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Ulcer Healing Studies: Acetylsalicylic Acid (AsAI-induced Ulcer in Rat,
Drug TrèatmenL and Macroscopic Examin.tion

To eÌamin€ rhe effect of the ROC on spon(aneoùs ulc€r healing, acetylsnìicytic acid
(ASA, dìssolved in 2 r 150 nM HCI) was suspetrded in l% carboxy merhyt cellùtosè
(CMcydistilìed water; aiìdiiad ddiiinftîixed orally to mts ar rhe dose of 0.2 g kgìr body
weight (10 rìl ke-r b.w.) for 3 consecutive days ro induce utcer ;n rhe qpe.ime al ani,
úals. The extract was orrlly giv€n ro rats ar ihe doses of 0.2 and 0.4 g kg-I once a day
(9:00 AM) for 7 consecùtive days beginnirg on the 46 day. The same votùm€ of djsrilled
warer. ùsed as a vehicle. wÀ! oraily administ€red ro rars onc€ a day for rbe same period
(10 r'l kg ' b.w.).E The rats w€rsraDdoroly divided in five groups of five animali each,
according ro úe respecrive rreaEletrr (Table L:

. Gtoup I (vehicle\ received distilled water (10 ml ktr b.w. p.o.) once daily, for to
cons€cutive days. On I l- day rall were sacrificed;

. Gtoup Ìl (ASA) îe.eiyen ASA (0.2 g kgr b.w., p.o.) once daily, for 3 consecutive days.
Oo 4h day rats wse sacriEcedl

. Croup III (ASA + relrtlr) received A.SA (O.2 g kg'j b.w., p.o.) once daity, for
3 consecutive days and vehicle (disti ed war€r r0 d ktl b.w., p.o.) îor rte fotloeing
7 coNeautive days. On I lo day rats w€re sacrificed:

. Group N (ASA + ROC a2 s t8j)received ASA (0.2 g kt1 b-w., p.o.) onc€ daily for
3 consecutive days and ùe ROC (0.2 g k8-r b.v?., p.o.) for rhe fotlowing ? coNelutive
days. On 1lE day rats wer€ sacrific€d;

. Gtoup v (ASA + ROC 0.4 I lsi) rer€ived ASA (0.2 g kg' b.w., p.o.) onc€ daily for
3 coNecutiv€ days and rhe ROC (0.4 g kt' b.w., p.o-) for the foìlowtug 7 consecùrile
days. On 1l ù day rars were slclificcd.

The animals were mainlaired or normal p€llet diet and water wa: provided .,/ Iiài,
,rz. Twenry foùr hours after the lasr trearmenr, ihe animals wcre sacrifrced by means of
penthobarbiral adninisFation. The abdomen \ras cut open úroush a $idlire incision; rhe
stomach was cur, opned along the g.eater curvatùre and rhe Iengrh of ench utcer vas
measured and scored on an arbitrary 0-6 point scale (2).121 The ulcer index CI) of each
stomach was tbe sum of its scores.
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Histologicaì Éxamination

$slolosical analysis was canied oìi-t to oererúiff ÙÉ effe{ts of ùe ROC {O 4^glg ' )
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Statistical AnalYsis
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lige 5 Efi{t ol tIE ROC (0.4 g kgj b.{., pil on gasùic ùte6 ildùced by dpitu (ASA: 0.2 s ks_r b.w.,
p.o rinóts. A: vehjclc rdisùlcd wdùJ tú j0d.rs:B:ASA tor { day\. C. ASA for j d,}s ard vehi. k (disùlted
*der) rd tlE rotlo*irg ? days; od D: ASA fo.I &ys úd ÙE ROC fd the followìns 7 d.yt. I! 0E gtuùp
e{ed vi{! ltÉ ROc (D) feal a6 of diPDfhcriutim, eirt p@ùario. of nónúal ruptbloay w@ evidenr

production of grdnulatioú tisrue.r?61 Vanous endogcnous factors úe known ro connibure
ro ùlc€r-healing, includiùg prostaglardins,t4 nitric oxide,lBl as well as severat gro*th
factors.la$l Acetylsalicylic acid is a well known breater of the Aaíric mùcosal bar-
rier.rrrì úe adminisrration ot ú'< NSAÍD rerulred in rte producrron of gcsuic utcers
mainly in ihe glandùlar segmenr of the sromach. The re.ason is anributed prircipally ro
iDhibjtion oI biosyntìesis of 'cytoprolective prostaglandins', by irlibirion of cyclooxyge,
mse pathsay ofàrachrdonic ac;J met3bolìsm. resulling in overprodùcrjon ofteukoriene\
and oùer producrs ut 5 Lpoxygenase pathway.n'?l I0O% of ùe animals in rfie ASA $oup
showed gasric ulcemdon ard rl€ majority of Ìhe ulcels was gasrric erosion, ùat is muìri-
ple, doîled or elongared sùperficial haemonhagic mucosal lesion rhat do nor penenale rhe
musuians mucosac.

The presenr srudy demonsrales that ùe ROC, wirh rh€ well-known anrioxidanî
polyphenols, exhibirs both gasric cyroprotective and gasiric ulcer healing acrìons.
Moreover, ù€ ROC is effective againsl Bastric dùnag€ indùced by different agents in
rats. The data obtained do not irdicare, however, which is rhe specific mechanism
responsible for irs anriulcer activiry. Flavonoids were foùnd ro acr on btood vessels and



y2

REFERENCÈS'

vTt^I,l Er A! _

ff"ffi :TJ:"*:T,T::"ffi *1Til;Ty..fr i::'.iilf .1,"n::"1"'iil
::,iHJ",1* *x;X,É;i;3gl*ff #",- 

(Dppr{) and p.;.,,d;ì;;' ffi ;
:l:o_cj-r-iîh a crear :er1i**,0 ***, ^àt'X"1'#,$J,.#:-#;Tji[ ::."ff :;

tî*",'#"#;Ítff :":"#ffi Till;:".Sr.&:H:":T"Hr;:1i1r::

$*l*lî**#."ffi qft"t'*+s",îi,.,fffi
r:ltr"T'#:u:';l"3r,,*sjnT$''f*H$iil;iii.J"::,!i'$
f à"":fi *î,'ff ":*"-":;,1""T*:::"*#il;;;;;"tu*;;;;:;;;
*".':::;',Hffi.#.-:il;?:'"L'H""* "-'De se{re'iion and mucosa, ,"icro-

;,S*;+$fr *'-*-l**$*",*;;4ttg;rq#"ii:*ffi.#i*#rJ;J,H
pr,"'"'*'-.i".r p,"a*. ..pj'"'a'"i-.n:;;:,::: Îfffi:::ffi"::?*'$t;;l

$:,:'r.,'#Hilr,:j#"*k"$*:;t&ffijiil?r'ffi 3'*
íF"q+ì::',n:tr',#**:rrn;l$tltTffi:ffi fi *;iàT-:'{i,ff :"1ffiJJ;:,H'trit#"ÍJ:."tr}#,:lm**::i*::*,
:,1'J.î*:'f#:il- 

rikery as a resura or rhe an'ilil;;;Hé.;;;ilrry

ACKNOWLEDGMENTS

Tbe aùrhc are úantn! ro F,ùico ed Eùicd Solem

ff"j**"**mffi :ils;i""T.:Hl*t';Ti;Hi;:',lT."i#t"*

5.

6.

7.

8.

i*H*J,lffi . *Jl"L:; li*; J."::f ;ilsLas'dd,n 
E Re ep,o, sì,brvps 1

2. Take4hi. i(: Krlo, S : Osawa. y ; X,llrsù. K: t

;:,f.*m,l*',.'"*;il'ìTillliXHbÌj'i"$'-T;L':H'JlT,-1P

n ,

1 0 ì

1 t .  i
12.1

13. (
I

14, I
2

15. fi
2

Ì6. L
z

17.  b
t8. R,

R
'I]

19. or

(6.
20. M

G.
21.1. .

22. Mî

8. Cn
M.
Ulc

24. îel
Ra(
(5),

25. val



ÀNTÍTJI'IR P(} UNr'rn.JL Oi' RED OTIANGE JTIICE

al.I34l 3- Snchs, c.; Karniîz, J.; Mddteitr' I.j Watlmattq B. Bio.hemisrry of cGúic Acid Se.retjorl ItrEatdb@k ÒJ Pbsiotogr, Sation 6: Th. G4rtrcintesîín4t SlsténL V.t. :, Srti".,y, C^ri _ZIrepatob.itia, st .tiùi F.ttè, J.c.i Ed.; Ameri@ phy;iol"g,""r s*b,y, À,ii*"0.,ìsii
229_254.

4. Bzozowski, T.; Konojrck, pC.; KonruEk, S_J.i Sliwoeski, Z; pajdo, R.i Drozdowjsa D.:hrk,A.;Ilatú,Ec.ct c NSAD ud selectjve cycìooxy8e""* tcon, r _i àói_iilllÍo5 in Heatinsofchbnjc caíl'c rlces. Mjcrcrc. Res. Tech_:lOr. s: tí,:q:_:jt. 
---'

5. Batli, F.: pamaldi, M-E: Di BiN. A R. Helicobere. pylori Morphotogy, BiÀeni<rrv.
Arùsenic profite ald Co..elaEd Di*e1 pediak. Med. Chir. rs9s. :0 (rr, :'lJ2s. 

----"-,'

6. Jeobr"D. R.B.: pbjllips. a.B. Reducin8 C[dcaì]y Si8nin.u", C_noi",",i"a ioJa* o**,-
_ 

aled wi-ù NoNrerci&l Anri_íúalmarory Drugs. Arn pr,"""-.,r*. zoo+ ui"l. iiió_rài.Z Rampe]|, L: McoteEi. c. The H?.elagoni|r Ttftp' WirhdÉwal Syodrcr" ri" p"r.rii"
-. 

(ofe or d),fFrprcDmnemja. Med(jna tFirenze) t990. /0l3),294 2q6-
8. Rosrom,A.: Dùbe, C.t weus_ G.: Tùg*eU. p.: wetch. v., roU"*,. e, V"Co*"ru l. po""o-

tion of NSAllin luced cast odùoderal rrk
qrJr2Zg6. 

ien. Cchrn@ DatabT Sysr Rev. Zl0{, 4

9. Znùrema!. T.W Ploblem Ass6iared wnh Vc.jicat TrearìeDr of pepdc Ulcer DirÀe. Am.J. Me{l lgE4, n 1.8,. 5t-56.
t0. Mulhùi!., S. Dinh.a Asriared wiLh tÍsop@orr. ,. còùoeorqor. Hepatot. 200J, /6 (5),Ò02-o03.
II. Poole. P PadopEote. An J. Hsjîi SysL pham 2lx)t. jEi tI),o9q_1008.
12. Rùrîin- r.M.: pa8e, R.L.: Valuc!, R.I. Vila!ìin au Definrmy Asociared wnh HisLaniner2r
. . :e.rÈd Antagonisr, ed a pruon pump bhibnor. Am. pr," "-n".. :ooz. jo rsr, eliiiàlì 1. Cl4lc D.w.t Sr€delt.J. Myoparh, Inctùjin8 porymr".ttr, A r*"r" Cr*ì oi""* err*, ",
_. 

rcroo tlJ Dp uùùb'Lors? rjú. J. CtiL phal1fuot. 2006, ó2 (6). 41l41g
Ì 4. B^oftlli. F.i lza, A A. The plùr Kj!8dom 6 a Soue of Anri-utcer Reíìe dià. tbrroúer R€s.2{no, . / t {8t ,5El_591.
15. tlaboft, LB.; Wiliarm, C.A. Advances j! Flavonoid Reseeù Sjme 1992. pbfochenisrry

2{00,lJ (6),481 504.
16. Lrle, D. A New Approîch ro pr&rjcal Aote Toúcity Tesrisg. ArctL Toncol 1933, j4 (4),215-za] -
17. tx, F.C.i K@w, S. l, i Búiî Ton.alo|y.4tjt En îarlor & Francis: \ew yo,L 2m2; ?J-S8.lE Rober( A.r Nemis. J.E.r Ldc,ster. c: Hechar. AJ Crtoprcre,ùor u, n*6*0,în

Ra. pEvendon or GÀsùic N€doii! prcduc€d by Alcohor. HCi. ll,on. typ"r"oJw"o, *lTlmal lrjùry. c4rrc(Dterctog! 19j9, V \\t,43\443.
19. Okabe, S.i Takara. Y : Talelchi. K.i NaBúuDa T: Tak si. K. Effqls o, C.,nenoxoloE Na onAdte and Chrooic castric Ul@r Mo{reìs ir Erper;menrat Ani_"rs A_. r. Oig. pb. fSif, ji

(E) .6r8-ó25.
20. M anin, MJ : Marhleoda E.: peÉz-Cu.rero. C.: F@co. J.M. A nriutcer Er fÀ-r ot Ndinqjn oncaEjc ksio6Indu@d by ErùarDr in Rars. prameolosy rqsa,lc Gl taa_iiò- 

--"" ""

21. ls, Y.H; Mouison, KW.; ClEtrg, W.D. fte eff@rs oia"ri-ut"_ eg"n* - inao,n rtacio,jrducsi ccrric rl@ùotr ìr rhe Rat. Arch. rnl pharmacodri, . m*. 6ttj iz <lj,iiJlî."22. Md8jsresr. MJr conu, M.: cri\roni. A. A,riutcer AcLiliry or an orr,*"jai" i."-Vaccinium Myaittus. AtriminetfoMhurg l a.J8(5), ó8ó;ro
21. G2l_àd, E.M-i Mondelto, M.R.i D,Aqui.o, A.i Miceli, N.; Seo8o, R.; Takoù, O.; Mmfórîe.M.î Èffecis or Teucriùm Divaricaùm Held; sp_ D,ari"".; o-*,r"" "i i.**"""i

Lrlcer in kls. J. Ethnophm^coL m0,72 (t-2.), 33j_34
24.  f t rúo.  A. :  Hrra ishi .  H. :  Ora.  S. :  Shiga,  ,  :  Sugimoro.  T.  Rote ot  Super^\ ide and Hrdrcx l lRddicar( in Rrr carric Mucosdt Injùry Indu.ed by err,anot. c*,,*n,",o1. tpr. titl, j.r

i5).488-493_
25. vatcnrit. M.i Vijno!,tv. p Mqheism of rh( Utero8eni. Efrc.r\ oi phaythurùoor ù.rrndometì&ir. CrsL C6{renlerct. vy/. tt7E. J2 (8),4oz!_500

,izitrg

naEe
'antly
ity oi
I into
wilh
with

úcro-
d îhar
cùla-
ìthg

ROC

Itus,

I ard
tot lt
'1 ihe

l

{îhis



1TTALT ET AL.
141

- g.plr*tr*,;l'ro,*ffi.;''J;
'hffiSr'f, ft *ì*'*ml,&:::"nm*n":"^rfi H^'';ilT;

:iqtr="*uim$Iffi i*i:**:*:T::*r:r;
'iF"i'l#{;T:H:4",:':tri}'rtr^Hli:':JilHl'ffiT#B'j$"'i'u
"f.ffiffi'&J:Hi5""*x'fi mn:.**rffi 'L;:i':i*:h:
" ffiH *íJ#l'# *,r'*::utt'i?11'#'l;'H* iÎ r';l?l
"ll#i*#*'nii*tHIiififfi'àHffi dl
"ii#fr:':"#"#,{*Yl3a;#ìl;ll:;Hl*Jl#'-Îffi H;

-ffio#r.'l**'e+t*nrt'm,*"ffi 
"1xffi"*:,#ffi i*T*,rr*"",,r-*biri.ú.rAr&hid.nicAcid

:H$,*lwtln+**ltl"i*l^E*1** Ír'r'Ìr'í:

lsSN:1094
DOI: tOt0

ll.lIR

epida


