











Y ke

— s M e e b

ANTIULCER POTENTIAL OF RED GRANGE JUICE 335

Ulcer Healing Studies: Acetylsalicylic Acid (ASA)-induced Ulcer in Rat,
Drug Treatment, and Macroscop:c Exammahon

To examine the effect of the ROC on spontaneous ulcer healing, acctylsahcyhc acid

(ASA, dissolved in 2 m! 150 mM HCI) was suspended in 1% carboxy methyl ccllulosc

{CMC)/distilled Wal'ér;'éjid ‘Wag ddministéred orally to rats a1 the dose of 0.2 g kg™! body

~ weight (10 ml kg™ b. w.) for 3 consecutive days to induce ulcer in the cxpenmemal ani-.
- mals. The extract was orally given to rats at the doses of 0.2 and 0.4 g kg™ once a day

(9:00 AM) for 7 consecutive days begmmng on the 4% day. The same volumeé of distilled

~* water, used as a vehicle, was orally administered to rats once a day for the same period ’
- (10 ml kg™ b.w.).] The rats. were randomly divided in five groups of five ammals each
. accordmg to the respectwc treatment (Table 1) "

. Group i (vehrcle) recewed distilled water (10 ml kg_' b.w. p 0.) once da11y, for 10 -

consecutive days. On’ 11% day rats were sacnf' ced;

" ® Group I (ASA) received ASA (02 g kg b w. p 0.) once dally, for 3 consccutlve days

On 4™ day rats were sacrificed;

. Group Il (ASA + vehicle) recewed ASA (02 g kg‘] bw po) once dally, for .

3 consecutive days and vehicle (distilled water; 10 m! kg™ b.w.; p.o) for the followmg
- 7 consecutive days. On 11® day rats were sacrificed; .

0 Group IV (ASA + 'ROC0.2 £ kg‘f) received ASA (0.2 g kgt b w., p.0. ) once dally for
3 consecutive days and the ROC (0.2 g kg'1 bow. p 0.) for the followmg 7 consecuuve'
days. On 11 day rats were sacrificed:

® Group V (ASA + ROC 0.4 g kg™) received ASA (0 2 g kg'l b.w., p.0.) once daily for

© 3 consecutive days and the ROC (0.4 g kg™’ b w. p 0. ) for the fo]lowmg ? consecutwe
- days. On. 11Lll day rats were sacnﬁccd

- The animals were mamtamed on ‘normal pellet diet and water was prowded ad libi-

" tum. Twenty four hours after the last treatrient, the animals were sacrificed by means of -

penthobarbital administration. The abdomen was cut open through a midline incision; the
stomach was cut, opened along the greater curvature and the length of each ulcer was -
measured and scored on an arbitrary 0-6 pomt scale (2)./2 The ulcer index (UT) of each

' "stomach was the sum of its scores.

Table 1 Ulcer healing study pmtocoi, '

Day of treatment

Group Treatroent 1° 2 3 -4 5% 60 70 8 9 O II°
B E Vehicle v VY vV V.V Vv V.v v v s

It ASA ASA ASA ASA s

If1 ASA + vehicle ASA ASA  ASA Y L v L2 R Y S

v ASA + ROC ABA ASA ASA T T T T T T T S

. o0zgkg” o .
v ASA + ROC ASA ASA ASA T T T T T T T S
0.4 gkg!

" V = vehicle (distilled water); ASA = acetylsalicylic acid: T = wreatment (Red Orange Complex: ROC), § = the
anirnals were sacrificed by means of penthobarbital administration.
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Histological Examination
. _ Histological analysis was carried out
on ulcerated damaged gastric mucosa. After macroscopic €x

sue samples were harvested in le
microscopy (SEM). The tissues wer

cacodylate buffer at yoom temperature (pH 7.3)

After 2 hours, the samples were postfixed in 1
1 hour. Samples were

(CPD 030

cacodylate buffer (0.1 M) for an additicnal
graded ethanol concentrations, critical po
Balzers, Liechtenstein) and gold-
samples were examined with a Cambridge
.{Cambridge Instruments, Cambridge, UK.

- ¢ Statistical Analysis

' Data are expressed as mean + SEM per each expe
test (Statistical Softwa
IL, USA). A P value < 0.05 was consid

Kruskal-Wallis followed by Dunn’s
entific Software Corporation, Chicago
cally significant. - I
RESULTS

- Acute and Subacute Toxicity

thé observation ‘period
. ROC may be considered DON-toXic.
* Experimental Gastric Ulcers -

lesions (more or less thic

| (04 g kg™) significantly reduc

Table2 Acute oral toxicity inrats. =

* The intragastric ethanol’ administration’
' ened) in the glandul
~ effect was observed in the_forgstoihath_"_mucpsa_(ffl'g. 1)..Oral pre

_ od the extent of ethanol-ind
tained the rats stomach mucosa in @ pearly normal statu

sion sites and were prepar
e fixed in 2.5% glutarak
added with 2% sucrose overni
% osmium tetroxide (0504) in sodium .
dehydrated through
Bal-Tec device,
-Tec device). The
MICIOScope

int-dried in CO,
(SCD 040 Bal

coated by spuftering
60 scanning electron

Stereoscan 3

" No deaths or any- toxic symptoms were recorded up to 4 g kg
(Table 2). Moreover, BO

- recorded up to 30 days of treatments with 0.4 ¢ kg

produced _éx_tensi
ar portion of the

4

Test dose (g kg™ bw.)- . lmmediate 4 8h

Vehicle - N N N
0.5 N N N
i N N N
2 N N N
N N N

N = pormal

I b.w. of the ROC in

10 determine the effects of the ROC (0.4 & kg™
amination of the stomach, tis-
ed for scanning electronic
dehyde prepared in 0.1 M
ght at 4°C.

rimental group and analyzed using -
are SigmaStar 2.03, 1 andel Sci- -
ered statisti-

deaths or any toxic symptom Wwere.

-1. These data demonstrated that the

ve necrotic hemorrhagic
mucosa, but little, if any o
weatment with the ROC

uced mucosal necrosis and main-
s. In fact, in animals pre-treated

T 4n 48h .. Tdays 14 days
N N N N6 death
N N N No death
N N N No death
N N N Mo death

Fig
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‘on microscope
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03, Jandel Sci-
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sis and main- .
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14 days

" No death
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Figure 1 Gross anatomy of gastric mucosa: (A) normal rat, (B) EiOH-treated raL, and (C) indomethacia-treated rat.
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' I.Tablt 3 Effect of the ROC and sucraifate on
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with the ROC, a signiﬁcant inhibition of EtOH mucosal injury was detected (LI1=3%058

Li=1082inthe ROCO4 2 kg™ pretreated rat group; P < 0.05). 1tis
remarkable that, at thg dose of 0.4 g kg, the protection against ethanol injury produced

by ROC was greater than that induced by 0.7 g kg of sucralfate, a clinically effective,
drug (Table 3). This pro ed by scanning elecyon MICroscopy

ective. effect was confirm
(SEM) that showed significant epithelial damage in EtOH group and minimal damage in
ROC group (Fig. 2)- . - :

The protective activity of the ROC was considerably reduced in ethanol induced
ulcer model with previous administration of indomethacin (inhibition of the ulcerative
lesion index only by 22.5%) (Table 4). Moreover, in indomethacin-prctreatcd rats, SEM
did not revealed marked differences between the experimental groups, indicating that
aﬁsolute_EtOH—indumd gastric lesions in rats.

- - NP of nlcer-free stomachs
. (Prevention from ulcer)

Treatment (o) Dose (gke’ b " Lesionindex.  Inhibition (%)

* Yehicle . 3058, s o5
.ROC - _ S 82 0. wo29%061 C3n o5
- S S o 1ko82r . 6667 S U
Sucralfate eTl - 12550.96* 5833 © 5.
ehicle groug; Donw'sfest. -

- Mean vaiue £ SEM, n=5: ’_‘P{'O;{)fé_u ¥

~ bw B) on absolute BDHmdnccdgm;m:‘. mucosal lesions
rotective effect versus ethiznol-induced

atial protect in
clogy even thovgh inl_‘lamméltory infiltrates were visible (B).

" Table 4 Effect of the ROC 0i the ulceration induced by absolute EXOH

Treatment (.0} T Dose (gkg™ bow) - Lesion index - i it : -\ " (Prevention from ulcer)
Vehicle o - 326049 o~ w5
ROC 02 G103 31 _ o/5

B 0.4 . 25x037 A : 05

Mean value £ SEM, 1 = 5. *P « 0.05 vs vehicle group; Dunn’s test.

g (A) in rats.
ulcer, In fact, the gastric epithelinm:

N° of ulcer—fmé stomachs




n rats.
elinm

machs
slcer)

inhibition of prostagland

~ tion (Group I _A_SA) was
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i in synthesis by indometbacin reduced the preventve efficancy of
the ROC in the ethanol lcer (Big. 3% e e
. Subcutanedus adminis'tratipn of ik omethacin 0058 kg™ resulted in the produc-
tion of punctifonn'and Fliform gastric ulcers Ul = 27.1 £ 3.64), predominanty 12 the
glandular portion of the storach and few or nope in the antrum (Fig. 1). The pretreatment
of rats with- the ROC (0.4 g kg significantly protected against the development of
indomethacin-induced gastric ulcers (U= 135 £1.08). The effect of ROC was compara-
ble with that of ranitidine, whiich, hawgver, showed the highest level of gastTic protection
(Table 5). This protective. e_ffe;:'t'véfasfponﬁrmed by SEM (Fig. 4) that showed a-good .
mucosal morphology of gastric tjésue in the ROC pre-treated growp. - - 3
" Tn a subset’of Experiments we examined the effect of the ROC on spontaneous ulcer
healing. Treatment with the ROC (Group IV-V) produced a significant decrease in the
extension of alceration produced by ASA (Table 6). The Ul after 3 days of ASA administra-
15+33. The ULof control rats (Group I ASA + vehicle), signif-
icantly de 1042 +0.5 the following 7 days because the alcers tend to heal paturally.
" The Ul after 7 days of ireatment with the ROC was A41+0.5 (Group IV; ASA+ 0Co2
kg Hand 1.6E1 5.(Group V; ASA +ROCO4 g kg ). SEM confirmed in vivo results o
i fct, n the growp weated wih e £OC focal

gastric ulce induced by, aspirin (1
'_d_iécpitk__neliz.atidp,_ with preservation of aormal morphology Were c_:vi_c_léhtf Oaly -

- B(SEM X200)
G1OH (A) in indoerhacin:
mucaosa showed wide
presence of

‘slceration induged by absctute
ine and ethanol (A), the gastric
er, exhibition of the larnina propria, and’
between the experimental groaps {B)--

' A_(SEM_X:;GO) o
-1 h.w.;.B) on the

3 Fffect of the ROC 4 8¥2
pretreated rats. When sats were 4 with both indometac
f the epithelial 1ay

_ arcas of remarkable alterations with 1oss ©
SEM did not reveal marked differences

gastri'c ulcers in rats.

N° of ulcer-free stomnachs o
(Prevention from uloes)

raniﬁdine on indomethacin—induced

Vehicle - /s
- ROC 02 13.9+201 1.8 o5
13.5+ 1.08* 50.2 45

Ranitidine
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A (SEM X200) : B (SEM X200) y
. Figure 4 Effect of the ROC (0.4 gkgtbw;B)on indomethacin-inducéd gastric ulcers {A} in rats. In the con-
troi group, scanning electron micrograph (A) indicates that surface topography was extremely disrupted with epi-
thelial desquamation In the ROC-treated group (B), scanning electron micrograph indicates a normal topography
with very slight degree of epithelial degeneration, : S .
. Table 6 Effect.of the ROC (0204 g kg™ bw., p.o) on gastrie uleers induced by aspirin (ASA; 0.2 g k™!
b.w., p.0.) in rats. o :
) _ . o s _ - Neofulcer-free
Treatmenit{p.o.) .~ o © . Ulkerindex Inhibition (%) - stomachs
B Vehicle (for 10 days) _ R T
o . ASA (for 3days) 1533 Y
m . ASA (for 3 days) + Vehicle 523005+ 12 s . 3 __
: ) (for 7 days) o C R : o : e - €
V- " ASA(for3days)+ROCO2gkg? - d1+G5e - 63 - v o R .
- _ . (for7 days) S o - - Fig
SV  ASA (for 3days) +ROCO4gkg™ . 1615 . g9 DR V- " po.
. . (for Tdays) . - L . _ _ o o T wal
" Mean value * SEM, n = 5.*P < 0.05 vs vehicle group; Dunn's test. - T . o . ; : : .
. limited and modest signs of inflammation could be detected. These data demonstrated that B I
ROC a’oge_:le;_ated the healing of ASA i_ndu_ce_n_d ulcers after the treatmen for 7 days. - - - S e fact
S S S S L o . rier,
-DISCUSSION -~ - . . . : ) : - L L A " mai)
' Rat gastric mucosal damage induced by ethanol and indometachin has widely been - _ :j;::
_used to investigate gastroprotective effect of medicinal plants. In these models, cytopro- _ - Cand
tection is assessed in terms of the absence ot reduction in macroscopically visible lesions.’ _ = s
The results confirm that both’ necrotizing agents, EtOH and indomethacin, produced - = S ple ¢
- severe gastric damage. The exteasive gastric damage induced by EtOH is related to an E - _ muse
~oxidant action, increase lipid peroxidation ‘and genetation of free-radicals. ¥ The k.
mechanisms of indomethacin-induced stomac_h ulcers include inhibition of prostaglandin P.f.ﬂYE.
" biosynthesis, reduction in gastric mucosal blood flow, and inlerferen_ce with restitution : . . More
and tissue repair, 1251 Healing of gastric ulcers is a very complex event and involves epithe- . rats
lial ceil migration and proliferation, reconstruction of gastric glands, angiogenesis, and er
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B(SEMX200) -~

C(SEM X200) R II)(SEM"XZOIOI)

- Figure 5 Effect of the ROC 04g kg‘l bow., p.ﬂ) on gastric ulocrs induced by aspmn (ASA; 02g k 1w,

p-0.)irrais. A: vehicle {distilled water) for 10 days; B: ASA for 3 days; C: ASA for 3 days and vehicle (distilled .- .

waier) for the following 7 days; and D: ASA for 3 days and the ROC for the following 7 days. In the group
* treated with the ROC (D) focal areas of disepithelization, with preservation of normal morphology were evident.

production of granulation tissue.*® Various endogenous factors are known to contribute
to ulcer healing, including prostaglandins,'*” nitric oxide, 1281 45 well as several growth
factors.[220). Acetylsalicylic acid is a well known breaker of the gastric mucosal bar-
rier,®! the administration of this NSAID resulted in the preduction of gastric ulcers
mainly in the glandular segment of the stomach. The reason is attributed principally to
inhibition of biosynthesis of ‘cytoprotective prostaglanding’, by inhibition of cyclooxyge-
nase pathway of arachidonic acid metabolism, resulting in overproduction of leukotrienes
and other products of 5-lipoxygenase pathway."? 100% of the animals in the ASA group
showed gastric ulceration and the majority of the ulcers was gastric erosion, that is multi-
ple, dotted or elongated superficial haemorrhagic mucosal lesion that do not penctratc the
musculars mucosae.

The present study demonstrates that Lhe ROC, with the well- known annoxrdant
polyphenols, exhibits both gastric cytoprotective and gastric ulcer healing actions.
Moreover, the ROC is effective against gastric damage induced by different agents in
rais. The data obtained do aot indicate, however, which is the specific mechanism
responsible for its antiulcer activity. Flavonoids were found 1o act on blood vessels and




32 . ' _ VITALI ET AL.
are necessary for the maintenance of normal vascular permeability "> Bonina et a] 3%
studied a systématic valuation of the ineviro antioxidant activity of ROC. Results
obtained in 1,1-diphenyl-2-picrylhydrazy! radical (DPPH) and peroxidation induceg
acid unilamellar vesicles (LP-LUV) tests demonstrated the stron g antioxidant properties
- of ROC, with a clear relationship between ROC scavenger efficiency and its content in
antioxidant compounds. These results suggest that the ROC protects against necrotizing
gastric damage as well as ulcer healing properties are In agreement with' the in vitro
antioxidant effect. Pohle et al.®%! demonstrated that NSAID-induced gastric damage
was accompanied by increase in free radical generation. This increase was significantly

suppressed by vitamin C, suggesting that the mechanism may involve the ability of -

 ascorbic acid to scanvenger free radical. It is well known that vitamin C is secreted into
“the gastric lumen of normal subjects and that it significantly declines in patients with

peptic uleer,® in patients with H. pylori- associated gastritis,*”) and in subjects with
“NSAID.B This suggests that vitamin C in ROC may be usefull to elevate the level of

this. vitamin in gastric lumen and this fact can ¢ontribute to antioxidant protection of
- ROC against NSAID-induced gostric damage. -~ - .
. Itis well known that the activation of mucus-alkaline secretion and mucosal micro-

- circalation prevent mucosal injury of experimental gastric ulcers, It hias been reported that -

nitric ‘oxides and endogenous prostanoids. play ‘a crucial role in mucosal microcircula-

- tion™ and mucus systhesis 21 Nitric ‘oxide is destroyed by an O, radical-generating -
system. Therefore ROC may activate the gastric mucosal deferisive factors mentionated

by inhibiting inactiyation of nitric oxide by O, .

- above, which, in turn, leads 't_o'gas_t:’-ic'tjytt)p_rotcctivt_:_ and ulcer-healing actions of the ROC
- . Gastrointestinal disorders ‘are one of the most important canses of mericiity émd

: pha:rmac'euti(:al_ Pproducis employed for these diseases can praduce adverse effects. Thus,
natural compounds that possess antivicer activity can be of particular importance. One of

~ the most important side effects ‘of conventional anti-inflammatory dru gs'_ is their ulcero-

- genic activity. Flavonoids wete found to be good anti-inflammatory compounds?®! and -
were also able to protect the £asIric mucosa against a-variety of ulcerogenic agents.¥y

~ could be concluded, in relation to. its low loxicity ‘and the properties reported, that the
~ ROC could have a therapeitic potential, ideal for treatment of gastrointestinal diseases,

The present findings demonstrated that ROC has a very good tollerability and gives excel~
lent gastric protection, very likely as a resuits of the antioxidantradical scavenger activity

~of its active ingredients.
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