v

View metadata, citation and similar papers at core.ac.uk brought to you byj: CORE

provided by CiteSeerX

B Fehri, J-M Aiache, /Journal of Natural Products, Vol. 3(2010):141-146

ISSN 0974 — 5211

Journal of Natural Products
Volume 3 (2010)
www.JournalofNaturalProducts.com

Research Paper

Effects of Globularia alypum L. on the gastrointestinal tract

Badreddine Fehri**, Jean-Marc Aiache’
'Department of Pharmacology and Toxicology, Soaié Industries Pharmaceutiques de
Tunisie, Fondouk Choucha-Radés, 2013 Ben Aroussiani
*Department of Biopharmaceutics, Faculty of Pharmaeyergne University
28, Place Henri Dunant — BP 38, 63001 Clermontdrety France
"Corresponding author
(Received 30 March 2009; Revised 06-26 April 204€;epted 02 May 2010)

ABSTRACT

The effect ofGlobularia alypumL. leaf aqueous extract was studied on the
guinea pig isolated ileum. It has been shown tBktbularia alypumL. aqueous
extract induces on basal tone guinea pig isoldeeo a dose dependent contraction
with of a maximal effect of 96.57 + 1.39% of thespense to histamine 1.
Globularia alypum L.-induced contraction was demonstrated to be daduby
acetylcholine, histamine and arachidonic derivativ€he order of potency of the
recorded antagonism was: acetylcholine > histamiaeachidonic acid derivatives. It
has also been shown by charcoal meal test in théhah Globularia alypumL.
induces an increment of intestinal peristalsis thas significant at the dose of 400
mg/kg with a proportion of intestine traversed @f68 + 11.76% (n=10yersus60.69
+ 8.55% (n=10) for the control group (P<0.05). MinaGlobularia alypumL. was
shown to exert an anti-ulcer activity against tlastgc mucosal damages caused by
indomethacin that the mechanism of action may tefwm an inhibition of
intraepithelial lymphocytes migration.
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INTRODUCTION

Globularia alypumL. (Globulariaceae) is a widely growing shrub imet
Mediterranean area. Chemical investigations caraet on Globularia alypumL.
have reported the isolation and characterizatiothefmajor constituents: globularin
and cataptol (Bernard, et al., 1974). Wiefferin§g@) also reported the existence of
aucubin, catalposide, monotropein and catalpol.r Fother iridoid glucosides:
globularicisin, globularidin, globularimin and glalarinin, as well as the lignan
diglucoside liriodendrin, and syringin have beeslated fromGlobularia alypumL.
(Chandhuri and Sticher, 1981). More recently, EB;34 al. (2006) reported the
isolation of a new chlorinated iridodoid glucosidglobularioside from a
hydromethanolic extract of the aerial parts alydurgrowing in Morocco.
Globularia alypumL. is used in popular medicine for the treatmehthmmatism,
gout, typhoid, intermittent fever and diabetes @éabrd and Delphaut, 1948). The
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plant is also described to be an effective laxatB@&lansard and Delphaut, 1948), to
posse’s antileukemic property (Calves, et al., )% potent immunosuppressive
activity (Fehri, et al., 1996). In North Africa thgant is also used to treat gastric
ulcers (Ben Merabet and Abed, 1982). Hence, thikw@s undertaken to investigate
the effects ofslobularia alypumL. on the gastrointestinal tract.

MATERIALSAND METHODS
Plant material: Leaves ofGobulaira alypunilL. were collected on the hills of Testour
(North West Tunisia). After drying in air, the less/were used to prepare aqueous
extract. Approximately 50 gm of leaf material waisund in a blender with 500 ml of
distilled water for 3 minutes. The homogenate wagridfuged for 30 minutes at 2000
g and the supernatent filtered and lyophilized.
Quantification of globularin: Globularin, principal iridoid glucosid present in
Globularia alypumL. leaves was quantified by a reversed phase pmtormed
liquid chromatography method with gradient elutiamd multiwavelengh detection
(Chandhuri and Sticher, 1981) using harpagosidetrgEynthese, France) as a
standard, a commercially compound with very cldsgctural similarity to globularin
(Fehri, et al., 1996).

A Waters Series 510 pump was used as the solvdéredesystem together
with a Waters U6K injector. The system was equipywétl a Spectra Physics Focus
multiwavelength scanning detector and data mantijomavas achieved with an IBM
PS/2 computer. The column was a 250 mm x 4.6 mm $Berisorb 4um ODS
column (Waters, Milford, MA). Separation was acl@dvusing a mobile phase
consisting of Acetonitrile: Water (30:70) to pH 2viih concentrated orthophosphoric
acid. The eluant was monitored at 280 nm with ceteplUV absorbance spectra of
each eluting peak available between 200 and 360.

Quantitative analysis was performed on an extractCpg of dried plant
material. The concentration of globularin in thei@ous extract o&lobularia alypum
L. as determined as from the calibration curve taoted over the range of 0.02-
5ug/ml with each point taken as the mean of 3 detetions.

Guinea pig isolated ileum preparation and experimental procedure: Male guinea
pigs weighting from 300 to 400gm were obtained imoanogeneous breeding center
(Central Animal House, Tunisia Pharmaceutical Itdeis Society). They were killed
by a blow and exsanguinated. The ileum was rapityoved and cut into segments
of 2 to 3 cm, which were equilibrated under a restension of 1g and suspended in
25 ml baths containing Tyrode’s solution at 37°@ gassed continuously with 95%
O; and 5% CQ@ The composition of the Tyrode’s solution was (mMpCl 139.2;
KCI 2.7; CaC} 1.8; MgC} 0.49; NaHCQ 11.3; NaHPQ, 0.4; glucose 5.5. Tension
was measuretsometrically with Ugo Basil strain gauges displyea Geminy Ugo
Basile recorders (Italy).

lleum placed in baths were washed every 15 mintdesl.25h, and then
contracted with histamine ™ until maximal contraction was achieved. At that
stage, they were washed repeatedly and alloweelstauntil they returned to baseline
tension. When baseline was reached, concentratgponse curves tGlobularia
alypumL. aqueous extract were established by cumuladadition. Pretreatment, if
any, were performed 30 minutes befo®obularia alypumL. aqueous extract
addition.

The effect induced byslobularia alypumL. aqueous extract was expressed as a
percentage of the contraction produced by histarh@rfe/.
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Gastrointestinal effects. The gastrointestinal effects Globularia alypumL. aqueous
extract were evaluated by the charcoal meal testribeed by Green, 1959. Male
Wistar rats weighing from 190 to 220 gm were givensolid food but watead
libitum the day before the test. The day of the testattimals were divided in four
groups of ten rats each. The first group (controlig) received distilled water by oral
route (1ml/200gm). The three other groups respelstiveceived by oral route 100,
200 and 400 mg/kg dblobularia alypumL. agueous extract. Thirty minutes later, the
charcoal suspension (charcoal 10g, wheat floorg2ald distilled gsp 100 ml) was
administered to each rat at the rate of 2 ml perTienty minutes later, the animals
were sacrified and the intestine was removed frgiorps to caecum. The intestine
length over all (L) and the proportion of the inbes traversed by the charcoal (I)
were determinate for each rat. The results weraesspd as the percentage of
intestine traversed (100.l/L).

Determination of antiulcer activity: The method used is derived from those described
by Mansoor et al.,, 1986. Male Wistar rats weighbegjween 200 and 300g were
divided into five groups (groups 1 to 5) of 10 aalsm Animals of each group were
subjecting for three consecutive days to the falhgwprocedure:

» Group-1: served as control and received the vehiql€MC:
carboxymethylcellulose 1%)

* Group-2: received 100mg/kg/24h of an indomethaaspsnsion in CMC 1%

* Groups-3, 4 and 5: respectively received 100, 200 400 mg/kg/24h of
Globularia alypumL. extract. One hour later, 100mg/kg/24h of indtmaein
suspension in CMC was administered to all animbésaoh group.

All drugs were administered by oral route undercaume of 1mL/100g.
During the treatment period, animals were onlyvadld to take water. On the fourth
day (24h after the last treatment), all the animedse killed and the stomachs were
immediately removed. The developed ulcers wereuawadl according to the method
of Robert et al., 1979:

e 0:no ulcer

e 1: punctiform ulcers

e 2:ulcers <2mm

e 3:2mm <ulcers <4 mm

Ulcer index in any animal was calculated as:

Sum of total scores x percentage of stomachs presenting ulcers

Number of animals

Afterwards, the stomachs were fixed in 10% of redufiormalin and processed for
paraffin embedding. Then, the stomach tissues skced into 4-5u pieces with a
microtome and stained with haematoxylin and eosin mucosa histological
examination.

Drugs: Harpagoside (Extrasynthese), histamine dihydroaldo(Roussel), atropine
sulphate, methysergide (Merch), mepyramine mal@asens), phentolamine (Ciba),
indomethacin and aspirin (Siphat), imidazole, paoptol, haematoxylin and eosin
(Sigma).

Statistical analysis: All results in the text, tables and figures axpressed as means +
S.E.M. Statistical analysis of the results wasguened by using Student’s test.
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RESULTS
Quantification of globularin: Harpagoside and globularin were respectively dlate
8.65 + 0.02 min (n=12) and 6.53 = 0.01 min (n=20)e calibration curve was linear
with a correlation coefficient of 0.9987. Intra @agprecision was determined as 2.1%.
The concentration of globularin in the aqueousaettwas of 23.30 + 0.70% (n=10).
Effect of Globularia alypum L. aqueous extract on the guinea pig isolated ileum:
Globularia alypumL. aqueous extract exerted on basal tone guirge&sgpiated ileum
a dose dependent contraction with a maximal eti€6.57 + 1.39% of the response
to histamine 18M (Figure-1). This effect was neither modified blemtolamine,
propranolol and methysergide 1 nor by imidazole 5.18M (Table-1). On the
opposite, under the influence of aspirin 3°M) mepyramine 10M, atropine 10M,
Globularia alypum L. aqueous extract-induced contraction was sicguifily
antagonized (Table-1).

Table-1: Effect of pretreatment with atropine, propranolol, phentolamine, aspirin,
imidazole, mepyramine and methysergide on Globularia alypum L. aqueous
extract induced contraction on the guinea pigisolated ileum.

Pretreatment (M) N Emax (MQ) Ema/Histamine 10°M
Control 11 2305.69 + 265.30 96.57 +1.36

Atropine 10 6 206.25 + 16.75*** 10.68 + 0.85***
Propranolol 10 6 2099.76 £ 296.76 75.93 £21.02
Phentolamine 10 5 1985.76 + 431.03 74.23 +£19.84
Aspirin 3.10° 5 1899.54 + 467.11* 70.17 £ 29.72*
Imidazole 5.10 5 2148.04 +471.20 76.03 + 20.57
Methysergide 10 6 2118.63 £ 328.91 80.64 £ 17.63
Mepyramine 10 5 1310.56 + 403.90* 58.17 + 14.28**

 Values are means + S.E.M.,
*  Enax maximal effect and N = number of experiments
» Significant differences from control are shown*#s<0.05, **P<0.01,***P<0.001.

Charcoal meal test: Globularia alypumL. aqueous extract administrated at the doses
of 100 and 200mg/kg did not significantly incredke proportion of the intestine
traversed (60.69 = 8.55%, n=10 for the control greersus63.63 + 11.47% and
63.06 + 11.34% for groups treated with 100 and 2@@kg, n=10 of the plant extract
respectively) (P>0.05). However, when administelad 400 mg/kg, the drug
significantly enhanced the passage of the chartmall.68 + 11.76% (n=10) in
comparison to the control group (60.69 * 8.55%,1)P<0.05).

Protection against indomethacin induced ulcers. Administration of indomethacin
100mg/kg/24 h to the rat resulted to the productibgastric mucosal damages with
an ulcer index of 120 (Table-2). Pretreatment wilobularia alypumL. aqueous
extract at the doses of 100, 200 and 400 mg/kg/ishlted in preventing the lesions
induced by indomethacin decreasing by this way rulodex to 70, 48 and 42
respectively (Table-2).

Histological examination showed in the group ofnaals treated by only
indomethacin the presence of mucosal ulcers repiesdddy an exudation of fibrin
and leukocytes [Figure-2 (photo-3)]. In this groupe loss of substance of the
stomach mucosa was in 80% of animals (8/10). Inofy@osite, when animals were
pretreated by the drug, histological examinatioovwadd in the quasi totality of the
observed cases a gastric mucosa with normal fuaddsantrum [Figure-2 (photos-1
and 2)]. The observed loss of substance of theatbmmucosa in animals receiving
Globularia alypumL. aqueous extract were 1, 3 and 1 out of 10 &t 200 and 400
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mg/kg/24 h respectively. On the other hand, oneobui0 cases in the group treated
by only indomethacin 100 mg/kg/24 h revealed thesence of intraepithelial
lymphocytes whereas, such observation was abselk ihe other groups treated by
Globularia alypumL. aqueous extract.

Table-2: Results of digestive tolerance study- M acr oscopic obser vation.

Treatment Number Number of | Mean % of rats Ulcer
of rats graded scores | presenting ulcers | index
stomachs
0O 1 2 3

Control (Group 1)

Vehicle CMC 1% 10 0O 0 0 0 O 0 0
Group 2 (Indomethacin)

100 mg/kg/24 h 10 2 3 3 2/ 15 80 120

100 mg/kg/24 h +
Globularia alypumL.

(Group 3) 100 mg/kg/24h 10 3 4 3 0 1 70 70

(Group 4) 200 mg/kg/24h 10 4 4 2 0] 08 60 48

(Group 5) 400 mg/kg/24h 10 4 5 1 0] 07 60 42
DISCUSSION

Globularia alypumL. aqueous extract produced on the guinea pigtsodl
ileum a dose-dependent contraction with a maxirffeceof 96.57 + 1.39% of the
response to histamine ‘#Ml. This effect is independent of an interaction hwit
serotoninergic, alpha or beta receptors since ihas modified by methysergide,
phentolamine and propranolol @ (Table-1). FurthermoreGlobularia alypumL.-
induced contraction is not mediated by thrombox&nesince in the presence of
imidazole 5.10M, its effects were not modified (Table-1). On ty@posite, under the
influence of aspirin 3.I8M, mepyramine 18M and atropine 10M, Globularia
alypum L.-induced contraction was significantly antagauiz(Table-1). This may
suggest that arachidonic acid derivatives, histanamd acetylcholine are involved in
Globularia alypumL.-induced contraction. Taking into consideratiBg.y (maximal
effect) values, it is possible to suggest the foitm order of potency of the recorded
antagonism: Acetylcholine > histamine > arachid@uid derivatives.

Globularia alypum L.-induced intestinal peristalsis increment wasoal
demonstrated charcoal meal test in the rat. Thliestudrug induced a dose-dependent
increase of charcoal passage that was signifidatiteadose of 400 mg/kg (71.68 +
11.76%versus60.69 + 8.55% for the control group) (P<0.05).

These two observations demonstrating the enhandewofethe intestinal
peristalsis induced by the drug confirm the laxatwnd purgative properties conferred
to the plant (Balansard and Delphant, 1948).

Administration of indomethacin 100 mg/kg/24h fore@ consecutive days
induced the production of mucosal ulcers charamdrby an exudation of fibrin and
the presence of numerous leukocytes. The stomadosauloss of substance was
observed in 80% of experimental animals. Pretreatméth Globularia alypumlL.
agueous extract at the doses of 100, 200 and 4@KpfAgh resulted to the prevention
of mucosal damages caused by indomethacin.

In groups of animals receiving the plant extradstdiogical examination
showed a gastric mucosa with normal fundus as a®lh significant decrease of
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stomach mucosa loss of substance and a total absématraepithelial lymphocytes.
The mechanism of action by whi¢hlobularia alypumL. aqueous extract exerts its
anti-ulcer activity needs more elucidation. Howevence Globularia alypumL.
agueous extract treatment resulted in the absenicgraepithelial lymphocytes and
leukocytes, it is therefore possible to suggest tha studied drug induces its anti-
ulcer activity by an inhibition of intraepitheliymphocytes and polymorphonuclear
leukocytes migration.
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