight modification. Twenty four hours
after drugs administrations the animals in each
group were anaesthetized. Blood samples were
collected. After blood collection, animals were
sacrificed, liver and kidney tissues removed and
serum collected for histopathological tests hours,
liver and kidney biochemistry, antioxidant
enzymes and haematological examinations using
standard procedures. Histological examinations
of the liver and kidney were done by fixing in
formaldehyde
and
hematoxylin
staining.
Statistical analysis was done using ANOVA and
Tukey poc-hoc Test.

2.2 Experimental Design
2. MATERIALS AND METHODS
Twenty (20) adult male wistar rats were divided
into four groups having 5 rats each (n=5). The
supplement powders of the medicinal drugs were
dissolved in distilled water.

2.1 Procurement of Animals
Twenty (20) healthy adult male wistar rats
weighing 185-220 kg were obtained from the
animal
house
of
the
Department
of
Pharmacology of the University of Port Harcourt.

The animals were fasted for twenty four hours,
prior to the experiment under standard laboratory
condition, but were allowed free access to water
ad libitum. After 24 hours, group A which serves
as positive control received distilled water (5
ml/kg) orally for 7 days. Group B which serves as
negative control group received a single dose of
acetaminophen (APAP) (1000 mg/kg) dissolved
in 5 ml of distilled water orally for two days.
Group C were given Myristica fragrans (nutmeg)
powdered supplement dissolved in distilled water
(500 mg/kg) were administered orally daily one
hour before administering acetaminophen
powder dissolve in distilled water for 7 days.
Twenty four hours after drugs administrations the
animals in each group were sacrificed [5,6] these
groups are called prophylactic groups. Group D
which is curative groups was administered with
Acetaminophen only on day 1 and 2 and the drug
supplement from day 3 to day 7 according to the

The rats were maintained under 12 hour’s lightdark cycle. Rats were housed in polypropylene
cages and fed with finishers’ marsh. They were
allowed free access to regular tap water ad
libitum.
Rats were acclimatized for one week before the
start of the study. Handling of experimental
animals was in accordance with the National
Institute of Health Guide for care and use of
Laboratory Animals.
The animals were divided into four groups of 5
rats each: After 24 hours, group A which serves
as normal control group were administered with
distilled water for 7 days, group B
(Acetaminophen group) which serves as
3
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method used by [18] with slight modification.
Slight
modification
is
administering
dministering
of
acetaminophen drug one hour after extracts
administration. The weight of the animals was
measured on the first, fourth, and seventh day of
drugs and extracts administration respectively
and dosages adjusted according to change in
body weight.

formations solutions, dehydration in ascending
grades of alcohol (ethanol), cleared in xylene and
embedded in paraffin. 50 m thick section
sections were
obtained and subsequently strained with eosine
and haematoxylin and PAS and examined under
light microscope [5].

2.6 Haematological Examination

2.3 Biochemical Evaluation

The haematological parameters such as Red
Blood Cell (RBC) count, White Blood Cells
(WBC), Platelets (PLT), Parked Cell Volume
(PCV), Haemoglobin, Neutrophils, Lymphocytes,
Eosinophil and Monocytes were calculated by
using automated haematology analyzers.

All the rats were fasted for 12 hours at the end of
the treatment period. The blood was collected by
cardiac puncture using sterile disposable
syringes under mild chloroform anesthesia. Sera
were separated out by centrifuging
g at 3000 rPm
for 10 minutes to get serum for Biochemical
parameters study. The animals were then
sacrificed by cervical and homogenized for
histopathological studies.

2.4 Liver
and
Assessment

Kidney

2.7 Antioxidant Studies / Biomakers
Hepatic
and
Renal
Antioxidant:
GSH
(Glutathione), SOD (Superoxide Dismutase),
MDA (Malondialdehyde) and Catalase (CATA)
were determined using method described by [18]
in [19] with slight modification.

Enzymes

Using the standard liver enzymes Kidney
biochemical assessment method, the serum
collected was assayed. Liver enzymes assyed
are; Alanine Aminotransferase (ALT), Alkaline
Phosphatase
(ALP)
and
Aspartate
Aminotranferase (AST), Bilirubin, Total Protein,
and
Albumin
levels.
Kidney
enzyme
assessments like Creatinine, Blood Urea
Nitrogen (BUN)
and
cholesterol. Blood
Electrolyte such as sodium, potassium, chlorides
was measured using the Hitachi 902, Automatic
Chemical Analyzer.

2.8 Statistical Analysis

2.5 Histopathology

3. RESULTS AND DISCUSSION

The liver tissue
sue were dissected out and fixed in
the 10% formalin, dehydrated in gradual ethanol
cleared in Xylene and embedded in paraffin wax
sectioned (50 m) with a rotary microtome and
were stained with Haemotoxylin and eosine
(H&E).

3.1 Effects of Extracts on Biochemical
Parameters

Statistical
cal Analysis was conducted using
Statistical package for Social Sciences (SPSS)
version 16.0 (Chicago IL, USA). The mean value
of data collected was represented as means,
standard error of mean (S.E.M). The data were
analyzed using one way analysis of Vari
Variance
(ANOVA) and the difference between the groups
was determined using Tukey’s Post Hoc test.
Statistical significant was set at the P
0.05
levels.

3.1.1 Effect on the liver enzymes
In Fig. 1, there was significant (P<0.01) elevation
in the levels of AST, ALP, ALT levels on the liver
enzymes of the group administered with APAP.
In Group C (Nutmeg+APAP), there was
significant (P< 0.01) rise in the level of AST, ALP
and TB. In group D (APAP +Nutmeg), there was
significant (P<0.01) rise in the levels of AST,
ALP, ALT and significant (P<0.05) elevation in
TB compared to control group A. There was
significant (P<0.05) reduction in AST compared
to Group B.

The liver sections were evaluated histologically
with light microscope with camera attached to it.
The liver sections were scored and evaluated to
the severity of the hepatic injury.
The kidney was freed from connective tissue
coverings and gently removed,, weighed and
examined microscopically 3-5 mm2 thick pieces
were excised from the organ and fixed in 10%
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Fig.
Fig 1. Effect on the liver enzymes
3.1.2 Effect on the kidney biochemistry

significant (P<0.01) reduction in renal CATA and
renal GSH, as compared to group A.

Table 1 show that, there was significant (P<
0.05) elevation in creatinine level on the liver
enzymes of the group administered with APAP.

3.2.2 Effects on haematological parameters:
The effects is shown in Table 4

In group C (Nutmeg+APAP) there was significant
(P<0.01) increase in creatinine level in
comparison with control group A.

Rats
treated
under
curative
use
(APAP+Nutmeg), showed significant (P<0.01)
reduction in the serum PCV count, HB and RBC
count levels compared to group A.

3.2 Effects of Different Extracts on the
Hepatic Anti-Oxidant
Oxidant Parameter
Parame

The kidney of the control
rol group in Plate 1 (A1b),
showed histologically normal kidney and renal
tubules. Kidney section of group B in Plate 2
(B1b) showed kidney sections with severe
distortion of the renal tubules, and shrinkage of
glomeruli. Group C and Group D kidney section
sections
in Plate 3 and 4 (Dib, H2b)) showed distorted
kidney with distorted renal tubules (RT) and
glomeruli (G) with preserved glomerular tufts.

3.2.1 Effects on the liver antioxidant
parameter as shown in Table 2
APAP Administration causes a significant
(P<0.01) rise in hepatic CATA. Liver antioxidants
of rats treated with Nutmeg+APAP extract shows
significant (P<0.01)
0.01) reduction in hepatic CATA
and GSH. In group D (APAP + Nutmeg), there
was significant (P<0.01) reduction in hepatic
GSH compared to control group A.

The histological investigation of the liver tissue
as illustrated in plate 5-8 (A2b--D2b) showed
normal control group
p with good hepatocytes with
central vein (CV) containing blood cells as well
as normal hepatic sinusoids. Liver tissue of
APAP treated rats groups indicated distorted
tissue and deteriorated cords of hepatocytes,
sinusoids, central vein and portal triad.

Table 3 shows the effects of drugs administration
on renal antioxidant. Group treated with APAP
showed
d significant (P<0.01) reduction in the level
of renal CATA and renal GSH, levels respectively
compared to Group A. Groups treated with
Nutmeg+APAP and APAP +Nutmeg, showed
5

Abaekwume and Kagbo; JAMPS, 22(11): 1-14, 2020; Article no.JAMPS.63707
no.

Table 1. Effects of extract on kidney biochemistry
Groups
A
B
C
D

Sodium
113.80±4.15
142.20±8.38
118.50±9.87
125.40±9.14

Potassium
5.42±0.27
7.58±10.44
4.95±0.78
5.00±0.76

Urea
2.74±0.13
4.68±0.22
17.13±11.97
3.84±0.27

Creatinine
98.40±4.70
130.00±6.16*
146.75±4.96**
113.80±3.40

Cholesterol
42.00±2.78
49.20±1.24
41.75±2.14
48.00±1.41

Chloride
26.20±3.31
26.80±1.02
25.50±1.71
28.40±0.75

Values are given as mean ± SEM for 5 rats in each group; experimental groups are compared with Group A.
*p<0.05, **p<0.01 vs Group B. P: statistical level of significance as determined by one
one-way
way Analysis of Variance
(ANOVA) fo
followed by Tukey’s post-hoc test

Table 2.
2 Effects on liver biomarkers
Groups
A
B
C
D

CATA
1.83±0.53
0.43±0.08**
0.53±0.11**
1.15±0.14

SOD
0.56±0.12
0.57±0.05
0.38±0.10
0.76±0.07

MDA
0.39±0.09
0.34±0.05
0.53±0.07
0.34±0.09

GSH
1.46±0.09
0.29±0.03**
0.36±0.02**
0.42±0.02**

Values are given as mean ± SEM for 5 rats in each group; experimental groups are compared with Group A.
*p<0.05, **p<0.01 vs Group B. P: Statistical level of significance as determined by one-way
way Analysis of Variance
(ANOVA) followed by Tukey’s post
post-hoc test

Table 3. Effects of extract on kidney biomarkers
Groups
A
B
C
D

CATA
1.32±0.11
0.64±0.09**
0.51±0.15**
0.46±0.08**

SOD
0.31±0.05
0.37±0.07
0.41±0.16
0.34±0.06

MDA
0.70±0.05
0.57±0.08
0.56±0.16
0.75±0.04

GSH
1.11±0.06
0.39±0.01**
0.45±0.03**
0.41±0.03**

Values are given as mean ± SEM for 5 rats in each group; experimental groups are compared with Group A.
*p<0.05, **p<0.01 vs Group B. P: statistical level of significance as determined by one
one-way
way Analysis of Variance
(ANOVA) followed by Tukey’s post-hoc test

Fig. 2. Effects of the extracts on the mean body weight of rats
There were no significant (P>0.05) different in the body weight of the rats in all the groups as compared to group
A and B (Fig. 2)

6

Abaekwume and Kagbo; JAMPS, 22(11): 1-14, 2020; Article no.JAMPS.63707

Table 4. Effect of the nutmeg extracts on haematological parameter
Groups
A
B
C
D

PVC (%)
41.20±0.74
33.40±1.03
35.75±2.84
29.20±1.24**

HB (g/dl)
13.68±0.25
11.12±0.33
11.87±0.93
9.68±0.43**

RBC (x1012/l)
6.04±0.14
4.87±0.20
5.33±0.49
4.13±0.11**

WBC
8.62±0.55
7.52±0.35
7.33±1.57
10.76±0.73

PLT
248.60±11.81
235.00±8.64
221.00±16.11
217.00±6.40

N (%)
33.00±11.81
21.80±1.36
26.00±1.68
30.20±1.56

L (%)
66.00±1.87
66.00±1.38
62.50±1.04
58.00±2.55

E (%)
3.00±0.32
4.20±0.37
3.75±0.48
3.60±0.51

M (%)
8.00±0.55
8.00±0.55
7.75±1.32
8.20±1.36

Values are given as mean ± SEM for 5 rats in each group; experimental groups are compared with Group A. *p<0.05, **p<0.01 vs Group B. P: statistical level of significance as
determined by one-way Analysis of Variance (ANOVA) followed by Tukey’s post-hoc test
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Table 5. Effects on initial and final effects on the mean body weight of rats
Groups

A
B
C
D

Initial body weight

Body weight
Final body weight

133.60±6.61
105.00±4.28
105.00±4.38
141.40±15.50

139.00±9.34
128.00±4.62
119.00±9.79
122.40±6.88

Percentage change in
body weight (%)
4.0
2.2
13.3
13.4

Values are given as mean ± SEM for 5 rats in each group; experimental groups are compared with Group A. No
significant difference compared to Group A at p<0.05. P: statistical level of significance as determined by oneway Analysis of Variance (ANOVA) followed by Tukey’s post-hoc test

Plate 1-4. Photomicrograph (x400) showing histological slides of the Kidneys
Aib- Normal control, Bib- Acetaminophen, Dib- nutmeg+Apap, H2b- Apap+nutmeg
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Plate 5-8. Histological results Plate 5-8 (Aib-H2b) showing the liver of rats treated with APAP
and nutmeg powdered supplements
Liver histology of the group that received
Nutmeg+APAP and (APAP+ Nutmeg) treated
rats group as illustrated in Plate 7 and Plate 8
showed
histological
distorted
tissues,
generalized vacuolations with patchy areas of
normal hepatocytes encircled.

In our work, acetaminophen administration
resulted in rise of ALP, AST and ALT, TB and TB
levels [32].
In this work, high level of AST and ALT was
shown which indicated that AST and ALT were
released into circulation indicating liver damage.
Acetaminophen overdose or abuse results in
permanent obliteration of liver cells in turn
resulting in alarming and absolute high elevation
in serum level of enzymes ALT, ALP, and AST
[33]. This is in agreement with [18,34,35,36] who
reported that paracetamol intoxication produced
a significant increase in AST, ALT ALP. In our
work, APAP administration (1000 mg/kg) caused
acute liver injury in rats, characterized by an
increase in serum activity of transaminase and
phosphatase (AST, ALT and ALP). When there is
damage of cell, cytoplasmic transaminase will be
released thereby leading to the damage of the
liver structure cohesion, because these are
normally located on the cytoplasm, mitochondrial
and microsome released into the circulation after
cellular damage [37] or due to the alteration to
the cell membrane permeability, increase
anabolism and reduction in breaking down of
aminotransferase. This is also in agreement with
[38,39] who found out that serum levels of both
ALT and AST were elevated almost four folds in
acetaminophen treated group in relation to
control. Decrease in serum, plasma level of total
protein, albumin is also the evidence of chronic
liver damage. Similar to our work, [26] reported
that acute acetaminophen toxicity induced
remarkable elevation on plasma ALT, AST and
ALP action and significantly decrease in plasma
level of total protein and albumin of rats. It is also
in agreement with [40] who revealed that
acetaminophen induced toxic injury of the liver of

3.3 Discussion
Subsequent upon acetaminophen intake, greater
percentage of the drug is metabolized by
sulphation and glucuronidation to unreactive
metabolites [17,20,21,22,23]. Overdosed of
Acetaminophen, cause large amount of APAP to
generate cytochrome P450 enzymes in rats
leading in the formation of reactive metabolite
NAPQI, thereby resulting to the saturation of the
hepatic glucoronide and sulphate then increase
the P450 sulphate conjugation pathway
triggering the oxidation pathway [24,25], resulting
to subsequent depletion in detoxification ability of
the liver intracellular GSH and mitochondrial
proteins, thereby inducing mitochondrial oxidant
stress and dysfunction; this results in nuclear
DNA fragmentation and necrotic cell death
[26,27,28,29]. Therefore, increased level of free
NAPQI mediates oxidative damage and thus
enhances cellular injuries and organ dysfunction
[30].
Intracellular glutathione is protective in nature
and once it is depleted, hepatic and renal
damage may occur [31].
In the present study, the ability of nutmeg
supplement drug to protect or cure drug- induced
hepto-renal toxicity was assessed. Double
dosages of acetaminophen were used to induce
liver and kidney damage.
9
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rats as seen by significant decrease in albumin
level. This indicated the decrease in capacity of
hepatic to synthesize protein and consequently
liver weight.

no significant related effect as compared to
Control A. This is in disagreement with [17] which
reported significant rise in blood electrolytes on
administration of acetaminophen. This may be
due to differences drug duration. Antioxidant is
any substance that delays, prevents, removes or
inhibits oxidation of substrate when present at
low concentrations compared with those of an
oxidisable substrate [46]. It protects tissue
against oxidative stress which accounted for its
hepato-reno-protective activity.

Significant reduction in the level of AST, ALP
ALT, TP and ALB I both use indicated present of
ameliorative properties indicating that Nutmeg
reduced the damage induced by APAP and
hence avoids leakage of marker enzymes. This
is in consistent with [37] who reported
administration of nutmeg to the acetaminophen
induced toxicity was able to reduced the levels of
elevated liver enzymes, ALP, ALT and AST
indicating antioxidants exposing hepatoprotective
effects of nutmeg seen on its ability to mitigating
the toxic effect on the liver. This could be due to
the scavenging property of nutmeg extract
showing the present of antioxidant such as
alkaloids, flavonoid and myristicin [41].

Administration of doses of APAP produced
remarkably depletion in the hepatic glutathione,
significant effects on the antioxidant enzyme,
superoxide dismutase with significant reduction
in catalase. Decreases in the antioxidant
indicated increased generation of ROS a reactive
oxygen species (ROS) thereby creating an
oxidative stress in the liver MDA production
which means enhancement of lipid peroxidation
leading to tissue damage and failure of the
antioxidant defense mechanism which resulted
to, an excess modulation of free radical and
depletion of GSH and SOD resulting to liver
necrosis. This is in contrarily with [5,47] who
reported elevated MDA in Acetaminophen is as a
result of GSH depletion leading to oxidative
stress and lipid peroxidation. This can also be as
a result of duration of the dose which caused
alteration of the organ.

Administration of APAP to the rats in our result
reviewed that acetaminophen caused elevation
in serum blood urea nitrogen and serum
creatinine level indicating kidney damage. Our
findings were also in line with an earlier reported
work of [42] that sera levels of creatinine and
urea in kidney diseases will rise because the rate
of production exceeds the rate of clearance due
to the defect in kidney function and these
elevated state of urea and creatinine had been
considered as index of assessing nephrotoxicity,
supporting to this, the disturbance of the renal
functions was further reflected on its faulty reabsorptive power of albumin and protein in
plasma levels, which led to their facade in high
quantities in the urine and thus decreased in sera
levels [35]. In addition, attenuation of total protein
and albumin associated with improved serum
urea and creatinine was cons signifying a further
indication of kidney glomerular damage after
APAP injection [43]. Thus, significant rise in
creatinine level in the present study established
renal damage in rats following APAP over dosed.
Although, it is clear from earlier medical data that
elevations in the urea and creatinine plasma
levels have been demonstrated to be reflects
succession of renal disease in a range of animal
models and man [44].

Rats pretreated with APAP + nutmeg extract
showed significant reduction in hepatic CATA,
hepatic GSH but no significant effect on hepatic
SOD and hepatic MDA compared to A but no
significant elevation in CATA and GSH when
compared to group B. In curative (APAP +
Nutmeg) use, however produced high rise in
hepatic CATA and non significant increase in
hepatic GSH compared to APAP group. Hepatic
CATA is closer to the normal control indicating
free radical scavenging property The result is in
agreement with what was previously reported by
[37] that nutmeg was found to possessed
myristicin which is an antioxidant and
hepatoprotective compound suppressing lipid
peroxidation in the liver by trapping free radical
ROS directly.

Yoon et al. [45] reported improvement ALT, ALP
and AST enzymes, insignificant different in
creatinine, urea (improvement in kidney
function), lipid peroxidation, reduce the formation
of cholesterol preventing tissue damage.

Treatment of rats with nutmeg showed reduction
in renal CATA and renal GSH in both use
compared to A. whereas there was no significant
changes in both uses compared to B, thus
indicating lack of improvement to kidney
damage. This is in disagreement with [14] which
reported improvement on renal antioxidant. The

The concentration of the electrolyte on the serum
when acetaminophen is administered only had
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discrepancy in result may be due to difference on
duration of the drug dosage administration.

group with apoptotic hepatic and slight
vacuolations of hepatocytes after acetaminophen
and nutmeg administration. This is also in line
with [48] who reported to countable alteration of
the liver after nutmeg administration, thus
indicating the hepato-protective and curative
effects of nutmeg.

Haematological parameters evaluation is usually
done as to ascertain the adverse effects of any
foreign molecule in the blood of the rats under
investigation [48].
There was insignificant statistical effect on
haematological parameter in APAP treated rats
serum compared to control A. This result
disagreed with [42] who reported significant
decrease in RBC, Hb, PCV in APAP treated rats
compared to control. This may be due to different
dosages. Differently from our result, [49] also
reported decrease in PCV and RBC counts
relative to control. The report also recorded
decrease in WBC causing deleterious effect on
the blood chemistry. The discrepancy from our
result could be as a result of different in doses,
route and duration of drug administration.

Acetaminophen overdose generated reactive
oxygen species which triggered oxidative stress
which is scavenge by antioxidant found in the
drugs used as hepato-renal protective and
hepato-curative agents. The above results and
discussion suggested that liver damage was
caused by oral administrating of 1000 mg/kg
double doses of acetaminophen in wistar rats
and oral administrations of medicinal drugs
supplements resulted in ameliorating the damage
caused by APAP administration for seven days.
The photomicrographs of the renal tissues of the
experimental
animals
when
illustrated
histologically in Plates 5-8 (A1b- H2b) The kidney
of the control groups shows glomerular
surrounded with bowman capsules and renal
tubules of control groups as illustrated by A1bA2b (Plate 1).

There was no haematological related treatment
effect on APAP + Nutmeg group in prophylactic
use but in curative use there was significant
reduction in serum Levels of HB and RBC and
significant rise in PCV compared to control A this
may be due to imbalance in antioxidant activities
in the blood cells.

Hence, in kidney sections APAP as illustrated in
Plate 2 caused severe changes in renal cells,
distorted renal tubules and glomerular. This is
similar to [5] who reported toxic effects of APAP
on the kidney. This report also agreed with [42]
who reported that kidney sections of APAP
treated group caused severe alterations in renal
cells. [17] also reported disorganized glomerulus,
dilated and inflammatory tubules.

The hepatic tissues of the experimental animals
are
illustrated
histologically
in
the
photomicrographs presented in Plates 5-8 (ai-di).
Plates 1-4 illustrated histologically normal liver
showing: Hepatocytes (H) that are histologically
good. There was present of central vein (CV)
containing blood cells, hepatic sinusoids; that are
histologically normal. In the APAP treated group,
the liver tissue as illustrated in Plates 5-8 showed
distorted and destroyed liver with vacuolation.
This is in consistent with [18] who reported
ballooning and degeneration as well as
sinusoidal congestion of the liver 24 hours after
APAP administration. This also agreed with [35]
who reported that in paracetamol treated group,
there was distoration of liver architecture; there
were also vacuolation of hepatocytes, infiltration
with inflammatory cells.

Histopathology of the kidney of rats treated with
nutmeg (Nutmeg+APAP) as illustrated in Plate 3
reviewed preserved glomeruli tuft in both uses.
Curatively, (APAP+nutmeg) produced distorted
renal tubules with distorted glomeruli and
preserved tuft. Distorted renal and glomerular is
in consistent with Eweka and Eweka [42] who
reported that administration of nutmeg (500
mg/kg) produced deleterious effects on the
kidney of adult wistar rats at higher dose. This
may be due to dose dependant. The preserve
tuft may be added advantage since it means the
glomeruli are not shrunken.

Hepa-architecture of the group administered with
nutmeg after APAP (Nutmeg+APAP) intoxication
in prophylactic as shown in Plates 1-4 showed
patchy area of normal hepatocytes unlike in
curative use (APAP+Nutmeg) which produced
generalized vacuolations and microvesicular
stearhtosis. In agreement with [37] which
reported much healthier tissues than APAP

4. CONCLUSION
It is concluded that Nutmeg possesses
hepatorenal-prote-curative
property
which
improved
the
damage
caused
by
11
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thus it’s used in traditional medicine. There is
therefore need for further research as to validate
the reliability of the findings.
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