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Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury in Wistar rats
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Abstract

Liver damage is of a growing concern. The study aimed at investigating the effect of Nescafe on carbon
tetrachloride (CCL,)-induced liver injury. Rats were randomly grouped viz; groups: 1 to 5 of 6 rats each.
Groups-2 to 5 received intraperitoneal doses of CCl,, at 2ml/Kg body weight, in 3:1 v/v preparation of
CCL, and olive oil, weekly for one month. Groups-1 and 2 were normal and positive control respectively
and received distilled water (10ml/kg body water). Groups-3 to 5 were fed orally with 41.67, 62.22 and
72.22mg Nescafe suspension respectively, by gavage, weekly for one month. A day after treatment
period, rats were anaesthetized and blood withdrawn from heart, using the heart puncture technique.
Serum parameters viz: aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP), total protein (TP), albumin, total bilirubin (TB), Total Cholesterol (T-Chol),
Triglyceride, High Density Lipoprotein Cholesterol (HDL), Low density lipoprotein cholesterol (LDL)
and Very Low-Density Lipoprotein cholesterol (VLDL) were studied. Group-2 activities of AST, ALT,
ALP and concentrations of TB, globulin, T-Chol Triglyceride, LDL, VLDL, were increased while HDL,
Albumin, TB concentrations were decreased from group-1. Aside from T-Chol and HDL, the changes
were significant (P<0.05), compared to group-1. Group-3 through 5, the AST, ALT, ALP enzyme
activities and globulin, TB, T-Chol, TAG, LDL VLDL concentrations decreased from Group-2. The TP,
Albumin and HDL concentrations increased from group-2, ALT activities were significant (P<0.05),
compared to group-1 while T-Cho and HDL were non-significant, compared to group-1. Results
reviewed the protective effect of Nescafe on liver injury by CCl,.
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Introduction innate immune system, it is open to attack by

hepatotoxic agents, with grave consequences.’

Liver plays crucial role in regulating various
physiological and biochemical processes in the
body that are central to life sustaining activities.'
Following its involvements in vital functions, with
great capacity in metabolism of macromolecules
(protein, lipid, glucose and drug metabolism),
storage, secretion, detoxification and excretion of
xenobiotics.” and contributions in regulating the
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Additionally, the liver is often abused by
environmental toxins, which are eating habits,
alcohol and overdose of certain drugs which can
damage and weaken the liver and eventually lead to
many diseases. Navarro and Senior,” Russmann et
al.,” and Ozcelik et al.,” have reported at various
times, different mechanisms of hepatotoxicity and
its importance in medical research. The
maintenance of a healthy liver is vital to overall
health of the human beings. Since the liver is
involved in almost all biochemical processes and
there are many different diseases that will affect it.

The main causes of liver injury are viral infection
(hepatitis A, B, C, D, et c.), xenobiotics, excessive
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drug therapy, toxic chemicals, environmental
pollutants, chronic alcohol ingestion, microbial
infections of Entamoeba histolytica, indiscriminate
use of herbs/herbal products, anoxic injury,
autoimmune hepatitis, drugs and abuse.'”

Liver diseases are fatal and leading cause of illness
and deaths worldwide." Various researchers have
exerted that liver disorders cause about 18000 to
20000 deaths every year, globally."" There is
alarming increase in liver damage in the world.*”
Liver diseases are, one of the world problems.
Despite its pandemic, high morbidity, high
mortality and enormous advances in modern
medicine, there are no completely effective drugs
that stimulate hepatic function, offer complete
protection to the organ or aid in regenerating hepatic
cells.” The medical management of liver disease is
currently inadequate. There is presently no therapy
that can successfully prevent the development of
hepatic disease, even though newly developed drugs
have been used to treat chronic liver disorders, these
drugs have often secondary medical effects.”™
Therefore, research for suitable drugs is essential.”
Carbon tetrachloride (CCL,) is one of the most
potent environmental contaminants.”* and has been
widely used for liver studies. Carbon tetrachloride is
a routinely used hepatotoxin for experimental study
of liver diseases.”” The toxicity profile of CCl, is
well established worldwide.”” In humans, it
simulates acute liver injury and is used as an
experimental model to investigate hepatoprotective
role of natural products and drugs.” It is one of the
oldest widely used toxins for experimental
induction of liver fibrosis in laboratory animals.™ In
hepatotoxicity studies, CCl, is widely used for
experimental induction of liver damage.”™ CCl,
induce hepatic damage via lipid peroxidation,
decreased activities of antioxidant enzymes and
generation of free radicals.”’’ Improving
antioxidant level is crucial in rectifying and
protecting liver health and nescafe is rich in
antioxidant.”

As one of the most popular and widely consumed
drinks, nescafe has long been a staple of breakfast.
But, more recently, research has begun to reveal the
benefits of nescafe which includes - protection
against liver disease,” " by neutralizing free radicals
that can cause degradation to cells. Sequel to
nescafe’s positive health effects on liver, this

systematic research was undertaken to evaluate the
protective effect of nescafe against CCl,-induced
liver damage in Wistar rats.

Materials and Method

Nescafe collection and Identification: A tin of
nescafe was bought from The Commandant market
in Nigeria Police Academy, Wudil-Kano State on
August, 2017 and were authenticated at the
Department of Biochemistry and Forensic Science,
Nigeria Police Academy.

Chemicals: All chemicals and reagents used were of
analytical grade while the water was glass distilled.
Animal Maintenance: Thirty rats of wistar strain
weighing between 60 -90 g of either sex, purchased
from the central animal house of Bayero University
Kano were used for the study. The rats were kept in
polypropylene cages at 25 £ 3 °C, with relative
humidity 45-55% under 12-hour light and dark
cycles, in the Forensic Laboratory unit of
Biochemistry and Forensic Science Department. All
the rats were allowed for two weeks to acclimatize
to the laboratory conditions before commencement
of the research. They were provided with standard
pelleted feed and water ad libitum. After
acclimatization period, the rats were divided into
groups.

Ethical statement: There are no potential sources of
conflict of interest. This study was conducted in
accordance with the Declaration of Helsinki and all
animal protocols were in accordance with the
guideline in Nigeria Police Academy, ethical
committee. The experiments with animals were
performed in accordance with the legislation for the
protection of animals used for scientific purposes.
Animals Grouping: The thirty albino rats were
randomly allocated to five groups of six rats each as
follows:

Group-I: (Normal control) received only normal
food and water.

Group-2: (CCl, treated, Positive control) received
only normal food and water.

Group-3: (CCl, treated) received normal food, water
and 30g/72kg body weight of Nescafe.

Group-4: (CCl, treated) received normal food, water
and 40g/72kg body weight of Nescafe.

Group-5: (CCl, treated) received normal food, water

Ibom Med. J. Vol.14 No3. July, 2021

www.ibommedicaljournal.org

275]



Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

and 50g/72kg body weight of Nescafe.

Administration of Ccl,

Rats of groups-2, 3, 4 and 5 were administered
2ml/Kg of body weight, in 3:1 v/v preparation of
CCL, and olive oil. (15ml of CCL, was made to
20ml with Sml of olive oil). The injection of CCL,
and Olive mixture were by intraperitoneal route,
once per week for one month (four-times in a
month) to induce liver damage. Simultaneously
once weekly for one month, rats of groups-3,4 and 5
were fed with nescafe suspension, orally by gavage
according to the required doses for one month. Rats
of group-1 and 2 were given distilled water in a
volume of 10 ml/kg body weight.

Estimation of serum Biochemical Markers

On the day, after the treatment period, all the rats
were anaesthetized and blood was withdrawn from
heart, using the heart puncture technique. The serum
was separated by centrifugation at 3000 rpm for 15
min. This was subsequently analysed for various
biochemical parameters viz: serum aspartate
aminotransferase (AST),” serum alanine
aminotransferase (ALT),” albumin,” alkaline
phosphatase ALP,” total Protein, " total bilirubin,”
total cholesterol,” high density lipoprotein
cholesterol,” and triacylglycerol™' with their
respective methods. Low-density lipoprotein
cholesterol and very low-density lipoprotein
cholesterol™ were calculated using the formula.
The globulin concentration, by the difference
between total protein and albumin

Statistical Analysis

Statistical analysis was done by one-way analysis of
variance (ANOVA) using SPSS 16 for windows
software package. Post hoc testing was performed
for inter-group comparisons using the Least
Significant Difference (LSD) test according to the
method described by Zar.™ In all instances p values
<0.05 were considered statistically significant.

Results

The result of effects of nescafe on selected liver
function parameters, liver function enzymes and
lipid profile are presented in table 1, 2 and 3.

In table 1, the positive control rats of group-2
(induced untreated) have the highest increase in

serum activities of aspartate aminotransferase
(462.75U/L), alanine aminotransferase
(145.45U/L) and alkaline phosphatase (141.60U/L)
as compared with corresponding serum enzyme
activities of the same group. These increased in
aspartate aminotransferase, alanine
aminotransferase and alkaline phosphatase in group
2 were significantly different compared to group-1
of respective enzyme at p<0.05. Administration of
Nescafe solution to the CCl,-induced rats in group-3
(41.67 mg of Nescafe), group-4 (62.22 mg Nescafe)
and group-5 (72.22 mg Nescafe) caused decrease in
serum enzyme activities in these groups, as
compared with group-2 (Table 1) of the
corresponding enzyme. The decreased in serum
aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and alkaline phosphatase
(ALP) from their corresponding group-2, follows a
reverse order of dose dependent fashion.

The AST activities of group-4 and 5 were lower than
that of group-1. The decreased in serum AST
activities in Group-3, 4 and 5 were not significant
from their corresponding group-1 (P>0.05). The
changes in reverse dose dependent pattern in serum
ALT activities in group-3 (90.33U/L), group-4
(73.00U/L) and group-5 (70.70U/L) were
significantly different at p <0.05 from the group-1
(22.30U/L). The ALT activities in CCl,-induced
treated groups (Group-3, 4 and 5) decreased from
CCl,-induced untreated (Group-2). These
decreased, are in dose dependent pattern with the
group-3 (90.33U/L) and group-5 (70.70U/L) as
highest and lowest activity respectively. The ALT
activities in CCL, induced treated of group-3, 4 and
5 did not show any significant difference with the
group-1(22.30U/L) at P>0.05. The ALP activities in
CCl,-induced treated groups (Group-3, 4 and 5)
decreased from CCl,-induced untreated (Group-2).
These decreased, is in dose dependent pattern with
the group-3 (129.50U/L) and group-5 (100.50U/L)
as highest and lowest activity respectively. The ALP
activities in CCL, induced treated of group-3, 4 and
5 did show significant difference with the group-1
(91.70U/L) at P<0.05.

Table 2 presents the changes in concentrations of
total protein, albumin, globulin, albumin -globulin
ratio and total bilirubin. The results showed that
total protein, albumin, globulin, albumin -globulin
ratio and total bilirubin concentrations in normal
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Table 1: Effect of nescafe on serum maker enzymes (U/I) in CCl4-induced liver damage rats

Group Treatments AST ALT ALP

Group-1 10ml (water) 60.60+10.10 22.30+6.89 91.70+8.25
Group-2 10ml (water) 462.75£5.25*%  145.45+12.89* 141.60+£14.72*
Group-3 41.67mg (NF) 70.70+8.90 90.33+9.02* 129.50+.9.0
Group-4 62.22mg (NF) 52.70+15.80 73.00£12.87* 124.83+4.81
Group-5 72.22mg (NF) 50.50+0.90 70.70+£5.05* 100.50+6.90
Values bearing * indicate significant difference at p<0.05 when compared to normal untreated
group

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase
All values are shown as mean + Std and n=6

Table 2: Effect of nescafe on serum protein and total bilirubin in
CCl4-induced liver damage rats.

GPS Treatments Total Albumin  Globulin Albumin Total
Protein (g/dl) (g/dl) -globulin  Bilirubin
(g/dl) ratio (mg/dL)
GP1  10ml (water) 6.37+1.10 4.43+0.47 1.94+£0.53 2.28 0.43+0.58
GP2 10ml (water) 3.88+3.10* 1.76+£0.87* 2.12+2.23* (.83 0.73+0.10*
GP 3 41.67mg (NF) 4.94+096 2.93+0.8 2.01+0.08 1.46 0.69.£0.05*
GP4 62.22mg (NF) 5.20+0.72 3.57+0.74 1.63+0.20 2.19 0.51+0.10
GP5 7222mg (NF) 6.19+2.40 4.40+0.50 1.79+1.21 246 0.40. £0.12

Values bearing * indicate significant difference at p<0.05 when compared to normal untreated

group
All values are shown as mean + Std and n=6

Table 3: Effect of nescafe on serum lipid profile (mg/dl) in
CCl4 -induced liver damage rats

Lipid Group-1 Group-2 Group-3 Group-4 Group-5
profile

T- Chol 120.00£20.00 165.80+4.89 160.80£7.59 150.50£9.95 120.40+7.59
TAG 130.00+£6.08  187.55+2.04* 180.03+£1.64* 166.13+2.64 152.13+2.64
HDL 24.67 £0.58 19.25+1.07 22.94+1.37 24.59+2.33  25.68+1.37
LDL 83.73£20.46  141.79+£5.38* 129.01£5.89* 118.48+8.00 86.69+5.69
VLDL  26.00+£1.22 37.51£0.41*  36.00+0.33* 33.23+0.53  30.42+0.53
Values bearing * indicate significant difference at p<0.05 when compared to normal untreated
group

T-Chol: Total cholesterol, TAG: Triacylglycerol, HDL: High Density lipoprotein Cholesterol,
LDL: Low Density Lipoprotein Cholesterol and VLDL: Very Low-Density Lipoprotein
Cholesterol

All values are shown as mean + Std and n=6

Ibom Med. J. Vol. 14 No3. July, 2021

www.ibommedicaljournal.org



Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

control (group-1) rats were 6.37, 4.43, 1.94, 2.28
and 0.43 respectively.

In the CCL,-induced untreated (group-2), there are
decreased in total protein (3.88), albumin (1.76),
globulin (2.12), albumin-globulin ratio (0.83) and
total bilirubin concentrations (0.73) as compared
with group-1 in the respective parameters. The
group-2 was significantly different compared with
group-1, in total protein, albumin, globulin and total
bilirubin concentrations of the respective parameter
at p<0.05. The changes in concentration of total
protein after the CCl,-induced treatment were 4.94
in group-3 (treated with 41.67 mg of nescafe
suspension), 5.20 in group-4 (treated with 62.22 mg
of nescafe suspension), in group-5 (treated with
72.22mg of nescafe suspension). The
concentrations of total protein in CCl,-induced
treated (group-3, 4 and 5), increased from group-2
(3.88) in a dose dependent fashion, with group-5
(6.19) and group-3 (4.94), as the highest and lowest
respectively. The group-5 protein concentration
is in a close concentration level of group-1. The
group-3 and 4 were of lower total protein
concentration levels than group-1. The changes in
total protein concentrations were not significantly
different from the group-1lat p>0.05 (Table 2). The
concentrations of total albumin in CCl,-induced
treated (Table 2), increased from group-2 (1.76) ina
dose dependent fashion, with group-5 (4.40) and
group-3 (2.93), as the highest and lowest
respectively. The group-5 albumin concentration is
a close concentration level of group-1. The group-3
and 4 were of lower albumin concentration levels
than group-1. The changes in albumin
concentrations were not significantly different from
the group-1at p>0.05 (Table 2). Still in table 2, the
concentrations of globulin in CCl,-induced treated,
decreased from group-2 (2.12) in a dose dependent
fashion, with group-5 (1.79) and group-3 (2.01), as
the lowest and highest respectively. The changes in
globulin concentrations of CCl,-induced treated
(group-3, 4 and 5) were of a lower concentration
levels to group-1 globulin concentration. The
changes in globulin concentrations were not
significantly different from the group-lat p>0.05
(Table 2).

The Albumin -globulin ratio in table 2 in CCl,-
induced treated, increased from group-2 (0.83) in a
dose dependent fashion, with group-5 (2.46) and

group-3 (2.19), as the highest and lowest
respectively. The changes in globulin
concentrations of CCl,-induced treated (group-3, 4
and 5) were of lower concentration levels to group-1
globulin concentration. The group-4 and 5 albumin-
globulin ratio are a close level of group-1. From the
total bilirubin concentration in table 2, the
concentrations of total bilirubin in CCl,-induced
treated, decreased from group-2 (0.73) in a reverse
dose dependent fashion, with group-5 (0.40) and
group-3 (0.69), as the lowest and highest
respectively. The changes in total bilirubin
concentrations of CCl,-induced treated of group-3
and 4 (0.51) were of higher concentration levels to
group-1 total bilirubin concentration (0.43). The
group-5 total bilirubin concentration is a close level
of group-1.

The lipid profile as presented in table 3 shows the
concentration of the total cholesterol (T-Chol),
triacylglycerol (TAG), high density lipoprotein
cholesterol (HDL), low density lipoprotein
cholesterol (LDL) and very low-density lipoprotein
(VLDL). The T-Chol concentration increased in the
CCL,-induced untreated (165) in group-2 (positive
control) as compared with normal untreated (120) in
group-1 (normal control). The concentrations of
total cholesterol of CCl,-induced treated of group-3
(160.80), group-4 (150.50) and group-5 (120.40)
decreased from the CCl,-induced untreated in
group-2 (positive control). The group-3 (treated
with 41.67mg of Nescafe) and group-5 (treated with
72.22mg of Nescafe) has the lowest and highest
concentration of T-Chol among the CCl,-induced
treated groups. These decreased in T-Chol
concentration follow a reverse in dose dependent
fashion. There was no significant difference in T-
Chol concentration of all the groups as compared
with the group-1 at p>0.05. The concentration of
total cholesterol in group-5 was almost on the
concentration level with the group-1.

The TAG concentration in the CCl,-induced
untreated in group 2 (187.55) increased from the
group-1 (130.00). In the CCl,-induced treated, the
concentrations of TAG in group-3 (180.03), group-4
(166.13) and group-5 (152.13) decreased from the
group-2. The changes in concentrations of TAG in
the CCl,- induced treated were in reverse dose
dependent manner, with the group-5 (treated with
72.22mg of nescafe) and group-3 (treated with
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41.67mg of nescafe) as lowest and highest
respectively. Group-2, 4 and 5 were significantly
different with the group-1 at p<0.05 (Table 3).

The high-density lipoprotein cholesterol (HDL)
concentration of CCl4-induced untreated in Group-
2 (19.25) increased from the normal untreated in
group-1 (24.67). In the CCl,-induced treated, the
HDL concentration in Group-3 (22.94), group-4
(24.59) and group-5 (25.68) increased from group-
2. These increased changes in concentration of HDL
were in increasing dose dependent manner, with
group-5, treated with 72.22mg of nescafe and
group-3, treated with 41.67mg of nescafe as highest
and lowest respectively. There was no significant
difference in all the groups as compared with the
Group-1atp>0.05.

The low-density lipoprotein cholesterol (LDL)
concentration of CCl,-induced untreated in Group-2
(141.79) increased from the normal untreated in
group-1 (83.73). This increased in concentration of
LDL in group-2 was significantly different from the
group-1 at p<0.05. In the CCl,-induced treated, the
LDL concentrations in group-3 (129.01), group-4
(118.48) and group-5 (86.69) decreased from
group-2 (positive control). These decreased
changes in concentrations of LDL were in reverse
dose dependent manner, with group-5, treated with
72.22mg of nescafe and group-3, treated with
41.67mg of nescafe as lowest and highest
respectively. The decreased in concentration of
LDL in group-3 were significantly different from
group-1 at p<0.05.

The very low-density lipoprotein cholesterol
(VLDL) concentration in the CCl,-induced
untreated in group-2 (37.51) decreased from the
normal untreated of group-1 (26.00). In the CCI,-
induced treated, the concentrations of VLDL in
group-3 (36.00), group-4 (33.23) and group-5
(30.42) decreased from the group-2. The decreased
changes in concentrations of VLDL in the CCI,-
induced treated groups were in reverse dose
dependent manner, with the group-5 (treated with
72.22mg of Nescafe) and group-3 (treated with
41.67mg of Nescafe) as lowest and highest
respectively. The groups (2, 3 and 4) were
significantly different with the group-1 (Normal
untreated) at p<-0.05.

Discussion

In the present investigation, administration of CCl,
to rats causes acute liver damage that mimics natural
causes. It mediates changes in liver function that
ultimately leads to destruction of hepatocellular
membrane.

This work validates the protective ability of nescafe
solution on liver damage induced by CClI, and the
effect on serum lipid profile of the same doses in
rats. The damage of the liver caused by CCl, was
evident by the alteration in serum marker enzymes
concentration, beside disruption in protein and lipid
metabolism.

The significant elevation in serum maker enzymes
activities (aminotransferases and alkaline
phosphatase), after the injection of CCl, in the rats as
shown in table 1 of group-2, is an evidence that, it is
injurious to liver/hepatotoxic. AST and ALT are
ubiquitous in their cellular distribution and ALP is
wider in cellular distribution, increased serum
activities of this marker enzymes may be caused by
wider variety of disorder involving multiple organs.
The majority of sustained AST, ALT and ALP levels
are associated with disorders of the liver among
others. This opinion in agreement with other
studies,” which declared that any harm in the liver
can weaken its functions and cause numerous
consequences on health as it is the chief site of
intense metabolism, excretion and plays a defining
task in excretion plus detoxification (of several
exogenous beside endogenous components, and
hepatic damage resulted from the distortion of these
metabolic functions.

Because of the hepatotoxin used, in the present
studies, the hepatocyte is of prime consideration in
differential diagnosis as a source of the elevated
marker enzymes. These enzymes, found abundantly
in the hepatocyte carry out specific functions.
Aminotransferases catalyse interconversion of
amino acids and oxoacids by transfer of amino
group in the liver. The ALP, a group of
phosphomoesterase that hydrolyses phosphate
esters. The linkage of these enzymes from the liver
tissue into the blood will cause elevated activity of
these enzymes. The elevated activities are indicative
of hepatocyte damage (for ASP and ALP),
canalicular membrane damage and obstruction of
the liver (ALP) among others. Under normal
situation, the activities of the enzymes are low in the
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blood. The present finding of significant elevated
serum marker enzyme activities indicated that CCl,
has caused injuries to hepatocytes (Group-2 of table
1). It has demonstrated that injection of CCl, to rats
induces severe liver damage which is detected due
to the increase in the serum levels of AST, ALT, and
ALP activities. Increased serum levels of ALT and
AST in livers induced with CClI, toxicity” is an
indication of damaged structural and functional
integrity of the liver cell membranes since, these
cytosolic enzymes are only released into circulation
after hepatic cellular damage.” The increase in AST
and ALT in serum reflects the degree of damage of
hepatocytes and the extent of liver injury” Lee et
al.,” reported similar elevation in AST and ALT
activities after CCl, induced liver damage in animal
models. A very high ALT among others is more
likely caused by toxic liver injury.” In this study,
CCl-induced liver injury model in rats were
successfully established, as shown by the elevated
serum ALT AST and ALP levels after CCI, treatment
(Table 1 in group-2). This has been previous
reported.”

The potential of Nescafe to protect against
chemically induced liver injury was investigated in
CCL,-induced treated groups. CCl,, metabolized in
the liver to toxic-free radical CClL, has effect on
cellular permeability of hepatocytes that led to
elevated levels of serum marker enzymes as
mentioned previously. In the CCl,-induced treated
with various doses of Nescafe, the marker enzymes
(AST,ALT and ALP) activities were very noticeably
reduced (group-3, 4 and 5 of table 1), showing liver
quality has improved dramatically after treatment.
This marker enzymes are of high concentrated in the
liver and are sensitive indicators of hepatocyte
damage. Damage to liver cells changes their
functional transition, causes membrane
permeability, and leads to the leakage of enzymes
into extracellular space.”” The prevention of this
phenomenon can be considered as hepatoprotective
activity and this was observed in the CCl,-induced
treated rats as there were decreased enzyme
activities. Normalization of these enzymatic
parameters after administration of different doses of
Nescafe solution, represent the improvement of
normal liver function.*"* The fact that no significant
difference exists in enzyme activities of the treated
and the normal untreated, shows that Nescafe at the

doses administered may be efficient in attenuating
the increase in enzyme activities caused by CCl,-
induced liver damage. Various authors have
reported similar restorations of liver health through
decreased enzyme activities among others.*”” The
most effective dose in the present study was
72.22mg of Nescafe (table 1). This result indicates
that Nescafe has the ability to protect against CCl,-
induced hepatocyte injury, which is in agreement
with a previous study by Eidi et al.” This positive
liver health in the treated groups might be due to
Nescafe’s impressive antioxidant content. Nescafe
contains hydrocinnamic acids, polyphenols among
others.™ In a similar result Rajnarayana et al,” and
Rage et al,” had reported, the hepatoprotective role
of A. catechu as due to the presence of antioxidant
(tannins, cyanidanol, and quercetin).

Liver is the main site of protein synthesis, especially
albumin.” and bilirubin excretion. Albumin levels
decrease in liver diseases; hence serum albumin
level is useful test for monitoring liver synthetic
activity and it has prognostic meaning in liver
disease. A change in serum albumin level may be
associated with a decrease in liver functioning mass,
although it is not specific for liver disease.”
Decreased production of albumin is a rare cause of
hypoalbuminemia. Significant and severe chronic
hepatic impairment is required before a noticeable
decrease in plasma albumin concentration is
manifested. Serum albumin is a marker of synthetic
function of the liver and is a valuable guide to the
severity of chronic disease. Sequel to this, serum
total protein, albumin, globulin, and total bilirubin
were investigated to further ascertain the protective
and restorative properties of Nescafe on synthetic
and excretory functions of liver, on CCl,—induced
deteriorating liver health. Hepatotoxicity impairs
the synthetic and excretory functions of the liver.
Albumin, accounting for approximately 55% of
plasma protein, is a dominant plasma protein that
functions as nonspecific transporter of many
molecules, contributes to oncotic pressure of
plasma, buffer of hydrogen among others is
believed to be solely synthesized by the liver. Serum
total protein and albumin decrease in hepatic
diseases associate with destruction or loss of
parenchymal elements.” Chey,” illustrated the
important of hepatic parenchymal cell integrity, in
the synthesis of serum albumin. Although low levels
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of serum albumin concentration are frequently
multifactorial, with more than one mechanism
being responsible but a falling concentration of
serum total protein, globulin alongside serum
albumin, as seen in the table 2, group-2, of the
present research suggests clinically significant
deterioration in liver disease. The bilirubin
normally is conjugated in the liver with glucuronide
which is excreted in bile and exhibits a protective
effect against the oxidative stress induced by CCl, or
other toxicants.

However, in case of liver damage or impaired
hepatic clearance, the conjugated bilirubin is
inactivated and hence increase the oxidative stress.”
This liver dysfunction reflected in poor synthesis of
protein and weak excretion of bilirubin after
treatment with CCI,. This significant reduction in
serum globulin, total protein and concomitant
elevation of total bilirubin concentrations in table 2
are due to CCIl, toxicity and the lower albumin
globulin ratio (table 2), indicates, not over
production of globulin but under production of
albumin, in liver impairment despite good nutrition.
Diminution of total protein and albumin induced by
CCl, is a further indication of liver damage.” The
Nescafe treated CCl,-induced groups, showed
remarkable increase serum total protein, albumin
and globulin concentration. Remarkably, there was
no significant difference in CCI,-induced treated
group as compared with the normal untreated group.
Interestingly, this might indicate that Nescafe
restored liver function. Adeneye et al.,” reported on
effectively protection of animals against CCI,-
induced hepatic destruction, by increased in total
protein, albumin and globulin concentration but
decreased bilirubin concentration. The finding of
hypoalbuminemia and no other alterations in liver
tests virtually rules out the hepatic origin of this
abnormality. But the current research has alteration
in other function tests. The results of the present
study are comparable with studies conducted
elsewhere.” The decreased in bilirubin may be due
to improved excretion from the liver. Liver
protection is also associated with control of protein
and gene expression. Gao et al.,” works on essential
oils of Artemisia capillaries is consistent with
protective potential of nescafe on liver serum
protein, albumin and bilirubin profile.

Furthermore, lipid profile was investigated on CCl,-

induced liver damage. The liver plays a crucial role
in the synthesis, secretion, catabolism, and storage
of lipids and lipoproteins. Therefore, the serum
lipids and lipoproteins concentrations in liver
diseases could change.”™ Carbon tetrachloride
poisoning can damage the endoplasmic reticulum,
resulting in a significant reduction in protein
synthesis (Table 2), while the TG generated in liver
tissue is excreted in the form of very low-density
lipoprotein (VLDL)-TAG. The administration of

CCl, to rats led to a significant increase in the TAG,
and LDL cholesterol level, VLDL cholesterol and
decrease in HDL cholesterol level in respect to
normal control (Table 3). The injection of CCl, also
increase non significantly total cholesterol (Group-
2, in Table 3). This is not unconnected with a
derangement in lipid metabolism which forms the
bedrock for the altered membrane functions and
integrity. The decrease in protein synthesis as
observed in the present research might be involved
in abnormal lipoprotein levels. Increase in the
cholesterol levels might be due to the increased
esterification of fatty acids, inhibition of fatty acid
B-oxidation, and decreased excretion of cellular
lipids.” CClI, stimulates the transfer of acetate into
liver cells (probably by increasing access to acetate)
and leads to an increase in cholesterol synthesis. It
also increases the synthesis of fatty acids and
triglyceride from acetate and enhances lipid
esterification.” Again, when apolipoprotein
synthesis is insufficient, VLDL is insufficient to
transport TAG, as a result, T-Chol will also
accumulate in the liver.”

Interestingly the Administration of Nescafe to CCl,-
induced treated groups modulated lipid profiles.
Treatment with Nescafe, decreased cholesterol,
triglyceride, and LDL levels and increased HDL
level. This may be attributed to phenolic among
other contents in Nescafe, although, this was not
investigated. Among the antioxidant compounds,
phenolic compounds are the strongest in inhibiting
lipid peroxidation.” By increasing HDL cholesterol
production and decreasing LDL cholesterol
production, it facilitates the breakdown of acetate
by liver. The findings of this study were consistent
with the findings of other studies.”™ VLDL and
LDL are sometimes called "bad" cholesterols
because they can contribute to the build-up of
plaque in the arteries. Low HDL cholesterol seen in
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group-2 (Table 3), in unhealthy liver is an indication
of poor prognosis, increasing the risk of cirrhotic
death.” Whereas larger sizes of HDL particles are
thought to be atheroprotective.”” In this respect, an
increase in total cholesterol concentration and
specifically LDL cholesterol, is an atherogenic lipid
marker, whereas reduced HDL cholesterol
concentration is correlated with numerous risk
factors, including the components of the metabolic
syndrome and probably involves independent risk.”
The decrease in concentrations T-Chol, TAG, LDL,
VLDL and increased HDL in the different doses of
nescafe treated groups showed that the nescafe

could alleviate CCl,-induced liver injury. Our study

demonstrated a strong association between T-Chol,
TAG, lipoprotein profiles and liver health. This
association was more prominent between the CCl,-
induced liver damage untreated and CCl,-induced
treated with nescafe as the serum levels of total
cholesterol, TG, LDL-C, and VLDL-C showed
remarkable increases in CCl,-treated rats.
Jurgonski, et al.,” and Palikova, et al.,” reported on
the ameliorated abnormal lipid and glucose
metabolism in rats and exhibited hepatoprotective
by blue honeysuckle, High serum levels of
cholesterol are associated with testicular
dysfunction96 and decreased sperm quality.”
Although, this was not investigated.

Conclusion

The explanations of coffee’s apparent beneficial
effects have been greatly debated. With nescafe
growing in popularity its documented health
benefits are also growing. With the benefits of
coffee consumption ranging from liver enzyme
laboratory test improvement to improved mortality
from cirrhosis. The biochemical results in this
present research demonstrated that nescafe
protected the liver against CCl,-induced
hepatotoxicity in rats, through liver function and
lipid parameters amelioration properties. The
findings indicated that the protective effect resulted
due to decreased in the serum level of aspartate
aminotransferase, alanine aminotransferase,
alkaline phosphatase, total bilirubin and increased
in serum total protein, albumin in the CCl, treated
groups. These results are indicators of hepatocyte
dysfunction, cellular leakage and loss of functional
integrity of the cell membrane in the liver, as

previously reported.” There was also improvement
in serum lipid profile. All these led to restoration of
structural integrity of hepatocyte cell membrane,
and regeneration of damaged liver cells. Further
studies are recommended on the histopathological
studies of the liver.

References

1. Sharma P, Bodhankar SL, Thakurdesai PA.
Protective effect of aqueous extract of Feronia
elephantum correa leaves on thioacetamide
induced liver necrosis in diabetic rats,” Asian
Pacific Journal of Tropical Biomedicine. 2012;
vol. 2, pp. 691-695.

2. Ramadoss S, Kannan K, Balamurugan K,
Jeganathan NS, Manavalan R. Evaluation of
Hepato-Protective Activity in the Ethanolic
Extract of Sida rhombifolia Linn. against
Paracetamol-Induced Hepatic Injury in Albino
Rats. Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 2012; 3(1):
497-02.

3. Sagar R, BhaijiA, Toppo FA, Rath B, Sahoo HB.
A comprehensive review on herbal drugs for
hepatoprotection of 21st century. Int J Nutr
Pharmacol Neurol Dis. 2014;4:191-97.

4. LuY, Hu D, Ma S, Zhao X, Wang S, Wei G,
Wang J. Protective effect of wedelolactone

against CCl4-induced acute liver injury in mice.

International Immunopharmacology 2016; 34,
44-52.

5. Yang BY, Zhang XY, Guan SW, Hua ZC.
Protective effect of procyanidin B2 against
CCl4-induced acute liver injury in mice.
Molecules 2015;20: 12250-12265.

6. Lee CH, Park SW, Kim YS, Kang SS, Kim JA,
Lee SH, Lee SM (2007). Protective mechanism
of glycyrrhizin on acute liver injury induced by
carbon tetrachloride in mice. Biol., Pharm. Bull
30,1898 —1904.

7. Mistry S, Dutt KR, Jena J. Protective effect of
Sida cordata leaf extract against CCl4 induced
acute liver toxicity in rats, Asian Pacific Journal
of Tropical Medicine 2013; vol. 3, no. 4, pp.
280-284.

8. Navarro VJ, Senior JR. Drug-Related
Hepatotoxicity. The New England Journal of
Medicine. 2006;354:731-9.

[2s2

www.ibommedicaljournal.org

Ibom Med. J. Vol.14 No3. July, 2021



Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

9.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Russmann S, Kullak-Ublick GA, Grattagliano I.
Current Concepts of Mechanisms in Drug-
Induced Hepatotoxicity. Current Medicinal
Chemistry 2009; 16: 3041-3.

Ozcelik E, Uslu S, Erkasap N, Karimi H.
Protective effect of chitosan treatment against
acetaminophen-induced hepatotoxicity.
Kaohsiung Journal of Medical Sciences 2014;
30:286-90

Sharma, A., K.K. Chakraborti and Handa S.S,
Anti-hepatotoxic activity of some Indian herbal
formulations as compared to silymarin.
Fitoterapia, 1991; 62:229-235.

Subramonium, A. and P. Pushpangadan,
Development of phytomedicines for liver
diseases. Indian J. Pharmacol. 1999; 31: 166-
175

Sharma M. P., Ahuja V. Amoebic liver abscess:
Clinician perspective. Bombay Hospital
Journal 1997;39,615-619.

Singh, N. Kamath, V. Narasimhamurthy. K and.
Rajini, P. S. Protective effect of potato peel
extract against carbon tetrachloride-induced
liver injury in rats,Environmental Toxicology
and Pharmacology 2008; vol. 26, no. 2, pp.
241-246.

Marina, N. Hepatotoxicity of antiretrovirals:
incidence, mechanisms and management. J of
Hepatol 2006; 44, S132-S139.

Wang, F. S., Fan, J. G., Zhang, Z., Gao, B. and
Wang, H. Y. The Global Burden of Liver
Disease: The Major Impact of China.
Hepatology 2014a; 60 (6): 2099-2108.

Fatma N. and Uphadhyay R. P. Euphorbia
Nivulia Buch. Ham: A Boon for Jaundice (A
Case Study) Annals of Plant Sciences 2015:
4(6): 1137-1139.

Akila, M. and Prasanna, G. Hepatoprotective
Effect of Indigofera Linnael Ali. On Carbon
Tetrachloride Induced Wistar Albino Rats.
International Research Journal ~ of Pharmacy
2014;5(5):392-395.

Olaleye, M. T. and Rocha, B. T. J.
Acetaminophen-induced liver damage in mice:
Effects of some medicinal plants on the
oxidative defense system. Experimental and
Toxicologic Pathology. 2008; 59: 319-27.
Chattopadhyay, R. R. Possible mechanism of
hepatoprotective activity of Azdirachta indica

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

leaf extract: part 11 J. Ethenopharmacol 2003:
89:217-219.

Karan, M., Vasisht, K. and Handa, S. S.
Antihepatotoxic activity of Swertiachirata on
carbon tetrachloride induced hepatotoxicity
inrats. Phytotherapy Research., 1999; 13: 24-30
Chaterrjee, T. K. Medicinal Plants with
Hepatoprotective Properties. Herbal Options.
Books and Applied Allied (P) Ltd.,
Calcutta, 2000; pp: 143.

Bruck, R. R., Hershkoviz, O., Lider, H., Aeed,
L., Zaidel, Z., Matas, J., Berg, and Helpern, Z.
Inhibition of experimentally induced
livercirrhosis in rats by a nonpeptidic mimetic of
the extracellular matrix associated Arg-Gly-Asp
epitope. J Hepatol. 1996; 24:731-738.
Hefnawy, H. T. M. and Ramadan, M. F.
Protective effects of Lactuca sativa ethanolic
extract on carbon tetrachloride induced
oxidative damage in rats. Asian Pacific Journal
of Tropical Disease 2013;3(4):277-285.
Johnson, D. E. and Kroening, C. Mechanism of
early carbon tetrachloride toxicity in cultured rat
hepatocytes. Pharmacol Toxicol. 1998; 83:231-
9.75

Neubauer, K., Eichorst, S., Wilfling, T.,
Buchenau, M., Xia, L. and Ramadori, G.
Sinusoidal intercellular adhesion molecule-1
upregulation precedes the accumulation of
leukocyte function antigen-1-positive cells and
tissue necrosis in a model of carbon
tetrachloride- induced acute rat liver injury.
Lab. Invest. 1998; 78:185-194.

Ruprah, M., Mant, T. G. K. and Flanagan, R. J.
Acute carbon tetrachloride poisoning in 19
patients: implications for diagnosis and
treatment. Lancet. 1985;1:1027-29.

Zhang, S., Lu, B., Han, X., Xu, L., Q1, Y., Yin, L.
and Peng, J. Protection of the flavonoid
fraction from Rosa laevigata Michx fruit against
carbon tetrachloride-induced acute liver injury

in mice. Food and Chemical Toxicology 2012;
55,60-69.

Yang, J, Li, Y. Wang, F. and Wu, C..
Hepatoprotective effects of apple polyphenols
on CCl4- induced acute liver damage in mice,
J. Agric. Food Chem. 2010; vol. 58, no. 10, pp.
6525-6531.

Tsukamoto, H., Matsuoka M, and French S W.

Ibom Med. J. Vol. 14 No3. July, 2021

www.ibommedicaljournal.org

283)



Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Experimental models of hepatic fibrosis: a
review. Seminar in Liver Disease 1990; 10:56-
65

Rubinstein, D. Epinephrine release and liver
glycogen levels after carbon tetrachloride
administration. American Journal of
Physiology. 1962;203:1033-1037.

Suja, S.R., Latha, P.G Pushpangadan P. and.
Rajasekharan, S. Aphrodisiac property of
Helminthostachyszeylanica in mice. Journal of
Tropical Medicinal Plants 2002; 3: 191-195.
Parola, M., Leonarduzz, G., Biasi, F., Albono,
M., Biocca, G., Polic, and Dianzani, M. U.
(1992). Vitamin E4dietary Supplementation.
Protects against CCl4induced chronic liver
damage and cirrhosis. Hepatology.16:1014-
1021.

Castro, J. A, De Ferreyra, E. C., De castro, C. R,
Fenoes, O. M, Sasame, H, Gillette, J. R.
Prevention of carbon tetrachloride-induced
necrosis by inhibitors of drug metabolism-
further studies on their mechanism of action.
Biochem pharmacol 1974; 23:295-302.

Rajesh, M. G, and Latha, M. S. Preliminary
evaluation of the antihepatotoxic activity of
Kamilari, a polyherbal formulation. J

Ethnopharmacol 2004; 91 (1):99-104.

Poli, G. Liver damage due to free radicals. Br.
Med. Bull 1993;49:604-20

Abdel-Kader, M. S., Abulhamd A. T., Hamad, A.
M., Alanazi, A. H., Ali R. and Algasoumi, S. I.
Evaluation of the hepatoprotective effect of
combination between hinokiflavone and
Glycyrrhizin against CCl4 induced toxicity in
rats. Saudi Pharmaceutical Journal 2018;
26(4):496-503.

Pérez-Jiménez, J., Neveu, V., Vos, F. and
Scalbert, A. A systematic analysis of the content
of 502 polyphenols in 452 foods and
beverages—An application of the Phenol-
Explorer database. J Agric Food Chem 2010; 58,
4959-4969.

Lopez-Garcia E. 1., van Dam, R. M., Li, T. Y.,
Rodriguez-Artalejo, F. and Hu, F. B. The
relationship of coffee consumption with
mortality. Ann Intern Med. 2008; 17:148
(12):904-14.

Gallus S, Tavani A, Negri E, La Vecchia C.
(2002). Does coffee protect against liver

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

cirrhosis Ann Epidemiol 2002;12(3):202-5.

Hu, G. 1., Bidel, S., Jousilahti, P., Antikainen,
R., Tuomilehto, J. Coffee and tea consumption
and the risk of Parkinson's disease. Mov Disord.
2007; 15:22(15):2242-8.

Klatsky, A. L., Morton, C., Udaltsova, N. and
Friedman, G. D. Coffee, cirrhosis, and
transaminase enzymes. Arch Intern Med. 2006;
12;166(11):1190-5.

Reitman, S. and Frankel, S. A colorimetric
determination of serum glutamic oxaloacetic
and glutamic pyruvic transaminases. Am. J.
Clin. Pathol. 1957; 28: 56- 63.

Malloy, H. T. and Evelyn, K. A. The
determination of bilirubin with the photoelectric
colorimeter. J. Biol. Chem. 1937; 119, 481-490
King E. J. and Armstrong A. R. A Convenient
Method for Determining Serum and Bile
Phosphatase Activity. Can Med Assoc J. 1934;
31(4):376-381.

Lowry, O. H., Rosenbrough, N. J., Farr, A. L.
and Randall, R. J. Protein measurement with the
Folin Phenol Reagent. J Biol Chem, 1951; 193,
pp. 265-275.

Doumas, B. T. Watson, W. A. and Biggs, H. G.
Albumin standards and the measurement of
serum albumin with bromocresol green. Clin.
ChimAct. 1971;31: 87-96.

Allain, C.C., Poon, L.S., Chan, C.S.G.,
Richmond, W., and Fu, P.C. Enzymatic
Determination of Total Serum Cholesterol. Clin
Chem 1974;20,470-475.

Lopes-Virella M. F., Stone, P., Ellis, S. and
Colwell, J. A. (1977). Cholesterol determination
in high-density lipoproteins separated by three
different methods. Clin Chem 1977;23, 8 8 2 -
884

Fossati P. and Prencipe L. Serum triglycerides
determined colorimetrically with an enzyme
that produces hydrogen peroxide. Clin Chem
198228(10):2077-2080.

McGowan, M. W., Artiss, J. D., Strandbergh, D.
R. and Zak, B. A peroxidase-coupled method for
the colorimetric determination of serum
triglycerides. Clin Chem. 1983;29 (3):538-542.

Friedewald W. T., Levy R. J. and Fredrickson D.
S. Estimating the concentration of low-density
Lipoprotein Cholesterol in plasma, without the

284

www.ibommedicaljournal.org

Ibom Med. J. Vol. 14 No3. July, 2021




Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

use of the preparative ultracentrifuge; Clinical
Chemistry 1972; 18 (6): 499-502.

Murray, R. K. Granner, D. K., Mayes, P. A. and
Rodwell, V. W. (1996). Harper’s Biochemistry;
24th edition; Prentice-Hall Internal, Inc; USA;
581-598.

Zar, J. H. Biostatistical Analysis. 5th edition,
Prentice-Hall, Englewood Cliffs, NJ. 1984; pp
293-305

Ahsan, R, Islam, M., Bulbul, J. I, Musaddik, A.
and Haque E Hepatoprotective activity of
methanol extract of some medicinal
plantsagainst carbon tetrachloride-induced
hepatotoxicity in rats. Eur J Sci Res 2009;
37:302-310

Ubramaniam, S., Khan, H. B. H., Elumalai, N.,
Lakshmi, S.Y.S. Hepatoprotective effect of
ethanolic extract of whole plant of Andrographis
paniculata against CCl4-induced hepatotoxicity
inrats. Comp Clin Pathol. 2015; 1-7

Manna, P., Sinha, M. and Sil, P. C. Aqueous
extract of Terminalia arjuna prevents carbon
tetrachloride induced hepatic and renal
disorders. BMC Complement. Altern. Med.,
2006; vol. 6,n0. 1,p. 33.

Recknagel, R. O., Glende, E. A. Jr, and Dolak, J.
A. Waller RL Mechanisms of carbon
tetrachloride toxicity. Pharmacol Ther.1989;
43(1):139-54

Dong, D., Zhang, S., Yin, L., Tang, X., Xu, Y.,
Han, X., and Peng, J. Protective effects of
the total saponins from Rosa laevigata Michx

fruit against carbon tetrachloride-induced acute

liver injury in mice. Food and Chemical
Toxicology 2013; 62, 120-130.

Lee, Y. S., Cho,J., Wan, K. J., Lee, M.-K., Ku, S.
K., Choi, J.-S., Lee, H.-J. Hepatoprotective
effects of blue honey suckle on CCl4-induced
acute liver damaged mice. Food Sci. Nutr 2019;
7:322-338.

Shirish S. Pingale Hepatoprotection by Acacia
catechu in CCl4-induced liver Dysfunction
International Journal of Pharmaceutical
Sciences Review and Research 2010; Volume 5,
Issue 1 page 150—154.

Fu, Y., Zheng, S., Lin J., Ryerse J. Chen A.
Curcumin protects the rat liver from CCl4
caused injury and fibrogenesis by attenuating
oxidative stress and suppressing inflammation

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Mol. Pharmacol., 2008: 73 (2), pp. 399-409.
Vuda, M., D'Souza, R. Upadhya, S., Kumar, V.,
Rao, N., Kumar, V., and Mungli, P.
Hepatoprotective and antioxidant activity of
aqueous extract of Hybanthus enneaspermus
against CCl4-induced liver injury in rats Exp.
Toxicol. Pathol. 2012; 64 (7-8), pp. 855-859.
Amacher, D, E. A toxicologist’s guide to
biomarkers of hepatic response. Hum Exp
Toxicol. 2002;21:253-262.

Zimmerman, H. J. Drug-induced hepatic
disease, In: Plaa GL, Hewitt WR. (Eds.),
Toxicology of the liver. Washington, Taylor and
Francis; 1998; pp. 3—60.

Zimmerman H. J. Drug-induced liver disease.
Clin Liver Dis. 2000; 4:73-96.

Adisa, A. R., Farooq, A. D. and Igbal M. C.
Protection of CCl4-Induced Liver and Kidney
Damage by Phenolic Compounds in Leaf
Extracts of Cnestis ferruginea (de Candolle).
Pharmacognosy Res. Jan-Mar 2014; 6(1):
19-28.

Eidi, A., Mortazavi, P., Bazargan, M. and
Zaringhalam, J. Hepatoprotective activity of
cinnamon ethanolic extract against CCI4-
induced liver injury in rats. EXCLI Journal 2012
11:495-507.

Rajnarayana, K., Reddy, M. S., Chaluvadi, M.
R. and Krishna, D. R. (2001). Bioflavonoid
classification, pharmacological, biochemical
effects and therapeuticpotential. /ndian J
Pharmacol.33:2-16.

Rage, N., Dahanukar, S. and Karandikar, S. M.
Hepatoprotective effect of cyanidanol against
carbon tetrachloride induced liver damage.
Indian Drugs 1984.22:556-560

Asadollahi, A., Sarir, H., Omidi, A. and Torbati,
M. B. M.. Hepatoprotective potential of
prosopis farcta beans extracts against
acetaminophen-induced hepatotoxicity in
wister rats Int. J. Prev. Med. 2014; 5(10) pp.
1281-1285.

Giannini E.G., Testa R., Savarino V. Liver
enzyme alteration: a guide for clinicians. Can.
Med. Assoc. J.2005;172:367-379.

Sherlock, S. Disease of the liver and biliary
system. Oxford 1971; pp 30—35.

Chey W. Y., Kosay, S., Siplet, H., and Lorber S.
H. Observationals on hepatic Histology and

Ibom Med. J. Vol. 14 No3. July, 2021

www.ibommedicaljournal.org

285]



Nwachukwu Francis Chukwuedozie

Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

75.

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

Functions in alcoholic dogs. Digest. Dis. 1971;
16:825-838.

Smith B. F, and LaMont, J. T. Hepatology: A 87.

Textbook of Liver Disease, Arch. Intern. Med.
1983; vol. 143, no. 12, pp. 2238-2238.
Adeneye, A. A., Awodele, O., Aiyeola, S. A. and
Benebo, A. S. Modulatory potentialsof t h e
aqueous stem bark extract of Mangifera indica
on carbon tetrachloride-induced
hepatotoxicity in rats. Journal of Traditional and
Complementary Medicine 2015; 106—  115.
Srinivas,L.and Shalini,V. K. (1991). Free
Radical Biol. Med. 11,277.

Gao, O., Zhao, X., Yin, L., Zhang, Y., Wang, B.,
Wu, X., Zhang, X.,Fu, X.andSun,W. T h e
essential oil of Artemisia capillaris protects
against CCl4-induced liver injury
invivo, Brazilian Journal of Pharmacology
2016;26:369-37.

Seidel, D. Lipoproteins in liver disease. J Clin
Chem Clin Biochem 1987;25:541-551.
Cicognani, C, Malavolti M, Marselli-Labate A.
M, Zamboni L, Sama C, Barbara L Serum lipid
and lipoprotein patterns in patients with liver
cirrhosis and chronic viral hepatitis. Arch Intern
Med 1997; 157:792-796.

Makarov, V. K., Khomeriki, S. G. Serum lipids
as biochemical manifestations of hepatic
alcoholic, viral, and mixed viral-and-alcoholic
lesion. Klin Lab Diagn 2007; 5:17-19

Mclntyre, N. Plasma lipids and lipoproteins in
liver disease. Gut 1978; 19:526-530.
Fernandez, M. L. and West K. L. Mechanisms
by which dietary fatty acids modulate plasma
lipids J. Nutr. 2005: 135 (9). Pp. 2075-2078.
Weber, L W. D, BOLL, M and Stampfl, A.
Hepatotoxicity and mechanism of action of
haloalkanes: Carbon tetrachloride as a
toxicological model. Critical reviews in
toxicology 2003; Vol 33, Num 2, pp 105-136,
Pan, Y., Long, X., Yi, R., and Zhao, X.
Polyphenols in Liubao tea can prevent
CCl4-induced hepatic damage in mice through

its antioxidant capacities. Nutrients 2018; 10,
1280.

Kamalakkannan, N., Rukkumani, R.,
Viswanathan, P., Rajasekharan, K.N. and
Menon V.P. Effect of curcumin and its analogue
on lipids in carbon tetrachloride-induced

88.

89.

90.

91.

92.

93.

94.

hepatotoxicity: a comparative study. Pharm.
Biol. 2005;43 (5) pp. 460-466,

Marimuthu, S., Adluri, R. S., Rajagopalan, R.,
Menon, V. P. Protective role of ferulic acid on
carbon tetrachloride-induced hyperlipidemia
and histological alterations in experimental rats
J. Basic Clin. Physiol. Pharmacol., 2013; 24 (1)
pp- 59-66.

Nasir, A., Abubakar, M., Shehu, R., Aliyu, U.
and Toge B. Hepatoprotective effect of the
aqueous leaf extract of Andrographis paniculata
Nees against carbon tetrachloride-induced
hepatotoxicity in rats. Nigerian J. Basic Appl.
Sci.,2013;21 (1) pp. 45-54.

Habib, A., Mihas, A. A., Abou-Assi, S. G.,
Williams, L. M., Gavis, E., Pandak, W. M.,
Heuman, D. M,. (2005). High-density
lipoprotein cholesterol as an indicator of liver
function and prognosis in noncholestatic
cirrhotics. Clin Gastroenterol Hepatol.
3:286-291.

Lamarche, B., Tchernof, A, Moorjani S, et al.
Small, dense low-density lipoprotein particles
as a predictor of the risk of ischemic heart
disease in men. Prospective results from the
Quebec Cardiovascular Study. Circulation
1997;95:69-75.

Watanabe, H., Soderlund, S., Soro-Paavonen,
A., et al. Decreased high-density lipoprotein
(HDL) particle size, prebeta-, and large HDL
subspecies concentration in Finnishlow-H D L
families: relationship with intima-media
thickness. Arterioscler Thromb Vasc Biol.
2006;26:897-902.

Parra, E. S, Panzoldo, N. B, Zago, V. H,, et al.
HDL size is more accurate than HDL cholesterol
to predict carotid subclinical atherosclerosis in
individuals classified as low cardiovascular
risk. PLoS One2014;9:e114212.

Ascaso, J., Gonzalez, S. P., Hernandez, M. A.,
Mangas, R. A., Masana, L., Millan., J., Pallardo,
L. F., Pedro-Botet, J., Perez, J. F., Pinto, X,
Plaza, 1., Rubiés, J. and Zufiiga, M. Management
of dyslipidemia in the metabolic syndrome:
recommendations of the Spanish HDL-Forum.
Am J Cardiovasc Drugs 2007; 7(1):39-58.
Jurgonski, A., Juskiewicz, J. and Zdunczyk, Z.
An anthocyanin-rich extract from Kamchatka

honeysuckle increases enzymatic activity

236

www.ibommedicaljournal.org

Ibom Med. J. Vol. 14 No3. July, 2021



Nwachukwu Francis Chukwuedozie Hepatoprotective effect of Nescafe in carbon tetrachloride-induced liver injury...

within the gut and ameliorates abnormal lipid
and glucose metabolism in rats. Nutrition, 2013;
29, 898-902.

95. Palikova, 1., Valentova, K., Oborna, I. and
Ulrichova, J. (2009). Protectivity of blue
honeysuckle extract against oxidative human
endothelial cells and rat hepatocyte damage.
Journal of Agricultural and Food Chemistry,
57,6584-6589

96.Kalender, S., Uzun, F. G., Demir, F.,
Uzunhisarcikli, M. and Aslanturk, A. Mercuric
chloride-induced testicular toxicity in rats and
the protective role of sodium selenite and
vitamin E. Food and Chemical Toxicology
2013;55:456-462.

97.Lassoued, I., Mezghani, M., Jridi, M.,
Rahmouni, F., Jamoussi, K., Rebai, T., El Feki,
A., Nasri M. and Barkia A Protective effects of
thornback ray muscle protein hydrolysate
against dyslipidemia, oxidative stress and
reduced fertility induced by high cholesterol
diet in adult male rats. RSC Advances. 2018;
8:22303-22312.

98. Khan, R. A., Khan, M. R., Sahreen, S. CCl4-
induced hepatotoxicity: protective effect of
rutin on p53, CYP2E1 and the antioxidative
status in rat. BMC Complementary and
Alternative Medicine 2012; 12:178 page 1-6.

Ibom Med. J. Vol.14 No3. July, 2021 www.ibommedicaljournal.org



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

