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ABSTRACT

Aim: This study is aimed at evaluating the effects of the aqueous stem bark extract of
Stereospermum kunthianum on CCl-induced hepatotoxicity in rats.

Methodology: Analysis of qualitative phytochemical components and antioxidant activity were
carried out. Experimental rats were randomly divided into six groups of five rats each. Group 1:
served as the normal control group. Group 2: was administered with CCl, only at a dose of 3 ml/kg
b.wt by single intraperitoneal administration. Group 3: served as the standard control group. Group
4: was administered with 200 mg/kg b.wt of the aqueous stem bark extract + CCl,. Group 5: was
administered with 400 mg/kg b.wt of the aqueous stem bark extract + CCl;. Group 6: was
administered with 600 mg/kg b.wt of the aqueous stem bark extract+ CCl,.

Results: The phytochemical analysis showed the presence of flavonoid, phenols, saponins, and
terpenoid while tannins and alkaloids were absent. The antioxidant activity showed that the extract
significantly (P<0.05) inhibits Ferric Reducing Antioxidant Power (FRAP) and Thiobarbituric Acid
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Reactive Substances (TBARS), giving high activity as the concentration of the extract increases.
The elevated levels of ALT and AST coupled with Conjugated bilirubin, Total bilirubin, and total
protein caused by CCl, administration were all reduced significantly (P<0.05) by the extract in dose

dependent manner.

Conclusion: These findings demonstrated that stem bark extract of Stereospernmum kunthianum

could be an alternative medication for liver injury.

Keywords: Stereospermum kunthianum; hepatotoxicity; phytochemical components and antioxidant

activity.
1. INTRODUCTION

Medicinal plant is a plant that is used to maintain
health, to be administered for a specific condition,
or both, whether in modern medicine or
traditional medicine [1]. Medicinal plants, also
called medicinal herbs, have been discovered
and used in traditional medicine practices since
prehistoric times. Medicinal plants contain some
organic compounds which provide definite
physiological action on the human body and
these bioactive substances include tannins,
alkaloids, carbohydrates, terpenoids, steroids
and flavonoids. These compounds are
synthesized by the primary or rather secondary
metabolism of living organisms.

The plant kingdom is a treasure house of
potential drugs and in recent years there has
been an increasing awareness about the
importance of medicinal plants. Recent work
revealed the potential of several herbs as
sources of drugs. Drugs from the plants are
easily available, less expensive, safe, and
efficient and rarely have side effects. The plants
which have been selected for medicinal use over
thousands of years constitute the most obvious
choice of examining the current search for
therapeutically effective new drugs such as
anticancer drugs, antimicrobial drugs,
antihepatotoxic compounds [2].

Stereospermum kunthianum is a small woody
tree of about 5 to 15 m high and 25 cm in
diameter. It is found in the Sudano-Guinea
savannah regions of Africa and Asia. It has thin,
grey-black bark, smooth or flaking in patches, the
trunk is rarely straight, with twisted branches with
abundant, fragrant, precocious, pink or purplish
flowers, making the tree a spectacular sight. The
plant also referred to as pink jacaranda, in
English, is known locally as “Sansami” among
the Hausa of Northern Nigeria; “Ayada” among
the Yoruba of Southwest Nigeria, and “Alakiriti”’
among the Igbo of Southeast Nigeria [3]. The
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plant parts are used to treat various ailments [3].
The pods are chewed with salt to treat coughs
and are used in the treatment of ulcers, leprosy,
skin eruptions and venereal diseases, while the
stem bark decoction or infusion is used to cure
bronchitis, pneumonia, cough, rheumatic arthritis
and dysentery [3]. The roots and leaves have
been found useful in treating venereal diseases,
respiratory ailments, gastritis [3]. Analgesic and
anti-inflammatory activities of stem bark [4], as
well as the anthelmintic activity of ethanol leave
extract has been reported [5]. Other
pharmacologic activities such as, antibacterial,
antidiarrhoeal and antiplasmodial activity of
lipophilic root bark extract have also been
reported [6,7]. Parts of the plant often used for
ethno medicinal purposes are leaf, stem bark
and root bark.

Hepatotoxicity refers to liver dysfunction or liver
damage that is associated with an overload of
drugs or xenobiotics [8]. The chemicals that
cause liver injury are called hepatotoxicants.
Hepatotoxicants are exogenous compounds of
clinical relevance and may include overdoses of
certain medicinal drugs, industrial chemicals,
natural chemicals like microcystins, herbal
remedies and dietary supplements [9,10].
Hepatotoxicity may result not only from direct
toxicity of the primary compounds but also from
reactive metabolites or from an immunologically-
mediated response affecting hepatocytes, biliary
epithelial cells and/or liver vasculature [11,12].
Hepatotoxicity related symptoms may include a
jaundice or icterus appearance causing yellowing
of the skin, eyes and mucous membranes due to
high level of bilirubin in the extracellular fluid,
pruritus, severe abdominal pain, nausea or
vomiting, weakness, severe fatigue, continuous
bleeding, skin rashes, generalized itching,
swelling of the feet and/or legs, abnormal and
rapid weight gain in a short period [13]. The rate
of hepatotoxicity is so alarming, certain medicinal
agents, when taken in overdoses or sometimes
even when introduced within therapeutic ranges,
may injure the organs [14]. Moreover, the




available drugs for the management of
hepatotoxicity have been associated with number
of side effects coupled with high cost. These
make it difficult for the less privileged to obtain.
For this reason, there is need for an alternative
therapy in the field of hepatotoxicity management
using available and easily accessible effective
medicinal plants, therefore, this work was
designed to determine the effects of aqueous
stem bark extract of Stereospermum kunthianum
on carbon tetrachloride - induced hepatotoxicity
in rats.

2. MATERIALS AND METHODS
2.1 Plant Material

The fresh Stem bark of
Stereospermum kunthianum was collected in
Yolde-Pate in Yola south LGA, Adamawa state.
The Plant was identified and authenticated at the
department of Plant Science, Modibbo Adama
University of Technology, Yola Adamawa state.

2.2 Experimental Animals

Adult albino rats of both sexes weighing between
90-100 g were purchased from National
Veterinary Research Institute VOM, Plateau
State, Nigeria. The animals were allowed to
acclimatize for a period of 2 weeks under

ambient environmental conditions in a well
aerated cages in Biochemistry laboratory,
Biochemistry department, Modibbo Adama

University of Technology, Yola Adamawa State.
They were allowed free access to grower's mash
(Vital feeds Grand Cereal plc, Bukuru, Jos,
Plateau State) and water ad libitum.

2.3 Preparation of Extract

The collected plant sample was rinsed in clean
water and shade dried wunder ambient
temperature for two weeks. The dried plant
sample was then grinded into powder using a
mortar and pestle; the powder obtained was
used to prepare the extract. Exactly 100 g of the
powdered Stem bark was weighed into sterilized
conical flask and 500 ml of distilled water was
poured into the flask. The contents of the flask
were shaken and the top was covered with
aluminium foil and kept at ambient temperature
for 48 h (2 days) after which the extracts were
obtained by filtering using a clean cloth with fine
pore. The extract was then concentrated in
crucibles using water bath set at a temperature
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of 45°C. The weight of the concentrated extracts
was taken and then stored in an airtight sample
bottles in a refrigerator until required for analysis.

2.4 Experimental Design

The method of Parvez, et al. [15] with slight
modification was used for both grouping and
administration.

Group1: Normal control, Animals were fed with
normal diet and water throughout the
experimental period.

Group 2: Negative/disease control. Animals were
induced with hepatoxicity using CCl, and left
untreated throughout the experimental period.

Group 3: Positive/standard control. Animals were
induced with hepatoxicity and treated with
Silymarin 0.12 ml.

Group 4: Experimental group, Animals were
induced with hepatoxicity and treated with
200mg/kg/bwt of Stereospermum kunthianum
aqueous stembark extract.

Group 5; Experimental group. Animals were
induced with hepatoxicity and treated with 400
mg/kg/bwt of  Stereospermum  kunthianum
aqueous stem bark extract.

Group 6; Experimental group. Animals were
induced with hepatoxicity and treated with 600
mg/kg/bwt  of  Stereospermum  kunthianum
aqueous stem bark extract

2.5 Phytochemical Screening

The methods of Trease and Evans [16] was used
to detect the following phytochemicals in the
extract: alkaloids, saponins, tannins, flavonoids,
terpenoids, phenols

2.5.1 Test for phenols

Exactly 3 ml of ferric chloride was added to 3 ml
of extract. A deep bluish color indicates the
Presence of phenols.

2.5.2 Test for flavonoids

Exactly 1 ml of 10% lead acetate solution, 1 ml of
aqueous extract was added. Formation of a
yellow precipitate indicated the presence of
flavonoids.



2.5.3 Test for terpenoids

Exactly 2 ml of chloroform was used to dissolve
the 2 ml of the organic extract and allowed to dry.
Another 2 ml of conc. sulfuric acid was added
and heated for about 2 min. A greenish
coloration was developed and that shows the
presence of terpenoids.

2.5.4 Test for tannins

Exactly 2 ml of the aqueous extract combined
with 2 ml of de-ionized water and two drops of
FeClz was added. The formation of a green

precipitate indicated the presence of tannins.
2.5.5 Test for saponins

Exactly 5 ml of aqueous extract plus 5 ml of
distilled water was put into a test tube. It was
thoroughly shake and warmed for some time.
The formation of stable foam was considered as
indication for the presence of saponins.

2.5.6 Alkaloids test

Exactly 3 ml of 1% HCI was added in to the 3 ml
of aqueous extract, placed on a steam bath and
stirred for some time. Mayer's and Wagner's
reagents was added. Turbidity of the resulting
precipitate will indicate the presence of alkaloids.

2.6 Antioxidant Activity Assay

2.6.1 Ferric reducing antioxidant

(FRAP) assay

power

The antioxidant capacity of Stereospermum
kunthianum was estimated spectrophotometri-
cally using the method of Benzie and Strain [17].
The method is based on the reduction of Fe’*
TPTZ complex (colorless complex) to Fe?-
tripyridyltriazine (blue colored complex) formed
by the action of electron donating antioxidants at
low pH. The reaction was monitored by
measuring the change in absorbance at 593 nm.
Freshly prepared working FRAP reagent was
pipetted using 1-5 ml variable micropipette
(3995 ml) and mixed with 5 pl of
Stereospermum  kunthianum stem aqueous
extract and mixed thoroughly.

2.6.2 Thiobarbituric acid reactive substances
(TBARS) assay

TBA method was used for evaluating the extent
of lipid peroxidation. At low pH (2-3), and high
temperature (100°C), melondialdehyde (MDA)
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binds TBA to form a red complex that can be
measured spectrometrically at 532 nm. A volume
of 2 ml of 20% trichloroacetic acid (TCA) and 2
ml of 0.67% TBA solutions was added to 2 ml of
the mixtures containing 4 mg of the sample in 4
ml of 99.5% ethanol (final concentration 0.02%).
This mixture was kept at 1000 C for 10 min and
after cooling to room temperature. It was
centrifuged at 3000 rpm for 20 min. The
antioxidant activity was based on the absorbance
of the supernatant at 532 nm on the final day of
the assay [18]. The percentage of antioxidant
activity was calculated by the following formulae
for all the methods.

Percentage of antioxidant activity = 100 X 2centrol= Asample
Acontrol

2.7 Induction of Hepatoxicity

The liver damage was induced by the
administration of Carbon tetrachloride (Sigma
chemicals Co., St. Louis USA). Rats were
injected intraperitoneally with a single dose of
CCl,4 (5 m/kg body weight).

2.8 Biochemical Markers for
Hepatotoxicity Assays
2.8.1 Determination of serum alanine

aminotransferase (ALT)

Principle: ALT was measured as described by
Reitman and Frankel [19], by monitoring the
concentration of pyruvate hydrazone formed with
2, 4-dintrophenylhydrazine. The colour intensity
is measured against the blank at 540 nm.

Method: The blank and sample test tubes was
setup in dublicates. 0.1 ml of serum was pipetted
into the sample tubes. To these, 0.5 ml of buffer
solution containing phosphate buffer. L-alanine
and oxaloacetate was added. The mixtures were
thoroughly mixed and incubated for exactly 30
minutes at 37°C and pH 7.4. Then 0.5 ml of
reagent containing 2,4-dinitrophenylhydrazine
will later be added to both tubes. The tubes were
mixed thoroughly and incubated for exactly 20
mintues at 25°C. Then five mililitres of sodium
hydroxide solution was added to each tube and
mixed. The absorbance was read against the
blank after 5 minutes at 540 nm.

2.8.2 Determination of serum
amino transferase (AST)

aspartate

Principle: AST is measured as described by
Reitman and Frankel [19], by monitoring the
concentration of oxaloacetate hydrazone formed



with  2,4- dintrophenylhydrazine. The colour
intensity being measured at 546 nm.

Method: The blank and sample test tubes was
setup in duplicates. 0.1 ml of serum was pipette
into the sample tubes. To these, 0.5 ml of buffer
solution containing phosphate buffer. L-alanine
and oxaloacetate was added. The mixtures were
thoroughly mixed and incubated for exactly 30
minutes at 37C and pH 7.4. Then 0.5 ml of
reagent containing 2,4-dinitrophenylhydrazine
was later be added to both tubes. The tubes
were mixed thorou%hly and incubated for exactly
20 mintues at 25°C. Then 5.0 ml of sodium
hydroxide solution was added to each tube and
mixed. The absorbance was read against the
blank after 5 minutes at 546 nm.

2.8.3 Determination of serum bilirubin (Van
Den Bergh’s reaction)

Principle: Serum bilirubin react with diazo
reagent to form pink to reddish-purple coloured
compound (azobilirubin), which is measured
spectrophotometrically. The reaction is
accelerated by alcohol.

Method: in a test tube containing 0.1 ml of serum
and 3.9 ml of 50% methanol, 1.0 ml of the diazo
reagent was added and mixed well. The reaction
mixture was allowed to stand for 30 minutes at
25°C. The absorbance was measured at 540 nm
against a reaction blank, consisting of 4.0 ml
of 50% methanol and 1.0 ml of the diazo
reagent.

2.8.4 Determination of serum total protein
(Biuret Reaction)

Principle: At alkaline pH 7.0, Copper (ll) binds
with nitrogen present in peptides of proteins,
which is photometrically measured.

Method: Three test tubes, blank, standard and
sample was labeled and to the sample, 0.02 ml
of serum was added, to the standard test tube,
0.02 ml of protein standard was added, and 0.02
ml of water to the blank test tube. One mililitre of
the protein reagent was added to the test tubes
each. This was mixed well and allow to stand for
25 minutes at room temperature (200—2500). The
absorbance was read at 540 nm.

Asample

Total serum proteins (in gldl) = X conc. of standard

Acontrol

2.9 Statistical Analysis

One way Analysis of Variance (ANOVA) was
used, results were expressed as mean + SEM.
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P<0.05 was considered statistically significant.
The statistical significance of the difference was
evaluated using Statistical Package for Social
Sciences (SPSS) Version 24.0.

3. RESULTS

Table 1 gives the result of phytochemical
analysis of aqueous stem bark of extract of
Stereospermum kunthianum. Flavonoids,
phenols, saponins, and terpenoids were found to
be present, while alkaloids and tannins were
absent.

Table 2 shows the percentage inhibition of FRAP
of the Aqueous stem bark extract of
Stereospermum kunthianum. The ferric reducing
antioxidant power assay of the extract showed
an increase in chelating activity with increase in
concentration.  Significantly higher (p<0.05)
inhibition was observed at 100 mg/ml while the
inhibiton was observed at the lowest
concentration (20 mg/ml) of both the plant extract
and ascorbic acid. The ferric reducing antioxidant
power of the aqueous extract of Stereospermum
kunthianum was significantly (p<0.05) higher
compared to that of ascorbic acid at the same
concentrations.

The percentage inhibition of thiobarbituric acid
reacting substances of the aqueous stem bark
extract of Stereospermum kunthianum is shown
in Table 3. The result showed that the extract is
capable of inhibiting lipid peroxidation in the dose
dependent manner. The aqueous stem bark
extract of Stereospermum kunthianum was also
found to have a significantly (P<0.05) TBARS
inhibitory activity than the standard (Ascorbic
acid).

The effects of aqueous extract of
Stereospermum kunthianum on hepatic function
marker enzymes carbon tetrachloride induced
hepatotoxicity in rats on liver enzymes (AST, ALT)
and non-enzymatic biomarkers (Total and
conjugated bilirubin and total protein) in serum of
treated animals are given in Table 4. The extract
showed positive effect and ameliorated most of
the biological derangements observed in the
induced, untreated animals.

4. DISCUSSION

The analysis of qualitative phytochemical
components of the stem bark of Stereospermum
kunthianum revealed the presence of Flavonoids,
phenols, saponins, and terpenoids while
alkaloids and tannins were found to be absent.



This observation might suggest that the extract
could possess hepatoprotective potentials
because a study by Divya et al. [20] revealed
that natural products rich in triterpenes,
flavonoids or polyphenols, have been established
as powerful hepatoprotective agents in
experimental liver-injury cell and animal models.
Saponins prevent hyperlipidemia and liver injury
induced by lipid peroxidation [21]. The
ameliorative effect of the aqueous extract of stem
bark of Stereospermum kunthianum observed on
the hepatic function marker enzymes could be
attributed to the presence of saponins.

The antioxidant potentials of the extract observed
may also be attributed to the presence of these
phytochemical components especially flavonoids
because they have been reported to act as
natural antioxidants and have an effect on many
diseases. They have been shown to exert
antimicrobial, antiviral, antiulcerogenic, cytotoxic,
antineoplastic, mutagenic, anti-inflammatory,
antioxidant, antihepatotoxic, antihypertensive,
hypolipidemic and antiplatelet activities [22].

Oxidants and free radicals are harmful to the
body’s health when their overload cannot steadily
be destroyed and consequently generate an
occurrence called oxidative stress [23]. Oxidative
stress, including the decrease of antioxidant
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capacity, plays an important role in the
pathogenesis of liver fibrosis via different
pathways. Hepatic fibrosis is usually initiated by
hepatocyte damage, leading to the recruitment of
inflammatory cells and platelets with the
subsequent release of cytokines, chemokines,
and growth factors [24]. These factors probably
affect the inflammatory and repairing phase of
liver fibrosis by activating hematopoietic stem
cells [24]. The radical scavenging activity of the
aqueous stem bark extract of Stereospermum
konthianum revealed that the FRAP and TBARS
activity of the aqueous extract of Stereospermum
konthianum exhibited significantly higher (p<
0.05) antioxidant activity compared to ascorbic
acid. This observation further suggests that the
extract could possess hepatocurative activity.
The work of Vijay and Vimukta [25] also revealed
that antioxidants play a vital role in treating liver
diseases.

Aspartate aminotransferase (AST) is
predominantly found in mitochondria of
hepatocytes. ALT is more specific to liver,
and this is a better parameter for detecting
liver injury. Serum total protein and bilirubin
are also associated with liver cell damage. The
ALT and AST activity and serum bilirubin level
are largely used as the most common
biochemical markers to evaluate liver injury [26].

Table 1. Qualitative phytochemical composition of aqueous stem bark extract of
Stereospermum kunthianum

Phytochemicals

Aqueous stem bark extract

Saponins +
Terpenoid +
Flavonoids +
Phenols +
Tannins

Alkaloids

Key: + = Present; - = Absent

Table 2. Percentage inhibition of ferric reducing antioxidant power of stem bark extract of
Stereospermum kunthianum

Concentration (mg/ml)

S. kunthianum extract (% inhibition)

Ascorbic acid (% inhibition)

20 44.10+£0.13
40 60.01+0.18
60 75.08+0.12°
80 87.97+0.12°
100 89.91+0.12°

45.49+1.07
58.24+0.36
65.86+0.00
74.31+0.66
78.35+0.04

All values are presented as mean + SEM for 3 determinants.
Superscript ‘a’ denotes significantly (P<0.05) higher compared to ascorbic acid
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Table 3. Percentage inhibition of thiobarbituric acid aqueous stem bark extract of Stereospermum kunthianum

Concentration (mg/ml)

S. kunthianum extract (% inhibition)

Ascorbic acid (% inhibition)

20 32.1 £0.0013 33.5+0.0018
40 39.4 £+0.0101° 34.0 £0.0008
60 47.2 £0.0006° 42.1 £0.0002
80 57.1 +0.2112° 49.3 £0.0043
100 66.2 £0.2321° 60.4 £+0.0052
All values are presented as mean + SEM for 3 determinants
Superscript ‘a’ denotes significantly (P<0.05) higher compared to ascorbic acid
Table 4. Effects of aqueous stem bark extract of Stereospermum kunthianum on biochemical markers of hepatoxicity in rats
Groups AST (IU/L) ALT (IU/L) Total bilirubin (mg/dl)  Conjugated bilirubin (mg/dl) Total protein (g/dl)
Normal 192.33:14.10°  47.70£1.67°  12.33:0.77° 4.27+0.26" 56.00%0.58°
Negative 351.00+1.15% 76.01£3.21°  24.93+0.12° 8.30+0.06° 70.00+2.08°
Standard 189.33+2.73°  48.34+4.70° 14.77+0.33%° 5.63+0.09 *° 58.000.58%°
S.konthianum (200 mg) 327.67+4.41*  67.00£1.00®° 20.43+1.07*° 6.80+0.36% 59.67+0.88*
S.konthianum (400 mg) 231.67+4.08%°  50.00+5.29%  18.67+1.08™ 6.87+1.02%° 58.67+2.85%

S.kontinum (600 mg)

200.00+2.10%°

47.11+2.08™

16.60+0.49%°

5.13+0.03°"°

57.67+1.86%°

Values are presented as Mean + SEM; (n=5).
Superscript ‘a’ denotes significantly (P<0.05) higher compared to normal control
Superscript ‘b’ denotes significantly (P<0.05) lower compared to negative control
Superscript ‘c’ denotes significantly (P<0.05) lower compared to positive control
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Administration of CCl; caused a significant
elevation of enzymes level such as AST, ALT
and bilirubin levels has been attributed to the
damage to structural integrity of liver, because
they are cytoplasmic in location and released into
circulation after cellular damages indicating
development of hepatotoxicity [26]. The
administrations of aqueous stem bark extract of
Stereospernmum kunthianum in this study have
shown a significant (P<0.05) decreased in serum
marker enzymes AST and ALT level and bilirubin
level compared to negative control. This is in
agreement with the commonly accepted view
that serum levels of AST and ALT return to
normal with the healing of hepatic parenchyma
and the regeneration of hepatocytes [27].

5. CONCLUSION

The present study have demonstrated that
carbon tetrachloride - induced hepatotoxicity in
rats resulted in a significant elevation in serum
ALT and AST levels and non-enzymatic
biomarkers of liver injury. Following the
administration of aqueous stem bark extract of
Stereospernmum kunthianum, it was observed
that the serum marker enzymes AST and ALT
levels and bilirubin level significantly (P<0.05)
decreased compared to negative control. This
may be attributed to the presence of the
phytochemicals detected in the extract, which
ameliorated the observed derangements
probably via antioxidative mechanism. These
findings demonstrated that the stem bark extract
of Stereospernmum kunthianum could be an
alternative medication for liver injury.
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