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ABSTRACT

This study evaluated the effects of aqueous homogenates of avocado pear (Persea americana) seeds
and fluted pumpkin (Telfairia occidentalis) leaves co-administered with anti-tuberculosis drug on liver
enzymes of albino rats. Twenty (20) albino rats were divided into five (5) groups (of four rats each)
designated as 1, I1, III, IV and V (which is the normal control). A dose of 5.14mg/kg body weight of a
first line anti-tuberculosis drug (a combination of isoniazid, rifampicin, pyrazinamide and
ethambutol) was administered orally to two (2) rats in group 1, II, ITI, and 1V for seven (7) days and
the remaining two rats in each group for fourteen (14) days. The homogenates of avocado pear seeds
(at a dose of 250mg/kg body weight), fluted pumpkin leaves (at a dose of 250mg/kg BW) and a
mixture of avocado pear seeds and fluted pumpkin leaves (at a dose of 250mg/kg BW, and 125mg/kg
BW respectively) were co-administered with the anti-TB drug to groups II, IIT and 1V respectively.
Group I rats served as the positive control (i.e. treated with only 5.14mg/kg BW of anti-TB drug). The
results indicated that the activities of serum AST, ALT and ALP were significantly higher
(P<0.05) in rats administered with 5.14 mg/kg BW first line anti-TB drugs only when compared with
that of the rats co-administered with the same anti-TB drug and 250mg/kg BW plant
homogenates (avocado pear seeds, fluted pumpkin leave, and a combination of the two
homogenates). The mean serum AST, ALT and ALP activities were found to have decrease (P<0.05) in
groups I1, ITI, and 1V rats from the beginning to the end of the treatment periods. Similarly, mean
serum activities of AST, ALT and ALP in group III rats decreased (P<0.05) significantly when
compared with that of group II rats. Moreover, the serum activities of these enzymes were
significantly lower (P<0.05) in group V rats compared to that of groups II and III rats. The rise in the
mean serum activities of liver enzymes in group I rats when compared to that of group V rats
indicated that the anti-TB drug is hepatotoxic. The findings of this research work predicts that the
aqueous homogenates of both avocado pear seeds and fluted pumpkin leaves have hepatoprotective
abilities but, the combination of these plant parts shows more hepatoprotective function (i. e. exhibits
synergy).
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INTRODUCTION
The liver is of vital importance in intermediary

efficacious management. The vast reserves of
phytotherapy may just as well be an ideal area of

metabolism and in detoxification and elimination of
toxic substances. It is often affected by a multitude of
environmental pollutants and drugs, all of which place
a burden on this vital organ, causing damage and
weaken it, eventually leading to diseases like hepatitis
or cirrhosis (Krishna et al, 2012). Liver disease can
occur due to tuberculosis and its treatment with
various anti-tuberculosis drugs may precipitate hepatic
injury. Similarly, patients with chronic liver disease may
develop tuberculosis and pose special management
problems (Sonika and Kar, 2012).

Drug-induced liver toxicity is a common cause of liver
injury and it accounts for approximately one-half of the
cases of acute liver failure which mimics all forms of
acute and chronic liver disease (Neil, 2011). Due to
toxicity of this kind among others, it is necessary to
continue searching for new and if possible, more

interest in this regard. For thousands of years, plants
have played a significant role in maintaining human
health and improving the quality of life. In particular,
herbs have been used for centuries as food and
medicine (Mahadeva and Bizuneh, 2011). Green leafy
vegetables are particularly important in promoting
health because of their rich sources of phytonutrients
(Gupta and Jain, 2010).

Persea americana also known as avocado, alligator
pear or gguacate is a tree native to central Mexico
(Chen et al, 2008). Avocado contains a variety of
vitamins, minerals and phytochemicals such as lutein,
phenolic antioxidants and phytosterols associated with
numerous potential health benefits (Wu et al, 2004).
Avocado has traditionally been used due to its anti-
bacterial, anti-fungal, hypotensive, anti-inflammatory
and immune-enhancing effects (Adeyemi et al,, 2002).
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Although the avocado seed represents a considerable
percentage of the total fruit, scientific research on the
phytochemistry and biological effects of avocado seeds
is in the nascent stage. Currently, the seed represents
an under- utilized resource and a waste issue for
avocado processors. Studies have shown that avocado
seed has more than 70% of the antioxidants found in
the whole avocado fruit, and its seed oil is full of
antioxidants, lowers blood cholesterol level, and helps
fight off disease (Paul et al., 2011).

Telfairia occidentalis also called fluted pumpkin or ugu
leaf in Igbo dialect occurs in the forest zone of west
and central Africa, most frequently in Benin, Nigeria
and Cameroon. It is a popular vegetable all over
Nigeria (Badifu and Ogunsua, 1991). Fluted pumpkin
contains nutrients such as proteins, carbohydrates,
vitamins, minerals and fiber (Fasuyi, 2006). It also
contains oxalates, saponins, glycosides, flavonoids,
alkaloids and resins (Akubue et al, 1980). Aqueous
extract of fluted pumpkin has been reported to
increase hematological parameters (Alada, 2000), and
hsa also been shown to be hepato protective against
garlic induced oxidative stress (Olorunfemi et al,
2010). Its ethanolic extracts have demonstrated
hypoglycaemic properties both in normoglycaemic and
alloxan-induced diabetic rats (Nwozo et a/., 2004).
Drug-induced hepatotoxicity is a potentially serious
adverse effect of anti-tuberculosis regimen (Baghaei et
al, 2010). Furthermore, research on non-toxic and
highly effective new compounds for treating
tuberculosis or an effective vaccine conferring
sustained protective immunity is not yet known (Nasiru
et al., 2012). Nowadays, plants provide an alternative
strategy in search for new drugs. Avocado pear seeds
(Paul, 2011) as well as fluted pumpkin leaves (Alada,
2000) have been reported in traditional medicine to
possess protective and therapeutic properties.
Investigating these plant products to access their
effects on the damage done to the liver by the anti-
tuberculosis drugs will be of great importance.
MATERIALS AND METHODS

Plant Collection and Preparation

The fresh leaves of fluted pumpkin were purchased
from Yankura market, Sabon-Gari Kano State. The
leaves were air dried at room temperature, pulverized
using laboratory pestle and mortar, and sieved to get
the finest powder. Fresh avocado pear fruits were
harvested from its natural habitat at Ufuma, Orumba
North Local Government Area, Anambra State. The
seeds were removed from the pulp, de-shelled,
chopped into smaller pieces, air dried at room
temperature, pulverized using laboratory pestle and
sieved to get the finest powder.

Preparation of Plant Homogenates

About 25mg/ml of fluted pumpkin leaf and avocado
pear seed homogenates were separately prepared by
macerating 2.5g of powdered fluted pumpkin leaf and
avocado pear seed in 100ml of distilled water in
separate air tight bottle. Then, 12.5mg/ml each of
fluted pumpkin leaf and avocado pear seed
homogenate were also prepared in another different
air tight bottle by macerating 1.25g each of powdered
fluted pumpkin leaf and avocado pear seed in 100ml of
distilled water. These were kept at room temperature
until they were reconstituted for administration.
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Anti-tuberculosis drug

The first-line anti-tuberculosis drug (tablet) was
purchased from a drug Market at Igbo Road, Sabon-
Gari, Kano. Each film coated tablet known as Akurit-4,
contains: Rifampicin  U.S.P  150mg, Isoniazid U.S.P
75mg, Pyrazinamide U.S.P 400mg, Ethanbutol
hydrochloride U.S.P 275mg. This drug was
manufactured by Sandoz private limited.

The drug was stored in a cool and dry place protected
from light and excessive humidity for subsequent
preparation during the study.

Experimental animals and design

A total of twenty (20) albino rats weighing about 100g
each were obtained from animal house of Physiology
Department, Bayero University, Kano and kept in the
animal house of Biological Sciences Department,
Bayero University, Kano. The rats were kept under the
same atmospheric conditions and fed with animal feed
and water for three (3) weeks to get acclimatized. The
rats were randomly assigned to 5 experimental groups
of 4 rats each as shown below:-

Group I: Served as positive control and were
administered with anti-tuberculosis drugs (51.4mg/kg)
once daily.

Group II: Received avocado pear seed homogenate
(250mg/kg) co-administered with anti-tuberculosis
drugs (5.14mg/kg) once daily.

Group III: Received fluted pumpkin leaf homogenate
(250mg/kg) co-administered with anti-tuberculosis
drugs (5.14mg/kg) once daily.

Group IV: Received homogenate of both avocado
pear seed and fluted pumpkin leaf (250mg/kg,
i.e.125mg/kg each) co-administered with anti-
tuberculosis drugs (5.14mg/kg) once daily.

Group V: Served as negative control and were
administered with distilled water (1ml/kg) once daily.
At the end of 7™ day of the treatment, two rats were
taken from each group, weighed and sacrificed; this
was also done to the remaining two rats in each group
at the end of 14" day of treatment. The rats were
sacrificed by cervical decapitation, and blood taken for
analysis of biochemical parameters (aspartate
aminotransferase, alanine aminotransferase and
alkaline phosphatase).

Biochemical assays

Serum alanine aminotransferase and serum aspartate
aminotransferase were determined as described by
Reitman and Frankel, 1957; while serum alkaline
phosphatase was determined as described by
Englehardt et al, (1970).

STATISTICAL ANALYSIS

The data was statistically analyzed using ANOVA and
multiple comparisons test, with GraphPad Instat3
Software (2000) version 3.05 by GraphPad Inc.
RESULTS

The results of serum levels of aspartate
aminotransferase (AST), alanine  aminotransferase
(ALT) and alkaline phosphatase (ALP) analysed in
albino rats, given homogenates of 7elfairia occidentalis
(fluted pumpkin) leaves, Persea americana (avocado
pear) seeds and a mixture of both co-administered
with anti-tuberculosis (anti-TB) drugs for seven (7)
days and fourteen (14) days are shown in tables 1 and
2.
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Table 1. Mean serum AST, ALT and ALP activities in experimental rats after seven days of treatment.

Groups (n=2) AST (U/L) ALT (U/L) _ ALP (U/L)

I (Positive control, anti- 47.00 + 0.28%><4 54.10 + 2.90M"* 86.90 + 0.21°P47
TB)

I (Avocado pear seed, 38.50 % 3.54% 40.40 + 3.68"m 76.40 £ 0.14°5
APS)

III  (Fluted pumpkin 27.20 £ 0.21%%9 23.40 £ 2.33"n 57.00 + 0.71PsH
leaves, FPL) _

IV (APS and FPL) 17.00 £ 0.50%"9 15.80 + 0.00™" 38.60 + 0.57%%
V (Negative control) 10.20 + 0.21¢ 10.00 + 0.13* 33.00 + 0.07"

Values are mean * standard deviation.

Values in the same column having the same superscript are significantly different (P<0.05).

From table 1 above, there is significant difference
(P<0.05) between the serum levels of AST, ALT and
ALP of group I (positive control group) compared to
groups (groups II, III, IV and V respectively). There is
also significant difference (P<0.05) in the serum AST
and ALP levels between group V (negative control
group) and groups II, III and IV respectively. The

serum ALT level of groups II and III were significantly
different at P<0.05 when compared with that of the
negative control group, whereas the ALT level of group
IV showed no significant difference (P>0.05) when
compared with that of the negative control group.

Table 2. Mean serum AST, ALT and ALP activities in experimental rats after fourteen days of

treatment.

Groups (n=2) AST (U/L) ALT (UL) ALP (U/L)

I (Positive control, anti- 56.30 + 1.49%><4 56.90 + 014Mk 96.80 + 0.00°P4
TB)

I (Avocado pear seed, 33.30 % 0.21%% 43,90 + 0.14"m 70.40 £ 0.64%5"
APS)

III (Fluted pumpkin 19.50 + 0.71%%9 18.10 + 0.50 " 55.20 + 0.35P5¢
leaves, FPL) _

IV (APS and FPL) 14.50 + 2.12%%9 13.20 + 0.219™" 36.40 + 0.23%
V (Negative control) 11.20 + 0.21¢ 09.68 + 0.11* 34.40 £ 0.14"

Values are mean * standard deviation.

Values in the same column having the same superscript are significantly different (P<0.05).

From table 2 above, there is significant difference
(P<0.05) in the serum levels of AST, ALT and ALP of
groups II, III, IV and V when compared with that of
group I (positive control group). There is also a
significant difference (P<0.05) in the serum level of
ALT and ALP of groups II, III and IV when compared
with that of group V. The serum level of AST of groups
Il and III are significantly different at P<0.05 when
compared with that of the negative control group, but
the serum AST level of group IV showed no significant
difference at P>0.05 when compared with that of the
negative control group.

DISCUSSION

From the results obtained, there is significant
difference (P<0.05) between the serum levels of AST,
ALT and ALP of group 1 (positive control) and that of
group V (negative control) (Tables 1 and 2), indicating
that the first line anti-tuberculosis (anti-TB) drug have
induced liver damage after seven days of treatment
(Table 1). Baghaei et al (2010), Sude et al. (2008) and
Tostmann et a/. (2008) had reported that drug induced
liver damage is an adverse effect of anti-tuberculosis
drugs. The reactive oxygen species generated from the
biotransformation of anti-tuberculosis drugs may have
reacted with cellular components in the liver, and
caused liver injury resulting in impairment of liver
functions (Tasduq et a/, 2005). Anti-tuberculosis drugs
may have also damaged mitochondria, an intracellular
organelle that produces energy, whose dysfunction
releases excessive amount of oxidants which in turn
injures hepatic cells (Shah, 1999). Studies have
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indicated the existence of a strong correlation between
hepatic injury and oxidative stress in experimental
animals treated with anti-tuberculosis drugs (Pal et al,
2006; Rana et al, 2006). Other studies have shown
that anti-tuberculosis drugs generally act as inducers of
hepatic cytochrome P45y enzymes (Trevor et al, 2004;
Vuilleumier et al., 2006).

The findings of this work also shows that Percia
americana and Telfairia occidentalis homogenates may
be hepatoprotective against anti-TB induced liver
damage when the serum activities of AST, ALT and
ALT in groups II, III and IV (groups given plants
homogenates  co-administered with the anti-
tuberculosis drugs) where compared with those of
group I (positive control group which received anti-TB
drugs only) (Tables 1 and 2). This finding conforms to
the findings of Emeka and Obidoa (2009) and Kayode
et al. (2010) on the hepatoprotective effects of fluted
pumpkin leaves in experimental rats. It is also
consistent with the findings of Imafidon (2010) on the
anti hepatotoxic effects of avocado pear seeds in rats.
Inhibition of CYP2E1 isozyme and antioxidant actions
seems to be the common mechanism of action of
herbal drugs (Pal et al, 2006; Tasduq et al,
2005).Studies have shown that avocado seed has more
than 70% of the antioxidant found in the whole
avocado, and its seed oil is full of antioxidant (Paul,
2011). Some studies have shown that fluted pumpkin
leaves are rich in antioxidants such as ascorbic acid
and phenolics (Oboh, 2005).
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Other studies have shown that antioxidants in avocado
pear fight off damage from free radicals, thereby
protecting the organs and tissues from damage over
time. Also, fluted pumpkin leaf extracts have been
found to suppress or prevent production of free
radicals and scavenge already produced free radicals,
lower lipid peroxidation status and elevates antioxidant
enzymes both in vitro and in vivo (Adaramoye et al,
2007; Kayode et a/.,, 2009; Kayode et al., 2010).

This study also shows that the serum AST, ALT and
ALP levels of rats in group III (given homogenate of
fluted pumpkin leaves co-administered with anti-TB
drugs) are significantly lower (P<0.05) when compared
to that of the rats in group II (given homogenate of
avocado pear seeds co-administered with anti-TB
drugs) (Tables 1 and 2), suggesting that fluted
pumpkin leaves are more hepatoprotective than
avocado pear seeds. This may be due to the presence
of high antioxidant (e.g. polyphenols) content in fluted
pumpkin leaves (Oboh et al, 2006) higher than that of
avocado pear seeds. The serum activities of the
enzymes of rats in group IV are significantly (P<0.05)
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