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Biomarkers and toxicological evaluation of La-
vandula essential oils
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ABSTRACT

Lavenders belong to the family Labiatae and are
one of the most popular aromatic plants widely
used in food industry, perfumery and pharmaceuti-
cal preparations. Their oils are traditionally believed
to be antibacterial, antifungal, carminative, seda-
tive, antidepressive, disinfectant, and effective for
burns and insect bites [1]. Previous studies have
shown that the essentials oils of Lavandula stoe-
chas subsp. luisieri Rozeira (L. luisieri) and Lavan-
dula viridis L'Hér have a broad-spectrum antimicro-
bial activity [2].

In present work we have developed a set of stud-
ies in vivo, using animal model, in order to evaluate
the toxicological proprieties of essential oils (EOs)
of two aromatic plants endemic of south of Portu-
gal, namely L. luisieri from Alentejo and L. viridis
from Algarve. EOs were obtained from aerial part
of plants by hydrodistillation and chemical com-
position was evaluated by GC-FID. Acute toxicity
(LD50) was determined in Swiss mice according to
Up-and-Down OECD procedure [3] and oral toxic-
ity assays were performed based on hippocratic
screening during 14 days [4], as required by the
Direcdo Geral de Veterinaria and FELASA. Histo-
logical analyses of the liver and kidney, as well as
quantification of biomarkers: aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), al-
kaline phosphatase (ALP), gamma glutamyltrans-
ferase (y-GT), creatinine and urea were performed.
The main components of L. luisieri EO were 1,8-cin-
eol, trans-a-necrodyl acetate, lavandulol and trans-
a-necrodol, while L. viridis EO was rich in 1,8-cin-
eol, camphor and linalool. EOs of L. luisieri and
L. viridis showed low toxicity in Swiss mice (LD50
values >> 2000 mg/kg), with no clinical symptoms.
The histological examination of the liver and kid-
ney tissues in combination with analysis of func-
tional biomarkers, such as serum AST, ALT, ALP
and y-GT activities and urea and creatinine serum/
urine levels allowed to screening the possible toxic
effects and monitor the liver and kidney functions.
Results suggest the potential use of essential oils

of Lavandula as nutraceutical and/or medicinal
agent, however further investigations are required
in order to define a safety use dose.
Keywords: Lavandula luisieri, Lavandula viridis,
essential oil, chemical composition, toxicological
evaluation, biochemical biomarkers.

RESUMO

As plantas aromaticas do género Lavandula, da
familia das Labiatae s&o muito utilizadas na indus-
tria alimentar e farmacéutica. Os 6leos essenciais
(OEs) destas plantas sdo utilizados na medicina
tradicional como antibacterianos, antifingicos,
cicatrizantes, sedativos, antidepressivos e desin-
fetantes [1]. Alguns estudos referem que os OEs
de Lavandula stoechas subsp. luisieri Rozeira (L.
luisieri) e Lavandula viridis L’'Hér apresentam um
largo espetro de atividade antimicrobiana [2].
Neste trabalho desenvolvemos estudos in vivo,
utilizando o modelo animal, com vista a avaliar as
propriedades toxicolégicas dos OEs de duas es-
pécies aromaticas endémicas do sul de Portugal,
L. luisieri (Alentejo) e L. viridis (Algarve). Os OEs
foram obtidos por hidrodestilacdo e a composicao
quimica foi determinada por GC-FID. A toxicidade
aguda dos OEs foi determinada em ratinho Swiss,
apo6s administragéo oral dos 6leos essenciais, se-
guindo o procedimento Up-and-Down, da OECD [3]
e foi efetuada a triagem farmacolégica durante 14
dias [4], segundo as exigéncias da Direcao Geral
de Veterinaria e da FELASA. Posteriormente, apés
o sacrificio dos animais, procedeu-se a recolha de
sangue e dos 6rgaos, para analise histologica do
figado e rim e & quantificacéo dos biomarcadores:
aspartato aminotransferase (AST), alanina amino-
transferase (ALT), fosfatase alcalina (ALP), gama
glutamiltransferase (y-GT), creatinina e ureia.

Os componentes maioritarios do EO de L. luisieri
foram o 1,8-cineol, acetato de trans-a-necrodilo,
lavandulol e trans-a-necrodol, enquanto que no
EO da L. viridis foram 1,8-cineol, canfora e linalol.
Os 0Oleos apresentaram baixa toxicidade com va-
lores de DL50>> 2000 mg/kg e sem manifestacéo
de sintomas clinicos. A andlise histologica dos teci-
dos hepaticos e renal juntamente com a analise
dos biomarcadores permitiram monitorizar as fun-
¢cOes destes Orgaos e despistar possiveis efeitos
toxicos.

Estes resultados sugerem a possivel utilizagéo
dos 6leos essenciais das Lavandula como nu-
tracéuticos ou agentes terapéuticos, no entanto
€ necessario continuar estes estudos com vista a
definir a posologia mais eficaz e segura a aplicar.
Palavras-chave: Lavandula luisieri, Lavandula viri-
dis, 6leos essenciais, composicao quimica, avalia-
¢éo toxicoldgica, biomarcadores bioquimicos.
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