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Introduction

Dysmenorrhea affects about half of menstruating women 
during their menses [1], causing an extensive personal and public 
health problem consisting of daily discomfort, absenteeism, and 
severe economic loss. The symptoms usually start the day before 
the onset of menses and persist for 2 to 3 days. There are various 
symptoms, both somatic (e.g., colic pain, hot flashes, etc.) and 
behavioral (e.g., sadness, aggression, etc.). Although the disease 
can sometimes be caused by pelvic abnormalities, in the majority 
of cases it is primary and cannot be explained by structural 
gynecological disorders. The pain is thought to result from uterine 
contraction and ischemia, probably mediated by prostaglandins 
or other inflammatory mediators produced by the secretory 
endometrium. We should also consider the involvement of GABAA  

 
receptors, widespread in the CNS and GI tract [2,3], and CaSRs 
(calcium sensing receptors), which are more frequently found in 
the stomach, colon, bones, kidneys, and parathyroid gland [4,5].

GABAA receptors have an inhibitory action and have estrogens 
and progestogens as ligands. The receptor contains an ionic 
channel which is composed of three different subunits α1 ,β2, and 
γ2, bound through cysteine residuals. Hormone levels decline just 
before and for a few days after the menses and the inhibitory 
activity of the receptors is highly reduced. This event gives rise 
to an uncontrolled release of neurotransmitters and inflammatory 
mediators thus causing the common peripheral and central 
symptoms found in dysmenorrhea.
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Background: Dysmenorrhea is a condition which affects 45% of menstruating women on average.

Objective: Assessment of the clinical activity of a combination of physiological modulators (A28).

Material and methods: Ninety-eight women were treated for two months, after a two-month period of stable dysmenorrhea as determined 
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squared method and Markovian algorithm.
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The activity of A28 was evident in over 70% of the women without any side effects. The relief was particularly evident for somatic symptoms such 
as colic, headache and back pain, and for behavioral symptoms such as anger, irritability, mood swing, and crying easily. The overall assessment 
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CaSRs may be indirectly involved, mainly due to the calcium 
shortage induced by the fall in hormone levels. CaSR modulation is 
considered important in the GI tract to prevent the dysregulation 
of contractions [6].

The two kinds of receptor, GABAA and CaSRs, have common 
characteristics since their activity may also be reduced by 
oxidative stress (OS). This is dependent on the integrity of the 
double bonds of cysteines found in the ionic channels of GABAA 

receptors, and in the ECD (extra cellular dominion) of CaSRs 
(Figure 1&2). OS affects the cysteines which are key to maintaining 
the quaternary structure of the structural glycoproteins found in 
both receptors (Figures 1&2). Both events, hormone shortage and 
OS, are responsible for many dysmenorrhea symptoms. In theory, 
an increase in antioxidant capacity in the gut and CNS should 
improve the activity of GABAA receptors and CaSRs by reducing the 
transfer of OS from one compartment to the other.

Figure 1: A= Schematic  GABAA receptor structure; B= Channel structure made of  αβγ units.
Cysteine loops (in red) are located on the top of the channel to keep the units connected

Figure 2: EC dominion = Extra cellular dominion which contains 17 cysteins : Gαβγ is galicoprotein complex CaRS is a venous 
flytrup receptor.
Calcium uptake causes the glycoptotein Gαβγ to release the Gα complex. The complex is a transduction signal for vasodilatation 
in order to increase calcium availability and PTH hormone release.

This transfer may be caused by circulating lymphocytes, which 
are activated and can reach every tissue. Although lymphocytes 
have a large set of antioxidant enzymes [7], OS can overcome 
their antioxidant capacity turning them into vehicles of oxidation. 
This can be controlled by increasing their antioxidant capacity. 
Furthermore, the increase in calcium availability may keep CaSRs 
inactive and prevent the alteration of GI blood flow and stimulation 
of PTH secretion. This investigation aims to analyze the activity 

of some physiological modulators (PMs) [8,9] in controlling the 
symptoms caused by dysmenorrhea.

Material and Methods

The Product

Table 1 shows the formula of the physiological modulators 
(A28). The product was chosen on the basis of the pharmacological 
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characteristics of each of its components. Citrus bioflavonoids: 
to reduce the OS in the GI tract [10] and protect the ionotropic 
GABAA receptors [11,12]. Lycopene: to protect lymphocytes from 
oxidative damage [13] and limit the transfer of oxidation into 
the circulation and tissues. Astaxanthin: to protect neurons from 
oxidative stress [11,15]. Calcium lactate and calcium carbonate: 
to make calcium available to the CaSRs in the GI tract. Vitamin 

D3: to improve calcium absorption. The dosage of the antioxidant 
components (citrus bioflavonoids, lycopene and astaxanthin) was 
determined in order to provide an antioxidant capacity [16,17] 
of at least 500 U.Cor. for each compound. The total combined 
antioxidant capacity of the citrus bioflavonoids, lycopene and 
astaxanthin contained in A28 was 1500 U.Cor. In terms of ascorbic 
acid, a value of 1500 U.Cor. can be achieved with about 80 mg.

Table 1: Active ingredients contained in one capsule of A28.

Product Quantity/cps Unit

Citrus bioflavonoids 13.3 mg

Lycopene 0.4 mg

Astaxanthin 0.1 mg

Calcium (carbonate/lactate) 100.5 mg

Vitamin D3 1 mcg

Subjects

Women of between 20 and 35 years of age whose menarche 
occurred at 12-16 years old were admitted. 

Symptoms and Scores

The severity of dysmenorrhea was measured according to 32 
symptoms, some somatic and others behavioral as shown in Table 
2.  Each symptom was given a score of between 0 and 5 using a  
10 cm VAS (visual analogue scale) as shown in Table 3. 

Table 2: Somatic and behavioral symptoms of dysmenorrhea.

Somatic Symptoms Behavioral Symptoms

Colic pain Irritability

Abdominal distension Emotional tension

Breast tenderness Anxiety

Intestinal alteration Mood swing

Body weight increase Depression

Hot flashes Aggression

Acne Anger

Libido reduction Fatigue

Back pain Confusion

Food craving Lethargy

Dizziness Sadness

Headache Indecision

Thirst Paranoia

Nausea Over sensitivity

Clumsiness Loss of motivation

Fluid retention Crying easily

Table 3: Symptom scores and relative severity.

Score Description of Severity

0 No symptom found

1 Very mild, compatible with normality

2 Mild, noticeable but not interfering with normal 
activity

3 Moderate with some limitation of normal activity

4 Severe with strong limitation of normal activity de-
spite the use of pain relief treatment

5 Intolerable, not allowing any activity despite the use 
of pain relief treatment

Admission Criteria

The evaluation was carried out over three days each time 
during two immediately subsequent menses. Only women with 
at least three symptoms with scores of over 3 were admitted, 
provided the scores were constant or that the difference was no 
greater than one point between the two assessments.  

Exclusion Criteria 

Subjects suffering from any form of cancer, who had undergone 
bariatric surgery, or with chronic gastrointestinal disease (Crohn’s 
disease, irritable bowel syndrome, etc.), allergy, intolerance, 
or with a BWI of less than 19 or greater than 35. Women with 
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Alzheimer’s disease, depression, anorexia, and paranoia were also 
excluded. Other diseases, such as hypertension and dyslipidemia, 
were not considered exclusion factors if the therapy prescribed 
was effective, safe, and ongoing for at least three months. Women 
taking an oral contraceptive were not excluded provided the 
contraceptive and dosages had been the same for at least six 
months. 

Treatment

Two capsules of product were administered the moment the 
symptoms began, followed by two more capsules every six hours 
(total of six capsules in the first day). During the following day, two 
capsules of product were administered every twelve hours (total 
of four capsules).  Two boxes containing ten capsules each were 
given to each patient. Pain relief was allowed only if the product 
was not effective (no reduction or worsening of the symptoms). 

Assessment of the Activity
Table 4: Subjective evaluation (satisfaction score) of the treatment.

Score Description

0 No effect

1 Minimal effect

2 Satisfactory

3 Good

4 Very good

The assessment was carried out in the first and second months 
of the baseline and treatment periods. The scores were calculated 
on the third day of menses. Each score consisted of the severity 
of the symptoms over the three days. At the end of each month 
of treatment the subjects were asked to complete a questionnaire 

with a score of between 0 and 4 (satisfaction score) to assess the 
activity of the product (Table 4).

Compliance

Compliance was measured by counting the capsules left in the 
boxes given to the women.

 

Statistical Analysis

A previous preventive study with the same product and the 
same score assessment system [18] suggested that a total of 
twenty cases was sufficient to achieve a discrimination power 
(1- β) of 0.8 with α = 0.05. In this study, a total of 60 cases was 
sufficient to increase the discrimination power (1-β) to 0.9 with α 
= 0.05. A non-parametric exact Fisher test (chi squared test) was 
used together with Markovian chains to measure the changes in 
symptom scores [19]. JMP 14 pro (Sas Institute corporation) was 
used for all the calculations.

Result

All 98 women completed the study. Compliance was 100% 
and no side effects were reported. The first evaluation consisted 
of comparing the scores recorded at baseline and the same scores 
after two months of treatment. The two baseline scores were 
similar (chi-squared p>0.05), as were those after two months of 
treatment (chi-squared p>0.05). The difference between the two 
periods was statistically significant (p<0.001) suggesting that the 
treatment was very effectively reducing almost all the symptoms. 
Tables 5 & 6 show the disappearance or improvement in symptoms 
(Markovian algorithm) (Table 7).

Table 5: Change in somatic symptoms according to the Markovian algorithm.

Somatic symptom Disappearance Improvement No change Worsening No Total

Colic pain 63 34 1 0 0 98

Abdominal distension 6 85 7 0 0 98

Breast tenderness 34 62 2 0 0 98

Intestinal alteration 6 3 8 1 50 98

Body weight increase 1 45 31 5 15 98

Hot flashes 51 41 6 0 0 98

Acne 0 43 27 1 27 98

Libido reduction 20 29 12 0 37 98

Back pain 34 53 0 0 11 98

Food craving 13 48 16 0 21 98

Dizziness 46 43 2 0 2 98

Headache 36 58 0 0 4 98

Thirst 21 32 15 3 27 98

Nausea 51 44 3 0 0 98

Clumsiness 48 36 4 0 10 98

Fluid retention 14 55 8 2 19 98
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Table 6: Change in behavioral symptoms according to the Markovian algorithm.

Behavioral symptom Disappearance Improvement No change Worsening No Total

Irritability 45 51 2 0 0 98

Emotional tension 6 81 8 0 3 98

Anxiety 59 31 3 0 5 98

Mood swing 47 43 4 0 4 98

Depression 14 54 16 0 14 98

Aggression 46 38 5 0 9 98

Anger 48 40 2 1 7 98

Fatigue 15 66 11 0 6 98

Confusion 37 29 3 0 29 98

Lethargy 18 37 11 2 30 98

Sadness 27 62 2 0 7 98

Indecision 25 32 10 1 30 98

Paranoia 5 20 8 0 5 98

Over sensitivity 10 66 21 1 0 98

Loss of motivation 41 32 11 2 12 98

Crying easily 38 53 4 0 3 98

Table 7: Comparison of the results for behavioral and somatic symptoms in terms of percentages.

Results
Symptoms (percentages)

p (chi squared)
Behavioral Somatic

Disappearance 31.82 23.53 < 0.05

Improvement 46.59 47.23 > 0.05

No change 6.89 9.82 > 0.05

Worsening 0.57 0.89 > 0.05

No symptoms 14.13 18.53 > 0.05

A more positive effect was found for the disappearance of behavioral symptoms (p<0.05). In terms of improvement, the activity is 

similar for both kinds of symptom. The same is true for worsening, 
which was limited to less than 1% of cases. Pain relief treatment 
was needed in 8 cases only (8.4%). The best improvements among 
the somatic symptoms were seen for colic pain, headache, back 
pain, breast tenderness, nausea, hot flashes, and dizziness (Table 
5). The best results among the behavioral symptoms were found 

for irritability, mood swing, anger, sadness and crying easily.

Table 8 shows the patients’ assessment. The patients’ 
assessment is almost identical in both months (chi-squared p> 
0.8) and the efficacy was considered at least satisfactory in more 
than 85% of cases.

Table 8: Satisfaction score attributed by patients to efficacy after each month of treatment.

Score Description First month Second month

N/Total % N/Total %

0 No effect 5/98 5.1 5/98 5.1

1 Minimal effect 9/98 9.2 8/98 8.2

2 Satisfactory 26/98 26.5 26/98 26.5

3 Good 27/98 27.6 26/98 26.5

4 Very good 31/98 31.6 33/98 33.7
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Discussion

 Our study confirms previous clinical pharmacolgy findings 
on dysmenorrhea based on the assessment of daily discomfort 
using similar protocols [19]. Considering the complete picture 
in terms of improvement and disappearance, the behavioral 
symptoms seem to be more positively affected (78.4% and 70.8% 
respectively), but the difference is not statistically significant 
(chi-squared p>0.05). Among the somatic symptoms, pain in all 
its forms and nausea improved the most. As regards behavioral 
symptoms, irritability, mood swing, anger, sadness, and crying 
easily were more effectively reduced. The therapy was considered 
by the patients to be at least satisfactory in more than 85% of 
cases.

The efficacy of the product in controlling pain, nausea, breast 
tenderness and hot flashes is consistent with a synergistic effect 
on the behavioral symptoms. In other words, the improvement 
in somatic symptoms may lead to a decrease in the behavioral 
ones, which apparently seem more affected. It is more likely 
that a reduction in pain causes the disappearance of irritability, 
mood swing and anger than the other way around. Our data 
show that the use of PMs is a good approach to the treatment of 
dysmenorrhea, particularly since the results are achieved with 
natural compounds, with very low dosages of each component 
and without any report of side effects. All the components could 
be taken just following a diet with the difference that most of the 
time it is hard for women to follow a diet during an episode of 
dysmenorrhea.

Considering that the dosage on the first day was six capsules, it 
is hard to take the same total quantities (79.8 mg of bioflavonoids, 
2.4 mg of lycopene, 0.6 mg of astaxanthin, 602 mg of calcium and 
6 mcg of Vitamin D3) by simply eating, particularly in the case 
of food repulsion. Many dysmenorrhea treatments have been 
investigated, including changes to lifestyle (rest, sleep, diet, etc.) 
and - if necessary - drug support. 

The use of isoflavones in the diet has given conflicting 
results [20,21], which may be attributed to ethnic differences 
or bias due to total energy intake. Hormonal treatment using 
an oral contraceptive, with progestins (e.g., levorgestrel, 
medroxyprogesterone, etc.), or gonadotropin-releasing hormone 
agonist, is frequently used together with the addition of NSAIDs 
(nonsteroidal anti-inflammatory drugs) to control the pain due to 
prostaglandin inhibition. Hypnosis and other non-drug therapies 
have also been proposed such as acupuncture, chiropractic 
therapy, and transcutaneous electrical nerve stimulation. Our 
approach was different, based on the control of GABAA receptors 
and CaSRs to avoid OS damage. The membranes of all receptors 
are particularly sensitive to oxidation, which may alter the 
structure of the rafts (phospholipids and proteins) that support 
their location and function. 

Furthermore, when there are several cysteines in the protein 

complex, such as in the ionic channels and in the ECD, the double 
bonds are easily opened, causing the quaternary structure to alter. 
These effects compromise the neuronal activity of GABAA, and 
CaSR calcium intake. 

OS tends to spread out from the GI tract and reach the 
circulation, and only efficient quenching of the reactive substances 
(e.g., O2

•, OH•, etc.) can counteract its spread. Similarly, if the OS 
is generated in the brain, it may transfer to the rest of the body. 
The antioxidant systems found in CNS and GI cells may not be 
sufficient to provide protection, despite the presence of circulating 
antioxidants (e.g., albumin, uric acid, ascorbic acid, etc.) and the 
activity of the internal antioxidant system (e.g., GSH). 

The intake of antioxidants with food is usually not sufficient 
since most of them (e.g., bioflavonoids) are only active locally in 
the GI tract and do not cross the blood brain barrier (BBB). This is 
what the astaxanthin in the formula we used is for; it is known to 
cross the BBB and reach the neuronal membranes. For peripheral 
oxidation control, we focused our attention on lycopene, which is 
one of the essential antioxidants that protect lymphocytes from 
oxidation.

Dosages are fundamental for any antioxidant, since it is 
known that every antioxidant could become a prooxidant if the 
quantity administered is excessive. For example, high dosages of 
ascorbic acid can carbonylate proteins making them inefficient 
and prooxidant [22], and vitamin E at high dosages can antagonize 
the activity of vitamin K [23].

For this reason, low dosages have been used in A28. Are 
they sufficient for the activity required? The astaxanthin dosage 
of 0.6mg corresponds to 1017 molecules; even if we assume only 
0.1% availability in the brain, this comes to somewhere in the 
range of 1014 molecules of astaxanthin, which means that each 
brain cell (about 1 x 1011) may have about 1000 molecules of 
astaxanthin available to it. Since these molecules are susceptible 
to metabolism and excretion, their levels must be renewed with 
subsequent administrations.

The same applies for all the other antioxidant components. 

Lycopene administration aims at supporting the antioxidant 
capacity of lymphocytes, which account for 20-30% of all 
leucocytes. They number between 4 x 106 and 1 x 107 in the 
blood. Lycopene, together with β-carotene and lutein, are the 
most abundant carotenoids found in human serum and tissues. 
Epidemiological data suggest that lycopene may be associated 
with an array of chronic conditions [24]. At least 34% is absorbed 
[25], which means that no less than 1 x 1017 molecules will be 
available for circulating cells at a dose of 2.4 mg.  This quantity is 
more than sufficient to bind all the circulating cells, lipoproteins, 
and platelets. 

In physiological terms, it seems that the real problem of any 
PM is not the quantity available but its specific antioxidant activity, 
which derives from the characteristics of its components. In other 
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words, OS cannot be reduced by simply taking vitamin C or vitamin 
E, particularly when these compounds are taken at high doses.

In the end, each chronic disease must be tackled with 
appropriate antioxidants given at appropriate doses.

Those active in the case of OS during menses [26] are different 
from those needed in the case of hypothyroidism treated with 
levothyroxine [27-29], or used together with oral contraceptives 
[30], or used in the case of anemia due to menstrual blood loss 
[31,32], or needed for the therapy of Alzheimer’s disease [33] or 
used to improve the antioxidant capacity of saliva [34]. 

The oxidative quenching is different if it is caused by 
mitochondrial dysfunction than if it is caused by amyloid induced 
damage to the brain (e.g., Alzheimer’s disease). Specific PMs with 
antioxidant activity must be used for each disease. It is essential 
from a clinical point of view to validate any PM composition 
in patients. This study shows that the pathophysiology of 
dysmenorrhea symptoms is susceptible to the clinical effect of an 
appropriate combination of PMs.

The Problem of A28 Dosage

In a previous clinical investigation [18], two capsules before 
menses began and two to eight capsules in the following two 
days were shown to reduce daily discomfort by 79%. The average 
number of capsules taken was seven (ranging from four to ten). 
This means that different subjects may have different sensitivity 
to the treatment.  It cannot be ruled out that the product was not 
effective in some cases owing to the many unknown variables that 
cause dysmenorrhea. These needs analyzing in further studies. 

In this study, we chose to fix the dosage at ten capsules in two 
days (six capsules on the first day and four capsules the following 
day) and to start the treatment when menses began. This dosage 
may overcome the problem of sensitivity to the treatment as 
far as is possible. We were able to do this because, even at high 
dosages, the amounts of the components of A28 are still in the 
range commonly found in the diet. According to the feedback from 
the patients, a dosage of two capsules was in most cases sufficient 
to reduce symptoms for about six hours. However, larger clinical 
trials with dose finding protocols are necessary to define this 
aspect more clearly.   

Conclusion

The use of a combination of physiological modulators was 
shown to be effective in treating dysmenorrhea. A regular intake 
of four/six capsules from the onset of symptoms was found to 
reduce both behavioral and somatic symptoms in at least 70% of 
cases. The patients’ assessment was favorable in more than 85% 
of cases.
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