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ABSTRACT

Persea Americana is a plant known for its medicinal properties. Its use is therefore unregulated. This raises the
problem of uncontrolled use of this plant. This study aims to evaluate the acute toxicity of the agueous extract of
Persea Americana leaves on witsar rats. Methodology: The phytochemical study of Persea Americana was
carried out and the toxicity was evaluated by orally administering a single dose of 2000mg/kg of body weight to
groups of rats and distilled water to two other groups of control rats. The toxicological parameters were
observed compared to the control groups for 14 days. Results: The phytochemical study identified sterols,
tannins, quinones, flavonoids, polyphenols, terpenes and saponins. The single dose of 2000mg/kg did not induce
death in the animals, no signs of apathy, breathing problems, or bleeding etc. were observed. On the other hand,
a decrease in the quantity of food and water ingested as well as in weight was recorded but this was not
significant compared to the control groups. Conclusion: The results obtained from this study confirm the
usefulness of Persea Americana in traditional medicine. Although this plant would be non-toxic at the dose of
2000mg/kg bw, further studies are necessary to define the dose necessary for longer exposure.
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INTRODUCTION

The use of Persea Americana leaves as an
antidiabetic and anti-inflammatory treatment is no
longer a myth. Research has shown the interest of
this plant for the medicinal treatment of several
pathologies (Koane, 2011)'. Previous work
mentions an anti-diabetic effect (Adiko et al,
2014)%. However, the mechanism of action is not
sufficiently elucidated (Ojo et al, 2022)°. In
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addition to its nutritional and cosmetic qualities,
Persea Americana is highly valued for its medicinal
benefits (Lima et al, 2012)*. So much so that
depending on the cultures and beliefs of the people,
it is no less used in traditional medicine. In
developing countries, around 80% of populations
use traditional medicine, particularly those from
rural areas (Zeggwagh et al, 2013)°. This practice is
also spreading in cities, where residents are
increasingly using this medicine (Guele and Koffi,
2021)°. Indeed, traditional plant-based medicine
seems more accessible to populations and due to
several other factors, medicinal plants are therefore
the first treatment option (Kati-Coulibaly et al,
2021)’. Despite efforts by states to facilitate access
to medical care, opinions are controversial. A study
conducted by Chaachouay (2020)® in Morocco
showed that users prefer to resort to traditional
medicine because it would have proven beneficial
effects and would not carry any health risks. Thus,
medicinal plants are widely administered either in
infusion or decoction for therapeutic or preventive
purposes of certain pathologies, particularly
metabolic diseases (Kati -Coulibaly et al, 2021)’.
On the other hand, the work of Sekkat et al, 2021°
showed the existence of adverse effects associated
with medicinal plants. In a word, the use of
medicinal plants is not without danger. Because
research studies mention a problem of toxicity that
can cause death with plant-based treatments. This is
why measures have been taken at the global level
through the WHO to guide the use of this type of
medicine (WHO, 2013)™. The West African Health
Organization has joined this initiative by publishing
a book on the West African pharmacopoeia. This is
a contribution to the promotion of medicinal plants
which informs on the basis of the results of
scientific research the benefits and risks associated
with their use (WAHO, 2020)*. Regarding Persea
Americana, its therapeutic effects are currently
being studied and the recent discoveries of its
antidiabetic and anti-inflammatory properties pose
the problem of uncontrolled use. It is therefore
appropriate to direct research on this plant. This
study aims to evaluate the toxicity of the aqueous
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extract of Persea Americana leaves on witsar rats.
It aims to provide additional answers on the risks
associated with the use of this plant.

MATERIAL AND METHODS

Plant material

Fresh leaves of Persea Americana were harvested
in the town of Azaguie (Agneby region) Tiassa, in
the south of Ivory Coast, 40km from Abidjan. The
ground material obtained after drying was diluted in
1 liter of water and filtered. The aqueous extract of
the leaves of Persea Americana (ETA) is obtained
by drying the filtrate in an oven.

Animal material

Nulliparous and virgin female rats of the same
species were selected. Their weight varied between
100 and 125g. These animals were kept under the
same breeding conditions.

Phytochemical screening

The tube staining method was used to identify the
active ingredient of Persea Americana leaves.
Phytochemical tri-analysis through staining and
precipitation reactions was specific to each
chemical compound (Kouakou et al, 2021)*2. Thus,
sterols and polyterpenes were highlighted by the
Liebermann reaction with the solution of 1ml of
acetic anhydride and 0.5ml of sulfuric acid.
Polyphenols were characterized by the reaction with
ferric chloride (FeCl3). Flavonoids were revealed
by the reaction with cyanidin and catechic tannins
using STIASNY reagents. Quinonic substances
were highlighted using BORNTRAEGEN reagents
and hydrochloric acid. The reagents of
DRAGENDORFF  (potassium  iodobismuthate
reagent, BOUCHARDAT (iodide-iodine reagent)
and VALSEN-MAYER (potassium iodomercurate
reagent) were used to identify the alkaloids. As for
the saponids, they were revealed by the foam test.
Toxicological study of Persea Americana

For this study, the method chosen is that described
by OECD guideline 423 (OECD, 2002). Thus, we
chose an initial dose of 2000mg/kg BW above the
doses of 5, 50, 300mg/kg BW. To do this, two
batches of three fasting rats (batch 1 and batch 2)
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were formed, these were weighed before the
treatment which was carried out as follows:

Batch 1: Rats treated with 2000 mg/kg of PC of
ETA from P. americana

Batch 2: Rats treated with distilled water (10ml/kg
of BW).

After administration, the animals were again kept
fasting for 4 hours and the behavior of each animal
was observed each in 30-minute episodes daily for
14 consecutive days. Observation focused on the
following signs: Apathy; excitement, breathing
difficulties; refusal of food; oral and/or nasal
bleeding; abdominal pain (writhing); convulsion;
tremor; diarrhea; coma; death.

Assessment of food and water intake and weight
gain

This study consisted of evaluating the toxicity of
ETA from Persea Americana through the change in
the feeding behavior of rats after administration of
Persea Americana at a dose of 2000mg/kg BW.
The criteria studied were: the amount of water
absorbed, the amount of food ingested and the
weight. These data were measured every two days
for 14 days. Thus, two other batches of female rats
(batch 3 and batch 4) were maintained in conditions
similar to the first stage.

Statistical analysis

Statistical processing of the data was performed
using Graph Pad Uninst_Prism7 software. The
results are presented as means followed by the
standard error of the mean (mean £ SEM). Multiple
comparisons and determination of significance
levels were performed by the one- way ANOVA
test and the differences were significant at the 0.05
level (p < 0.05).

RESULTS AND DISCUSSION

Phytochemical screening

Phytochemical analysis of the aqueous extract of
Persea Americana leaves identified the following
chemical compounds: sterols, polyterpenes,
catechin tannins, alkaloids, polyphenols, flavonoids
and saponins. The results are shown in Table No.1.
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Acute oral toxicity of Persea Americana leaves
The single dose administration of 2000 mg/kg BW
of the oral extract of Persea Americana ETA did not
cause death of the treated rats. Furthermore, no
clinical signs of toxicity were recorded (Table
No.2).

Effect of Persea Americana ETA on body mass
Slow decrease in the weight of the treated animals
was observed compared to the control rats.
However, no significant difference was observed
between the weight gains of the rats receiving the
single dose of extract and the control rats (p>0.05)
during the 14 days of observation (Figure No.1).
Effect of Persea Americana ETA on water
consumption

Water consumption of control animals and animals
receiving a single dose of 2000mg/kg/bw of the
extract was respectively 20+1.15ml and 19+1.15ml
during the first 2 days of the experiment. These
quantities increased respectively to 46.37+5.89ml
and 43.33+6.09ml on the 7" day and then to
82.67+1.76ml and 76+9.84ml on the 14th day. No
significant difference was observed in the water
consumption of control and treated rats (p>0.05)
(Figure No.2).

Effect of ETA Persea Americana on feed
consumption

Regarding the quantities of food ingested, there
were no significant differences between the animals
receiving the single dose of 2000mg/Kg/BW of
Persea Americana extract compared to the control
rats (p>0.05). The quantities consumed by the
controls were 42.26 + 4.75, 49+6.35, 55.56+6.36
and 81.67+7.26 grams on the second, fourth,
seventh and fourteenth days, respectively. Whereas,
the rats receiving these doses had consumed
39.33+5.23, 46.67+6.64, 50.88+6.35 and 77+6.35
grams on days 2, 4, 7 and 14, respectively, as
shown in Figure No.3. However, these quantities,
although lower than those of the controls, were not
significant during the study period.

Discussion

Phytochemical screening of Persea Americana
showed similar results to those of Mamadou et al,
(2016)"* who evaluated the content of the
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compounds identified in this study to those obtained
from three different extracts. Furthermore, the
catechic tannins present in this extract were rather
identified in the ethanolic and methanoic extracts of
Mamadou et al, (2016)*. They identified gallic
tannins in their aqueous extract. According to
Biaye, (2022)*, the dissolution of tannins would be
in colloidal form in water and; they would be very
soluble in alcohol. Thus, the aqueous extract would
highlight more gallic tannins as observed by these
authors. Tannins, thanks to their antibacterial,
antiviral and anti-inflammatory properties (Biaye,
2022)* give Persea Americana its modulating
effects on the immune system. Similarly, Ayodeji et
al, 2025™ found high concentrations of phenols and
flavonoids in the aqueous extract of Persea
Americana. According to Lima et al in 2012,
flavonoids would be at the origin of the antidiabetic
effect of this plant. Masengo et al, 2024 confirm
the presence of quinone in this extract. The
diversity of chemical compounds identified in the
aqueous extract of Persea Americana is proof of its
use against several pathologies (Al- Otaibi et al,
2023, Nascimento et al, 2025)*.

The study of the acute toxicity of ETA from Persea
Americana leaves showed no significant impact on
the observed parameters. In addition, the weight,
quantities of food and water ingested experienced a
decrease which was not significant during this
study. This then indicates in accordance with the
work of Mamadou et al, (2016)" that Persea
Americana is not toxic. However any substance is
toxic and this is relative to the administered dose.
According to wallet (2012)*°, the observability of
low-dose toxicity of substances depends on the
measurement tools. It should take into account the
notion of temporality relating to the latency time
and the occurrence of pathological effects.

Furthermore, Zeggwagh et al, 2013° during their
work showed that out of a sample of 48 medicinal
plants identified as non-dangerous, five of them
were potentially toxic. As for the aqueous extract of
Persea Americana, other works such as Padilla-
Camberos et al, 2013?° mention a toxic activity of
the ethanolic extract of Persea Americana kernel at
a concentration of 500mg/kg in rodents. While the
literature review by Agunloye et al, 2025% also
supports that Persea Americana would be non-toxic
and that, on the other hand, its toxic effects should
be evaluated over the long term. Indeed, the short
duration of the acute toxicity test would not be
sufficient to assess the chronology of toxicity based
on the dose-effect. Thus, the single dose of
2000mg/kg of PC administered to rats not being
harmful implies that the LD 50 is higher than the
dose studied (OECD, 2008)*%. Furthermore, this
extract at this dose could interfere in the long term
with the nutritional balance and behavior of rats.

Table No.1: Chemical composition of the aqueous extract of Persea Americana leaves

Sterols and . Tannins . alkaloids .
S.No Polyterpenes Polyphenols | flavonoids Cat | Gal Quinones D B Saponins
1 + + + + - + + + +
Gal: gallic (+): presence (-): absence, Cat: catechism, D: Dragendroff B: Bouchardat
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Table No.2: Results of clinical signs of the acute toxicity test after 14 days of observation

w

o

Lots of animals
Clinical sign

Lot 1: witness
(Distilled water)

Lot 2: Treated
(2000mg/kg of PC)

Apathy

Excitement

Breathing problems

Refusal of food

Mouth and/or nose bleeding

Abdominal pain (writhing)

Convulsion

Trembling

Diarrhea

Coma

R :
RiB|lo|o|~Njo|jogswiNe =

Refusal of food

12

Apathy

(+): presence de signe clinique, (-): absence de signe clinique
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Figure No.3: Evolution of the quantities of food ingested over time

CONCLUSION

Conducting a screening of the chemical compounds
of Persea Americana ETA is an asset for a better
understanding of its mechanism of action on the
pathologies it treats. The photochemical study of
the aqueous extract of Persea Americana showed
the presence of Sterols, Polyphenols, Flavonoids,
Tannins, Quinones, Alkaloids and saponosides,
giving it its various medicinal properties. No
mortality and no major clinical signs of deficiency
were observed during the toxicological study.
Similarly, no major impact was observed on the
feeding habits and nutritional balance of the rats.
The studied dose of 2000mg/kg of Persea American
PC would then be safe but it should be the subject
of a complementary study to evaluate the necessary
and safe dose for longer exposure.

ACKNOWLEDGMENT

The authors wish to express their sincere gratitude
to UFR Sciences and Technology, University
Alassane Ouattara, Bouake, Ivory Coast for
providing necessary facilities to carry out this
research work.

CONFLICT OF INTEREST
We declare that we have no conflict of interest.

Available online: www.uptodateresearchpublication.com

BIBLIOGRAPHY

1. Koane N, Ouamba J M. P-291 - Etudes
phytochimique et pharmacologique de
quelques plantes medicinales centrafricaines a
proprietes  antidiabetiques, Diabete et
Metabolisme, 37(1S1), 2011, A102-A103.

2. Adiko M, Bouttier S, Okpekon T A, Lambert
S, Ake-Assi L, Kablan B J, Champy P.
Phytotherapie traditionnelle des
conjonctivites en milieu urbain ivoirien:
Enquete sur les deux marches aux plantes
medicinales d’Abidjan, Acta Botanica
Gallica, 161(1), 2014, 33-45.

3. Ojo O A, Amanze J C, Oni A I, Grant S,
lyobhebhe M, Elebiyo T C, Rotimi D,
Asogwa N T, Oyinloye B E, Ajiboye B O,
Ojo A B. Antidiabetic activity of avocado
seeds (Persea Americana Mill)) in diabetic
rats via activation of PI3K/AKT signaling
pathway, Sci Rep, 12(1), 2022, 2919.

4. Lima C R, Costa-Silva J H, Maranhao C A,
Costa J, Batista T M, Carneiro E M, Soares L
A, Ferreira F, Wanderley A G. Anti-diabetic
activity of extract from Persea Americana
mill, leaf via the activation of protein kinase
B (PKB/Akt) in streptozotocin-induced
diabetic rats, J Ethnopharmacol, 141(1),
2012, 517-525.

July — September 77



10.

11.

12.

Abale Louise Christelle Akouasso. et al. /Asian Journal of Phytomedicine and Clinical Research. 13(3), 2025, 72-79.

Zeggwagh A A, Lahlou Y, Bousliman Y.
Enquete sur les aspects toxicologiques de la
phytotherapie utilisee par un herboriste a Fes,
Maroc [Survey of toxicological aspects of
herbal medicine used by a herbalist in Fes,
Morocco], Pan Afr Med J, 14, 2013, 125.
Guele G P, Koffl B A F. Circuits de
commercialisation des plantes medicinales
dans la ville de daloa (Cote d’Ivoire): Regard
geographique sur un secteur informel en plein
essor dans les villes africaines, International
Journal of Humanities and Social Science
(IJHSSI), 10(06), 2021, 31-41.

Kati-Coulibaly S, Bekro Y A, Boisvert V,
Kone M W, Pabst J Y. Les substances
d’origine vegetale en Cote d’Ivoire, Potentiel
et developpement dur, Marseille, Coll,
Expertise Collective, Bilingue Francais
Anglais, IRD Editions, 2021, 208.
Chaachouay N. Etude floristique et
ethnomédicinale des plantes aromatiques et
médicinales dans le Rif (Nord du Maroc),
these Faculte des Sciences de Kenitra CED
Sciences et Techniques FD Sciences de la Vie
et de [DI’Environnement, [’Universite Ibn
Tofail. Maroc, 2022, 244.

Sekkat Z L, Skalli S, Hassikou R. Etude de
prevalence des effets indesirables lies a
I'utilisation des plantes medicinales par les
patients diabetiques de I'hopital Ibn-Sina de
Rabat, Maroc. Phytotherapie, 18(1), 2020,
17-29.

Organisation mondiale de la Sante. Strategie
de 'OMS pour la medecine traditionnelle
pour 2014-2023, Organisation Mondiale De
La Sante, WHO, 2013, 75.

Organisation Quest Africaine de la Sante,
Pharmacopée de I’Afrique de 1’Ouest Bobo-
Dioulasso (Burkina Faso), WAHO, 2020, 321.
Kouadio K J, Ouattara-Soro F S, Abizi G,
Zougrou N E, Kouakou K R, Begbin K E,
Kple T K M, Kablan K J J, Koffi S. Activite
anti-inflammatoire et etudes phytochimiques
de I'ex, rait aqueux des ecorces
distemonanthus benthamianus baill.

Available online: www.uptodateresearchpublication.com

13.

14.

15.

16.

17.

18.

19.

(caesalpiniaceae: Leguminosae -
caesalpinioideae), European Scientific
Journal, 17(7), 2021, 74-93.

Mamadou K, N'Goran M K, Eugene K,
Amani B K, Koffi C, N'Guessan A. Toxicite
aigue et activite hypoglycemique des extraits
de feuilles de Persea Americana moulin,
(Lauraceae) dans rats wistar, Journal Africain
De Pharmacie Et Pharmacologie, 10(33),
2016, 690-698.

Biaye M. Activite pharmacologique destanin,
theses de Doctorat, Departement De
Pharmacie Faculte de Medecine, De
Pharmacie  Et  D’Ondonto-Stomalogies
Universite Cheick Anta Diop De Dakar,
2022, 57.

Ayodeji P A, Malomo S A, ljarotimi O S.
Nutritional, phytochemical and functional
properties of avocado (Persea Americana
Mill) leaf: Evaluation of its derivative
extraction, Food Chemistry Advances, 6,
2025, 100869.

Masengo C A, Ngbolua J P K T N, Nkiana J
D, Mawunnu M, Mpiana P T, Mudogo J C V.
Etude ethnobotanique, phytochimique et
pharmaco-biologique des plantes utilisées en
medecine traditionnelle pour la prise en
charge de la Drepanocytose a Kinshasa, RD
Congo, Revue Marocaine Des Sciences
Agronomiques Et Veterinaires, 12(2), 2024,
103-111.

AL-Otaibi T, Hawsah M A, Alojayri G, Al-
Shaebi E M, Dkhil M A, Thagfan F,
Elkhadragy F M, AL-Quraishy S, Abdel-
Gaber R. Biological activities of Persea
Americana: In vitro and in vivo studies, Food
Science and Technology, 43(6), 2023, 1-11.
Nascimento A P S, Duarte M E M, Rocha A
P T, Barros A N. Valorization of avocado
(Persea  Americana) peel and seed:
Functional potential for food and health
applications, Antioxidants, 14(9), 2025, 1032.
Wallet F. Les faibles doses, 1’actualite
chimique n°367-368, Toxicologie
Environnementale Et Humaine, 2012, 48-50.

July — September 78



Abale Louise Christelle Akouasso. et al. /Asian Journal of Phytomedicine and Clinical Research. 13(3), 2025, 72-79.

20. Padilla-Camberos E, Martinez-Velazquez M,
Flores-Fernandez J M, Villanueva-Rodriguez
S. Acute toxicity and genotoxic activity of
avocado seed extract (Persea Americana
Mill, Hass), Scientific World Journal,
2013(10), 2013, 1-4.

21. Odunayo Michael Agunloye, Ayodele
Ebenezer Aijo, Olamide Wilson Fasakin,
Ganiyu Oboh. Efficacy of lecaniodiscus
cupanioide and  Alchornea  cordifolia
supplemented diets on neurotransmitter,
neuro-inflammatory and antioxidant systems
of scopolamine-induced amnesia in rat
hippocampus, Exp Neurosci, 4, 2025, 1-19.

22. OECD Factbook 2008 Economic,
Environmental and  social  statistics,
organisation for economic co-operation and
development, OECD, 2008.

23. OCDE, 2002 Essai n° 423: Toxicite orale
aigue - Méthode par classe de toxicite aigue,
Lignes Directrices De I'OCDE Pour Les
Essais De Produits Chimiques, 2002.

Please cite this article in press as: Abale Louise Christelle Akouasso et al. Study of the acute toxicity of Persea
Americana in Wistar strain rats (Rattus Norvegicus), Asian Journal of Phytomedicine and Clinical Research, 13(3),
2025, 72-79.

Available online: www.uptodateresearchpublication.com July — September 79



https://www.oecd.org/fr/publications/serials/oecd-guidelines-for-the-testing-of-chemicals-section-4_g1gha298.html
https://www.oecd.org/fr/publications/serials/oecd-guidelines-for-the-testing-of-chemicals-section-4_g1gha298.html

