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Abstract

The present work aimed at testing, in a rat model of ethanol-induced gastric ulceration, a local folk medicinal claim that dates are beneficial
in gastric ulcers in humans. Aqueous and ethanolic undialyzed and dialyzed extracts from date fruit and pits were given orally to rats at a
dose of 4 ml/kg for 14 consecutive days. On the last day of treatment, rats were fasted for 24 h, and were then given ethanol, 80% (1 ml/rat)
by gastric intubation to induce gastric ulcer. Rats were killed after 1 h of ethanol exposure, and the incidence and severity of the ulceration
were estimated, as well as the concentrations of gastrin in plasma, and histamine and mucus in the gastric mucosa. A single group of rats that
were fasted for 24 h, was administered orally with lansoprazole (30 mg/kg), and was given 80% ethanol as above, 8 h thereafter, served as a
positive control.

The results indicated that the aqueous and ethanolic extracts of the date fruit and, to a lesser extent, date pits, were effective in ameliorating
the severity of gastric ulceration and mitigating the ethanol-induced increase in histamine and gastrin concentrations, and the decrease in
mucin gastric levels. The ethanolic undialyzed extract was more effective than the rest of the other extracts used. It is postulated that the basis
of the gastroprotective action of date extracts may be multi-factorial, and may include an anti-oxidant action.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction The pollen grains of date palm have been used in Egyptian
local practices to improve fertility in women, and in some
Date palms Phoenix dactylifera_., Palmae) have been locations in Arabia date pits are roasted and used in lieu of
cultivated in the Middle East over at least 6000 years ago coffee as a hot beverage.
(Copley et al., 2001 For the natives in this region, dates are Relatively few pharmacological studies have been
considered a staple carbohydrate foddét$hahib and Mar- conducted on dates. For example, it has been shown that,
shall, 2003. Date fruits are also used in the production of depending on the type of extract used, date fruit and pit
local beverages and spirits. In local medicinal practices datesextracts significantly increase or decrease gastrointestinal
are considered a “tonic” and “aphrodisiac”, and in some com- transit (GIT) in mice Al-Qarawi et al., 2003 and that
munities they are thought to be useful against ulcer (Rasheeddate fruit extract has strong antioxidant and antimutagenic

personal communication). In fact, Muslims believe thde" properties Yayalil, 2002. Date palm kernels have been
who eats seven dates every morning will not be affected byshown to exhibit antiaging properties and significant reduc-
poison or magic on the day he eats tHdpited by Miller et tion in skin wrinkles in womenBRauza, 200f, and natural

al., 2003. fats from date palm has been reported to prevent irritant

contact dermatitis §chliemann-Willers et al., 2002 In
* Corresponding author. Tel.: +966 6 3813372; fax: +966 6 3813372.  animals, the pits have been included in the diet of chickens,
E-mail addressalibadreldin@hotmail.com (B.H. Ali). sheep, fish and rats, and have been shown to enhance
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growth in these species (sédi et al., 1999and references  and the residue dissolved in distilled water to the appropriate
therein). doses just prior to use.

In view of the wide consumption of dates in our region, Dialysis to remove sugars was performed using cellu-
the fact that dates are anecdotally reputed to be useful againstose tubing (Spectra/Por, width 32 mm, diameter 20.4 mm,
peptic ulcers, and the fact that Muslims customarily consume volume/length 303 ml, from Spectrum Medical Instruments,
more of the dates during the fasting month of Ramadan, pos-Inc., USA).
sibly to protect the gastric mucosa from the damaging effect
of gastric acid, and because of the scarcity of information 2 4. Experimental design
on the pharmacological properties of date fruits and pits, we
considered undertaking this study to assess the influence of Rats were randomly assigned to the following experimen-
date extracts on the incidence and severity of ethanol-induceda| groups:
gastric ulceration. In addition, the effect of date extracts on
the gastric concentrations of histamine and mucin, and the Group I given distilled water (4 mi/kg) orally for 14 con-

plasma concentration of the hormone gastrin has also been secutive days. On the last day rats were given normal saline
investigated. (2 ml) 1 h before killing.

Group 2 given distilled water (4 ml/kg (orally for 14 con-
secutive days. On the last day rats were given 80% ethanol

2. Materials and methods (2 ml) 1 h before killing.
Group 3 Rats were given the aqueous date fruit extract
2.1. Animals (4 ml/kg) for 14 consecutive days. On the last day rats were

given 80% ethanol (1 ml) 1 h before killing.

Fifty-four adult male Wistar rats weighing between 200 Group 4 Rats were given the dialyzed aqueous date fruit
and 250 g were used in this work. They were obtained for €xtract (4 mi/kg) for 14 consecutive days. On the last day
the Animal House of King Saud University in Riyadh, and ~ rats were given 80% ethanol (1 ml) 1 h before killing.
were divided into eight equal groups. The animals were kept Group S Rats were given the ethanolic date fruit extract
at a controlled temperature of 232°C, relative humidity of (4 ml/kg) for 14 consecutive days. On the last day rats were
65-80% and a light regime of 12 h light:12 h dark (lights on ~ given 80% ethanol (1 ml) 1 h before killing.
at 6:00). Except otherwise mentioned, pelleted Purina chow Group 6 Rats were given the aqueous date pit extract

and water were provided to the rats ad libitum. (4 ml/kg) for 14 consecutive days. On the last day rats were
given 80% ethanol (1 ml) 1 h before killing.
2.2. Plant material Group 7 Rats were given the dialyzed date pit extract
(4 ml/kg) for 14 consecutive days. On the last day rats were
Fresh fruits of Sukari date$(dactyliferal.) were ob- given 80% ethanol (1 ml) 1 h before killing.
tained from a local date manufacturing factory. Samples of Group & Rats were given the ethanolic date pit extract
these dates were kept frozen for future reference. (4 ml/kg) for 14 consecutive days.
Group 9 Rats were given a single oral dose of lansoprazole
2.3. Plant preparation and administration (30 mg/kg), and 8 h later was given 80% ethanol as above,

1 h before killing.

The date fruits were manually separated from the pits
and the latter were washed clear of any fruit, dried at room 2.5. Ethanol-induced gastric lesion
temperature and ground into powder using a stainless-steel
blender. The water extract of the date fruit was made by Rats were deprived from food (but not water) on day
adding distilled water to coarsely pounded date fruit (3:1), 14 of the experiment. On the last day of experiment (day
and leaving for 48 h in a refrigerator {€) with continu- 15) rats were given 80% ethanol (1 ml) by gastric intuba-
ous stirring. The agueous extract was then used daily fortion 1 h before killing, except for rats in group 1 which
14 consecutive days. To remove sugars from the extract,was given normal saline (1 ml/rat), and group 9 (positive
the aqueous extract was dialyzed. Dialysis was carried outcontrol) which consisted of six rats that were fasted for
under running tap water for 24 h. The dialyzed water ex- 24 h, administered orally with lansoprazole (Sigma, MO,
tract was kept refrigerated and used daily for 14 consecutive USA) (30 mg/kg), and was given 80% ethanol as above, 8 h
days. thereafter.

A soxhlet apparatus was used to obtain an ethanol extract. The animals were anesthetized with ether, and rapidly de-
The ethanol was then evaporated and the residue diluted withcapitated 1 h after ethanol treatment. Blood was collected
water to give the required concentration. The pounded datein heparinized tubes and centrifuged at 90@ for 15 min
fruit or pits were added (1:3) to either ethanol or distilled wa- at 5°C. The plasma obtained was stored-0°C pend-
ter. Extraction was carried out aP@ with continuous stir- ing gastrin assay. The stomach of each animal was excised
ring. The ethanol extracts were then concentrated to drynessand opened along the greater curvature. After washing with
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normal saline and removal of blood, the gastric lesion was 2.10. Statistical analysis

quantified using a stereo-microscope. Gross mucosal dam-

age was assessed in llinded manner by calculation of Values reported are expressed as me&E.M. The sig-

a lesion index based on the number and severity factor of nificance of differences between the control and ethanol
lesions as described previouskgrawal et al., 200D The and/or date-treated groups was tested by least squares anal-
stomachs were inflated with 10 ml of 1% formalin for 10 min ysis of variance using the general linear models (GLM) pro-
to fix the inner walls. The average number of ulcers per cedures of the statistical analysis systSA$, 1996.

stomach was recorded. The lesion index was calculated as

the total number of lesions added to their respective severity

factor. 3. Results

The results of this work are shownTrables 1-3
Table 1shows the effect of treatment with various date ex-
tracts on the number, severity and ulcer index. The ethanolic
Gand, to a lesser extent, the aqueous date fruit extract amelio-

Gastric mucus was quantitatively measured as describe rated the severity of gastric ulceration. The effect of the date
by Corne etal. (1974)The stomachs were removed and were . Y Ol g .
pit extract was less evident. The positive control lansoprazole

soakedin 0.1% Alcian blue solutionfor 2 h. The uncomplexed ™. nificantly reduced the lesion inde
dye was removed by two successive washes at 15 and 45 mirp' 9N y reduce lon Index.
Table 2 summarizes the histological changes seen af-

in 0.25 M aqueous sucrose solution. Dye complexes with gas- .
q Y P 9 ter treatment with ethanol and date extracts. Ethanol treat-

tric wall mucous were extracted by immersion in 10 ml of . ; .
ment induced severe necrosis, haemorrhage, congestion and

0.5M MgCl, for 2. The resuiting blue solution was shaken oedema in stomach sections. These actions were marked|
with equal volumes of diethyl ether and the optical density of . ' y
ameliorated by lansoprazole, and to a lesser extent by pre-

the aqueous phase was measured at 605 mm by a UV—visibI% . ) . ) .
. . reatment with date fruits and pits. The ethanolic undialyzed
spectrophotometer (B&L 2000). The quantity of mucin was date fruit extract was more active in this regard than the other

expressed agg of Alcian blue extracted per weight (g) of exiracts tested.

stomach. The concentrations of gastrin in the plasma, and histamine

and mucin in the gastric mucosae in control and treated rats
2.7. Gastrin measurement with date extracts and lansoprazole are showiiahle 3

Ethanol treatment induced a significant increase in the

The gastrin hormone was assayed in the collected plasmaconcentrations of gastrin and histamine, and significantly

samples using a radioimmunoassay (RIA) technique accord-decreased that of mucinP&0.05). These effects were
ing to the procedure described by the manufacturer (IBL- significantly antagonized by the pre-treatment of rats with
Hamburg, Germany, cat. No: Ml 131 01). lansoprazole and by date fruit aqueous and ethanolic extracts
(P<0.05). Date pits extracts were not significantly effective
in antagonizing these effects.

2.6. Measurement of the mucin content in the gastric
wall

2.8. Histamine estimation

Histamine in the gastric mucosa was separated by thin4 Di .
layer chromatography according to the modified method of *+ “SCUSSION

Shalaby (1994) Histamine dihydrochloride (Sigma, MO, . . .
y ) Y (Sig Rat gastric mucosal damage induced by high concentra-

USA) was used as standard for identification of the spots in . X ) .

the plates and for spectrophotometeric determination (Spec—tlons Of ethanol has W|d'el'y been used to investigate gastro-
tronic 2000, Bausch and Lomb at 570 nm) of samples after protective effect of medicinal plants (e gau et aI.,_ 199y .
elution from the plates. Values were expressed as mg/g c)fThe present results suggest that_pretreatment with date fruit
stomach weight. (and to lesser extent pit) ethanolic and aqueous extracts for

14 days markedly ameliorated the ulcer index, and some his-

tological and biochemical indices of ethanol-induced gastric
2.9. Histopathological examination ulceration in rats. This lends support to the local folk medic-

inal claim that dates may be useful to humans with ulcers.

Gastric tissue samples were fixed in 10% neutral formalin  |n this work we selected lansoprazole as a reference anti-

and processed for routine paraffin blocking and H&E stain- yicer drug (rather than a histamine antagonist) because it
ing. These were “blindly” examined under the microscope has been shown that prostaglandins provide a much better
for histopathological change such as congestion, oedemaanti-ulcer effect on ethanol-induced gastric damazje(and
erosions, ulcerations and necrosis. The severity of histopatho-Ogle, 1992. Treatment with ethanol-induced the expected
logical changes was expressed according to an arbitrary scalgctions in the stomach of rats, and those included severe
(between—to + + + +). histological damages (necrosis, haemorrhages), and a signi-
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Table 1

Effect of date fruit and pits extracts on ethanol-induced gastric ulcers in rats

Treatment Number of ulcers/stoma@) ( Severity per stomactb) Lesion index &+b)
Group 1 distilled water + saline 0 0 No ulcers seen
Group 2 distilled water + ethanol 810.9 8.0+0.9% 161+ 1.8
Group 3 date fruit aqueous extract + ethanol 4.9 5.440.6° 9.6+1.1°
Group 4 dialyzed date fruit aqueous extract + ethanol BAE 6.1+ 0.5 12241.1°
Group 5 date fruit ethanolic extract + ethanol 310.3 4.2+0.8 73+0.7
Group 6 date pits aqueous extract + ethanol £.0.6¢¢ 6.1+0.6° 131412
Group 7 dialyzed date pits aqueous extract + ethanol 460667¢ 5.4+0.5 120+1.1°
Group 8 date pits ethanolic extract + ethanol &0.5¢ 4.9+0.% 109+ 1.0
Group 9 lansoprazole + ethanol 1460.3 0.94+0.14 25+0.4

Values (means: S.E.M. from six rats), with different superscripts are significantly differ€w Q.05) from the values in the same column. Distilled water

(4 ml/kg) or various date extracts were given daily at an oral dose of 4 ml/kg orally for 14 consecutive days; 24 h after the last day of treatmengivais wer
80% ethanol (1 ml) per os 1 h before killing. A single group of rats that were fasted for 24 h, was administered orally with lansoprazole (30 mg/kg), and wa
given 80% ethanol as above, 8 h thereafter, served as a positive control.

Table 2

Histopathological evaluations of the effects of date aqueous and ethanolic extracts on the induction of gastric lesions in the rats

Treatment Necrosis Haemorrhage Congestion Oedema
Group 1 distilled water + saline — — _ _
Group 2 distilled water + ethanol +++ ++++ ++++ ++++
Group 3 date fruit aqueous extract + ethanol - +++ +++ +++
Group 4 dialyzed date fruit aqueous extract + ethanol — - + +
Group 5 date fruit ethanolic extract + ethanol - + ++ ++
Group 8 date pits agueous extract + ethanol + ++ ++ ++
Group 7 dialyzed Date pits aqueous extract + ethanol + ++ ++ +
Group 8 date pits ethanolic extract + ethanol + + + +
Group 2 lansoprazole + ethanol - — + +

—, normal; +, little effect; ++, appreciable effect; +++, severe effect; ++++, intensively severe effect, distilled water (4 ml/kg) or variousatatevesre

given daily at an oral dose of 4 ml/kg orally for 14 consecutive days; 24 h after the last day of treatment, rats (six in each group) were given 80%ré}hanol (
per os 1 h before killing. A single group of rats that were fasted for 24 h, was administered orally with lansoprazole (30 mg/kg), and was given 8@% ethano
above, 8 h thereafter, served as a positive control.

Table 3

Effect of treatment of rats with date fruit and pits extracts on plasma gastrin, gastric histamine and gastric juice mucin activity
Treatments Gastrin (pg/ml plasma) Histamine mg/g stomach weight Mignstomach weight
Group I distilled water + saline 15.2 1.0 2204+ 1.5 244 0.22
Group 2 distilled water + ethanol 1252 2.8 298.3+ 18.2 0.4+ 03
Group 3 date fruit aqueous extract + ethanol 10£712.3 217.34+ 19.¢ 19+ 0%
Group 4 dialyzed date fruit aqueous extract + ethanol 118.33.% 230.2+ 24.F 20+ 0.2
Group 5 date fruit ethanolic extract + ethanol 981510.1° 21124+ 3. % 214+ 0.2
Group 6 date pits aqueous extract + ethanol 116.92.3 228.4+ 19.¢ 16+ 0.2
Group 7 dialyzed Date pits aqueous extract + ethanol 113.83.1° 225.8+ 17.# 1.4+ 02
Group 8 date pits ethanolic extract + ethanol 10&711.9 205.5+ 20.Z 12+ 0.2
Group 9 lansoprazole + ethanol 348 4.3 205.5+ 20.2 1.2+ 02X

Values (means: S.E.M. from six rats), with different superscripts are significantly differ€w Q.05) from the values in the same column. Distilled water

(4 ml/kg) or various date extracts were given daily at an oral dose of 4 mi/kg orally for 14 consecutive days; 24 h after the last day of treatmemgivatis wer
80% ethanol (1 ml) 1 h before killing. A single group of rats that were fasted for 24 h, was administered orally with lansoprazole (30 mg/kg), and was give
80% ethanol as above, 8 h thereafter, served as a positive control.

ficant increase in plasma concentrations of the gastric events leading to the production of arteriolar vasodilatation
hormone gastrin, reduction in mucin and an increase in thein injured tissuesElack, 1993. Gastric mucus (mucin) is an
histamine concentrations in the gastric mucosa. These pa-important protective factor for the gastric mucosa and con-
rameters were selected for study because of their relevancesists of a viscous, elastic, adherent and transparent gel formed
to the pathogenesis of gastric ulceration. For example, gastrinby 95% water and 5% glycoproteins that cover the entire gas-
is a gastrointestinal hormone that, among other various func-trointestinal mucosa. Moreover, mucus is capable of acting
tions, regulates gastric acid secretion, releases histamine, ands an antioxidant, and thus can reduce mucosal damage me-
regulates gastric endocrine cell proliferatidhiglsh, 1993, diated by oxygen free radicalR¢petto and Llesuy, 2002
Stimulation of the oxyntic cells by histamine is the final com- In this work we used dialyzed and non-dialyzed extracts.
mon pathway by which neural and endocrine mechanisms actDialysis was used to remove the sugars from the extracts. Pre-
in inducing acid secretion. Histamine is involved in a cycle of viously dialyzed and non-dialyzed extracts caused opposing
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effects on GIT transitAl-Qarawi et al., 2008 In the present  Ali, B.H., Bashir, AK., Alhadrami, G., 1999. Reproductive hormonal
work, non-dialyzed extracts seemed to be more active as gas- status of rats treated with date pits. Food Chemistry 66, 437-441.
troprotectants than dialyzed extracts. Al-Qarawi, A.A., Ali, B.H., Mougy, S., Mousa, H.M., 2003. Gastroin-

. . .. testinal transit in mice treated with various extracts of d&ieognix
Ethanol-induced gastric ulceration is known to be related - viera ). Food and Chemical Toxicology 41, 37-39.

to an anti-oxidant action, increased lipid peroxidation and aj.shahib, W., Marshall, R.J., 2003. The fruit of the date palm: its pos-
eneration of free-radicalsT¢rano et al., 1989 Recentl sible use as the best food for the future. International Journal of Food
g y
Vayallil (2002)discovered that date extracts possess signif-  Science and Nutrition 54, 247-259. _
icant antioxidant action in vitro. This may, at least partially, Bandyopadhyan, D., Biswas, K., Bhattacharyya, M., Reiter, R.J., Baner-
b f th ibl hani b hich dat tract jee, R.K., 2001. Gastric toxicity and mucosal ulceration induced
€ one o . € possible mec anllsms y whic . ate ex r?‘C S by oxygen-derived reactive species: protection by melatonin. Current
have ameliorated the ethanol-induced gastric ulceration.  olecular Medicine 1, 501-513.
Recently we have found that dates contain relatively high Bauza, E., 2002. Date palm kernel extract exhibits antiaging properties
concentrations of the anti-oxidants melatonin and vitamin E and significantly reduces skin wrinkles. International Journal of Tissue
(Al-Qarawi et al., unpublished data). It has been reported that __Reactions 24, 131-136. _ o
treat t with latoni ¢ tric ul . dBlack, J., 1993. Reflections on the analytical pharmacology of histamine
reatment wi m_e atonin prevents gastric u cerogeneS|s. an Hy-receptor antagonists. Gastroenterology 105, 963-968.
decreas'es U!Cer IhdeBéndyopadhyan etal., 2001; Bubenik, gupenik, K.G.A., 2002. Gastrointestinal melatonin: localization, function
20032. Vitamin E in palm oil has also been shown to reduce  and Clinical relevance. Digestive Disease Sciences 47, 2336-2348.
ethanol-induced gastric ulceddrrin et al., 1999 Taken Cho, C.H., Ogle, C.W., 1992. The pharmacological differences and simi-
together, these results corroborate our present finding of larities between stress- and ethanol-induced gastric mucosal damage.

an ameliorative action of dates on ethanol-induced gastric Life Sciences 51, 1833-1842.
9 Copley, M.S., Rose, P.J., Clampham, A., Edwards, D.N., Horton, M.C.,

ulceration, possibly due to its relatively high content of Evershed, R.P., 2001. Detection of palm fruit lipids in archaeological

antioxidant substances. pottery from Qasr lbrim, Egyptian Nubia. Proceedings of the Royal
In conclusion, the present work has suggested that date Society, London 268, 593-597.

extracts can ameliorate ethanol-induced gastric ulcers, and“°™Me: S.J., Morrissey, S.M., Woods, R.J., 1974. A method for the quanti-

. . . . tative estimation of gastric barrier mucus. Journal of Physiology 242,
that, in view of the fact that ethanol induces ulceration by 116-117 g ysiolody

an antioxidant action, and that dates contain relatively high jarrin, k., Renuvathani, M., Nafeeza, M.1., Gapor, M.T., 1999. Compara-
amounts of anti-oxidant substances, it is possible that the tive effect of palm vitamin E and ranitidine on the healing of ethanol-
mechanism of the gastroprotective action is via an oxidant induced gastric lesions in rats. International Journal of Experimental
action, however, other mechanisms cannot be excluded. _Pathology 80, 259-263.

Pendina further pharmacoloaical and toxicoloaical studies Miller, C.J., Dunn, E.V., Hashim, I.B., 2003. The glycaemic index of
Ing u p gl X gl s dates and date/yoghurt mixed meals. Are dates “the candy that

to delineate the mechanism(s) of action of dates as gastro- grows on trees™? European Journal of Clinical Nutrition 57, 427—

protective agent, and their toxic effects, compounds from  430.

dates may potentially be useful in ulcers. Repetto, M.G., Llesuy, S.F., 2002. Antioxidant properties of natural com-
pounds used in popular medicine for gastric ulcers. Brazilian Journal
of Medical and Biological Research 35, 523-534.

SAS, 1996. SAS User's Guide. SAS institute, Cary, NY, USA.
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