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Effects of essential oils on the degeneration of immortalized
hypothalamic neurons induced by hydrogen peroxide
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Summary

Aromatherapy and the plant-based essential oils are widely used for the complementary and alternative therapies

of symptoms including anxiety and depression. Furthermore, it was reportedly effective for the care of patients of Al-

zheimer’s disease. To investigate the pharmacological effects of essential oils, we have developed an in vitro assays

system using GT1-7 cells (immortalized hypothalamic neurons). Among tested 21 essential oils, we found that the neu-

ronal death induced by hydrogen peroxide was attenuated by lemon, black pepper, geranium, juniper berry, majoram,

eucalyptus, lavender, vanilla, and clarysage. We also examined the radical scavenger activity using DPPH (1,1-diphe-

nyl-2-picrylhydrazyl) and the SOD (super oxide dismutase)like activity. Our developed in vitro assay system could be

useful for the neuropharmacological study of essential oils.
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Table 1 Characteristics of essential oils

Name

Scientific name

Major component

Blackpepper (BP) Piper nigrum

B-pinene, sabinene

Cinnamon (CI)

Cinnamomum zeylanicum

cinnamaldehyde, eugenol

Clary Sage (CS) Salvia sclarea

myrcene, limonene

Eucalyptus (EU) Eucalyptus globulus

1,8-cineole

Frankincense (FR) Boswellia cartert

a-pinene, di-pentene, cadinene

Geranium (GE)

Pelargonium graveolens

citronerol, geraniol, limonene,
B-caryophyllene

Grapefruit (GR) Citrus paradisi

limonene, myrcene, a-pinene

Hinoki (HI) Cbamaecyparis obtusa

a-pinene, cadinol, cadinene

Juniper Berry (JB) Juniperus communis

a-pinene, o-thujene, sabinene

Lavender (LA)

Lavandula angustifolia

linanool, linalyl acetate

Lemon (LE) Citrus limon

limonene, o-pinene, B-pinene

Mandarin Green (MG)

Citrus reticulata ar.mandarin

y-terpinene, o-pinene, B-pinene

Marjoram (MJ) Origanum majorana

terpinen-4-ol, y-terpinen, a-terpinenol

Neroli (NE)

Citrus aurantium var.amara

linanool, limonene, trans-ocimene

Patchouli (PA) Pogostemon cablin

patchoulene, pogostol

Peppermint (PE) Mentha piperita

menthol, menthone

Rosemary (RM) Rosmarinus offcinalis

camphene, a-pinene, -pinene

Rosewood (RW) Aniba rosaeodora

linanool, a-terpineneol

Tea Tree (TT) Melaleuca alternifolia

terpinen-4-ol, y-terpinene

Vanilla (VA) Vanilla planifolia

vaniline, hydroxybenzaldehide, eugenol

Ylang Ylang (YY)

Cana gaodorata var.genuina

germacrene D,
B-caryophyllene, methylbenzoate, linalol
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Fig. 1 Viability of GT1-7 cells after exposure to various essential oils

GT1-7 cells were preadministered with 100 ppm of various essential oils without (a) or with (b) the cosxistence of 25 uM HzOs.
After 24 h, the viability was analyzed using WST-1 method. Data are presented as mean = SEM. (n =6). * p <0.05,

" p <0.00L

BL: black pepper, CI: cinnamon, CL: clary sage, EU: eucalyptus, FR: frankincense, GE: geranium, GR: grapefruit, HI: hinoki,
JB: juniper berry, LA: lavender, LE: lemon, MG: mandarin green, MA: marjoram, NE: neroli, PA: patchouli, PE: peppermint,
RM: rosemary, RW: rosewood, TT: tea tree, VA: vanilla, YY: ylang ylang.
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Fig. 2 Morphological changes of GT1-7 cells

(c) H202 + lemon

(f) H202 + lemon

GT1-7 cells were double-stained by carboxy fluorescein (CF: (a)~(c)) and propidium iodide (PI: (d)~(f)) after the
exposure to 25 uM H»O: with or without lemon oil (100 ppm). Bar represents 25 um.
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Fig. 3(a) Radical scavenging activity of various essential oils

The solution of 100 ppm DPPH and various essential oils (each 100 ppm) were mixed and their absorbancy at 520 nm was
analyzed. Data are presented as mean = SEM. (n = 4).
Cont (CA): chlorogenic acid (25 ppm), BL: black pepper, CI: cinnamon, CL: clary sage, EU: eucalyptus, FR: frankincense, GE:
geranium, GR: grapefruit, HI: hinoki, JB: juniper berry, LA: lavender, LE: lemon, MG: mandarin green, MA: marjoram, NE:
neroli, PA: patchouli, PE: peppermint, RM: rosemary, RW: rosewood, TT: tea tree, VA: vanilla, YY: ylang ylang (each 100 ppm).
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Fig. 3(b) SOD activity of various essential oils

The solution of WST-1 and various essential oils (each 100 ppm) were mixed and their absorbancy at 450 nm was ana-
lyzed. Data are presented as mean = SEM. (n = 4).
Cont (SOD): SOD (1 unit), BL: black pepper, CI: cinnamon, CL: clary sage, EU: eucalyptus, FR: frankincense, GE: gerani-
um, GR: grapefruit, HI: hinoki, JB: juniper berry, LA: lavender, LE: lemon, MG: mandarin green, MA: marjoram, NE: neroli,
PA: patchouli, PE: peppermint, RM: rosemary, RW: rosewood, TT: tea tree, VA: vanilla, YY: ylang ylang (each 100 ppm).
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