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Introduction
The endogenous fatty acid amide oleoylethanolamide (OEA) 
is a bioactive mono-unsaturated lipid mediator belonging to the 
acylglycerol and N-acylethanolamine family, with structural 
similarities to the endocannabinoids. OEA is synthesized from oleic 
acid and phosphatidylethanolamine, mainly in the small intestine, 
adipose tissues, neurons and astrocytes [1,2]. A substantial amount 
of research has elucidated OEA’s main physiological roles as an 
anti-inflammatory mediator and a regulator of energy homeostasis 
[3,4]. The anorexigenic and lipolytic effects of OEA make it a 
promising candidate for weight management. 

Despite structural similarities with the endocannabinoids, OEA 
does not act via the cannabinoid receptors CB1 and CB2. Whereas 
endocannabinoids such as anandamide activate CB1 receptors 
mainly in the mesolimbic system, leading to increased food intake, 
OEA is an anorexigen [5]. OEA has also been shown to improve 
memory and reduce stress and depression [6,7], via central and 
peripheral mechanisms.

OEA rapidly crosses the blood brain barrier (BBB) [8], and its 
ability to reduce neuro-inflammatory stress [8-10] makes it 
potentially useful in the management of various neurodegenerative 
and psychiatric disorders. The anti-neuroinflammatory mechanism 
is thought to involve central PPAR-α agonism, thereby suppressing 
synthesis of nuclear factor NF-κB and AP-1 [11,12]. 

This has been demonstrated in alcohol-intoxicated rats, in which 
OEA has anti-depressant and neuroprotective effects [6]. Alcohol 

abuse causes peripheral inflammation and neuroinflammation. 
Neuroinflammation is characterized by activation of the innate 
immunity toll-like receptor 4 (TLR-4), which has implications 
in many psychiatric disorders [13]. External stresses such as 
increased alcohol concentration in the serum activate TLR4 
via NF-κB and AP-1 pathway and induce a pro-inflammatory 
response. Exogenous administration of OEA blocks the alcohol-
induced TLR4-mediated proinflammatory cascade, thereby 
reducing proinflammatory cytokines and chemokines, oxidative 
and nitrosative stress, and ultimately preventing neural damage in 
the frontal cortex of rodents [10].

OEA also exerts potentially beneficial effects on inflammation 
and related disorders via peripheral actions. Damage to the 
gastrointestinal barrier caused by dysbiosis or by noxious stimuli 
such as alcohol permits translocation of enteric microorganisms 
and microbial products such as LPS into the portal vein and thence 
the systemic circulation, AKA endotoxemia. This affects many 
organs including the liver, blood vessels and the CNS, triggering 
chronic inflammation via receptors such as TLR4. 

The breakdown of colonic epithelial barrier function is ultimately 
caused by elevated inflammatory, oxidative and nitrosative stress 
in the gut wall, which compromises epithelial junctional complexes 
such as tight junction (TJ) proteins (Claudin-3 and Occludin). 
OEA has been shown to modulate intestinal permeability in 
vitro via TRPV1 and PPAR-α mechanisms [14] as mentioned 
above, protecting the intestinal barrier and thereby reducing 
endotoxemia and neuroinflammatory stress. In OEA-pretreated 
animals, the integrity of TJ proteins was preserved upon alcohol 
induced damage [6]. OEA’s ability to protect colonic epithelial 
barrier function and reduce endotoxemia may find applications in 
modulation of the gut-brain axis.
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OEA’s many biological functions in different domains make it a 
promising candidate for the clinical management of metabolic, 
inflammatory and neuroinflammatory conditions. A robust safety 
profile for this metabolite, however, does not yet exist. This paper 
aims to contribute to the debate, and perhaps facilitate the introduction 
of OEA into clinical use, by providing a series of detailed toxicity, 
safety and dose range studies for this novel autacoid.

Materials and Methods
Acute dose range of OEA
In the acute dose range study, groups of three male and three 
female Wistar rats were given oleoylethanolamide by oral gavage, 
for 7-days daily at doses of 2000, 3000 and 4000 mg/kg body 
weight, with a parallel vehicle control group of rats. 

The animals were examined daily for signs of toxicity and 
mortality. Body weights were recorded at the start and end points. 
Blood and derived plasma samples of rats of group G1 and group 
G4 from the study were subjected to clinical hematology and 
chemistry evaluations respectively, at termination of the 7-day 
treatment. The animals were sacrificed at 7 days and subjected to a 
complete necropsy examination.

Chronic dose range of OEA
In the chronic dose range finding study, groups of ten Wistar IGS 
rats, five males and five females, were given oleoylethanolamide 
by oral gavage, at doses of 500, 1000, 2000 and 3000 mg/kg 
body weight for 28 consecutive days. Control group rats were 
administered with the vehicle only i.e. analytical grade water with 
Tween 80 (1% w/v) in a similar manner. 

The animals were observed for signs of systemic toxicity. Their 
body weight and food intake were recorded. Blood and derived 
samples were collected on day 29 from the group and subjected 
to clinical hematology and chemistry evaluations respectively. On 
completion of 28 days of treatment, the rats were sacrificed and 
subjected to complete necropsy and histopathology evaluations. 

Acute oral toxicity of OEA
In this study, five nulliparous and non-pregnant female rats were 
administered oleoylethanolamide by oral gavage in sequence, at 
minimum of 48 hours intervals for 14 days. The rats were observed 
for mortality and signs of toxicity for a period of 14 days thereafter 
and sacrificed on day 15. Their body weights were recorded weekly. 
Necropsy was performed on all animals sacrificed at termination. 
The LD50 with 95% confidence intervals was estimated.

Chronic toxicity of OEA
In this study, groups of twenty male and twenty female Wistar 
rats were administered oleoylethanolamide by oral gavage, for 
180 days daily at doses of 500 mg/kg, 1000 mg/kg and 2500 mg/
kg. Additional concurrent groups of ten male and ten female rats 
at control and high dose levels were treated similarly but, after 
cessation of treatment were further observed for reversal of toxicity 
or delayed toxicity for a period of 28 days. 

The rats were examined for signs of toxicity, mortality and 
potential neurotoxicity. Blood and plasma samples of all the 
surviving rats were subjected to clinical hematology and clinical 
chemistry evaluations. Endocrine functions, reproductive 
functions and immune toxicity were also assessed. Urinalysis was 
performed on rats from the control and high dose groups. All rats 
were sacrificed at the end of the treatment for a complete necropsy 
and histopathological evaluations.

In-Vitro Mammalian Chromosome Aberration Test
In this study, cultures of human peripheral blood lymphocytes 
were exposed to the test item at concentrations of 62.5, 31.25 and 
15.625 pg/mL, in the absence of metabolic activation system, for 
the exposure of 3 hours; and 31.25, 15.625 and 7.8125 pg/mL in 
the presence of metabolic activation system for the exposure of 3 
hours and the subsequent absence of metabolic activation system 
for 24 hours. Duplicate cultures were used at each concentration. 
Testing was conducted in three separate experiments, two in 
absence of supplementary metabolic activation system (S9) and 
one in presence of metabolic activation system. 

In the first experiment, conducted in absence of S9, the cells were 
exposed to the test item for 3 hours and sampled at a time equivalent 
to about 1.5 normal cell cycle lengths. The second experiment in 
absence of S9 was performed with continuous treatment (24 hours) 
until sampling at a time equivalent to about 1.5 cell cycle length. In 
the third experiment, the cells were exposed to the test item for 3 
hours in presence of S9 and sampled at a time equivalent to about 
1.5 normal cell cycle length. 

Vehicle and positive controls, both with and without metabolic 
activation were tested concurrently with the test item. DMSO was 
used as vehicle for test item formulation. The known mutagens 
methyl methane sulphonate and cyclophosphamide monohydrate, 
were employed as positive controls at the concentrations of 30 pg/
mL and 60 pg/mL, for the experiment without and with metabolic 
activation system respectively. 

All cell cultures were treated with colchicine (0.5 pg/mL) 
at 2-3 hours prior to harvesting. Each culture was harvested 
and chromosomal preparations were made and stained with 
Giemsa. Three hundred well-spread metaphases were evaluated 
microscopically for structural aberrations per test concentration. 
Cytotoxicity, the number of chromosome aberrations per cell and 
percentage of aberrated cells were measured.

Mammalian In-Vivo Erythrocyte Micronucleus Test
In this study, group of five male mice was administered with 
oleoylethanolamide formulated in analytical grade water with 1% 
tween 80 by oral gavage at the dose of 2000 mg/kg body weight. 
The animals were treated once a day for two consecutive days, at 
an interval of 24 hours. 

A concurrent vehicle control group of five male mice received 
10 ml/kg body weight of analytical grade water with 1% tween 
80, while another concurrent positive control group of five male 
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mice received cyclophosphamide monohydrate at the dose of 15 
mg/kg body weight. All the animals were observed following 
the treatment and were sacrificed at about 48 hours after the last 
treatment. 

During the study period the animals were monitored for mortality, 
clinical signs and body weight. Blood from each mouse was 
collected, fixed and stained with Anti-Mouse CD71 and Anti-
Rodent CD61 antibodies. About twenty thousand polychromatic 
erythrocytes (PCEs, i.e. immature erythrocytes) per animal 
were examined using flow cytometer to detect the incidence of 
micro-nucleated PCEs (MN-PCEs). In addition, the proportion of 
immature erythrocytes was assessed for each animal as a measure 
of potential toxicity. 

Mutagenicity of OEA 
In this Ames Test, oleoylethanolamide was evaluated to determine 
its ability to induce reverse mutation at selected histidine loci 
in five tester strains of Salmonella typhimurium viz. TA1535, 
TA97a, TA98, TA100 and TA102 in the presence and absence of 
metabolic activation system (S9). Dimethyl sulphoxide was used 
as a vehicle. 

Liver S9 fraction, induced in rats with combination of sodium 
phenobarbitone and 8-naphthoflavone, was used as the metabolic 
activator. The exposed bacteria were plated onto minimal glucose 
agar medium supplemented with L-histidine D-biotin solution. The 
plates were incubated at 37 °C for about 49 hours after which the 
histidine revertant colonies were counted and their frequency was 
compared with that in vehicle control group. Concurrent positive 
control group was also included in all the experiments as specified 
by the guideline. Based on the results obtained in preliminary tests 
which were conducted to assess the solubility / precipitation and to 
assess the cytotoxicity to the tester strains

Results
Evaluation of acute dose range of OEA 
Oleoylethanolamide at up to 4000 mg/kg body weight did not 
induce any abnormal clinical signs in the male and female rats and 
did not cause any deaths amongst the treated rats. Although the 
group mean body weights were statistically comparable (P>0.05) 
on days 4 and 7 of the study, oleoylethanolamide induced a 
remarkable lowering of body weight gain in male rats treated at 
the dose of 4000 mg/kg body weight. Similar reduction was not 
observed in female rats at the highest dose, while a mild reduction 
observed in females treated at 3000 mg/kg was considered as 
being possibly incidental. 

Oleoylethanolamide at up to 4000 m/kg body weight did not induce 
any adverse changes with respect to the hematology parameters 
viz. hemoglobin (Hb), hematocrit (PCV), erythrocyte count, total 
erythrocyte count (total RBC), total leukocyte count (total WBC), 
differential leukocyte (WBC) count, erythrocyte indices viz. 
mean corpuscular volume (MCV), mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin concentration (MCHC), 

reticulocyte count and total platelet count of the treated rats. Few 
hematological parameters of high dose male and female rats treated 
at 4000mg/kg body weight, were statistically significant (P<0.05), 
and those occurring in the control group were considered to be 
incidental. 

Figure 1: Body Weight Chart (Male Rats).

Figure 2: Body Weight Chart (Female Rats).

Treatment of rats with oleoylethanolamide up to the dose of 4000 
m/kg body weight did not induce any adverse changes with respect 
to their plasma levels of alanine aminotransferase, aspartate 
aminotransferase, alkaline phosphatase, protein (total), albumin, 
glucose creatinine, sodium, potassium and urea nitrogen.

The necropsy examinations did not reveal any gross pathological 
alterations in any tissues / organs examined at termination of the 
study period, or any changes suggestive of systemic toxicity.
 
Evaluation of Chronic Dose Range of OEA
The administration of oleoylethanolamide to Wistar IGS rat by 
oral gavage over a period of 28 days at doses of 500, 1000, 2000 
and 3000 mg/kg body weight resulted in no remarkable clinical 
abnormalities in the male and female rats treated at and up to the 
dose of 3000 mg/kg. There were no treatment-related deaths.
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Table 3: Summary of Overall Food Consumption.

Sex Group G1
(Vehicle Control)

G2
500 mg/kg

G3
1000 mg/kg

G4
2000 mg/kg

G5
3000 mg/kg

Male Rats Average* 25.3 26.0 23.3 23.4 20.9
As% of Control 100 103 92 93 83

Female Rats Average* 18.9 19.0 17.7 16.5 16.5
As% of Control 100 101 94 87 87

*Study average of four weeks.

Table 4: Statistically Significant Haematological Alternation.

Sr. No. Parameter Sex, Group and 
Change

Mean ± SD
(control mean in parenthesis) Remark Conclusion

1
Total 
WBC count
(x103 cell / μL

Males G5 ↑ 14.75 ± 0.88
(8.71±1.32)

Not dose dependent; comparable to the 
historical control range of 
5.27 to 14.33

Incidental/
Induced, but Non-adverse

2 Eosinophill (%) Males G5 ↓ 0.63 ± 0.05
(1.36±0.47) Values comparable to HCR of 0.87 to 1.91 Incidental

↑or↓: Mean value is higher (↑) or lower(↓) than the control group mean at P<0.05. 
*HCR – Historical control range in the test facility for Wistar SPF rats (ADVIA 2120I Haematology System, Siemens Health Diagnosis Ltd.)
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Table 5: Statistically Significant (P<0.05) Clinical Chemistry Alternations (Female Rats).

Sr. No. Parameter
(unit)

Group and 
Change

Mean ± SD
(control mean in 

parenthesis)
Remark Conclusion

1 Total Protein
(g/dL) G5↓ 6.64 ± 0.25 

(7.56 ± 0.39)
Somewhat dose dependent; Well within historical control 
ranges of 5.5 to 8.2 (Total Protein), 4.9 to 6.7 (Globulin); 
0.0 to 0.3 (A/G Ratio).
With lowered total protein, and minimally elevated 
albumin levels, the globulin levels show minimal lowering. 

Could be Induced, but 
non-adverse

2 Globulin
(g/dL)

G3↓
G5↓

G3: 5.64 ± 0.55 
G5: 5.40 ± 0.33 
(6.56 ± 0.60)

3 Albumi/Globulin
(A/G) Ratio

G3↑
G5↑

G3: 0.22 ± 0.01 
G5: 0.23 ± 0.04 
(0.18 ± 0.04)

4 ALT(IU/L)
G3↑
G4↑
G5↑

G3: 69.00 ± 14.92
G4: 72.80 ± 25.65
G5: 77.60 ± 39.43
(29.40 ± 4.51)

Dose dependent increase; Higher than historical control 
range of 24 to 43.
Correlated to a 12-14.5% increase in relative liver weights 
in female rats in these groups. But no histopathological 
correlation noted in liver.

Induced, non adverse 
effect

5 Sodium
(mmol/L) G5↑ 140.80 ± 1.30

(138.40 ± 0.55)
Well within historical control range of 132 to 155; No 
correlated changes. Incidental

6 Phosphorus
(mg/dL)

G4↑
G5↑

G4 : 6.60 ± 0.44
G5: 6.86 ± 0.25
(5.74 ± 0.29)

Somewhat dose dependent; Well within historical control 
range of 5.1 to 8.8

Could be induced but 
non-adverse 

# control group value is presented in parenthesis 
↑and↓: Mean value is lower(↓)or higher(↑) than the control group mean at P<0.05. 
HCR – Historical control range in the test facility for this strain of rat but from a different source(Taconic Inc).

Figure 3: Body Weight (Male Rats).

Figure 4: Body Weight (Female Rats).
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Although there was a mild (about 15%) lowering of body weight 
gain by male rats up to the dose of 3000 mg/kg, no effects were 
recorded on the body weight gain by female rats treated at and up 
to the dose of 3000 mg/kg. There was a mild lowering (11-14%) 
of food intake by male and female rats dosed at 3000 mg/kg body 
weight, and by female rats dosed at 2000 mg/kg body weight. 

A statistically significant increase in the total white blood cells 
counts of male rats treated at the dose of 3000 mg/kg was recorded 
but assessed to be possibly incidental and non-adverse. There was 
also a statistically non-significant, mild (about 11% to 14.4%) 
increase in the absolute and relative liver weights of only the 
female rats, at the doses of 1000 mg/kg, 2000mg/kg and 3000 
mg/kg body weight. This was considered to be a physiological 
response of liver, and non-adverse in nature. 

A dose-related increase in alanine aminotransferase (ALT) levels 
(1.3 to 1.6 fold of control) was found only in female rats, at the 
doses of 1000 mg/kg, 2000 mg/kg and 3000 mg/kg body weight. 
There were no gross or microscopic pathological alterations in the 
liver, nor any sign of systemic toxicity. 

Results of Acute Oral Toxicity of OEA
The test item did not cause any mortality and did not induce any 
abnormal clinical signs in the rats treated at 175 mg/kg, 550 mg/kg 
and 2000 mg/kg body weight. 

Body weight gain in the rats was not affected during the 14days 
observation period post dosing. OEA did not induce any gross 
pathological alterations in any of the rats, as evident during their necropsy. 

The LD 50 with 95% confidence intervals could not be determined 
due to absence of mortality amongst the treated rats. Therefore, an 
estimation has been presented: LD50 is greater than 2000 mg/kg 
body weight.

Table 6: AOT425stspgm (Version1.0) Test Results.
Test sequence Animal ID Dose(mg/kg) Short-term Results Long Term Results
1 RI2881 175 O O
2 RI2882 500 O O
3 RI2883 2000 O O
4 RI2884 2000 O O
5 RI2885 2000 O O

(X=Died, O=Survived)

Results of Chronic toxicity of OEA
The administration of oleoylethanolamide resulted in no 
incidence of death and no remarkable clinical or ophthalmological 
abnormalities in male and female rats treated at and up to the dose 
of 2500 mg/kg. There were no significant / abnormal alterations in 
qualitative and quantitative neurological parameters and locomotor 
activity. There was no effect on body weights, weight gain and 
food consumption.

In hematological evaluations, no adverse changes were observed 
with respect to values of hemoglobin, hematocrit (PCV), total 
red blood cell (RBC) counts, erythrocyte indices (MCV, MCH, 

MCHC), total and differential white blood cell (WBC) counts, 
reticulocyte counts, platelet counts and coagulation parameters 
(prothrombin time and activated partial thromboplastin time) and 
in the morphology of their blood cells. 

In clinical analysis and urinalysis, no adverse changes were 
observed with respect to plasma levels of alanine aminotransferase, 
aspartate aminotransferase, alkaline phosphatase, total bilirubin, 
glucose, total protein, albumin, globulin, albumin/globulin (A/G) 
ratio (calculated), urea nitrogen and urea (calculated), gamma glutamyl 
transpeptidase, creatinine, sodium, potassium, calcium, phosphorus, 
total bile acid, triglycerides, total cholesterol, low-density lipoprotein 
cholesterol (LDL) and high-density lipoprotein cholesterol (HDL). 
There was no alternation of urinalyses parameters. 

In an endocrine evaluation, thyroid and reproduction hormone 
levels were monitored. The administration of oleoylethanolamide 
did not alter levels of thyroid hormones (T4, T3 and TSH) in the 
rats. There was no change in thyroid weights and no evidence 
of gross and microscopic pathology in thyroids. There were no 
abnormal clinical signs or body weight alterations suggestive of 
thyroid dysfunction. Oleoylethanolamide did not alter levels of the 
reproductive hormones FSH, testosterone, LH and estradiol.

No adverse effects were shown on absolute and relative (% of 
body weight) weights of liver, kidneys, adrenals, testes / ovaries, 
epididymis, prostate + seminal vesicles with coagulating gland, 
uterus with cervix, brain, spleen, thymus, heart, pituitary gland 
and thyroid gland (fixed). There were no gross pathological or 
histopathological alterations suggestive of systemic toxicity. 

In the reproductive function panel, no significant changes were 
seen re. sperm concentration and sperm motility parameters 
including motile sperms, immotile sperms, total sperms, motility 
rate (%), straight line velocity (VSL-μm/sec), average path 
velocity (VAP- μm/sec), curvilinear velocity (VCL- μm/sec), 
linearity, straightness, amplitude of lateral head displacement 
(ALH- μm) and beat cross frequency (BCF). Organ weights, gross 
and microscopic pathology of reproductive organs along with 
assessment of stages of oestrus cycle of female rats, and levels of 
the reproductive hormones, did not show any sign of reproductive 
toxicity. In immune toxicity evaluation, administration of 
oleoylethanolamide did not adversely affect the immune system of 
male and female rats in this study, and did not present any potential 
immunotoxic hazard. 

Results of In-Vitro Mammalian Chromosome Aberration Test 
The test item induced 6.91, 17.59 and 21.51% cytotoxicity on the 
cultured human lymphocytes at the highest test concentrations of 
62.5 pg/mL in experiment no. 1 and 31.25 pg/mL in experiment 
no. 2 and 3 respectively in the main study. 

When the treated groups were compared to the vehicle control 
group, no significant (p > 0.05) increase was observed in the 
incidence of structural chromosome aberrations in the human 
peripheral blood lymphocytes, exposed at the concentrations 
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Figure 6: Cytotoxicity Results Experiment No. 1.

Figure 7: Cytotoxicity Results Experiment No. 2.
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Figure 8: Cytotoxicity Results Experiment No. 3.

Figure 9: Chromatogram - Plasma Analysis.
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of 62.5, 31.25 and 15.625 pg/mL in the absence of metabolic 
activation system for the exposure of 3 hours and 31.25, 15.625 
and 7.8125 pg/mL presence of metabolic activation system for the 
exposure of 3 hours and in the absence of metabolic activation 
system for 24 hours. 

Positive Controls: Sensitivity of the test system and activity of S9 
mix were demonstrated in the positive control group. The positive 
controls, directly acting mutagen Methyl methane sulphonate 
and the promutagen cyclophosphamide monohydrate, induced 
a significant increase (p < 0.05) in chromosome aberration 
frequencies over the concurrent controls. 

Results of Mammalian In-Vivo Eryhtrocyte Micronucleus Test
There were no overt abnormal clinical signs in any of the groups. 
All treated animals survived till termination. 

The average percentage incidence of PCEs (mean ± SD) was 1.39 
± 0.26 in mice treated with oleoylethanolamide at the dose level 
of 2000 mg/kg body weight, while the corresponding values in 
vehicle and positive control groups were 1.37 ± 0.23 and 0.84 ± 
0.19 respectively. 

The average percentage incidence of micronucleated PCEs (mean 
± SD) among the total PCEs was 0.19 ± 0.03 in mice treated with 
oleoylethanolamide at the dose level of 2000 mg/kg body weight, 
while the corresponding values in vehicle and positive control 
groups were 0.20 ± 0.02 and 0.83 ± 0.19 respectively. Results of the 
present study indicate that there was no increase in the percentage 
of micronucleated (immature) erythrocytes in the peripheral blood 
of mice treated with oleoylethanolamide at the dose of 2000 mg/kg 
body weight (p > 0.05). The positive control (cyclophosphamide 
monohydrate) significantly increased (p < 0.05) micronuclei in 
immature erythrocytes (MN-PCE). The vehicle and the positive 
control results were as expected, confirming the sensitivity of the 
test system and the validity of the assay.

Table 7: Proportion of Immature Erythrocytes and Micronucleated 
Erythrocytes.

Group/Treatment Dose 
mg/kg Parameters

Incidence
%PCE %MN-PCE

G2

Analytical grade 
water with 1% 
Tween 80
(Vehicle Control)

10

Mean 1.37 0.20
SD 0.23 0.02

No. of Animals 5

G3 Oleoylethanolamide
(Test Item) 2000

Mean 1.39 0.19
SD 0.26 0.03
No. of Animals 5

G4
Cyclophosphamide
Monohydrate
(Positive Control)

15
Mean 0.84* 0.83*
SD 0.19 0.19
No. of Animals 5

Sampling time: ~ 48 hours after the last dose 
*: p<0.05
PCE: Polychromatic erythrocyte 
Dose Volume: 10 mL/kg body weight
SD – Standard deviation 
MN-PCE: Micronucleated PCE 

Analysis of plasma samples confirmed that animals were 
systemically exposed to oleoylethanolamide. In the plasma samples 
collected at 1 hour, 3.5 hours and 5 hours after second dosing, the 
average concentration of oleoylethanolamide was 0.0004 mg/mL, 
0.0001 mg/mL and 0.0001 mg/mL respectively.

Results of Mutagenicity of OEA
Histidine revertant colonies in the treatment groups in tester strain 
TA97a, TA98, TA100, TA102 and TA1535 at all concentrations 
were found to be within the expected frequency ranges, comparable 
to those in the vehicle control group and with the laboratory 
historical control data at INTOX, both in presence and absence of 
metabolic activation system. 

Observations during both the experiments did not reveal any 
dose dependent or two-fold (3-fold for TA1535) increase when 
compared with the vehicle control group according to the criteria 
of evaluation findings of this AMES test during plate incorporation 
method. 

Plate counts for the spontaneous histidine revertant colonies in the 
vehicle control groups were comparable with the range reported 
in the literature. Concurrent positive controls demonstrated 
sensitivity of the assay with and without metabolic activation. 

Discussion
OEA is a simple derivative of oleic acid with promising potential 
as an anti-obesity and anti-inflammatory compound, with 
immuno-modulatory applications [13]. The activation of PPAR-a 
receptors, TRPV1 and G protein coupled receptor GPR119 
are considered to be responsible for its anti-inflammatory and 
anorexigenic effects [14]. OEA’s ability to reduce liposaccharide-
induced oxidative/nitrosative stress and to prevent endothelial cell 
damage13 introduces other potential applications. These cannot be 
developed, however, without adequate safety data. 

In a very limited number of previous clinical trials, doses of 
250 mg/d of OEA oral intake exhibited satisfactory safety when 
compared to placebo for 3 months [15,16]. However, a detailed 
safety profile for this compound has not been previously available. 
In this paper we aimed to bridge the gap between the pre-existing 
science and the wider clinical use of OEA by providing a robust 
safety profile including acute, chronic, pre-natal and mutagenic 
toxicity studies. 

Based on the 7-day acute dose range study, 28-days chronic dose 
range study, acute oral toxicity study and 180-days toxicity study, 
it is concluded that OEA did not induce any adverse alterations 
at and up to the highest tested dose of 2500 mg/kg b.wt./day 
body weight. The No Observed Adverse Effect Level (NOAEL) 
of oleoylethanolamide is found to be 2500 mg/kg b.wt./day body 
weight under tested conditions.

In the in vitro mammalian chromosome aberration test using 
human peripheral blood lymphocytes (HPBL), OEA induced no 
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significant increase in the incidence of chromosome aberrations 
using HBPL over the tested range. In the in vivo murine 
Micronucleus Test, OEA did not increase the percentage of 
micronucleated (immature) erythrocytes in the peripheral blood of 
mice at the dose of 2000 mg/kg body weight. In the mutagenicity 
test, the tester strains TA1535, TA97a, TA98, TA100 and TA102 
did not reveal any dose dependent or 2-fold (3-fold for 1535) 
increase at any of the test concentrations in the study. OEA is 
therefore determined to be non-mutagenic.

Based on the above results, OEA is considered to be safe up to 
dosage at 2500 mg/kg b.wt./day body weight and can be further 
developed for future applications.
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