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Abstract

Background and Objective: Herbs were utilized by mankind since the ancient past, as alternative medicines for treatment of various
diseases due to their presumed trustworthiness, efficacy, safety and low price. Catharanthus roseus (L.) G. Don is well known for its
medicinal properties, like antibacterial, antifungal and antiviral. It is widely used in traditional medicine in India, Nigeria and West Indies
to control diabetes mellitus. Toxicity studies serve as a preliminary study for identification of hazard and evaluation of the safety of any
drug. This research was carried out to evaluate the acute toxic effects of ethanol leaves extract of C. roseus and to determine its median
lethal dose (LDs). The objective was to investigate the toxicity of the leaves extract on the liver and biochemical parameters in rats.
Materials and Methods: Single oral doses of the ethanol leaf extract of C. roseus was administered to albino rats at the concentrations
0, 1900, 3000 and 5000 mg kg~". The animals were humanely sacrificed and blood and tissues obtained for biochemical and histological
analysis on liver tissues. Results: The results revealed no significant changes in the control group but in the treatment group, there were
changes such as dizziness, tremors and restlessness especially in treatment group D. Biochemical analysis showed normal alanine
transaminase (ALT) levels in all treatment groups except in treatment group D where the level was significantly low (19 uL™"). Aspartate
transaminase (AST) was elevated in all treatment groups. Protein level was normal for all treatment groups except treatment group D
where it was significantly low (26). Histological results showed normal liver tissues with hepatocytes, sinusoids and central veins. In
treatment group B, there was tissue fragmentation with mild degeneration. In Group C, there was congestion in the central vein,
vacuolation, fally, changes and necrosis of hepatocytes and connective tissues but in Group D, there were necrotic tissues in the liver.
Conclusion: In this study, no mortality was recorded, therefore, the LDs, of the plant extract is slightly higher than 5000 mg kg~ which
can lead to mortality. It is recommended that studies on higher doses than the one in this study should be carried out to determine the
actual LD, of the drug.
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INTRODUCTION

Catharanthus roseus, also known as Vinca rosea belongs
to the family Apocynaceae. It is native to the Caribbean Basin
and has been used to treat different diseases. Decoction of the
leavesand/orthe whole plantis used as household remedy for
diabetes in several countries'. Traditionally, in India seven
flowers/leaves are used at a time while in the Cook Islands,
seven leaves boiled in a kettle of water is used but in West
Indies, roots of plants are infused in whiskey to control
diabetes?*. Earlier reports indicate significant blood
glucose lowering activity with hydroalcoholic or
dichloromethane-methanol extracts of leaves of C roseus
in laboratory animals>'",

It has more than 400 known alkaloids, some of which are
approved as antineoplastic agents to treat leukemia,
Hodgkin's disease, malignant lymphomas, neuroblastoma,
rhabdomyosarcoma, Wilms' tumor and other cancers. Its
vasodilating and memory-enhancing properties have been
shown to alleviate vascular dementia and Alzheimer's
disease'>'3, The major alkaloid is vincamine and its closely
related semi-synthetic derivative widely used as a medicinal
agent, known as ethyl-apovincaminate or vinpocetine,
has vasodilating, blood thinning, hypoglycemic and
memory-enhancing actions'®'. The extracts of Vinca have
demonstrated significant anticancer activity against numerous
cell types™.

Studies reveal that rose periwinkle contains vasodilating
(widening of blood vessels) and memory-enhancing
properties, which help to tackle vascular dementia and
Alzheimer's disease. Fischhof et a/'? investigated the
therapeutic effects of vincamine for treating primary
degenerative and vascular dementia.

According to Jaleel et al'®, the anticancer alkaloids
(vinblastine and vincristine) found in the leaf and stem of
C roseus inhibits cancer and tumour cells in the body.

Nayak et a/'’ carried out an experiment where rats were
treated with 100 mg kg~'/day of the C roseus ethanol
extract. These treated rats recorded high rate of wound
contraction that significantly reduced the epithelization
(process of covering a denuded surface with epithelium)
period. The study supports the efficacy of C roseus for
treating and healing wounds.

Patil and Ghosh'® investigated some of the antimicrobial
properties of the rosy periwinkle plant. The results show that
the leaves extract can be used as a prophylactic (preventive)
agent against several diseases.

Ethalsha and Retna examined the antibacterial
properties of the crude extracts obtained from the roots of
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C. roseus against several bacterial species of clinical
significance. The root part of this plant was extracted in an
appropriate solvent followed by the evaluation of the
antibacterial effects using agar well diffusion assay against a
total of 8 bacterial strains.

Patharajan and Balaabirami?® assessed the antioxidant
effectiveness of C roseus leaves extracts and the fractions
with solvents of various polarity (water, ethanol, methanol,
butanol, acetone and hexane). The rosy periwinkle extracts
and the fractions contained significant levels of antioxidants
at various concentrations.

Theresults show that C roseus extracts and fractions are
an excellent source of natural antioxidants and could be
utilized as a functional food or used for nutraceutical
purposes.

Kumari and Gupta?' examined the antifungal properties
of C roseus against several clinically significant fungal strains
namely; Fusarium  moniliforme,  Candida  albicans,
Aspergillus niger and Aspergillus fumigatus. The data
showed that the pattern of inhibition is highly dependent
on the extraction solvent. The organic extracts demonstrated
more significant antifungal activity, unlike the aqueous
extracts.

Zaini and Normala?? reported that the white root disease
caused by the Rigidoporus microporus fungus is the most
destructive disease found in a rubber plantation. Biological
control using stems extract of C. roseus can be used as a
healing agent of infected rubber trees.

According to Zaini and Normala?, C. roseus isregarded
asapoisonous plant because of the presence of danvinrosidin,
catharanthine, vindolinine, leurosine, akuammine, norharman,
lochnerine, vinleurosin, tetrahydroalstonine, vindoline and
vincamine in it. Furthermore, this plant can be quite toxic if
excessively consumed orally thus only the recommended
dosages should be consumed. This research was carried out
to ascertain the dosage of C roseus safe for human
consumption and to contribute to the body of knowledge
on this important herbal drug.

MATERIALS AND METHODS

Plant sample collection: The leaves of C roseus was
collected in the month of April, 2018 from the chapel of
redemption, Rivers State University, Nkpolu, Port Harcourt
and was conveyed to the Department of Plant Science and
Biotechnology Rivers State University. It was identified and
authenticated by Dr. M.G. Ajuru a plant taxonomist in the
Department. Thereafter the plant leaves collected were air
dried at room temperature (37°C) for a period of 30 days and
them grounded to get in a fine powder.
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Preparation of ethanol extract: The C roseus powdered
sample (41.5 g) was extracted with 600 mL of 95% ethanol
and allowed to stay overnight before filtration with a
Whatman filter paper. The filtrate was further evaporated to
dryness with the use of electric hot plate and conical flask.

Experimental animals: The experimental animals used were
Wistar Albino rats. The rats were purchased from a vendor in
Delta State and transported down to Rivers State University;
the rats purchased were mixed that is both male and female
rats totaling 16 Wistar Albino rats. These rats were fed and
kept underlaboratory condition foracclimatization. They were
separated into 4 cages with each cage containing 4 rats. The
rats were weighed before, during and after the treatment.

Acute toxicity study: The acute toxicity of C roseus was
evaluated in rats (180-200 g). Four groups containing 4 rats
each randomly selected according to their average body
weight received ethanol extracts at dose of 0 (Group A)
also known as the control, its driving agent was water;
1900 (Group B), 3000 (Group C) and 5000 (Group D) all
measured in mg kg~' b.wt., the extracts were administered
orally (via the mouth) to the rats using a syringe after a short
fasting period.

The general behavior of the animals was continuously
monitored during the first 24 h with special attention given
within the first 4 h and daily thereafter for a total of 14 days.
The detailed cage-side observation included basically general
weakness and thirst amongst the rats. Special attention was
directed to itching and diarrhea but there was no visible
change. Surviving animals after the 14 days were weighed and
humanely sacrificed and blood samples collected for
heamatological (blood) and histological (kidney) analysis.

Biochemical study: For biochemical study, sera were obtained
by centrifuging the blood samples and storing them at 20
until the assays could be completed. Total protein
concentration was estimated by the method in Lu?3, Aspartate
aminotransferase (AST) and alanine aminotransferase (ALT)
levels were determined colourimetrically according to
Mahadevaswami et a/?*.

Histological study: For histological study, the kidneys were
harvested, fixed in 10% formaldehyde processed through
three changes of alcohol and xylene, infiltrated and
embedded in paraffin wax. The tissue blocks were later section
at 5 ym thickness and stained with Haematoxylin and Eosin.

The tissue sections photomicrographs were obtained using
AmScope digital microscope attached on an Olympus
Microscope eye piece.

RESULTS

Effects of ethanol leaf extract of C. roseus on the body
weight of rats treated: The rats were weighed before and
afterthe administration of the ethanol leaf extract of the plant.
Table 1 showed the effects of the extract of C roseus on the
body weight of rats which includes the initial weight, final
weight and weight changes in the control group and
treatment groups. The weight gain was high in treatment
groups C, D and control group but low in treatment group B.

Physical and behavioral changes: There were no significant
changes observed in the Wistar rats in the control group
before they were sacrificed. The Wistar rats in this group
remain active throughout the duration of the study. There
was no loss of appetite and they responded very well to
stimuli.

But within the first 4 h of the administration of the
ethanol extract of leaf of C roseus, the Wistar rats in the
treatment groups started showing signs of tremor,
itching, restlessness, quietness, dull appearance, nausea,
general body weakness and some trying to escape from the
cage. There was no death recorded in the treatment and
control group.

The degree of observable signs/effects depends on the
concentration of the extract administered, more effects and
signs were observed at higher dosage.

Based on these facts and the absence of death among
the Wistar rats used in the study, it implies that the LDs,of
C roseus is quite above the concentration used in this study.
There was significant changes in the body weight of Wistar
rats treated with leaf extract of C. roseus when compared
with the normal group.

Biochemical analysis: The results of changes in biochemical
parameters of the albino rats used in the study is presented

Table 1: Effects of ethanol leaf extract of C roseus on the body weight of
Wistar rats treated at dosages of 1900, 3000 and 5000 mg kg™

Treatment Initial
Groups (mgkg™) weight (g) Final weight Weight change
A 0 150 215 65
B 1900 150 190 40
C 3000 150 250 100
D 5000 150 250 100
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120 -
100
80
60
40 -
20
0
Control A B (1.9) C(@3mL) D (5m)
OAST (UL 52 12 104 93
DALT(UL™ 33 35 40 19
M Total (G L) protein 70 74 73 76

Fig. 1: Changes in biochemical parameters in the Wistar rats studied

Fig. 2: Effect of ethanol leaf extract of C roseus on the liver of wistar rats
Group A (control): Normal liver tissues with hepatocytes, sinusoids and Central veins (cv), Group B: Tissue fragmentation with mild degeneration with
vacuolation, Group C: Congested central vein, vacuolation, fatty change and necrosis of hepatocytes and connective tissues, Group D: Total tissue damage

with necrosis

in Fig. 1. The parameters examined were Aspartate
aminotransferase (AST), Alanine aminotransferase (ALT)
and total proteins. The level of ASTin the treatment group was
significantly higher, compared to the control group. It was
highest in treatment group B (112 p L"), followed by
treatment group C (104 u L™") and treatment group D
(93 uL™"). The changes in the levels of ALT and total proteins
in the treatment groups were not significant, except in
treatment group D where the level of ALT was significantly
low (19 uL™") compared to the control group and total protein
was equally low (26) compared to the control group.
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Histopathological result: In group A (control), the section
showed normal liver tissues with hepatocytes, sinusoids and
central veins. In group B (treatment with 1900 mg kg~ of
ethanol leaf extract of C roseus), there was tissue
fragmentation with mild degeneration including vacuolation.
Group C (treatment with 3000 mg kg~") of ethanol leaf extract
of C roseus, tissues sections shows congestion in the central
vein, vacuolation, fally, changes and necrosis of hepatocytes
and connective tissues. But in Group D (500 mg kg™"), there
was total tissue damage of the liver with necrosis as shown in
Fig. 2.
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DISCUSSION

Herbal drugs have gained importance globally. Since the
Advent past, man has used plants to treat common diseases
even before the discovery of microbes. Fossils records date
back the use of plants by man for various purposes including
plant poison for obtaining fish from water bodies. This is of
great concern because of the adverse effects on the aquatic
organisms. Most fish poison also called icthyotoxins or
piscicides has been identified in related plants species. A
variety of chemicals found in these plants will stun fish when
ingested making the fish to float to the surface for easy
capture.

The C roseus is widely used as an antidiabetic,
antihypertensive and in the treatment of infection. The aerial
parts of the plant contain about 90 different alkaloids. The
isolation and purification of these indole alkaloids have been
extensively studied. Most of these alkaloids are used in cancer
chemotherapy.

Available literature revealed no published report on the
toxicity of C roseus in humans despite the widespread use
of the plant in various herbal remedies. In this study, oral
administration of the ethanolic extract of catharanthus roseus
to rats produced no observable toxicity in the liver in the
applied dosages.

Toxicity evaluation is necessary to establish how safe a
drug is for human consumption. In the pharmaceutical
industries, acute toxicity tests are usually conducted on any
drug before it is released into the market.

Toxicity is an indication of a substance being poisonous,
pointing to the state of adverse effects led by the interactions
between toxicants and cells. High dosage of some plants
extracts has the potential to cause serious toxic effects.
However, toxicity testis not comprehensive enough and other
parameters like biochemical and histological analysis are
usually carried out together to evaluate specific organ damage
and causes of death in any study. Toxicity tests in conjunction
with photomicrographs of stained and processed histological,
tissue sections provide a clue as to the toxic characteristics of
the drug or plant?,

It was observed during the study that the plant extract
had the capacity to reduce the body weight of treated
animals. Significant decreased in weight was observed in
Wistar rats treated with (1900 and 3000 mg kg~' b.wt.) those
treated with 5000 mg kg~". This may not be unconnected with
the low total protein levels observed in rats treated with 5000
mg kg™'. There is the possibility of the extract interfering with
proteins synthesis.

Histological examinations of the livers of these animals
showed intact normal histological features. Histological
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sections of the livers of treated rats shows no feature of
cellular damage, since the sinusoids in the sections of the
treated animals were devoid of congestion and were not
waterlogged. There was no necrosis or edema of the
hepatocytes except in the Group C and D. The portal tracts
were free of inflammation.

It is a well known fact that when certain types of cells are
damaged, the intracellular enzymes they contain may be
released into the blood. Elevation of these enzymes is used as
markers for injury to these organs. Alanine aminotransferase
(ALT) is one such enzymes, it is markedly elevated in acute
parenchyma liver damage. The enzyme aspartate
aminotransferase (AST) has a similar role but it is found in
various body tissues and organs such as liver, heart, brain,
lungs, muscles and liver. The elevated levels of AST in the
study shows that the enzyme could have come from other
tissue and organs rather than liver since the more specific liver
marker Alanine aminotransferase (ALT) remains low in the
treated groups. Thus determination of ALT activity, is a
relatively sensitive indicator of hepatic damage in certain
animal species and can help to determix whether further
diagnosis test are necessary?. The release of ALT from the
cytosol may occur secondary to cellular necrosis or as a result
of cellular injury, with membrane damage and bleb
formation?.

The stable levels of ALT and total proteins following the
administration of the ethanolic leaf extract of catharanthus
roseus suggests that the liver and the kidney, may not be
damaged by the administration of the ethanolic leaf extract of
C roseus.

CONCLUSION AND RECOMMENDATION

The results from these studies indicate that at these
dosages (1900-5000 mg kg~'), the ethanolic leaf extract of
C roseus is relatively safe but may have toxic effects at higher
dosage. Consequently, safety measures have to be applied
when these products are used in higher dosages. These may
include monitoring of serum enzymes levels, administration
of milk as the alkaloidsin C roseus are foundtointeractand
be resisted by multi-drug resistance associated protein.
Further studies should be directed towards the effects of
C roseus at higher dosages in order to determine the LDs, of
the plant.
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