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1. Abstract

1.1. Background: Gastrointestinal symptoms such as heartburn,
indigestion/dyspepsia, bloating and constipation are quite common
in general population and affect the quality of life of the subjects who
suffer from them. Abexol, a mixture containing primary aliphatic alcohols
purified from beeswax (Apis mellifera), is a nutritional supplement that
produces gastroprotective, anti-inflammatory and antioxidant effects
in experimental models and in clinical studies being safe and very well
tolerated.

1.2. Objectives: To investigate the effects of Abexol for six weeks in
subjects with gastrointestinal discomfort and symptoms.

1.3. Methods: This is a monocentric, double-blinded, randomized, placebo
controlled study with two parallel groups receiving Abexol (50 mg) or
placebo twice a day for six weeks. The change on GSRS (Gastrointestinal
Symptom Rating Scale) total score was considered as the primary efficacy
variable and treatment was considered effective if the value obtained at
the end of the study was significantly lower compared to baseline and
placebo. The intensity of the symptoms and health perception evaluation
were considered as secondary efficacy variables. Statistical analysis was

performed according to the intention to treat-method.
1.4. Results: Both groups were statistically similar at baseline. No

significant changes occurred in placebo group. Abexol reduced
significantly the overall GSRS score as compared to baseline and placebo,
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and the rate of Abexol-treated subjects who reported improved health
perception was significantly greater than in placebo. No subject in the
Abexol-treated group required antacid use, whereas all subjects in the
placebo-treated group required it (p<<0.0001) between Abexol-treated and
placebo-treated groups). Abexol was safe and well tolerated. Only three
placebo-treated subjects reported moderate adverse experiences during
the trial.

1.5. Conclusion: Abexol administered for six weeks, improved the
symptoms in subjects with transitory symptoms of gastrointestinal
discomfort, decreased the consumption of antacids, improved the general

perception of health and was safe and well tolerated.

2. Keywords:
Abexol, beeswax alcohols, gastrointestinal symptoms, GSRS, health
perception

3. Introduction

Gastrointestinal (GI) symptoms are common in otherwise healthy adults
and very often require specialized care before a specific diagnosis can
be made. Prior to receiving any diagnoses from healthcare providers,
individuals first experience symptoms, which may then prompt care
seeking. Only in the United States, using weighted national data, in 2014
there were more than 40.7 million ambulatory visits for GI symptoms
and 54.4 million ambulatory visits with a primary diagnosis code for a
GI disease. The symptom of abdominal pain was responsible for more
than 21.8 million total visits, followed by vomiting (4.7 million visits) and
diarrhea (3.4 million visits). Abdominal pain was also the most frequent
diagnosis with 16.5 million annual visits. There were more than 5.6
million visits for gastroesophageal reflux disease and reflux esophagitis.
Constipation and hemorrhoids each accounted for 2.5 million visits. [1]

In line with this, the Nationally Representative Survey made in 2015
in a total number of 71,812 community-dwelling adults in the United
States, showed that around the 63% had at least one of eight specific GI
symptoms over the prior week. The top three reported symptoms were
heartburn/reflux (31%), abdominal pain (25%), and bloat/gas (21%). [2]
Taking into account the side effects of common over-the-counter
medications to reduce gastrointestinal symptoms, dietary supplements
have been considered as alternatives and complements. It is estimated that
57 to 80% of adults in the United States, for example, consume dietary
supplements, ranging from category-leading multivitamins to benefit-
specific products to help support immunity and digestive health.[3,4]
Abexol (D-002), a mixture that contains higher primary aliphatic
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alcohols obtained from beeswax (Apis mellifera), [5] has antioxidant,

gastroprotective and anti-inflammatory effects, demonstrated in
experimental models [6-29] and in clinical studies,[30-35] as well as
its safe and very well tolerated.[30-35] The aim of this study was to
investigate the effects of Abexol in healthy subjects with gastrointestinal

symptoms.

4. Subjects And Methods

4.1. Study Design

This study was conducted in the Surgical Medical Research Centre
(Havana City, Cuba), wherein the study protocol, which complied with the
principles of the Helsinki Declaration and the Cuban Guidelines of Good
Clinical Practices,36 was approved by the institutional ethic and scientific
boards. All subjects gave their written informed consent at enrolment
(Visit 1) and were interviewed about their symptoms. They were required
to be in generally good health apart from gastrointestinal symptoms. A

physical examination and medical history were obtained at this visit.

Eligible subjects were randomized (Visit 2), under double-blind
conditions, to receive placebo or Abexol (50 mg bid) for 6 weeks and
attended to follow-up visits at 3 and 6 weeks on treatment (Visits 3 and
4). Subjects were advising to continue their usual dietary habits during the
trial. Following the initial screening, physical examination was performed
at each visit, and gastrointestinal symptoms, treatment compliance, health
perception, and request of adverse experiences (AE) were controlled in
visits 3 and 4. Laboratory analyses were performed at baseline and after
6 weeks on treatment.

4.2. Subjects

The study enrolled healthy men and women (40-80 years old) who
experienced temporary GI symptoms with a Gastrointestinal Symptom
Rating < 1.0 in mean score,37 but were not defined as having “functional
gastrointestinal (GI) disorders” by the Rome IV classification,38, who
were eligible for randomization if they were otherwise in good health
according to their medical history, physical examination and laboratory
results. The participants had no evidence of organic disease such as peptic
ulcer disease, H. pylori-associated gastritis diagnosed by the presence of
anti-H. pylori antibodies in the blood, gastric cancer, or gastritis, based
on their answers to a physician’s questions, The enrolled participants met
the following inclusion criteria: (1) healthy men and women aged from
40 to 80 yr. old, (2) with an GSRS mean score of 0.1~1.5 and (3) who
understood the details of the study and provided written informed consent.
Exclusion criteria were (1) H. pylori infection; (2) regular use of
gastrointestinal drugs or supplements: (3) functional dyspepsia (Rome IV
classification); (4) refusal to stop taking healthy foods that might affect
gastrointestinal symptoms; (5) food allergy; (6) severe complications or
diseases requiring urgent treatment; (7) a medical history of diseases or
operations affecting digestion, absorption, or defecation; (8) those deemed
unsuitable for the study based on blood results of the screening test; (9)
those who were pregnant or lactating or planning to become pregnant

during the study; (10) those receiving treatment for or with a history of
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drug addiction or alcoholism; (11) those planning to participate or already
participating in other clinical studies; and (12) those deemed unsuitable
for the study by the investigator for other reasons.

Causes of premature discontinuations were to experience any adverse
effect (AE) justifying such a decision, included those motivated by doctor
or subject decision. Withdrawals not related with AE included those
due to protocol violations (inadequate conditions of laboratory testing,
consumption of forbidden treatments, failure in taking study treatments
for 5 days) and to other causes (unwillingness to follow-up and/or address
changes that make impossible attend to visits).

4.3. Treatment

Subjects consumed two daily tablets of Abexol (50 mg) or placebo,
identical in appearance and package, for six weeks. Consumption of
medications and/or supplements with recognized gastroprotective
(proton pump inhibitors —PPI-, histamine 2 receptor antagonists -H2RA-,
mucoprotective agents) or antioxidant effects was not allowed during the
entire trial and to be eligible for the trial should be stopped consumption
for at least 3 weeks before the inclusion. Consumption of antacids for
symptoms relief, however, was allowed and carefully recorded.
Treatment compliance was controlled by counting the remainder tablets
and making interviews to subjects. At trial completion, non-used tablets
were recovered. Compliance was good if the subjects taken at least 85 %

of the tablets scheduled from the previous visit.

4.4. Primary Efficacy Endpoints

The primary efficacy variable was to obtain a significant reduction (> 20
%) of the overall score of the Gastrointestinal Symptom Rating Scale
(GSRS) as compared to placebo. This is a validated questionnaire,37 to
discriminate digestive symptoms, which consists of 15 items combined
into five symptom clusters. GSRS has a point graded scale (from 1 to 3)
where higher scores represent more troublesome symptoms. The overall
score ranges from 0-45 points, the lower the better the subject’s status in
terms of gastrointestinal symptoms.37

4.5. Secondary Efficacy Endpoints

Improvement of the gastrointestinal-related health perception, assessed
through a three scores system: 1 (improved), 2 (unchanged) and 3
(worsened), and the daily consumption of antacids were secondary
efficacy variables.

4.6. Safety and Tolerability

Data from physical examination, laboratory indicators and interview for
AE, were considered for safety and tolerability analysis. All undesirable
events occurred to a subject during the trial, disregarding the cause, should
be considered as AE, whenever they newly appeared during the trial.39

4.7. Laboratory Analyses
For laboratory analysis, venous blood samples were obtained under fasting
conditions. The hematological variables (hemoglobin, hematocrit, red
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blood cell count, white blood cell count, and platelet count) were determined
automatically in a Hematological Complex. Blood biochemistry variables
(AST, ALT, glucose, creatinine) were determine by enzymatic methods
using reagent kits (Roche, Switzerland). The determinations were made in
automatized equipment located in the Clinical Laboratory of the Surgical
Medical Research Centre (Havana, Cuba). A systematic quality control
of the precision (within-day and between-day variations) and accuracy
(evaluated versus standard references) was performed.

4.8. Statistical Analysis

A sample size of 20 subjects/treatment group was expected to provide 80%
power to detect a 20.0% between-group difference in the mean percent
change from baseline. Data analyses were performed on an intention to
treat (ITT) basis, including all randomized subjects, regardless of study
treatment compliance. Assuming a 10% of premature withdrawals, 40
subjects should be enrolled. Comparisons of continuous variables were
performed using the Wilcoxon test for paired samples (within group
comparison) and the Mann Whitney U Test (between group comparisons).
Comparisons of categorical variables were done with the two tailed Fisher’s
Exact Test. A value of =0.05 was assumed for statistical significance.
Comparisons were done with the Statistics software for Windows (USA).

5. Results

Thirty-seven (37) of 40 enrolled were eligible for randomization. Three
subjects were not included due to lower values (< 11 g/L) of hemoglobin
(1), uncontrolled diabetes (1) and high values of hepatic enzymes (> 55
U/L) (1). The main baseline characteristics of both groups were well
balance (Table 1), therefore, they were homogeneous at randomization.
The most frequently reported symptoms (> 90%) were heartburn,
regurgitation, belching, flatulence, and the sensation of incomplete
evacuation. All the subjects reported more than one symptom at baseline.
Table 2 shows the results on overall GSRS score. Both groups were well
balance at baseline. No significant changes occurred in placebo.

Table 1. Main baseline characteristics of study population

Abexol Placebo Total
(n=18) (n=19) (n=37)
A X +
ge (years) X+ | (0 6 66+7 66+7
SD)
Body mass
index (kg/m?) (X | 27.0 +3.8 27.6+3.6 273+3.7
+ SD)
n % n % n %
Sex: Women 15 83.3 16 84.2 31 83.8
Men 3 16.7 3 15.8 6 16.2
Distribution
of symptoms n % n % n %
at baseline
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Abdominal pain | 8 44.4 6 31.6 14 37.8
Acidity/
18 100.0 18 94.7 36 97.3
heartburn
Regurgitation 18 100.0 | 19 100.0 | 37 100.0
Stomach
. 14 77.8 16 84.2 30 81.1
emptiness
Nauseas and
3 7 38.9 6 31.6 13 35.1
vomits
Abdominal
17 94 .4 14 73.7 31 83.8
murmurs
Bloating 14 77.8 16 84.2 30 81.1
Eructation 17 94 .4 17 89.4 34 91.9
Flatulence 17 94 .4 19 100.0 | 36 97.3
Slow intestinal
. 0 0.0 1 5.2 1 2.7
transit
Accelerated
) . 10 0.0 3 15.8 3 8.1
intestinal transit
Soft feces 9 50.0 6 31.6 15 40.5
Hard feces 5 27.8 7 36.8 12 324
Ur gent
. 15 83.3 17 89.4 32 86.5
defecation
Incomplete
evacuation | 16 88.9 19 100.0 | 35 94.6
feeling
Overall GSRS
11.2 | - 11.1 | - 11.15 | -
score
Mean GSRS
0.7 - 0.7 - 0.7 -
score
Subjects
with more >1 | 18 100.0 19 100.0 | 37 100.0
symptom
Mean GSRS
0 - 0 - 0 -
value > 1
Rome
v criteria/ | 0 - 0 - 0 -
lassification

All comparisons were not significant (Mann Whitney U Test, Fisher’s
Exact Probability Test)

Table 2. Effects on the Gastrointestinal Symptom Rating Scale (GSRS)

score
Treat . Changes
Baseline Week 3 Week 6
ment (%)
Abdominal pain
Placebo | 0.5+0.7 05+05 | 03+£0.5 -40
0.1 =+
Abexol 04+0.5 0.4° 0.0+0.0" | 100
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Acidity/heartburn Urgent defecation
Placebo | 1.0+0.4 09+04 |[09+03 -10
Placebo 1.3+0.5 1.2+0.5 1.2+0.5 -7.7
02 00+ Abexol 0.8+0.4 0.8+04 0.6+0.5 -25
Abexol 1.3+0.6 100 . .
+0.57 ] 0.0 Incomplete evacuation feeling
Regurgitation Placebo | 1.1£0.5 1.0£04 | 1.1+0.3 0
0.7 £ 0.5 +
Placebo | 1.5+0.6 12406 | 13+05 |-133 Abexol | 0.9+0.6 0.5 0.5 444
Abexol 1.2+04 02 0.0+ 100
exo =Y 0.5 0.0°+++ Mean + standard deviation. “p < 0.01, *p < 0.001, ***p < 0.0001.
Stomach emptiness Comparison vs baseline (Wilcoxon Test)
p < 0.01, *p < 0.001, **p < 0.0001. Comparison vs placebo (Mann
Placebo | 1.2+0.6 0.9+0.6 0.9+0.6 -25 Whitney U Test)
04 + 0.0 +
Abexol 0.9+0.8 0.5 0,07+ 100
* * After 3 weeks on treatment, Abexol reduced significantly the GSRS
Nauseas and vomits overall score as compared to baseline and placebo (p<0.0001 for both
Placebo | 0.4+ 0.6 04405 04+05 0 comparisons) (Table 3). This treatment effect did not wear off, but
Abexol 0506 024 04" 0.0 £ 100 improved throughout the time, so that at study completion the overall
exo ) ) ) : 0.0" GSRS score reduction versus baseline was 84.7% and vs placebo was
Abdominal murmurs 81.1% (net reduction). Also, from the third week to the trial completion,
Placebo | 0.9+04 08+04 09+04 0 Abexol treatment decreased significantly several GSRS sub-scores
0.1+ 0.0 £ (abdominal pain, acidity/heartburn, regurgitation, stomach emptiness,
Abexol 1.0+04 100 . . . .
Q.37+ Q.07+ nauseas and vomits, abdominal murmurs, bloating, eructation, flatulence
Bloating and incomplete evacuation feeling) as compared to placebo. Abexol also
reduced the symptoms hard/soft feces vs baseline but not vs placebo.
Placebo 1.0+£0.6 1.0+£0.6 1.0+£0.5 0 . . . .
03T 0 x The urgent defecation symptom was not significantly modified with the
Abexol | 0.8+£0.5 o o 100 treatment (Table 3).
0.5 +++ 0.0 '+
Eructation Table 3. Overall GSRS Total Score
Placebo 1.0+ 0.5 1.0£0.5 1.0+ 0.5 0
. Changes
Abexol 11405 0.7 + 0.1+ 90.9 Treatment | Baseline Week 3 Week 6 (o)
i i 0.5° 0.4 i 70 °
acebo 2x2. Bx2. -3.
Flatulence Placeb 11.2+29 g 10.8£2.7 3.6
45+ 1.7+
Placebo | 13+0.5 12405 | 12+04 | -77 Abexol 11.1£26 | . Lo -84.7
Abexol | 12£0.5 0% 0= o1
€xo0 . . -91.
X 0.5 0.4 Mean + standard deviation. "p < 0.01, “p < 0.001, *p < 0.0001.
Slow intestinal transit Comparison vs baseline (Wilcoxon Test)
Placebo | 0.1+ 05 00<02 00<02 100 p < 0.01, *p < 0.001, "p < 0.0001. Comparison vs placebo (Mann
Whitney U Test)
Abexol 0.0+0.7 0.0+0.2 0.0+0.0 0
Accelerated intestinal transit At trial completion, the rate of Abexol-treated subjects who reported
Placebo | 0.1+0.2 01+03 | 01+02 improved health perception (18/18, 100 %) was significantly greater than
Abexol 00<00 0000 100+00 in placebo (0/19, 0 %) (Table 4), where 2 subjects got worse and the rest
did not report any change on symptoms.
Soft feces
Placebo | 0.4+£0.5 04+05 | 04+0.5 0 Table 4. Effects on health perception (reported by subjects)
Abexol 0.6 +0.6 03+0.5 03+0.5 -50
Hard feces Week 3 Week 6
Treatment
Placebo | 0.6+ 0.6 0.6+0.6 | 0.7+0.6 16.7 no|% no| %
02 +
Abexol | 0.4+0.6 04 0.1+04" |-75 Improved
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Placebo 0 |00 0 |00 Abexol 12.8+ 0.8 | 128408
Abexol 15 83.3" 18 100" Hematocryte (%)
Unchanged Placebo 38.1+ 32 382+24
Placebo 18 94.7 17 | 895 Abexol 39.1+ 23 39.2+1.8
Abexol 3 16.7* 0 0.0* Red blood cells (cells x 10%)
Worsened Placebo 42+ 04 42£04
Placebo 1 5.3 2 10.5 Abexol 43+ 03 43+03
Abexol 0 0.0 0 0.0 White blood cells (cells x 10%)
Placebo 6.1+ 1.5 6.1+1.5
“p <0.0001 Comparison with placebo (Fisher’s Exact Probability Test) Abexol 63+ 1.4 6.1+ 1.4
Platelets (cells x 10°
No Abexol treated subjects (0/18, 0 %), but 19/19 (100 %) placebo subjects atelets (cells x 109
consumed antacids (p < 0.0001 between Abexol-treated and placebo- Placebo 2252+54.2 232.5+58.1
treated groups). Abexol was safe and well tolerated. Consumption did | Abexol 237.9+41.8 244.6 £37.2
not affect physical or laboratory safety indicators (Table 5 and 6) and the ALT (U/L)
individual values of all those variables remained within normal range. Placebo 193451 198442
No subject withdrew from the study, and only two placebo-treated subjects Abexol 183435 196246
experienced moderate AE during the trial (diarrheas, dizziness). exo : : : :
AST (U/L)
Table 5. Effects on physical safety indicators (X + SD) Placebo 253+7.8 25.1+6.1
Abexol 23.8+6.5 23.3+5.8
Treatment Baseline Week 3 Week 6 Glucose (mmol/L)
Body weight (kg) Placebo 5.23+ 0.60 5.17+0.58
Placebo 68.3+8.8 68.0 8.5 68.2+38.3 Abexol 4.97+ 0.69 5.01+0.65
Abexol 70.5+8.5 71.0+8.8 70.4 +8.5 Creatinine (mmol/L)
Pulse (beats/min) Placebo 85.4+18.2 89.2+16.3
Abexol 84.7+19.7 86.8 +14.8
Placebo 71.2+3.5 70.6 £2.6 714+£19
Abexol 70.2+3.2 70.4+2.4 70.7+ 1.7 X mean, SD standard deviation
All comparisons were not significant (Wilcoxon Test, Mann Whitney U
Diastolic blood pressure (mm Hg) Test)
Placebo 78.4+3.5 78.4+3.5 78.4+3.7
Abexol 78.3+3.6 783+3.7 783£3.5 6. Discussion
Systolic blood pressure (mm Hg) ) ] )
This study confirmed that oral treatment with Abexol for six weeks
Placebo 123.9+9.3 123.9+9.6 124.0+7.2 improves temporary gastrointestinal symptoms in subjects otherwise
Abexol 125.6 £ 8.9 125.6 £7.6 1242 +79 healthy. The study included subjects aged from 40 to 80 years, most of

X mean, SD standard deviation
All comparisons were not significant (Wilcoxon Test, Mann Whitney U
est)

Table 6. Effects on blood safety indicators (X + SD)

Treatment Baseline Week 6
Haemoglobin (g/L)
Placebo 12.8+ 0.9 12.9+0.8
www.ijgah.com

them older than 60 years old, thirty-one women (83.8 %) and seven man
(17.2 %), who referred to experience gastrointestinal symptoms according
to the GSRS. The frequency of symptoms reported were similar in both
groups at baseline, which supports that the effects here found were
treatment-related.

Abexol reached the efficacy criterion since the third week on treatment, a
result that did not wear off but increase after 6 weeks on treatment, with
a net difference of the overall GSRS score in the treated group versus
placebo above 20 % (81.1%). Abexol was effective in improving almost
all the symptoms included in the scale, with the exception of symptoms
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related to intestinal transit, which were not reported by any subject in this
treatment group and only by 1 subject in the placebo group. In general,
the symptoms related to gastrointestinal transit were the least frequent in
this population (< 10%).

These results and the significant reduction of various individual GSRS
items as compared to placebo, are consistent with previous data of the
gastroprotective effects of Abexol on similar populations. [32-34]
The GSRS scale, originally developed for being used in patients with
peptic ulcer and irritable bowel syndrome, has demonstrated good
psychometric characteristics when is used in subjects with a wide variety
of gastric diseases and for evaluating the efficacy of several treatments
on gastrointestinal symptoms. Keeping in mind these facts, this study
confirms the gastroprotective efficacy of Abexol.

Abexol improvement of symptom assessed with the GSRS is consistent
with previous clinical results. [32-34] The gastroprotective effects of
Abexol have been associated, at least in part, to the increased secretion
and improved composition of the gastric soluble mucus, [18,19] a crucial
defensive factor of the gastric mucosa, [40,41] to the reduction of the lipid
peroxidation in the stomach,[14] and to the reduction of the concentration
of TxA2, a vasoconstrictor substance, in the gastric mucosa.[18] These
results are in correspondence with those reported in short and medium
term studies [31-34] using Abexol and with those obtained in an open-
label follow-up study in which a significant improvement of different
gastrointestinal symptoms was observed in subjects taking Abexol. [35]
The treatments were safe and well tolerated, as they did not affect the
safety indicators investigated and no adverse experiences associated with
their use were reported.

REFERENCES

1. Peery AF, Crockett SD, Murphy CC, Lund JL, Dellon ES, Williams
JL, et al. Burden and Cost of Gastrointestinal, Liver, and Pancreatic
Diseases in the United States: Update 2018. Gastroenterology. 2019
Jan;156(1):254-272.el11.

2. Almario CV, Ballal ML, Chey WD, Nordstrom C, Khanna D,
Spiegel BMR. Burden of gastrointestinal symptoms in the United
States: results of a nationally representative survey of over 71,000
Americans. Am J Gastroenterol. 2018;113(11):1701-1710.
doi:10.1038/s41395-018-0256-8.

3. Council for Responsible Nutrition (CRN). 2021 CRN consumer
survey on dietary supplements. 2022.

4. Mishra S, Stierman B, Gahche JJ, Potischman N. Dietary supplement
use among adults: United States, 2017-2018. NCHS data brief; no.
399. Hyattsville (MD): National Center for Health Statistics (U.S.).
2021. doi:10.15620/cdc:101131.

5. MasR. D-002: Beeswax alcohols. Drugs of the Future 2001; 26:731-
744.

6. Menéndez R., Amor AM, Gonzalez R.M et al. Inhibition of rat
microsomal lipid peroxidation by the oral administration of D-002.
Brazil ] Med Biol Res 2000; 33:85-90.

www.ijgah.com

7. PérezY, Gonzalez R, Amor AM, et al. D-002 on antioxidant enzymes
in liver and brain of rats. Rev CENIC Cien Biol 2002; 33:3-5.

8. Mendoza S, Noa M, Perez Y, Mas R. Preventive effect of D-002, a
mixture of long-chain alcohols from beeswax, on the liver damage
induced with CCl4 in rats. J Med Food 2007; 10:379-383.

9. Oyarzabal A, Molina V, Mas R, Jiménez S, Curveco D. Effects of
D-002 (beeswax alcohols), grape seed extract and their combined
therapy on oxidative markers in rat plasma and liver. REDVET 2012;
13(4):1-13.

10. Menéndez R, Mas R, Illnait J, et al. Effects of D-002 on lipid
peroxidation in older subjects. ] Med Food 2001; 4:71-77.

11. Lopez E, Illnait J, Molina V, et al. Effects of D-002 (beeswax
alcohols) on lipid peroxidation in middle-aged and older subjects.
LAJP 2008; 27:695-703.

12. Menéndez R, Mas R, Amor AM, et al. Antioxidant effects of D-002
on the in vitro susceptibility in healthy volunteers. Arch Med Res
2001; 32:436-441.

13. Rodriguez I, Illnait J, Molina V, et al. Comparison of the antioxidant
effects of D-002 (beeswax alcohols) and Grape Seed Extract (GSE)
on plasma oxidative variables in healthy subjects. LAJP 2010;
29(2):255-262.

14. Molina V, Valdés S, Carbajal D et al. Antioxidant effects of D-002
on gastric mucosa of rats with injury induced experimentally. J Med
Food 2001; 4:79-84.

15. Pérez Y, Oyarzabal A, Mas R, Molina V, Jiménez S. Protective effect
of D-002, a mixture of beeswax alcohols, against indomethacin-
induced gastric ulcers and mechanism of action. J Nat Med 2013;
67(1):182-189.

16. Carbajal D, Molina V, Valdés S, Arruzazabala L, Mas R. Anti-ulcer
activity of higher primary alcohols of beeswax. J Pharm Pharmacol
1995; 47(9):731-733.

17. Molina V, Ravelo Y, Zamora Z, Mas R. Effects of D-002 on non-
steroidal antiinflammatory drugs- induced gastric ulcer in rats.
IJPSRR 2014; 30(1):253-257.

18. Carbajal D, Molina V, Valdés S, Arruzazabala L, Rodeiro I, Mas R,
Magraner J. Possible cytoprotective mechanism in rats of D-002, an
anti-ulcerogenic product isolated from beeswax. J Pharm Pharmacol
1996; 48(8):858-860.

19. Carbajal D, Molina V, Noa M, Valdes S, Arruzazabala ML, Aguiar A,
Mas R. Effects of D-002 on gastric mucus composition in ethanol-
induced ulcer. Pharmacol Res 2000; 42(4):329-332.

20. Molina V, Carbajal D, Arruzazabala L, Mas R. Therapeutic effect
of D-002 (abexol) on gastric ulcer induced experimentally in rats. J
Med Food 2005; 8(1):59-62.

21. Zamora Z, Molina V, Mas R, Ravelo Y, Perez Y, Oyarzabal A. D-002
treatment attenuates esophagitis in a modelo of chronic gastro-
esophageal reflux in rats. IOSRPHR 2015; 5(9):36-40.

22. Zamora Z, Mena L, Molina V, Pérez Y, Oyarzabal A, Noa M, Valle
M, Jiménez S and Medina JA. Combined Therapy Effect of D-002
and Omeprazole on Chronic Esophagitis Induced by Duodenal
Reflux in Rats. Journal of Gastroenterology and Metabolism 2018;

Volume 5 Issue 1 Page 06


https://pubmed.ncbi.nlm.nih.gov/34678215/
https://pubmed.ncbi.nlm.nih.gov/34678215/
https://pubmed.ncbi.nlm.nih.gov/34678215/
https://pubmed.ncbi.nlm.nih.gov/34678215/
https://pubmed.ncbi.nlm.nih.gov/30323268/
https://pubmed.ncbi.nlm.nih.gov/30323268/
https://pubmed.ncbi.nlm.nih.gov/30323268/
https://pubmed.ncbi.nlm.nih.gov/30323268/
https://pubmed.ncbi.nlm.nih.gov/30323268/
https://www.crnusa.org/resources/2021-crn-consumer-survey-dietary-supplements-0
https://www.crnusa.org/resources/2021-crn-consumer-survey-dietary-supplements-0
https://pubmed.ncbi.nlm.nih.gov/33663653/
https://pubmed.ncbi.nlm.nih.gov/33663653/
https://pubmed.ncbi.nlm.nih.gov/33663653/
https://pubmed.ncbi.nlm.nih.gov/33663653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4442459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4442459/
https://pubmed.ncbi.nlm.nih.gov/10625879/
https://pubmed.ncbi.nlm.nih.gov/10625879/
https://pubmed.ncbi.nlm.nih.gov/10625879/
https://go.gale.com/ps/i.do?id=GALE%7CA146633442&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02586002&p=IFME&sw=w&userGroupName=anon%7E6ccd8066&aty=open+web+entry
https://go.gale.com/ps/i.do?id=GALE%7CA146633442&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02586002&p=IFME&sw=w&userGroupName=anon%7E6ccd8066&aty=open+web+entry
https://pubmed.ncbi.nlm.nih.gov/17651079/
https://pubmed.ncbi.nlm.nih.gov/17651079/
https://pubmed.ncbi.nlm.nih.gov/17651079/
https://www.researchgate.net/publication/286832637_Effects_of_D-002_a_grape_seed_extract_and_their_combined_therapy_on_oxidative_markers_in_rats
https://www.researchgate.net/publication/286832637_Effects_of_D-002_a_grape_seed_extract_and_their_combined_therapy_on_oxidative_markers_in_rats
https://www.researchgate.net/publication/286832637_Effects_of_D-002_a_grape_seed_extract_and_their_combined_therapy_on_oxidative_markers_in_rats
https://www.researchgate.net/publication/286832637_Effects_of_D-002_a_grape_seed_extract_and_their_combined_therapy_on_oxidative_markers_in_rats
https://pubmed.ncbi.nlm.nih.gov/12639415/
https://pubmed.ncbi.nlm.nih.gov/12639415/
http://López E, Illnait J, Molina V, et al. Effects of D-002 (beeswax alcohols) on lipid peroxidation in mi
http://López E, Illnait J, Molina V, et al. Effects of D-002 (beeswax alcohols) on lipid peroxidation in mi
http://López E, Illnait J, Molina V, et al. Effects of D-002 (beeswax alcohols) on lipid peroxidation in mi
https://pubmed.ncbi.nlm.nih.gov/11578760/
https://pubmed.ncbi.nlm.nih.gov/11578760/
https://pubmed.ncbi.nlm.nih.gov/11578760/
https://www.researchgate.net/publication/287951235_Comparison_of_the_Antioxidant_Effects_of_D-002_Beeswax_Alcohols_and_Grape_Seed_Extract_GSE_on_Plasma_Oxidative_Variables_in_Healthy_Subjects
https://www.researchgate.net/publication/287951235_Comparison_of_the_Antioxidant_Effects_of_D-002_Beeswax_Alcohols_and_Grape_Seed_Extract_GSE_on_Plasma_Oxidative_Variables_in_Healthy_Subjects
https://www.researchgate.net/publication/287951235_Comparison_of_the_Antioxidant_Effects_of_D-002_Beeswax_Alcohols_and_Grape_Seed_Extract_GSE_on_Plasma_Oxidative_Variables_in_Healthy_Subjects
https://www.researchgate.net/publication/287951235_Comparison_of_the_Antioxidant_Effects_of_D-002_Beeswax_Alcohols_and_Grape_Seed_Extract_GSE_on_Plasma_Oxidative_Variables_in_Healthy_Subjects
https://pubmed.ncbi.nlm.nih.gov/12639416/
https://pubmed.ncbi.nlm.nih.gov/12639416/
https://pubmed.ncbi.nlm.nih.gov/12639416/
https://pubmed.ncbi.nlm.nih.gov/22576364/#:~:text=D%2D002 treatment produced gastroprotective,in the rat gastric mucosa.
https://pubmed.ncbi.nlm.nih.gov/22576364/#:~:text=D%2D002 treatment produced gastroprotective,in the rat gastric mucosa.
https://pubmed.ncbi.nlm.nih.gov/22576364/#:~:text=D%2D002 treatment produced gastroprotective,in the rat gastric mucosa.
https://pubmed.ncbi.nlm.nih.gov/22576364/#:~:text=D%2D002 treatment produced gastroprotective,in the rat gastric mucosa.
https://pubmed.ncbi.nlm.nih.gov/8583384/
https://pubmed.ncbi.nlm.nih.gov/8583384/
https://pubmed.ncbi.nlm.nih.gov/8583384/
https://www.researchgate.net/publication/281940385_Effects_of_D-002_on_non-steroidal_anti-inflammatory_drugs-induced_gastric_ulcer_in_rats
https://www.researchgate.net/publication/281940385_Effects_of_D-002_on_non-steroidal_anti-inflammatory_drugs-induced_gastric_ulcer_in_rats
https://www.researchgate.net/publication/281940385_Effects_of_D-002_on_non-steroidal_anti-inflammatory_drugs-induced_gastric_ulcer_in_rats
https://pubmed.ncbi.nlm.nih.gov/8887738/
https://pubmed.ncbi.nlm.nih.gov/8887738/
https://pubmed.ncbi.nlm.nih.gov/8887738/
https://pubmed.ncbi.nlm.nih.gov/8887738/
https://pubmed.ncbi.nlm.nih.gov/10987992/
https://pubmed.ncbi.nlm.nih.gov/10987992/
https://pubmed.ncbi.nlm.nih.gov/10987992/
http://Molina V, Carbajal D, Arruzazabala L, Más R. Therapeutic effect of D-002 (abexol) on gastric ulcer i
http://Molina V, Carbajal D, Arruzazabala L, Más R. Therapeutic effect of D-002 (abexol) on gastric ulcer i
http://Molina V, Carbajal D, Arruzazabala L, Más R. Therapeutic effect of D-002 (abexol) on gastric ulcer i
https://www.iosrphr.org/papers/v5i9/E0590036040.pdf
https://www.iosrphr.org/papers/v5i9/E0590036040.pdf
https://www.iosrphr.org/papers/v5i9/E0590036040.pdf
https://www.google.com/search?q=Combined+Therapy+Effect+of+D-002+and+Omeprazole+on+Chronic+Esophagitis+Induced+by+Duodenal+Reflux+in+Rats.+Journal+of+Gastroenterology+and+Metabolism&rlz=1C1CHBF_enIN1045IN1045&oq=Combined+Therapy+Effect+of+D-002+and+Omepraz
https://www.google.com/search?q=Combined+Therapy+Effect+of+D-002+and+Omeprazole+on+Chronic+Esophagitis+Induced+by+Duodenal+Reflux+in+Rats.+Journal+of+Gastroenterology+and+Metabolism&rlz=1C1CHBF_enIN1045IN1045&oq=Combined+Therapy+Effect+of+D-002+and+Omepraz
https://www.google.com/search?q=Combined+Therapy+Effect+of+D-002+and+Omeprazole+on+Chronic+Esophagitis+Induced+by+Duodenal+Reflux+in+Rats.+Journal+of+Gastroenterology+and+Metabolism&rlz=1C1CHBF_enIN1045IN1045&oq=Combined+Therapy+Effect+of+D-002+and+Omepraz
https://www.google.com/search?q=Combined+Therapy+Effect+of+D-002+and+Omeprazole+on+Chronic+Esophagitis+Induced+by+Duodenal+Reflux+in+Rats.+Journal+of+Gastroenterology+and+Metabolism&rlz=1C1CHBF_enIN1045IN1045&oq=Combined+Therapy+Effect+of+D-002+and+Omepraz
http://www.ijgah.com

Research

International Journal of Gastroenterology and Hepatology

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

1(1):106-109.

Noa M, Mas R. Effect of D-002 on the pre-ulcerative phase of
carrageenan-induced colonic ulceration in the guinea pig. J Pharm
Pharmacol 1998; 50:549-553.

Noa M, Mas R, Carbajal D, Valdés S. Effect of D-002 on acetic acid-
induced colitis in rats at single and repeated doses. Pharmacol Res
2000; 41:391-395.

Noa M, Carbajal D, Molina V. Comparative study of D-002 versus
sulfasalazine on acetic acid-induced colitis in rats. Drugs Exptl Clin
Res 2000; 26:13-17.

Pérez Y, Oyarzabal A, Ravelo Y, Mas R, Jiménez S, Molina V.
Inhibition of COX and 5-LOX enzymes by D-002 (beeswax
alcohols). Current Top Nutraceutical Research 2014; 12(1/2):13-18.
Molina V, Valle M, Ravelo Y, Carbaja D, Mas R. Efecto del D002
en la tlcera gastrica inducida por aspirina. Rev Cub Tox 2012, 1(1)
[online].

Valle M, Noa M, Mendoza S, Oyarzabal A, Molina V, Mendoza N,
Mas R. Effect of D-002 on aspirin induced ulcers and neutrophil
infiltration on the gastric mucosa. Rev Cub Farm 2012; 46(2):246-
248.

Zamora Z, Molina V, Ravelo Y, Mas R. Effects of D-002 (beeswax
alcohols) on esophagitis induced by Duodenoesophageal and
duodeno gastro esophageal reflux in rats. Int J Pharm Tox 2015;
5(3):146-151.

Hano O, Illnait J, Mas R, et al. Effects of D-002, a Product Isolated
from Beeswax, on Duodenal Ulcer: A Double-Blind, Placebo-
Controlled Study. Curr Ther Res 2001; 62:394-407.

Ilnait J, Terry H, Mas R, et al. Effects of D-002, a product isolated
from beeswax, on gastric symptoms of patients with osteoarthritis
treated with piroxicam: a pilot study. J Med Food 2005; 8:63-68.
Rodriguez I, Illnait J, Terry H, Mas R, Fernandez L, Fernandez JC,
Gamez R, Mesa M, Mendoza S, Ruiz D, Cruz Y. Effects of Abexol®
(beeswax alcohols) on gastrointestinal symptoms in middle- aged
and older subjects. Rev CENIC Cien Biol 2009; 40(3):147-154.

www.ijgah.com

33.

34.

35.

36.

37.

38.

39.

40.

41.

Volume 5 Issue 1

Illnait J, Rodriguez I, Molina V, Mendoza S, Mas R, Fernandez L,
Oyarzabal A, Pérez Y, Mesa M, Fernandez JC, Gamez R, Jimenez
S, Ruiz D, Cruz Y. Effects of D-002 (beeswax alcohols) on
gastrointestinal symptoms and oxidative markers in middle-aged and
older subjects. Lat Am J Pharm 2013; 32(2):166-174.

Fernandez JC, Rodriguez I, Illnait J, Fernandez L, Mas R, Pérez
Y, Gamez R, Mesa M, Jiménez S, Mendoza S, Ruiz D. Effects of
Abexol (beeswax alcohols) in patients with gastric symptoms. Rev
CENIC Cien Biol 2012; 43(1):9-16.

Fernandez L, Terry H, Quifiones AM, et al. Effects of Abexol in
middle-aged and older subjects: an open follow-up. Rev CENIC
Ciencias Bioldgicas 2008; 39:3-8.

Asociacion Médica Mundial. Declaracion de Helsinki. Principios
éticos para las investigaciones con seres humanas. 64* Asamblea
General, Fortaleza, Brasil, 2013.

Svelund J, Sjodin L, Dotevall G. GSRS: a clinical rating scale for
gastrointestinal symptoms in patients with irritable bowel syndrome
and peptic ulcer disease. Dig Dis Sci 1988; 33:129-134.

Stanghellini V, Chan FK, Hasler WL, Malagelada JR, Suzuki H,
Tack J, Talley NJ. Gastroduodenal Disorders. Gastroenterology
2016;150(6):1380-92

Requerimientos para la notificacion y el reporte de eventos adversos
graves e inesperados en los ensayos clinicos. Regulacion No. 45-
2007, Centro para el Control Estatal de los Medicamentos, Equipos
y Dispositivos Médicos (CECMED), MINSAP, La Habana, Cuba,
2007.

Oncel S, Basson MD. Gut homeostasis, injury, and healing: New
therapeutic targets. World J Gastroenterol. 2022 May 7;28(17):1725-
1750. doi: 10.3748/wjg.v28.i17.1725. PMID: 35633906; PMCID:
PMC9099196.

Woolf A, Rehman RB, Rose R. Gastric Ulcer. 2022 Apr 19. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing;
2023 Jan—. PMID: 30725813.

Page 07


https://www.google.com/search?q=Combined+Therapy+Effect+of+D-002+and+Omeprazole+on+Chronic+Esophagitis+Induced+by+Duodenal+Reflux+in+Rats.+Journal+of+Gastroenterology+and+Metabolism&rlz=1C1CHBF_enIN1045IN1045&oq=Combined+Therapy+Effect+of+D-002+and+Omepraz
https://watermark.silverchair.com/j.2042-7158.1998.tb06197.x.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAt8wggLbBgkqhkiG9w0BBwagggLMMIICyAIBADCCAsEGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMsL2wwP0C-cSGZHj2AgEQgIICkjojW7gtWA1lXlAQ90CwtfVNnLFax
https://watermark.silverchair.com/j.2042-7158.1998.tb06197.x.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAt8wggLbBgkqhkiG9w0BBwagggLMMIICyAIBADCCAsEGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMsL2wwP0C-cSGZHj2AgEQgIICkjojW7gtWA1lXlAQ90CwtfVNnLFax
https://watermark.silverchair.com/j.2042-7158.1998.tb06197.x.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAt8wggLbBgkqhkiG9w0BBwagggLMMIICyAIBADCCAsEGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMsL2wwP0C-cSGZHj2AgEQgIICkjojW7gtWA1lXlAQ90CwtfVNnLFax
https://pubmed.ncbi.nlm.nih.gov/10704261/
https://pubmed.ncbi.nlm.nih.gov/10704261/
https://pubmed.ncbi.nlm.nih.gov/10704261/
https://pubmed.ncbi.nlm.nih.gov/10761532/
https://pubmed.ncbi.nlm.nih.gov/10761532/
https://pubmed.ncbi.nlm.nih.gov/10761532/
https://www.researchgate.net/publication/296834647_Inhibition_of_cyclooxygenase_and_5-Lipooxygenase_enzymes_by_d-002_BEESWAX_ALCOHOLS
https://www.researchgate.net/publication/296834647_Inhibition_of_cyclooxygenase_and_5-Lipooxygenase_enzymes_by_d-002_BEESWAX_ALCOHOLS
https://www.researchgate.net/publication/296834647_Inhibition_of_cyclooxygenase_and_5-Lipooxygenase_enzymes_by_d-002_BEESWAX_ALCOHOLS
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3934479/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3934479/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3934479/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3934479/
https://www.sciencedirect.com/science/article/abs/pii/S0011393X01890044
https://www.sciencedirect.com/science/article/abs/pii/S0011393X01890044
https://www.sciencedirect.com/science/article/abs/pii/S0011393X01890044
https://pubmed.ncbi.nlm.nih.gov/15857212/#:~:text=D%2D002 is a mixture,%2D and NSAID%2Dinduced ulcers.
https://pubmed.ncbi.nlm.nih.gov/15857212/#:~:text=D%2D002 is a mixture,%2D and NSAID%2Dinduced ulcers.
https://pubmed.ncbi.nlm.nih.gov/15857212/#:~:text=D%2D002 is a mixture,%2D and NSAID%2Dinduced ulcers.
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181221662001.pdf
https://www.redalyc.org/pdf/1812/181223772002.pdf
https://www.redalyc.org/pdf/1812/181223772002.pdf
https://www.redalyc.org/pdf/1812/181223772002.pdf
https://www.redalyc.org/pdf/1812/181223772002.pdf
https://www.redalyc.org/pdf/1812/181214889001.pdf
https://www.redalyc.org/pdf/1812/181214889001.pdf
https://www.redalyc.org/pdf/1812/181214889001.pdf
https://pubmed.ncbi.nlm.nih.gov/3123181/
https://pubmed.ncbi.nlm.nih.gov/3123181/
https://pubmed.ncbi.nlm.nih.gov/3123181/
https://pubmed.ncbi.nlm.nih.gov/27147122/
https://pubmed.ncbi.nlm.nih.gov/27147122/
https://pubmed.ncbi.nlm.nih.gov/27147122/
http://www.ijgah.com

	Benefit Effects Of Abexol (Beeswax Alcohols) In Healthy Subjects With Gastrointestinal Discomfort An
	1. Abstract
	1.1. Background:
	1.2. Objectives: 
	1.3. Methods:
	1.4. Results:
	1.5. Conclusion:

	2. Keywords:
	3. Introduction 
	4. Subjects And Methods
	4.1. Study Design
	4.2. Subjects
	4.3. Treatment 
	4.4. Primary Efficacy Endpoints 
	4.5. Secondary Efficacy Endpoints
	4.6. Safety and Tolerability
	4.7. Laboratory Analyses
	4.8. Statistical Analysis 

	5. Results
	6. Discussion
	REFERENCES

