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Abstract:

Introduction: Aflatoxins are cytotoxic and serve as one of the key risk factors of hepatocellular carcinoma.
Currently, plants and extract are widely used as potential scavenging substances for the detoxification of
mycotoxins. Thus, this study aims to investigate the activity of the crude ethanolic leaves extract from Alchornea
cordifolia in aflatoxicosis prevention.

Material and methods: The phytochemical screening was performed through qualitative analysis based on
coloring and/or precipitation reactions. Groups of rats were treated daily with a mixture dose of aflatoxin Bl
(AFB1) at 150 pg/kg and the crude extract of Alchornea cordifolia at doses of 50, 100, and 300 mg/kg for 21
days. The body weight, biochemical, and histological assessments were determined.

Results: The phytochemical screening revealed the presence of polyphenols, flavonoids, sterols and terpenoids,
quinoid compounds, tannins catechic and alkaloids. AFB1 treatment caused a significant increase of
transaminases, urea, and creatinine abundances but reduced the rates of albumin and total proteins. Alchornea
cordifolia administration alleviated biochemical parameters and body weight gain compared with the AFB1 group
(p<0.05). The histological lesions of organs (liver and kidney) caused by AFB1 were significantly improved after
administration of the extract at a dose of 300 mg/kg.

Conclusion: This plant plays a beneficial role in AFB1-induced injury and may be used in the treatment of
aflatoxicosis.
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Introduction

Aflatoxin B1 (AFB1) is one of the principal food
contaminants and is mainly produced by mold strains
such as Aspergillus flavus and Aspergillus parasiticus.
This mycotoxin is one of the key risk factors of
hepatocellular carcinoma (HCC) in human being in
sub-saharan Africa and in the Middle East [12, 34].
Many other reported harmful effects of aflatoxins such
as growth delay, immune abnormalities and hepatic
affections [13, 42]. These toxic and carcinogenic effects
caused by aflatoxin B1 are due to the oxidization of this
molecule in the liver by P450 cytochromes of the
families of CYP1A2, CYPA6 and CYPA4.

enzymes convert AFB1 into its carcinogenic form: the

These

AFB1-8,9-epoxyde which establishes covalent bonds with
the DNA and serum albumin to respectively produce
AFB1-N7-guanine and AFBl-Lysin adducts [11, 36].
These enzymes can oxidize AFB1 in several other
metabolites such as Aflatoxin M1 (AFM1) which is
regarded as possible carcinogen for human being [18].
Several studies showed the capacity of scavengers in the
protection against carcinogenesis and other toxicities
caused by aflatoxins administration in pre-pretreatment
or simultaneously with the carcinogenic.  Synthetic
scavengers such as butylated hydroxyl toluene (BHT),
butylated hydroxyl anisole (BHA) and the propyl gallate
showed their capacity to inhibit carcinogenesis caused
by AFB1. However, the toxicity of these synthetic
scavengers is a stem for their use in aflatoxicosis
prevention [7, 20, 41]. The increasing sensitivity of
consumers to residual pollution and the toxic effects of
find

out alternatives. These last years, many studies were

these products prompted researchers to

interested in natural scavengers for their capacity to
reduce aflatoxins toxicity. Alchornea cordifolia is a
widespread plant and largely used in tropical Africa
such as

for the treatment of many ailments

urinary infections, diarrhoea, anaemia and

rheumatism [22, 30, 40]. Alchornea cordifolia is a

widespread plant and largely used in tropical Africa for
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the treatment of many ailments such as
urinary infections, diarrhoea, anaemia and
rheumatism [22, 30, 40]. This plant also has

antibacterial [4, 22, 27, 31], [27],
antiparasitic [5, 39], anti-spasmodic [30, 40] and anti-

antifungal

inflammatory [25] properties. Some pharmacological
activities of Alchornea cordifolia were due to its strong
scavenging potential [23]. The phytochemical studies of
Alchornea cordifolia leaves mostly showed the presence
Alkaloids,
Saponosides and tannins [24, 25, 33]. The purpose of

of phenolic compounds, Flavonoids,
this present study is to evaluate the scavenging potential
of Alchornea cordifolia in the body protection against
aflatoxicosis.
Material and Methods
Chemicals:

Aflatoxins B1 (AFB1) was bought at Fermentek
Ltd (Jerusalem, Israel) and the Butylated hydroxyanisole
(BHA) at Santa Cruz Biotechnology (Delaware, Canada).
Kits of serum aspartate aminotransferase (AST), alanine
urea and creatinine were
(Antrim, UK).
measuring  kits
purchased from QCA, (AMPOSTA, Spain). All the other

reagents used, were of analytical quality.

aminotransferase (ALT),
obtained from Randox Laboratories
Albumin and total

protein were

Plant Material

The leaves of Alchornea cordifolia were collected
in the suburbs of Abidjan in March 2016. They were
identified at the National center of Floristic (CNF) of the
University of Felix Houphouét Boigny (Abidjan, Cote
d'Ivoire). The leaves were dried for two weeks at
ambient temperature.

Preparation of the Crude Ethanolic Leaves Extract of
Alchornea Cordifolia.

The dry leaves of Alchornea cordifolia were
ground using a grinder and 100 grams of the powder
were macerated in one liter of ethanol (95 %) and
shaken using a magnetic stirrer for 72 hours at ambient

temperature. Then, the alcoholic solution was filtered
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twice on absorbent cotton then on a whatman filter
paper. The filtrates obtained were put together and
evaporated at reduced pressure at 45°C using a rotary
evaporator. The mixture was then dried in an oven at
45°C for 72 hours. Finally a marrow black powder were
obtained (13.33 g) representing the ethanolic leaves
extract of Alchornea cordifolia (EELAc). Different
concentrations of EELAc were prepared on the spot
during experiment by dissolving the powder obtained in
an olive oil.
Phytochemical Screening

The different chemical analyses were carried out
through a phytochemical screening. It is a qualitative
analysis based on coloring and/or precipitation reactions.
This analysis was performed on the ethanolic crude
leaves extract of Alchornea cordifolia according to the
methodology described by Houghton [17]. Table 1
points out the various chemical groups investigated and
the specific reagents used.
Animal Material

Experiments were carried on white albino male
rats, Rattus norvegicus of Wistar strain. These adult
rats were between 12 to 16 weeks of age with a mean
body weight of 152 +4,5 g. Animals were fed with
pellets and water ad /ibitum. They were acclimatized in

cages for two weeks for them to be accustomed to the
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experiment environment. All experiments were
performed in accordance with the European guidelines
2010/63/EU related to animals care [8].
Products Administration

Six groups of six male rats were set out. AFB1
(150 pg/kg) and tested substances (A. cordifolia: 50,
100, 300 mg/kg and BHA; 50 mg/kg) were dissolved in
olive oil and the mixture was administrated orally to
animals at a rate of 0.5 ml for 100 g/kg Bw [28]
according to the model of table 1. The administrations
are done five days per week for twenty one days with
resting periods (table 1). In this experiment, the BHA
was used as a standard scavenger. Its effects were
compared with those of Alchornea cordifolia.
Sampling and Dosage of Required Parameters
Biochemical Parameters

On completion of the experiment, blood samples
were collected in rat orbital sinus after being
anesthetized using ether diethyl.

at 4000 tours/min for

Blood samples were
centrifuged 10 minutes.
Collected serum was put in an aliquot and preserved
at -20 C for analyses. AST, ALT, albumin, total proteins,
urea and creatinine were dosed with a commercial kit
according to the manufacturer recommendations.
Parameters were evaluated using a biochemistry

automate of the type A 15 bio-system (Barcelona,

Phytochemical screening
Chemical groups Specific reagents Characteriztic reactions Administration of tested substances
Alkaloids - Dragendorff (bismuthat - Orange coloring with appearance
potassium 1ode) of precipitate - Group 1: olive o1l
- Bouchardit (iodo-iodized) - Brown -reddish coloring
- Group 2: AFBI (150 pgkgp.c)
Polyphenols Ferric chlonde Blue and darkish coloring or green o
more or less coloring - Group 3: AFB1 (150 pg'kg pc) + A cordifolia (30 mgks)
Sterols ef terpencids Liebermann (acetc anhydnde | Appearance at the interphasze of a2 - Group 4: AFB1 (150 pglkg p.c) + A cordifolia (100 mgkg)
H.50,) crimsen or puple nng, becoming blue - Group 5: AFB1 (150 pakg pe) + A cordifolia (300 mz'kg)
then green - Group 6: AFBI (150 pgkg pec)+ BHA (50 mg'kg)
Flavonouds Hydrochlone alechol magnesium | Orange and red colenng
amyl iso aleohol Do D5 D7 D1? D14 pis D21
Catechics Stiasny reaction (Formalin-HCI) Appearance of flake precipitates. - - -
Tam: - —
Gallics Stiasny -FelCly Greenish or blue darkish colonng
Quinoid compounds Bomtriger (reaction between Coloring going from red to purple I : Period of substances administration
quneid eyele in NHOH medium)
: Resting period
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Spain).
Histological Evaluation

All the animals were sacrificed by an anesthesia
(ether diethyl) at the end of the experiment, organs
(liver, kidneys) were immediately taken from each
animal and preserved in formalin at 10 %. Organ

samples were then colored with hematoxylin and eosin

and were observed through optical microscope.
Statistical Analysis
Statistical analysis and  graphs  were

performed using the soft-ware Graph Pad Prism

5.01 (San Diego, CA, United States). The results

:Table 2. Bioactive metabolites of the ethanolic leaves extract of

\ Alchornea cordifolia (EELac).
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polyphenols, the flavonoids, sterols and terpenoids,
quinoid compounds, catechic tannins and alkaloids
(Table 2).

Effect of Aflatoxin B1 on Rats Treated with EFLac Rats
Body Weight Evolution During Experiment

Animals of group 1 treated with olive oil for 21
days, showed a significant (P < 0.05) body weight
growth of 52.46 g at the end of experiment (Table 3).
Rats from groups 2, 3 and 4 showed a body weight
growth ranging from 10.5 g (group 2) to 25.3 g (group
4). These body weight growths, though positive, were

Ethanolic leaves extract
Chemical compounds of Alchornea cordifolia
Sterols and terpenoids +
Polyphenols ++
Flavonoids ++
quinoid compounds +
. Gallic
Tannins
Catechic ++
Dragendorff reagent |+
Alkaloids Bouchardat reagent |+

the

assigned to the standard error (mean = SEM). The

are arithmetic mean of individual values
results were analyzed statistically by ANOVA 2 followed
by multiple comparison tests with Tukey—Kramer
method. The difference between groups was considered
significant when a probability (p) was <0.05.

Results

Phytochemical Screening

From 100 g of Alchornea cordifolia leaves, we
obtained 13.33 g of crude leaves extract of Alchornea
The

phytochemical screening of the ethanolic leaves extract

cordifolia, representing a yield of 13.33 %.

of Alchornea cordifolia showed the presence of
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significantly inferior to that of group 1 (Control). The
body weight gain of rats from group 5 and 6 were
respectively 45.16 and 47.6 g. The body weight growth
were not significantly different between group 5 and 6
compared to group 1 (Control). The animals showed a
positive body weight gain ranging from 10.5 to 52.46 g.
The evolution of the body weight growth of group 5 is
similar to those of groups 1 and 6 treated respectively

with the olive oil (Control) and standard scavenger.

Effect of the Ethanolic Extract of Alchornea Cordifolia on
the Biochemical Parameters.

Effect of the Extract on Hepatic Enzymes.

the various

The treatment of rats with

Vol-1 Issue 3 Pg. no.- 14
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substances caused a significant increase (P < 0.05) of

transaminases rates in group 2 and 3 compared to the

=)
(jpen

for creatinine and from 0.58 £ 0.02 g/l (group 4) to 0.76
+ 0.05 g/l (group 2) for urea and decrease from 23 +
1.1g/l (group 4) to 19.5+ 2.5 g/I for albumin and from

L

Animals body weight (g)
groupl group 2 group 3 group 4 group 5 group 6
DO 148,06+£2,3 | 154,26+4,2 | 158,36+1,3 | 149,14+2,4 | 137,44+2,9 | 155,94+2,3
D21 200,52+7,4° |164,76+2,2°|174,27+3,7°|174,44+3,5°|182,60+5,2°|203,54+7,6°
Body weight d e e f d d
Variation (g) +52,46 +10,5 +15,91 +25,3 +45,16 +47,6

\D: day. On the same line, means bearing the same letter are not statiscally different from the

I control at P< 0,05 (n = 6).
control (group 1). This increase was not dose dependent
and varied from 262.4 + 8.1 UI/L (group 2) to
257.549,2 UI/L (group 3) for ALT and from
274.16+7,UI / L (group 2) to 282.5+3,1UI / L (group 3)
for AST (Table 4). In contrast, there is no significant
difference between these rates for group 4, 5 and 6
compared to the control (groupl). These rates were
115.4+7.7 UI/L (group 4), 100.22+2.3 UI/L (group 5)
and 90.75+2.4 UI/L (group 6) for ALT and 203.2+4.9
UI/L (group 4), 180.13+£5.5 UI/L (group 5) and
186.25+6.7 UI/L (group 6) for AST.
Effect of the Extract on Renal Function

Substances administration caused a significant
increase of creatining, urea rate and a reduction of
albumin and total proteins rates for group 2, 3 and 4
These values increase from
7.96+1.3 mg/l (group 4) to 10.74 £1.3 mg/! (group 3)

compared to the control.

41.82 +3.4 g/l to 34.26 + 2.1(g/l) for total proteins. The
evolution of these biochemical is not
5 and 6
compared to the control (P < 0.05) (Table 4). The

results of the biochemical parameters showed that the

parameters

statistically ~significant between groups

evolution of transaminases, urea, albumin and total
proteins in group 5 was similar to that of group 6 which
received the standard scavenger (BHA). There was no
significant difference between the values of these
parameters in groups 5 and 6 compared to the control
group (group 1) at P < 0.05.
Results of the histopathological evaluations Hepatic
tissues

The administration of AFB1 alone caused a
sinusoid capillary dilation with hemorrhagic contents
(figure 1 A). In contrast, the administration of the

mixture AFB1+EELac at a dose of 300 mg/kg (group 5)

Table 4. Effect of the ethanolic extract of Alchornea cordifolia on the biochemical blood parameters

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

ALT (UI/1) 77,67+3,2° | 262,4+8,1% | 257,5+9,2* | 115,4+7,7° | 100,22+2,3° | 90,75+2,4°
AST (UI/1) 170,03+5,1° [ 274,16%7,3"| 282,5+3,1" | 203,2+4,9° | 180,1315,5° | 186,2516,7"
Creatinine (mg/l) | 5,4310,1° | 9,62+1,2" | 10,74+1,3" | 7,96+1,3" | 5,81+1,2° | 6,17+1,1°
Urea (g/1) 0,31%0,03% | 0,7610,05° | 0,69+0,01° | 0,58+0,02* | 0,33+0,03° | 0,29+0,02°
Albumin (g/l) | 34,67+2,2° | 19,5+2,5" | 21,75+1,4" | 23+1,1 | 32,18+2,2° | 31,5+1,3°
Total proteins (g/!) | 60,67+4,1" | 34,262,1" | 36,75+3,1" | 41,82+3,4"| 63,98t4,5" | 67,3+2,6'

ALT: Alanine Amino-Transferase, AST: aspartate amino-transferase. On the same line, means

bearing the same letter are not statiscally different from the control at P < 0.05 (n = 6).
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or AFB1+ BHA at a dose of 50 mg/kg (group 6) caused
the disappearance of these histological abnormalities of
the liver (figure 1 B, C).

Renal Tissues

The histopathological examinations of the kidney
showed that AFB1 caused an atrophy of renal tubes
(figure 2 D). However, the administration of the mixture
AFB1+EELac at a dose of 300 mg/kg (group 5) or
AFB1+ BHA at a dose of 50 mg/kg (group 6) caused the
disappearance of these histological
tubes (figure 2 E, F).

abnormalities

observed in the renal

Discussion

Extraction and Phytochemical Screening
Many methods

were developed to fight

aflatoxicosis. Several compounds such as food,
scavengers, plants, pharmaceutical products are used in
various experimental studies to modulate the damage
entailed by AFB1 on some organs (liver, kidney, lungs)
and macromolecules (DNA, proteins) [10, 14, 16].
induced by AFB1 can be

modified in animals by chemo-protective substances

Hepatocellular carcinoma

such as phenolic antioxidants (butylated hydroxy
anisole, ethoxyquine) [21, 43]. In this study, the effect
of the crude ethanolic leaves extract of Alchornea
cordifolia (EELac) was investigated on aflatoxicosis. The
choice of Alchornea cordifolia was made according to an
ethnobotanical survey which demonstrates that, this
plant is widely used for the treatment of several
pathologies linked to oxydative stress such as diabetes,
high blood pressure and hemorrhoids. Moreover, this
plant can be easily found in Céte.d'Ivoire. The ethanolic
extraction of Alchornea cordifolia leaves gave a yield of
13.33 %. This rate was close to that reported by
Okwu [32] which was 10.06 %. The phytochemical
screening of Alchornea cordifolia leaves revealed the
presence of several secondary metabolites such as
phenolic compounds, flavonoids, sterols and terpenoids,
quinoid compounds, tannins and alkaloids. These results

are in agreement with those of several authors who
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observed the presence of these compounds in the leaves
extract of this plant [24, 29, 33]. Studies also reported
that flavonoids and polyphenols respectively account for
14.4% and 42.2 % of dry matter of Alchornea cordifolia
leaves [24].
Body Weight Evolution

In order to evaluate the efficacy of Alchornea
cordifolia against aflatoxicosis, we prepared increasing
doses of 50, 100 and 300 mg/kg of body weight of the
ethanolic leaves extract of this plant. The choice of these
doses were carried out from preliminary studies. The
BHA is a synthetic antioxidant authorized as food
additive. We used it as a standard antioxidant in this
study at a dose of 50 mg/kg according to the studies of
Shatat [ 37]. Rats treated with AFB1 at a dose of 150
Mg/kg for three weeks showed a weak increase in
animals body weight (10.5 g) compared to the initial
weight at DO0. This growth though positive, is
significantly lower than that of the animals of the control
group which received the olive oil. This variation of body
weight is due to the toxicity of aflatoxin B1 administered
at a dose of 150 mg/kg. Groups 3, 4 and 5 which
received the mixture containing aflatoxin at a dose of
150 mg/kg and the extract at doses ranging from 50 to
300 mg/kg also showed a positive body weight gain.
The recorded body weight gain for these three groups
vary from 15.91 g to 45.16 g. These body weight gain
are dose-dependent. Therefore, the mixture having the
highest concentration of EELac (300mg/ kg) showed a
body weight gain of 45.16 g which is significantly
different from the body weight gain of group 2 (treated
only with aflatoxin B1) but close to the values of control
groups (group 1 and 6). Thus, by increasing the extract
concentration in EELac in the mixture, we gradually
restore animals’ normal growth. These results are similar
to those of several authors who reported that the acute
or subacute forms of aflatoxicosis are dominated by
anorexia, depression and body weight loss [15, 16].
These observed effects are due to the inhibition of

proteins synthesis and DNA. Several authors reported
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(H&E X 250) (H&E X 250)

Figure 1. Effect of AFB1 on liver tissues

A photomicrograph of liver section from (A) Liver of rat treated with AFB1 alone (group 2) showing a sinusoid
capillary dilation with hemorrhagic contents (arrow), (B) rat treated with AFB1 + EELac at 300 mg/kg (group
5) showed the normal hepatocytes (arrow) and portal area (star) without histological abnormalities, (C) rat
Treated with AFB1+ BHA at 50 mg/kg (group 6) showed the normal hepatocytes (arrow) and portal area
(star) without histological abnormalities.

(H&E X 250) (H&E X 250) (H&E X 400)

Figure 2. Effect of AFB1 on kidney tissues

A photomicrograph of kidney section from (D) kidney of rat treated with AFB1 alone (group 2) showed an
atrophy of renal tubules (arrow), (B) Rat Treated with AFB1 + EELac at 300 mg/kg (group 5) showed a normal
histology of renal tubules (arrow), (C) Rats Treated with AFB1 + BHA at 50 mg/kg (group 6) showed a nor-
mal histology of renal tubules and renal glomeruli (arrow).
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that body weight decrease following an intake of AFB1 is
linked to a reduction of food consumption causing a
protein catabolism /38].
Effect of AFB1 on Proteins, Hepatic Enzymes and renal
Function in the Presence of EELac

Aflatoxins are hepatotoxic for all vertebrates and
induce a degeneration, hepatocytes necrosis and modify
the liver function [35]. Administration of AFB1 at a dose
of 150ug/kg
increase of ALT and AST rates. This significant rise of

for three weeks caused a significant

transaminases rate is caused by the toxic effects of
AFB1 in the hepatic tissue and the biliary system [1].
These results are in agreement with those reported in
literature indicating that, liver is the principal target of
aflatoxins [2, 9]. The results of the biochemical
analyses are in accordance with the histological
examinations which showed lesions in the hepatic
tissues. The rise in the rate of transaminases is due to
the sinusoid capillary dilation with hemorrhagic contents
revealed by liver tissues through histological
examinations. These cytoplasmic enzymes were released
in plasma after the lesions of hepatic tissue lesions.
Similar effects on liver tissues were reported by several
studies in animals receiving aflatoxin B1 [2, 3, 19]. The
administration of AFB1 caused a rise in the rates of
urea and creatinine. The rise in the rate of these
products is a sign of renal dysfunction due to an atrophy
of renal tubes and glomeruli. AFB1 also caused a
reduction of albumin and total proteins rates in serum,
this is due to the reduction of proteins synthesis in the
liver and to the production of RNA [1]. These results
are in agreement with those reported in literature and
clearly showed the toxic effects of AFB1 on proteins and
on hepatic and renal tissues [1]. The rates of
albumin and total
the

administration of a mixture of AFB1 and the extract of

transaminases, urea, creatinine,

proteins gradually came to normalcy by
Alchornea cordifolia. These results are corroborated by
those of Mohammed [26] who reported that Alchornea

cordifolia acts on liver by restoring the rate in serum of
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ASAT and ALAT in diabetic rats. The effects of EEFac at
a dose of 300 mg/kg are similar to those of BHA at a
dose of 50 mg/kg. EEFac could protect the body
organs and tissues against AFB1 toxicity following the
same mechanism as BHA. Indeed, BHA is a standard
phenolic antioxidant which acts effectively against the
cancerogenicity of AFB1 by impeding its oxydative way
of biotransformation in the liver [6]. Similar effects of
EEFac to those of BHA could be essentially due to its
phenolic compounds and the flavonoids revealed by the
chemical screening.

Conclusion

Aflatoxins are a real issue of public health for
African countries. The implication of this mycotoxin in
the appearance of many pathologies such as
hepatocellular carcinoma requires urgent and adequate
prevention measurements. The pharmacological effect of
the ethanolic leaves extract of Alchornea cordifolia in the
reduction of aflatoxicosis was investigated. This study
showed that, this plant has a protective effect on some
body organs and tissues such as the liver and the
kidneys against the toxicity of aflatoxin B1l. These
pharmacological properties of Alchornea cordifolia are
due to flavonoids and to the phenolic compounds. The
effect of this plant which is dose-dependent can be used
in the prevention of some pathologies linked to the
oxidative stress. In addition deep studies should be
undertaken in order to evaluate the efficacy of this plant
in the protection of other body organs on which
aflatoxins have a toxic effect.
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