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RESUMEN. Estudios experimentales y clínicos han demostrado que el tratamiento oral con Abexol® (previamente 
D-002), mezcla de seis alcoholes alifáticos superiores purificada de la cera de abejas, produce efectos gastroprotectores 
y antioxidantes. Bajos niveles plasmáticos de vitamina C han sido reportados en sujetos que sufren de gastritis crónica 
con respecto a voluntarios sanos. El presente estudio aleatorizado, a doble ciegas, controlado con placebo tuvo como 
objetivo investigar los efectos del Abexol® en sujetos con síntomas habituales de gastritis, así como investigar también 
sus efectos sobre los niveles plasmáticos de vitamina C. En la consulta 2 (inclusión) 45 hombres y mujeres (edad media: 
67 años) elegibles recibieron aleatoriamente Abexol® (50 mg) o placebo, dos tabletas/d durante seis semanas. Después de 
tres semanas de tratamiento la dosis fue titulada a tres tabletas diarias en los casos que no mejoraron los síntomas. Los 
síntomas fueron evaluados a través de la Escala de Gradación de Síntomas Gastrointestinales [Gastrointestinal Symptom 
Rating Scale (GSRS)] y la percepción de salud a través de un sistema de tres puntajes. La variable primaria de eficacia 
fue obtener una reducción significativa del puntaje GSRS total comparado con el placebo, mientras que la reducción de 
los distintos dominios de la encuesta y la mejoría de la percepción de salud fueron variables secundarias y el aumento de 
los niveles plasmáticos de vitamina C fue una variable colateral. En el grupo placebo no se produjeron cambios significa-
tivos. Tras seis semanas de tratamiento, el Abexol® redujo significativamente el puntaje total GSRS con respecto al nivel 
basal y al grupo placebo (80,2 % diferencia vs. placebo), reducción que fue significativa desde el control intermedio (tres 
semanas de tratamiento). Al final del estudio, la frecuencia de sujetos tratados con Abexol® que reportaron una mejoría 
en su percepción de salud (21/21, 100 %) fue significativamente mayor que en el grupo placebo (0/24, 0 %). Ningún sujeto 
tratado con Abexol® (0/21, 0 %), en comparación con 24/24 (100 %) y 23/24 (95,8 %) del grupo placebo, requirió titulación 
de la dosis ni consumo de antiácidos, respectivamente (p < 0.0001 para ambas comparaciones). El Abexol® no afectó los 
indicadores físicos o de laboratorio, con excepción de un aumento significativo de los niveles de vitamina C, con relación 
al grupo placebo. El Abexol® fue bien tolerado, ningún sujeto abandonó el ensayo y solo tres del grupo placebo reporta-
ron EA durante el estudio. En conclusión, este estudio demostró que el Abexol® (100 mg/d) administrado durante seis 
semanas mejoró los síntomas en sujetos con padecimientos gastrointestinales habituales, ya que redujo el puntaje total 
de la escala GSRS, mejoró la percepción de salud y redujo el consumo de antiácidos con respecto al placebo. Además, el 
Abexol® también produjo un aumento significativo de los niveles plasmáticos de vitamina C.

ABSTRACT. Experimental and clinical studies have demonstrated that oral treatment with beeswax alcohols (Abexol®) 
(formerly D-002), a mixture of six high molecular weight aliphatic alcohols, produces gastroprotective and antioxidant ef-
fects. Low plasma levels of vitamin C have been reported in subjects suffering of chronic gastritis as compared to healthy 
subjects. This randomized, double-blinded, placebo-controlled study was undertaken to investigate the effects of Abexol® 
in subjects with habitual gastrointestinal symptoms and its effects, if any, on plasma vitamin C levels. At visit 2 (baseline), 
45 eligible men and women (mean age: 67 years old) were randomised to Abexol® (50 mg) or placebo tablets twice a day 
for six weeks. After three weeks on treatment, the dose was titrated to three daily tablets in subjects without symptom 
improvement. Symptoms were assessed by using the Gastrointestinal Symptom Rating Scale (GSRS). Patients’ health 
perception was assessed with a three scores system. The primary efficacy variable was to obtain a significant reduction of 
the mean total GSRS score as compared to placebo, while decreases on distinct domains of the GSRS and improvement 
of health perception were secondary variables, and increased plasma vitamin C levels were a collateral variable. No sig-
nificant changes occurred with placebo. At trial completion Abexol® reduced significantly the mean total GSRS score as 
compared to baseline and placebo (80.2 % reduction), such reduction being significant from the interim check-up (three 
weeks on treatment). At trial completion, the rate of Abexol®-treated patients who reported improved health perception 
(21/21, 100 %) was significantly greater than in placebo (0/24, 0 %). No Abexol®-treated subject (0/21, 0 %), in comparison 
with 24/24 (100 %) and 23/24 placebo subjects (95.8 %) required dose titration or consumed antacids (p < 0.0001 for both 
comparisons), respectively. Abexol® did not affect physical or laboratory indicators, with the exception of a significant 
increase of plasma levels of Vitamin C as compared to placebo. Abexol® was well tolerated, no subject withdrew from 
the study, and only three placebo-treated subjects experienced moderate AE during the trial. In conclusion, this study 
demonstrates that Abexol® (100 mg/d) administered for six weeks improved the symptoms in subjects with habitual gas-
trointestinal complaints, since it reduced the mean total GSRS score, improved the health perception and reduced the 
intake of antacids as compared to placebo. In addition, it also produced a significant increase of plasma vitamin C levels.
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Rosa Mas-Ferreiro, Yohaní Pérez-Guerra, Rafael Gámez-Menéndez, Meilis Mesa-Angarica,* Sonia 
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INTRODUCTION

The burden of disease due to upper and lower gas-
trointestinal diseases is high, as they are the third most 
common cause of death.1,2 In particular, gastric and 
duodenal damage result from the imbalance between 
aggressive (Helicobacter pylori infection, intake of non-
steroidal anti-inflammatory drugs (NSAIDs), stress) and 
defensive factors (bicarbonate, mucus secretion, blood 
flow, cellular regeneration, gastroprotective prostaglan-
dins (PG) and epidermal growth factors) acting on the 
gastric and duodenal mucosa.3

Despite ulcer mortality has been lowering due to the 
worldwide decline of Helicobacter pylori infection,4,5 

NSAID-induced upper gastrointestinal complications 
are increasing as expanding elderly population,6,7 as a 
result of the increased life expectancy and the high use 
of aspirin and other NSAIDs for the vascular prevention 
and management of osteoarthritis, respectively, in the 
elderly.8-10

Although the pathogenesis of upper gastrointestinal 
diseases involves several causes, oxygen-derived free 
radicals have been postulated to play an important role 
in the pathogenesis of stress-, ethanol- and NSAIDs-
induced gastroduodenal mucosal injury, reinforced by 
neutrophil-generated free radicals.11–13 

Some antioxidant substances, as vitamin C (ascorbic 
acid) have been associated with a gastroprotective effect, 
being reported that it is secreted in high concentration 
into the healthy stomach and that such secretion fails 
in subjects with chronic gastritis, who show plasma and 
gastric vitamin C levels lower than healthy subjects 
that increase with the improvement of their gastric 
symptoms.14 

Beeswax alcohols (Abexol®) (formerly D-002), a 
mixture of six high molecular weight aliphatic alcohols 
purified from beeswax,15 has been shown to reduce the 
gastric damage induced by NSAIDs, ethanol intake, 
pylorus ligation and water restrain stress (WRS) in rats,16 

and the duodenal ulceration induced by cysteamine in 
this species.17 The gastroprotective effects of Abexol® 

are associated to multiple mechanisms that involve 
increased gastric mucus secretion,18,19 improved mucus 
composition (increase of mucus proteins, glycoproteins 
and sulfated macromolecules),20 antioxidant effects in 
the rat stomach,21 and the reduction of the content of 
thromboxane A2, a powerful vasoconstrictor substance, 
in the rat gastric mucosa.20 

Clinical studies have documented the gastroprotec-
tive effects of Abexol®, which has been effective for re-
ducing common gastrointestinal complaints/symptoms 
in subjects consuming NSAIDs,21 in middle-aged and 
older subjects,22,23 and in patients with duodenal ulcers.24 

In addition, experimental25,26 and clinical27-30 studies had 
demonstrated the antioxidant effects of Abexol®.

In light of these data, this study was undertaken to 
investigate the effects of Abexol® in subjects with ha-
bitual gastrointestinal symptoms and its effects, if any, 
on plasma vitamin C levels. 

PATIENTS AND METHODS

Study design

This randomised, double-blinded, placebo-controlled, 
parallel groups study was conducted at the Medical 
Surgical Research Centre. The independent ethical 
committee of this centre reviewed and approved study 
protocol according to the ethical principles of the Hel-
sinki Declaration and the Cuban Guidelines for Good 

Clinical Practices. The protocol investigators obtained 
the subject informed written consent before commenc-
ing the trial.

After gave their informed written consent, subjects 
were enrolled (visit 1) and physical examination and a 
general interview were performed. Subjects without 
evident exclusion criteria underwent laboratory analyses 
within the next week and these data defined if them were 
eligible for randomisation. 

Subjects were advised to continue their usual dietary 
habits during the trial. Following the initial screening, 
55 eligible subjects were randomized to Abexol® (50 mg) 
or placebo tablets (visit 2), which were taken twice a day 
(lunch and dinner) for six weeks. Subjects attended to 
visits every three weeks, so that visits were done after 
three (visit 3) and six (visit 4) weeks on therapy.

Physical examination was performed at each visit, 
while symptoms, gastrointestinal-related health percep-
tion, treatment compliance and adverse experiences (AE) 
were controlled from visits 3 to 4, and lab tests were done 
at baseline and after complete six weeks on treatment. 

The study was randomized to help that comparison 
groups were well matched, which supports that any ob-
served effect should be attributable to the treatments, 
not to baseline disparity in comparison groups. The 
double-blind design minimise the subjective bias of 
subjects and/or study staff.

Enrolment criteria. Men and women (40-80 years old) 
who referred gastrointestinal symptoms (heartburn/acid-
ity, abdominal pain, nauseas, flatulence, regurgitation, 
eructation, bloating, constipation, diarrhoea, occasional 
vomits, fast fullness and/or incomplete stomach empti-
ness sensation) were enrolled in the trial after gave their 
informed written consent.

Inclusion criteria. To be eligible for randomization, 
subject should comply the enrolment criteria and to be 
otherwise healthy. 

Exclusion criteria. Subjects were excluded from 
the trial if they had alarm signs (digestive bleeding, 
anaemia, weight loss over 10 %, progressive dysphagia, 
odinophagia, persistent vomits, uncontrolled hyperten-
sion or diabetes, cancer, hepatic and/or renal diseases), 
if they displayed the following blood indicators values: 
alanine or aspartate amino transferase (ALAT and ASAT, 
respectively) > 55 U/L, glucose ≥ 7 mmol/L, creatinine > 
130 µmol/L, or if they had prior history of myocardial 
infarction, angina, stroke, ischemic transient attacks, or 
major surgery. Women who were pregnant or lactating 
were also excluded.

Premature withdrawals

The following reasons were predefined as causes of 
premature study withdrawals: to suffer an AE that justified 
such a decision, unwillingness to follow-up and/or major 
violations. Premature withdrawals due to AE included 
those motivated by doctor or patient decision.

Withdrawals not related with AE included those due 
to protocol violations (inadequate conditions of labora-
tory 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).

Treatment administered

Subjects consumed two daily tablets of Abexol® 

(50 mg) or placebo, identical in appearance and package, 
for six weeks. The dose was titrated to three daily tablets 
(150 mg/d for treated subjects), only if symptoms did not 
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improve after complete three weeks on therapy. The 
third tablet, if was required, should be taken at bedtime. 

Drug randomization code was computer-generated 
with a fixed, not stratified randomization method, us-
ing balanced blocks and allocation ratio 1 : 1. Coded 
treatments were given to subjects according to their 
successive inclusion in the trial. The entire code was kept 
at the generating place and at the site of the principal 
investigator. These envelopes should be opened before 
study completion only if the subjects experienced a se-
rious adverse event during the trial, but such situation 
did not happen in this study.

Consumption of medications and/or supplements 
with recognized gastroprotective (proton pump inhibi-
tors histamine2 receptor antagonists, mucoprotective 
agents) or antioxidant effects was not allowed during 
the entire trial and to be eligible for the trial should be 
stopped for at least 3 weeks before commencing the 
study. Consumption of antacids for symptom relief, 
however, was allowed and recorded carefully. 

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. 

Safety and tolerability analysis

Results of physical and blood safety indicators, AE 
reports and withdrawals due to AE were included in the 
safety and tolerability analysis. 

Physical examination was done at each visit, symp-
tom assessment, treatment compliance and AE con-
trolled from the visit 3 to visit 4, and laboratory tests 
performed at baseline and six weeks thereafter.

The physical safety indicators were vital signs and 
measures, like body weight, pulse rate and blood arterial 
pressure. The blood indicators included haematological 
(haemoglobin, hematocryte, and counts of red blood 
cells, white blood cells and platelets) and biochemical 
(alanine aminotransferase, aspartate aminotransferase, 
glucose and creatinine), and plasma levels of vitamin C.

Adverse events (AE). Any undesirable event that 
occurred to a subject during the study, disregarding its 
cause, was recorded as an AE, whenever they newly ap-
peared during the trial. 

AE were classified as mild, moderate or (SAE) “serious” 
SAE were disabling events that lead to hospitalization 
and/or deaths, “moderate” AE should require stopping 
therapy and/or specific treatment of the AE, while “mild” 
AE should not require suspension of treatments and/or 
specific treatment of the AE. 

At the end of the trial, AE were classified according 
to the most probable organ system involved. AE were 
classified as unlikely, doubtfully, possibly, probably or 
definitively treatment-related.

Efficacy assessment

The primary efficacy variable was to obtain at least 
a 20 % significant decrease of the total score of the vali-
dated Gastrointestinal Symptom Rating Scale (GSRS) 

as compared to placebo. The GSRS is a disease-specific 
questionnaire of 15 items combined into five symptom 
clusters depicting reflux, abdominal pain, indigestion, 
diarrhoea and constipation. The GSRS has a point 
graded scale where higher scores represent more 
troublesome symptoms. The reliability and validity of 
the GSRS are well-documented, and norm values for a 
general population are available.31-34

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.

Laboratory safety indicators

Blood venous samples were obtained an overnight 
fast of 10-12 h. Plasma was separated from red blood 
cells by centrifugation at 4 °C and 2000 x g for 10 min, 
and aliquots were immediately taken. Plasma levels of 
vitamin C were measured using the 2,4-dinitrophenyl-
hydrazine colorimetric method.35 

Blood biochemical indicators were assessed with 
enzymatic routine methods using reagent kits (Roche, 
Switzerland) in the Hitachi 709 analyser (Tokyo, Japan), 
and haematological indicators in the automated Haema-
tological Complex equipment, both located at the lab 
of the Surgical and 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.

Statistical analysis 

Data were analysed as per intention to treat (ITT). 
Continuous variables were compared with non-para-
metric tests: between group comparisons with the Mann 
Whiney U test, within group comparisons with the Wil-
coxon test for paired samples. Categorical variables were 
compared with the Fisher Exact Probability test. A two 
tailed α = 0.05 was a priori selected for the statistical 
significance. Comparisons were done with the Statistics 
software for Windows (USA).

Sample size estimation assumed that differences 
between mean reductions of GSRS total score from base-
line between both groups should be  ≥  20 %. Then, 20-25 
subjects per treatment arm would be sufficient to detect 
such difference at 5 % level of significance with 80 % power. 
Assuming a 10 % of withdrawals, 55 subjects were enrolled. 

RESULTS

Baseline characteristics

Forty five (45) of 55 enrolled were eligible for random-
ization. Ten (10) patients were not included due to lower 
values (< 11 g/L) of anaemia (2), uncontrolled diabetes 
(2), high values of hepatic enzymes (> 55 U/L) (3) and of 
serum creatinine (> 130 µmol/L) (3).

The main baseline characteristics of both groups 
were well balanced (Table 1), therefore, they were ho-
mogeneous at randomization. 

Efficacy analysis

Effects on primary efficacy variables 
Both groups were well balanced at baseline. No sig-

nificant changes occurred in placebo. After six weeks on 
therapy Abexol® reduced significantly (p < 0.0001) the mean 
total GSRS score as compared to baseline and placebo 
(80.2 % reduction), but such reduction was significant 
from the interim check-up (three weeks on treatment). 
Abexol® treatment also decreased significantly the fol-
lowing domains of the GSRS: abdominal pain, acidity 
/heartburn, regurgitation, sensation of stomach empti-
ness, nauseas and vomits, abdominal murmurs, bloating, 
eructation and flatulence, as compared to placebo (Table 2).

Effects on secondary efficacy variables 
At trial completion, the rate of Abexol®-treated patients 

who reported improved health perception (21/21, 100 %) was 
significantly greater than in placebo (0/24, 0 %) (Table 3). 
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Table 1. Main baseline characteristics of study population

Placebo (n = 24) Abexol®  (n = 21) Total (n = 45)

Age (years) (X ± SD) 67 ± 7 67 ± 8 67 ± 7

Body mass index (kg/m2) (X ± SD) 26.5 ± 4.0 27.3 ± 3.2 26.9 ± 3.6

n % n % n %

Women 20 83.3 18 85.7 38 84.4

Men 4 16.7 3 14.3 7 15.5

Hypercholesterolemic subjects 16 66.7 17 80.9 33 73.3

Hypertensive subjects 15 62.5 13 61.9 28 62.2

Coronary disease 4 16.7 3 14.3 7 15.5

Diabetic 3 12.5 2 9.5 5 11.1

Smokers 2 8.3 2 9.5 4 8.9

Concomitant therapy 22 91.7 18 85.7 40 88.9

Cholesterol-lowering drugs 14 58.3 15 71.4 29 64.4

Diuretics 13 54.2 10 47.6 23 51.1

ACEI 4 16.7 5 23.8 9 20.0

Vitamin suplements 6 25.0 3 14.3 9 20.0

Antiplatelet agents 3 12.5 3 14.3 6 13.3

Nitrates vasodilators 3 12.5 3 14.3 6 13.3

Circulatory agents 3 12.5 1 4.8 4 8.9

Anxiolytics 0 0.0 3 14.3 3 6.7

β-blockers 1 4.2 2 9.5 3 6.7

NSAID 2 8.3 1 4.8 3 6.7

Oral hypoglycemic drugs 2 8.3 0 0.0 2 4.4

X Mean. SD Standard deviation.   ACEI Angiotensin converting enzyme inhibitors.  NSAID Non steroidals antiin-
flammatory.   All comparisons were not significant (Mann Whitney U test, Fisher´s Exact Probability test).

Table 3. Effects on health perception

Treatment Health state

Week 3 Week 6

n % n %

Placebo
Improved

0 0.0 0 0.0

Abexol® 16    76.1+++ 21    100+++

Placebo
Unchanged

23 95.8 22 91.7

Abexol® 5     23.8+++ 0   0.0+++

Placebo
Worsened

1 4.2 2 8.3

Abexol® 0 0.0 0 0.0

+++p < 0.0001 Comparison with placebo (Fisher’s Exact Probability test).

No Abexol® treated subject (0/21, 0 %), but 24/24 (100 %) 
and 23/24 placebo subjects (95.8 %) required dose titration 
or consumed antacids (p < 0.0001 for both comparisons).

Safety and tolerability 
Abexol® did not affect physical or laboratory safety 

indicators (Tables 4 and 5), but at study completion 
plasma levels of vitamin C significantly increased in 
this group as compared to baseline (p < 0.01) and placebo 
(p < 0.0001). The individual values of all those variables 
remained within normal range. 

Abexol® was well tolerated, no subject withdrew from 
the study, and only three placebo-treated subjects expe-
rienced moderate AE during the trial (Table 6).

DISCUSSION
This study confirms that oral treatment with Abexol® 

for six weeks improved gastric symptoms in patients 
that suffering habitual gastric complaints.

The study included both middle-aged and older sub-
jects (aged from 44 to 80 years), most of them older than 
60 years old, as reflects the mean age of study population 
(67 years old), most of them (38/45, 84.4 %) women, who 
referred to experience gastric symptoms, like abdominal 
pain, acidity/heartburn, nauseas, flatulence, regurgita-
tion, eructation, abdominal bloating, constipation, diar-
rhea, occasional vomits, among others. Study subjects 
were predominantly subjects with good health despite 
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Table 2. Effects on the Gastrointestinal Symptom Rating Scale score

Treatment Baseline Week 3 Week 6
Changes 

(%) 

Abdominal pain

Placebo 0.5 ± 0.7 0.5 ± 0.6 0.4 ± 0.5 –20 

Abexol® 0.6 ± 0.6  0.2 ± 0.4*     0.0 ± 0.0**+ 100

Acidity/heartburn

Placebo 1.3 ± 0.5 1.3 ± 0.5 1.3 ± 0.5 0

Abexol® 1.4 ± 0.7            0.3 ± 0.5****++++            0.0 ± 0.0****++++ 100

Regurgitation

Placebo 1.5 ± 0.7 1.4 ± 0.5 1.4 ± 0.5 –6.7

Abexol® 1.2 ± 0.4        0.3 ± 0.5***++            0.0 ± 0.0****++++ 100

Stomach emptiness

Placebo 1.2 ± 0.7 1.2 ± 0.7 1.2 ± 0.7 0

Abexol® 1.1 ± 0.8      0.5 ± 0.5**++            0.0 ± 0.0***++++ 100

Nauseas and vomits

Placebo 0.4 ± 0.6 0.4 ± 0.6  0.4 ± 0.6 0

Abexol® 0.5 ± 0.7  0.1 ± 0.4*      0.0 ± 0.0**+ 100

Abdominal murmurs

Placebo 0.9 ± 0.4 0.9 ± 0.4  0.9 ± 0.4 0

Abexol® 0.9 ± 0.4           0.1 ± 0.3***++++            0.0 ± 0.0***++++ 100

Bloating

Placebo 1.0 ± 0.6 1.0 ± 0.6 1.0 ± 0.5 0

Abexol® 0.9 ± 0.5         0.3 ± 0.5**+++            0.0 ± 0.0***++++ 100

Eructation

Placebo 1.0 ± 0.6 1.0 ± 0.6 1.0 ± 0.6 0

Abexol® 1.1 ± 0.5    0.7 ± 0.5**           0.1 ± 0.4***++++ –90.9

Flatulence

Placebo 1.3 ± 0.4 1.3 ± 0.4 1.2 ± 0.4 –7.7

Abexol® 1.2 ± 0.5         0.6 ± 0.5***++            0.1 ± 0.4***++++ –91.7

Slow intestinal transit

Placebo 0.1 ± 0.3 0.0 ± 0.2  0.0 ± 0.2 100

Abexol® 0.1 ± 0.7 0.0 ± 0.2  0.0 ± 0.0 100

Accelerated intestinal transit

Placebo 0.1 ± 0.3 0.1 ± 0.3 0.1 ± 0.3 0

Abexol® 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0

Soft faeces

Placebo 0.4 ± 0.5 0.4 ± 0.5 0.4 ± 0.5 0

Abexol® 0.5 ± 0.6 0.3 ± 0.5  0.3 ± 0.5* –40

Hard faeces

Placebo 0.6 ± 0.8 0.6 ± 0.8 0.6 ± 0.8 0

Abexol® 0.5 ± 0.8   0.2 ± 0.4*  0.2 ± 0.4* –60

Urgent defecation

Placebo 1.0 ± 0.4 1.0 ± 0.4 0.9 ± 0.3 –10

Abexol® 0.8 ± 0.4 0.8 ± 0.4 0.6 ± 0.5 –25

Incomplete evacuation feeling

Placebo 1.1 ± 0.5 1.0 ± 0.3 1.0 ± 0.3 –9.1

Abexol® 1.1 ± 0.6  0.7 ± 0.5*     0.6 ± 0.5**+ –45.5

TOTAL SCORE

Placebo 12.3 ± 3.2           12.2 ± 3.0 11.9 ± 2.6 –3.3

Abexol® 12.1 ± 2.7   5.3 ± 2.0****++++              2.0 ± 0.9****++++ –83.5

X Mean, SD Standard deviation.   *p < 0.05, **p < 0.01,  ***p < 0.001  ****p < 0.0001 Comparison with baseline 
(Wilcoxon test).    +p < 0.05, ++p < 0.01, +++p < 0.001, ++++p < 0.0001 Comparison with placebo (Mann Whitney U test).
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Table 4. Effects on physical safety indicators (X ± SD)

Treatment Baseline Week 3 Week 6

Body weight (kg)

Placebo 69.18 ± 8.7 69.1 ± 8.3 69.0 ± 8.1

Abexol® 69.5 ± 9.49 69.6 ± 9.0 69.4 ± 8.7

Pulse (beats/min)

Placebo 71.0 ± 3.3 70.5 ± 2.5 71.3 ± 1.8

Abexol® 70.2 ± 3.2 70.2 ± 2.6 70.8 ± 1.9

Diastolic blood pressure (mmHg)

Placebo 78.3 ± 3.8 78.3 ± 3.8 78.3 ± 3.8

Abexol® 78.8 ± 3.8 78.6 ± 3.6 78.6 ± 3.6

Systolic blood pressure (mmHg)

Placebo 124.4 ± 11.7 124.0 ± 9.2 124.6 ± 6.6

Abexol® 127.1 ± 8.5 127.1 ± 7.8 125.7 ± 7.6

X Mean. SD Standard deviation. All comparisons were not significant (Wilcoxon test, Mann Whitney U test). 
(X ± SD)  Mean ± standard deviation.

Table 5. Effects on blood safety indicators (X ± SD)

Treatment Baseline Week 6

     Haemoglobin (g/L)

Placebo 12.5 ±  1.0 12.7 ± 0.9

Abexol® 12.6 ±  0.8 12.7 ± 0.8

       Hematocryte (%)

Placebo 38.2 ±  3.4 38.4 ± 2.6

Abexol® 38.5 ±  2.4 38.8 ± 1.9

    Red blood cells (cells x 103)

Placebo 4.23 ±  0.46 4.26 ± 0.38

Abexol® 4.33 ±  0.34 4.28 ± 0.26

       White blood cells (cells x 103)

Placebo 6.09 ±  1.45 6.19 ± 1.36

Abexol® 6.39 ±  1.45 6.11 ± 1.38

    Platelets (cells x 103)

Placebo 224.3 ± 51.6 230.0 ± 51.4

Abexol® 241.5 ± 40.7 246.8 ± 32.8

        AST (U/L)

Placebo 19.8 ± 5.7 20.5 ± 4.0

Abexol® 18.5 ± 3.7 19.9 ± 5.0

          ALT (U/L)

Placebo  25.3 ±  8.0  25.7 ± 5.9

Abexol®  24.6 ± 6.2  24.0 ± 5.5

        Glucose (mmol/L)

Placebo 5.23 ±  0.63 5.20 ± 0.69

Abexol® 4.94 ±  0.71 4.98 ± 0.70

          Creatinine (µmol/L)

Placebo 85.5 ± 16.1 87.6 ± 14.2

Abexol® 85.2 ±  20.3 87.9 ± 15.9

Vitamin C (mg/mL)

Placebo 0.86 ±  0.27 0.82 ± 0.20

Abexol® 0.91 ±  0.28 1.16 ± 0.27**+++

X Mean. SD Standard deviation.   **p < 0.01 Comparison with baseline (Wilcoxon test).
+++p < 0.0001 Comparison with placebo (Mann Whitney U test).   (X ± SD)  Mean ± standard deviation.
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a high proportion had been diagnosed with hypercho-
lesterolemia (33/45, 73.3 %), hypertension (28/45, 62.2 %), 
but all were very well controlled. 

All these characteristics were well matched in both 
groups, which supports that the effects here found were 
treatment-related.

Al trial completion, the effect of Abexol® already 
reached the efficacy criterion since the net difference of 
the mean total GSRS score in the treated group versus 
placebo was above 20 % (80.2 % versus placebo). These 
results and the significant reduction of various indi-
vidual GSRS scores (acidity/heartburn, regurgitation, 
bloating, sensation of stomach emptiness, nauseas and 
vomit, eructation, flatulence) as compared to placebo 
are consistent with previous data of the gastroprotective 
effects of Abexol® on similar populations.22,23 

The GSRS scale, originally developed for use in pa-
tients with peptic ulcer and irritable bowel syndrome, 
has demonstrated good psychometric characteristics 
when used in subjects with a wide variety of gastric 
diseases and for evaluating the efficacy of several treat-
ments on gastric symptoms.31-34,36,37 Keeping in mind 
these facts, this study confirms the gastroprotective 
efficacy of Abexol.® 

The Abexol®-induced improvement of symptom as 
assessed with the GSRS is consistent with previous ex-
perimental and clinical results.16-24 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,38,39 to the reduction of the lipid 
peroxidation in the stomach,20 and to the reduction of 
the concentration of TxA2, a vasoconstrictor substance, 
in the gastric mucosa.18

This study demonstrates, by the first time, that 
Abexol® may increase plasma vitamin C levels in subjects 
with gastric symptoms. Nevertheless, a first limitation 
is that the method used,35 although valid, is not spe-
cific enough for this parameter. Although an increase 
of plasma vitamin C could be a favourable effect, con-
sidering the association between low levels and gastric 
symptoms,14 the study design and previous data do not 
support which mechanisms may justify this action of 
Abexol,® a matter beyond the objectives of this study. 
Nevertheless, a preliminary explanation could relate 
this effect with the Abexol®-induced increase of plasma 
total antioxidant status (TAS), a variable that reflects the 
whole endogen antioxidant ability of the plasma, includ-
ing that of antioxidant enzymes and other substances 
like vitamin C, vitamin E, among others. Nevertheless, 
the authors cannot confirm that the increase of plasma 
TAS induced by Abexol®,27-29 is specifically associated to 
that of plasma vitamin C, as they have not tested these 

two effects in a same study. Otherwise, even in such 
case, the reason why such values increase remains to 
be elucidated.

Based on the present results, future studies should 
investigate if the effect of Abexol® on plasma vitamin C 
is reproduced in different dosage schemes and treatment 
duration, and whether the effect of Abexol® on symptom 
improvement correlates with the levels of different an-
tioxidant endogenous molecules, not only to vitamin C, 
in subjects with habitual gastrointestinal symptoms.

The treatment with Abexol® was safe and very well 
tolerated, in line with prior clinical data.21-24, 27-29

CONCLUSIONS

This study demonstrates that Abexol® (100 mg/d) 
administered for six weeks improved the symptoms 
in subjects with habitual gastrointestinal complaints, 
since it reduced the mean total GSRS score, improved 
health perception and reduced the intake of antacids 
as compared to placebo. In addition, it also produced a 
significant increase of plasma vitamin C levels.
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