Zagurig 1 Pharm S June 2001
Vsl 100 Ne 1 opp P08

ISSN THIO 539

PREDMINARY EVALUATIONGE OUFRCFTINVERECTON DICLOFENAC SODIUM
ASMEMOIATED GASTHIC LLOTRIN HATS

Mohmmed. G Abdel Mohsen' and Gamal M. Hasan’
Tiepariment of Pharmacetion, Faculty of Fhanmacy, Assiut University, Assit, | ypt
Department of Pharmacology, Feculty of Medicine, ALAshar University,
Cano, | gy

ARSTRACT

Ihe effeat of guercetin (ORT) a0 preventing of reducmg the drclofenss sodium-induced gastric ulorrs was
evaluated tn rax Tollowing over night fusting by using & scanning clectron mactoscops  The wanning mscrographs of
somach specimens showed s mrled redoction in the gretne glcorstion only when the guercetn is grven before the
sdminpttation  of  diclofense sodiem The phvsocachemcal Charactensticos of dicdlofenac sodim and quercetn
comthimtiion were studied asing Qifferential  scanning csdonmetry, TR spectroscopy and Xoray diflractometery The
reasuiy revesled that & chemica! imcompatibiliny of dudofenne sodum and quercetin undoubtedly has been acourred
when they were mined 16 one combinution Acoording 1o sforementioned results. we advise orally tal g guercetin

onhy hefore administration
dentiarbanices

INTRODUCTION

The  extremely  widespread e of
nonsterondal  antunflammatory drugs (NSAIDy)
and  therr  chimeal  usefulness  nowadavs 1

restricted  because of their unacceptable and non-
wierated pastnic advense effects, especially for
treatment of clder patients 'Y NSATDs induce
the damage of pastine mucosa by direct effect of

s acdic group and  locally nhibiting  the
production of  protective  prostaglanding
Discontinuing - NSAIDs  use s not alwayvs

toasible, particularly  when NSAIDs are used for
the treatment of rheumatord and osteoarthritiy
Consequently, availability of effective treatment
for the prevention or reducing  of NSAIDs.
iduced  ulceration is smportant. Misoprostol and
ather prostaglandin analogs have been shown 1o
be etlective s a conventiona! therapy in healing
Peplic uleers, but thew  propensity 10 Cause
diarthies precludes thew routine use for therapy ot
this tme Y Also until recentiy . no treatment has
been proven 1o prevemt NSAIDs-nduced gastric
ulcen  and  bleedmg  The addmon of Wy
Mitagonists or sucraltate has not been shown o
fedice the  severity of inadence of NSAIDs.
duced pastric ulcers or bleeding ©!
The antiulcorogenic effect of Quercetin
ETY the most  abundant bioflavonosd, snd
:mnu' m!::-:. flavonoids have  been frequently
:m‘d " QRT s a powerful antionidant,
“uml‘ B widely distributed in cdible plants,
’m” Elycosides such as rutin' "' Budavan
Cvestipated that 1Dy, of QR taken
Womie equals 160 mghy Al
“:::3":?0 ot g imgsng'wd that QR did noot
lvnﬁ%mﬁ crf Ctoxiaty o any sigmificant
o “lects on the autonomic sy stem when
doser up 10 1000 mg hyp At the same
has & benefit as an adjunctive agent
m‘"*‘“‘mm:m_ because  of ws  moderate

&ny, - analpesic,  antiprusitic and
Firenie BClivitiey (11431 P

‘!‘, | 3
C

A

" a 1-ml solution, for 4 8

of diclofenne sodium us o prophylectic treatment 10 protect against its expectod pastric

T This study has the important aim of
determining whether double  blend combination
of Dclofenac Sodmm (DS) with ORT well be
effective in reducing the most frequent DS-
mduced gastric ulcerations 1t will also provide

mnformation on the physicochemical
compatibility of DS and QRT  This study 1 to
desipn  and  evaluste  a novel  drug-drug

combination for reducing  the gastnie adverss

actions of NSAIDs

MATERIALS AND METHODS
MATERIALS
The following compounds were wied 24
received  from the suppliers without further
punification  Diclofenac Sodium (FIFICO Co,
Feypt), Quercetin (Merck, Darmstadt, Germany )
All other materials and solvents used were of

analytical grade

Preparation of Coprecipliate

DSORT  double blend containing 111
molar matio of DS and QRT way prepared by
dissolving the two compounds 0 methano! and
were  copreapitated by slowly evaporsting the

solvent at 40 °C
Gastric ulcerogenicity studies ‘
Thuty male albino rats weighing (180-
200 gi were allocated o five groups (each group
of sex rats) and were fasted over night prof to
the administration of tested compounds, in §%
wigtiony  of  suspensions The
was  designed 1o optimize the
applied to overcome the

f repeated-use of DS
and treatment dose

auenus
eaperiment
provedure that woukd be
gastromtestinal dumqgc o‘ ;
datly dose of DS (Ympkg o
:)f‘ ()Rl (5 mphg) weae goen p«onlb.x
¢ombination of separately 10 raty he rats of

cived a daily peroral dose of DS as
Ot attion, f uecessive days The rats of

wphytactically treated by
mistration of DS. The
d double blend of DS

second proup were pi
QRT w30 mun before adm

rats of thad group receive
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and QR o est the cocadminisiration treatiment,
Phe rats of the ol sronp were treated by QRT
Alter 0 amd 60 min of DS admiadstration. The
AR eronp evened equivatent antounts wlthe
placebo and vonsidered the control prong,

AL e eid e ot evperiment, the rats were
waentied and the stomachs were remaved, opened
along the vurvatiee, cleaned gently by dipping in
wabiie, amd preparad for seanning i electron
mivioseope JEOL ISMNESOLY (lecton
Mictoseope Ui, Assint - Universiy) - for
observimg amy - mucosal oy, The scanning
mictoeraphs  of  stomach  specimens were
preparad accending o the repotted procedure by
Padl et al ™ he rats of cach group were
avaminad o the development of histological
sy of pasttie uleerations, The wesults of
therapentic antinlverogenic activiy of QRT were
cateporized as successtul or failed for preventing
or reducing the DS-nduced pastrie damage by its
prophviactic pre-administration,  protective co-
admimistration or atter administration treatment,
The Physicechemical Companibiline Studies

In this preformulation study, the thermograns,
dilftactograms and IR spectta of  the tested
samples were investizated. DSC-I07 computers
mediated  dilerental scamning calorimetry
{(Shimadan Cog Japan) was used to study the
drug-drug interaction between DS and QRT. The
samples were mn ata scanning rate of 10 °C/min
i a covered sample aluminum pan, under
nitrogen gas low rate of 40 ml'min,

Neray powder diftraction patterns of the
tested  samples were obtained usmg a PW
170071710 Neray  diffactometer  (Phalips Co.,
Nethetlands).  The  Neray  tube was  typical
operated  at voltage 40 KV, current 30 mA,
wavelength 15418 A, nickel-filtered  Cu-Ka
radiation and scanning  speed 0.06%min starting
from 4° (o 60°,

The IR spectra, as  KBr  disks
compressed under a pressure of ¢ ton‘en’, were
recorded  on a Shimadzu IR<176  infrared
spectrometer,

RESULTS AND DISCUSSION

Examination of stomach specimens o the
reated rats under scanning electron microscope
afTords  a highly precise method for investigation
of the pastric uleceration of DS, Figure |
represents  scanning electromicrographs for the
stomach specimens of rats of the first and second
groups, at ‘the same constant magnitication
powet. The peroral administration of DS, without
any treatment by QRT, exhibited  ulcers on
g-.u;lric mucosa of all the rats of first group. The
wleers formed were  characterized by damage of
the mucous laver beside destruction of some
submucosal cells, as can be seen in the scanning
electtomicrograph (Fig. 1A). The reactive oxygen

species  derived from neatrophils may play a role
i the formation of uleers during the DS-induced
acute pastritis " In comparison, pretreatmen
with QR (second proup) significantly protected
the pastric mucosa and consequently prevented
the destruction of submucosal cells as shown in
Figure 1B, But, the pross observation and the
scanning  electromicrographs — of  stomach
specimens of the third group rats, in which QRT
was co-administrated with DS, did not show any
change o reduction in the gastric ulceration,
Whereas,  the  freatment  with QRT, after
development  of gastric uleer in rats of fourth
proup  showed non significant effect. Yokoo and
Kitamuea % reported that the peroral receiving
of QRT before or afler the administration of DS
may  markedly reduce the DS-induced gastric
mucosal ulceration, according to the dosing
regimen, and the antiuleer activity of QRT is due
o its free radical-scavenging and powerful
antioxidation properties, More in vivo studies are
required to estimate the QRT  dose suitable for
complete protection against  DS-induced gastric
uleer,

180 n i new [Pl Towm
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Fig.l:  Scanning  electromicrographs of ;l:"s;h
specimens treated by (A) DS: @D
combination and (C) placebo. J for

The DSC is effective thermal -melhﬂ‘lu‘.-

the rapid evaluation of the compatibility of i

b N M b .OﬂS.
drug  or  drug-excipient combinatk
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Phermeptams of DS, QRT and their double blend
are presented in Figure 2 As shown, QR has a
well-defined  two  endothermae peaks, the first
peak around 121.4°C corresponding to its water
of hydration and the other peak at 325°C
corresponding o its melting point. Thermogram
of DS showed a sharp melting-point endothermic
peak at 286.4°C, which is followed with another
shightly  broad exothermic  peak  at higher
temperature (293.1°C) above its melting point
corresponding to reacted  or  decomposed
matenals. The DSC curve of DS/QRT double
blend showed two endothermic broad peaks in
two new positions (at 60.8 and 104.7 °C), and
appearing two new very weak broad endothermic
peaks at 2556 “C and 270.7°C. Also, the
NS/ORT double blend thermogram showed a
complete disappearing of the two melting-point
endothermic peaks related to DS (286.4°C) and
ORT (325°C). The results clearly revealed a
chemical interaction between DS and QRT in the
mixture and the possibility of formation of new
chemical substances. This chemical interaction
might due to the reaction between the sodium ion
of DS and the reactive hydroxyl groups of QRT.
Ihis chemical incompatibility explains the loss of
antinlcer activity of QRT when it is mixed with
DY in one combination.
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DSC the

di:lif lhmnograms of (a) quercetin; (b)
“enac sodium; (c) diclofenac sodiumy/.

quercetin ¢mbination.

The x. : ;
and lhcilrt dX ;)ay diffraction patterns of DS, QRT
ouble blend are shown in Figure 3.

he g

% diffractoprame

with respc,_.:ufi "[;"Sl are  significantly different
l},}. x-ray 0 both the position and intensity of

'ma‘-"i;m&' In spite of the main
o QRI' (Fig. 3a) appear nearly
N 3°f DS/QRT double blend as

€3¢ (10,300, 12.440 and 27.360)

a
o AMe 29
T i i

I!yc relative intensity of characteristic peak of DS
hg }I)f (20 = 6.654") completely changed in
l)!ls;QR'l system. The results cunﬁrmlhni ()l{|';l~
might react with DS in the blend. In comparison
with }hc DSC data, the results sugpest that th
chemical incompatibility between l')':‘;lnnd‘()k'lc'
may proce inhi

"wﬁil!':scccd at elevated temperature or in liquid
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Fig. 3: X-ray spectra of (a) quercetin; (b) diclofenac
sodium; (¢) diclofenac sodium/. quercetin
cmbination.

The IR spectra are presented in Figure 4. The
principal peaks of DS appear at wavenumbers
1574, 1505, 1303 and 1281 cm™ (Fig. 4b). The
IR spectrum of DS/QRT double blend revealed a
complete disappearance of the main peaks of DS
at wavenumbers 1574 and 1281 cm™. Also, slight
shifting from 1505 to 1514 em'! and from 1303
to 1314 cm’ occurred for the other characteristic
peaks (Fig. 4c). The results of IR spectra, with
the results of DSC and X-ray, strongly confirm
the chemical incompatibility between DS ax!d
QRT and impossibility of formulating them in

one oral dosage form.
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Fig. 4: IR spect (c) diclofenac sodiuny. quercetin

sodium;
cmhination. . .
demonstrate the superior effectivencss of
study dem ating of reducing the Diclofenac

QRT in preve
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sodium-induced gastric  ulceration, when it is
used  before administrating of DS. The results
revealed clearly the chemical incompatibility
between DS and QRT when they mixed together
in one combination, Consequently, the results
confirm the impossibility of preparing DS and
QRT in one combination or their simulianeous
oral co-administration. These results may play
important role in future NSAIDs therapeutic
strategics.
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