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Principal Proposed Uses: Sedative and anxiolytic; antimicrobial 

Other Proposed Uses: Analgesic, anticonvulsant, and antidepressant; cholagogue, antispasmodic 

and digestive aid; antioxidant; anti- inflammatory; cancer chemopreventative; insecticide; 

aphrodisiac 

 

Overview  

Lavender’s essential oil is commonly used in aromatherapy and massage. Its major clinical 

benefits are on the central nervous system. Many studies conducted on both animals and humans 

support its use as a sedative, anxiolytic and mood modulator. Lavender oil has in vitro 

antimicrobial activity against bacteria, fungi and some insects. Lavender’s essential oil exerts 

spasmolytic activity in smooth muscle in vivo, supporting its historical use as a digestive aid. 

Particular chemical constituents of lavender have potent anticarcinogenic and analgesic properties; 

its antioxidant effects are less potent than those of other members of its botanical family such as 

rosemary and sage. Allergic reactions to lavender have been reported. Because of its potent effects 

on the central nervous system, people with seizure disorders and those using sedative medications 

should consult a physician before using lavender. Although lavender has traditionally been used to 

treat symptoms ranging from restlessness to colic in infants and children, systematic studies have 

not been conducted to test the efficacy and safety of lavender use in infants and children or during 

pregnancy or lactation. 

 

http://www.mcp.edu/herbal/
http://www.mcp.edu/herbal/
http://www.childrenshospital.org/holistic/


 

 
Catherine J. Chu and Kathi J. Kemper, MD, MPH Lavender Page 2 

Longwood Herbal Task Force: http://www.mcp.edu/herbal/  Revised July 2, 2001 

Historical and Popular Uses 

Perhaps best known for its popular use in the fragrance industry, lavender also has a long 

history of medicinal use. Many varieties of lavender are cultivated around the world. At least five 

different species are used medicinally, and each species is believed to have different medicinal 

properties. Today there is a rekindled interest in lavender for aromatherapy. 

The name lavender is derived from the Latin “lavare”, which means to wash. The fragrant 

flowers were used in ancient Rome and North Africa to scent public baths and were carried by the 

Roman army for use as a dis infectant1. “Lavenders” in Medieval and Renaissance times were used 

for the storage of laundry. The Ancient Egyptians are said to have used the flower in the 

mummification process2.  

In Traditional Chinese Medicine (TCM), lavender is used to treat several conditions 

including infertility, infection, anxiety, and fever3, 4. It has long been used in Arabic medicine to 

treat stomachaches and kidney problems5. Lavender was commonly used as an aphrodisiac in 

Victorian times6. Various folk traditions have used the herb for a variety of other medicinal 

purposes ranging from giddiness2 to hair loss7. Preparations from the plant have been used to 

increase bile flow8, treat varicose ulcers9, and relieve carpal tunnel syndrome2. It has been 

considered an antidepressant10; an antispasmodic11, antiflatulent12, and antiemetic10; a 

diuretic13; and a general tonic2. One variety of lavender has been recommended as a worm remedy 

and as a topical remedy for insect bites1, 5. 

Lavender is commonly used today in perfumes, soaps, bath and talc powders, candles and 

scented sachets. Small amounts are sometimes used to flavor teas and foods, such as in the French 

herbs de Provence6. 

The flower’s strong and pleasant fragrance has led to its popular use in aromatherapy, 

where it is considered one of the most versatile and useful essential oils14. Aromatherapy with 

lavender oil has been recommended to treat a wide range of ailments including stress, anxiety, 

depression, fatigue, motion sickness, and hypertension13-16. Often administered with massage in 

Europe, the oil is used to aid in relaxation, treat colic and stimulate the appetite2. Massage with a 

combination of lavender and peppermint essential oils has been recommended to relieve tension 

headaches17. 

http://www.mcp.edu/herbal/
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The German Commission E has approved L. angustifolia tea to treat restlessness, insomnia 

and nervous disorders of the intestines. 

 

Botany 

Medicinal species: The genus Lavandula contains at least 28 different species1. Among the more 

common species believed to have medicinal value are Lavandula dentata (French lavender), 

L. angustifolia or officianalis or vera (garden, English, pink, white, or true lavender), L. 

latifolia or spica (spike, narrow leafed, spikenard, or elf leaf lavender), L. intermedia or 

hybrida reverchon or hybrida burnamii (lavandin, a hybrid of L. angustifolia and L. 

latifolia), L. stoechas (Spanish, Italian, or fringed lavender), and L. dhofarensis (Arabic 

lavender). 

Common names are listed above next to each species. There is some confusion in the literature 

about common names. L. spica is sometimes referred to as French lavender, although this is 

primarily a common name for L. dentata. Lavandin oil, made from a hybrid of L. 

angustifoli and L. latifolia, is sometimes referred to as true lavender. Because of the 

inconsistencies, we recommend using the Latin name when referring to a particular species. 

Botanical family: Labiatae (Lamiaceae), the large mint family. 

Plant description: The lavenders are evergreen, shrubby plants. They vary from one to three feet 

high and show a range of leaf and flower shapes. The leaves can be lobed or unlobed and 

are sometimes present only at the base of the stems. The color of the flowers can range from 

blue to violet, and the stem and leaves can range from deep bluish grey to green to 

discolored brown.  

The hardy lavenders (L. angustifolia, L. latifolia, L. intermedia) do not grow as tall 

as the tender lavenders (L. dentata, L. stoechas) and flower only once a year. They are 

mostly shrubby plants with narrow, gray leaves that vary in size on different parts of the 

plants. Some flower spikes are tapered and others are blunt. 

The tender lavenders (L. stoechas, L. dentata) are tall and have showy bracts at the 

tops of their flower heads. These plants prefer full sun and rich soil; in the right conditions 

they can grow three feet tall. The weaker, arching stems tend to be more green than grey. 

Where it’s grown: Most lavender species are indigenous to the mountain regions of the countries 

bordering the western Mediterranean, the islands of the Atlantic, Turkey, Pakistan and 

http://www.mcp.edu/herbal/
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India. Native lavender species have also been found in northern and southern Africa, 

Micronesia, the Arabian Peninsula, Bulgaria, and Russia18. Now the plants are extensively 

cultivated all over the world, particularly in France, Bulgaria, Russia, Italy, Spain, England, 

the United States, and Australia1, 9, 19, 20 

 

Biochemistry 

The chemical composition of lavender’s essential oil depends largely on the species from 

which it was obtained18, 21. Below, we discuss the potentially active chemical compounds found 

in four major medicinal species of lavender: L. dentata, L. angustifolia, L. latifolia, and L. hybrida. 

The species L. stoechas, though also medicinally active, will not be included in this discussion 

because the chemical composition of this plant is quite different from the traditional varieties22.  

Within the same species, the biochemical contents of the essential oil found in the flower, stem, or 

leaves differ significantly depending on where and under what conditions the plant was grown23-

26. The presence and concentration of certain chemical constituents also fluctuates according to the 

season27 and the maturation of the plant28 when harvested. Even the extraction process used to 

collect the oil introduces variation in the concentrations of biochemical compounds present in the 

distillate. Steam distilled extracts have a characteristically higher ratio of alpha-terpineol and 

linalool to linalyl acetate compared to supercritical fluid extracts29, 30. Burning lavender oil does 

not affect its composition, implying that inhaling smoke from lavender aromatherapy candles may 

have the same impact as inhaling the vapor of the unheated essential oil31. 

 

http://www.mcp.edu/herbal/
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Lavender: Potentially Active Chemical Constituents 

• Monoterpenes: alpha-pinene, beta-pinene, beta-ocimene, camphene, camphor, limonene, p-

cymene, sabinene, terpinene 

• Monoterpene alcohols: alpha-terpineol, borneol, lavandulol, linalool, p-cymen-8-ol, trans-

pivocarveol  

• Monoterpene aldehydes: cumin aldehyde  

• Monoterpene ethers: 1,8-cineole (eucalyptol)  

• Monoterpene esters: linalyl acetate, terpenyl acetate 

• Monoterpene ketones: carvone, coumarin, cryptone, fenchone, methylheptenone, n-octanone, 

nopinone, p-methylacetophenone  

• Benzenoids: eugenol, coumarin, cavacrol, hydroxycinnamic acid, rosmarinic acid, thymol 

• Sesquiterpenes: caryophyllene, caryophyllene oxide, alpha-photosantanol, alpha-

norsantalenone, alpha-santalal 

• Trace components of many other compounds, such as flavonoids, have been identified28, 32-

42. 

 

The biological actions of many of the chemical compounds found in lavender are not well 

understood. Up to 350 chemical constituents have been detected in the complex essential oil of L. 

latifolia Vill.34, 43. Over 150 compounds have been isolated from the oil of L. dentata36; L. 

angustifolia contains at least 38 different compounds, and L. hybrida contains at least 50 

compounds30, 44. Although the chemical compositions of these oils are complex, the biological 

activities of some of the major chemical species present have been evaluated. 

Linalyl acetate and linalool have sedative45, 46 and local anesthetic effects47; linalool also 

has antibacterial37, 48, 49, antifungal49, 50, and insecticidal51-55 effects. These two compounds 

are the most prominent chemical constituents in the essential oil of L. angustifolia, accounting for 

up to 90% of the oil by volume35, 56. They also comprise over 70% of the essential oil of L. 

hybrida, a species commonly used by the perfume and pharmaceutical industries40, 57, 58. 

Relative concentrations of linalyl acetate and linalool are lower in L. latifolia9, and their 

concentrations range from five to seventy-five percent in L. dentata33, 36, 59. 

http://www.mcp.edu/herbal/
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Following topical application of the essential oil of L. angustifolia, linalyl acetate and 

linalool can be detected in the blood within five minutes, peak at 19 minutes, and are cleared within 

90 minutes56, 60. They can also be detected in the blood following inhalation of lavender oil46, 61 

and in exhaled air following massage62.  

Lavender oils are often adulterated with synthetic linalool and linalyl acetate, in which case 

the impurities dehydrolinalool and dihydrolinalool are also present and can be detected36.  

Cineole has antispasmodic33 and antifungal49, 50 properties. It comprises over 50% of the 

essential oil of L. dentata36, 63. Cineole has also been detected in L. angustifolia, L. latifolia and 

L. hybrida, although in much lower concentrations34, 35, 58.  

Eugenol also has spasmolytic activity64, as well as local anesthetic effects47, 64, 65. The 

antibacterial properties of L angustifolia have also been partially attributed to the actions of 

eugenol (which is also found in L. latifolia34, 66) and rosmarinic acid38 (which has also been 

detected in L. hybrida67). 

Other constituents of lavender with antibacterial effects include alpha-terpineol and 

terpenen-4-ol (found in L. dentate, L. latifolia and L. hybrida28, 34, 63), and camphor (present in 

each, but found in high concentrations in L. latifolia compared to the other varieties34) 37, 48, 68. 

Rosmarinic acid, present in L. angustifolia and L. hybrida, also has antibacterial properties. 

Alpha-pinene, 1,8-cineole, beta-pinene and p-cymene have some antifungal activity50, 69. 

Terpineol, alpha-pinene and camphene have anti- lice activity51. 

Rosmarinic acid, hydroxycinnamic acid, 1,8-cineole, and beta-pinene may contribute 

antioxidant activity to L. angustifolia39, 67, 70. 

Perillyl alcohol, a metabolite of limonene found in L. latifolia 34 and L. hybrida28, 40, and 

in lower concentrations in L. angustifolia71 as well as in cherries and mint, exerts chemoprotective 

effects against tumorigenesis in vitro72. Perillyl alcohol is currently in Phase I clinical trials against 

breast cancer.  

Coumarin (found in L. angustifolia, L. latifolia and L. dentata35, 36, 73) and caryophyllene 

oxide (found in L. latifolia and L. angustifolia35, 36) have anti- inflammatory effects74. 
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Experimental Studies 

Lavender: Potential Clinical Benefits  

1. Cardiovascular: Angioprotectant 

2. Pulmonary: Expectorant 

3. Renal and electrolyte balance: No data 

4. Gastrointestinal/hepatic: Effects on hepatic metabolism, cholagogue, antispasmodic /digestive 

aid 

5. Neuro-psychiatric: Sedative/hypnotic, anxiolytic, anticonvulsant, effects on mood, effects on 

cognitive function, analgesic 

6. Endocrine: Hypoglycemic effects 

7. Hematologic: No data 

8. Rheumatologic: Analgesic for arthritis pain 

9. Reproductive: Emmenagogue, aphrodisiac, perineal repair 

10. Immune modulation: Anti- inflammatory 

11. Antimicrobial: Antibacterial, antifungal, insecticide 

12. Antineoplastic: Chemoprophylaxis 

13. Antioxidant: Antioxidant 

14. Skin and mucus membranes: No data 

15. Other/miscellaneous: Hair growth stimulant 

 

1.  Cardiovascular: Angioprotectant 

i. In vitro data: none 

ii. Animal data: A Russian study on rabbits reported that inhalation of lavender oil reduced 

aortic cholesterol content and atherosclerotic plaques but did not affect serum cholesterol 

levels75. 

iii. Human data: In a randomized controlled clinical trial on 20 healthy men who performed 

moderate physical exercise for two minutes, lavender aromatherapy had a tendency to 

decrease mean diastolic blood pressure, but there were no statistically significant effects on 

any measure of cardiovascular function76. Lavender is not traditionally used for any 

http://www.mcp.edu/herbal/
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cardiovascular conditions and there are no studies evaluating its effect on patients with 

cardiovascular problems. 

2. Pulmonary: Expectorant 

i. In vitro data: none 

ii. Animal data: none 

iii. Human data: In a case series, 40 adults presenting with nasal or sinus congestion inhaled 

the essential oil of L. latifolia. The subjects reported a subjective sense of sinus clearance or 

expectoration of mucus from the bronchi or lungs which lasted from 20 minutes to two 

hours. All the patients reported feeling better after the treatment77. 

3. Renal and electrolyte imbalance: none 

4. Gastrointestinal/hepatic: Effects on hepatic metabolism, cholagogue, antispasmodic /digestive 

aid 

a. Effects on hepatic metabolism 

i. In vitro data: none 

ii. Animal data: An Eastern European study on rats reported that inhalation of the essential 

oil of lavender may be able to restore normal activity of oxidative enzymes involved in 

normal metabolism78. 

In rats, prolonged intragastric administration of linalool had a biphasic effect on 

cytochrome p450 activity. Levels of cytochrome p450 were significantly depressed on 

day seven, but significantly increased by day 30, compared to controls. Alcohol 

dehydrogenase also showed a biphasic response; it was significantly depressed on day 

three and significantly increased by day seven79, 80. 

iii. Human data: none 

b. Cholagogue 

i. In vitro data: none 

ii. Animal data: An Eastern European study reported that lavender oil increased biliary 

secretion by 118% compared to magnesium sulfate. However, in the same article, the 

translation reports that lavender oil had far inferior cholecystokinetic effects compared 

to magnesium sulfate (2.65% activity)81. 

iii. Human data: none 

http://www.mcp.edu/herbal/
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c. Antispasmodic/digestive aid: Lavender has traditionally been used as a remedy for upset 

stomach and indigestion. Lavender oil has spasmolytic effects on smooth muscle in vitro.  

i. In vitro data: In isolated rat phrenic nerve-diaphragm preparations, the essential oil of L. 

angustifolia reduced contractions in response to nerve stimulation. The antispasmodic 

actions of lavender were potentiated by application of a nonspecific phosphodiesterase 

inhibitor and a stereo-selective type 4 phosphodiesterase inhibitor, suggesting that 

lavender’s effects are mediated through cAMP signalling82, 83. In a separate study on 

rat-hemidiaphragm preparations, the major constituents linalyl acetate and linalool and 

the whole essential oil of L. angustifolia each significantly reduced electrically evoked 

contractions47. 

In the rat, the essential oil of L. dentata showed spasmolytic activity against both 

acetycholine- and calcium chloride- induced contractions in rat duodenal tissue in 

vitro33. In the guinea pig, the oil (particularly linalool) exerted spasmolytic activity in 

smooth muscle, inhibiting the contractile responses to acetylcholine and histamine82, 

83. 

ii. Animal data: none 

iii. Human data: There are no studies in humans on lavender’s use as a digestive aid. 

A randomized placebo-controlled clinical trial examined the effectiveness of 

lavender (species unspecified) aromatherapy in recovery from exercise. Twenty men 

were assigned to receive either ten minutes of lavender inhalation or rest alone 

following two minutes of moderate exercise. No significant differences were found 

between groups, however at the end of the rest period, the lavender-treated group had 

lower systolic and diastolic blood pressures, lower arterial pressures and slower heart 

rates on average, compared to the control group76. 

An uncontrolled clinical trial measured the effects of lavender (species 

unspecified) aroma on muscle torque in six subjects. Lavender inhalation significantly 

decreased muscle torque with knee flexion at low velocity and non-significantly 

increased knee extension muscle torque at high velocity84. 

5. Neuro-psychiatric: Sedative/hypnotic, anxiolytic, anticonvulsant; effects on mood, effects on 

cognitive function, analgesic 

http://www.mcp.edu/herbal/
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a. Sedative/hypnotic 

i. In vitro data: In rat cerebral cortex, linalool inhibited glutamate binding in the cerebral 

cortex85. 

ii. Animal data: In mice, inhalation of the essential oil of L. angustifolia and its major 

chemical constituents, linalyl acetate and linalool, significantly decreased baseline 

motility and reduced caffeine- induced hyperactivity in a dose-dependent manner46. In 

rats, injected lavender oil potentiated the sedative effects of alcohol and chloral hydrate 

and reduced both spontaneous activity levels and caffeine- and amphetamine- induced 

hyperactivity86. In mice and rats, systemic administration of the essential oil of L. 

angustifolia potentiated the effect of pentobarbital on sleep time, but this effect was 

attenuated over five days in animals given lavender daily87, 88. 

iii. Human data: Although lavender has traditionally been used for its sedative properties, 

several small case studies have had mixed results. The chemical composition of the 

essential oil and the patient’s baseline mood and activity, hemispheric asymmetries and 

age may mediate lavender’s sedative effects. Studies on the EEG patterns induced by 

lavender therapy have had conflicting results. Lavender’s effects on theta wave EEG 

activity differ between the left and right hemispheres, and appear to be independent of 

the subjects’ perception of the odor89. Several small studies in elderly patients indicate 

that lavender aromatherapy may improve nighttime sleep. 

EEG recordings of six adults who liked the smell of lavender showed decreases 

in delta, theta, and beta activity and increases in alpha activity, but in four subjects who 

disliked lavender, there was a decrease in both alpha and beta activity; all subjects had a 

slower reaction time when exposed to lavender aroma90. In a small study of six healthy 

adults, lavender fragrance significantly reduced alpha-wave activity 91. In another 

study, of 40 healthy adults who received aromatherapy with either lavender or 

rosemary, those exposed to lavender reported being more relaxed and drowsy, were less 

depressed and had more beta wave EEG activity and better performance on a 

mathematics test92. 

On the other hand, in a within-subjects controlled trial on 16 young women, 

lavender fragrance was reported as arousing and associated with a significantly 
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increased theta band activity in the left anterior region of the neocortex93. A Japanese 

study conducted on 16 students was unable to find any effect of lavender on EEG 

patterns or heart rate94. An Eastern European case series reported that when added to 

baths, lavender oil had no significant sedative effects, although it did exert 

“harmonizing” properties95.  

In a randomized controlled clinical trial on 42 students exposed to a 

psychologically stressful condition, lavender aromatherapy decreased beta and increased 

theta wave activity compared to controls96.  

Several studies show that elderly patients receive some benefit from lavender 

aromatherapy at night. In a pilot study of aromatherapy in two elderly patients with 

dementia, nighttime aromatherapy with the essential oils of L. angustifolia and 

Anthemis nobilis increased the duration of one patient’s nighttime sleep and allowed the 

other to be taken off of sleep medication97. In a case series of three geriatric patients 

with chronic insomnia, inhalation of ambient lavender oil was an adequate replacement 

for previous drug therapy. The amount of time spent asleep was the same as under 

medication and patients reported a better quality sleep. There were no side effects 

reported98. Applying one drop of L. angustifolia essential oil to the pillows of nine 

elderly patients for one week improved wakefulness and alertness in eight of the 

patients compared with their patterns for a week without the essential oil. Patients also 

were observed to be more confused in the week without of the oil, compared to with it, 

and there were no negative side effects reported99. In a controlled clinical trial which 

measured the sleeping conditions of elderly patients receiving treatment for acute 

medical symptoms over 245 patient-nights, 72% of patients receiving L. angustifolia 

aromatherapy slept well, compared to 11% of control patients. Seventy-nine percent of 

the group that received lavender treatment at night reported having a good day, as 

compared to only 26% of the control group. In a follow up study, each of nine patients 

who received nighttime lavender aromatherapy for two weeks received some 

benefit100. 

b. Anxiolytic 

i. In vitro data: none 
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ii. Animal data: In pigs, lavender straw decreased the incidence and severity of travel 

sickness but not overall levels of stress, as measured by salivary cortisol 

concentrations101. 

iii. Human data: Several studies suggest that lavender aromatherapy decreases subjective 

anxiety; however, its effect on physiological stress indicators has been inconsistent, 

partly depending on the species used and the mode of administration. 

In a study on 15 adults who inhaled vapors categorized as pleasant or 

unpleasant, several autonomic nervous system parameters were measured. Skin 

resistance, skin blood flow and instantaneous heart rate were each significantly 

decreased when subjects inhaled pleasant odors (including lavender) versus unpleasant 

odors102. A Japanese study found that lavender aroma decreased subjects’ subjective 

arousal and stress, but did not influence blood pressure or heart rate96. In a randomized, 

controlled study conducted on 122 critically ill patients in a hospital intensive care unit, 

subjects who received aromatherapy massage with L. angustifolia oil reported a 

significant improvement in their perceived anxiety compared to patients who received a 

period of rest or massage without aromatherapy; there were no significant differences in 

blood pressure, heart rate or respiratory rate between groups103. 

In a double blind clinical trial, 28 patients recovering from bypass surgery were 

given two consecutive days of 20-minute aromatherapy massage using the essential oil 

of one of two different lavender species. Respiratory rates decreased in 20 out of the 24 

patients who completed the study. No significant differences were found, but there was 

a strong trend indicating that the hybrid L. hybridi, which has a high camphor content, 

was better at decreasing anxiety than L. angustifolia57. 

In 14 female chronic hemodialysis patients in Japan, inhalation of lavender 

essential oil (species unspecified) significantly decreased anxiety as measured by the 

Hamilton rating scale for anxiety, but had no effect on depression scores104. 

c. Anticonvulsant (see also Sedative section, above) 

i. In vitro data: none 

ii. Animal data: In mice, both intraperitoneal injection and inhalation of the essential oil of 

L. angustifolia blocked pentetrazol- , nicotine- and electroshock- induced convulsions in 

http://www.mcp.edu/herbal/
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a dose-dependent fashion105. In rats, injected lavender oil had anticonvulsive activity 

against electroshock- and pentetrazole- induced seizures86. 

iii. Human data: There are no studies evaluating the anticonvulsant effects of lavender 

aromatherapy or assessing potential interactions between anticonvulsant medications 

and lavender in humans. 

d. Effects on mood 

i. In vitro data: none 

ii. Animal data: none 

iii. Human data: In a case series, 20 subjects given three minutes of aromatherapy with 

lavender oil had a less depressed mood and felt more relaxed when compared to their 

baseline values92. A separate study measured the emotional responses of 15 subjects 

exposed to a variety of odors in a randomized order. The essential oil of lavender 

provoked a pleasant mood that correlated with the feeling of “happiness”. This 

experience coincided with transient autonomic nervous system responses including 

increased skin potential and skin temperature and decreased skin resistance and heart 

rate106. In a controlled trial of 72 adults, lavender aromatherapy heightened the 

subjects’ experience of “fun” and “enjoyment” if the subjects were exposed on the first 

of two sessions. There was no difference, however in the mood of the lavender-treated 

group compared to controls, as measured by the Depressive Adjective Checklist107.  

In a randomized, controlled study of 94 adults, those exposed to lavender odor 

reported a more pleasant overall mood than those exposed to dimethyl sulfide. Subjects 

in the lavender group were more fluent and original in a scented testing environment 

than in an unscented environment on a different day. They were also in a better mood in 

the scented environment, as measured by the Semantic Differential Measures of 

Emotional State questionnaire 108. 

e. Effects on cognitive function 

i. In vitro data: none 

ii. Animal data: none 

iii. Human data: Lavender’s effects on cognitive function are not clear. If lavender 

administration does affect cognitive function, its effects are subtle and appear to be 
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mediated by many factors, including the species and precise chemical constitution of the 

lavender oil administered as well as the baseline mood, mental activity, and hemispheric 

preferences of the subject. In most studies, this information is not available. 

A Russian case series reported that treatment with a combination of the essential 

oils of anise, mint and lavender enhanced self-reported alertness in air traffic 

controllers109. In a case series of 18 adults who had listened to natural environmental 

sounds, inhalation of one isomer of linalool but not the other had a tendency to decrease 

normal beta wave activity compared to both a blank control and pure lavender oil. 

When these subjects performed a cognitive task, linalool inhalation had a tendency to 

increase normal beta wave activity45. 

In one study on 108 adults, lavender exposure had a positive effect on 

performance in letter counting and mathematical tests110. In a separate study on 20 

subjects, lavender aromatherapy significantly improved math computational skills, 

compared to treatment with rosemary oil92. However, in a study on 72 subjects, 

lavender aromatherapy resulted in a decreased performance on arithmetic tasks, 

although this effect did not persist after the first session107. 

The central nervous system effects of lavender stimulation may show 

hemispheric asymmetry. Each of 30 patients exposed to lavender odor in one nostril at a 

time systematically showed a greater response amplitude in one hemisphere compared 

to the other, as measured by electrodermal activity recordings. There was no correlation 

between handedness and the preferred hemispheric response111. 

f. Analgesic: Lavender oil is popularly recommended as a topical massage oil to remedy 

tension headaches and other aches and pains. 

i. In vitro data: Eugenol, a minor constituent of most lavender oils, exerts membrane 

stabilizing, topical anesthetic effects64, 65. 

ii. Animal data: In rabbits, local application of the essential oil of L. angustifolia oil and its 

major chemical constituents, linalyl acetate and linalool, exerted a significant local 

anesthetic effect, significantly increasing the number of stimuli needed to provoke 

palpebral closure in a dose-dependent manner47. 
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iii. Human data: Studies of topical treatment with lavender have had mixed results in 

relieving pain. 

Among children hospitalized for HIV, massage with a combination of several 

essential oils including L. angustifolia appeared to decrease the need for analgesic 

medication and entirely relieve the persistent pain of some children112. 

In a randomized controlled clinical trial among 100 patients in a critical care 

unit, lavender aromatherapy combined with massage resulted in a 50% reduction in 

reported pain and a reduction in heart rate in 90% of participants113. 

In a randomized controlled clinical trial in nine patients with rheumatoid 

arthritis, those who received massage with L. angustifolia aromatherapy reported no 

reduction in pain levels, but were able to reduce their intake of analgesic 

medication114. 

In a randomized controlled clinical trial in 635 postpartum women, lavender oil 

baths were no more effective than placebo baths in reducing perineal discomfort 

following normal childbirth115, 116. 

6. Endocrine: Hypoglycemic effects 

i. In vitro data: none 

ii. Animal data: In hyperglycemic and normoglycemic rats, infusions of L. stoechas, L. 

latifolia and L. dentata exerted hypoglycemic effects. The infusions had significant 

antidiabetic activity against glucose- induced hyperglycemia measured at 30 minutes and 90 

minutes post-administration117, 118. There are no studies evaluating potential 

hypoglycemic effects with topical administration or aromatherapy. 

iii. Human data: There are no reports of hypoglycemic effects with typical medicinal uses. 

7. Hematologic: none 

8. Rheumatologic: Analgesic for arthritis pain (see Neuro-psychiatric: Analgesic ) 

9. Reproductive: Emmenagogue, aphrodisiac, perineal repair 

a. Emmenagogue : Historical use as an emmenagogue (to stimulate menstruation)119; no data. 

b. Aphrodisiac 

i. In vitro data: none 

ii. Animal data: none 
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iii. Human data: In a widely publicized controlled clinical trial conducted on 31 men 

wearing masks of varying scents, a combination of the scents of lavender and pumpkin 

pie was found to increase median blood flow to the penis by 40%, which was significant 

compared to placebo120. 

c. Perineal repair: See Neuro-psychologic: Analgesic 

10. Immune modulation: Anti- inflammatory 

i. In vitro data: In isolated rat mast cells, pre- incubation with lavender oil (from an 

unspecified species) significantly reduced IgE-induced histamine release and tumor 

necrosis factor-alpha in a dose-dependent manner121. 

ii. Animal data: In both rats and mice, pre-treatment with lavender oil (unspecified species) by 

topical application or intradermal injection reduced immediate allergic and anaphylactic 

reactions in a dose-dependent manner, as measured by ear-swelling121. Caryophyllene 

oxide, a component of the essential oil of L. latifolia, exhibited anti- inflammatory activity 

in the rat paw model of carageenan- induced edema74. In the rabbit, peripheral neutrophil 

activity following buccal mucosal injury was reduced by application of a wax that 

contained a mixture of sage, rose, and lavender122. 

iii. Human data: In a Ukrainian report of adults with chronic bronchitis treated in a health 

resort, inhalation of the essential oils of lavender and four other medicinal plants was 

reportedly helpful in reducing inflammation123. 

There are no randomized, controlled trials evaluating the effects of lavender as an 

anti- inflammatory in humans.   

11. Antimicrobial: Antibacterial, antifungal; insecticide 

a. Antibacterial 

i. In vitro data: Different lavender species have variable antibacterial effects, depending 

on the concentration of specific chemical constituents69. The essential oil of L. 

angustifolia has bacteriostatic and bactericidal activity against methicillin-resistant 

Staphylococcus aureus and vancomycin-resistant Enterococcus aecium66. Linalool and 

cineole exhibit antibacterial activity against 17 and 16 out of 18 strains of gram-positive 

and gram-negative bacteria tested, respectively49. In another study, the essential oil of 

L. angustifolia inhibited the growth of B. megaterium by 50% as compared to control 
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cultures; the oil was also found to inhibit the growth of P. aeruginosa by 75% and to 

delay the growth of S. aureus and M. lysodeikticus124. In one study, some clones of L. 

angustifolia showed increases in phenolic content and/or rosmarinic acid synthesis 

when challenged by a strain of Pseudomonas. The authors hypothesized that the 

upregulation of these metabolites conferred tolerance to the plants against the 

bacterium38.  

In another study, four samples of the essential oil of L. hybrida had inhibitory 

activity against five strains of non-tubercular rapid growth mycobacteria. The samples 

all had high concentrations of linalool, linalyl acetate, and eucalyptol37.  

ii. Animal data: none 

iii. Human data: none 

b. Antifungal 

i. In vitro data: Studies measuring lavender’s antifungal effects have had mixed results, 

but most have reported positive effects in vitro125. In one study, the oil of L. 

angustifolia delayed the sporulation of filamentous fungi and completely inhibited the 

growth of T. mentagrophytes124. Similarly, the essential oil of L. angustifolia exhibited 

fungistatic activity against two of three and fungicidal activity against one of three 

superficial human fungal pathogens; several compounds (p-cymene, limonene, linalool, 

linalyl acetate, alpha-pinene, beta-pinene, 1,8-cineole and camphor) contributed to this 

activity50. In a third study, cineole and linalool exhibited antifungal activity against 10 

and 7 out of 12 strains of fungi tested, respectively49. Gaseous contact with the 

essential oil of lavender alone suppressed the sporulation of four fungal species, 

suggesting that the active ingredients are highly volatile126.  

However, another study found that the antimycotic activity of the essential oil of 

L. angustifolia against Microsporum gypseum and M. canis was only fungistatic at very 

high doses71. 

Conflicting data exist regarding the activity of lavender oil against yeast. In one 

study, lavender oil showed marked antifungal action against C. albicans127. But in 
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other studies, the essential oil of L. angustifolia had only slight inhibitory effects against 

C. albicans and S. cerevisiae124, 128. 

ii. Animal data: none 

iii. Human data: none 

c. Insecticide 

i. In vitro data: Several chemical components of lavender oil, terpineol, alpha-pinene and 

camphene all had anti- lice activity when tested in vitro51. 

Linalool and D-limonene, two components of lavender oil (see biochemistry 

section) had rapid insecticidal activity against cat fleas52, 53. 

The essential oils of both L. stoechus and L. angustifolia exhibited insecticidal 

effects against Drosophila auraria flies129. 

The essential oils of L. angustifolia and L. hybrida exhibited insecticidal activity 

against the carmine spider mite, reducing mite fecundity by 78% and 92%, 

respectively130. 

The essential oil L. angustifolia and its constituents, linalool and coumarin, had 

miticidal activities against the Psoroptes cuniculi mite of the rabbit and the Psoroptes 

ovi mite of the sheep54, 55. 

ii. Animal data: In a case series, fleas were eliminated in cats dipped in linalool oil53. 

iii. Human data: In a pilot study of 20 British children with persistent head lice resistant to 

pharmaceutical treatment, a mixture of six essential oils including lavender was 

reportedly “fully effective”131. No controlled trials of lavender as an insecticidal agent 

have been reported. 

12. Antineoplastic: Chemoprophylaxis. 

i. In vitro data: Perillyl alcohol (POH) is found in cherries and mint as well as lavender132. It 

blocks cell division, induces apoptosis and, in some cases, induces differentiation. 

ii. Animal data: In rats who received a diet supplemented with POH for 52 weeks, the total 

incidence of adenocarcinomas in the colon was significantly reduced, and the tumors that 

did occur exhibited a significantly higher apoptotic index compared to the tumors examined 

from unsupplemented animals133. 
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In a randomized trial in mice, those given POH injections prior to administration of 

a lung carcinogen and three times a week for 22 weeks afterward showed a 22% reduction 

in tumor incidence and a 58% reduction in tumor multiplicity132. 

iii. Human data: Perillyl alcohol is in Phase I clinical trials for use as a chemoprotective and 

chemotheraputic agent against advanced breast, ovarian and prostrate cancers72, 134. 

13. Antioxidant: Antioxidant 

i. In vitro data: Many plants in the Labiatae family have known antioxidant effects; these 

include oregano, sage, thyme and rosemary135. Studies on lavender’s antioxidant effects 

have had mixed results, but most support a modest role as an antioxidant, less potent than 

other members of the Labiatae family. 

In one study, none of six different types of extracts from L. angustifolia exhibited 

any antioxidant activity in a beta-carotene bleaching test136. 

Other studies report that lavender does exhibit antioxidant properties. In one study 

lavender oil and two of its chemical constituents, cineole and beta-pinene, slowed the 

normal rate of a hydroxyl radical mediated chemical reaction more than either ethanol and 

mannitol, known hydroxyl radical scavengers70. The essential oil of L. angustifolia mildly 

slowed auto-oxidation in lard137. Similarly, a phenolic compound from L. angustifolia 

prevented the development of oxidative rancidity in vegetable oils in a dose dependent 

manner comparable to 200 ppm BHA and BHT138. Finally, extracts of L. angustifolia 

exerted a concentration-dependent inhibition against both enzyme-dependent and enzyme-

independent lipid peroxidation39. 

ii. Animal data: none 

iii. Human data: none 

14. Skin and mucus membranes: See Neuro-psychologic: Analgesic section for local anesthetic 

effects. See Toxicity and Contraindications  section below for contact dermatitis.  

15. Other/miscellaneous: Hair growth stimulant 

i. In vitro data: none 

ii. Animal data: none 

iii. Human data: In a randomized, double blind, controlled clinical trial, 86 patients with 

alopecia areata (hair loss) were given seven weeks of scalp massage with essential oils 
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including lavender. Forty-four percent of the experimental group compared with 15% of the 

control group showed improvement in hair growth as determined by photographic 

assessment (P = 0.008). The degree of improvement was significant (P=0.05). However, 

subjects in this study were selected based on demographic variables that indicated they 

might be responsive to treatment, and there was a higher dropout rate in the control group 

(eight dropped out of the experimental group and 13 dropped out of the control group). 

There were no adverse affects associated with the treatment7. 
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Toxicity and Contraindications 

All herbal products carry the potential for contamination with other herbal products, pesticides, 

herbicides, heavy metals, pharmaceuticals, etc.  

Furthermore, allergic reactions can occur to any natural product in sensitive persons. 

 

Allergic reactions to lavender have been reported. Acute facial allergies have been reported by two 

adults using lavender facial pillows139. Acute airborne contact dermatitis occurred in one 

man receiving lavender aromatherapy140. There are several case reports of contact and/or 

photocontact dermatitis from benzydamine hydrochloride, a topical non-steroidal anti-

inflammatory analgesic prepared with lavender fragrance141-150. Allergic reactions have 

likewise been reported when products containing lavender are repeatedly used by 

hairdressers151 and in proprietary creams152 At least four cases of contact dermatitis have 

been reported in association with use of Madecassol, an herbal extract that contains 

lavender153. Five reports of acute contact dermatitis have been reported from the use of a 

muscle-relaxant ointment containing lavender oil154. 

People allergic to one member of the mint family may cross-react to lavender. 

Potentially toxic compounds in lavender: D-limonene, geraniol, linalool and linalyl acetate139, 

155.  

Acute toxicity: Although present in teas and as a flavoring in some foods, lavender oil is toxic if 

ingested in large quantities86. Most of the medicinal benefits of lavender can be obtained 

through its use as an inhalant in aromatherapy or by topical application of the essential oil 

in massage. Because essential oil preparations are very concentrated, it is easy to overdose. 

We therefore do not recommend taking the essential oil orally or by direct injection. In one 

study, cats that licked off products containing the lavender compounds D-limonene and 

linalool developed signs of acute toxicosis, including hypersalivation, muscle tremors, 

ataxia, depression and hypothermia155. 

Nausea was reported by some patients who received 20-30 capsules a day of 250mg 

perrilyl alcohol (POH, a metabolite of limonene) in soy oil as part of a Phase I study 

evaluating POH as a chemopreventive agent72, 134. 
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Chronic toxicity: In rats, ingested linalool is conjugated and rapidly excreted, suggesting that there 

is no long-term hazard of exposure due to tissue accumulation79, 80. 

Limitations during other illnesses or in patients with specific organ dysfunction: Persons with 

diabetes should not use lavender unless under the supervision of a physician. Infusions of 

lavender had hypoglycemic activity in rats117, 118.  

Because lavender oil is known to affect normal brain activity, epileptics and persons 

with seizure disorders should use this drug under the guidance of a physician, especially if 

they are receiving medications that may interact with the herb. In mice and rats, the 

essential oil of lavender blocks drug-induced seizures86, 105. 

Interactions with other herbs or pharmaceuticals: Little is known about specific interactions 

between lavender and other herbs and pharmaceuticals. Any person taking prescription 

medications should check with their physician or pharmacist for possible drug interactions. 

The essential oil of lavender may interfere with the activity of drugs that are metabolized by 

the liver by initially decreasing but then increasing levels of cytochrome p450 and alcohol 

dehydrogenase80. 

In rats, the essential oil of lavender has been shown to potentiate the sedative effects 

of some sedatives and dampen the hyperactivity usually caused by CNS stimulants86, 87, 

156. In humans, lavender aromatherapy may potentiate the action of sleep medications97, 

98.  

Lavender may interact with antiseizure medications. In mice and rats, the essential 

oil of lavender blocks drug- induced seizures86, 105. 

Lavender essential oil may interact with analgesic medications. In one small study, 

lavender aromatherapy reduced patients’ need for analgesic medication114. 

Safety during pregnancy and/or childhood: Lavender has a historical reputation as an 

emmenagogue157, 158; lavender oil has also been shown to affect smooth muscle and 

should be avoided during pregnancy63, 82, 83. 

No formal studies are available to assess the safety of lavender aromatherapy in 

children, but lavender has been recommended for use to treat childhood illnesses by 

herbalists16, 159. A small study of the topical application of lavender oil to treat head lice 
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in children reported no adverse side effects51, 131. As with adults, allergic reactions to the 

herb may occur in children. 

 

Typical Dosages  

Provision of dosage information dose NOT constitute a recommendation or endorsement, but 

rather indicates the range of doses commonly used in herbal practice. 

Doses are given for single herb use and must be adjusted when using herbs in combinations. 

Doses may also vary according to the type and severity of the condition treated and individual 

patient conditions. 

 

Example of typical adult dosages: Typically, the essential oil (distilled from flowers) is used in 

aromatherapy or combined with massage oils, creams or cosmetics. One or two drops are all 

one needs for most purposes. For massage aromatherapy, 1-10 mL of the essential oil can 

be added to 25 mL of a carrier oil. For a bath soak, add ¼-½ cup of dried lavender flowers 

to the hot bath water. Lavendin oil, lavender absolute (an extract) and spike lavender oil are 

used in concentrations of up to 1.2% in perfumes. Very small amounts (0.002%-0.004%) 

are used to flavor food. For tea, 1.5 g (2 tsp) of lavender flowers are added to 12 ounces of 

boiling water and allowed to steep for 5-10 minutes.  

To maximize its sedative effects, herbalists recommend using lavender in 

combination with other sleep-promoting herbs, such as valerian and chamomile. 

Pediatric dosages: Lavender has been recommended for use in children and infants at reduced 

dosages157, 159, but no formal studies on the safety or efficacy of the use of this herb in 

these populations have been conducted. 

Availability of standardized preparations: Lavender essential oil is sold in most health food stores 

and bath shops, however the chemical compositions of these extracts may vary considerably 

(see Biochemistry section). Lavender extracts are components of some prepared sedatives 

used in Europe: Sedatruw®, Nervoflux®, Beruhigungsteev, Salus®, Nerven-Schlaf-Tee. Also 

some standardized cholagogue preparations such as Chol-Truw® contain lavender essential 

oil. 

Dosages used in herbal combinations: Variable 
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