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ABSTRACT

Non-steroidal anti-inflammatory drugs represent a pivotal cause of gastric ulceration. Gastroprotective effects of D-002 have been
documented in different experimental models of gastric ulcer in rats, but its effects on ibuprofen and naproxen-induced ulcer
remained unexplored. This study investigated the effects of orally administering D-002 (5, 25, 100 and 200 mg/kg) as single doses on
ibuprofen and naproxen- induced gastric ulcer, respectively, in rats. D-002 (5-200 mg/kg) significantly, markedly and dose-
dependently (r = 0.986; p< 0.05) reduced the ibuprofen-induced ulcer indexes by 63.4, 70.9, 74.5 and 76 %, respectively, in rats.
Similarly, D-002 reduced significantly, markedly (43.97, 52.13, 61.68 and 67.62 % of inhibition, respectively) and in a dose dependent
manner (r = 0.995; p< 0.01) the gastric ulcer index. Omeprazole (10 mg/kg), reference substance, significantly and markedly
inhibited the gastric ulcer index induced by ibuprofen and naproxen-induced ulcer with 96.7 and 75.2 % of inhibition, respectively,
which supports the validity of these models in our conditions and then the results here described. Concluding, D-002 (5, 25, 100 and
200 mg/kg) significantly, markedly and dose-dependently reduced the gastric ulcer index induced by ibuprofen and naproxen,

respectively, in rats.
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INTRODUCTION

eptic ulcer, common gastrointestinal pathological

condition, can occur as gastric or duodenal ulcer

and it represents a chronic recidivant disease that
affects the quality of life of the suffers." Gastric ulcer,
defined as a discontinuity in the gastric mucosa
penetrating through the muscularis mucosa,’ results from
the imbalance between aggressive (acid, pepsin,
Helicobacter pylori, nonsteroidal anti-inflammatory drugs
—NSAIDs—, ethanol) and defensive (bicarbonate, mucus
secretion, blood flow, cellular regeneration, endogenous
protective agents like epidermal growth factors and
prostaglandins —-PG-) factors acting on the gastric
mucosa.*®

NSAIDs treatment constitutes one of the most important
aggressive factors on the gastric mucosa, due to the high
frequency of the gastrointestinal adverse effects (AE)
associated to their use (peptic ulcer, stomach and
intestinal bleeding)”® and to their elevated facultative
prescription for treating osteoarthritis, (a very common
chronic diseases in adulthood) as well as the use of
aspirin for preventing the cardio and cerebrovascular
diseases. **°

The inhibitory action of NSAIDs on ciclooxigenase (COX),
fundamental mechanism of their anti-inflammatory
effects, represents at the same time the principal
mechanism of their ulcerogenic action since it curtails
cytoprotective prostaglandins (PG) production, and then
triggers the metabolism of arachidonic acid towards the
5-ipooxigenase (5-LOX) via with the  consequent
overproduction of leukotrienes (LTs), mainly of LTB4,

gastrotoxic mediators that enhance the gastric damage
induced by PGs-deficit."" *?

For these reasons, at the present day it is very common
the consumption of the gastro-protective drugs, as pump
bum inhibitors (PBI), H2-histamine receptors antagonist
(H2RA) and the muco-protective agents, although none of
them is exempt of producing AE.”*™*°

Bearing in mind these facts, the search for new strategies
that ameliorate NSAIDs-induced gastric damaged, being
secure and well tolerated, is updated.

Some different experimental models of NSAIDs-gastric
induced ulcer (aspirin, ibuprofen and naproxen) have
been used in order to evaluate the potential gastro-
protective effect of new substances.'”?

D-002 is a mixture of six high molecular weight fatty
alcohols purified from the beeswax, (Apis mellifera, L)
with the following composition: tetracosanol (6 — 15%),
hexacosanol (7 - 20%), octacosanol (12 - 20%),
triacontanol (25 — 35%), dotriacontanol (18 - 25%),
tetratriacontanol (< 7.5%) (purity > 85%).21

D-002 has been shown to produce anti-inflammatory,
antioxidant and gastroprotective effects in experimental
and clinical studies.”>®

The gastroprotective effects of D-002 have been
demonstrated in different experimental models of gastric
ulcer in rats. Briefly, D-002 treatment prevented
ethanol Pstress,? aspirin,?* % indomethacin,”® #’ pylorus
ligation, * acetic acid, * and ischemia-reperfusion-
induced gastric ulceration in rats.?® In particular, the
gastroprotective effects of D-002 comprise a multiple

mechanism that involves the increased secretion and
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improved quality of the gastric mucus, as well as
antioxidant effects and reduction of neutrophil infiltration
in the gastric mucosa.””*

Up today the NSAIDs induced- gastric ulcer models
utilized for evaluating the gastroprotective effects of D-
002 only have included the aspirin and indomethacin-
induced gastric ulcer models.

Single oral doses of D-002 (50 and 100 mg/kg)
significantly reduced the gastric ulcer induced by aspirin
in rats, ** % which was associated to a reduction of
neutrophil infiltration. Similarly, D-002 (25-100 mg/kg)
administered to rats as single oral doses significantly
reduced the indomethacin-induced gastric ulcer, which
was associated to a reduction in gastric mucosa of the
lipid peroxidation,”® %" hydroxyl radical (*OH) generation,
protein oxidation and myeloperoxidase (MPO) activity.**

However, up to now the effects of D-002 on gastric ulcer
induced by NSAIDs others as ibuprofen and naproxen
(widely used in the clinical practice) have not been
evaluated.

In light of these issues, this study was undertaken to
investigate the effects of D-002 on ibuprofen and
naproxen-induced gastric ulcer, respectively, in rats.

MATERIALS AND METHODS
Animals

Male Sprague Dawley rats (250-300g) were purchased
from the National Center for Laboratory Animal
Production (CENPALAB, Havana, Cuba) and adapted for 7
days to the following conditions: temperature (22-23 °C),
relative humidity (55-60%) and 12 hours dark/light cycles.
Food and water were freely supplied. The animals fasted
for 24 hours prior to the experiments.

The experiments were performed after obtaining the
approval of the Institutional Board for animal use, and
were conducted to the Cuban Guidelines for the Care of
Laboratory Animals and the Cuban Code of Good
Laboratory Practice (GLP).

Administration and dosage

The batch of D-002 (030151211), supplied by the Plants of
Natural Products (National Center for Scientific Research,
Havana, Cuba) was used after corroborating its quality
criteria. Batch composition, assessed with a validated gas
chromatographic method,*> was as follows: 1-
tetracosanol (5 %), 1-hexacosanol (10.2 %), 1-octacosanol
(14 %), 1-triacontanol (34.21 %), 1-dotriacontanol (24.24
%) and 1-tetratriacontanol (3.03 %). Purity (total content
of these alcohols) was 90.7%. Omeprazole (DOMER,
México D.F, México), was used as a reference substance
in the experiments. Both D-002 and Omeprazole were
suspended in 1% Arabic gum/water.

Two experiments were performed for evaluating the
effects of different doses of D-002 on ibuprofen and
naproxen-induced gastric ulcer, respectively, in rats.
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Ibuprofen (Nanjing Baijingyu Pharmaceutical, Naijing,
China) and naproxen (MEDSOL, LaHabana, Cuba),
inductors substances of gastric ulcer were prepared in
suspensions of acacia gum/water (1%)

In both experimental series the rats were distributed in
six groups (10 rats each) in which gastric ulcer by
ibuprofen or naproxen, respectively, was induced: a
control group treated with the vehicle, four with D-002 (5,
25, 100 and 200 mg/kg) and one with omeprazole (10
mg/kg), reference substance.

First experiment: Effects of D-002 on ibuprofen-induced
gastric ulcers

All treatments (vehicle, D-002 and Omeprazole) were
administered as single doses by gastric gavage (5mL/kg)
one hour before the ulcer induction. Two oral doses of
ibuprofen (300 mg/kg) were administered by gastric
intubation with 15 hours of time interval between them.*®
Six hours after the second ibuprofen administration the
rats were sacrificed under an overdose of thiopental
anesthesia. Their stomachs were washed with cold saline
and removed for examining the ulcer index
macroscopically.

Second experiment: Effects of D-002 on naproxen-
induced gastric ulcers

A single oral dose of naproxen (80 mg/kg) was
administered to rats by gastric intubation."® Six hours
after naproxen administration the rats were sacrificed,
the stomach removed and the index ulcer determined
similarly the first experiment above described.

Evaluation of gastric mucosal damage

The stomachs were opened along the greater curvature
and washed with saline solution. The lesions in the gastric
mucosa were examined macroscopically  using
magnification 3x. Ulcer indexes were determined as the
sum of the lengths of the whole gastric lesions (in mm).
Two independent, blinded observers performed the
observations and measurements of lesion lengths.*®

Statistical analyses

Comparisons among groups were done with the Kruskal
Wallis test; while the Mann-Whitney U test was used for
paired comparisons between each treated and control
groups. Statistical significance was chosen for a = 0.05.
Data were processed with the Statistics Software for
Windows (Release 6.1 Stat Soft Inc, Tulsa OK, USA).

RESULTS

Table 1 shows the effects of D-002 on ibuprofen-induced
gastric ulcer in rats. Oral acute administration of D-002 (5,
25, 100 and 200 mg/kg) significantly, markedly and dose-
dependently (r = 0.986; p< 0.05) reduced the ibuprofen-
induced ulcer indexes by 63.4, 70.9, 74.5 and 76 %,
respectively, in rats. The omeprazole (10 mg/kg) oral
administration marked and significantly reduced the ulcer
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index (96.7 % of inhibition), corroborating the validity of
this model in our experimental conditions.

Table 1: Effects of D-002 on ibuprofen-induced gastric
ulcers in rats

s Doses Ul |
(mg/kg) (mm) (%)

Control . 41.65+7 -
D-002 5 15.22 £ 3.7 ** 63.45
D-002 25 12.12+3.21*  70.90
D-002 100 10.60 £2.78 ***  74.54
D-002 200 10.00 £ 1.77***  76.00
Omeprazol 10 1.38 £0.39 *** 96.7

| (%): Inhibition percentage, Ul: Ulcer Index, ** p <0,01; *** p<0, 0001
Comparison vs Control (Mann Whitney U test).

Table 2 shows the effects of D-002 on naproxen-induced
gastric ulcer in rats. Single oral administration with D-002
reduced significantly, markedly (43.97, 52.13, 61.68 and
67.62 % of inhibition, respectively) and in a dose
dependent manner (r = 0.995; p< 0.01) the gastric ulcer
index. The administration with wunique doses of
omeprazole (10 mg/kg) produced significant and marked
inhibitions (75.2 %), which corroborate the validity of this
model in our experimental conditions.

Table 2: Effects of D-002 on naproxen-induced gastric
ulcers in rats

e Doses U |
(mg/kg) (mm) (%)

Control _ 21.56 +2.75 -
D-002 5 12.08 £2.58 * 43.97
D-002 25 10.32£2.99* 52.13
D-002 100 8.26 £ 1.73 *** 61.68
D-002 200 6.98 £2.27 ** 67.62
Omeprazol 10 5.35+1.75*** 75.18

| (%): Inhibition percentage, Ul: Ulcer Index, * p <0,05; ** p <0,01; ***
p<0, 0001 Comparison vs Control (Mann Whitney U test)

DISCUSSION

The present study demonstrated that the oral acute
administration of D-002 (5, 25, 100 and 200 mg/kg)
significantly, markedly and dose dependently prevented
against gastric ulceration induced with ibuprofen and
naproxen, respectively, in rats. The oral administration
with omeprazole (10 mg/kg), reference substance,
inhibited marked and significantly the gastric ulcer
induced by both NSAIDs, which supports the validity of
these models in our conditions and then the results here
described.

In both experimental models the anti-ulcer efficacy of D-
002 was observed from the lowest dose assayed of 5
mg/kg. Then, we can’t define the minimal effective dose
because of lower doses were not evaluated. Similarly, the
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mayor efficacy of D-002 on the two models was achieved
with the highest dose evaluated of 200 mg/kg without
that the maximal effective dose could be defined due to
that superior doses were not investigated. For this
reason, ulterior studies must enlarge the dose range for
this evaluation in order to characterize the dose-effect
relation in these two experimental models of gastric ulcer
induction by NSAIDs which will permit define the minimal
and maximal effective dose, respectively, of D-002.

The fact that D-002 was effective against gastric ulcer
induced by the two NSAIDs, ibuprofen and naproxen, is
agree with their efficacy for inhibiting the gastric ulcer
induced by other agents appertaining to this therapeutic
class as aspirin®? and indomethacin.®® # As can be
observed the efficacy of D-002 for inhibiting the gastric
ulcer by ibuprofen, aspirin and indomethacin have been
very similar (= 75% of inhibition) while that their efficacy
against the naproxen-induced ulcer was lightly inferior in
a 67.6 % of inhibition.

Here, omeprazol (the reference substance) also resulted
more effective against ibuprofen (96.7% of inhibition)
than to prevent the gastric ulcer induced by naproxen
(75.18% of inhibition). The fact that the omeprazole was
effective on both models is according with the reported
by other authors.** %

The pathogenesis of NSAIDs-induced gastric ulceration
mainly involves the non selective inhibition on the two
isoformes of cyclooxygenase (COX-1 and COX-2)
activities.** ® COX-1 is the constitutive isoforme that is
present in gastric mucosa, responsible of the
cytoprotective PG production, while COX-2 is the
inducible isoforme that is present in the inflammatory
cells.*® ¥

Some authors have reported the pivotal role of COX-1
inhibition in the ulcerogenic activity of NSAIDS.®
However; more recent studies have evidenced the crucial
importance of the inhibition on both isoformes since the
COX-1 inhibition regulates the expression of the COX-2
activity for producing cytoprotective PG, as a
compensatory response of the organism to such
inhibition. Likewise, this process has been related with
the gastric hipermotility, neutrophil infiltration and free
radicals generation as additional pathogenic factors.”

On the other hand, the COX inhibition by NSAID conduces
in parallel to triggers the metabolism of arachidonic acid
towards overproduction of LTs, potent quimiotactic
agents for neutrophils and source of free radicals
generation, for what these metabolites are widely
implicated in the NSAIDs pathogenesis.*®

Recent studies have documented that D-002 is a dual
inhibitor of the enzymes 5-LOX and COX-2, “© which
support its anti-inflammatory effects previously reported
and its relation with the reduction of LTB4 generation.*
Then, the 5-LOX inhibition by D-002 could be implicated
in its gastroprotective action against both ibuprofen and
naproxen anti-inflammatory agents.
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Moreover, the ability of D-002 for inhibiting the
neutrophils infiltration in gastric mucosa of rats with
aspirin induced- ulcer® *® as well as for inhibiting the lipid
peroxidation and protein oxidation in gastric mucosa of
rats with indomethacin induced gastric ulcer %% could be
contributing to the gastroprotective mechanism of D-002
for counteracting the gastric ulcer induced by ibuprofen
and naproxen observed in this study.

Thus, taking into account that the pathogenesis of the
gastric ulcer induced by NSAIDs involve basically a
common mechanism and that in a general way D-002
presents a gastroprotective efficacy very similar against
the lesions induced by different NSAIDs, the
gastroprotective mechanism of D-002 against NSAIDs
could be supported by its ability for inhibiting 5-LOX and
its antioxidant effects, but up to now if D-002 affects
gastric motility induced by NSAIDs is unknown and
ulterior studies must investigate it.

On the other hand, taking into account that the
experimental toxicological studies have demonstrated
absence of toxicity of D-002 associated to the
treatment™** and that the clinical studies corroborated a
good security and tolerability profile,“ﬁ'49 its concomitant
use with the NSAIDs, classically utilized in the clinical
practice, could represent an advantage in the prevention
of gastrointestinal complications of this therapeutic class
in relation to PBI, H2RA and the muco-protective agents
due to the AE that they presents.”**

CONCLUSION

Single oral doses of D-002 (5, 25, 100 and 200 mg/kg)
significantly, markedly and dose-dependently reduced the
gastric ulcer index induced by ibuprofen and naproxen,
respectively, in rats.

REFERENCES

1. Ramakrishna K and RC Salinas, Peptic Ulcer Disease, American
Academi of Family Physician, 76, 2007, 1005-1012.

2. Valle DL, Peptic ulcer diseases and related disorders, In:
Braunwald E, Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson
JL, editors, Harrison's Principles of Internal Medicine.15th ed.
New York: McGraw-Hill; 2002. p. 1649-65.

3. Sung JY, Tosi KF, Ma TK, Yung MY, Lau YW, Chiu WY, Causes of
mortality in patients with peptic ulcer bleeding: a prospective
cohort study of 10 428 cases, Am J Gastroenterol, 105, 2010, 84-
9.

4. Ramakrishnan K, Salinas RC, Peptic ulcer disease, Am Pharm
Physician, 76, 2007, 1005-13.

5. Takeuchi K, Pathogenesis of NSAID-induced gastric damage:
Importance  of cyclooxygenase inhibition and gastric
hypermotility, World J Gastroenterol, 14, 2012, 2147-2160.

6. Laine L, Takeuchi K and Tarnawski A, Gastric mucosal defence and
cytoprotection: bench to bedside, Gastroenterology, 135, 2008,
41- 60.

7. Yeomans ND and Naesdal J, Systematic review: Ulcer definition in
NSAID ulcer prevention trials, Aliment Pharmacol Ther, 27, 2008,
465-472.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN 0976 — 044X

Musumba C, Pritchard DM, Pirmohamed M, Cellular and
molecular mechanisms of NSAID-induced peptic ulcers, Aliment
Pharmacol Ther, 30, 2009, 517-31.

Tsumura H, Tamura |, Tanaka H, Chinzei R, Ishida T, Masuda A,
Shiomi H, Morita Y, Yoshida M, Kutsumi H, Inokuchi H, Doita M,
Kurosaka M and Azuma T, Prescription of non-steroidal anti-
inflammatory drugs and co-prescribed drugs for mucosal
protection: analysis of the present status based on
questionnaires obtained from orthopaedists in Japan, Internal
Medicine, 46, 2007, 927-931.

Yajima H, Yamao J, Fukui H, Takakura Y, Up-to-date information
on gastric mucosal lesions from long-term NSAID therapy in
orthopaedic outpatients: a study using logistic regression
analysis, Journal of Orthopaedic Science, 12, 2007, 341-6.

Takeuchi K, Tanaka A, Kato S, Amagase K and Satoh H, Roles of
COX inhibition in pathogenesis of NSAID-induced small intestinal
damage, Clin Chim Acta, 411, 2010; 459-466.

Huisinga K, Martin KM, Protecting the Upper Gl Tract During
High-dose NSAID Treatment for Osteoarthritis: A Practical
Approach, The American Journal for Nurse Practitioners, 16,
2012, 12-17.

Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G,
McGowan J, Towheed T, Welch V, Wells G, Tugwell P, American
College of Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in osteoarthritis
of the hand, hip, and knee, Arthritis Care Res (Hoboken), 64,
2012, 455-474.

Laine L, Kivitz AJ, Bello AE, Grahn AY, Schiff MH, Taha AS, Double-
blind randomized trials of single-tablet ibuprofen/highdose
famotidine vs. ibuprofen alone for reduction of gastric and
uodenal ulcers, Am J Gastroenterol, 107, 2012, 379-386.

Goldstein JL, Hochberg MC, Fort JG, Zhang Y, Hwang C, Sostek M,
Clinical trial: the incidence of NSAID-associated endoscopic
gastric ulcers in patients treated with PN 400 (naproxen plus
esomeprazole magnesium) vs. enteric-coated naproxen alone,
Aliment Pharmacol Ther, 32, 2010, 401-413.

Huang J, Cao Y, Liao C, Wu L, Gao F, Effect of histamine-2-
receptor antagonists versus sucralfate on stress ulcer prophylaxis
in mechanically ventilated patients: a meta-analysis of 10
randomized controlled trials, Crit Care, 14, 2010, R194.

Vivian Molina, Yazmin Ravelo, Yohani Pérez, Ambar Oyarzabal,
Sonia Jiménez, Rosa Mas, Daisy Carbajal, Effects of grape seed
extract, Vitamin C and Vitamin E on ethanol- and aspirin-induced
ulcers, Advances Pharmacological Sciences, 2011, 2011, 1-6.

Rao CM, Ramesh KV, Bairy KL, Kulkami DR, Zinc complexes of
NSAIDs abolish gastric ulceration propensity of parent drug,
Indian Drugs, 28, 1990, 64.

Ghodekar SN, Garg H, Sharma A, Chhikara S, Gawande R, Shaikh
JD, Namdeo AG, Bodhankar SL, Mahadik KR, Antiulcer activity of
methanolic extract of leaf of tylophora indica on histamine and
naproxen induced gastric lesions in rats, Pharmacologyonline, 1,
2010, 141-147.

Shirwaikar A, Aswata Ram HN, Mohaprata P, Antioxidant and
antiulcer activity of aqueous extract of a polyherbal formulation,
Indian Journal of Experimental Biology, 44, 2006, 474-480.

Més R, D-002: A product obtained from beeswax, Drugs of the
Future, 26, 2001, 731-744.

Carbajal D, Molina V, Valdes S, Arruzazabala ML, Mas R,
Magraner J, Anti-inflammmatory activity of D-002: An active
product isolated from beeswax, Prostaglandins Leukot Essent
Fatty Acids, 59, 1998, 235-8.

Carbajal D, Molina V, Valdés S, Arruzazabala ML, Mas R, Anti-
ulcer activity of higher primary alcohols of beeswax, J Pharm
Pharmacol, 47, 1995, 731-3.

&

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

256



Int. J. Pharm. Sci. Rev. Res., 30(1), January — February 2015; Article No. 45, Pages: 253-257

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

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, Revista Cubana de Farmacia,
46,2012, 2.

Molina V, Valle M, Ravelo Y, Carbaja D, Mas R, Efecto del D002 en
la CGlcera gastrica inducida por aspirina, Revista Cubana de
Toxicologia, 1, 2012, 1.

Molina V, Valdés S, Carbajal D, Arruzazabala L, Menéndez R, Mas
R, Antioxidant effects of D-002 on gastric mucosa of rats with
experimentally-induced injury, J Med Food, 4, 2001, 79-83.

Pérez Y, Oyarzabal A, Mas R, Molina, Jiménez S, Protective effect
of D-002, a mixture of beeswax alcohols, against indomethacin-
induced gastric ulcers and mechanism of action, Journal of
Natural Medicine, 67,2013, 182-9.

Carbajal D, Molina V, Valdés S, Arruzazabala ML, Rodeiro |, Mas R,
Magraner J, Possible cytoprotective mechanism in rats of D-002
an anti-ulcerogenic product isolated from beeswax, J Pharm
Pharmacol, 48, 1996, 858-60.

Molina V, Carbajal D, Arruzazabala ML, Més R, Therapeutic effect
of D-002 (Abexol) on gastric ulcer induced experimentally in rats,
JMed Food, 8, 2005, 59-62.

Carbajal D, Molina V, Noa M, Valdes S, Arruzazabala ML, Aguilar
A, Mas R, Effects of D-002 on gastric mucus composition in
ethanol induced ulcer, Pharmacol Res, 42, 2000, 329-32.

Pérez Y, Oyarzébal A, Jiménez S, Molina V, Mas R, Efecto
secuestrador del D-002 sobre radicales hidroxilo en mucosa
gastrica, Revista Cubana de Farmacia, 46, 2012, 87-96.

Gonzélez V, Marrero D, Sierra R, Velazquez C and Vicente R,
Nuevo método por Cromatografia Gaseosa Capilar para el andlisis
del ingrediente activo D-002, Revista CENIC Ciencias Quimicas,
39,2008, 123-124.

Ohara A, Sugiyama S, Hoshino H, Hamajima E, Goto H, Tsukamoto
Y, and Osawa T, Reduction of Adverse effects of indometacin by
anti-allergic drugs in rat stomachs. Arzneim-Forsch Drug Res, 42,
1992, 9.

Altman EM, Bennett JS, Daugherty A, Furberg C, Roberts H and
Taubert KA, Use of Nonsteroidal Antiinflammatory Drugs an
Update for Clinicians: A Scientific Statement From the American
Heart Association, Circulation, 115, 2007,1634-1642.

Bushra R and Aslam N, An Overview of Clinical Pharmacology of
Ibuprofen, Oman Medical Journal, 25, 2010, 155-161.

Praveen Rao PN and Knaus EE, Evolution of Nonsteroidal Anti-
Inflammatory Drugs (NSAIDs): Cyclooxygenase (COX) Inhibition
and Beyond, J Pharm Pharmaceut Sci, 11, 2008, 81s-110s.

Chandrasekaran CV, Deepak HB, Thiyagarajan P, Kathiresan S,
Sangli GK, Deepak M, Agarwal A, Dual inhibitory effect of

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

ISSN 0976 — 044X

Glycyrrhiza glabra (GutGardTM) on COX and LOX products,
Phytomedicine, 15, 2011, 278-84.

Futaki N, Yoshikawa K, Hamasaka Y, Arai |, Higuchi S, lizuka H,
Otomo S, NS-398, a novel non-steroidal anti-inflammatory drug
with potent analgesic and antipyretic effects, which causes
minimal stomach lesions, Gen Pharmacol, 24, 1993, 105-110.

Jainu M, Mohan V and Devi S, Protective effect of Cissus
quadrangularis on neutrophil mediated tissue injury induced by
aspirin in rats, Journal of Ethnopharmacology, 104, 2006, 302—
305.

Pérez Y, Oyarzabal A, Ravelo Y, Mas R, Jiménez S, Molina V,
Inhibition of ciclooxygenase and 5-lipooxygenase enzymes by D-
002 (beeswax alcohols), Current Top Nutraceutical Res, 2014,
(12):1/2, 13-18.

Rodeiro I, Aleman C, Noa M, Menendez R, Méas R, Hernandez C,
Garcia M, Preclinical oral toxicology in rats of Abexol, a natural
drug with antiulcer effects, Drug Chem Tox, 21, 1998, 151-163.

Rodeiro |, Gdmez R, Acosta P, Fernandez I, Mas R, Aleméan C,
Estudio genotodxico del Abexol, un producto con actividad
antiulcerosa, Rev Esp Tox, 15, 1998, 15:117-121.

Rodriguez MD, Gamez R, Sanchez M, Garcia H, Developmental
toxicity of Abexol, a mixture of aliphatic primary alcohols in rats
and rabbits, J Appl Toxicol, 18, 1998, 313-316.

Rodeiro I, Aleman C, Noa M, Rendon A, Méas R, Fernandez SI,
Acosta PC, Hernandez C, Brifiis F, Oral toxicological studies of
Abexol in mice, Rev CENIC Cien Biol, 30, 1999, 73-75.

Aleman CL, Rodeiro I, Noa M, Menéndez R, Gamez R, Hernandez
C, Mas R, One-year dog toxicity study of D-002, a mixture of
aliphatic alcohols, J Appl Toxicol, 21, 2001, 179-184.

llinait J, Terry H, Mas R, Fernandez L, Carbajal D, Effects of D-002,
a product isolated from beeswax, on gastric symptoms of
patients with osteoarthritis treated with piroxicam: a pilot study,
JMed Food, 8, 2005, 63-8.

Hano O, llinait J, Mas R, Fernandez L, Pifiol F, Fernandez J, Effects
of D-002, a Product Isolated from Beeswax, on Duodenal Ulcer: A
Double-Blind, Placebo-Controlled Study, Curr Ther Res , 62, 2001,
394-407.

Rodriguez 1, Ilinait 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, Revista CENIC Ciencias Bioldgicas, 40, 2009,
147-154.

Fernandez JC, Rodriguez I, llinait 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,
Revista CENIC Ciencias Bioldgicas, 43, 2012, 9-16.

Source of Support: Nil, Conflict of Interest: None.

&

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

257



