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The onset of a phase with one or more symptoms
before the menstrual cycle that causes an

imbalance in a woman’s lifestyle and everyday routines
is known as Premenstrual Syndrome (PMS). Although
most of the symptoms are mild, 5-8% of women
experience moderate to severe symptoms that are
linked to severe distress or functional impairment.
Prospective and retrospective studies report that less
than 10% of women with hormonal cycles experience
moderate to severe symptoms1,2. Moreover, the
prevalence of PMS is estimated to vary between 14.3%
to 74.4% in India. Surprisingly, adolescents showed a
comparatively higher prevalence, negatively impacting
their quality of life3. Increased irritation, stress,
depressed mood, soreness in the breasts, bloating,
and weight gain are some symptoms of
PMS.Premenstrual disorders significantly affect the
quality of life by causing significant distress or
interfering with daily activities like work, school, or
socializing4,5. Treatment options for PMS include
hormonal interventions [Gonadotropin-Releasing
Hormone (GnRH) agonists and combined oral
contraceptives], antidepressants [Selective Serotonin
Reuptake Inhibitors (SSRIs)], and lifestyle changes6.

Selecting a suitable treatment option is further
complicated due to available therapies’ serious side
effect profiles.Supplements like Vitamin B6, Calcium,
Vitamin D and Magnesium, Psychotherapy and
Dietary changes are less researched alternative
treatment options for the management of PMS7. With
current treatment options lacking efficacy and safety,
more research into alternative treatments for PMS
management is required. Evening Primrose Oil (EPO)
is one of the treatment options that has lately been
reported to be beneficial in PMS8. This article aims to
report the characteristics of EPO and its role in the
management of PMS.

EPO and Its Applications :

The oil is derived from the evening primrose seeds
(Oenothera biennis), which compriselinoleic acid,
Gamma-Linolenic Acid (GLA), and Vitamin E. The
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Premenstrual Syndrome (PMS) is a recurrent luteal-phase condition associated with somatic emotional and
behavioral symptoms. Frequently reported symptoms include breast discomfort, mood swings, fluid retention and
food cravings. The exact etiology of PMS is unknown; however, the underlying mechanism is a complex interaction
between fluctuations in ovarian steroids and central neurotransmitters as well as peripheral effects of hormones.
Therefore, surprisingly a wide range of treatments are not available with satisfactory outcomes. Evening Primrose Oil
(EPO) is one of the most popular for the management of PMS. EPO is a valuable fixed oil extracted from the Oenothera
biennis seeds. It comprises essential fatty acids, including linoleic acid, Gamma-Linolenic Acid (GLA), and Vitamin
E, which have been used in various treatments. It has been clinically shown to improve psychological (mood and
sleep disturbances) and physical symptoms (breast pain/tenderness, bloating, fatigue) in women suffering from
PMS. The rationale put forward for investigating the use of EPO in PMS is thataffected women appear to have
abnormal levels of essential fatty acids; hence administrating linoleic acid and GLA in the form of EPO could potentially
alleviate the symptoms of PMS.
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Editor's Comment :
Evening Primrose Oil (EPO) is made from the seeds of the
flowers of Oenothera biennis, which has traditionally been
used to treat various conditions.
Over the past few years, interest in EPO has risen due to its
supposed benefit in managing PMS.
The oil contains Gamma-Linolenic Acid (GLA) and other
omega-6 fatty acids that have both anti-inflammatory and
pain-relieving properties.
Studies demonstrate that EPO helps significantly relieve the
symptoms of Premenstrual syndrome (mainly mood
disturbances, breast pain, fatigue).
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reputation of EPO is related to its chemical
components9,10. EPO is currently the most essential
source of GLA, which is in high demand for its
therapeutic and pharmacological applications due to
the presence of essential fatty acid and precursor of
prostaglandin E1 and its derivatives. EPO contains
two types of omega-6 fatty acids: linoleic acid (60-
80%) and GLA (8-14%), both of which are considered
essential fatty acids since they are not synthesized
in the body11,12. Disorders for which EPO has been
tested in controlled clinical trials include atopic
dermatitis, rheumatoid arthritis, diabetic neuropathy,
multiple sclerosis, various cancers, Raynaud’s
phenomenon, ulcerative colitis, and pre-eclampsia,
menopausal flushing, breast cysts, mastalgia,
Sjogren’s syndrome, schizophrenia and
hyperactivity8,13 (Fig 1).

Management of PMS :
Although the etiology of PMS is unknown, various

biological theories have been proposed to explain this
syndrome.The gonadal hormones have been proposed
as causative factors, with theories involving decreased
and increased progesterone levels and changes in
estrogen or an imbalance between these two
hormones.Prolactin, which rises at the time of ovulation
and remains high during the luteal phase, is another
hormone that has been implicated14,15.The findings
suggested that women with PMS may have abnormal
fatty acid metabolism16. According to the results of
Watanabe’s study from 2005, women with PMS had a
significantly lower rate of GLA. Decreased

prostaglandin E1 increases sensitivity to luteal phase
prolactin and other hormones in women with PMS17,18.
GLA supplementation is believed to improve
microcirculation by improving cell membrane function,
which results in decreased viscosity. According to the
findings of one study, patients’ PMS symptoms could
be significantly reduced by herbs comprising GLA
acid15. Studies have shown that consuming 180 mg of
GLA-containing vegetable oil daily reduced PMS
symptoms considerably and increased plasma
phospholipid GLA levels. The findings of these studies
suggest that GLA can effectively treat PMS symptoms
and that GLA in plasma phospholipids plays an
essential role in the onset of PMS17,19.

Pharmacology of EPO :
Significant components of EPO include linoleic and

GLA, from which GLA, an essential fatty acid, is the
crucial active ingredient of this oil. These essential
fatty acids are not synthesized endogenously and are
necessary for the normal structure of cell
membranes20. EPO’s therapeutic activity is linked to
the direct influence of its essential fatty acids on
immune cells and an indirect effect on eicosanoid
synthesis.The action of highly unsaturated fatty acid
in tissues and eicosanoids is hypothesized to be
involved in its inflammatory activity21. EPO contains
essential fatty acids that are essential for the formation
of PGE. The presence of GLA allows the synthesis of
anti-inflammatory substances such as 15-hydroxy-
eicosatrienoic acid and PGE1. Supplementation with
EPO is assumed to lead to increased concentrations
of GLA and DGLA in blood, thereby supporting anti-

inflammatory responses. In fact,
studies on the effects of GLA
supplementation in humans and
rodents have demonstrated that the
synthesis of the anti-inflammatory
PGE1 was substantially elevated.
However, a measurable biomarker for
the possible efficacy of EPO has not
yet been described22.

In addition, there is evidence that
PGE1, derived from dietary essential
fatty acids, is able to attenuate the
biological actions of prolactin. Women
suffering from PMS may be
abnormally sensitive to normal levels
of prolactin,and this phenomenon
may be related to low PGE1 levels,
which in turn may interact with ovarian
hormones23. Moreover, High prolactin
levels associated with low estrogenFig 1 — EPO and its applications
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levels may cause mood disturbances and
other premenstrual symptoms24. The
essential acids in the EPO help this
oversensitivity to prolactin by decreasing the
effect of prolactin.Thus administration of
linoleic acid and GLA in the form of EPO
could potentially alleviate the symptoms of
PMS (Fig 2).

Role of primrose oil in PMS :
Many clinical trials have investigated

EPO’s therapeutic potential in treating PMS
(Table 1). Linoleic acid stimulates
prostaglandin synthesis and relieves
symptoms of PMS. The conclusion of EPO
in PMS in clinical trials conducted over the
years has been limited25. The alleviating
effect of 180 mg/day GLA on clinical
symptoms of women suffering from PMS in
three luteal phases was compared with the placebo in
a randomized, double-blind placebo-controlled parallel
design.The duration and severity of symptoms were
compared in groups using blood samples collected
over three cycles. The levels of stearic acid, oleic acid,
and Dihomo-Linoleic Acid (DGLA) levels in plasma
phospholipids decreased significantly during the
follicular and luteal phases. The most common
symptom of PMS in women was irritable bowel
syndrome, followed by breast swelling, drowsiness,
avidity and facial eruption.After treatment, the patients
in the GLA group had higher GLA and DGLAlevels in

plasma phospholipids compared to the placebo group.
Compared to the placebo group, the severity and
duration of PMS (Physical, Mental and Social) and
irritability improved in the group supplemented with
GLA17. In another clinical trial, patients were divided
into two groups and given either 1.5 g EPO or a placebo
daily for three months. EPO significantly reduced PMS
severity scores after the intervention when compared
to before. After three months of interventions, the EPO
and placebo groups saw a significant difference in PMS
symptom severity scores16. In other studies, 3g of oral
EPO or 600 mg of oral vitamin E were given to women

Fig 2 — Mechanism of action of EPO in PMS

Table 1 — Clinical trials of EPO in PMS

Trial Partici-     Intervention Results
pants

Randomized double-blind placebo- N=28 180 mg GLA orally during Increase in GLA, DGLA in plasma
controlled parallel design, the luteal phase phospholipid, Improvement of PMS

severity and duration (P<0.05)31

Placebo randomized control trial N=80 1.5 g EPO for 3 months Significant reduction in PMS
severity score(p<0.001)32

Placebo-controlled,randomized N=30 500 mg EPO twice dailystarting on Improvement in PMS score
crossover study the 15th dayof the cycle and continuing (breast tenderness, abdominal bloating,

until the nextmenstrual period. and breast engorgement)33

Double-blind, crossover, N=80 NA Both psychologicaland physical
placebo-controlled study symptoms improved significantly26

Randomized, double-blind, placebo- N=38 500 mg EPO Eight capsules Reduced PMS scores after 3 months28

controlled crossover study. daily for 3 months

Double-blind trial N=70 1000 mg EPO thrice for 60 days Significant reduction in stress symptoms
(p=0.004), sleep disturbance (p=0.019),
appetite for sweets (p=0.014), sore
breasts (p=0.025), bloating (p<0.001)30
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with cyclical mastalgia as a supplement. Vitamin E or
EPO therapy significantly improved breast pain scores
and decreased pain intensity26.

Essential fatty acids, linoleic acid and GLA promote
prostaglandin synthesis, which has anti-inflammatory
and immune-regulating properties and can alleviate the
symptoms of PMS. There is some evidence that
prostaglandin E1 (PGE), derived from dietary essential
fatty acids, can minimize the biological effects of
prolactin which has an outsized impact on the absence
of PGE23,27. Other studies found that treating PMS
with EPO for at least six weeks resulted in a significant
difference in scores between the EPO and placebo
groups, primarily on mood symptoms, feeling of illness,
and breast stimulation.According to studies, a daily
intake of 2 mg primrose over a three-month treatment
period can reduce breast stimulation more than other
PMS symptoms. The results from Cornish’s analysis
indicated that EPO caused a remarkable reduction in
agitation, fatigue and depression after the first treatment
cycle28,29. Moreover, EPO showed better efficacy in
managing the symptoms of PMS when compared to
Vitamin E supplementation30.

Safety of EPO :
Clinical studies on the efficacy of EPO on women’s

health showed its safe therapeutic potential for PMS.
EPO was found to be safe upto 6g daily dose in
volunteers with PMS8,34. EPO is not associated with
severe side effects; however, some patients complain
of bloating and gastrointestinal problems, nausea,
headache,diarrhea, and weight gain after administration
of EPO35,36. EPO capsules should be taken with food,
milk, or liquid to minimize the risk of side effects. There
are no known drug interactions. Steroids and
nonsteroidal anti-inflammatory drugs may potentially
interfere with essential fatty acid metabolism37.

Conclusion :

The results from studies show that oral
supplementation of EPO is effective in the treatment
of PMS.The immediate results should not be expected
from EPO; therefore, it should be regularly used for up
to 4 or 6 months. EPO, which contains linoleic acid,
and a considerable amount of GLA, can reduce and
alleviate the symptoms of PMS. Many trials to date
have been crossover studies in small numbers of
patients. Nevertheless, EPO is an exciting substance
with promising outcomes in managing PMS. Designing
large multi-center clinical trials on the effectiveness of
EPO on different ailments,including PMS among
women, is needed for future studies.
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