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fhås rçork uas ur¡derteken Ln t!¡e Ðopartment olÍ l'ledl"elnet

{JnLr¡ursåty of A<lelalc}e n Soutlr .å.ustrr:rlla durl.nç t}to tl*o ¡¡ear

tsnure of a ternp:orary lectureshlp ln the Ð*partnont of I¡erLl.eine.

'åhe prcJect recl*årecl th* a*¡såstanca and col}al¡c¡rat.f*¡t of

¡ratients and l:ealth'r' v{:}unteors at the F.cyal iïdçlaleìe TlnsrrLtal

anå ilußsn i:l.Lza,lreth liÕfrp:lta3., I em i"nd,cbted to the Tionorerf

ilecllcal Staff c¡f these hoepltalr* fcr alJ.ct;l"nqr .rceees t* theLr

patJ.ente; f.n partf.culnr t-he cooperat'l"nn of Dr. Il. Ï{ecker ane-1

Ðtr. ,\. I{err Grant ls grateful.ly acl*ncnEl"edgied.

valuaþle technlcal ar:*lstance t+as prctvldod blt I'Tr*. !{argaret

Parker and l'9rs. Iluth LL'+y< ' I ãx* r¡::':tefirl tn ;î'!trs. R. L,lcyd fer

tlre produEtj"on of the gra¡llts and i1l"¡¡stratl.on*sn ancl üo lJr*:1.

I'IoLan r*!ro undertcsk tire phatoçrraphlc reprodueti.*n cf the

ållustretLûns.

I "*¡*u!.d also ltke to psy trlbute tc the ¡ratience c:f f¡l:l::

,t. Devaneir r¿ho unclertoÕk tire t1ry:ånç of thås than{s.

I 
"¡j.*3; 

to resortî ni.r af-rprecLatåon tc Prçfes{ror I)'J. FeLlerr

tjre Late Frofessef, Li.IL. Àtlcl.nson anil to ffr. f\.I'r' Î-furray for tllej-r

advåca and construetJ.ve cråtiei.s¡r 1n aLl eepects of tþ.{s: the*ås.

Flnelly. I qratefulty acknouJ.eCçe ttre crLtielern and assfster¡ce

gfven !:y Dr, CarlLen Xlnl¡er thraughot¡t tÌre ¿rroJect, and rnar¡t



pertJ.cularly for cheerf,ully unsSertaklng tlre on€rous taah t3f

ensurån$ tlrat tire r¡r{tten r+ord conveyed lts intonded n*¡rnl-nçr.

[trls thesfs ås *f fi::r t{'.¡n cr:¡r*r**:ftlon anå {n a true roer:rtL

of orLgånaL uorþ- "nrhi"ch iras not been sulrrnitt¡rd for the ar.¡arfl cf
any clegree er dl.plama ln any unårrer*f.È1'.
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Íhe magnåttrds of peptle uLceratåon ås c soci¿lr eeonæLc

ærrnLty probten has racostly been stressed by ELtrcntl¡al {t968} ,

nho eetteåtêd tl¡¡t ln 1963 Ln tbe Îlnltod Statae of Â¡aerfëa t*¡s

annual cogt ln tsrÍrs of lt¡ee J.a ea¡nf"ngc frçtu peptt c uloer wse

S{63 nJ.ll"Lon. Feptl.c ulceratlon saa tf¡e &rslf,t}t ruaet coffimon

ðleease responøLble for sbeenteeLe$ frca wark, and ra:rke4 flfùeonùlt

ln tlrc caueêa of death for 1965. FtlrthelrÈorer Slüment3?aL

de¡¡onstrated that the prevale¡ræ of tttls dLgEase lncreased fræ
1¡¡.å per thot¡saÍld populatlon por ttêar tE 1937*1959 to 19 per

tl¡or¡aand p€r year i.a 1963-1965 ' She øcsrælc los¡ f,rsn thls

dl,eeago l"a tbue låkely to Lncres¡¡ß.

þpttc ulær di.sease wae ftret ôeacribðd by Cruveflhlor ln

1819 and Ln I9?0. åeepåte x'¿¡¡lfetd, t}iÕorLeø ebout Èlra astl.olag¡r

of ttri.s dleeêse, ltÊ causê remaåne uaknoun. It ls not sur¡rrLsf.nç

therefor€r t*l,th tlrerapy åLrectsd not at the c¡ugc but a,t

scd.fegtatJ.oa¡E of t&o dl.Esaeer that cveral]" the trea@nt of
peptie ulæratLon Ls r¡r¡eatåEfaeto¡1r. Indeed, tlrera Ls no

d€ftatttïG proôf thåt ædl.caI trs¿*nt l.n tlre long têrrn hae a

f,anoursble Lnflusace oa tha natural håstorf of tlre dÍ.sgåss r anå

a hlgh l.ncj.der¡æ of, poet-operatl-ïu prd:lsms sucih aa aË!älrsorptLcn¡

trsurl,oulr post-gra¡rdåal oSnrdrcræe Bnd r€eu¡f,r€nt uleerstLon frtrstratçe

tha aurgisal tjrèst¡neat o{ popül.e ulsaratlon* It ls apparent thet

tire patlroganaofa of tbc dåspaËe aust ba eX.ucÍ.üât€d 1f any rncJor

dva*ce Ln tåo æðf,cal treat$Ênt of, peptf.c'uleerat!.on Ls to bË ¡nads.



2

*¡ro¿f.c peptf,c ulceratj,o¡r resul,ts f,ro*a a¡¡ i.rnbala¡rce betwaen

agrgreseLvç ané ðefensl,vp factors actLnE on ttra çaatroínÈsstlnal
&ucosË, a¡rd at thc presênt tlæ n*rry dtfferenees l.n oecumer¡c€

nnd behavLour lndlcsts t!¡at gaeùr{.c and ðþade$rl u1ærs ehould

þe coneldered Lndspenêant dleeasos {glgure I} . D${rderiål

ulceratdon Ls asaoci.at€d w{tiì lneroaoed ac{.é end pepoln

eecretåonr rr Lncreaae i.* aggressJ.on. EÍra laek of any d.e*¡on-

atrEbla f.ncroaea ln aggresel"t fsctsrs ån prLxrary chronfc gastr{c

ulceratåon hae led to the aseutpt{en tlrat, the ulcar reeulta frsl
dlmlnl,alrÊð nucosal resåstar¡Ge.

¡eucoeEl resLatåas'€ Lr provåôed try tr+o aaJor ccsçlon€ntE -
slt¡sus produæd bf ar¡d cor¡orl,ag L:he ept.theltal celle ln the utosach,

and tbe åntegri.ty of, t$s e}'ltlre:.1a1 cal.l l.ayor or ñucosa J"tgelË,

ThonE Ls no proof ttlat süsua produatJon Le ålter€d fn patf.eats

wl,tÈt pr*sâr¡r c}¡ronLs g¡strlc ul,cere¡ and ålnf.ntehod nssoaal

æsisÈa¡ræ r¡eaulttng from tapctr*d rn¡¡ct.le produetfon te unl"tkely

üo be an Laryortanrt cüt¡s€ of ulcar fs¡matÍon. I{snener a hlg}¡

lnsidÊnce of ertEnsJ.ïa t$f1E¡srsåt{on ån tlre gastrt c ¡nucosa nf
pat{ente wåth c,hronlc gaatrLc ulcsratLon hae b€on wl.deLy reported,,

and tå¡La euggeatø tlrat an abnonaaX.tty of the Eruccse ney be

tnpllcated J.n t.}¡¿ æcha¡¡lsæ sf gastrlc ulcer fonratåor¡, !ËLsto-

logtcal. aboorru¿lltleg do not por EG lnply functl.onal abnoræalLtyr

and fnveetlgatlon of, tJrE fu¡¡ctåonel" fu¡tngrity of trhe gastr!.c

an¡cü6& ln tbts dj.aease J,s tlrerafore B€¡oossary,
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To date tÏ¡a åar¡qsti.gat{on of, tl¡e fir¡lctlonal capacLty ef tJre

Eas{rl"c ¡at¡cr}aå, Xn paliantc tst th cirr+nl,c ga*trfc ulceratJ.on hae

been hLndered þy e leci< oË sultable tecirnåqr¡ss. Conei.åerable

knowledgo ûf aellular rnetsbolLsm has þeen gaLned o\¡êr the past

tr*o dec¡¡des by l:l¡e lntæductLon of radlolsoto¡rlc teefrn!.c¡ues l"nto

aædlsal tresearch, and Lr¡de€d fJte reeagmlti.on of, the rapld

prelt farat{on rate of gaetro{ntnstl"nal ti.Esue ås ån l*rge ¡Jert

attrfbstäble to such techni.c¡une. {Jnfortr¡r¡aterly mâriy radLo*

Lootopos are potent{ally }¡azardous arrd tin¡år epp}åcatÍ.on to the

study of hr¡man eubJects Ls cansnqucntty XåraLted i>1' ethical and

¡*oral prl.aci.pl€s. 1Fc date t$srefore, raðLel.soto¡ric trechnåqueo

harre beer¡ largely eonfl,necl to the Lnvastl.gatlon cf cellular
rmta,bollem i.n anLnals. St¡ch kn*rleclge fræ a¡¡ animaS" model nay

not necessarl"Ly be valj.dly ortrapolatoü to mar¡ (t{sf¡onald, TrLes

and Everett, 196{}. Seshnl"queo not, ånvolvlng tåE admlnlstrati.$n

of, radÍoactfw st¡bståricês must Þe eil'3Lf.ed to tlre study of

bloclremi.caL fi¡rcti.on of EastroJ.nt¡stlnaL $üÕosa åf knowledçe of,

tf¡s fi¡nctåonal Lntogråtry or reeÍEta¡rce of, the gaetrJ,c ¡m¡cosa ln
petåonts wLttr chronic gaetråc uls.er rll¡ease ås to be aclvanserl.

ltre purpoee of tlre study úEserLb€d ån tlrle tt¡esls r¡as tg

Lnrrcstågata ¡¡ücosal res!.sta¡rce at a ceLlular åevel, part{cular}y

1n relatåon to chronl.c gaatrf.s ulceratlo*. ?hG fact that
gaatæLntostl,$al tl"ser¡€ v¡as knüfi to irava a hågh rate of
cellular prollferatLÕ$ suçgeeÈed that stuéy of, ¡rucJ.efc aclå
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ætabolls!¡ lrl.ttt lts rclatlonrhip to ee].l dlçllslan end protoån

eynt*reaíc Rlgiht be a rewarél,ng årêa for lnr¡eøtågatl,on. &

poaslble re3.atLonahlp bet*'een tlio ectlvlty of sæ of tlre a:rsymûs

lnvolrmd in tt¡e almtheef.s of tlre purlno rJ.bonuclooÈLûc precursors

of, ut¡clol,c scJ.4, anû the ratp of nuclal.e aci,d mstabollsa had þeør

prevr"ously reportod (l-$rrray and t{lchol,le, 196fl} * It ças

ao*ei,üsred tl¡at lntuetl.gatlon ¡rf tl¡eeo €n!1rxas in tlre gaetrLc

¡uusoaü of patlents nLtl¡ chronl,c çastrf.c ulceratl.cn ni.glrt reveal E

fi¡nctl,aaal ebnornattty lf, one wer€ ptreeont,

Íl¡a saLectdsn of en anínal asdel for aeeegesont of tl¡e
puråne nucleotl,& bLos1nat¡¡otic ônã3nmr weg dåfftaulù bccausa of
t?re 3.æ¡ lacådonce çf chronla gartrlc utrceratl.cn Ln laboratory

'tnl¡nals. ll€n+tT¡Êtr, aer¡tg gastråe crogLona or ulceraLion hava

b'aan eonslst€¡rtly produæd by sttËss restraLnt, rnd Ln ùhla gröup

trmo{rdl' BaXi.s and f;tpktn {196t} harrc drgcrLbad abnon¡ralltl.ee of
nuelel.c acfd mtabolLs¡¡i. åLtlrougb .tt t*as rocogrrleed that tlra
acr¡ta gastrl.c n¡¡ooeå¡. ].*slone Ln anl¡n¿Is wsre not dårectl:n

cw¡rarable to ctrronlc aaetrJ.E ulcerutlon ln man, a al,nålar model

$aa selecteê to aaecaa whether ths level of act{vlty of aalaeted

ptrråno nusleotfdo bloøylt!¡etJ.c ðr¡51ægs reflected the rate of
nuclslc acl,d apntthost s.
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1. Fãpr¡g $r,fé,a, - gÍIE ÐIgFEREgtrS g.ByÍtggg GA#fiRÍC ÀflD ÐtloÐüfiÅL

VI¿eB8,

Pept{.c ulcor Ls a g€nåric t€f,n ua€d È,o deecrLbe ¡nucosal

lEEJ.one occurd.ng Ín tÍro roglon ef tlre acld-pêp*{.n secrotlnç

rü¡$c!¡a of the gaatrolntestlnaL tract, a¡rd s* rush fnsluåes

gastr!,c and ducdan¿¡l uX.¡¡*tratl,on. ln 1,9{?. llollar¡der waa unable

ta oupport ths scntentåon tåat gastrÅc *ad due*onal ulcsr w€re

dj.ffsrant, dLeeasas. Eowevqrr a nt¡uber of, dJ.fferencee b€brecn

tlreee twa ånåtoaúcally dåetf.nct ulccrs no&r ouççaete that duodonal

and gaatrlc ulaesatÀon are tq¡o S.ndoponðant d,fseasos tWtlaaa, t962¡

thay and Sua, 196{¡ Franhol and Kark' 1965},

Veselyr Kubl.ckova, ûvorahava anð Evulenhova {f969} fræ ¡
study of, 1160 patf.aats f.n Þraç*e, concluded thet peptlc alcera may

bs dl,vtded ånto dtmdnnalr prlnary gaatrLc¡ and cmbi.ned tlpesr and

cã¡ðf.sê tåre dl.fferl.ng charactsrlsÈåcs ol each g¿ru;). .Tohnaon

tt95?, furt}¡er sr¡btllvlded gaetrle uleers tnto tlrree ty¡reør

(al

(b)

prepylorLcr essentLal.X,y ttre Eå6e¡e ¿e duoüsnal uLcor¡

gae trlc ulssr easocåatod wt tþ¡ pyX.orLc obetructåon dts

to ðuods$al ul,ceraü{cn¡ Ln thls grÐup thÉ dì&dc¡r¡l

ulssr elwaya ¿ppâ¡rrs before tås gaatrfc 1Esåon

(¡oÌ¡¡rsoû, Ig57l fa*ely et alll, 19681 ¡ anå

pr&aary gastrlc ulesr asEocåated wtth a dçflsf*ncy of
¡esõua a¡rd aclú rsecretionr *nd lyl,nç atrovo tlre angutus

of tÏ¡s etmach.

(cl
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It Lg probable tbat a pyLorl.c ul"oer råay be eLtt¡er du*elenal.

or gretrLc ln tlpe, fcr Anderaoñ a¡¡d Grossuls¡r (19651 demonstrated

tl¡at the LLne af tra¡rsåtlo$ cf the gastrlc to dt¡odenal ¡¡rr¡cous

nrE:nbra,r¡¿ lray b€ st ål¡y polnt tn the pyl,oråc çan;l.

llceeXy a¡¡d co*rrr¡rksre {1969} in aup¡rort of, t}¡eir
claeeåfLc¿tloa of peptls ulooratlon dcmonstrated a nr#r of
dLffarenæE b€t¡rasn tl¡e güot¡ps. Duoden¡I. lEslons åppeåred at an

s*rll.sr açe than gaetrf,c. llhê ã!/êråç6 age at tlnc of agrpoarâncË

of {uodsn¿l lesLonä çaB 33.{ yêårs, vhfle gaøtrLc uleera appcareð

at er¡ åvÊra$r age of 4{.5ü yoÊrs, TirLa flnd.lng supported an

earllsr øtradty t$oll, fonas anð Btrckatzschl f951] tlrat de¡nonetratad

duodsaal ulcarE rppcarud on ü¡þrag€ ten yeare b€forc gaatrf.c

ul,ærg. Thago sorkers alsc foru¡d tlrat tlre gaatrlo respoRca to

hLstædnc eti,mulatLon dtffarcd. Ëyp'€rao{dtty preval.led tn
åuoöenal ulcer patl,entar whålE hypoaeldtty sra$ sos¡Eron ln tbe

c'ortbf"nod ulær and prånary ulcer çroup, tha anatosrlc l,oca].Lsat.Lon

of tl¡o ulør Ln thc gaatråc uLcar g¡roup wås l.ryortant¡ ulcers

þelov tile angulue af ùlre stæËcf¡ þel¡g agsçcåated rsi.th hlperecldltyr
whl,le r¡ltlr ulcera abor¡e tåe angulr¡e a loqr aef.d reapo*se to
htEtanlne stLeulatl,an três nclra €ãrmúrillr

llm lryort¡Roe of, êl.ffe*¡ntl.atLng ba*ueon dtrdonal type and

güstrl"e type ulaeratL<¡n ås l,åLustrated by an anaX.ysLe of blood

gro{rp anê blood g¡o¡¡p *ubstcrie€ socreùl.o¡¡ ln peptlc ulçpr

p*ttøats * lEhe flrst ro$)rt of an aesoclati.on betnesn blç¡od
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grouJ'r status an{il gâstrtrLnteetLnal. rì-tsr-ra:re w&* t}r¡rt c:f }ilrel and.

Í.lontall (ff)531 r*ho founð nn ar'inoel.atånn !¡nb.râen l:!.cod grnrr:-i F.

and ãas*rJ.c eaæi.n*rra* l\ ¡rtwher +f *tttcllerr: l:er¡c st*¡:;ev*r:cnt]-y

C,orrurnst¡:ated ar¡ aÍlef,rclation Ï'et'"ççr.'rn l:lnorã g$rrü¡r O ;mçl rlr:odtennl

u]-cc:r (,4ird, FantaS.!., Ftellåçrn a¡¡d, Fnï.*rt:;, lfl54r C?"*r!:, Fvan¡:

licfrnnell ;rnd $heppard? 1959¡ Doll, 3tl'nncrton an¡'i Ìlrt*¡r:Llr 1960;

Dt¡1"1,, ûrano antl þJer."'nlL¡ 19611 . vêsety et àlit (19€8) ås wêL1 as

f,ånc}íng e¡¡ lncreaaed f,reguenq' sf blood group O ln theLr duadenal

ar¡d ecnrbLnerd uloêr llrot¡psr ålso rloaÐnetrated an {ncreased frequenclr

of no¡r*secretore of eoluhle t¡lood group st¡irstanee$ ln thçse patLants

witi: úuocienal ul.cer. ïhc asaoeLatf.on b¡etwsen t-rlootÏ graup fi ernd

duo*enal" uloerEtLon has fr.r*rrl genere3. í¡cceptancÊ, but the assocLat{on

bst',.leen t'Load gt€tr¡: and getltr!.c ulecr Ls J.ess clear. å1rrì et, alll
(f$5{} fau¡lrtr an as$Õcåatlern bet"¡¡EÊn i;land gtroup CI and gastflc ulcerl
hs"rever fiLttlngton (1956) and CLarke, Cc*¡ann i:ldr.,'arcts, îtror,¡el-llv¡rns,.

l4ctonnclJ", T,¡oçr1r*l¡ ;ind shepl¡erci {1955} c1,årl nnt support tlrL,:

ohs¿¡n'u*i.rin. llnrc reccntli' åtì asü*:cla{:iorr i:i}t'../en¡ prlnrnri" gaatråc

ule+:r anii l"¡lna,.i Erour.: Jl l¡a¡¡ I¡*{Jtl Ce¡qçråi,¿r<i {r3oï¡ncön, IsrJtr, !ì.cgers

ancl ï"r1'att, 1964). Ttres*l ',¡orþ-$rs }¡ave sirov,?å t}¡at, piit,åenÈs r¡{th e

qcrs¡'il,rl"E uL{.,en n}rc>ve t}ie angulus iravo a hågher t}"¡¡¡n exnec-'ted ånsJ.dence

of ];losd group 11, 'n¡håLc pattentE wí.th *!or€ rllstaL pylorlc uleËrat{cn

lra.v¿l a hlçller lncfilon¿'c of 9;roüp ü.

I¡ohrs (f9301 d,monstratað that ä proportÍ,on of hr¡¡nans socrete

blscld grÕup antLgenu ln thelr naLj.va anð Eastrtc Juice. fn a
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wi,då populaËLofi cunrcy ln london, Gruhb and I'{orEan (19d9} found

tt¡¿t tlrc propo¡tl.on of guslr secrçtora approsclred 3û ¡:*r cent.

E¡e nerÌ-secretl,on of tf¡e bl{}od grÐup €¡}ti.gêris J.s Eore cosaÐn ln
ée&nal ulcor patÅanÈe th^an ln the non*ulcerated populatlou
(Cl,srke at a111, 1959¡ Vesely et alLl., 196S!. tBre aecretotr

EÈeä¡a of, an J.ndlçldual Le an hereC!.taey charasterJ.stlc

l*dependent ûf blood grÕutr) Lnherlt&lrçe fCaldtretl ånd Fi.çman;

1965! r Þüo el,gãlflcant aseosistlon bet¡¿een secrotor sùatue a¡rd

gaetrlc uX.æratlsr haE bøsn denpnetrat¿d {Veaely et alfår 196*}.

$tta dåf,fereRsee tn blood gmup ¡l¡¡cl seeretor etatus of
patl.ents $åtJ¡ pcpttc ulcere fs\fl)ur tl¿e soncept ttrat gaetrLc ulcer
and <luodanal ulctr ars ê.lffersnt dLs€asas. lls ?:X.ood group and

ÐêsrÊtory charectorJ,stt ca ä¡"'e lnl¡eri.t€d, tlre poeetb*llty ttrat
heredlty La a clgntf,{cant, fector fn groptlc ulcer genes{s la
evl,dest. bll End Buclr (f9501 for¡rd tþst ths LaEldence of peptl.c

ul,earat3on l,n tl¡o albll,nge sf u1sðr patåents r*as *¡$re thar¡

dot¡bte t*rat found ln e cor¡trol populat{o*. Tt¡e obsarlrratíon

tbat ralatl.r¡aa of patlents wl,th gestrl.c r¡leeratåcn t¿ad to
datulop gaeÈrlc ulær*, r*Ì.1te duaðe¡ral uLcer relet{nea develop

duodenstr Loslclns, lêd Dol], ar¡d Kellock {195f1 to postulote that
lndependsnt ï¡eredLtå¡ry fastors sùûy openate" ' i.n tþ¡e pattrogenesls

of gastrlc and dtrodenal uLcar, Þ{sl.nar (196?} hoçraser c{as

aæptJ.caL about tho repor-ted rslattonshf.p þotr¿een }¡Lood group O

and duo&nal utcer, afldl aai.nt¿lned ttrat the relatåonahLp wae an
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srtefact i¡ased cn faulty etatl.at{Eal cüGthoçlE ceueed by poolLng

bl¿sed d¡rta trJ,tlrout proçËr correiðerat{on of tho obvi,ous hatero*

geae{ty of tt¿e eorl,es trsad. Htr\de?sr his eceptlal,Ean La st¡ared

bg ferr $orkera i"s ü¡i.s fåekl.

A mcent obsen¡atlon of tlra rclatLonahåp bct*reen blood

group and srcretor steÈus and gaetrlc asfd rtspons@ to hleta¡rrLne

etfuü¡låtLon (JorL, ¡4&tuascå, ilaLestråerLr Donnoreor €r11o and

$tausl.r X9691 rei,nforcea tlre posalble dlfference Ln tlre patbo-

genoaf.a of gaetri.s a¡¡ü duo&na}' ulær. ,Xori" and co-l*crkere

{19691 fot¡nd tl¡at aciô EserotEr1r rêEpoase tû hlst'âmJ.ne !tras

gmatêr l¡r nor¡-ulaerated patåente of blooé grtsttp S t*¡an eecrotors

of Sroup O,' and for¡nd no d.f.ffers:nô€ Ln reu¡mnee b€tìrt€€ül secratore

ar¡d ncn-eecætûre wLtl¡ btoo¿ groups Jtr F ox ås. ãh{s o}¡eerr¡atl,on

te of parfJcrrXar Lntsc€€t rchen csnEl,êered wl,th the f,j,adl¡¡g af

sodor, Vsgtaar lJrean, Popeaeu, Sulícar fenel.car toi.a anrl llea

{1968} ttrat nor¡*ulceratod nersbars of ûucdenal ulcet fa¡nåIf.ee

shci#Ëd a øf.gnåfleantXy greatar ae!.d rÊ*I)üRse to hlstsßìln*

stfmu¡,atåo,n ¡rhon cempårrsd tÕ a contrc3, nsn-uLcerated gtoup r

ltre augmentEd hLste¡Llne etlmuXatLon tast (Kay' f9531 doee

appßår to gatlefactoråly Cåfferentåst¡s bctt*esn gastrfc and

ðuodeaal XssLoaa tfa¡le ¡l, Dr¡od€nal' ulccr ås usually ¿escclated

wlth e graator tha¡r nom¿l ¡þsponsê to hJ,stantne etj.m¡letlon

¡¡6¡¡¡erù ar¡ê Start;inn 1966i Sret*er and Ki.rsû€tl 196?l Fodor et

ati.t, ¡.å681, whlla prtnanr gastråc uJ,cor Ls ueually aeeoclata*



TABLE 1

Maximal acid response (mEq.HCl par hrurlin 93. patients with
qastric ulceration. Th.e patients 

.have 
heen subdivlded into 9r0ups

äðcording to the classification of Johnson (1957 ). Data from
Marks and Shay ( 1 I59 ).

25-1

24.1

10.2

1 8.9

PREPYLORIC
(10)

COMBIN E O
(10)

PR I MARY
(13)

TOTAL (33)
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l{itå a lor¡or ttra¡¡ nonr¡l reeponË€ (Veeely et al.ålf 1968}.

Eor*eyer, Grosemen, Kl.rener and €f.llespfe (19631 ðlsputed tlre

dLscrlnånatory value of the teeÈ, and errphast zed that the range

of acl,d sesretlop $ês Êo grart tbat oa tÏrø basi.s of theee valuae

alorç more than half, t*re pati.ents vlth duode$al ulcar cçuld not

be útst¿ngt¡{elred frsffir ths nor¡aal popu}et{.sn. I¡r fast GrossÊår¡

odaaequently detorælåned (llorareLey ånd Grosenêr¡' 1S651 that anly

1? per ú.ent of, pat{e&ts r{ittr duo*øn¡l ulcers secrEteê ñ?orlè aci.d

tlran nomal after hlrtalog etlmr¡Iat:lon. ûne prolrle*n that eannot

b€ avol"ded Ls ttre LnelusJ"on Ln tl¡e ccntrol grtlr¡p of, euhJect¡ wlth

a ducdsn¡l ulær dLat*¡eEts who ere hyBGtî*sÊctetora bt¡t have not

ulceratså up to tlre tl¡ne of tssttng. åny euch control group la

potsntLally, åt l,taetr'*reiçhted t-cvards hy¡:eraecrqtlon.

Ðarrcnport {19651 maJ,ata.{,ned Èårat patåents witlr prtru*ry

gaets!.c ulcerc .ln fect secreËtt a nors*¡rl r$orult of gaetrlc *cldr

and. tlro lrypoeecsetlon nerrealeô by conventJ,onal gastrl'c anel'yeLr

war due to a dlf,fuslos¡ of bydrogea Lone baeh lntc tlre rnu6osa.

t¡e då¡å nst hcrt¡ever dl,spute that gastrl"c ¡rlEer åa aasoclatod wlfå

h1çoaclðLty as acsessed by tire hJ"st-snlne stlnulatl,on teat.

Cpx {1952} for¡nd ttrat tf¡e sveraçrs nuæ}rer of parletal col.le

per stænch $as lacreased !,n patíanÈs ltlÉ,i¡ duodenal uteer rqhen

ænpared to nogl*l¡lcerated cpnt¡3.'ols {lfable 3l ' He estfu¡gted

tlrat dr¡odanal ulcer patJ,ente had qn elt€ragê cf 1.Ë bllLLsn {Xügt

parietaL cetls par etomach, a¡¡d control patåente l.t bl¡.lfon cslls.



TABLE 2

Parietal cetl content (Cox 1952) and response to maximal histamine

stimulation (Marks and Shay 1959) in normal subiects and.patients
w¡ttr gastric- or duodenal .uicer. (Figures in parentheses indicate number
of patìents in each group).

MAXIMAL ACID OUTPUT

( mEq. HCI per hour)

{MARKS and SHAY l959)

20.5
(46 )

18.9
(33 )

38 .1
(63)

PARIETAL CELTS

PER STÍ)MACH
(c0x 1952)

0'98 x 10
I

(107)

0'8 x 10
I

(13)

1 I 1 0
I

x
(15)

C()NTR()L
(MALES AND

FFMATES )

GASTRIC
ULCER

(MALES

ÀNN FEMATES}

DU()DE NAL
ULCER

(mnl¡s
ÀNO FÊMALES )
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ÐaÅ¡err¡eck and $ngle {f966} assecgeå parietal col.l nu¡abers Ln

gaËtrlc blopsy apecfunenr fræl patLents +¡l,t¡¡ åctLvr duodeaal

ulgeratLoar rrnå for¡¡¡d Lncraüe€ð nË¡6bêrs ln thsae coaapared wlt*¡

cçntrol aubJecte. & tt¡J-e basr.s thsy strçgoated a relatlonahlp
t¡etween acl,d productl*n and duodenal ulcer. Iho ãolllnçar-
Etllsor¡ s¡mdrorne (SolLi,nqer a¡¿d älLf.eon, 19531 FrovLdss s cli,nlcal
oxaqrle of tåa role of sxcose acådr whLle tbe role that scl,d

playa {n producång tåe duødenal leet on }¡ae been Lntuetlgatcd ln
a¡¡i¡cale,

|tt¡e uloor produclng propaaslty of gastri,c Ju!.ce uas i.r¡!tta13.1'

óasø¡sËratcd by Matj¡otrre årÀd Dragstedt ln L932r by dåvertlnç

gaetrfc Julce fm Fsv¡,or cr ÌteLdenÌ¡aån grouehes lnto the smal.l

Ínüeatine of a meùtr of dogrs. ChrsnLc ulçsre dovsloped ln th*
ðrBê ooxl¡naf,ly expoosd to EactrJ.c Jul,ce. FogaLnnan, Gronennn and

Irry {19{9} daecor¡etrateê tj¿at duo4¿naX ulcers could ba produced ln
dogs by Ètre eontl,¡¡r¡auc lntrcgastrtc Lnfusi,on of acl.d end ¡;epcfn.

Etrsy felt t{rat tås¡e aay be a crltLcal levsl of, acl.4 soReentratton

nécêa6ara, to prorluae ulcaratf.on. Fbnheyt studlsd Ln a chronl"c

6tresË såttratfon ehs¿ed an Lncreese Ln gaetrlc actd sscrot3on. and

davelcpaå duodanal uleersr Borþ of, whLsh perforated tFoXl"ah, Braåy,

l{aeo*, ftrach and l{1srø¡chr 19ge}, Ée*rturEek âltê oublel tI969}

etåuulatsd gaetrlc actd proåuct{on f,n cate by adnlnletærlng penta-

gaatrf.n lntre*rsnourly and proðucsd dædenE1 ulceratl.on wiùhln 3S

houre* D{vr¡retsr¡ of, t}¡c alkal{no h{llary end pancre*tlc Julce

faeLli.tatod ulær foæratår;n Ln fJ¡eee a¡¡f.nals "
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Aråå a¡¡d t'ioel¡oles t1965) produced an enperLrmntal ffiod€¡.

whlcf¡ poaalbly explalnc the obse:n¡ed f,requoncy of, uXcer fo¡rnatlon

ln t!¡s fåret, part of tt¡o duodenu¡¡t. Shey eh*ted that, the

df,Erestlvo ¿cÈlon of perf,ue¡tos of acLd and pepsÍn tn rata tras

potentåeted by eX,ter¡atLnç ttt* parfirsåon wl.th alkall,ne trlptl,c
solutLons. fn fast Fj¡odeç ar¡d Prest"'¡Lck (1$66lr by lnsertång

ttrbes dostgned to ¡¡ecard lnÈrå¡.u¡nånal pH r de¡nonstratsd that wLde

fl.r¡ctu¡tl,ons (t¡etween pxt 2 and pH S) of pll da occr¡r Ln tl¡e fj.ret
part of, tl¡s duodentm i,n husran¡ 1n an i,n vfw sLtt¡¿tlon.

ïlre osc$rrer¡co of duodønal u3"æratLo¡¡ partåculnrly ln tire
anr¡Louer t¿nso ucresEtLve* eubJect Le well rocoçmLzed ln the

cllnical. e,ltuatlon. Indead Grundyr bnaldÊonr Pinderhugheo and

Bårrabe€ (199?l baræ f,otsrd thèt tire per*tma}åty of, the rrrbJect r*ay

eff,ect gaatrLe acld secrotlÊr¡. I¡t a atudy of forty ¡*ale

patf.ente *¡Lttr duodenal ulæratlon they found that anxåety r¡as tåe

preåæJ,nant personaX.l,Èy f,Eqtut? ln el,ght patl.anta t¡rittr a Xou

þasaL but hågh pak acld outputr whlle deprerslon l''aa an obül.oug

glnoÈ{onal featu¡re ln elght patfents wlt}r a lorr l¡asal and l.ou poak

acåû output. åscrumulqf,J¡:g ovLdence of, tåe rmny dåfferencee J.n

betravl,our, occurrsñce and, probatrle aetlolog:f þetr+een gaaÈrlc and

duodsnal uleerattan auggests tl¡at they ghould be consLdered aa

ãeparata dfeeassar anrå etudl.ed as eu,ch.
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8. gäg PåtFddgtr6'^ã.f.Y æ CASYRïC Vf¿C88

ÍIhe cr¡¡rrent concêpt of ttre pathogeneãLs of peptlë ì¡lceÊâtåsr¡

åe that tl¡s nu€æal lest on aråsc¡ froæ as l.¡*baL*nce betvecn

aggreaaÍw ¡¡¡d ðafer¡gJ.ve f,acùcrs ($ha".' and sun, 19631 , Wl¡Lls

ðuodanal ulcer¿tlon LE cl+sely aeeoci.atøá ç¡ltå {nereased aEeratåon

of hyðraehÃorLc acld anð popein¡ or lscreaeed agErnesalon¡ tlrerc !.s

na er{denee æl¡tlng gastrLc uloer ¡.¡t t}r {ncroaae Ln agçmssÍ.?E

f,actcrs. Ir fact tj¡e !.ndteee of aEgreaelon åppêar reêuced. ån

gaetrlc ul.cer patlents, ênd, 1f ulceratdon d¡¡es arlgs from an

L¡d¡alance of tlrese f,actorsr gastrlc ulcer rnuat resuLt frcm a

teducti.o¡r ån tl¡e dofensJ.vs xrßsl¡snLe¡n.

þfi¡cosal reglståþce Ls s:¡'¡cn}¡æous wltl¡ Cefensåve f,actçr.
Xolla¡¡dsr tf95¡ûl ¡loetulattd tt¡at g*¡coaal reel"sÈascÊ Lø provided

l¡y a tnro-ccEnne¡rt ayatsn co¡rsleül,ag of a åayer of rnr¡cus

seErat,eð by tba ffi¡euË calls, and tlre eplt*rellal eeIl layer
lfurtng trhe gartnodrrtestlnal l.u¡nen. Àry rEvÍenr of the patlrogonaels

:of, gaetrLc uloer muet lnc}"uds a tlåçcuscl.o{¡ of theEo tl*o components.

åaotb.ar sbee¡nratl,or¿ whdcft any tÞeogy of gastrlc uleêr geneø!.a ntr6t

explaln Ls thÈ apparent aseoeLatåon of, gaatrl,c r¡Lcrr rcl,tà the

agslng prÕsacs, lÍhe dlggaso of gaøtrLc uLcaratlon hag a maxl.nr¡m

Lnci.denæ sf onsçt l,n the age group 40-ã$r and appeara cn åTorago

ten years after ûusdenal. ulcsr {¡cf¡ E.nd co-ru¡orkerer X951¡ Veeo1y

Bt alLl, 19ð81 . $lltlscñ/ {19{l"l oþEo¡:,¡¡ed t}r*t I0.5 per cent of
peptlc uLære çecurrad l¡r the group of pationt* ageå 60 !'earæ



FIGURE I

PATHOGENESIS f)F PEPTIC ULCER.

Aggressive Factors

HCI and pepsin.

Defensive Factors

Epithelial resistance

Mucus.

ulceration may result when barance is altered in the

direction indicated by the arrows.
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ânð ov€r at t*¡6 tårm of dlegnoslg, whtrLe KlcLn and Braðley t19571

reporteð ttråt, tn tlra el$erly eç€ re¡nçe tl¡er6 wag a hlgher

J.ncådcnso of ftrst $)peðttng gästric uåcers tban of c?uoêanal

lsetoæs. Fopü{o ulcerat{on Ls not ì¡ncofiËdon ln chfldtrênr but

ths ulesrs pr6scat are pradmånantly duodenal anå gastrlc leelont

å¡rÈ vsry rarra {nrf.grr¡gtl,o and C*saElLa' 196?¡ Tr¡dof' 196?l

CoA¿fngton, 196S1 , Both BrågugLlo end Casa,gllar çrd CodrXlngtrn

noÞd a poef"tJw faml,l.y hLøtory çã r¡leer é:lseaee I'n hal'f of the

chLtdren ån thslr serl.es s{tl¡ dt¡o$s¡ral ul'core*

Àn altsratåçn fn ei,ttrer tlre quattLty or c¡ualtty of rûuõt¡s

productåon Leadlag to ånssaesd euaceptl,blltty to ¡nucseal lesf.ona

ås a logåast a¡rd attractLw erylanatf"on of gastrf.c t¡lcer gencsl"e '
Itqrensr no varåttÀor¡ f,ran noræual nËctls eecretåon T¡as äs ytt' been

dsnonstratodl ln gaetri.e ulcer pattranta tÍr¡llnr GutrnÈ$ and Alrn'¡r¡

19d?l Plpar, Gri.f,f,lth a¡¡ti, Fenton, 19S5¡ Rsbertr liennlnger ônã

¡ltunroé, 196?l * Indsêr.x. tl',e protectåve ag oppoeod to luï¡rtaar¡t

capê,clty of, çastrf.c ¡tusua La <pen to quentLon. Eal*i.ng pylorlc

eecretÅc¡rs fræ çr,rtnea plSE and æncentratLng tbese, Heatnoy

{1959, obtaj,ned a nucoarr}¡stånco reeæblLng t}re "vlstble muçue*

*rhlcl¡ nomatly lfnse the gastrf.c m¡coes. Ife Elæonstrated' that

i.n vltro tùts l¡ucosüþsta¡rcs r¡ae sn l.nef,fectf"r¡e barrl.er to asi,d

åf.ffusi.ou and had n*gttgttrle l¡ufferlng pe¡er pûr sâ. s-$Ë*her:lnore

he ¿sgl¡rstr¿tôð tbat musua l"n piryrfoXogLcal çnoncentretfons t¡acl no

çnpsf,n f¡¡h{bl,tlng propêrtlee. Cocke tX967} after revf.erxl,ng the
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avai.labl,e llterature ç¡n t-he rcucous barrLer conclud,ed that mucug

pl"ayed very llttle Lf, any part I"n ;:rovlclång reeLstmce tc
ulceratlon, and arguod that Lf rnueus r¡ere an ef,fectlva barrlsr

to acl,d dlffuei.on lt would bê d{ffi.cult for ac{d eecrctl.on fron

æIt t*rrough nuct¡B to the Lunren t,o occur. $\¡rtåe:more he

emphaeLzed, thaË lrec¿use of specLes varfatLon Ln suscepttblllty to

ulcer f,ormatfonr studl.ea of gaatrl,c secretJ.on ln anl"mal"s nay not

nsc€sssrlly refleot the Fi.tuatlon ln fit&tlr

trn the experlmentEl sJtuatlon tìiers fs a correlati.on l:etween

ulcer f,ormatdon ¡nd rn.ucus productLon. Sobertr Bayer and Þ,lesani.s

(19631 for¡nd a cçrrelatlon l¡etrseen the çcsurrencê of mueoaal.

oroeLons a¡rd recluctlon I,n gastrLc rnueus content ln f,astlng rats.

ürdtllg and l^tpkLn (19691 de¡nçnstrated a reductLon Ln F.It.$.

poeft!,ve æuæsuhetar¡c.ee ln the gaotrLc $lucosa of guLnea plgs

developing erosfons ånduced by roctraLnt. rmpaLreð rnuëus

productLon rrtay aXgo ln part. be res¡:onsJ"ble for the mucoeal <lamage

producad by antl.*l"nflarunEton¡ dnrgs (!aengq' and Ðesbal.l}et, L96?) '
l{enguy snd !.tåsters (X965} forurd that aapirln reduced lnucue

formatLon !,n ratE and doçe and, poøtulated that thls may rosult Ln

funpafred resf.etance to proteolysl"s. Larnbertr t{artfn, Àndre¡

DEscoe arrd VouLllon (1$681 euEgesteel that the glycoprotoln ro¡rlecules

In çastri"c nucus may f.nhfbj.b prtÈeol:¡rln þ the fo¡nr¿tl.on of, a

rE¡Lstant corupl.ex wLth the Ã)rotein of the ¡nucosaL ce:.le, Ilcç*ever

lt $ust Lre e¡nphael,¡ed thåt the alteratLone f.n nucopubstâncê
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e€sr€tl,oa in acute e4nrl*nental uleor¡tl.on cennot nec'ess&rt Iy ba

extrapol*tsd to chro¡rl.c ulceratlon i"a htsa¡rs.

Ja¡¡ne sx¡d FJ,skortng (19{91 obsenieð t}rat b!.le etalnlng af

tlre gartrf.e aepl.rats craEr rÐrÊ cotr¡æn ln patlents wLth gastrf.c

ulÕerat|on th¿¡r fn ulccr-free aubJecù** ðu Flesei.s (19651

rlsu¡onstratsd ar¡ lneroEsEd epriæiltratåan of, blle aclå oonJugatea

ån ttre f,aetång gaetrle Juf.cc colleetsd f,rour a arualrcr of çartrlo
uLær patåonts. ¡IG ïtüB iøpæesed by the hf.gh i.ncLåEnæ (81 por

csntl of eevere chronlo gartritla Ln hle serr,es of ?5 patÍ.ent'a

wLtj¡ gastrLc ulcsrationr and proposed, that duoêenal rcfj.ux

productng e clrrocrlc gasÈråtLs was an aeti.ologlcaL f,actor j,n

cb¿roaJ.c EactrLc ulør. Hrxøansrr ln blt no ¡aËåns all patlents

wlÈh prLna4r gsrtrl.c r¡lc€r car¡ eluadsncX reflux be ðs¡mnatrated.

$hl,le rlr¡ BLese,Ls lf963l felt tå¡at the gautråtls res¡¡ltLnç frou¡

the ref,I"r¡x of dundgnal ssÌ¡tsnter by lmrerlng nntrcosal reaågtatlcðr

waa tlrs prfuoary f*ctor La Èl¡e proênctlon of gastrLc uloeratLoat

Capper (I9S?¡ eugEaetcd tlrat duoder¡¡:l reflux produced gaatrlc

ulcsrEtLon by tr¡çtlc r}ågesti.on of tl¡o gastrJ,c alscnla&r Gurd

(19691 üeçcrfbad regurgLtatfon of duodenal conter¡te ln shockêd

a¡ri,¡u¡ls d¡cr¡.oping acuto gasùti.c ulcersr and also poatulat*d a

causal relatlonsht p *

i1¡trs alnpgt l,nvaråab1e aesoclatLon of, elrrû${c gastritLs r,¡lth

çaetrJ,e ulær Ls at leaEt evldsnce of som r*ucosal al:nor:aalåty i,n

tl¡åe üleaåae. I'lagnqe {1952} fou¡rd gaetrl.tla ln all of 28d
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Fårti,¡rl gôstrÊstany sperel*ßIrg ¡¡aaogiêd for chr¡snie gaetrLc

ulcerat$oæ. lthÊ gâstrltie wes dlffuaç ln f6.5 per c$nt of

c¿s€s. Hel'nkelr slaùer end T{6nni'nq {1956} fou¡rd evldonce of

gåstråt¿s l"ü ft¡ndl,e bfopey ðÍ¡esl.$sÐne fræt ?t 1ær eêãt of gaatråc

rrlo€r pôti,øtñ, buÈ ln crly ll por cent of êuodsaal ulcer petlentø '
l,{årks and Shay (f959} sraånt¿l,ned t*ret, gaetritl's i.nvurtably

åecongla$tsd cbr€nla gaetrfc r¡l<¡eratLon, a¡rd also obsanred that

ðr6as of, senere atroph{c çesÈrttl.a tcare parttclt¡ltrly prone ta

ulc6rat€, llrLs lattar al¡servstion T{as cÇrnf,frmed }:y du Pless{e

tlses¡ -

Fl¡ckay aad lllotop {19661 eÕnfl.ffiÊd the aosccLatLon of

gaetrltåe and gaatd.c uLoor. IR thelr blopey serLë!* tl¡ey noted

dyetropblc ctranges i.n the parl,etal tnê ehlof caLls ¡ gLandular

atrophy a¡rå a heaqf tnftltratl,ar¡ of l3ryhocyter and Btas¡ra cells

Ån raany c¡ses. llheee changea tl¡ey lnterpreÈcd as betng ænslstEat

r$.th as Lraør¡nologLcal r{iaf ên6e. Tl¡cLr fl.ndlngs at¡ggeated that'

ulosratLon ocgr¡rredt ln the aEtlvg lnfl+sçatogy t}'pô of, chranle

gastrlt¿s rat}¡or tåar¡ tn t¡¡é røLati.rruly *cellular t:pe aeas€ínted

¡*lth pernf.cl,otrs antæ!.a.

$útc*¡åa ané llelaney (19681 produaed år¡ eryqrL:nontal modeX

whLah conf{ræd that tha presanoe of atrophLc Eactrit{s ln a

Locallseå eegpnt of gaotråc nusoe& rendere f.t, hlghlï suðçsptl.l¡lç

to aci,ê-poptl,c dLgeatJ.on. Î[heEe worRers tu{*t¡ufastured n stsåll

(3 c¡n x 3 csnl ar€a of mueos* reesmb$ng hlsnan gastrle atrophy by
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surgf.cÊ¡, extarJ.orlsatåon l* dogsr a¡td o* reluplantatLon

stånr¡latsd ac!.d product{on r*lth parenteral hLsÈ,a¡ i.lts, slçirt of
ten opsret€d dogs develo¡reel penotrating ulcoratl,on Ln ttra

ab¡ro¡mal ¡nuæsa, t*hlle onJ.y srre sIråãB oparated control develcpcd

e gastrlc tprrEpyLortel ulcer.

Íhc gastrd,t{g aesælrted wLth clrronlc gaetrlc ulce¡r¿tfon Ln

hruna¡rr peral,atg af,t€r t!¡e ulçar has heaLect (trafuner, 1951¡ ${*ckay

anð Bl,sLogr, 19661 Salupere, 19691 suççesti'ng that the gnatrltls
xray voLI be a pråmary change enri not seçCIndrrq¡r t<¡ tlre ulcer. Ia

f,actr se¡.upere tf969l m¡råntaJ-ned thet t&e peral.steãE€ of, gactrl.c

ånflacæstl,on erçlaLned tlre bågh ralapse ratË a¡rd sbroûlc nature

of, gaatrlc ulær.

tfltsrdell (19631 observ€d tl¡at ÈIre drrrg cLnæphan could

pnoduæ clrrq¡l,c gastric ulooratåon i,n dage and felt tlrrt, tho

ormlutLon of theae ul¿'ere åLluetraÈe,* a poeafÌ,rlo pathoqrenetl,c

mclranLsm ef gaetrl,c uloer fonmatlon ln rÍianr !f,he nusasa lnLtialXy

e:drLbt'tad a dlffuae haæo*hagLc oæslve gaatrltLs r follor.rad þr
æuttlpte Ecuts ulEer fosstatLonr åã the sroslone and çaatrltle
resoLl€dr a càronLe ulær rsnai.ned. lfhs aseesåatåor¡ of gastrltl.o

of var¡r'tng extaaÈ and degree t¿ftà Ea*trlo ulcsr ås weltr prÊ\rêât

a¡rd lt aa€nnå !FÉrT. ltholy tl¡at ft æay harlts a role ln gaetrLc ulcer
geneeås.

lB¡e clae¡i.flcatlon of gaetrLc ulceratåo¡¡ lnto the tt¡rea
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catâgir¡rl,es of Frepylorlor corubined, ånd prlnarS gaatric ulcer
t.roh¡reonr 195?! h¿a astl.ologlcal atgnåficance. *he appaãratrçÊ

of a gaatric ultsr eeconda4. to duoüenal ul,eeratl.on (vcsely et
alåL. 1968¡ ra.tsos tlre posetbåll"ty tl¡at *udenatr obst¡.lrctl,on a¡¡d

gastrlc steeåe may pro-êuce gaatrl.c lesl,ons. ltrs deæor¡etratfon

by Shag, Koæarovr FêLg, S{araneo, Gru€naÈoln and Stplnt, j.n 1g¡[5

t*¡at pylori.c Lågatf.on ln rata was å ret"{eble ¡nr¡thod of lnducLng

aqrte gaatcåc uLcerctJoo, tl¡e ocsurnencs of g*etrf.c ulEcr
f,ollowi.ng vegotæry wåth {nadoc¡uate draLnaEre (Hoo&*arü, lgS8l a¡rd

the productJ.or¡ af gastrLe ulelers ån raþbl.ts b1* vagctoray wlttrout
dr*l,naga (r.lnsree, de la Rona¡ I.Joodvacd and Ðregstedtr ¡"s6¡Í'

sul4tort thJ.s poesLblLltll. Íl¡e unectra¡ri.sm wheæby gaetråe etasfr
prduces ulceratl,o¡¡ ls r¡nksow¡¡, but l-nereased, gaetrLn rele*sç
aÈinulatång eel.d productfon Le a llkely poøelbtttty (Þragrtodt,n

ol¡orbsLn¡n, srûns and RLglor, 19s¡ül . l&ngrry (196s! reportad

th¡t vagal ati**¡Iatåon desrêreed En¡cu¡i aecrçtl.on, but vsgotwrû/

alons doos not sÈêm to åncrçase ure fncLdance of gaetrfc ulceratLon.

ÐeLl., .Ionss and Fygrott (f9581 cbeetrgd tCrat gaatrfc ulceratlon
vâs s¡osG coßtnûtr J.n aeokere tl¡ar¡ non-amökers, and sore narked ln
cj,gaætts tl¡an ptfrÉ sroksrs, HcÊüe!¡er thcy fatlerl tc dmanstrEtg

a ralatL$e åxæsa of ul,ceratl,or¡ åMrïg beary compared to E¡odercts

"*rk."". Slhreo largø sçüle Etudåes (sasxñoã{ and Horn, x.gSsr

Dom' 1959¡ SoI"t. ar¡d IIi"LIr 1964| donn*etrated that norta3ity
froctt peptlc t¡lcer waa hf.gher Ln esokeru tlren Boñ*ffikÊrg r
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Hc¡n¡aver IloX3, t196¡lt felt t!¡¡t emkfnç r¡¡aE not n prf.ncf.pal

eaÌ¡es of gaatrl,c ul.çer ar¡d concludeó tJrat' sr kång and gastrtrc

ulaar san$ {ndLraetty rolatod to ths FaÍE GauÊË.

Dor¡lach a¡rå Foltt {t96tl} desgtxgtreted t&o presence cf,

gfrculatlng anttbodlee Ëo gaatr.lc parletal æLlg tn â3 per eant

of pat{ents \,ri.th gastrlc uX.csr, but founê no parletal ccll sntf-

body ån patåents l*lttr dr¡oðenal ulæratåcn. T'¡år¡gä1 tI9?01 has

f,ot¡¡rå paråetal cell enttbcêlEE ln 35 per cent of petLonts ?tLth

gaatrlc ulceratio¡¡. FLsherr !'{,achay, Taylor and TJngar tf96?}

sal.nt¿lned thst tl¡ese gastrie a¡rtå}¡odJ.es are releted üt tiæ
p$Ðsence of geetrltl.E, but Kravstgr van t{oorden and S¡pLro {196?}

sugge*ted tf¡åt parleta'I, cell a¡rttbotltEs dsvelop {.ndepcnåentlyo

a¡¡d unrelatod to t*rø gustrf.tls " It Íe u¡rlåkely that the

parLetal eetl a¡rt{.1¡odL6s aæ dlrectly relctêd ùo gasËrf,c ulcer

geneeLa, but tj¡o{r pFEsenëG i.e êTlêênce of an ant{gen-antlbody

reactLsn Ln {:t¡o stæêslr af sÕ¡ne EhrcnLc graatrLc ulcer patJ-ante.

erinehpran (19661 forr¡cl a l:J.gtr LncfuSence of antlbody to a gcetro-

êuodenal ¡nüsosatr antågen ån patf.ants wåth poptfe ulceratåon"

Røeontly Bausam¡r, Ital.crovr eird Ìfayl.or (f969) prov!.ded evLdance

of a posøl"bl,o relattonrhåp betr+oen antl,þody pres€r¡ce ead l*rered

¡uarsosal reEl¡t¡¡¡rce. T*¡ay d,ernonatrated ttrat the pneseo,ce of

t{sst¡e spsslfÍ.c arrtltrody red*æs ÐHå slmthes{s l-n ttr*t t{ssus.

Igdust{ou¡ of Ð*Iå elmt}reaLg $tuld reeult ln rcduced cellular turn-

ormr La tt¡e ätg1åEl¡ and Xoger Ktcoså,I resåstanc@ kry affectLng t&a
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¡*€cand Þf l¡oltanðorts {}95¡t} carrE}onents, the apf.t}teli.al cel} layer.

Dragotadt ar¡d ctr'*+orkers (19541 nro¡>oæad that çaetrlc
ulærati.ffi¡ wals dr¡s È¡] antraL hlpcrfuncÈlor¡ wt¡fcl: releasad the

bormare gaaÈrl.n, tT¡us stl¡¡rrlettnç gasÈrlc Eeçret:Len. $hl¡tÊ

reæntly Dregatedt haE re*enpha*lzed thls hypothe*l.r fDragstedtt

?têodt*ardr r..lnarss gnd dß la &oga, 19641 - irsÞtev€r the ara!,Lêb]"e

evidencs 1e rmrl' mr¡ch agalnst t*rls poeelblllts. Hûåe ancl !'yrü

t19641 setfuîatßd ar¡tret. gastrån act¿çåty ln patLent* $'l-th eåtlrer

duOdenat or gastrtc ulsaretåsr and fst¡nd that tlra çastrån

secroti.on ne* hågl¡er Ln tå¡e duodersal uJ.cer groüpr Gelegtln

tf96?) dæsrstratpd Èhat tbe gaetr:ln respsnee to þrot& feeråLnq

r*as hl.ghsr t n å $rou5l of paf^tørts w{th ectLrrc Cuodenal ulæretl.on

tl¡s{¡ ln ¿ gñrrç r¡i.tir graatråc or l¡eelod duodenal ulcers. Ttre

m,et foræful argrunont egaånot tt¡a role of gaatrln hyperaeeret{on

ta tl¡ê patlroqnacsls of prlrncrl' gaetrlc ulcer ls ty¡e abssnce of

tlssþriEtsâþls aEårl h1çereac'retLor¡ l.n r.¡atl.ents wlth thls ðLseasa

{neenguy¡ 196¡[b]. Gåstrln sLLmulatee gastrlc acJ.d secrotåon

{Konturck and ltrbl,el. ¡,969} yet patl,ents wlth Eåsttrlc ulcer have

nplssl orl lcìil secratl,on of acåd (Vesa1y et alùL' 1,968'. ålÈItough

Ilavæaport (19651 ¡rsfu¡t&lneÉ that ths moaøtr¡red acLd output i.n

patlents r¡ttþr gaøtrlc {f,ceratLsr r¡raç not a tn¡e reflectLon of

elertåasls, *flodek and laach (f966! denæaetrated tlrat gastrl"n

LnerÊased tlre capaclty of the stomach tç æntaLa an J.nstllled

to*d of hyåroalrlorJ.c eç:[û. ffeasure$€nt, of acl.d sacrctlon i.n tt¡s
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prgsanæ of sxcËËs gsatrLn Ëtl.üulatlon thorefore ehould ba a &ore

aast¡rate neflectLon of acåd productton than Ln ttrg non-rtåftuLated

lndj.víå¡al.. Shtre thsre ås no evLcåenes at tfre pr€s€nt tlü€
rolatl,ng tlle ðcsl¡¡*ffince of prl*nary gaetrtc ulcorttlon wåtå orccssã

gaatdn ¡elcaee, ltor¡ot¡ar, ttris mehan{sa $àry bs tlre axplauatlcn

sf th€ eacoaÕary t¡çt* of, gastrLc ulcar ðccurrl,ng t n assosåatLon

v¡ltrh du¡¡dsnal ulctgratLon.

E. Ðeuçs ¿gt PgPg¡t t/¡tË&áftûff

tmet¡¡Ent ¡¡åth a numb€r of, druga n partleularly snt{-Lnflalræratory

agents, rcay be corylleatad by tl¡s u3.cer+genl.c potential of the d¡rugr.

1l¡e l¡cLdsnæ snd mechanl.s& of trLcer prcductåoa wtth Each ladåvtdual

dlrr¡g *re not knær¿ wf.th certainty at tl¡e presenù tl¡ne,

IndoEtpthacJ.n and phenylbuta**ne bclth produoe gaatrlc ul"cerc Ln

htæang and anlmale* Saylorr lluokåøaon, ?rtrltahougê, Dart a¡rd

frapaeLl (196et åemæetrEted gastråc ulceratfon Ln ni.nç out of ten

patf.onts treats4 slf*r J.n*sæthecl.n for varled par{ods of tl.m.
ÞJahangutrl (19691 shos*ed thaÈ Lndosuthecln lndr¡sed g*stric utrcers

J.n rate ¡ and ürat tl¡e lncldence Lncroased wltlr i.ncæaaånE drug

do*age, lÍhð ulcar prerurna,bXy arf.aae fræ a eyetnmLc actl,cn of
ttre dnrgo f,or pårentêral ad¡s.tn!.st¡ratåon produced an ulceraÈ,Éon

Lnci.dsnee of I00 p*r ænt. Phenylbutasor¡e alst¡ producex gastrLc

ul,ceratlar¡ by a nystenf.c rctåen. {Ìatt and þtålssn (1959}

deæonetreted gastric ulcers ån grui.n6a pLEs wåthl.n trm houra of
Lntraperl.tougal ad¡ol,nlEtratåon of plrenylbutaas¡g"
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Scd,lt¡ür sallcy¡,ate (ar:¡'X¡¡¡) px¡riuces çastrolntesti.nal
lrleedi.ng by f.nduc!,ng a¡r hasnprrhagJ"c g*strltLs (Croft and T,{ood,

196?¡ Skyrlng ar¡ü Bha¡¡tltt¡¡nr¡av:1,n. 196?¡. A1tåough tlæ facLllty
+¡ttl¡ whl,elr sodLtm ealLc¡¿X.atæ praducas an aåtte gactrLc Leetrcn ås

*¡ell provênr the relaÈi.onshlp betr"¡een eallqylateg and chronåc

gaatrf.c glcar Ls Less clear. shay ¿nd $un (X963) nalnÈaíned

tlrat the¡¡e rraÍr no concl"usl*rrs evi.denæ that, *al{cylata waÉ å sausê

of, ¡reptlc u]'ceretior¡. Ilsr¡errerr €f.3.lles ar¡d sktr'rf.ng t1969! l,n s¡r

epLdarnioloEf.cal atudy of, Enetrlc ulcEratLon ln sydney, noted a

atrLk!.ng ¡relatLoneh!.p l¡etl¡Ê€n chronLc gaetrf.c ulcer and salåcytate

lngieotåon" Shey cs¡cludd tl¡at sallcS'lates sndl gastrlc ulcsrati.on

warls caueally ralated.

.Andarsoür {1965} procluced acuùe gastråc orosLons Ln Eu{na*

plgs by adrutni,etÊrlng aspårLn orally' f,or tan days. lle for¡nd

tùaÈ coinci,dsnt a&nlnÅst¡ati.on of, atropl.ne red,uc€d ths sovert"ty

of gaet;åc leslong ån äl¡Ess anåsral"sr ¿¡nd ouggeated t}¡at aeld

secretLon r*ae {mporta¡¡t i.n tl¡e pathegenasl-a of aspdrLn*lnduced

lesi.one. stephans, I'ÍJ.Iton a¡¡d losr*entlral t1966) werê not oþl,e

to deraonetrats that ånc¿*ase ln acXcl socretlon playeê any part, fn

tlrrr genosLa çf, fJre gaetrltJ.s, $t, *Tohn ancl ltsÐexxrott {1969}

four¡çl tbat aepfrf.n lncreaaed gastrl,c Ì;l.ood lose ån patlents wi.¿b

perrrlcioue a¡rasmLa or conf,l,r:n¡ed gastri.c qchlorhydrlal evl.c3çnce

agef.nst the l¡nporta¡¡ce of acl,d tn aaplrln-lndueed 1aeåong, ül
tlre ott¡ar trand, Þarrcnport t196?l found Èhaù m¡cosal dæage wltlr
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s*lfcylatee oEsurred onl.y ln the preãênc€ of, acåd. IIo øugçested

that eal.tqtlatee åxç¡aLr.eé the g*stråc r*usosal ba¡ri.er to acidt

aad tÌ¡at tb€ çonsegront retrograde f,Iara of acdd ôaraaçad tlre

raûeroÉtä. Sallc1llat¡-l,nilucad sn¡oosa1 dunagê êärr be pævoated by

a&inÅeterlng tbe êrug wit.t¡ a¡r alkalLne solut!.on (rhorsênt

t{este!?, Sreneka and &4orrlseey, 196?l . lthl.e auçgestæ that the

unloç¡Lzed acetyteal!.oylåc acf.tt rather ttras¡ i.ts sa,Ctunr s*lt ls tl¡e

gastråc årrltar¡tr &trd the preeenst of *cld i.n tire sts*acl¡ &ee

farrcur mucasal danraEø from øalåcyLataü.

Ãspl"rLn âppêare to reduce $usufl eecretfon by t*re gaotråc

ãtucosa. ¡,bnguy ünd s1åatsrs {1965} da$oüetratsi! that parenteral

aapLrLn radu{¡od the ûmou¡rt of P"å.8. staLnång musocubstâricð ln

tlre gaetr{,c mucoea, a¡¡d rsducsd the lrexcsani.ne anê fi¡cose sontsnt

of, aecreM, mr¡suc l.n rats * !.!ur¡u.s productLon l*as also lnpatrad

by aoplrtn a&*{nleùratåon tn dogs. iiåkklnenr #ohaneeon anÄ

Pa¡¡Lto {19681 ¡ rrorkåag wlt}r dogEr êemonetrated t}¡at t}re secrati.an

anð øyatlreele of a gestrl-c culphoglyeoprotet¡¡ derlted frora the

eu¡nrf,lcåal mrsr¡e oeltrg wåå ¡ecluced af,tar faodlng wLtTr aspLrf.n.

go4r€îrÞrr Eûffi worlcers hanç bsa¡r r¡s¡aþLg to d&?onstrato altereel

fiûucur¡ productl,on vf,ùtr aalleylate aôraf.nåstratLon (nsecãr BallnÈ

orrd Fcnæro, 1968) .

üråglnally tt was þI,l,orred Ètr¡t gartråùLs assocl¡tsd *¡lth

ttrs use of salJ.cyS,ates rtraE tt¡a reeult of a loaal" Àntragaetrlc

LrrLtat$ts effest of tåo ênrg. Howavgtr, tt lras nor,r' bs€n
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s.onclus¿wly gho¡sa t?rnt sa3.{cyX.ateo Lnduce gaøtr1t{s whe:t gl"ven

parentarally or ln such a \.,ay that cår.'¡et contnet wLtlr üre

gastrf.c nü¡coss Le Evol.ded (Grose$flnn I'tator,urnto a¡rd Låchter, L961;

þlçñglry, 1966i þÎ,as and l€ençruy, I.9?Ð). Croft tf963l measured

Ût6 AHÀ conbnt of gaatrLc waelrÍngs as an !.ndex of sett sheðdLng

anô dstûor¡etrat€d tlæt Local i.n{gatd.on of ttre gartrLc mu¿'çen $lttl
an aepf.rLn eolutlorr Lncæaseê ths nu¡ul¡er of ceLls shed into tåa

gastrLc Jutce. å slnr{lar effeet, from oyetosn{c asplrl,n }ras been

depcr¡retrated by Þtax arrd l.fongruy (lSee ¡. Xn a sub*acluent study of
tlre eËfaet, of es¡',{¡{¡¡ on tl¡e gastrlc lrrucosa, Þf.ax a¡¡d Herrguy (fg?0}

f*r.l¡¡€ that asplrtn dLé not alter cell preilåferation. ghey

suggncterf, tlrat a*piri* affect¿d tht* mucosa j,n suc-1 e H&y that
l:ìleddång af, eurfaca cel.Iã lras Lncreased raltl¡out a soncærttent

åncrease in tire rate of .cqll repLacement.

ìBt¡ue the¡ro f,a aa douLt thet aspårln proóucea an acute

gaatrLtla uLtl¡ eroeict¡e and blaed{ng ån bot}r ¡nan and anåmals.

t}rås rpÍ¡eårs to bs an cffact of, clreulatl.ng eallcyX.ate, thouçh

aallcylateç nay Ln addåtl.on batra a Xocal lrråtatj.va offect, îhe

lnåttatf.ng factor &ê1r bs a rEductlo¡r Ln aucpsuþEtance productlon

leadång tc Lncreased cEll shoddång ånd a sotre vulnersble rnucost,

¡:ff'¡åïerr tho pl.ace of asiilrl¡r ln the pcthogenesf.s of chrrlni.c

geetråc uleer rercai.¡¡s un:iebolved.

The role of sortåcestersLda fn the pathogenesl.s of gaetrlc
ul,ceratl,on ls d,Eb¡rt¡ble. Fal"l"çwlng tt¡e Lntroductl.on of cortj.co*
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sterol"ês lnto cllnlcal rnedlcl"ne a deff"nJ.te J.rçresgj.on evolved

that steroj.ds exacerbat€l [-,rû-+]¡(åeting ulcere and posatbly produca

gaetrf,c u3.æratjsn rde novçr (Eorl¡**, 195e)' llswovêr' thås

phe*ounnon hec not bee¡r eclenäifical1y dosur.tes¡ted and rc$a:Lns a

cllnf.cal l.mpressl,çn. Cçake (19{i?l , aftor revåegfng t¡€

ava.flable lf.terature on stÊrold uLccratlonn concluCled that' tTrere

wag no lndåeputallls evLrlenc* that etcrol"de praducø ulcorat{an Lr¡

ffiån, a¡¡d depl,ored tlre lack¡ of sclentLf{c controt under}.ylng tne

reported obeørvEtf.sns. lSenguy (19{t?} rnal.ntal.ne'å that Caoke waa

urduty crl,tåcal, enü fett tlrat tl¡era was r€ås{rnab!.a evi-denee that

Large dosee of ærtJ.coetsrolda produoed gaetrlc uLeerati"on.

Kåffiorerr Frelberger end F{åvo}ås (fS3S}, ån a proÊFectLve sttrdy.

defir¡¡¡strated an l.ncreased Lncldonss of gaetråc uleeratLon Ln a .

gsor¡p of patients ìq¡l,tb rireunatof.d arühråtts treatsd by sterof.de'

lÍhese worhêrs doeu$ente,J e 3L per cent lncJ,dence of ulEeratton ln

patl"ente trestod våtÏ¡ eesroide, wirJ,X,e onLl' 9 lrer cant of poüLentø

r*lth rher¡mstoié artlrråtLe not treatéd wJ.th etero{ds had

cln¡acnstrabLe uJ'çetrs .

CnrLLcoeterol,ds do praduee gastri.c Lsalons ln tlre latroraàory

a¡¡i¡ral tnot¡ert anð t{ozalni.a, X.963r flobert and iiezarnåx' }964¡

Ißt¡, ñi.êgatr ar¡d G].aes, f9?Û1 . I.Tel"sn, Itaot e¡rrl $ets (f$fr?)

produced cl¡rçnlc gastrf.c u.Lcers i.n raþþi.ts by lned{atlon¡ end

shs*¡eá that whlle tlre Lnsådense of ulceratLon rças not lncreaeed

by ccrtiEons, the rôtÊ of, foræatåon of the ulgçrs l'tes aceelerated.
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lf¡e r*ecllanåsn <¡f u}cer formatå<¡n '"¿åtll :¡teroi.cls L,q not, clear"
Â.Ithouqrh tåreire ls no evidenæ relating gastråe ul.eer¡rÈícn to.

Lncreasecl aE{d eacretLon, tlæ effect of cortlegsteroLcie cn

geetrlc acLd praéuctlon hae been exte¡reLvely etudåed. The

LnfS.unnse of tlra adrenal gtrand or¡ gaetrl,c secretlsrr çaç noüed by

ll¡orkiscirer end þlertheiisær t1945) when tùey demonstreted tl¡at
gastrLc acåd eeEretåon r,¡as reduced by adrenaloctamry. ffiis
obse:rvatLon hae aubsoqu*nt"1"¡ l:een scå::forcecl b;r ,7ones and liarkins
(1958), anrd Sralour ÍtÕ$ä,rç',-.v a¡¡tl iîiray (196¿tl , !{oportç of thE

effeet of exogenourr eterol.ds Ðn çastrLc act.d secretåan ere

contrad.lctorlt. l{ctëe¡ BJ.ackþurn, I¡ance and Scott (fgg8} fct¡nd

tååt massåï€ and pralonged sortiso¡¡e tllerepy increased gastrl"c

secrcti.on Ln doçe, Grny (f 958! raaintai.n<lrt that, cTrroni,c

står*ulat,icn trÍti¡ l..C.g.ii. ånstrtrasc*å ac.td anc: pe¡:sLn secreÈåon ån

doge vhlLe short Èerrr etinulatåon }:ed ns effnct. trlalnos,

SllkLtopuLu a¡ld Vuk¡rdts (f96ål s!¡{twedl that eortLsone åncreasec}

gasÈrLc sscratåon i.n dogs, !:ut tirat t!:e incre&Be t{as sll.qht.
Ðti¡er Horkers (5trc¡dåen l,&arohal]. and ¡'1ûrsnç, L962¡ t3eck, Flot,cher,

t'4cf¡ennå and GrLff, 1l)6t' have l¡oen unai¿Ie to dsmonstrate any

char¡gs in acå¿l eecrðtLon rçl.th stercfd tirerapy. tieLnshelÌ.rarxl,

Fry anå Ferguson (19651 úenonatsatec? that sartl,eone adr,tlnfstered

to doge in conJunctåon '.¡lti¿ l¡åstañins reaulted ln an l,ncreased

LncLdence of, eluadEnaL a¡ld antral ulseratåon without a sågnlflcant

J.ncreEse Ln ac{d, secretl.on. and i.t{ederar¡ders (1965} confLrrned the

fåndf,ng tl¡at cortåso¡le dld not eugraænt, histærLne stLmu}ated
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gaBtrl,s secretion* vsn ffiastrånd acrd t¡lcÐlaff {196û}, }ræ,,reveï,

four¡<l that l"htopf.ron*, l+hf.ch inhli:tts endogenouc eterofd
productlon, reduoad the ineldencE of hlstaninei lncT*ced ul.ceratl,on
fron 80 per ænt ts I5rer cent ån the doç. llney augrgeetecl tl¡at
t.}¡J.s reductlon ?¡âs rslated to tfie obseryed cåecreaEo ån acLct

ssçretlon.

secause of the c<¡nfl"ícttng evl.cÍ,ens€ r¡åth respoct, to t¡e
ånductåon of, gastrls asj.d hypersecretåon þ5' ecrtåcsstoraåd*,
I"þnguy and l{aetêrs (1963} reJocterl ;Lncreased asicl productåon â,s

an ånçortant aotloloçrlcaX. factcr {n ulcer f,ormatJ.on rråt}¡

eteroj.de. Accorrftngly they examl,ned the ef fect of cortåco*teroLds
on nucï¡r¡ g:roduction ar¡d feunct an ¡rîr¡lrccåabl.c decrea*e Ln nucuç

sesrst,l.on and alteratåon of raucus eontent f,n, doçs çlraen
corùissns. Tnoy euggeotecl that, a recit¡cod rate of rnusue secretj.on
was reaponel'l*le for storo!.d ulcsratLçn* trrevl*us o!:esrrvatLons by

Ðenks (f9581 and Kctrraler*skå a¡¡d strutg (X959¡ had Lndlcaü+lçl that
eterol'ês i¡rÌ¡ll¡tt tl¡e syntlresf.s and eulplratåon of çlycoproteins {¡¡
the stonìâch. ÞesbeLtlets and Þtonguy (X96?! aleo confj.æd that
ateroi.r¡ ad¡Bånl"stratåcn r-¡trcc1ucecl a¡¡ alteratlan åa composition of
¡nllcuft and s sdugtj,on ,t:r cì*gs. ljcr"rcv6t, ån a reçent study by

Icv et allå (X97ûl ån dogs, r*r¡s$sal dara.age Lnduced by sterod.ds

was Frccsdsd by dncrtased rather tlrer¡ rlepressed, secretLon. Ertris

lattsr report eastn sd*e åoui¡t on tlre effect çf sÈerolds on $ucur¡

prorluctåonr and åadeEd altered mucus prortuctLon al.cno Ls prol,:ably
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nÕt, a sufflci.ent explanation of Eastrlc ul.cer goneolr (Cooke,

19671 .

Steraids ap¡rarently af,feet the second ÇtrnpÕnént of tiollanclerf s

truo compoæent eucoaal barrier, the epíthe1lal eeLl layer, The

lnhtbttorT af,fect of st,¡tr<.åd¡ on cell prol.l.ferati.on rsaa

ds!$onstråted tnf ttatly :"):. låoffrrranr lifnes¡ La¡ran an¿1 Foet (195$1 .

llheee werkors o,t¡ee¡r¡ed that ectrtåsone re<lucecl tJre n!.totic
actf,vltl' of, regeneratång rat l{ver, a$d furt}¡er dowonstratod t}rat

stelra'iås deprese nuclsåc aclcl,, eapecåa1l3r fS{å., netabol{srâ j,n ù,hls

tÅseus. ifåth pårtleul.ar refotr*nee to gastrlc epithelial cell*,
f'tylrre (f960) ol¡aenrcet a decreased, rùltÕtic rate and ån?lf]-,J.tj.cn of
regrowfJr of, çastri.e n¡ucc*a follc'ç¡f.nr¡r eortLccr.sLeroLd trcatnrent Ln

r¡¡ts. Rasanen (19631 fçs¡rd tlrat e cLng3.e .lnJectLon cf cortl-sone

lnhib¿tÊ<t ta{tosLe ån the gastrf.c i.¡ut n*t tÏre lnteetlnal r*uçoea of
rate. CrÉE¡r {196?} also darsonstrated that large eÏosee of
adrenocortåaal hors¡ones ånhtbåted t,he gror+th of gastrlc mueosa.

llre depresslon of mitosås ån the gastrLc rnus€ße. thåt ocrurs

*¡j.th ccrtlcosteroids !:ì,å.n Lrr tho re*r:l.t of de1:reseio¡r of nucJ,e{c

acåcl mtaÞ¡oX.is¡n. Cll-ne aRd Rr.¡senþauu (XgS8) tre,ve dçmonetrated

t*¡at eteroLde fu¡htbtt the ånçorporatlon of trlËl-ated thpåclåne

as¡d trlt{ated urldåne tnt"o leucocyteø from patf.ents r+l.th acute

leukaeønåa. thLs presrraqltive ovÍdonce of tl¡e al¡lltty of steroids
to depress ÐI'{å, and R{A rcstabcl.{sm conflr¡rsed t}¡e findlngs of,
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¡.!åkaðn, titakagar,ra ar¡d iihl"te (196?l , Ehese wor!¡ers found that

cortåsûf tr¡htbtted Ð1{&, ftNÀ ar¡ð preteån meteþoll.su¡ ån thyæocytes.

&4ore resontly tlax and l@nguy (197t), wcrlclng r+ltlr dogn, ïrave

conf,Lr:rned tl¡at corti.sosterol.ds inhåi¡{t, Þl'?A s¡otåi"rollsnr tn the

gastrl,c s¡uco¡¡a.

SteroLds apparentl:¡ t roeSuce a *ei3ressfon of nucleic acJ.d

¡usts^bol,lsnn, anê reay therei:¡, inlrLbJ.t e{¡ll" proS.l"feratåon" Teir
(XS63, suggosted that varLatl,on Ln cel.l turt¡Õtror may be tlre

côu¡rÉ of decrease ln Lo*:al ¡resåstar¡cs f.n tho stomach. rt-lLs r:ray

Lnrleeð be tb¡e ¡nechar¡åsçt <¡f stËrold lnduceri ulseratlon, for ft
ie unl'ihely thaü al'teratåons f.n acid productf.ön or rïueuË cecret:lo*

a¡iê rerÊponsi.ble for the apË)eårance ,af the gastr!.c lceå$ns $een

t¡Lùlr steroid tlierapy.

d. r'Ëð fãg¿fïlÛIlg OF drüSfj{fg Iff,CåïRâ,fÍOñ

i.¡hJ.le tlre pathogennøLs of çastrJ.c ulceration remef.ns rurknol.rn

ttre treat*Þnt of tl¡E dlseaeo must ire euç5,råsal. For Èh,J.s treason

ÐoI1 (f96ttl statÊcl that ogaeÈråc ulcer :Le one of tire fenø

ændLtLonE t¡hLch provåde ea opfrortturlty to practise l9tlr centurl,

sËdlgårie Ln ti:e çecond j,ral.f of tlra 2ttb ce$tury'n, þIoùrev€r,

doepdtË tJ¡l,s gtoour¡r sentL¡,ent a nu¡¡li"¡er o:f factors ]¡arre l¡een

eho*,n to tnflue¡rs€ the ltealLng rate of a gestrlc ulEetr*

In 195S Ðoll a¡rd a ntsnb€r of solleagrlûs l.r¡ltåate€ e seråes

of trfala to aesess rshat f,actore, lf atry, ånfluenceil the clinical
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çours€ of qraatrlc ulEeratton. In tl¡eLr lnttlal trlal (Do!l and

þgott' 19521 they cærpared the haaltng rata of gastråc

ul.ceratLon l¡ ¡ aeråee of lroapltal Lnpatl"ents rnatched wlth
p*ti,ents treatßd on an a¡nbulant outpatl.ent bas:lç. fhey fotunX

that the lnpati.ent grÐufr fared atgniffeantty botÈer tï¡*¡¡ dtd tåe

outpatåerts r a¡rd conefclerecl that rest ln !¡ed ln a hospltal
envi"ro¡r¡nent J.nereasad {:l¡c ulccr 3roalång rate. Tlrere wâs no

dear¡onstrabte irenef,l,t fron sedatr,on nor asærblc acl.d tirerapy*

Greney (19521 reg:orted tbat an e:rtract of cabbaEe Ju:[ce,

euppoaedly contaånlng Ðvltaraln IJñ, healed gastrJ.c ulccre. åt
t!¡e sa¡ae tårne a proprlctarry pr'ÉparatJ.on calxad Fobaden r.¡as

rnerlreted. I{obaden l*ae ar¡ oxÈract of graetrol,ntestånal tj.esue

tlrat had a protoetLr¡e effect agalnrt oxperl¡nentally lnducad

ulc€rs in rats. l1t¡e na¡lufasturers clafururd posaåblo efflcacy
f,or this praparaÈlon ån gaatri"c ulcer therapy. Þot1 and Srçott
tL95{} assessed tJre effeet of fbhaden and cabbage Julce en gastrf.c

ulcer healLnq. fhey refuted Cheneyts c1ai.m by ðemonqtrst!.ng that
caÞaga Jtrtse extract dd,d r¡ot altar tï¡a heallnE rate of tÌ¡o ulcer
la twenty*four p¡tl,*nts, i:nå they found tfiat å gror¡p af patl.entæ

gttan lrobadon fared wî)r.re than tÞ¡ei.r ,.cnt.rol grnup. I\*ìo other
oontsrlLEd trlale of r{obedn¡r ttrerapy {sto!.te, r9s0i E?ans, lgsdt

demonotratsd that ttol)åden had no effeEt on gastrf.c ulcer heaU.ng,

a¡rd, ttr!.s paÊ¡ro,ratio¡r ç¡as sÇon d,l.gcarúëd,.
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ÐolL, Prùcer Pygott, and $andoraon (1356) aoxt analyeed the

eff,est of contLnucue lrJ.f& drf.p som,bl.neð tråth lntenglve a¡¡tasLð

tlrerapy on gastrls u¡.eer healLnç, {lrey four¡d that t}¡elr regfue

had no beneff.clal affeet, anð hll' Frr.edlandsr and trygott {19561

thsr¡ assessed th¡l effect af dletery nanlpulatlon on gastrLc ulcar,

l{o ev1dsncê wes ohtslnc i t-ri nuggost ti'rf,t alteratLste ån di.et frsn

no¡mal to blar¡d, r oË f,roua h{gh fat ta 1o+r fat æntsr¡t hacl any

ef,fest on gh€ heatlnç rate of gaatrls uJ.cer. The offect of

ernnk{ng on gastråc ulcer generf.a has been di.scuased praviousl.y.

I1ltng*orth (X953t stated that "cllni.cal optnl.on generally faraø

ttre vl.ew that tt (sæktngl tallftstaa agal'nst healtng of the

ulcer." ¡¡1¡.l, to11es ar¡d p:¡gott (195ßl <lonronetrateç1 that t!rc

ï¡aallng rats of gaøtråe ulceratåon ås fnsreesed ln smokers åf tåey

stop smoklng.

Àt tùe present tå$tÊ there Ls no evLðencs that long-term

antLcholf.nsrgåc tt¡erapy LnfLuencas tlìe cêurss of gaetrl'c

ulcerat,1on, tlrouçh $un t19641 obsotntÊd that long-ter:ar ar¡tå*

ehollnerg!.c tharapy dld. prerrent recuænce of duoctenal ulcer.

TÍlrj,s obEervatLon $as Ln ccntra*t to sn earldar study i.n uhich no

sueh bensftt HeE døfüþ¡¡stratsd {tsralaç¡' 8pelX'borg' Kro}l and

Heebeles, X950) * gha studr-es of DoLl and hls oolloaçiuee ,"n

parttcrrtar desnonstratoå tlrat of tha nãn}¡ therapeutJ.c factors

stuð¿edr ÍËat J.n bed a¡¡d eoaeatlon of arnaklngr $Ëre tlre only

factors contrJ.butLng to È3re heaXlng of a gnetråc ulcetr'
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1{r¡ lntereeting development l"n gaetrLa ulcer therapy hae

been tlre acceptance that lLguor!.ce a¡rd related conçaunde nseelerate
the heeldng of the ulcer, ålthouq?x Rever,e (Xg4S) obserssd that
pcr*dored rueouí ll{"qu{{,,l,Èåas was benef,icLal {n Erati"ents uLttr gaetrl.c
uJ'ce8' l{ttle attentlcn wae pa{d to thls for¡n of treatrsent r¡¡rttl
L962 t'¡hon the benef,lclal effect of cartrenomlons sod.lu¡lr t.rae

confLmaé by a csnt¡olled clinLsal trlal (notf., g{11, }ruttðn alrê

ünde¡rpood, 19621, Carbenoxolefie eodLtm¡ ls the dlsod{r¡¡r ¡lalt of
3-0- (g carboxyf:rop{on'¡1} Xl-oxo-l8 ß-o!.ea,n*t"?*en*30*oÍc aei.d,

whJ'ch is slarthesåsed from glycyrr}¡etlnåc acåd, one of the rrrany

csrsÈ{tuenta of the lLqr:orLca root. }l nr¡uber of clfnlcal tr!.als
have subseguently ænffrrlred that carbenoxolone eodJ.rgfl d.oes

Lnerease tho haating rate of gastrte ulcers (Doll, Hfll anct

Ilutton, 1965¡ Ilonråch sr¡d Galloway, tg6s¡ Bank, t{arks, palrmr.

Grol.l a¡¡d Va¡r Eldtk, 196?l ,

It¡tfortunateLy the *&í.nLstratLq::r of carbsnoxclone j.n etâr¡dard

dosaEe leado ts a hlgh lncådenee of eåda eff,ects dug Èo r¿atar

retentåsn and *Leetrolyta tmbala¡¡cE (Ðoll ¿nd co-workers" lg6?;
furple and lxhomsonr,, t9651 . The f,lutd retentÅsn and hy¡:okalaeuråa

produced l:y carbanoxolone ouggrested an a!.dEsteronE effect. Ðo¡.1;

&angtrian a¡¡d shaç¡don t19681 found that both the sJ.de ef,fects and

tho baneflsLal heallng effeat of carbenoxolonê çrerê t¡}ocked hy an

aldÐet'erone antagonLst (sFåronolaetonel , r*h!.Le a <tluratåc ç*l.th e
tïl'fferent ¡r¡eehanf.ær of aetLon tehlorothLazl€e) atrotlsherT the
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fLutd retelnfnE but not the hcelt"ng potentdal of thåe druçr.

fhi.*s strggested that the lre¡rllnq effect of carbenoxolone may be

relatsd to an aldosteroae-tlke &ctLo¡¡.

llhe lnsldence End eeverlty cf slde effects rll'tll carbenoxolcne

la$ Iarrgman (X9681 to emphasi.se tÌre nqad for a varlant of carben-

oNolone eodJ,r¡n êeçcj.d of sl.de offeEts. t\rr¡lf.en lRu¡cl.e and

lthsoson (19691 descri.bed f.he use of a deglycyrrhlnlzed llguorlce

¡:rreparntlon {Calred-$} tn tïre treatrnenÈ of çra*tråc ulcer. ESre

tnlt{al recults wåt"h thLs prepåratior¡ âre eneruraEiLng. Purp3.e

et alll {1969} found *, sl"gntfi.eant Lncrease ln heallnq rate of
gastrLc ulcers Ln patiente gl.ven tlri.s deglyclorrhå*anated

lfc¡uorl.çe prepêråtlon. r*h5.1e thare was nô erldense of fluLd
retentton or hyp<rkalaenla Ln tJrêee patLont*. Rtrssell aErd

ÐLskåe (X9681 ln a snal,ler trLal noted sl.nj.Lar roeults r*lth
Caved-Ë. Its nochanf.Ê:îr cf action i.¡¡ uRknswn.

Â¡rother approach to svercomf.ng tlre probl.em of ef.de effeets
aseocåaf¿d wlüt carbanoxolone tlrerapy was that of Coektng arid

HacCalg (1969). lBhey used a lov¡ dose regl*e Í.n anrbula¡¡t out-
patLonts and fatrnd eLgn{fi.csnt heallag beneflt wåth the dnrg end

ä loer l"ncldence of al,da effecte. ÐolL et e1l.i" (f968)

dsnonetrçcted a towsr l.ncl.dEnae of el.d.e effects wlth a low dosa

reglnær but also neted that less satr.cfactcry healLng raeultsd

from the lcm¡ered doee. îhe value of, ce,rbenoxoLone aodiluÈ Ls

that Lt f.ncreaaes the healfnçr rate of factrj.c ulcaratj.on Ln the
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anbulant patl,ent ar¡d tlr* econom:i.c Eo:rt of treatmnt le lsrçered

as hospltallrEtlon of the paLr.ent þeeq¡og unnee6sg¡is1' ln many

cåsês' xndeed H1êdlaton, cooke, Ëtephen and $kyrlng (1965l

fcund ttrst tt¡e heallnç eff,ect of cerl¡enoxolone soðLun and, bad

rest f'n hospltal wss slml,lar anû non-*ddltåve, and ccnfLrnred thet
the value .of, thei låquorlc-e preparatlons *rae Ln the outpatient
treatn¡ent of p*tl"ent* ',.¡åth gastric ulceraglon,

It ls not at present re*oLved that earbenoxolone sodLum ls
t¡ssf,ul l"n the treat¡nent of duodena!. ulcerat!.on and ptrbllshed

ev{denc€ Ël¡$gests that any benefLcåal eff,çr¡t cn u].cer heallnE le
s¡n¿ll. crafg, Hunt, Kluæsrltnç and parhe (196?) f,oru¡rl t-hat a
tt$ßd releaee capsule of, carbenoxolo¡re whtch dLslntegratee wlthLn
the duodenrm {ÞuoEaatrone) nrroðucecl s,¡mptmratLc rell.ef ln 1.3 of
l5 patients $ith duoden*l ulcere, but, ttrey C.lcl not assêas heallng
of tt¡ø ulcêtrs. l{ontgoraery, r¡arvrenc*, !,{anton, l{andl and Roçrç

(1968) åi.d not denonstrate a olgnlflcant J.ncrease fn healtnr¡ of
åuodesral ulceratl"on wl"tl¡ ürogaet!çnr!. El¡e ff.ndlnge of C1lff and

Ifllton-l[homp*on tf9?01 ]rer€ sfuÉl.le,r to tjrose of ].&ontçonnory et
aLi.t (f958, . å¡nt¡re {19?S} on the ottrer hand, Ln a pmall trl"nl
obaes¡ed tt¡at tuograstr$$e r3{d appear trr acceLerate the heallng of,

ðuodenatr ulsere ln srûbr¡tant ¡:atlents.

llho ¡nachanlsn wherchy carbenoxolone Lncreases tï¡e heal"l,ng

rate of gastrLc ulce¡e Ls unknor*n, lÍhs antt-tnflanø,ratory
aetl.vf.ty of glysynhetl"ni.c aci.d derlvat;lnus wen fårst descrlþed
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by Flnney and Sffnrrs (115f ). Klran n;¡å Sulll.van (19681 , aqrloy-

lnqr a eotton pellet iaplantatlon teclrnlr.¡ua for aeseseång e¡rt1-

Lnfla¡sratary act!.vlty, d^errcnutrated t*rat parenteral cErl¡snoxolone

hað snc-Èïrft¡û ttre antt-lnflançutory actfvl"ty of trydrocort:!.s<¡rre.

The druq waE fneffectlve Ln rats ¡shøn gåven oraltry. .âdre¡ralectaury

msrkedty reduced thtg ar¡tl:Laf!,aa¡sratory aetlvfty, and Khan ax¡å

Sulllvan {1968t suggeøte<t that car}¡ençyçLone ?rås, partlall:¡ at
leastr éependê:lt {rn encÏoçenor¡c cortl"ccsterold productlcn for its
antå-lnflarraatory offect. Ãtheråen tlg$B) denonatrate<I that
etgroi.d Lnactlvati.on by the lLvsr f.o ðepreesed !:y çIye}rrrhlrLe
ael.å derlvatlves, and, thlE La a poøsible erçIanaùlon of the

stêrofð-t{lce eff,ect of theae preperattons, Carbenoxolone sodLurt

ap5l€êrs ùo produce bctt¡ çluco*cortlcoid and rslneraLo*cortteold

actLvLtf when adnlnLetere<.¡ tô both anlrsals and hr¡nans.

Ar¡ carly study of tlie mstabol!.sn q¡f çlycy*hetLnlc acl.d

cqrcunds euççested that, thc dnrg çras not abeorbed frcm the

gastro5.nteetl,n¡l tract. ¡]ut ldas e¡{creted urchanged ln tha faecee

(Csrlat, marrgirnf , Heatlrers and t{elc}reelbar¡¡n, 1959}. Suboeçrently

Parke, Follock and ?rlll1æne tf963l demcnstrated that the druç wao

al¡sorbed cralLy, and o:ccrete<l ak*cst entJ.rel.ir ¿¡rr*onh tl¡e l:tllary
*y*tæm Ln conJugated f,ors¡. Parks (1968) shot'red that the etsffi,ch

wes ths nafn absorpt{vo aLte for earbenoxolona, and found that
ahscrptlon wå6 greateat ¡rhen the plE of, the gastråc çontents wae

balou pI.I 2. wLtlr thj,s ånfo¡:natLcn lt tn dtfflcr¡lt to ratl.onalLae
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the use of duodenal relaacång cap*u3.cs {a t}¡e therapy of duodenal

ulcer. Ithere åe sutlÊ Êvidenoê that carbenoxolone sodlrxn nray

ir*¡tbtt gastrlc acLd secreti.on (Ilank ot alll , ,.967 ¡ CockJ.ng and

}laæalg, 1969r. åltlrough tPre degree of fnhlbltlon fs slfght,
tt¡i.s måy bè an addLtLonal fector Ln gaatrlc ulcer healLng.

Fr¡rthemnore thle actfon may be tho o:çtanatåsn of the sympteniatLc

relåef prrrrlåed by t*re dn¡ç ln duodenal. ulcEr patf.ents (Crai.g et

elj.t, 196?).

I"rhatever tlrel,r ¡neclrant srl of actlon, ths f.ntroductlon of

U.quorlce root prepåråtLons to cll,nfcal nedl.cLne represente a

maJor adva¡¡r:e !.n gastråE uLcer therapy. H$wever, the problest of

rocutrrencs of uleeratf.on aftar treatmnt perelsts, Flocd and

Henníg (19501 repcrted qastråe u!.cer recurrenc€ Ln nearlt'alt
patlonts follsu¡od oves a fLve to si"¡i :,ear perl.orÍ, $w1ænarton and

Ta¡rner (1953) ln a pre-carbnoxclons atudl:r reported e ?6 per

ce¡rt rscurrence rate. Bank et alfl (196?l obeerv€r: a 50 Fr
cant r€trurrence rate r+Lthin e!.ghteen mont.lrs of cornpletlon of a

eours€ of carbono¡rotone, r*hJ.le l{o¡¡r¡Lch and Gellg.ray (1963} fotutd

a {¡l p{!r eent resrrronce rate r,¡Lthln trtelve months {n their
treated groupr TÌie effect, of X.ong ter:n treak;rent with carben-

o:¡olcne eodl.t¡m on tlre gastrLc ulaer resurrerice rate has not }:een

âgaeEgêd.
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Ë. EItC¡,gr€ ACIÐ tú8îâ,nûtrsH ãgÐ car,Í, DrvrËrop .rr fg8

GAstß,0IEtES rrnl.rt rRÅct

tÍlre nucoEa of the gaut¡olntagtLnål trast has a \ñry hLgh

¡netabollc rste anð a rapld cell turno¡¡rer t!,tercior and labl,ond,

19601 I'lpktn, Sharlock and, Bell' 1961¡ l,lpkln ¿nd saachnar,

L968). lllhå rata of cell turnorrcr Ln tLsaue Eueh ae gaøtro-

LntsstLnåI. ffiræea car¡ at preacnt h asscased by tllo nrrf.n toch*

ntques fLr:tly, by tlra rattrar Lnaccut¿to natlrod øf nltotlc
ftgure coturtlng ¿n htatologLcal epec!ænr, a¡rd aeoondlyr by

aososaingr t$e fnsorporatl,on of radioact$¡ely labollad nuelcls

asld prus¡rraor sub¡tansoer L.fpkh ct all.l (196ål utlll¡!.ng an

autorcdLEgraphlc technlque dcaonstrated tlrat optthal,lal cellt ln
l*rs gaatnointagtJäal tract are producrsd at a Ex¡an rutÉ of ons

æltr per hundrsd ¿.Êlls per hout. Ths opltlrollal celle are

prroduæd La â Þlol¿f,oratl.on loüt ln a gartrLo çtaaå or l"ntcstlnel
cr1pt, andl whl,le naturkug nlgrata to tha ümsocal surfacs frcar

wfiLch r:hoy ero sloughed Lntc ths fntesùl¡r¡l ltwn. HcDonald,

Trier anð Eturctt {196{} dw¡sùratad t*rat nl.Eratlon fmn thr¡

gastrlc ptts to tl¡e øurfacs took bol¡*een four and slx ðayø ln
htstane. l{s¡al.er a¡¡d te¡blonå (19601 hed prcvl,otrsly obearved

tl¡at !.n raùe rnd nlca ¡qLgratlofi tûãr træ tåß b6ttæ of, tha Ela¡rd

to tb6 rnrrorrl surfacc rcs bott¿can ttrea¡t1n-f,otr and forfry-olght

hour¡r xt, appoara that stttdlçE of tlrc nigrattro¡r rats fn ¡nf.ra¡ls

çan¡¡ot bo nppliad unraaenrcdly to nar¡ (${cDo*ald et *ltt, 196{).
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Indasd varLatlon oxl.gtç betr¡aen dJ.ffore¡¡t arçaa of thc Lntsatlnst

and Ltpkln a¡rd Decohner (f9581 hava åsr¡onatrated ln ttrc nssbçrn

hamaf¿r ttrat ths ccll proll.feration ratc rtas tscrrc rapld j.n tha

¡¡n¡ll lntoatJ.nå tlrån elsgtrhêra ln tho gactroLntoatl,netr t¡ract,

a¡rd was Eora rapLð ln stomach than æXott.

Ff.æ oplttrolåal coll t1p€a aña pras&nt ln tha gastrlc

$rucosa. Chlef eells pmduce papslnogan and ¡rarletal cslX.s

produæ hydroclrlorLc lcl.d' r*hl.le tlra f,tmctlon of tha thfrdl ùypa

of astl, ttrç trgartaff{ne aells, l¡ unkncnrn. lftrc other aotl
t¡pea rrr prËae¡rt r fft¡gt;¡rt eccrstr.nç ceX.ls a¡rd nucous nock callc

bsf|'ctËil to sacrete tltra mrcoprotsfn LntrtnaLc f,actsr. of thes€

sell tlpcr tl¡e latter ttæ only d{vlde *lth atEmlftcar¡t frscR¡cnsy

(Stsr¡Gns rnd f^€bfon$, 1953; Baker' 196{}. MLtoti.c dlvfsLon

rnd aell prclLforatLon Ln eurfaae flucu{¡ accrctLng ar¡d m¡¡coug

noek csll¡ fo!.lor* a cJ.rcaðlan pcrtodtclW (clt¡cç anð B*kar' Ig62l

Clark find B¡¡hGr, 1963¡ .âlov¡ t96tr Ptlgri.n, Erb and Haurar,

19631 . Çlark a¡rd Baker (19631 sould aot datomlne thc ¡Bechanl.sm

of auch portoðtc!.ty but, noted that l-he rhyf.hm partlatað rftor
bottr adrenalectany and hypophyaætcnr3r. . Pllgrrln €t allt tf963l

for¡r¡d thåt mftotLe f¡ortodlcity wao not preasnt thro¡¡qhout tlrs

gastsoåntasttnal tråct, for whl,lø they ðecrÊnstrated perf.odlelty

ln ths eùæaeh of, ml.ce, t¡$l' d,1d not obec¡nrs pcrlod!"clty tn the

mrall !.ntgatf.na.
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åpårt frær cuah a clrcadtan rhythsr sarysral fastors are knæm

to lsffulo¡ros ttra rate of cell dLvlrlçn ¡*l,thln tåc gaetrl.c mscoa*'

¡dnl.nl¡tretl.on of adrenocortJ,cal horæonoa dopresstõ cetr l groÉrl

and ¡nj.togls l.n the atm¡sh (!8hre, 1960¡ Raaa¡csîr 1963t Creanr

196?l , &totJ.os¡al gt¡Êgç al*o haa a nsrked cffest. RaßËnan

(f963t , usLng a ¡nltotll,c cor¡ntlng teehnf.r¡ue r dmnstrated that

Gëuùð and chronis stress decrEagod tlrs ratc of cell dlvlelon Ln

ttra gastrLe ¡nucoaa. Íhe ef,fect of, strçaa Ln r'aduc!.ng ccll
prollforatLon hae been sanfl¡mad by other workerr uelng radl'o-

lEotopo f.acorporatdon technåquor (Nfun' Xerz' and f"lPkl.nr 196?¡

Laht{harJu and Rytøoåa, 196?l Im-nðÍ", Ballg anå f,lpklar 19681 .

Aessr¡o¡r a¡rð LahttharJu (f96?t fcu¡¡á tt¡et hcparln r&rlalctratlon

rsducad ætl ötvlnl<¡n ln the stosÊch a¡¡d skl,n of, utlcar and

postuLatod tl¡at enðoçraaour hsparln releaes ncy pl,ay a part ln

ttra agl¡¡ts gaetrLc ulceration j.nduesd ry ltroaf . D?oþtn, I,avlns

and Ltpkln (f9631 tor¡¡rcl tl.at prolo¡çed stürett'ton re{uecd

l.ntsaüJ.n¡l celt rensvül t.n ån!"Bale by 5Û pcr ceRt'

Et¡a mat assr¡rata and sagLly cppltcrble tmthoda for ÉÈuáyi.n9

gartæfntsattnrt. aplttralLa!. prolLfaratl.on aro tlross eûploytng

rsdf.oaetfr¡sly labetled nuclsùc aê!.d prccuraor st¡b;t¡nêËr' tlre

moat cwnonly ueed raülenuclldo beLng trtttt¡un thft¡rtunttely

tJre cErcl¡logenf.c (I,lscor Isaeorga a¡rd RL¡teteakLr 1961) and

nutagon!.c (natasûån r¡rd Ch¡ndlay, 19621 potantlal ol tås radl'o-

nucll,deø Brec!.udos lttrelr unrsctrLctød use lÞ EIåtl, The u¡a of
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lfrlttt¡n haa b*cn ttnl,tød Ln hrstrr¡s to tlre anaaassont, of, aell
proll,ferutíon raf*E ån paLlonts wlttr undon¡btpd ùorsrtntl dl*easa
(læM]atrd st alLlr 196{}.

û, P{rnrr8 fiugt8tîrpr ÊIogyugEgßrs

Itho a¡latenarroc of narmal nuclele ao.Lé netabolLsn l.¡ of
fi¡ndawrantål i.rûportance to tåe not.l¡al fr¡nctlon anð vlaþfltty of
cach fndlvldual csll, ltto watlabtllty of pracnraotr subståäcé3

arsantåal for no¡mal nucletc actü rymther{¡ J"g prcrunably

Èallortd ür Há€t, ttre partfcr¡tar mqrrll?mnt of oaêh erll. ftr6

supply Ef thoge prcraguLsíùss, ln p*rtletrlar t}¡,a nucren¡ldo

trlphoaphaùss, ls controtrlad by a sðnsåtlvo enll'aratÍc ay*tun
wheroby faødb¡ck t¡lhtbttås¡ of rats Êontrolll.nçl enrlæaa by the

luørodiata nucl.o{c ccLd prê€ursõrs anÐütrra ttrat a nlnlmu çf,

onsrçü' tu expsnded t¡¡ arlntalnlng ùn aðcc¡uetc supply of theac

ptrocursotrsr Âs ol¡*anrod by I'ñurray, Etltott and åtkånËon (X9€91

ths ultl"sata sont¡¡ol cf eell grotrth, functlon and replLcatlo¡r lc
probably not acht€?Gð by rtgr¡lation of nuclcotlda bloalzatheEL¿ r

for thLs næha¡rLs$ rcÌ¡rd be tæ r¡nsalactl"r ffið ,.$rffLclent.
l¡ffarthßlesa, alte*.ad nualeoü,Lêa ø¡rntlreeir rury l*otl bc reftr"*cted

tn rltåroå aell gnowth and functJ.on.

Ttts pur{na nueleotL'ctc bLoaynthetLo patJncay åa lllustratçd la
ff.gnua 2. Xor:nbcrg (1S5?l qrharlrail thg axL¡tanæ of h¡s
pattnrayo leadlng to l¡!¡a foratstLon of purtna nucrcotiôna.

l{uelaoti.deg nay }¡a foræü by a tds novçr pat}rvay f¡¡ern elxrplo
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¡ætabolltes sucl¡ a,ã sugars nnd amfno acids r or alto¡rratlvely by

a I calvaga I pathway ln whi.ch prefo*æed pürln6 baaçs or nscloo-

¡lds¡ arË convurted dlreotly to theLr nucleotLde¡. Sslact{ve

d¡oær;,treråpy wfth lnhibltors of pur!.ne nuclcoti.de foeatl,on !.s

poorlbla bacause of the varlrLng dependcnoe of ðLfferent tlssues

o¡¡ thaee two pat*rways of nuclætfde bloelmthea!.o ($ftrrtay et alllr
1969).

![tla on:1rynos l.nr¡olvod i.n ttrs salvage pathrray of nuclcoti"de

båoalmthoaås ara nuEleorl,de kLnasae, catalyaLng tha reastlon ¡

nucleoaide + å.T.F. 
"è 

nucleoðlde S phoephatê + A.D"P.

and purlne phoaphorl.bosyltransferaeer r controlltng the reactlon I

purLne baes + rP.R.F.F. ¡à nucleotfdc * Fpl.

Etrc l-Bportance of tfre purLne phoepborfboayltr¿nsfaraseE ln
cllnl.cal dLsaase was domonetratod ln 1967 by $esg¡ntller,

&oscnbLod! and Xelley. Itrey de¡nonstratEd a daff.clcney ef tùe

erily¡us hl¡posanthånc*guanLno phoaphorlhosyltransferase ln a group

of pat!.ent¡ rlltt¡ a aladromc of rnsntal rctardatl,on, choreo-athatoeLat

çe1f-nuti.lati.on and hypcrurJ.caæfa, orfg!,nalLy descrLbed aB a

aI{alcal, ent!.ty by laach and Nyhan ln 196{. seagnrllLcr et alll.
(19671 suggested a causål reX.ationshiir bctr*een dsflelcnëy of tl¡la
anglrm antl f&c dieeaEe proEðgE.

In mat anlnal, tLasuea the purLnc rlng wü3 tßsunad to ar!.sc

rPhosphorlbosyl pyrophosphata
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by ncw bLorynth*sL¡ frqn non*cycll.c prrcurüotra (Buchrnra a¡ldl

ä¡rtsranr 19591 . Iloçavctrr Snelll.sr lhæpaon¡ Gc¡utler anü

Þovådson (19$fl haé dcnsnrtratcd thEt bont ÉärrÈï sall¡ and

ghrltoh a¡cltes*tnnour cellr csuld uttllro purtaca dtrlvaû frm
other t!.ssuo* and ponslbty frm dlctary ror¡rËtü, lfhL; wEa

canflrneû by ãcnctarson and Lc ?aga (1959! and Xlnball ¡¡td te Pagrc

(19631 . LaJth¡ ¿nd Vanç {19S9, nr,rggeetcð that, althouçh bonc

Hûrrow Esllr heå a t"fur¡Íteit aapaeLty for rdç novor aynthcrl.c of

Furdncs, they depandad to a grGat e¡çtçnt on tho ll,ver for r
øupp1y of praformsd pr,rråncr. fhlc cugga*tLoû raa !,n agrecnrent

wlth thåt of Êoclllc ot alåt (19561 th¡t, thare øry be tro t3çcr

oû tJ.rEu€ - ôn6 type Ll,h* llver ¡*hlch coulü ryntlr*L¡t ¡uffLclent
purl.ne ring for lt,s requlreæent, ¡nd othar tlke bona marräd $hleh

vas depesrd*nt $n r rupply of purlna for¡csd ln oùhar tl.scuac.

Xf pref,oreed purJ.nG; ür€ ut,ållld by rorao tf¡eucs thc purlnc

phorphortbo*yXtranefçrlrGs EÐay phy ¿¡n lnport¡rnt part ln thc

nUclaotl"4c ¡netahollm Of thçrc tlasues. llrrbrurrÇr, although tharc

lre mâny ¡tudlêÉ ksdtcattnç thG utlll¡atlon of preforrnd purlncfl

Ln tha fornatlon of È!"asue nualel"c aclåsr ths rnost paraur*lva

evi,åenco of th,e phyalc¡loçXcal lnËrârt¡rnca of plrlnr trlvagø l"r

lnåårcstly darlvað. Fcr cxamplcr IaJtha (1959) strcs;rd the

frsport¡nca of purlnc rlng aalvags ln thc hunanr end srtl¡qatsð thtt
S0 par ccnt of thç delly puríne raqul"rament Lt mot by purl.nc

rautílt"*at1on. Þfitrc ræcntly HsrrÊy (19?tt r trçüf.ng frm âatr

dcrLved fron ntudlcr of, uri.c ecfd product,l.on in patl.cnto vlth thr
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l,ccch-Nyhan alnndrmer Õcül"matcð thrt up tü l0 ug par kç body welçht
pGr ðay of purlat l.c nora*lly rout{ll.scd thraugh thc purtne aalvaçe

pathwry' rnda+å, ar ¡uçgêtteð by lturray (f97f' r tlrr sroaü ovçr-
proðuatLon of uriE rcld fn th¿ Inash*Hyhan ryndrouna ls thc uost

cogront, cvldsaga of a e lgnfft c¡rnt phye f"olesXcat eaX.vaça of th* purlnt
rl.nE, anû furtl¡erær* studLae af xanthLna rnd hXryoxanthlna bcdy poolr
and dally turnover ln ptü,lcnt* wLth x¡nthlnr¡rlt 1nåtcrta that a lrrgc
proportlon of üh; h1çox¡nthlne pool Lt re$tÍ,ttrcd by thc body.

Fontçnclla and Ìlørrd¡rnon (f969, furthcr æph*clecd thc L:uportanoe

of, the purlno salvrge æashanf.gü whrn t!¡cy dc¡nonsüratrd th¡t ühc

fårst ôôËlmc of ths rda novor peth¡rayr phoaphorlbecyl.pyrophoaphatr

axl"dotrÊnsfeuae*, war not, present Ln ¡nou*a or hu¡a¡n roõ bl.oad cell¡.
?ha abccnoa of thtr Gnrlmc La ¿n lndlcatt.on of {nactLvlt¡¡r of th*
råa novot pathway ln thls tlsaua.

gor.l- rnd ãsnðerson {f966} sugçeetod th¡t the purånc phonpho*

rlborytrtranaferarc¡ h¡ve a pre{onlnantly ¡nrbslJ.c rolc catalysLug

tlrr ùrravarslbla rcaatlon:
pnrlna * P.R.F,P.{ nuclaotldo + PP{.

Thc¡c .nlyrs€t h¡va vcakr Lf avryr phorplrerolytlc acàlvLty. *!Êro

purl.nc phoaphorLboeyltransfarasas havc þccn ldaatlftcd - one

uùtX,!.ldng adenl.nc åN t subgtratâ (rûca{na phoephoriberyltranafr¡racr

8,C.2.1. â.71 tq forn A,il,P. r th* other pradaraf"nantly utlll,tlnç
h¡çoxanthlno or gt¡tnl*c ¡¡ cubstratc {hy?oxanthLtc-çuanlnc phocpho-

r{boryltrantfsrlna ß.C. 2.1.2.8} to foræ f .H.P. or G.þi.P. fellcyr
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Ropsnblouqr Henderson anð Scegal,ller (1967! shorred that r sinEle

GnËy¡nê nt,s Lnvo!.veCl ln tha react,Lon wlth ths tto purLna basçs

hypoxanthlno and Euanl"nr by daruonatratlng a cL¡sllar ratü of heat

lncEtlvatlon tllth both ¡ubsttrrtcs. Furthcrgore actLr¡lty for both

hy¡:,oxanthluc and, guenl"nc coaverel.on l,r ablcnt tn pat'Ltntc ìtlth tht

Leech*!{yhan rynårômo {geegnlller, Rosenblçoæ anü Eettey, 196?) .

There Le cona{dercblc ovLdence that the enrymec lnvolved ln

purLne nualeotlûe bLorS'ntheslr¡ and lrrtcrconçersLan åfê controllcå

lry feedbaçk os cnd produot lnh!"bttt¡¡n (l{açcr rnd Hagasrnl'k' tg60t

I{ynqra3¡l€n tnå E}reenlend, 19631 lllerllch anCt t'fagaaandlr, lgãt} '
t-{r¡gäy (1g66a} desængtr¡ted thrt thls was tha caae wlth the purLne

phosphorlboeyltransferaser. Se found that aüeni.ne phoaphort'bosyl-

t¡rar¡aferåse sâs lnhlblteû by lts funneütate proåuct ll..¡/l,F'. and to a

lesscf eXtqnt by SI,D,P., A,T.p. a$å €.!4.?.¡ t*frlls hypOXlnthlna

phorphorlboayltransferas. ra,t tnhfbl.tçå by I'M.P' a¡¡il G.H.P. Eaoh

of th* ttæeðtate products of thç reacÈlons eatrlyec* by thesa €ntl¡¡R€Ê

inhlbft ths raspeotlve èary$r by cæpct,l¡¡ç wi.th phoaphorfboøylpyro-

phoaphete (p.R.p.p.). Sælçrrcr tbc cåegrec sf, tnhtbttdon fs noü çrcat

and btugay (I9€6a) founð that nuclcotl.åa cprthccls Frc'taedeå ln tbc

presenoe of low purLnô çotrÉentret,lons provld,d th¡t Èh¿ concu¡tratl'cn

of P.R.P.F. w¿a ralatlvel,y hLqh. I{ufr¡y and, Wong t196?l further

rugçêrtcÉ that, oontrol of thc acü,tvlty of the purlnc phoaphortbo*y1-

tr¡nafsråcss Ln vivo depranded on thc ralati.ve læal oor1cÇntfrtlons

of nuclcottdeg åtd B.A.P.P-
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fhsr¡ år rccræulrtüng *çldnaar tt¡ât thc purlat ph*raptærtboryl-

trua¡fcrlstt hcçc ;n laportr¡Nt rolc ta thr mlü*bollrc af npldLy
growLng tåtsur {etkin*on ;äd t{uruäy, Ig6F¡ Hqrrryr tggfb,¡ Ëlchollf,
osÄ tìtErrry' Itftl . #rrtray fl$6fibl feürd th¿t, thr aotl"vlty af both

ratygill¡l wls lnsn¡*rü Ln npldly qrsslry rrsltcr tsanx¡r c*llc *ud ln
r*Irñrrrt,lng nt ltvcr, rd furtl¡tsorr dænrt¡'rtGd thrt tl,t¡ucr
rlth th* emrt r*ptå müGs of, c¡ll f¡rotifrratl,sr¡ trrt anå rourc
rBlrçnr rnt boac nasrotrl contalsnd th* hl,ghclü, phatphortboryt*

trrnrfEr¡*r letLvt"ty. ilicholX¡ and $urrry tIgGü¡ procldld lvldnncl
oû ¡ rclrùl.onrhlp bstytcn rdrnf,n* ph*rrphortbEsylürarr¡¡f*rrtn eotlçtty
rnd R$*, hforymtlrr¡L{. Xry lr Lggt nrççcatd thrt plant hotton**
cxsrt thrlr €$ütr6l of gronth thrs¡gh thr xqruhtlon of, RXt ¡ynthtllt.
¡tfl'ahollt ¡r¡ð fiurrey {øenr**ùad thåt sola¡llücat rlth rttauhttng
grotrth, thc plrnt horsæao kfnrtl.n proüuccû a ttlq-fald tnor;rtr ån

¡dtntno phorphorfLnr¡ltnn¡fcrlrl roËLvf.ty ln rtlanrlrtcd tl¡ruo.
?hlr lrrdlcrtrú thrt rûGåturæGnt of pfro*phortboryltnn¡frraar rütlvlty
æry bs l¡t tn^lc¡¡ oË nr¡çlela ralü, prrtlcularly nså,, *ynthrt{c rctlrtty.

Srçf,dsoa åüû wÍat*t 119€{l d*uoa¡trrtrå rlcv*ùr¡å rctlvl,ty af Èhr

purlar pho*phorlbclyltnu*fcn*r ln thr sst¡tboltcally ¡ctl.vr
tcu*c**la Eclt¡ fræ p*tlnntr *l,th leuk¡eæùa. flo{Ëvrr, ErÇncr¡r
Hsrtr *nd LtpÏån {19T1} üld aaù dlæpurtnt rlrçrtd :ottvlty af
thcrc çffiyn¡G; ln tha ¡ectrbottcally rcttyt tl.r¡uc frm sçlonLei

naoBlramr. 
"b* 

al¡çeLrtÍon brttrrlçn ptrrlnr *rlv*çr *ctlvtty rnd

nsclslc rEld a¡rnthre i.r l¡ thêr*fere frr fren lrÈrhlkltcd,
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I!$ond{' Balå¡ and Llplcln (1969} daænrtrateû greatcr actÍvlty
of tha purl"nc phs¡phorlbotyltranstarasea ln thc differenttatcd
cclls at ths top of ths lnte;tl-aal vlllt than ln the undf,ffernn-

tlatcd crypü tonc ccX.Lc, ?he!.r d¡t¡ ürçuGs agalnrt tha *nportansc

cf, th¡aa ånrlmer ln nuclcLc ac{å slmthtsr.c, whlch ôqc¡¡rr

predonl.n¡ntly ln tha crypt lons (*,erenen, Lg6t; $horttr rad

Crcenørr 1Ê621 r t&å l:y analogy wtth thc dsvaloxmant, of ål,sescbar-

Ldasa actlviùy i"n the Lntcsülnal ecll auggreaù, an ¡brorptlve
functåon for thes€ enly!ßËËr fndacd, Xaændí ct rtlí (fgdgl

sugríGùÈ tbât thc d{rtrlbut,lon of purLne phorphorLbosyltran¡ferarc

rctlvlty ln thc lntasti.naL rnugoca Lndl-categ that a fnncttçn of
then{Ë Gnl¡nref any bc tha ealvage af lntraLrrmlnal purlnca.

3h; purl.ns phoephorlboe¡rltranaferâaas havo bcen exteneLvely

etudled in relatLon to çout (Kellay et aU.l, 1967; seegælllar,

Ro¡enbloon rnd Kellcy, 1967¡ Rosçnþl,oæ, KeLlcy, mlllcr, Eendcrcon

anil $eeçun1l1sr.I96?r BÊLl.3rlÐ681 and. neoBlggta tÀtklarcn ar¡ü ${urray,

1965; HrttËVr 1966¡¡ Ë4r¡rray ând Wonç, X9671 . Krgnl.tshy {19691 r

to clueåüatc thclr relatlva fnport^aacr tn the pr¡rlno mctaholl¡m of
ùåEruer etudlcd therc únû:ryûÊr f,n varLoue tLc¡uer frqt ths rhaeus
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nonkðy. Hmrsrrcr hç dld not txtênd ht s studf er to gaetrolntectlnal

apl,t*rellum. In factr ln vLew of the htgh rnetabolLc actf.vlty of

qantrof,ntertl.nal mucosa' øur¡rr!,rl.ngly ltttle etudy hag been mads

o! purLnc bloalmttroaLr ln thLs tlEsuß. Ibae¡rbloout ar¡d co-t¡orkers

(X96?l tn ths coutîsø of a ntrrdy of, the lcacl¡ Nyhan ayndronn

mfag¡cd to purfna phooph*rLbosyXtrar¡sferaså actívLty ln thf.a

tfsstrs. lghay al.eo f,ou¡rd th¡t tlrc¡g ênzlims !{€r€ ptahle wlttt

otoraga at - 20oC. Ball.g (f968l studleê purlne phoaphorlboeyl-

traneferase actl.v*ty ån tlre gtwr¡¡ch, duodenunr JeJunun' iletm a¡rd

eolon frcm nLce, and forr¡rd that thera waa greater aetivtty of the

hrcox¡r¡thlne than adenLne snsltllo I'n a!.1 araasr lfhls was

partf,cularly marked ln the d,trodenun ruhere h1çoxanthLne canvertf.ng

act-fvlty was si,xtï tl.mos tlrat of adenlne. ¡mondl et a!Ll. (1969' '
ln oxtendtrng tåtE o,baernrati.onr not6d greater hypoxanthl,ns than

adenlns actlvJ.ty lu rat JsJnnunn. CEI the othcr hand Sarlln a¡rd

trawkLna (196S1 , ln å prepsratl.on of ha,mretår snâll lntsstl.ne,

dsaonatrated a nuçh hLghor lsvel of adenl,ne phorphorlbosyl,trane-

fonsa tha¡r of tho hypoxanth{ne eonvetrtlng an¡}'m. lfhe ttntt'ad

asot¡¡rt of pubt!.ehed work cn these enu:¡fircc l,n Eaetrolnf.estinal

tl,sauo doeg not allow any def,lnl,te conclusLon at prceont concernLnE

tt¡oLr relaùl,te concentratLôr¡.

lfha synthcslE of Burlna nuslaotldcs by thc rde nr¡vor path-

way and tJra sarles of enrpråcally-controllad reactLons hae been

elucLdated (Buchan¡n and llartnan, 1959'. Íhê råe novot purl.ne



49

bloaynthetl.c patþway provf.åas an cxample of rate co¡rt'roIIed

product, fomrati.on by end pro&rct or faedbask Lnhtbltlon of an

rarly onrXaratlcalty oontroLleð rtsp. Itl thle c¿ae thoapho*

rf.bosylpynophorphatc rmJ.dotransfaraca lE.C.t.l.2. I{} Le lnhtblteð

by nnnorLbonuclsotldss, tlre end prodnctg of räe r¡ovor :ynthcoLs

{lBrnçaardon and âshtonr 1959; CaskeT, åshÈon anð l$rngaardent

1961¡ æñr anð Fråcnd. 1969). llaeßss3lont of thc actlvlty of

Èt¡l.e ensyrrä ls an lndex of tl¡a rtts of fofiråtlon of nuclaotldos

by the tds norrar pattrway. tlowevcr t:}re atr¡ðy of plroephorlboayl-

pyrûph¡)sphate a$tdotran¡fçrasô ,,t dLffls.¡lt bccau¡e of Èlre

tnstablltty of Ëlra enalme ân{ lts relatfvcly tow aetlvlt-v ln nost

nasaaLtan tlesuas. (nsst anå FrLen&, 1969).

phoephorlboaytpyrophocphats a¡nfdotranefsrlse le preaont tn

Llvsr (Caelccy et altlf 196{}, Ehrll.ch rscl"tst-tlmaur cells (l!ay'

Ll,ttcy, leurray and åtkj.n6on' 19691 anð rpleen (Reæ anð FrLenâ'

19691 but FonÈcnella a¡rd llendarson (1969) wsre gnable to

dmon¡trata actlvlty of, thla Gnalrwþ fn nrturc eryttrrooytes frowt

nlæ otr s!an. lfhege flndlnEe provLde furtlrer tupport for fåç

sor¡o6pt, ol Snellf.e at a}ll (1956) tlrat aæË tLgsl¡ôc have not tho

capaclty to a1trthest.ra the ptrrt ne rlng and anê dapcndent on the

ootlsesvatj.os of prcforñd prrrlnea for provlsLon of purLna nucleo-

tl.deg, Wt¡Lls acttvl"ty of tl¡s raXvaga pathway hae been âemon¡trated

Ln gaetrolntagtlnal Èl.sat¡s (Batle, 19681 Inondl at alll, 1969, r tlo

lnfora¡ùåon ahout Èlre fðs naror Brthway ln tlrls tl"esue le avai.lable.
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As obs¿rved by xmnål et allt (1$ó9) r lt, lc pol*lbla that
tha ¡mrlnc rålvage pathwly L¡ of pertlcular Lmportance Ln

gastro!"ntestlnaL tLrsue ln the ralvage of, lnÈrrlüs,inal pür3.ner.

å nur"L.er: of atr¡dlcs tndi.eatc that dleùary purincr aru abrorbcd

rlÉ rneda ¡vallable for nuelçl.c aeld ryntherLe (Erownr Rollt

Plentl rnd Casalelrl ' 1t{6 ¡ Balis, !{arrLan sfid Br&?R, 1951) .

fior*evcr, t,he problon ryltb sueh stu{les lt thât hl.gh, porolbly

non-phyrÅeloçlsal, d.oaor af purlnç werê aånlnlctcrad and the

data derlved maSr not rcflecù tlre non¡al ,Fhyetoloqlcal cf,tuatton¡i

ths evåd€ncË for nlgintfJ"cant utlll¡atl"on of, d{etsry purlno ,.r

theraforc larqely pranxr¡:tJ.r¡s. $evsrthclcaar atuöf.es tnvolvLng

tha **slnl.stratLon of redfo*lahetled pSrrlaldlna* {Shorter enð

Crcanrsr, 196t¡ Brqvn, Lev{na and LlpkLn' 1963; Cutrlght' 1965¡

Lawaon¡ 19991 demonEtrat* thn appeårtnc€ of frachly labrltcð
caltrs ãÕa¡€ days ¡füsr doac ¡ds{nl.etraùi.on. It l¡ probabLs,

ther*fore, that rcutllL¡aüLon of nuclsLe lctd ptracurur)r¡ åoc¡

oecr¡r ln gantroåntcrtLnal mucostt.

[Jntll recently Lt nas a¡¿unod thåt ln the rbsrncç of åfotary

prlrl"ne thare tråË tìo body sÕurcâ of rdenlna avrLlrble. ËowGvef '
3l.o¡¡e¡a*nr ssr¡tcn arydl I'tl.ech (1970) havo now åemonrtr¡tcd thc

Fres$ncä of adenqaLne phoephorylrro aetivLty ln rat U,vor ' lphcn
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and blooðr thus negatL*ç thq fEneer conêcpt. l$hø apparent

lnaeti.vlty of tlte de noïö pathway of ptrrlns nuclaotldç rynthccl.s

ln bonE E¡&rrow (Lajtt¡a ar¡d vane, 1958) hrs drcwn ¡rttent,Lon tc
tht role of, the llver ss tùe body faeùory for puri"nr rynthc¡le.
Tha ryork of, Fritchardr Chavs¡*Fean and 3*rtLn (19701 .l"ndj.caü,ar

that, pt¡rLt¡Gs are released frsç the llver to beco¡ae ev¡l,lablc for
ausleot,idc syntheal.e Ln non hepatlc tLsauas r and lt lt probabx.e

that nornal.ly, let, alone unüer t!¡c artlfåctal co¡¡ddtfsn¡ of FurLne

deprLvaül,ons, tha ll.ver Ls an l*¡¡orùant sourcê of purl,nc for eueh

tLaeur as bonc rsgrtrow and gaatrofntaat!.nrt $rusörÉ. lFha

deæonntntton of adtnoelnc phorphorylaee aatlvl.ty {rflmsrar¡nan rt
attfr t9?0) inêlcates that thc ll.vcr n*y be a eourcc of aðcnfnc for
other bod¡r tl"ssuee.

In dcvalop{nç th¡ eon¡¡apt ef tha phytlotoglcal L*nportancc

of, the purJ.ne rrlvagc ontyü63 l.n rnet¡botlcltly act1ve tlatue.
th* apparantly plra{olrl.cal flndtnç cf hlEh lavels of ¡ctlvlty of
theae inlleêt Ln bralnr etFrcialty brcal çançll.cn tf.asus, wstrrüñts

furth¡r co¡mapnt. There Ls no raady axplanatLon of thLt ftnûlngr
but lt' !.* of Lnterart thät Èhe neurotoçlcaL rnaulfcrtatl.ong of the
Lereh-$yhan rynðroem arc lndi.cN¡Èlva of r basal gançllon d1rorðer,
a¡rd that the purlna aalvage en¡ytrìGr erô nçrraätly at, graataet
åatlvlty ln thl,¡ rcgl,on af, tha bra:Ln. rt ls poeslble that tha
htgh act,l.vLty of hypoxenthtne*guani.nc phoaphorlbo*yltrtnefaru*e
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ln ths þr¡ln f.s not rcLated ta mçtrboll,a aetlslty but ¡n ecquired

oh¡racterlrtfo to prêvent tha aocusuhtlon of h1çoxanthLnr or a
toxl"a o€mpouÞd derlvcd from thl¡ gub*tançrç.

7. FrPtn.rrrrf F¡ å utEt*¡ a.ÍÕf

Àcutc gattrl'o ulcoratlon crn bo prodrrced wlth rr¡latLvr crüo
,ln lnlmalg but, an ê:rËrl.nental noêel produclng olrron!.c gärtr1c
ulccratl,on Lc rffirG dff,ffcult tô oçtsbll,¡h, shay ct allf. (I9lsl
ds¡crLbcô a rlsplor rcliablc rrethoå of, proûuclng aouta gartrlc
ulccratloa fn ¡nl,¡nalg. Thay fçund thaü, lLg¡t!.on of tha pyx.orur

i.nduced a hlgh fneld,onac sf ru¡eenrl ulsers in ratsr âÐd thrt, thc
Lncl.donec xnsreascd t¡lth ÈtEìê port-1tqatl.on. Ehay, Gruonttal.n,
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SLgrlet and Korqarcv (1S{8} then ðemonetratsd trhat focdtng theee

anlmala a protoÍn-ri,ch diat prf,or ta pylorl.c llgat{on rcdueed tlrc
l,ncLdonee of ulæratton' 3n 1956 â ñon-sürglsal technLcruo for
LnductJ.on of gastrLe ulooratlan was deecrll¡ed by Hoeaå, BonfLler

XrLafooglre and Lastbllng. lfhaec workara f,orurd that physlcal

rÊstraJ.nt resultad ln gastrl,c lesl.*rg ln rats r ard Sanrey and

t{eier (19561 colncldsntally producad gastrLc ulcera i.n rats by

Lnvoklng GnvLronmêntal atrees. $lnLlar asuta gaatrLc leslona

arc produccd by atrcaa sLtuâtÍons Ln man (Cushfng, 1932¡ Drvte¡

Ffetssl and DavLa, L9551 $evltt, 1967). Thåga laELon; are not

hwonar strLctly cøtparahle tn the cå¡ronlc gaetrf.s ulcars i.n nâlt¡

Gt the otÏ¡ar hand the work of Frenctr, Potrtcr, Cavanaugtr and

Iongnrnl.ne (195C) wf.th rænkeya etrgrgeoted that a paètroEenstlc

relatj,or¡ahl,p oxlsted between acut€ aad chronJ.e lealonar ãrd

Vílarüoll (1963) oùrseln¡sd a trangitlon from aer¡te to cl¡ronl"c

ulcera ln a¡rLnals tseatod r,*lth the 'itruç cl,nooplren. Study'of the

æechanLe¡ae lnvolved {n t}æ productS.on of acute gartrLc ul.cerat&on

Ln an!.n¡ls nay tl¡eref,ore add to tlre unüerstandLng of tt¡e ganesls

of, prlnary ehronf.c gaetd,c uLcer in ¡nån. Rrrttrermora, exporLnental

gastr!.c lasl.ons lnduced by iylorlc ligaËt on lre closcty æmperable

to tlte chronl,c gaøtrLe ulcere acên ln patlcnte wlth pylorlc
obatn¡ctlon consc¡uent upon ðuodsnal ulceratLon (tlre tcorçbl"nadf

tgpa of gartrlc ul<¡er) . Both ths acute leslo¡re praduced

a:cpertmntally and t*ra clrroaLc lesionE obsañrÊd ln thc cllnlcal
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sr.tuatlon måy bo i"nduced by acLd hllperaccretLon raaultlng from

J,nsroaeed rgloage of ttre hor¡mne gastrLn frcm the antral mucoea

(Dragsteclt et al.tt, 196¡!). 511¡e mechanJ.sla of ulcer productLon

through tlre appli.cat{on of strera by restralnt le not fully
urderstood, and a lntter t¡nderstand-Lnç of tlr{s æahanLna hopofully

rnay add to tlre unðerstandt ng of tlre pathoEenacLs of prl¡rary chronLc

gaetrl,c ulcar.

Raat¡al.nlng proceduf,€a lnducs mucosal leei.one tn ¡nlce a¡rd

rats (Brodtc anð Hanson, 1960) , guj.nea plgg (ï,uåwlg and LLpkLn,

19691 r 'plger (f.aþLo, 1369) and dogr (ädllch, trrdaneta and llanaen'

1969' but ara apparørtly lneffoEtLve f.n ral¡blte and rnonkaya

(Brodle and l{anoon, 196t}. å numbar of factore Lnfluense tho

lnc!.clance of m¿cosal leslonE Ln susccpt{ble anl¡sals. |[hs

dr¡ratlon of ¿cet¡aLnt r*as f,ot¡nd to bs Luportant bg Brodtte and

Sa¡rgon {X9601 who reported t}¡tt tho fneldence and eevarlty of

ulcerati.on Lncreased çrlth increaafng duratLon of reetralnt. They

furtl¡er d,emsrstratod tåat repeatod perloðe of reEtraång prcduced

rcr€ gaøtrlc leslons tlra¡r a slngle pertod of reetra{nt. llbeso

oþsernatLons wÊrê not confi,lrrÊd by Gutå and Ûtcãdick (196¡[t ¡¡ho

f,ound ttrat rata appeared Ëo adapt to ttre rapeatcd Lnsult a¡rd that

t}¡e tncLdence of, ulceratLon r,rae lor*cr witl¡ repeated perlode of

rgstsËlnt. Ilor*ever they studisd a s¡îall nr¡qrbor of anfunala, and

tlre perLod of restrarlat wes shorter (four hours) t*ra¡¡ that

Eelected by Ërod,te a¡¡d IIanEon (efghteen hours) . llhoso lattor
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?rorkers also obaçnrtrd thst a ¡rarLod of atanrat'lon prl.or to

fwrpbtlt:atfo¡ fncreaeed the l.noidenoo of ul.saraùlonl and

prolourgsd tlrc tùãß takon for tlre anlnala to resonsr frml

ragtratut. lllrc en!¡aaclng cffrst of prc-stras¡ gt¡rm¿tLon r*as

csrf,trned by Brrcholl G¿llrl.ro and loqy (19631 ¡ enð llangffr (1963'

but bbcrt, Fhtlltpe and Hcaaml.a (19661 for¡nü t€ thË contrarlt

tllat laatLng prlor to rrestralnt acturlly reducod tha lncl.denca of

ulceratt on ln ratE. $uclr eonfllctlng raports sonflrm t!¡a

cor¡fi¡sJ.€n J.n r¡nðsrstnndlnt of factors lnf,luenelng ùh€ prodtrctl.on

of acuta gastr¿E leslong by ttre regtJtafnl,ng tntlrod.

Fllaon ar¡ô t{hf.taker (1969} fotrnd ¿n Lnvorse relEtåonehlp

bctrmsn boúy weLgtrt and auroaptlbtlLty to ulcaratf,on tn rats.

ttt¡a rolrtfonehl,p of age to ulcsr susüeptlbtllty Ls not cleatr.

lllre danonet¡at-j.on by T:rualave (196t1 that atllboastrol.

Lncreased ttre ll.kelthood of haaLång of a chronf.c gastrlc ulcer

l€d to etuål,os sf ths eff,ect of prognenêy upon e:çerlanntal

gaetcLc lcstona. Luthar, $ol,ttad and Sparkor (1t691 lnvectl"çatcd

ttrs sf fect of p¡rÊgrnårisy on rcstralnt lndtætl"o'rr of ulccrt. !!hsy

fan¡nd no altsratLæ ln r¡Leeratíon lnoJ.dauce la oarly pragnånay ln

alce but êæonatrat'sd ttrat tl¡s sarsrlHr of uleer fo¡matlon waa

X¡cr¡asoå i.n lcto praçnããty tn thsst¡ nnLn¡lg.

â nrrnbsr of drüga afl¡loût to harrc a protactLvc aÍfect Ln

erpartæntally tnduoad çra¡t¡Lc ulcçratfon. ånong thosa arc
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a¡rtlsholfnergLcs (Brodj.e, l"l,arshalX nnd lçlorenor 1962; llobert and

He*åmi,E, 196{} r ãcetaralasrLde (DJa}ra¡¡Eulri., X968, anð carbenoxolone

sodl.uh (f,Ipkln anð L,rrdwlgr 19681 . gïrr.üence of tl¡o effect' of

cortl,cogterolðs Le s¡f,llctång. $onE workors (Bonftle, LLelooghier

Roa¡f. å¡rd, Iå¡ribllng, 1957¡ Fla¡¡d,ro and Dlrnon, 1964) have been unable

to dsu¡snstrats that cortlcost€rot da f.nfluenea the courso of

or¡perfmntal ulcsrat{on, Ibbcrt and co-workere (1966} however,

for¡¡rd tlr*t cortåcosterolds protecteri nçal.nat the ap;:oarance of

streeE Lndueoó gastrl.c eroeåons. lfhe ftndings o! Brodle and

Ila¡rsosr (f960) tåat reduetLon of sndoganous steroLd productlon

folk¡lpl.ng adrenalectoruy LncrEasEd lùe Lncldenc{i of rsst¡îalnt

r¡Lcerat{on aleo øuggeets that stercLdr Bay have a protectfva offeat

1n t*¡J.e sJ.ü¡atlon. Groua, BuaoLa¡¡ur ConstantuLeeau and foneeqr

(19681 obsarv€d that anothsr Edrenocortlcal hormoner the mLneralo-

cortj.coLd aldostcrcno r affordcd protectLon from clncophen Lnduced

gastrLc ulesratLon ln ðags. .|f,hê affeet of aldosterone on t!¡e

courso of elçeri.nrentally lnducd utceration regul.rea further etudyt

pcrtlcrrlarLy as Grosa and hl,s colleagnres stgrgeeted t!¡at aldsstêrone

may noÈ h¡ræ the sanÊ protoctÍ.ve Ectl,on l,n Eilttlr Hor,rcuerr tha

effLcacy of carbenoxolone eodÍte on chrcnic gartrÍc ulcgr haall.nqr

:[n roan, toE¡ether wLth t!¡E aldocterone-llkG effccte of thls druEt

;ugige¡te tl¡at ¡låostsronê F€tr sG Inay provt ðe prctcctLon agaLnst

ox¡portrncntal ulcer f,omatlou and prormte uLcer haaX.l.ng ln rcan.

Stre effect of re¡tral,nt lnduEed etrces on gaetrlc ft¡nctlon hae
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b6ôn studLed by a nr¡mber sf work€rs r and tlre understandLng of tlre
patlroEcneslE of gastrLc ulc*ratLon raeuLttng from reatrai,nt Ls

!.ncæaeLng. Eonf|ls. Xrl.efoogh€, Rossi. and l"ambllng (1959)

obsarrd a¡r Lncraase J.n tÕtâL actô output wi,th reetraljrt ln ratst

a¡¡d ftLlchi.er Btrê€n' GrJ'gf, and Hangenstaær (196Ë] llkewlse

euggratad that Í:!re obsenr€d Lnereaaed parl.atal cell eecratl'on of

*cLd nây ¡6 ona faetor Ln tha patlroaetrest g of those leal'ons.

CÊrt¡¡tnly the protsctLon agaLnat the forl¡u¡¡tlon of stress inducad

lealon¡ pr,ovlded þr vagotomy a¡rd antichollnerElcø (BroåLe at

at1L, 1962) euggeats tlrat acldl,ty nay be lnstns¡ental ln lnlti.at'lng

tlre nsgpsa1 daf,act. llhe flnðlng of i.ncraaed acld produetlon r+lth

restrar.nt has not been t¡¡r!.versal. In 1960 l4enguy' r*J.th reetrai.ned

rats also subJected to pylorlc llgatLonr found tlhat ulcernt&on

occurred despite a decrease ln free acJ.d output. Ëlnçþr $har:ne,

a¡¡d Ear (196?) and Î,r,rd¡¿tg and Li,pkLn (19691 deñPnstratacl no

alteratJ.on Ln gaatrlc acLd output, refth rcstraLnt. bhart ancl co-

workera Í1963!, tnrlucLng utrceratLon by sta¡rat{on a¡rd not

tnrnobtllsatioa r reportad åe¡¡reased ac!.d productLon ln rats

desstop!.ng gartrLs lesLc¡re' Al.teratLon !.n acld productl.on t.s

probably not the prùnarry câuaê of ulaeratÍon Lndrrsed by restral"nt.

In ttr€ Ëåmê etuily, R$tlert €t alLt (19631 obe6¡:ved th¡t tùe

gartrl,c ¡ü¡cAaal oontent of, ¡nrcogubstår¡cas Wa$:, Lnc¡çaa¡¡å by

fa¡t!.ng. !!ho effeEt of rastraLnt on gletrLc ¡auçosal content of

acLd polysaccharLõss was etudlad by lfalckinenr tlsrtlaLa end Lang
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(1966). Ílrey fotmå a ¡narked reáuctlon ln amlno suçnr contsnt

of the açf,d ¡¡olysrccharLdes Ln tha gaetrLe ñucoet of rats wlt*¡

¡troar-l.ndrrcsê LasLons. fif.n, Karr anå Lf,pkín (196?l notad a

reductf.o¡r tn P.å.8' poaLt{va stalnlnç m¡coeubatal¡ca ln tho

gaot$.c ¡nt¡€osâ of rastrai,nsd ml,ce. Iaabetrt, år¡dre and l4arti.n

(f969, , by dÊasurr-rrg thË Lncorporatlon of radforulphata f¡rto tha

gaEtrLc n¡¡coaä of rats *ubJæted to rcetrafi¡tr deúBonatratod a

slgrrtf,!,car¡t rcductfoür J.n ¡.ucosì¡bstance pnoåucti.on Ln t*ro ulcerated

ar¡üaals whcn compartd to Ron-etrssscd conürcI anl¡u¡ls and

restral¡cd anlnals wLf"hoiltt dængtrabla nucoaal lasLons. In a

cgba¿qr¡ont study to detelol.rxt ¡¡hEttrer Èbg eltsråtJ.oas tn rrn¡eo-

Er¡batr¡rclea rr¡etrâ å E.ar¡se or offegt of utcoratlon Ssrho and Hartlala

(lg?0) found thrt reetaaf.nt dl.d not alter ttre turnovor rate af

aulplrmnrcopolyaancharLdeE. !"l,eagurærernt of radl.osulplrLde

lncorporatlon l¡to tlre gaetr3.c Ín¡æBa tndtcated that lnl¡lbltlon

of nulplrat!.on dld not begln rurtll tha appaarancü of ulcnsrat:lon,

ar¡il ln arJ.nalE not dçvElo,ptng lea!.ons dr¡rlng the rc¡traùnt parlod

rutphatl6gl 1las i.nl¡rc¡ssd. 'lfhate rærkere, whl.la not offerl'ng any

ænsl¡rrLw preof . poetul.atad that tlre alteratl,or¡g l"n gastd.c muso-

¡ubsta¡rgc produetlon $orc I ænult rather tha¡r t câus€ of ulsaratl"on.

I¡¡dtslg anå Llpktn (IS69l dø¡rpnstratsd that reEtraLnt, atresg

ra,ür¡¡¡ad tl¡e amuErt of, P.å.Sr posltl.r¡s rtalnl"ng lubatanæ ln the

gartrfc ml¡coÇa of gulnaa pf.ga, Furtlrerapra thoy found ùhat pre-

feotttng tltre ¡¡r!,¡¡¡1¡ earbenorælo¡rc sodi,ust protected t't¡a ¡nl¡aal"s
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from rtress-lnduced er¡slons and lncreaaed the a¡nount of p.Jt.S'

¡rosfLåve suhstânce Ln the gastrtc muc$s&. Þean (t9fe¡ fowrd

ttrat carbgnsxolone sodåuln c¡ualitatlvely altøred gaetric aucus ln

the rat, thc Ertrount of nuçus åðherLng to tlre r*ucosa helng greatsr

l.n earbonoxolono*fed aninals. l.lucosubetance pmðuetl,on doe e

appear t¡¡ bo altered l:ry restralning procaduf€e. Tdhether thi.e

ls causally related to the ulcers pmduced, by those ¡oethode Ls

r¡ot rosotves, althouçh btr' anaXoç¡1' tsLth chron{c gastrLo ulcgr

gcnarLa ln man (Cooke I L9€.71 it .le ur,lLkely to l¡e a prLmarl cåuse

of the rnucosal lesLon.

Xn 1966 Guth a¡rd Ii¡111, rrhLX.e lnvestlgatLnç çaetråc mueosal

ch¿nges J.ndueed by restralnt. obsorved degranul,aÈi.on and dearease

J.n tl¡e nrmber of mast cclls o and ençorïëûent sf snall Vessels

beloç¡ thc surface eplthellum. Guth ar¡d. Kozl¡ur (X$69). þy

neutralårlng tho graetrLc contents wLth an alkali.ne solutLon ¡rrLor

to a 30 ml"nute perLod c¡f restralntr demonstrated thåt these

changes ì"¡€rË not due to local acld lrrltatLon a¡rd sugçøsted th¡¡t

they ;ûåy rÊsult from vagÊl stlsnulatf.an or lncreased adrenoeortlcal

hor¡none seeretJ.on. rnåeeå, Gold¡ran and Ftosoff (1968) reprorte<I

avi.donao of vagal overactlvtty ln restrafned ani.male ar¡d noted

¡nusoeaL vasðulår atrnor¡nallti*s prl"or to uLserEtLon. ån i.nterest*

!.nE relatlonahlp l:etr*ecn r*.st cell de;ranulati,on and stresa fnduced

ulcerati.on J.s appnrent from the obsenratLon that heparin depressaa

srltotfc actdvlty J.n the rat stonaeh {RaEar¡enr 1963). R&sanon and
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LatrttherJu t1967) f,r¡rtliar clemsnstrated tlrat trltlatod thlraldlne

Lncorporatlon nra¡ ¡¡odueed ån tèe stffilaeh a¡rð akln of hcparlnå¡ed

mi.es, :lndl,catLtrc of ¡duced Dñå a¡rnttresLs fn t]¡see anl¡nals.

$asÈ cellr arc hn*rn to oor¡ta!.n heparj.n, a¡rd relea¡c of hep¡rln

f,rm the aucosal msst cells, by reducinE aqllular prollfaraÈlon

i.n tlre gastrlc aptthalLtær may leað to the denelo¡:ncnt of srucosal

teslong.

Tha laaet ¿unflLctLng area eif atudy of tlre pattrogieneel.s of
act¡tê gaatråc ulceratJ.on ÍnårcËd by etresE åIlt!êârr to bc ths

eff,cct of rsetraLnt cn c'eLlular prclLferatl,on tn tt¡e gaatrLc

ep!.tJrtll.tn, Brsu¡r¡ et, ¡LlL (1963) for¡nd that aev{¡rg starvati.on

roduced tlrs rate of csll ranemal Ln thc lnt¿stl.nal eplthclfi¡¡n of
nlcc to 50 per o6nt, of the nonral rate, and that the ratô of
nLgratlon of tåe epltheU.al cEll fronr Er1pt ùo vlllue tlp wae

alao rsducad. lttrlc obcewatl,on nry bc an erplanation of tl¡c
aff,sct of pra-rt¡a¡g gt¡rnratlon o'n the eucospttbtltty to etrcsg-

lnduced gastrlc lçs:Lone, By com¡rarLng sltotlc ftgr¡ro counte l"n

tha glandul,ar stomas!¡ of, ¡trssced and unstrassad rlta, Rasanan

(1963) dsrongtrated that non-speclflc etress redused crellular
prol.Lf,oratLon i.n the stõBach. Iie obgerwd a elmj.lar change

f,olledng a sfngle Lntectlon of cortl,ro¡ro or adrenooortLcotro¡rhlc

horr¡o¡re. fn 1966 X,lpki.n, t(err and Kln ds¡nonstratcd that DNå

syntlrerlr was reduæé prlor to the dcrrulopnent of sn¡cosal les!.ona,

and ruçgeetsd that thie 1nðlcated thc prlnary lnportance of a



60

f,¡llurc of ccll. rrryrllcatl,oc¡ ln the rnsahanlgn of ulo;ratfan Lnduceð

by otraer. Kln ürd hl¡ coXleagruren (1967t serratratad ths rductlon
ln nLùotJc actlvi.ty tn t*re gaatrf c nnrsosa of restrat ned nleo çlùh

tha l,noorporctlon o! trtttateå thlmtdtne and for:nd t*rat bott¡

J.r¡dl.æa sf, ocLlular prolLferatlon $6rr coryarably rsüuosd.

BaïevÊr Èhcy fott¡d no dLffereneÊ ln trltl,rt*d L-LcucLna Lncotpor*

atl.on btürsen tha groupe ar¡il concludôd t]¡at proto!.n ¡yuthrsLs r?ag

noù cltçrrd by rtres¡. Lôbtl.harJu and Rytka (19õ71 gtnllârly
dæonrtratcd thåt tffiblltratl,on ¡'e6ucsö tåe rate of, D$â synthesle

ln thc fore and glandslar stñach of mfca. Ehay aleo found that
trltlat¿d tltS'mlül.ne lnEorgnratton waø rcducsd Ln tlre shln of t¡e
restraLãad a¡rlnala ' pmbably lnði.aati,ng that Etreae redueca cell
p¡oll,faratLon t*rrougb û couþ.n, Eysto¡nlc rmchr¡¡Lna.

IræadÅ at rl,{1 (196S} anð r,uåd.g and tlpltln ($ef¡ algo

r¡glng ra¡tral¡cð anlæ¡lE Eþasürad tho Lncorporatton of, trlt!.af.ad
urf.dllm Ës ün lndrx of R!{n rr*ltaboll¡m and quantf,tatfvrly aascssed

tl¡a ñ!{å and Düå contsrt of t}¡e suöosí{r lnocút and hls colleaglrca

dæægtratåd that faatl.ng for perlode up t<¡ {0 hor¡rs had llttlr
lf, any affeEt on DHA ar HlIå mt¡bolLsr l¡ the gartroi.nteatinal

tras-t. Em*cvcr, thcy foû¡sd that restralnt producad alteratton
of botlr güÀ ünä [}¡â eãtabolterar but r¡åth sæ rcgl.onal dlffsrsnõêâr

ås tsgccscô by trttLatlrü thyratd.tne Lncotporatlon D!{å eSmttrasf.s ¡raa

raducaå ttrreughout ths gaatrol.nteetln*l tract whåle thE mucoaEl

conþut of tlillJ\ r+as rsducad by reatrEínt to a lasaar ðegreo. By
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aontrast, tE{A scrtabolf.e& }tas affectsd only ln t}¡o stomaah of

rErtralneû nfc*e. There wa¡ docrcased almtherd¡ of ttHå ln t'&r

st66sch, lnôLcated by deereassd uptaka of trl,ttated urldtne and

üre lcrrcI of ¡ugcoerl FldA was aXeo reduEad. $øÊöbtltratLon

however pr.odueod no fal.l Ln mucosal æntcnt of ÊÌ{å Ln ti.ther ths

sge¡.l Lnta¡tlnc or tt¡e colm. lha appeü,rünca of, ¡m¡sosal leetons

i.n tlrcEe anf.nats wag æLncLúent¡I wlth the reduced urLdlne

!.ncorporatJ.on, and they cugrgerteð tl¡at dcpresaf.on of RHA' ¡netaþli'smr

part!.eu}¡r[y the messÊ¡rgcr RHAr nay be reaponeLble for tbe

denelopmant of, strese lndueed gaatrLc oroaLons.

Iardr*tg and LLpkin (1969) EtudLEd nr¡cleLa acld netabolLsm

tn t¡¡ß gaetrLe muaoEa of çruLnaa pfgø' lrtrey fourd a eLgi'}ar

reductlon ln D!{A syntùrceLs Ln the gastrLc lrucosa of, rcstraLnod

anl,n¿tg r ârid obEenrÊd a reductl.or¡ la mucosal EontEnt of Rl-tÀ ln

the restralnd a¡rfiualg. ått fnd{catl,on nf lmpalred Rl{A synt}rcsLg

uae ths obsorvatLon that tho a¡nor¡nt of RSå' !.n thE nucoaa

FrogrÊsstvetry ôecr¡aased wåth ttæi llo?r6v€r1 t¡¡¡llkE Xnûndl et

altL (19681, Ludts{g and. ttpkLn obssrved an tncreascd lncorporatlon

of, trltLatod urLdlnc Ånto thê gêEtrJ.c mucoea. O¡re F¡osrlble

alçtanatlon of fj¡{g dtfferEnce {s t}re perlod of reetral.nt aelected

by thcre trro ÇÍaüpa r T.,uðntg and LlpkLn regtraf.ned theLr a¡rLmal¡

for {, lt and 2{ boura ar¡d obserrrud Lnsreaeed trlttatcd urLdl.na

LncorporatLor¡ at 18 and 2¡û hours. Otì the othor hand Imonäl end

co-workers eelecte6 16 üð d0 hours as roetralnt perl'ods; they
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founð a stLghtly !.ncreaasð LncorporatLon of urldfna at 16 houra

rnd a rrdused lnoorporatLon at {0 hours. ThLc auggolt* that

rcductlon of urldlne lncor¡''oratl.on Lnto R!{å nay o€sur I'ate ln

tlre coquene¡e of re¡tralnt-lnduced ovsnt¡. Fr¡rthornotrår a¡

¡nrdrlg and tlpk!.a obgor:r¡sd r rLbosomal RltA Le not labsllsd to any

GxtÊnt by a one hour pulae of urLd{ne {Graharn and Rake, 1963} yot

thl¡ conetLtutca the naJorfty of the FNA wlthln a celt. lfhLs

ray furttrer explaln the dieparLty betutan gautrLc mucocal nNA

aontent and, neaeured uri.dlne lncoryoratl.on tn restrnlneå anl,mals.

Ho+revar lt la apparant that roätrsLnt*J.nduced streae reduces

nuclel,c ac{d üotübolLsn a¡rd, cell prolifor¡tlon fn the gaotro*

Lntcctlnal tract. Ir partlcr.rlar, the åearonetratlon of tho

altcrcd n¡{À $Ëtabollem Ln ttre støtach but not the l"ntcstLna of

rogtsal,ned ar¡lmale suggeate a causal relatlonahtp batwsan frHA

nat¡bolLsu and ctress-lnduced gaetríc lo¡{ons.

Ths naclranfem by wlrlclr st:rcap [irÕdüceã alteratlon Ln nuclcl.c

aci,d rostabolLsm ls not clear. The derronetratLon ttrat cortl.co-

¡terof.ds roåu<rle thc nLtotl,c rate Ln the ¡tonach (Myhrer 19601

RaEanqr, t96fl auggaats trt¡at ttray rnay be ree¡ronsLble for the

rerstraånt ulosr phenemnon. Ilor*ever tharc la no svLdcnee tl¡at

æncurrênÈ a&LnLstratlon af ctsroJ.de fncraasss tho Lncldsnea of,

nrucoçal lasåons (Ðonflle et alll , L951; Fla¡ráre and Damon, 196.{;

fdobort and eo-rçorkerer I966t.

lfhe nornaL circadLan perf.odtcl.ty of raltoetc and cell di.vleJ.on
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(clark and Baher, 1962) s!:-$gested that dLgturbânee of a cer¡tral
cortLcal-hypophyseal nechanl,rm míght be ralated to the changco

obee¡Ívsê Ln strssEed anlmale. Eorevsrr åB tt¡o ci.rcadla¡r rhythn
peralats after hypophyeectæy and adrcnalecturryr ã gåütrally
oontrorleû ¡necha¡r.lam f.s unltkely (ctark and Baker, 1963l . Folt¡
(19611 ho¡rever, maLntal.ned tbat gaatrLo sl,csratLon wa¡ relaù,ed

to a dLsturbânce of the serebral cortex-h1çothaLartrue-pltuLtary

lnter-relatLonshLp, and suggeeted that ultL¡sratety paptle ulcer-
atlon ln hr¡nar¡s rsosld bo t¡¡eated by braÍn arrrgery!

It*¡e reductlon Ln granulat!.on and nsnbar of ¡¡n¡coeal mast

cells that occurt wLtÌ¡ å.C.T.Hr årrð sortlaoae therapy (nasanl¡n,

196ûl and wltlr reetraLnt (cutr¡ a¡¡ô xozbur, rg6Fl auggeøt a

poealble patlrogenetl.c relat!.onahLp batwaen maet ælls and Etrasa

orosl,onsr ËDd the deart>nstretLon that 'hoparln affocte coll
ðLvf¡l.on (nasar¡cnf 19631 supports tt¡iE poasf.bl.llty. wtr¡tovar

thc nschånLøm, lt Ls LLkely ttrat reduetLon l,n nuctrala acl.d

ætabolLsm Le¿dt ng to lmpa{red sell dLvJ.aLon and replac€nßnt f.s
{:he prùnary faetor Ln t}re pathogeneeLe of etx¡ga Lfiduccd gaetrLc
glceratLon.
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r$TBODUCgIO!¡

Gastrofntestånal aplthellr¡¡r le a rapidly prollf,oratlnç

t1eauå (!ûeesf.er anð leblond, 19601 and the probable phyrlologtcaL

Ímportance cf purlne nucteotj.üa bioalmthatLc enlymes Ln sush

tj,esus har þaen dj.scuesed tn the pravlous ehapter. !{c}wevêr, f,er¡

etud1es of thesa enslm€a ln çaatroLnteEtLnål nrucoea haltê been

r6port€d, ¡¡er have earyræ levele bean Eorrelated wltn the rate of,

¡rucleLe acld syntlree!-e ln thLs tLsgua. Furtl¡trr*or¡e, the ralat!.ne

lmportance of ttre alternet.ive pathwaS'ø of purLne nucleotlde

eyntheeLe - de novo or ealvage - remaLna uareaolvad. lfhe purpo*a

of, thLs J.nltf'al f.nvcatlgatLon ttas 1

llo conf,lrn t]¡e prêrsnce of t]re purf.no phoepho-

r!.bosyltransferasee ln gaetrol'ntesti.nal ti'srue'

asrd to exanlne tha dlstrl'butLon of thçse €nl1'lles

wlthln the gastrolntestlnal tract.

l.

2. To dete¡ml,ns tlrei relatlve Lruportance of the

rlternatlnc pattrwayr of purl,na nuclccttdo synth€gts.

lfhl,s nas ængLdêred necessts1 because of tha

cuggertl,on by s¡nelli.c sü auL (19561 that there

werG trso ùypes of tåssue. lÍhÈee ¡¡orkars

poatulaüsð thaÈ thêre was one type capable of

elmtbccllfng the purtne rl"ng f,ronr non-cycllc

pfêctrrsota¡ snd ar¡ott¡ar type depondcnt on a
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supply of, preformd pnrínc f,or converston Lnta

tL¡euß aucle{c rcåds, åsccasmcnt of th¿ actlvlty
of {:lro åo nsvo patSrw*y, not provLotrsly otuåLa:a

fa g$ttoltrtßsti.nal sueocar lc nacËsstrX/ bsforø

aãy conslusLoør as to tlrc rataù,åvo lmportanca of

tt¡e tro pathrraye c¡¡r bc dtrawn.

3, Eo cxtrnü thß iäirlrf rçork to ths htsa¡r altuatlon by

ertabli.¡hlng rall.aþIa msthoå¡ of aeeayl,ng ttreac

ênrynþs ln t*re enel'l rpcctrmna of ti.serr; provlded

by etandard lntestinâl bloçey tuboa.

I{åTERTåLS A}ID HETTIODS

eaAAEír8

f . ßai[lonto}å&tt

(a) 100 nlorocurfoE of, adani.ns 8-Clt, sptcLflc

activLty 5l.l ¡atllåct¡rlca rnr ntlllsllc t¡mrshrnl r

¡r¡r ðLsaolve<3 ln 83.3 r:rå of çrlars ðlstlllcd w¡tar

to re¡u1? {a a æ¡rca¡rtratlon of 2t,5 sj.erælar
¡ds¡rlna (1,2 nClrlnl! .

(bl 10g ¡*lcroar,rrl,cs of tr1çoxa¡rÈlrína t-cl{, apccl.fLc

actJ,vlty 60.1 nÉl per au (åærshü61 vas dl.esolved

ln 10 ¡nl of glaas di.aÈtlle,it satcr to reault ln a

ooncentraÈåon of 55.{ y}f hlporanthlna (Ð"tl gCl per

ÉU.
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{cl 50 nfcrecuriss of L glutarnlna C1{, epaclff.c

acù,{vtty 36.3 urCL per mt"t (å¡nßrEhaÍi}, was dl.esolvôd

Ln 5 ¡al of glasE dLsttlLcd watar to result ln a

co¡¡Eentrati,o¡r of I?6 uF{ L Elutarrlnc (Xû frCt per nl).
Àllquote of tl¡s abovs radÍonucltde Eoluttona

îr6rc eÈon¡d ¿t - 15oC.

Phoaphorlb oey lpgtophoaphatt ænFP t
100 nE of the æaqnsglr¡ra salt of PRPF (Stçn¿ ChørLcal

Corçany| Ìr¡rô eqonvartgd to tJre ¡odl,rm f,onn bccause of,

ttre groatar stãblltt: of fJ¡e god,f.rm s¿lt ylth storage

(At&lnaæ and l¡firrrayr f9691 . l[hê f,ollowlng procedure

waa adopted to ¿chdæç f.tro i.onl,c exchcnge, and sonducted

f:r a¡r envfmn¡u¿ntal tcmperature of {oC.

1û0 Erg of magmegi.ün PRFF was dLssolved ln 2.0 ml of
glaes dlstftlaë wator at 2oC wlth 0.8 grana of Chelax-

100 (sod{u¡r fom, Blo-Fåü Laboratorlee} and allowed to

Ef.and for 10 $:Ltt. ThLE $ae ühon sluted thrrugh a 0.5

c¡B ¡ß 3.{ rm colusul of, Chelax-lû0 prü/tously adJueted to
plt ? wlth glaaa ð,LstLllsô watar at 2oc. llhç PRFÞ

ræatnlng on tl¿e col,tnar lrar further eluteü t*ltl¡ 1.6 al
of satar, and tl,e slt¡¡tc adJuoteð to pH ? by tt¡;
addltl,on of en apprtrÍ'rlate voX.tre of 0.1 N hydrochlorl.c

aoJ.d' llha PßFP thus obtal.ned sae sto¡scû at - l5oC.
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llt¡a cer¡c¡nüratLon of tbLe PAF? wag t?¡qr dsto¡rßû¿neú l¡y

{*rs neù}¡od of Xonrberg, I.leberæ¡n rnd Slme 11955}.

lltrfu !.c ür orr1matie aå6ay based on ttrs obscn¡sd

decrraEc ln optlc*l denalty at 295 ¡au pes ttro

f,ollawLng reactlonr

orotlc aEi.d + PnPp .r orotj,dlnc 3fF + PP

ueLnE nH r 395 r t.95.

úrc cn:yæ eatrlyelng thl,s re¡ctLo¡r¡ orftyällte pfrr)-

phorphorl'laear wa!¡ propareð fron brs$ors yea'sû lsouùh

å$atËallas¡ Brsv¡tng Cfinpanyl by tl¡s netJrod of, l*urray,

Wong and Fråedrlehs (1969,.

A fÍnal conoontratlon of 15 nt{ FRFP v¡as achtevad bry

d.llutl.on, ånd alfçrota of 0,3 Rl r{rre atorcð at - l5oC.

å,11 ott¡cr ñtagonta ¡mFXÞy'ad 1n the arr¡}¡m asËryr Bqtr€

of åaalytteal. Erads and are detallcd fn åppend:Lx å.

B, CAl,f¿gC$OE 0î BXOIOçïüâ,Í SAÊ{?LE;

t. Aa,tnsa pígar Jdll ¡nLmale wo¡it froç a llns ralactLvely

Lnbstd, for ære tt¡an 30 ¡ruare ¡t t¡l¡r Xnettfirta of t{cd{cÀl ärrd

llct¡rl,ner? SaÍsû¡csr ådalaLds. fho åt¡lnals r¡erc maùchcd f,or

âgsr sax rnð reclçrht at tåe InatLtuta and thtû¡ allawod tro daye

ln whleh to adapt to tlre r¡sv €nvlrctxtrst of ths anlrnal roea !.n

ttra Dopartnent of l,ßdÅclner Royal Adelalde llospl,tal, Here t}¡ey



63

lrere kept !.n separats ¡¡etat¡olLe cågês (t0 a¡n x 60 cm) a¡rd allor*ed

free ac€eas to food ($ ¡ V rabblt pcllets' ltLlllam Charllck

tttrrtted) a¡¡d watsr.

s:l:o grulnea plge wsrê thsn fastad for I? houre and ktlled hy

s blow on tho heað. Eåssu€e ol¡taLnad were pLaced ln 0,9t sodr.r¡m

chlorlde oÞ Lae. Fu!.l thicknoss specl.mens of mucosâ of equal s.lse

and approxlmatlng 30 mg wet welçht wsreÌ c'r¡t wl.th a l-lo. 3 cork borer

from tJra proxlnal etomsch (fiurdus) r dletal stflnach (antr¡En) t

duoðenr¡u, JeJrxrr,rnr and lleurn, Each musçeal specl,men wae hemogenLaeð

ln 0.5 mI ef 2 rnn dtthj.othretoL. 0.1 ¡î Írj.e shlorl.de ì:ufferad at pf{

8.0 Ln a Potter-ElvehJa* h.onrogenl,zec r,slth teflon pestle. ßhe

heuroganf,rer wac supportod Ln a beaker of cnrehed Lce, and blondlng

sras carri.eð out for 10 to 15 æoconde at ?50 Frp.tttr (Flçure IV) . The

honoEenate nras tlren submj.tted to cnntrLfugatlon at 8000 g' for 10 ¡cl.n

at {oC. lfhe su¡mrnatsnt was rnalntal"nod at 2oc unt{l assayed for

cnsyn€ actLvlty, invarJ.abXy wlthln 30 minutee oÈ specLmen EollcctLnn.

2. llwtans, (a] eeattio opco'lmena: Fundlc ancl antral

bl,opay specLnene nrllri obtaLrred frorn healthy voluntaers ueÍnE a

t{atson Lntestj"nal bl.ope}n s¡rpgulo (Crosby t}Trer Crosby ar¡d Xugler,

195?). Íhe subJectø fagtecl overn{ght and nsxt mornl,ng e.*allottad

the capoule wlthout prlor pharyngÊal anaeståec:La. fn each csse

the blopoy cap€ule was locaU.zed to the apprapriate åroa {greatsr

curr¡Ë fü¡dusr otr pylorle cana$ under r*dloloqf"cal eontrol and
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thc doae ln thc prerent rÈrrdy bclnç lowrr than the doga of
betuaea 6 to 10 mçr/kg /ðly uced i.n the other etudlee prevåouely

clted. It J.s conce{vlble thtt tho l$wor éoee astacted i,n thc
prauont rtudy waç not sufflcLent to excrt r protectLvø

cffect¡ although tht ef,fect on enã:æo actlvlty traa eonFarablc

to thaü obeerned Ln hr¡nan¡. shus tht¡ Ëtudy ålf,f,erc . fro,q

thosc prevl.ouely reportd fn t$o rÊrp¡eÈr, *f.thtr of uhlch

eoulö expl*l.a thc tnoa¡alous fl.ndl"nça.

Thc lowsr doEc of arrbsnoxolone crryloycd ln the prcrcnt
atudy lnry GrËpl¡rtn thc dfuparåte flrdl.ngc wlth rærpect ùo

gaatrÅc ilrust¡s bctr*aan thtt atuðy, l¡r shLch thsra appcarcd to
bo ¿ ðscr;rned arseunt, of nucus prêçent aftar carbcno*olonc

adnrlnl.¡tratlenr *nd tha ¡tuðl.a¡ of Dean (196gl and f,l.pkln

and Luðw!.s tlaCe¡ .

lFhe åatt reported ln thl,E chapter l,ndLeata tbrt at ùhe

doaagc empLoyad earbanoxolona ð1.å not protcct rnl.nrls frosr

the gartrJ.c muooøal lnJury induced by t0 har¡r¡ of fimobtr-
LratLon. llowsver, ctrbanorolo¡c adunlnistntl.oa wac

assocf.atcd wlth rcdusod totlvfty of, ths purLno phorphor{boryt-

tr¿nrfcrrsaä Ln thc Eaatrla mucöEa of hsth thê hue¡rns and tha
guinea pigr studt;d. Thl.s latter flndlnq rugçartt thrt



11?

sårbçnêxolone rrray LntrLnsicat ly rsåuce Burlno nual*otlrls

forurat,lon Õr Lg assoëlated r*lth & mucoË¡al slùuat,loa of raduoed

åoman* far ç.*urlne nuol"aot{dt*e . ther*f-lre caf,b*norol,one eodlt¡s

fitry ëoncalvabl*/ atfaet the rate of nusXslc rcLd ryntheals or

nucleot{de coonãrna synthecå; l"n the qsetrlc ffiucosa.



CHAPTER VII

PURINE PHOSPI-IORIBOSYLTRANSFERASE ACTIVITY IN THE GASTRIC

MUCOSA OF PATIENTS WITH CHRONIC GASTRIC ULCERATION
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INITRODT' TTO}T

lll¡o sattvlty of the 6nsl,nßs hypoxant*t!.na ¿nd rdanLne pbospho-

rtboryltrangf,eraae ln tlro EastrLc t!Êucost{t of normal hunans rtas

prescnteð tn Graptar IIf . The relatlonsbJ.p htr*cen tbe actt vlty
o! ttrns€ cürrlmss å¡¡d tho rato of nuclelc acLd elmth;sLe has bcen

dovalopcrå ln aubøcqtnnt chaptÊrc ¡

Ittre putpoEs of tlre prarant fnvuatlEatf.on sas to detcrnlna tha

actLvtQr of tt¡eae enzyffis Ín ths fun6l.c nu€oaa of paùlcnte wLth

frroüên chrosrl,c AaatrLc ulcaratfon. åftar bcst*ll,no enalmd.c

cstl,satLone cuLtaþlc pattents werê troatcd wlth carbenoxolone

sodl.r¡sf and, on coqpletJ.on of therapy purLne phocphorlboeyl*

tranafarase ectLvtüy ln tlr¡ f,undLs mucoså was dateimlnçd to asEess

whatl¡er any changa ln €nsytut actl'vtty had oecr¡*ed.

Ë{AïgRIåX.Í¡ A¡{Ð }TETTIODS

rtre patJar¡ts stuüLed attended the Þyal f¡delaLde naspltal or

the GastroenteroLoEry tlntt of the QUGên EX,lzabeth Hospítal durlnç

tlro pcrLoû llovwbcr 1969 - Soptenber l9?0. Nl.neteea patl.ents

r¡6re stüdlrrð and all had rad!.ologLcal crvl.dence of gaetrlc uleer*

atLon. Ia nany lngtanccs t*¡e dlagæos{s of güstrLc uLcarati.on was

sonflrzrsd and dcgras of hoaling aasese€d by gaatroscopy (Olfnçua

G|rF-å} .

À f,r¡¡rðLc ¡nrcoeaX. blo¡'ey waa obtaLned fro¡n each patLent ualng
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tj.¿e ?tatson Lnteetinal blopsy capeule wlth radLologieal locali'zatlon.

In all ca6e8 the blopey o!.te vras well dlsta¡rt f,¡rora the sfte of

ulceratåon. the mueooal speci.r¡on r.:ae dlvi.dedr tqi.tlr some tlsr¡ue

beLng ptaced Ln 10 p€r cent forsralfn and sent to t*la Instituto of

l{sdlcal ånd Vêt6rLna4' Scir¡ncs for sect{onl"ng and etalnl"nç tstth

!¡æ¡natorcylln ar¡d eosLn, anti perf-otXi.c*acld Sehtff gtaLne. the

maJorLty of the tisguc was r,etalnad fcr determinatlon of mucocal

snslmÉ actLvt$t by the rrethod descrj.bed fn Chapter f If .

i¡atLents ln good generat }¡ealüh and accesslble for rogular

ma,åj.cal examLnatlon wstrB ttren c<rrûnencecl on Ë cgurs€ of cart¡an*

oxolona sodl,uff,, 200. q ctaf 1:' on an outpatfent }¡agl,s. Ttge].ve clf

tï¡e orlgj,nal n!,neteen patiente r¡qre so treatsd. P,fÈer f*ur rsêehs

treat¡nent wLtJr ttrls drug, uleer lrealing rear aesessscl radfologlcally

and r*hEre possLlrLe by gastroecopyr and a eecond fi$¡dfc muoosal

bLopey t*ae obtaf.ned. fhlc tLesue wâs procêesed for purfne phoapho-

rJ.boeyltrsnsfera$e aer¡ay, bUt not for asÊesßmsnt of mt¡cosal

hlstologr.y. Àrldltlonal fJreråtry i.n these pattents conelatod of

antacj.ds fq¡r relfef of paLn, but smokf.ng håbtt was not altcred and

a¡tdehollnerglcs ?tere n+t eo*nlnlstere*.

llhe has¡rato:ryll,n ar¡cl eosl.¡ä steJ.ned sectl,ons wer6 examfned far

evådence of gastrttl.s, and vrêtr€ asgessed aa bef.ng normal or havlng

c¡l¡ronfc supêrfåcíal gaetr!.tts or åtrophlc gastrLtls accordi.ng ta

tlre clasElf,lcatJ.on of, T{ood and faft (1958}. The F.]T.S. staLned

seçtj.ons kr€re classlfLed ae havl.ng normal or reduqed f"4."$.-po;!"tlve
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Patient
hlo"

Xioepital.
Nare, eg!Ê and sex ¡¡e*:ord llo.

trool'** ter¡ele
pre-trgatment, ¡rost*trealment áq'p* of ulcer

I

2

3

{

5

6

7

s

I

v.G. , 37, r

V.Þ., 63, P

E.ÌI.,69, F

I't'Ï., 47, H

J.V., ?5, l,I

I\.8r,45, !'l

l{.P, | 72, E

c.T., 59, M

i't.Þ:. , 43, F

Ii.L., 60, I{

.X.D. , 42, I/¿

.À,.s ., 6{, F

16122{ ifypoxanthine
¡denine
iIy'poxantbine
ådenine
Illpoxanthine
Àdenine
itiçoxantfiÍne
À¿lenlae

Hypoxantl¡ine
.[denine
Ëlpoxantålne
nde¡¡ine
IilpoxanthLne
ådenine
$ypoxanthlne
ådenine

159¡101 lly'paxanthlne
JtdenLne

155X64

1"639S9

126015

i(i70178

tit2396

ü.P.P .

161231

169337

r109a92

Lt?94CI

ïIypoxan
.ãdenine

thLne

ll3poxanthlne
Adenfne
Elpoxantùine
ådenine

26.1
{4"9
ll,0
39.5
22.4
5?.9
15.5
43.7
23,2
{4.7
22,g
{6.9
lg.6
35.6
12.5
76.9

ol
51.9
15.9
33.4
14.9
23.6
17.5
¿ft,1,

26.3
39.6
2i1.5
54.2
19.g
77.Q

19"3
{0,3
36
69

3{

0
1

t
a

a

Prepyl'orLe

Frinaery

FrLnarl'

Frimery

Frlnary

Prfna4r

Prepyl.orf.e

Frlnary

Þrl.na¡y

FrL¡oåry

Frepylorl.c

Fnepylorfc

10

Lt

L2

83. {
16,5
28.$
24.3
58.8
32.0
6& "2
25.4
45. ?
30.{
55"2
19.9
36,9

tÊueea Ëll.zabetb liospital, patient (a11 c¡tlerc Ëoyal ÂdeLaÍåe llosrrital)
&rãyæ yä:.uas eryressed in aånsr.þLes nucleot.Lde f,ornred F€r mg proteån per br:ur
ôtllcers cl'assl,fied acet>rdi.ng tc ,lçirneon {fg$7}



ÍåÊLE 16&. pATXËXflAS TREÀ1ED 1'rrTlr CåËBgllOXCIfóItË

Patient
tþ. i.íarær ûrg8 a¡¡d se¡r, fiueosal håetellogS' iìa:;ul.t rf therapy

gådd effe*ts fmnn
c*É'qnorû1one

I
al
3

.t

rt

5

6

7

I

I

V"ç", 3?, F

v.D,, 63, F

1,.9.,69, r'

I .l.i[, , *?, li

.l.V.r ?5r lii

lL.s", {5, },i

ll.P., 72, F

c.T., 5:), Þt

þ1.*!., l3n r

¡i.I¡. 0 69, 3t

J.D. , 12, !,1

,L.s,, 64, r

Nr:n:al"

¡{¿L€l supsrflciå,L
ge$trj"tås
elt ld åiuperf,icial
gestrj.t¡.s
l{*rder¿rts sutiqrf içå,â.1
gs.stritl.fr

lbdernte at¡¡ophå.c
gastritls
I lc¡dßrrrtÊ superfici.al
såstËiÈ,i.s
lúoderate atrophic
gaetritl.a
Severe aupcrfl"cåal
gastråtfs
t'bdar¿te eu¡xorfåclal
g**tritís

cÕrqlletæ healing (ml

pÐrtlå¡l" irealfng (l'ilr * c¡ * lleågiht Esin

Complete l¡salLnq (ålR r Ë¡

Coanplete beall.ng (XR) lllperteasåæ

i'lc heallng {XA e G) BfiL.Btaxl.e

Ccmplete healln¡ (XR 3 tl l¡11

CcüTplets healÍnrt (XR) H:ç:ertens:lon

Corylete healJ.ng tlnl t{it

Con'ç:!.ete,rea'I"i;rq (Xn1*

C,crryl-ete bealånç (:iË)

Cmtplete healinrr {Xe t G)

Partåal l:caLfng (Xn e ,G)

l'j¿;

It3ry:er*enslon
Ir1pokala€nl,â
fly¡:*halaenia

$11

t¡i1

10

11

L2

*XR llari.rm rßal confi¡maèl,on
G (þnfi:twd by gastroËcÐp1"



îÂ TJE ¡.?. PilTTõNTS HIE{¡ CUN0I$IC CågTRTC UIÆEF,A$IO3¡ gUT

HOî rBührgÞ wrllt{ cårtBEgoxorôI8
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åçts
tal

?s, F 976245
Hypoxanthr,ns
eds¡¡Lne

79, r 005982
EytrucrnthLno
¡dmånc

67t M
glçro*ån
åd¡nl.ne

tlrl,no

7A, F o?t215
gl1lorâ¡tt*¡l.ns
ItdcnLna

74, F 033637
Hlpoxan
AdoaLno

tlrlne

6{, P t{8896
glpo¡ßsnthlna
ådsnl,as

â2, F 050{17
Egpoxantbf.ac
ådanfne

$rt¡rms IT¡p€ of uleer

x.g. t
{1.2

Prtnarlt

L6.7 Prr.nrr:i,
27 ,5

Gaatrftlr

-l¡bdaratg to s€rÊ¡¡c
atrophlei gaetrlÈf.e

laodorats rtmphLa
gaÊtrf.tLs

, eax and
rocotrd no.

11.2
81.8

19.e
38.9

¡4.6
61.¿

53.9
93,0

19.6
3{ "?

Prlnary

Pr!.¡aarar

FrepylorLc

Conbfaßd

rrlnary
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etatalng mucoer¡bstanca. n¡r¡ôlc mucosal bLopsLes obtaLned frsc

fi.m no¡saal subJacte w€rê ueed as controle.

ngsuLrS

t{lnoteen patLonte wt tl¡ gaetrLc ulæration were stt!ôt6d

(Tablee 164, t6b a¡rd 1?l . Thlrtaen of thsse had s prl¡aary typç

of, gastrLc ulscrr f,L.lle had prepylorlc ulssre ar¡d one patJ.ent had

botÌ¡ gastrlc ârrd duodênal let{ons, tr}re gaatsj.c ¡eseoea from tha

patf.ent þrtth csablned uLcoratlon (patLent, D.Y., Íable l?l yleLdad

hypoxantlrLne anô adsnl.ne phoephortbosyltranefçraae aatlvltle¡
raspectLvely of 52.9 anå 93.0 n&nomolq¡s of nuclætfde formed per

mg protaLn per hor¡r. Xn vLeht of tt¡e fact tlrat tl¡ese scti.vltlee

rrêrïs ¡aarked,ly hl.ghar thln tl¡ose frsa otlrar patLante ' an6 that the

pathogeneoLa of, l¡he combi.r¡od type of, gastrlc ulcar probabX.y dlffcrs

frs¡a tl¡at of, tlre prtmarl' and prapylorlc tyFs, thEae valr¡ee Þtgr€

excltrdsd fram owrall at¿tLetlcal a¡ralysfs.

Xlselve paLtents conç¡l.etnd a coursø of carbenoxolone and

Ettanded f,or poot-treat¡¡ent bl.opsy. Íables l,6a and l6b lllustrate
tlre prt- a¡¡d poet-traalment snrlmê valtn¡r ¡c¡ucosål appearËtrl€€¡ and

re¡uLt of tfierapy ln eac!¡ cas€. AII but ona of the patlents who

e:(hlbttôd compl.ete hEaltng ol ühe ulcsr durLnç the oourae of

carbonoxolone tlrerapy shmæd an Lncrease Ln actlvlty of, both purfne

phosphor{bosyltra¡rtfârasog. In 3 of t}to ltr casea a greatar tba¡t

trso*fold lncreage !.n actlvlty was apnarent. lFhôre was ðvl,dstee

of gartrl"tle ln 10 of the Il pre-trrÐatnsnt f,r¡rrdle epecünena
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üICBS^ÈTïO$ ¡18FOR8 .È!ïþ åFIBR *neilm{m{î wrÎt cåßB$l¡oxoIðÛ¡n

(Ln nsnop{r[*s nueleoti.do foræd pen rßg protof"n per hanrl

Al,l gartrlc
¡¡omå]. (10) ulær p.atlante l18l

f,arhenorclonp treated
Þre-trnatnent (U¡¡ Fo¡t-tæaffist (121

UTFOE'âüIffiII{E

þan
S.D.
*ange
Ðerdat.íoa (tl
Frobal,rtltty (Pl

.¡lÐE$rffi

t¡ben
s.D.
Ëanga
Davl.atlon (tl
Probsblll,ty (Fl

3?"d
5.9

21 .5-47,6

T',' *O
?3.3

¡17"6*124.0

? 3

l5.l
15.1

23.6*8d.t
3.68

{ 0"0Sã

18 l?"5
5,Lg.l-e3.2
9,33

< 0.001

ll.l
12.3

23.6*76.8
3.80

{ 0.002

â6-5
s.9

16 . 5-36 .0
4.31

{ 0.00tr

54,6
16.4

?9.9*93"{
2-42

> S.{.}2

d.$
9.1*2{.6

9"83
< û"001
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subùrt ttßd for bfstoloçry. l[t¡t mucoeal hLstology ft¡sn patlent

å.8. (Tabla l6al r. claaaLfted as srodorato grattrLtf.s, I's Llluatrat6d

tn r!,gnrra XV.

gLx patlsnts wÊre eltl¡er not çul.teble lor carbsnoxolone

tlnrapy t¡ccause of tt¡alr genoral rtedlcal condLtLon or dld nat

attæd for a foX.log-up bt opsy, Íha pur{¡u phosphorLbooyltEltl3-

fara¡o activlty tn tha fi¡ndi.c m¡sotå, of thesç untreatad pat!.äntl

La Ltlqstratcd !.n lrable 1?.

lEhere waf¡ Do dono¡rstrable ðlff,ercncc Ln ?.À.S. ataLnlng of,

tÌ¡e nucoaa bet¡leon normal. non-ulceratad tndLvLdü¡rls or tlrosa lfi'tlt

gaatrloulgeratlðn.flgiureXlltj.l,lugtrategÈhaF.À.s..posftjvu
sta!.nlng ln no¡¡nal ccsrtrol. gaaËrlc lnusosa ar¡d that f,ror¡ a patlent

çtttr ctrroni.c gastd"c ulceratíon.

5abX.e 19 tltu¡tratsa tha en:yæ valuss obtafnad for få¡g

ttrrce Eroups of, eubJact¡ - normtl.¡ êor¡trol patLor¡te wLttr gastrlc

gXcarl ¡¡at!.cnts wLtlr gactrt a ulc¡¡ratLon bafore and aftcr treatmant'

wtth earheno:æXone sod:Lrsn. Thera ttas a elgnlff.cant depreeslon af

both hyporanthl.ne phoaphortboøyltra¡¡sferase (P < 0.001) un6

arjla¡rtns phoephortbosyltra¡¡sfsras* (p < 0.0021 acttvltf¡ ln gaatrlc

rrXssr patf.ant¡ çhe¡r smpâæd r*ltÞ¡ the lsvah of actlvLty ln ¡ormal

cç3rtrcl nrblccta. Içfieâ¡¡ levu1a r rangoü and ¡tandard dcrvlatlon¡

ara drtatXçd la Taþle 1S. In tåe snlllar Eroup of 1ã gaotrlc

ulcor patfurt¡ lrhs pccfr¡ed treat¡¡snt wi.ttr carbenoælcns aodl'tmt

tjretu wta a ¡lgnl'ficant oxevatlon of begl hlpoxantbLna and adenl¡re



FT6UR,E XV

(A) r,¡oRitAL FUNÐ¡C MUÛOSAT þl I s 5TAll"{ x 10ç

(B) FUI{OTC HU5OCå FROH PATIENT T{ITH CHRü'¡TC GÅSTRIC
ULCSRÂTION' H ß H STAII{ X TOO
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phoophoriboeyltransf,arase actlvlty follovrång treahe¡rtr The

¡uÐan hypoxanthLna phoephorlhosyltranaferaee actlvl"ty before

treat¡Es¡rt wa¡ I7.5 t 5.1 tu¡its, and 26.5 ü 5.9 tu¡Lts aftor
cartsnoxolonc codf.rs treat¡n¿rrt (P. ( 0.001) . lÍhe roepectLvc

valuos for adonLae phoaplrorLboeyltranoferaro ìrørê 4{.1 t 12.3

unl.te a¡rd 5,1.6 ,, 16,4 unLts (p < 0,t5). wlrd¡ the lavels ,.n
patf,ente wi.tl¡ treated gaetd.c uls€* Ìretr6 ooqraraê sttlr tlre normal

controt valrpn t!¡ø rea¡r valuse for h1çnxa:rthi.ne phoephorlbosyl-

transferase were atgndflaar¡tly dLffcrent (p < 0"001) ¡nd thera

was â eigdflca¡rt dt.ff,€rêncs for f:l¡s ada¡!.ns ent!¡ûtc (0,Û5 > P >

0.û21 , Bûryer¡er tlrese di.ffe¡rencsc¡ wêrG lese ¡narkcd than bofore

treatrnentr

c@ü{E!{3

The aeeosi,ati,on of extcngf.va gaetrl,tLs Tú{th çhroni,c Aastrfc
trlceratLo¡r Ls ræ11 establ{e}r€ð. }Lagtrus (1952} fotutd dlffustr

gaatrl,t3,s tn 36.5 par osnt of gastracü,øry rpeclmens f,ron patåents

wltl¡ clrronío gaetrùc ulearatloa, anð tfre preE€tnce of lase

artcnal,rlg Eaatri.tl.ø ln tlre rereialnder, treL¡rkel et allt (1956!

aonfL¡mað t*re prcrGntre of extenel.vo gaetrltls i.n assocLat{on srl.t?h

sbror¡f.c gastrl,c ulcaratlon by dæonatratLng gaatrLtl* Ln ftutdic

bl.opsy rpacinana frsn 70 pcr sqnt of, gaoÈrLc ulcsr patLenta.

¡itarks and Shay (1959! rnåtntu¡tnod that gastrltLs ïtas an !.nvarlable

êscoqrant¡g¡rrt of, gaetric ulcsratlon, Enel ilu Plessls (1965) fn a

aarLea of 65 paù,lonts wLùlr chr<rnLc gaetrlc ulcoratl.on fotnd that

ths ul"sstr waã alwaye Eltuateû Ln a¡r arêå of atrcpl¡lc gartrLtl.e.
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,gho chron!.c gartrtt!.s axtonds fro¡a tho pylorus far a varla]:le

df.stanca p¡oxlnrlly, usual.Ly f,urthcr .slonç tha lesscr tru:îttct than

l"n tl¡a r.¡tt of ths rto¡¡.rch (dn Plçssås, f965!. rt üraroforc

folIæs ttrat thc hfgher ths ulcor ln the sto¡aseh the ¡noro

axtonslut Ls the chronLc gaatritls (Batl and Jar*ee, I36t) " !Íha

extæt of tlra lnf!.aæratos1 präc{rss and t}re faet, that tho gastrltLs

psral.sts aftar Èlrs ehronlc ulacr has haaLad ($aluparo, 1!1691 suçgart

ttrat ttre qaatrl"ùLs Ls a prlraarX'nnd not a neoondåq'' prôeêssr lndeedt

Rttshåe andt Dalaney (196f1) hane defi¡onstraùed {:lra patlrqenet:!.c

Lnportancs of eÈrophl"c Eaetrltla Ln rn a:çerånental altuati"on r lnd

confL¡.xed tlrat tho prarcnere oË atroptrle çaatr!.tj.e rênders tho muEosa

mrÊ ausaaptLblc to tnJur¡'.

In tt¡e present atudy there rçar evidence of graotrlt!.s fn L0 of

ttre Ll fi:nðle biopey apeeLræns atudíed, Hotsc?6r theee bLopuLer

t{stre fæn Ëucotr sltuatsð soûro dlrtanee frgt tås ulcor, and tfrerc-

forc rre not lndf.aau.ve of ttls degroa of nr¡coral lnfla¡¡uaatlon aù

tl¡e cl,t3 ol ulccrçtLon. In nany €taeg tlrc aucot& wat htavLly

lnflltratsð wltl¡ Lpqrtrocarüee and plaama cell¡r and a gnrrnlnal ccntra

was notcd Ln onc spGclæ¡t, In thlr rcapect ùhe hi.atoLogf.eal

f,Lndl,ngr a¡r ln agrcdn€Rt wlth tl¡o¡o of Mackly and $lslop (1966) who

auggcrtsd t!¡at ulcaratLon occurred Ln arsocl.atlon wft*¡ an actLve

Lnf,lamatory t1çle of chronl.c Aratr{ùLs coneístont wlth the preetncc

sf, an lwunologf,cal r€a¡lonae.

$o sseasalnnt of ¡nueosrl hlEtology followlng carbonoxolçae
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therapy &¡ae undertakgn {n the ¡:reeent øtuåy. lTqr'levÊr' ln vi.err

of tlra prcbal:}e glucocortiso{Cl aatlon of thlt drug l.t r¡ould be of

partlculnr lnteregt to aeEertal.n r*lrether any ehanga f.n ttre extent

or severity of t,he uloer-aeæoclnteð çantrltÍs reeultr fronr earþen*

oxolo¡¡e eod!.uß ad*rlnisttretlon' flnt Froi,lem lnhercnt ln a blopsy

atudy åE that w{th suhscquent bLopsy locall"sat.lon to tl¡e prevS.ouø

ei.te ls nct ençure,*, encl l¡rdoeå a ef.ngla blopcy nay net b* truly

r6prÊâentatlve of the surröunðlnç nucom. Goodíar (1968) gtudieð

the hlstopatholoEy of tha gaetrLa rntrco*a ln a serl.ea of Pat!'cnt'¡

wlth chronJ.c gastråc uleor¡tlçn stho haå been treated $lth carbcn-

oxolone aodlun for v*rlcd pçr{ods prl.on ta Eaotrêcto&y. tla etudlcd

16 çartrectowry spcclr¡ans and fsunú ovlder¡ce of rsucosal' lnflaauatlon

Ln each etser hgt no äß6erament of pra-traatnent ht¡tologf wts nsde.

Furtherrnorêr thc seleotlon of patLeatE ultl,mately ;ub*lttcå te gaet-

roctonry Lntrüüucss ¡t bias torrarda sarbenoxotonc-refractory ulcerct

anð nucosal hLetology Ln sueh eatss may not ]¡a ç9pre*entat,{ve cf tbe

uçual rðsponss te câci]ênoxol"onc therapy.

âs obscrved in Chaptar II, a quantttaü!.va or quÊlltatl'va

altcrstLen ln mûüus productf,on lcadlng to lnpalred çaatråc $uEogal

roal,ctance lg a loglcal !:ut as yot unprovsr cxpl"anatl,on of çctÈrLc

ulcer genasts. T{uGuø productl.on $ae not axamJ.ncc,l i.n t}re preeent

studyi l¡or¡*ver P*¡,S. Etal.nLng of hlaùologlcal rpecLrnena tlaã under-

takcn tc assess gactric EtuÊus contentr and thore ?ta* no deuan¡trablc

dlffcrensg betrsean the al¡norm*l an¡l the control ãucorli. Xt nhould
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bç str¿ss:d,r howeverr tbet thÍr ü;chnfgue ¡nost crrtrÍ,nly åore not

dlffarsnËlatc qurlÍtatlve altr¡ntLons ln nusËü oünt€ntr rnd 1t may

wclI bc that ÈhG rËlütlva concçntntlon of nrucopolyracaharldc¡ ln
gaetrl.c ¡suer¡r åt funda$ental tc ¡nusç¡al roaLct¡nce. Frrrthoraorr

the teahnlque f¡ not. qurntl,t*tLvcr anå onc mult eoncluðc that

atthough alterrùlon f.n glstrLc sÊucul 1¡ not tha provan causs of
gartrf"c ulccratLonr ft l"e Eertal.nLy not exsludeá,

fhl¡ ¡trld.y hrs ð€ensnstratd r rductd aetfvtty of beth hype-

xanthLae ¿nd ldenLnc phocpborlboeyltrenafcra¡a l.n'garÈrl.o ¡¡ucosa

obtai"ned f,rom pat,l,cnt¡ xi,th ct¡ronLc benLgn çåftrLc ul"coretLon -
t"hgt {g * fwrct,loml dtffarüncs batwcen nonsal Fucosa arrd thrt
surroundlng the ulocr, Fhc so¡t rfrtJctnS ülffcrcnac bctrrcrn thr¡

normal uucsaa anð thrt fræn thc ute¡cr pat!.cntË l.t the prarr¡ncc of
nucooal lnftam¿tlan f"n tì¡a laütçr groupr anå lt Ls conealv¡ble

that th¡ fwrctlonrl chcnge öcrsonctratad l"* a roflcctlsn of thle
nucosal Lnfl¿mrtlon. ?bc argruncnÈ thåt appercnt altcret!,onr l,n

bloshümlarL functlo¡r ln i,nfla¡¡çd tfctuaü ar¡ å rcflcstLon of thc

lnfl*nma*sry tnf,lltrato and not tlrs latr!.nalc f,unctlon of tht tLeaus

ecllc can bc appliré to rnany stuül"eE oË nnusoøll lnflr¡rus¡¡tLon (Clqrh

r¡¡il $aal.orr 1969) r a'nd tt lr unf,ortun¡ts that tn nany Gaüct tht ¡ le

only partlally reeolved by lndlrcct rvl,ð¿ncr. Thö factor* argrulng

açalatt thl.r l,nüerprtt¡üf.on arê Èhat although thc ttudy Ìtãs ¡mal1,

thçre ïas no *trlkl,ng eomr¡l¡tlon brtnccon ths actLvlty of tha t¡ro

cntlnaor ¡nð thr ðoçrccof st¡sosal lnflaæsatLon. Furthaæorc, Clrrk
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ar¡ð Scnlor (1969) ðernon¡tatcð al*vrt¡ü aotLvl.tyr aot radt¡ccd rctLvÀtyr

of pyrlrnldf¡rc nuEleotJ.åc þto¡ynthetfu¡ ên¡leôN ln thc JeJunal nucog¡ oi

patlcnùe vfth cell.ac dfesacor r&il th{c obsarvatlon hae þcen crrtond¡ð

to thå purlnc, phoephorl,boeyltranrfare*c¡ tn cçLLaa ülucÕüt axhl.bf.t'luE

r ooúFtr¡ble åogrte of mucoral lnllamatlon rc that rcportcå ln ths

ppsent etué¡r (Iriacki,nnor¡r &.!!. unpubllshcd ob¡trvatlonl . lFhc

porslbj,llùy that thc reåuced tnlynë aettvtty üomonËttatsd {n ü?ra

Sastr!.c nuëoËra of thc r¡lcer patlcntr l.a dus to lnflrmsatory cell
lnf{ltratlon {s, hawsver, nçt exclude{' and {t le polaíble that thr

E¡rliençxolçne aðm!.nLstçraå rcduceå thi"e lafla¡raatlon to result Ln an

rpparent Íncroaao ln entlme üctfvr.ty.

ån ¡lternatirre axplrnatl.on of thÍ"a pheaæanon 1û baseé on thl
dcmonrtråtLon by lraondi. et lltt (1969) that purln+ photphor!.boayl-

tranrfarðË€ aËtfvåty l* hl.gher ln dLffarentl.*teå Lntc¡tlnal *plthlllal
salls tbEn ln the tns&turc crypt Ealla. *lthcuEh ühL¡ obsorrstLon

hea not becn sxtçnd,*d to tha Ecrtrlc üÈl;lëo¡rc. lt Lr sonccLvable thlü

thc reduced purLne phosphorLboxyltranaferase actfvtty ln thc gartrlc

fi*ugoað af tlre ulçsr patlants ls a rafltat,Len of a redueçð nunbcr of,

ðltf,er;nthtr¡d scllt ln the äuccsa, fhk frltrure of scl,l ðlfÍçren-

tåatl.on nay be revareËd by carbcncxclonc adnl.nLstr¡tlon leadlng t¡r e

prolcnçad ssXl turnovsr tlme tn thc gaetrlc $ucsËtr r$d t scotrË mäÈurs

populrtLon af Eastrf.c cplthollal eall¡.

rhesc fåndåage xray therefore ba i.nterpretad tr¡ l¡rd.le¡tl'va of r

poorly ðÍffersntiåted epåtheßal eall popNrlatton Ln thc lnflamad

gastrÍc rnucogt csçoûi,*ted wlth chronLa gaetrlc ulcaratl.oar porslbly
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ra;trltl,ng frsü. ân Xncrorssd nta of ccXl mlgrttlon anå turnovar. åny

axtenrI.on of thlr poctulats ßug? br purcLy rp6eul*tl.vo, but a ¡lo*clblt
coro,llary of ùht¡ cltuttlan nay lre thet Èhe poorly ð{ffortntl.atcé saLlc

do not poarêss ütrc ¡rormat ovcrall aucosal eep*c{ty for Rtilå, protaån or

muoopolyanochrrÅdc rynùbe¡L¡r ârü that ¡Lthcr a gurlltat$.vr or quanti"t*

at,lvs dofect of gaatris nucuc ;carctl"on firy be ptraaont,. îha Lncrçasod

dÍflercntlatlon aeroclttad r¡lÈh c*bcnoxolonc thtrapy wauld be arprasecd

at a functl,onrl laval sith Lnsrereod eyntho¡{¡ of laotorc contrLbutlng

t<rt*arûa muco*al realstlnse.

Whll"e tha rbovr¡ portulata fu undEubtråly appcalfng, r thlrd
orrptanatf,o¡ ralatlng purlno phocphorlboeyltrancforas¡ astÍ.vtty to
nusloL€ aeld aynthcrle *hcn¡ld be prceantcd, fhe rccultç prcvl"curly

reportod fn thls thcsf.s lndlErtc th¡t tho lcval sf åetlvlty of th*
purl.nc phorphortboryltrnnafrrqraa providoc an lnðex af the rate of
purlne nusleotf$e l¡lcsynthaal"s Ln q¡stråc ãn¡cosar and sLnr¡e puríno

nucleot,{des are utll{¡ed ln nuctrcl,c aclå ar¡d nucleotld,c soonnlr$ê

eynthrsl,e thto rftaT provlde an lnclex of the rynthctlc rete of thç¡r
conpounde. In thc currsnt *taùa of kno*rladge lt ås not, posslble to

comumnt on thc norraal {tgtrLbutlon bet*laen nuoleLo acl.d anû cccnrgee

rynthorls. ifhlle a reðusd rate of DHå ay'ntlrerfa anå a rçdrcåd r¡tc
of cellular prol!.feraÈl.on Ln the çastrLe nuçoÍrã r¡ould lmpalr gastrLc

susoeal reslstanca by reåuolng thê sGeond låne of defenca açal.net

aqgreeeLva f,actors, lt Lr unllkely thnt the ffndlng of rcûuoeå purtne

pho*phorltroøyltransfstrasç lcttvlty lç ånâlcati"ve of åEs¡raJ.red trfrå

øtrmthccl.u. Tlo$êvcrr purl"na nr¡cl.*otl.dss trË åasentlal Frêcurßôr¡ of
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þth DtIß and RltÂ, *nd i.t l.¡ csnççlvablc th¡t tb3 depre¡*fon of enrpaa

actlvtty dæonatr¿tcd ln tht s *tudy Ln6Leatac furpalred R!ÛA *ynthes!.a

f.n tha tnflaned ga*ùrLc *mc$aËr Cert¡lnLyr Èblt hypothecJ.s would

bc la hccplnq wltl¡ thât of, ths poor dllff,srçntlatlon and lunctLonal

lsn¿turlty of thc qaetrlc aplÈhellal celLs ln thl* sl.tuqtl'on' at

pr€Bcnttð åþotru.

Thtt ftudy hrg åemonrtrated a funct,l.on¡X dlffaraacc br*twecn

nornal ang lnfl¡¡$€d geetrfe &ucorê, ultl¡ a reðuEed actlvlty oË tha

purl.ne phoøphoriborylùr¡n¡fcrreea 1n the gaetrlc mr¡cos¡ obtal"ned

fr6gn patlanÈs ylth ehronlc btnign gaett{c ulc*ratlon. The aoat'

ttkcly urplanatLon of thLa obssrv¡tJ.on ts thqt ccLl ålffsrcntLatl.onr

and Rt{& ryntherLa arê Lxnpnlred Ln thc lntla¡ned çaatrf"c ¡ül¡Gosa.
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For many yeers gaetric and duoclenal ulcerati.c¡n have not heen

adequatoly dLfferentlated, Lrut have l:een consLdçre*I as a sc'înnün

entlty t*ltlr only mJ.nor differenÇes. It, ls l:eeomJ"ng l"ncreasingly

airpar*nt, îrcrocver, tl¡at, the coli.ectåve tcr¡* peptlc ulcerat'l'on

leacls onL:,f to confuslcn and that qastric and duodenal. ulceratlon

should. be consídered as separate di$eases {Nyhus. t970}. ?he

Clffsrences beÈr,¡een gastric and ducdenal ulcerati.on ars enr¡-i3:arized

by the differences rEhich hqve er*erged J.n theLr apparent aetioloçry.

PreEent evåclence auggeste that, tlre patlrogenesie of d.ucri,enal ulcer*

atl.on Is E:r{marLly reLated to r.;l'¡at, has been rlescr*.!¡ad (laenEuyt

196{} as tåre acld, peptic facteir. ÎÎrfs aut}ror cited eårfht eli-nJ.caL

ör experfuaental asacçiaticne demonstratLng the role of the

aggressive or aclel-peptl,c feretcr ín duodenal ulcer gene:ll"e . Õn

tl¡a other trancl hyperaeeretåo¡r of asLê or pepeln ls not, a factor in

ttre aotåolegy of the maJorlty rf qastrlc ulcers (du tllessi"s, 1965;

Vesely eÈ alll, 19681 r Êod tonsequênt1y thE asstseptlon Èiiat these

uLcere result fror¡ lor"erod muco*al resLstanee hs.sr êevelape$.

itlùhouE]¡ the *rucçsal lrarrl.er ie aetl"clo{tåcally j"ncrå¡irånateð' tå¡e

ü¡echånisn leac1l.¡¡g to irapafred rs¡ueoeal resistance rernains unresolved.

Ind,eeil, it rnay be r*rong to Lnvake a unLfíed concept for the patho-

genesis of any sush dåsease, and Ln tl¡ås respect the cLasslfJ.cation

sf chronLc gaatrLe ulceratLon lnÈo thrae dåstlnct sLlnicaL

categorLes (ifohnson, 195?) l.e partS.culsrly relevant fcr lt relnf$rees

the po*stbtltty of, a multlfacterlal" aetLclogy for çaøtrJ.c ulceratlon.

Íhs nusos*al barrL*r ccnsåsts cf a laycr of r:üeus oecreterl by
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arrd caverJ.ng t-he eplthellur:r, an$ tlre oi:fti:elial cell ).ay-er

j"teelf (Hc)Llånder, 195¿). Concelval:1,- *n alteratl^c¡n ln elt!:er

Èhe nucus clr cellut-ar coæt:onent, ccu]"d result l-n ti're l":rpeJ.rcel

¡nr¡sosaL sesiritânce v¡i:Lch $"s pcstulated t* }:e the causaL factor ån

chrcnåe gaetrLc ulçetratåon. üçhason (1S57) nalntalne¿å tllat a

c3efl"clencar of nucus secrçt1Õn irt6s f*u¡¡C. l"n a.:¡oclatlon v:{tïr $any

gastr{c ulcqrr¡ * iìevertheLess r tho attractlve hypathesis t}rat a

guantLtatlve or qualltsüLve alterati.on 1n :Bucus grroductS"on lei the

¡:rlmary neehe¡rlsrn l,n gästric ul"cer EenesLs remaåns to !.:e proven.

Inéeed, i¡otl¡ Ff.;rer et al"åt (1065) and &,sbert anfl co*r¡orkcrs (1967)

l,rêre rxraf.:Le tc¡ clemonstr,.rt¡: tå¡at $iucr:1 ;rcductJ.on ån patåents wl.th

chronåc Eastråc uleeratl,cin <lLffeirn'S f¡¡orn normal, Purtlrermore

there Ls no LndJ.sputat¡Io ovirlenca that ga*trJ.c muctl* T¡as ån:/ Irtore

t¡ien a lr¡}:rLEant ft&ctLon. Caoke (196?t in a rêvJ"eþ¡ of tlre

relevant Lf.tsratr¡re for¡¡¡d tr.íttl.e to suggest ùhat the r:tucu* Xai,sg

cgntrlbuted slçnlfåcantly tr muçosal. resLstanee. Thus¡ on present

evl¿lence alteration l"n lêucurr protiuctf"on Laarii.ng to rs*uc,t,1 ¡¡ilrcr-'rsal

rosLstånce Ls an unlål<cl¡,r exp.lanaùfon of gastrLc ulcor çene*fs.

år number of r¡orkers (du Plesoås, 1965; I,an+sonr 196€; Ceppert

Lg67l l¡elleva that the duadenal rêflux demon,çtralrl,e Ln many ca'$Þs

of chronic gastrlc ulceratl,on 1s prårnarlly resnonsl,ble far the

muccsal defest. Reflux af ducdenaL contenta :cay looeen tlre ¡nucus

coverfng of the gaetråe e¡:l-thttlÍura and render the æucoÉa riore

susceptlbte tc acld pel:¡,lc iiåc¡E:ctLsn {du Plessis, 1965} çr rr¡ay
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ï)rodr¡cc shronLc EastrLtis and thu.t a darnagod mucosa r+!tlci: J.s $ore

øu:reeptå}:le to ínJury (du Plessås, 1965¡ tanvsonr 196ür, Canirer,

filrth and Þ:LJ"i:y (19661 der¡onr¡t,rate€ slgnlflcant requrqltati.*n

tlrr+uglr tlro ;:yl*ru-r ån tn+o tliirds r¡f tiie gnstrlc ulcer ¡:atlenÈs

they studied, i:ut alro fcundi siçniflcar¡t cSuodenal" rc-'fLux in 5l) per

cent of paÈi,ents wl.th duotlenal uLceratLon J.n q,'horlt tirero irãs nCI

evl.denca of a gastrlc leslar¡, 1{ïl1Le aany patientË ,¡rLtfi chronåc

gastrlc ulceratic¡n have damûnstrai":le duodenal" refluxr 1t remeLns

to i¡e estal¡lishecl r'¡Ïiether thj.s is of signlflcance ln the patha*

gonesls af gastråc ulcclratlon. fndeedr tlte Loçr Lnci.dence of
gastrlc ulceratj.sn con$:qucnt, on ti:e raflux foLlor,¡lng gastrJ.c

surgery (Sraalt, 1964¡ a;rd tÍ¿e generally LonE lnter¡al h¡etr'¡een

occurrËnce of reflux er¡(i gastrlc ulceratlon ån tlrLs eÍtuat{on

suggest tÎ¡at. regurgltatl"on of aIï,¡all,ne lntestl,nal content lr,q of

minor intportanse {n the causatlon of, cirronic gastrf.c ulceratlon.

À furti:er tl'reorSr of gastrLc uJ.cer çoneel.q has L:een aclvancecl ì+y

üi, Itç, Îiunagal. Yoshica, ?s¡¡akan YostrÍhây-râ, iliho ancì Iiasa¡*ura

(19691 . Theise workere rael.ntaLn that clrronis çastråc ulcers

develop aciJacent tç anatc)¡nåcsL uruecle ancl nuc*sal houndarj.es.

*hey portuLate that gastric motllity S.mposes a ;>artl"cuLar straln,

¡:oso3.LrJ-y ischaeraåc. En ùlre ¡RuËos& ån these årcat renclerlErg t!:ant

particularly låable to gastråc ulceratLo¡r.

The maLn purposê of the present stu*ly waa to exara!.ne the

irypothesLe Èbat chronlc ga*tråc ulcer¿lt,j.o¡r ln hrxaans results fro¡n



Ie6

å funatlonaX. rbnornatrtty of thc grrtrlc nuco¡¡r rnd that the

funotf.onrl lnÈ¡grtty of thc nucosa ,.r of tha st!¡ôct lmport¿ræt l"n

malnta{nlng rssl.gtanqr to uLearat,l.ön. l.{r,grnts (X9f2} årcra aÈtentlon

to Èàc tplthsli.at srlll laSrrr ln chronl.c grrtrlc ulesratùon r*hsn hs

rêForËGd thr prcrcncc of chronLc qastrltlc in all of 28{ gartractæy

rpeolnena f,ros atrron!.c gartrlc ulccr patlcnta, *ha bigh lnrilår¡nsc

of sxtonsl,ve ohronLe fnf,l,ræet!.on ln tha gaatrlo s*l¡cogå of patLrntc

çlth ohronl,a gaetrl.c trlssratLon l.s now t*ell eçtaþLtshed (Helnhel" ct

atål, 1956¡ ¡q¿rke ané Shny, 1959; {E FlerElr' 1965¡ !{ackay ¡nd

¡{lElopr 1966}. Xndeed, l{arke nrul s}iay (X9$9} rnrlntrlnÊð thet ehronLs

gaetr{ùtr l.nv¡rf.aþly accølpanled chronLe g*ntrJ,c ulceratlsn and th¡t,

eueh uleere w6trÊ comnonly sltu¡tad Ln an area of s€vÊr€ atrophlc

gaetrl"tla, fhe ¡nrsl¡tc¡rse of the grrtrLtl"s after thc ulcar hag

herlrd (Þa}rner, 19511 T,lrokey and sÍ.clçpr l9t6l ScluF€rG' I9t9)

auggnrta tbrt lt t¡ a prl"uary phcnonanon andl as ruclt å¡ of obvloue

aetloloçlcat rtgnf.fLcâtlËã. Thl¡ raan l"mplåêå by 3{od anå Trft
(1958t whcn thcy ttated thrt F..([t$ttrlttr ln l,ts rupcrflclal ¿nd

åürophLë f,ora¡ uray he rclatcd to Eaetrlc ulcerr but noü to duoåon¡I

ulcer whlch aray have r ðlffcrant ¡ctloloçy."

Fha preçqnt study vae c¡tnbltshaü to oxasj.na thr gestrfc Buç9sä

fr6g1 pet,lcnt,s ¡¡l.tlr al¡ronJ.e bonLgn geetrLc ulasr¡tl,on rt r f,Ìrnllü{onal

levcl. purlnp nu€leotide blocynthcrla rraa *clcstcd for rt'udy

beoauso of ltr rcletl,ês to nuElclc agld aat¡boll¡na aaÄ so ln{lrætly
to RHâ anú protcln nataboll-lw, Lt, bclnq Eonal-dErcð pocrlblc thct the

funðrscntrl dEfcat laadlng to gastråc ulEarat!.on ßry b{t a dLsturb¿ncc
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of Rt[ä nat¡rbollsa' Eucaprotcln and protcl,n sccrctLoa,

fha dnl.tlåL etr¡dlas prcscntcê 1n tht s ühasl¡ e¡taþlJ.ahcå ths

Lnportanse of thr purX*re lrl.v¡rge patllay ln qaatrolnteatlnet tlsnuo.

lfhr funportant ft"rdtnç f.n thcrc tarly etuôl,e¡ ç¡s tlre abesnc; of

dewon¡trabl¿ actLvlty sf the rata controLltnç cnslnâê of, ühe üe novo

pur lno bloeynthetla pathvay r phocphoråbo¡y lpyrophocph¡rtc a¡oldo-

t¡an¡farìrôr ån garÈrLs crr i,atast{nel ¡ituEcsn. The iÊar}ruq€ wåÊ,

bonevarr üctlve tn çulnat plç l:Lver. ?hç daoaonstratl,on of t!¡c
lb:snsc of te nov$ pathwry ¿ctlvlty ln rapldLy prollf,eratLng and

htghly natabolla tl¡suc L¡ net ¡rl.ühout pracdçntr fotr r¡urrenÈ

svldcnea Lndl.crte* that thc bone utarrobt Laaks dt novo ectlvl.ty
(raJeUe ancl llrna, 1958t a¡¡d th¡ù thcsc ce!.l¡ ara dopcndent on othâr

tf.atue¡ or poarfblgr dLatary Êoutrsê¡ for rupply of purLncr. :fhe

prceant conocpü, recantly cu¡çortGd by thc çork of Prltchord ct allå
(19?01 , lc thaù the lf,ver Le thr rnaJor touroo of auppty of, pur{rp to

nuch tlesuc at hr¡å rùarrow rnd poselbly gactrofntoctlnal nucoð*.

Thus ün*n l.n tlre rbaunsr of, a dlctary caures of adonfnc, de novo

aynth*rLe of purinre by tlrr Llvar shoulå waLntaln än edaguatc uupply

of purfnc Èo dcprnôçnt, tLc¡uöúr Thcrcforr, ¡l,nca a rupply of .purlnc

nuelcatLôe {r ef ebrolutç and fundanentel lnSr'ortanar to thc boêy

tlaeue¡, thç absrnoa of dæaon¡trable dr novo roti.vfty anå prtruucd

lnaatlçlty of, thr ås novô pathray ln gartroLntccttnrl RusÕså

cnapharþes the l"nportanse of thr Furlnc ¡alvaqç pathvay tn thl¡
¡ítr¡¡tlon.

Thg rE¡ay of the rate lLsrlttng ûn¡Tme af ilt ßovo purinc ¿ynthcclc
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ls not eåryr âtìå åt GffphasLueå ln the ecnwrc¡t Ëo Chspter IIr the

ab¡çngo of de novo actl.vlty ln Lntestlnal $ucoat rnay ba relåtÍvc

rsthar than rbsolste. Nouertl¡class¡ pr€vl,öue *tudLal (¡4r¡rray,

196?l Davi.dgon ¡¡rd WLntor' 196{¡ PrLcc and Slurrlyr f969} hava

da*pnstrâtêd that tha actJ"vLty of thc purLne rnl.vage Gnsymså hypo-

x¡nthfn€ rÊdt adanl"no phosphorlbosyltranEftra¿c Ls ar¡ ,.nd€x of thc

rata of PurLne nucleotlde bf.oryntheei-s atrd nualelc asld syntheaLc'

çrrobably Ff¡â, ln tl.eruce, It ls probable thereforar alnçs galtro-

intestln¡I raucosa fø relatively ðcpcnðÊnt oß the ¡¡lvaga pathway

that ¡¡$asurglnsnt of, phoøphorlbosyltransf,sraas reti.vl.ty should

provlða a rsllablc lndex of purlnr nuolsoÈldc aynth*l!.a Ln thls

tl,seua.

T¡a nodsl of ctrese inúucedl gäEtrtc uleeratLon r*as scloctêd for

etuå1r bccauEe of the ðscumented ctranger thrt o6çur Ln nuclelo aeÍ{

rstabolL*¡n l"n thtg situatlon tetpki.n et, ali.l, L966¡ tuãwtg âr¡d

&i.plcinr 1969) , ?hr¡ present stuðy oonflrne,l the efflsa$y of the

tsî*obllfsaÈlon technlgua la lnüuatng gaatrf.c ¡nucocal tanage. *nd' f.n

EådLtLon ên äpFarent suecepùlbtlLty of, tha antral ltucoÉl¡ ln tha

çu1nea pl,ç r*aø noted. ,ì'{orêOver a ¡narkad reðuctlon Ln purlne

phoephoråbosyttrancferage aetLvåty wae de¡nanstrated !.n the Ron-

ulcerate{ Ãucosr of the reatraf.ned anX-mals. îhln euggastt Èhf,t thê

aynthenis of, purino r¡uel,eotlde ls rduaed fn tha çastrlc ñuocsa of,

thç¡e snl.mals, and Èlrat tho ûenanð f,or nucXeia aclå aynthel.ns an$

po*elbly nçclsot{do coenr}'ßrç rynthcel.c l,s rÈducêd,. TlowGvtrr aü !{ãð

df scussed when thp cxFcrf.u*ent¡l dat¡ $aE prêttntcd r thc csnhfa¡tl,on
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of cLrcut*strncêa *rus suçh thåt lt La probablo thtt thc re¡trelnt
atudl,cr J.ndLcatø r rcËuctlon sf IrilA eyntherf.a ln thls ¡åtu¡tLon.

!{everthcla¡s, boüh Þt{å tr}il RHA syntha¡{a rr¡ rducaê by the ¡trÊ¡r
lnpoaed by rostralnÈ tluúwLg anü Llphfnr 19691 r tt*l lt {r conerlvabla

thåt the raûucod retc of acll prolLferetlon ln cor¡blartfon vlth
rEûused F!{å arr{ protcln eyntheaLa çLve; tleE to a gãstråc nucotal

poputatl,on of, poorly Ëlffereatlatod oath. I¡aonål ct altl (1969)

delqonttratsd tbat Fr¡rlng phosphorLboryltranefçra¡c rotLvlùy uar

lçwcr fn tsm¡ature than Ln u¡tura ülf,fcrcntlatsd lnta¡tLnal csllr.
Thercfore l"t f.s poscÍl¡I"c tbaü t?rc rçåuccü tntyãra ootl.vlty denonr-

treto{ ln the rørtr¡Lncü aniu¡tr ls a rqflcatlos of, an l.nore¡rsd

poputaü,lon of poorly dåffcrcntiateô gettrlc cpl.thall.al ccllç.

Altlrat¡gh thr ¿d¡*l.nlstrat,Lon of botlr aepirla end prcdnllolonc

galro rlct to gaatris muco¡atr lnJury thcrc ìt¡tt t n¡rkcd dLffareaeo

betrcaan tha cff,eat of tha¡r tra ðrug¡ on nuco¡al phorphorlbo¡yl-

transf,cra¡s ;stívl,ty. åspårtn ðld not app.r.ntly atfect suoo¡rl

purlna nnolaottda netabsll¡¡n, tlhi"Lc pnednlnolon¡ adnåalçtratl,on ras

rsrocl¡ted wlth a uarkeü reductton {n puråna phoaphorlbo¡yltratl;-

ferauç rat¿vfty. rt å¡ dåffLcult to axplain thlr roduce{ actlvlty

Ln tcrrn¡ of thc concapt, of ccl!.ular lmaturlty or lnpalrd ütffgr-
ent,i.rtLon. prcdni.ãölonc ræduce¡ tha ratr af, ssllular prolLferrtloa

anå ÐttA ayathorh Ln gaatrlc srucora (*åsän;n. 1963t $lö¡t rnd dcn9¡uyr

f"g?¿) , and e.Lncc mucoerl arslrltestur¿ lr proe¡rveâ thlr pr;rtmably

re:ults ln an !.nsra¡sad eell nigr*tLon tl¡na ln the qartrte BI¡ëosä.
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Thü dädtvtåuaL oplthcllcl csll.E ræulð thsrEfor; ba on avartg* oldar

anå morê naür¡rð than nom¡rX, t¡d GnG could prodåCt tf anyt'bLng

hlgher acttvlty of, thr purlna phoøphortbocyltr¿nsferl¡e¡ thln

¡ro¡6al, fh*rof,orer a!.ncs purina nualectídÈ; are utlllred i.n tha

eynÈheeLE af Ð!*4, nntl lt t¡ sstabli.¡h.å $Ðt eortl.ceatcrolðs reåuac

DHå æyuthrgl* Ln çartrts nueosa t¡l¿x a¡rü sonquÏ¡r 1s?01 ' lt l¡
ruEgeated thåt thc raduecd phogptror{boryltrançferaËe aottvlty ln thíe

sl,tt¡¡rtlon raflcctc the l¡mp¿!.rad cyntha¡Ls of ÐhIå.

tarþanoxolena adhf.nlatraÈlon re¡ulteü Xn a reduotion of actlvlty

of þot¡¡ purLnc phoephorlboeyltransfertssã Ln guLneâ plg and hunan

gastrLc $nrüosà. Ronðvêr, lt ås of fnterest that enly the ,antral

sucoaq oË the gul.nea ,plg îrtas spparently affacÈøå suggart'!.ng Èhût

Èhtr rrÊÈ of çtrlnr¡ plg stoNqûch Ls mors auaeepÈibla to the actloa of,

thc drug. Heverthalese, althougþ tho dore of carbcnçxolonc

aðplnl"stsred to ùhe guln*a pLga wae low. the cnrlrute changier Ln antral

Br¡co3a parallellod thota obranred wtth Frsünlçolone ad¡slnLstratl'on,

and ona Ety spcsutnte that these ûruçn wcrt actlng throuçh a ç6mon

mechanl.g¡4.

thr mlncmlacorttcotd eLilc sff,oate of s*benoxolonç thcr*py are

wcll a¡tablj.¡heð (Ðo11 cÈ ¿1t1, 196t1 rurplo c¡¡d Thomaon' 19651 r

a¡¡dt Lr¡itecd tha ulccr haallng Ì:enaf,lt of thf.t êrug la cl'ooely

aeeocL¡ted r*tth Ltç ¡af.ncr¡locortlcold EctÍE¡r (ÞoLl ct alll' l9tll;

CoekLng anð Slaccalã, X969) , It Lc pcce Lþl,e that ÈI¡c ialnsralo-

eorticoLd effotrt lc exertsû throuçb the latact adrenal corùox of
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tha patlcnt rocslvånq the drug (gluåðJlln, l{ope ¡n4 Pi'neue ¡ 1956¡

Boorrtr tcn fiolÈ, da vrlcs and tüolhuyscn, Lg$l) ' âIthouçh Baron

anð $ebarro (19631 ¡nalntalncd that there $cs lf.tÈlc e\rldËncs that

carbsno¡¡olsne Eo<tf.r¡¡* a¡¡orÈd a gluoocortJ.sold ¿gtlon, tha rcrk of

tr(han anå $uttl"van (19681 lntlc¡tçå tlrat, *oúüe glusocort{cót*

¡¡etlvLty rs{¡y rcsult f,rom adrenocortlcal at,l¡nulatlon by thla druE.

The flnctLnçs preaonted ån tbl¡ thasfs provf.ðe ss*e eupBort f,or thc

coacept that carbeno)üolon* admlnlEtrltLon may rttrnulata glucocortL*

cold productlon. lfhus, vhan conslöereð with the ft:rdtng of, ¡rattlngly

at atll (19?û, that earbanoxolonc aånfnletratlon ¡resulta l.r¡ an aç¡uts

clevatlon of plaaora Il hï¡drocortlaold levc!"E !.n patfcnts vLth

functl,onLng ¡ðrenel tlcsue, thorç ls evl.dence that furthcr Lnvo¡t-

tgatlon of the poc*fble glucocortleol.d act{on of carbcno*clona may

provt rewardånE.

The bf"opry atuåy of patlenta wlth chronLc banl.qn gaetrtc

uloüratlon deponatrat,ed a htgh f.ncJ.danca of chronic muco¡nl

ånfLaunatlon rnd sonfl¡rss tht aseocl,atlon batwean chronl.c gaetrl'e

ulcoratj.on ¡nð ahronic gactrf.tl¡ ðeserlÞcd by other tûorkeËc

{¡{agnus, l95t¡ Helnkrl at alttr 1956¡ ${achay and t{Lclop, 1.996) '
âlthough Lt w¡c racognf.rcd thaÈ thc naethod wEr ne:l"ther qualltrtlve

nor qr¡qntitatLve, tharc was no dsnonçtr¡bXe d,l,f,farcngc Ln F.A.$'

pooit{v6 $ucorilub¡t¿ncc ttaf.nf.ng bctn*çsn th: noru¡rl and thr lnfla¡uså

çastrlc suëosü. !{everthclets tt Lr strç;¡ed that thls does üot
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onclude tha po*elbtt"{ty thÀt the funð¡senf¡l dsfçct l*aôlng to

ct¡ronJ.c gaetsfe ulceratLon J.s lmpalrod çartrlc mucur eesreti.on.

*he entlrao stuil:r ef bíopay matcråal frcxa patl.ent'a wf.th

cl¡rsnl.c benlgn gsstr{s ulceratåon de¡*onctrated a sn¡rked

clLff,erence la astLvlty of the purlne photphorllosyLtnnaferaçFt

betsean the sonùrol srrd ulcer poputatLons. The xost probabl'e

axphnrtlon of, tht¡ observ¡tlon J"s thaù the chroni.oally tnfl'anetl

gactråc nucoã¡¡ a¡¡aocJ,Eted wl"th ulcsrutLon Ls caaporeê larçely of

u*lltff,*ronti¡ted, l*rnatrrre cells wlth s Ls¡s Lntrlnslc cctlvlty

of tho purlne phoaphoråbo*yltransf amaea. I$ tblr rerpeøt the

stuây of Ieordt et altl tfg69¡ desaon¡tr¿tsd that ùhE actf.vl.ty of

both pholphorlboryltr¿nrfeneee Ls loçer l.n unûtffercnt!.atd thrn

i.a dlffersntl.atcå Lntcctlnnl csllg.

Fsrthe¡gora, thls concept of low ;nlya* ccËlvl"ty renultlnç

f,rcua ínpalred oelL $¡rtuntl"oa l¡ conrlttont wlth surrsnÈ knowledga

of o;llular kl.nçtLcc ln ehronic çaetrl.tL¡, Xs ls tnore t'han

lthcXy th&t thc rate ef ssll protlfcratl.on ln tha ctrron!.cally

lnflarncd gactrl,c nucoæ Lr qreaÈðr thån norul (fe1r aüd Râaänc$t

l$ft¡ T{Lnawer ard LLpkln¡ 1Ð69), ålÉ Lt, ls probablc thrt thc

rrtr of cel.l xaågraùlon tn thlr ¡ftuatlon L¡ L¡¡cre¡std rnü thc

aall turnover tt"*ne decrçaacd. ?hus lt 1¡ sonccLvrblo thlt tho
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tfune avaålablc for ccllular n¡tur¡tj,on *ouLê he Ls¡¡ than nor¡asl,

and rl"nce the ülff,erentl"aüion ¡nd f,unctlon¿l ¡arturlty of
ånte¡t!.nal EcLla ls a funotlon o! ccll age (padykula, 1962, thc
ovarcll f,unctlon¡rl maÈurl.ty of the gartrJ.c muccga r¡r¡uld be rr¡ðucrd

ån thls hypothatlcar ;si-Èultlon. Thc totçer actlvlty of the
phonphortbooyltr¡nafarsaes fn thc muaos{r f,rm pat!.ratr wlth e}¡ronlE

Eacürtc uLçeratLon nay relt, b* a rofleetJ.on of, functlonal
tsrnatt¡rlty and s rçducGd syntheets of RffiA.

Thls rt*dy furthsr¡sorç {omonctrat€d thr¡t purLnc phoepho-

rlboaylùransfcrEsa satf.vfty wae ej.gnl.flcantly LncreaEod. after a

tharapeutla ccursc of carbonorolnne ¡oðlum. Thlt obaarv¡tLon
prasentt ¡rl! epparent prradox, for Lt ras prevlously dæonrtr*ted
that carbenoxolonl, act!.nç on normål gaetrts laucoae rcsu!.teð tn
d.aprorrloa of on[lmc acttvtþr. gorrGlrÊf , thlr rpperêntly para*

dor!.s¡l sl.tuatlan ll oxpXtcabl,e Ln tr¡rns of, thu peclblc cortico-
ntcroL{ actJ.on of, tlr* d,rug errbçno*ot"ons. GlucosorÈlcolð¡

ðcpr*rr ttrç rate of, osll proL{fcr¡tioa Ln gaat;lc mucora (nä¡ån:n,

1963ã Hü!( and scng¡uyr 1g?0), lni| one could pr*ûLct thðt thr rate
of oelluler nfgrttfon would ba coroparab!.y røducad. Ëhoul6 ilrl.¡
be thc casor tha average llfc apm of thc lndlvfdurl cplthatt*t
ocxls s¡suld br¡ Lncrc¡saå, allor*fng ¡nors t1¡as for cellular
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dtfferentlatlon an6 matr¡rctl,oa. It Le ruçg*¡tcür thtrefor*r thåt

thc obaerveû Lncrrare fn Fhosphorl'bosyltran¡f,cras€ tctlvlty
rçsocl.atad wlth aerbonorolono thcrapy lnålcrtçs tl¡at thla ðruç

altar* m¡cosal erIl kinettea to allw grsatar ccll ôlff,trentl"atlon.

It f¡ Eonc*lvcble that the tnate dcfost ln tl¡c gastrfc ¡nlucogå

of patlcnt¡ wtth gaetric ulceratlon fs one of eel,lul¡r fuæ¡¡tt¡rlty*

fl¡lc lmtturlty nay *np¡fr cåther sr both faatorr theorctl.Eally

oontributlng to mucoeal resåatat6r€rr |fhe cclls nå:t be lcac

rcrlttant to the astf.o¡ oË aol"d and pap*l.nr or cçnvaracly üho

lwaturo ssll Rgry prüdEEE lesa muüua t ot gualttatLvely aþnoræal

râr¡cur la¡a re¡l.strnü to the paraage of açEroøclve f,actørr. gtneo

glucoaortlcolds could thaoratLcally ¡ffeet rçucosal ,antrrrlty aüd

functlsn, olì{t coulð rpcculatc that ühaoratlo¡Ily at, k¡ast

pre4nfaolonc ¡nåy bG benaf{clal l.n süsea of a¡tabllshad chronLc

t¡cnlqn gactrlc uLcsraùlon¡ hosevsr n¡uch rßerå rEl'ontlfLc evfáçncc

l.c regutrüd bcfop thl¡ hcretfaal tpaculatlon could ba luEtt flabl,y

cxap!.noü f.n a cltnls¡L sLtustl.ont

itn rlÈcrnatlva rxplan¡tton of thc flnûtnçr reportd tn thlq

study of blopry sppclnens frgur patlentc sûth ban{çn qrÊEürlc

uLcaratLo¿ ls th¡t, thc apparent rpfthollal eell ÊnÉyurË acùlvlty la
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a rêfXäctLon of the dttuttnç nffect of the lnflltratlng
lnfl*ræatory eo!.ls. Cartalnly the &ueö$¡a abtclnað from Èha ulcer

paùLentc vas, enerall, chronl,cally lnflaæed, a¡rô lt ts unfortunatc

thËt no âssêggucnt ¡rae nade of post ürer$ênt hlltology' Xndeed

thare has bsan no controlteð rtudy of tlrc sffEct of c¿rþcnoxolont on

the ul.cer årroclatcd ehronlc çartrftíe. Gooð!.er tX96*) studL;å the

hlrtopathology of the gaatr!.c $îlco$a Ln e gorle¡ of patlents who h¡d

þeen trectÊå t+J.tlr carbenoxOXone f,or varylnq pcr!'ode prlor to
gaâtr€ctoxRf r F,lucosal lnf Lanaåtf,on was d@$astrühlo ln üvery çaÍ¡G,

and. Ln a nunrber of sasas thc lnf,Ian¡¡atåori r.ras gl{rrkeê. Ho¡Pever, ng

rdsês¡ßr€nt of pro-troetuant, hl,rtology waç sadar {¡ñå furthars¡re r the

rs!.aEtion of patlcnts ultlæata1y ¡uþmtttsð tE gaatrceÈenny {ntroðucer

a blas tor¡arðs ëcrbångxolone ref,ractory uleert, ¡nd nuso¡¡ll

hl¡tglogy ln ¡uch caias Trury rlot be represcntatLvê of tho usual

rGrponsr to crrþGnoxolonc thcrapy. ålthough thc lnftapnatory

chang* may not bo unlfo¡mly ðlatrLbrrtcû throuçhout thc çartrtc nuEoea

ldu Flectr1t, 1965), lt lt ruggcated that * caraf,ully controll¡ð etudy

to aa¡atr tha cffcct of carl¡eæxolÌtrrÊ o$ t*usoürl hi.etology 1¡

l.ndlc¡tcð anê warantcð.

h'trrllc à!¡a ¿etloloEry of ehronl,c çmtrle ulaaråtl,o$ renaj'nr

unr*eoXvcd any olassåfl,catåon of gaetric ulsers raugt bo
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unsttLgf,tstor:r. .Tshaeon (X95?) dlvldçd gartrlc ulcer¡ lnto
throc nrln typaør those ia thc boðy of the ¡to'¡qach, those J.n

tha prepylor!.c arå¡, tuü a eonhlncdl type rith botå gattrl.c

and duodcnal lo¡Lone. H* ruççratoð that ths formsr typ6

wa¡ unf-foræLy asççëfated wl"th defccttvr lnusus proðuctLon.

gcsrlsrr lt le probably not pathaganctl"cally corrcct to
cl.aael.fy all prepylorlc ulcerE togother for lt, f.* epparont

thaù ühcro are t$o Ecteqorlee of prspylor{c ulaer. OnG

typc ls a¡ror:{atad wlth eelð h}rimroecrståcn ¡nË blood group

û non-¡acrçtor gtatus t.Tohnsan st ¿lll.r 19ñll , whfls rsany prcpylorf.e

ulcsrg ar€ asröci.atcd wlth çaatr!.c hypochlorhydråa (Vccoly ct
allL, 1968) and thcrefore rcsc¡¡bla th* Rors cormonly ancountsred

çaatrlc body ul,e*re. thorefore, fræ e eo¡¡gl.ëaratlou of thc

av¡lLaÞle t-Ltðrature, rn6 fron thc studl.eE reported tn thls
thesl"er årtr am*rnôed claeçtfl.satl"on of ehronl.e gastrl"c ulceratLon

baecd on dlfterlng pathoçenesl.s ls propcced,

l- Conblnad åuOûçn¡X. ælCl çaatrlc ulcentloRr

$hars thcrc la cvldenct Êf ¿ctf"vç åucdc¡r*l

ulcçratfon or ssarrlRq and ühç gtetråc

ulcer La eecondrry to üha ðuoäsnrl lçtlon,
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fluodon¿l-type gâütaie ulêGrâtloRr usual!'y

prêpynarlo Ln vhlch tharc Ll åeøonstrabla

lcld hypernecrctlon.

rPr!.maryr gaatrl,c uLaerttlon. occellonaLly

prcpylæÍc r ¡rroE!.¡toð rlt& aclð hyp-
tagretlon.

It ls euggortað that, ln thår latt¿r group alt¡r¡c' ths

agroni"s mr.¡ssaal lnfl*nn¡t{on that precedec fr¡nk ulosratlon

la of funåe¡uaatal prthogenotLc slgnlflcancer anð Lr

acsOcùataü ¡¡lth an I-r¡creased rete of nr¡coral cctrl turnouer

and funatlonrl *mtturlty of the cplthr¡ltal ealla.

Thcro tr* a numbar of sisrilarlti"a¡ bctmcn thc mn¡cocrl,

lo¡Ion; ar¡ocLateû rylttr EalLae üLseeee ar¡dl th¡tt aesoElatod

t*lth prlaary glaetnlc ulceratlort. îhare Le a hcrvy

lnfltmrrtory cçlL lnf,l.ltratLon tn boùh ai.tr¡atlonc (Þ{¡grnu¡,

1951¡ Stcrnrtr Pollock, ttoffbrttdr î{olltn end Boçth, 196?l I

thsre lr an lnr¡rea¡eð gta of ee1[ prolLferatl"oa !.n saoh

sâao (îalr and RâaäDGDr 1963¡ sooth' 1970, ¡ and lt t¡
poralùta to dqmonatgto ¡lcoclat¿ð r probrbly non-¡pêctf lc
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antLbodj,e¡ l"n cach dÍ"teaac (D*nlaah rn{ ãtoÍtt,, 196{;

?{alçcl, I9?0¡ Alp ard Tfrlghür 19?X}.

ft l¡ of üsEê !.nt¡rart thsrefor*, that DorË, Henry andl

Eooth (19?21 htvs rcecntly åcnonçtratgð the depoattLoa of
l"¡nmuaa cæpltxco la tha JeJuxal Ruco;r, of trartcd cal,lta
patfaatr ohrllenqod wl.th rn oral do¡a of glutcn¡ and thåE

ItndLng euçgertr that thc !¡atlrcçlençrl,r of ccllao åtasrsa

ruy bo on tha ba¡Lc of an lm¡nunologlcal re¡rctlon.
Purthunaorar !{aakry anð Hf.rlop (1966} neLntaLncd thtt the

hlstologtaal ch¡raotorl*tlcs sf the gaetrLc ausoe¡ i!.n

cbronl.c çaatrLc ul,eørat,Lon ncrc véry suçgrrtlva of ln
underlylnç fnounol,qlcal procets, thorefora¡ Lt, lE nat

Lnprobrblc thet ùhc m¡¡cosal åcfÊct asaoslaüeô wlth prlnnrry

gartr{o ulcant,l"on wolvea en the basf.s of nn lmunologLcal.

raactlon. ålthough thto hypothcsfe ls rxrpro?ênr Lt ls
suggrcrtcd thåt f,urùher ctuåJ.ea ol thc macl¡anknu of, ¡ctLsn

of thc ðrug crrbeaoxolone ¡odlrrc ln the tre¡,t¡aent of, prlaary
gaøtrfc ulecntf.on arc ctaarly Lndl,catod.
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nønlrLon o! ¡*rt of the ðlccu*sl,on Ln chapter wrr har

reaultsd ln thc $cl¿tlo¡r of, pagat 119-L{2.
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The current concept of tt¡e *attroçencsJ.r: of gastr*:duod.snatr"

ulceratl,on Ls tlrnt ths r*ucosal defect arLsee fr.v¡n an iml:a}ânco

betr'¡een aggress:lve ancl êefensLve factcrs actlnç çn t]:e ça*tro*

ducdenal nrucCIsa. Ths {ndJ"ces of, aaçreçsLon sucir an prcrêuct,å¡¡¡l of

acid and pepaín are rer1qçte1 ín t*¡e ;:l¡JorLty *f patl*nt:l r'¡i"th

qhronåc gastrj.c ulceratå*n, anrl for tiiås treâsrln qastrLe trlceratLon

tÅâs i;oûn presWned to arLse frw¡ a redustlon in tire rnuen::*l

resistance to noa:tal tirat¡na.

Ëhe eapacf.ttr' r¡g tl¡e mucorra tç re$lst acLrl-¡re¡rtåc üfcr¡*tlo¡r

is *epenclent on tt"ler co:n_aonent:a i gas;trj,c rnucue ancT th*: funetfnnal

åntcrçrlhlF flf tite epLtheLiur*. ,r*¡x attraCt.í.t*'e :rïtt få5 :råt ti¡rl;rfcrvÈlt

ex¡ile.n*tíon af çeutråc ulcer genesås i* tlrat a riuantitatåve or

qualitativ* alteratlon i.n reueus nrodt¡ctlon lee*s to :lnereaseið

suscepùibiiLlty to raucçsal trau¡nå. Iìoçe'ç¡er, thclre ls no evldence

at present tlrat musus ¡lroCucti.on Ln patåents r*l"tï¡ c!"lron{c çactrLc

u¡.ccratåcn dåffere fror¿r nsrmal"; åndoecl the mla of gastric nucus

i.n af,fordlng protoctlon aqai.nsù aci.d*peptlc tTi"çest{*n reÍìaJ.ns

unpr:ol¡en. lt is proba:rl,c tårat t,he {r-rnct,åanal" åntegri.t'¡ of the

rat¡cosa ís the ultLmate rleterrnlnant, ln provJ.dLnç rer:lstânce to sci"*-

pepttc ellçeetlan and ather muessaL trauna.

l13e ai.m cf the pres€{rt lnvestígatlon *'rae to esta}-rlLsh a nrethod

of aasessånE the fu¡eti.on of the gantrlc rnu¿qosa t¡t,ll"faång r*r:çosal"

spec:lmens of ca'mparab!.e el.ze to tTlcse ol:talned wíth ner+ral sucti-çn

Ï-,lopsy, and to aS,rply thås raethod to an exa:*ånatl*n c,f tliel ge*trJ.c
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gtncos& ån patlent* scj.th pro!¡en chroni'c !:crnågn gastr*'c uleeratJ'on'

TheenalmlceontrolofîJurl.nenuclectJ.¿Ie}:io*yntllee*-*r+nsgelecte*c1

for otuåy þecause of tlre estar¡lished rel;rt.i.onslir' iret.¡een nucle*tåde

xgtai:oll.gxtr nueJ'afc aeåd eyrtü}reeis and tåe rat,ç of ce],lu]"ar

prollferatlon and protêl¡¿ r:r.rñtheç{s. ?he actf"vltl' olÍ selectsd

ensyÍ*Ê{{ lfañ stuååed ln nor:r"lal ç¡uåne* ''iq and hu¡:ran qastro{ntestlnal'

tLssue.

tho tle nol¡ó pathway of nuelet}tåda l:åosSrnthssfs uas eansr{'dered

tobçl.nact,åvelnqastrofntegtl"nalnucoçaasthareþ¡agnCJ

appreeåabl"eactj'vj"tl,oft}rerateccntrolll"ngenztr'*'el.:irognhorå}--crg'¡1*

ai."roi:iro*i;hatei anldotrnnsrfera$e cletecteel' 33rin contraßt'eç} +¿* th*

sLtuatl(}n ln çuf.nea t-:ås LÈver r';i:ere aprrecJ-4L:I"& actlvlt:¡ Õf t'Ìrls

enuïrffÊ li.f¡lg c3eùc]cted, fJütr tire c¡tircr ]rand the r'¡urf"¡re ::alvaqe

pnttr...ray ensyËtÈs hypo*a*thlne anð adenLne phoc¡:?rorf'i:os¡'rltransferase

siere aatf,ve ån atl. arcas of tj:e gastro!'ntesttnaX tract r3tudf'edn

r*l,tþ rsglonat tllffereûæ& Årr tl¡e rat{oe of *ctivlt'y of t'h*ee fvo

êr¡Ey$ps. These rosults æuggested ttet çast'rr:f'ntestl'nal" rnucona Ls

åepOndent on ths salVaelei ¡rattrwnlo t'c naLnüain purlne nucleotldes at

levels adaptecl tÖ the r:ltç of nuclej.c ¡rcid eynthe*l-s.

Bofjt Ðt[A and F}tA rnetal¡ol1g¡u are knornr to }¡e de.i:res*êd J.n tTie

çastr!.c ailëostr of roetralned ar¡{¡s¿L;¡, and accordångly t}:e exncf,l-"

¡lpntât moåeL of roeüraånt fnduced acute gar:trl'c ulc*r i'n quLnea

pf,gs ,rlas seleeted to test ttie htrç*thesls that act*-vLt'"y o'f the

purlne salvagre englrlTËs þypoxanthi.ne antS adenåne ¡!:*snhorlþoq?1*

transfsrF-ßÐ reflected the rate of nuelef'c acid s1''nthe*J's' J\cute



1{5

gâËtrts ulceratl.on dgt¡slopctl in rll anLnnl¡ rastr¿i.ncd for l0
heurs, xhllr a lercr Lnei.dcncc of sucoe¡r1 taJury ¡rat evåd*nt ln
gulnra pLq* rctrrlnrð f,or I0 anû l0 haurc. Tha a*mtrnt of

galtrlo musu6, ar¡r¡¡cå vl¡¡¡¡¡lly and by P.4.9. ôBd Hrle¡ collol,üal

lroa ataLntngr ?r*r rdused Ln aach of the rortnl"nad animaln, fh.
antr¿l M¡Írost appaarad partl.culcrl,y ruaccpülbh to th* çtrsc¡
tmpoc¡ð by ts¡æblLi,r¿tton åa tha nucoaal lsslons Here csnsentrat¡d

ln the {lrtrl psrtlon of thc anl*oalçr ;tom¡shg, Þboaphorfboayl-

trcnsf,crüae actlvlty wue dapresaed ln tlro restraLntd group of,

EnlnrLs partl.cularly ån the antraX. ¡Bucost whero t aågnLfloant

dcprorui,on of both phocphorl,boryltran¡f,erarG çntïlner ïras reoordcû

*ftcr 10, ãû rrd {0 hosrr sf l¡mobtltrltLon. Tha rcductùon l.n

*n¡!rüê âstlvåty and th* ðegrac of an¡aoral lnJury ln thc ant"r¡I ¡rea

norG both nost ¡*erkad tn the anlmale whlch had bccn restrafnað

for l0 ho¡¡re. Th;¡e rtrdLc¡ st¡gtgcüt, thrt purf.no nuelrotlûa

blorynthcri¡ L¡ rsôucað tn Èhc Eactrlc nucc¡a of anl*a¡ls rubJætad

to lmsbllf.¡*tl,on. It Ls eoncâlvabte that thr roóuscd purlnc

nr¡elaotlåc elmthc¡lr Ls a reülactlon of rsduscd RhIA ayuthcck ¡rd

a rcdug¡d dcmnd for ptrrlns nuclcotl.ôeg r t$Cl thrt ln thl¡ Eltu¡tlon

nrsrsurGñäønt of purLne ghotptrortboeyltrrngfcraca aetf.vlty provldlat

an lndax of RtÍÀ btorynthcrlr*

lfhe ulsarogeai.c Fotantlal af, a nr¡sbcr of antL-fu¡flrmaÈory

druga h¡E brcn eatahlL¡hed. Ilo$êvetr¡ thc mcoh¡nLmt of thc

nueosal tnjury tndusd hr:r th*ra aEenta hr¡a nct baan etarlflcð.
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Th¿rc f.c convtncf.ngr expcråncntrl çvi-åcnae th¡t eorttco¡tcroLdc

drprcrt ths ratc of EcII prollfcret,lon rnû DIi[å netabol"lcm ln thc

gartrie rugott. Tbrrcfors to ts¡t f,wthçr the bypatlra¡f,r thrÈ

purlnr phosphoriheyltmnafcrl¡ê rÊtlvtty Ls ¡ vllLå lndsx of,

nuclel.E røtd sçt¿þoll¡nr ths aff,caù of prodnLaolon¡ on çtstrís
mucsnl rntyrnß ¡ettvlty $rs ¡tuüi¡û l"n gulnaa pl,gs. å, furthcr

antl-lnflamstery drugr acetylralloylt"c ¡r:ld {¡spf.rtn} wrc eIEo

t6rtcd. Both dn¡ge proüuecd gutrlc nucosâl !.nJury followlng

protronqcd sral rdnlnlttratåon, br¡t thr åt ttrlbrrtloa of thc tnJury

dlffsraå. åepLri¡ aû¡nLnlctratlon En! r¡socl,¡taÉ wl.th tn hramolr-

hag{c ErrtrltlE sonfl.nsd to thc proxirqal. or fundLt¡ po¡Etfon of thc

atonrach, yhLlc prodnLrolonc proôucrd clrcr,m¡srlþeð arltral erosÍ,sns

*rl,th nõ dtctroeCoplc Lnvolves¡ont of tha pro*tm¡t Ëucost. Thr

;ffest of thcse drugs on prrrla* calvaçç entyãrt actl'vt'È¡t wae al¡o

öt¡rl¡nlhr, å narkrd dcFre¡rlon of boÈb bypox*nthl.nc anË aå*nlnc

phoaphortboryttran¡fer¿es Èottïlty ån th* ft¡¡tdlc anö rntrel uqoo¡t

rsrultcô fræ prcðnl.*otonc admlnt¡trlùl,oa¡ whtlr aapl.r!.n productd

no ahangs ln rn¡ym* activlty. thuc stu¡lltr f¡ðLcatl thtt trpLrln

anf, prcdní¡otoac praducc ga*trLc nnuccaal ðaxaagc thrcx¡çtt ðlffsrcnt

seahrnlr&cr Si.noc prrrlnc nualcoü,Ldat art utílllcd ln both Ðsln ånil

RFå rynthc¡ls, a¡d l.t Lc cat¡bltßhrd thåt aert!.t¡o¡terofdr roduoo

thr ratc of tHA ryathcat¡ Ln çeatrlc musosl. thera cttd,lcl auçEclt

thaÈ reduaed phocphorf.boryltran¡ferase aotlvttf ln thl.r lltuatlon
tf,ty pôaetbty bc a raflsotton of ånpalreü *ynthcsk o! Dtifå'
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Ths êffllcaa:l of the drug carbsnoæolons roðl.r¡nr ln
ecceLeratlng th¿ hsallng of Ehrsnlc benlEn Erøtrlc ulcrr*
ha¡ bocn ent¡bll¡hed bl¡ a number of, cllnlcal trlalar yet

f.t¡ ¡nechanLcm ef act!.on ln thlg såtu¡tl.on rcm¡rLns obggure,

Carbenoxolonc adnlnlctratlon wa¡ arroclated wl.th e

rtgnLfloaÞt doprersl,on of purLns pïraapharlboeyltr¡nafcrars

actlvlty !.n tlrc antral eucora of çu{nea pige. and ¿ sÍr$ilår

rtðuctLsn Ln actlvlty rras ob*affed l.n a snall hrman ltuËy.

ålthough tlra olfect f,roüÊ curtranoxoloac sodl"um ån gulncr plçr
nås not at pronounaeü ¡s that from pradnl.aoloncr thcae

studla¡ sugqreat thðt both ðruça nay b,o reù{n$ on the gastrtc

nuoorâ througlr a cffiön rneEhenLrm, Furthar atudy of thr
næohaaLssa of ¡et,fon of s¡rbsnoxoloae sodlum Le clearly
Lndl.aated.

Pur{nc phorphorlboryl.tranaforaga actlvLty waa rtudled

ln gartr!.c bf.op*y epccl.mene frm 19 paùLent¡ wl.th provan

ehronLe gaetrf.c uleereùLon. ?he¡a Ínsludoû 5 pat{ante

w{th prepylorfc tr}cere ard 13 rtth a prlurry typê of, ulçstr.

Å üi.g¡rl"fLEant dcprearLsn of þath hypoxenthLne and tåenlns

phocplrortboryltranaf,arasc aaÈLvlty tn the ltmdfc musosa of

thare prtlrnts wa¡ deunonatr*tcå. In 12 patLcnt¡ traatcå
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l¡l'th a four waak coursê of cark¡enoxolonc xodfu¡gr purlnc

phoophorfbosyl.tranafare¡a actívf.ty wae ðcmonetr¡bly

lncrerqeê ¡bons prG-trGatmnt lcncl¡ vhon agseaaad on

ccapLctlon of tha tåarapcutle trlal,. Furtlrr¡rcore thr.ç

study confi.rmeË tha hLgh Lncldsnca of ohronie gartrlÈtc

ae¡oel,aÈcd wltlt chronLc Eaetråc ulsrratlon.

It ls concaf.v¿blc thrt tlre reðuctlon ln cnryæe

aetLvlty obeçrved la the çaaü,ric æucosa of the çcatric
ulcer group f.c a roflsetl"on of thE dllutlng effaat of ths

lnfl*rmatory eell lnftltrato d.amcnetraþle ln tha ¡ausosal

bfopalcr. lfovcver, eurrent avLdensa indLcatcs thut tha

rate of csllslr¡ prol"lfcratloa !.¡ lncrcl*c{ Ln shronlaall.y

lnflrmed gaatrlc Eusoaa, and lt lr posaible that thc

fnero¡erd rttg of, aell tr¡rnovsr leads to an Lnsrcatçd

populatlon af poortf diffqrantlataå estt¿ ln thc gaetr!.e

Írucera. An altcrn¿tlve snplanrtLon of the flndl.nçs

repertod åa thlr thcaå¡ lc that, tht d,cpre¡ssd lsvch of
purf.nc phorphoråbosyltranafancs uotl,vtty tn tlre l¡¡flancd

gaetrLc ruucoar provfdc an lnålcatLon of r poorly dlff,erentlatcd
gastrl"c nueorå. n¡rthømore, åt l"r sugçe ctaû th¡t c¡rbcn-

oxolonc tlrerapy , by rcducLng the r¡tc nf cel.lular prollfsrttfonr
rsculte ln ¿ $ore rnâÈ¡¡rsr hcttsr dtfforent,lattd gritrlc Erusoså.



149

It Lc soaaludcd tlr¿Ë th¡ tnaetlan*l ltæ¡tt¡rl,ty of tht
apf,thrl{rl crllc ån thc gartrf"c mueort of petLrntl wf.th

Ehrosl.a çastråc nLo*eÈùoa ls of pathogsnntts lnport*nor¡

rn{ thrt thr Ln!.ttatfu¡g frEtar I'reill,nç ËE a rurccpÈl,btltty

tö gr¡tri.e u!.ser generll l,e ths dsvolo¡mont of cluonLc

glsürLtLr.
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ÂPPENNIX P.

REAOENTS USË& IN Tl{Ë i4gïl"l0ilS 'q$OPTEI} If'l n{IS Tl-lg$I5

Trås (hydr*ryr'n¡thyl) nmLnornetha¡lqr {sågr:ta}

$agneslum chlorlde 6 lttû tåJaxl

Adenlno (Kccti*LJ.qhtl

Itlpoxanttrlne (Koch*r,lghtl

Ãdenoel,ne monophoephate {stq¡r*a}

n-Butanol (8.Ð.u.)

ülacLal acetåc aci.rl (*.s.ÏJ')

Sodl.t¡rr¡ carl¡onate (anhy'"ircusl (9.Þ.!i. )

Sodiwn hyclroxtde {t} . Ð. }å . }

Cuprle øulptiate 5 s?0 (FrJax)

lly<TrcchlcrJ.c acid (Âdelaicle and ifallarCIç Fertilf aerr¡ Ltd.l

Fotln and Çi.crcalteuts naagent (Sy-Prorluctu an<I Çhe¡llical.* X.td")

FtrenolpthaleJ.n (analytåcatr and Rsaearch Chemleal C<¡. )

$**!.urrr*pcÈassl"urn tartrate
Ðovlne serunt ellrumen (stgt$al

Trlchlaracet,fc ael"d (8.Ð'$'l

$tfier (*.D,Ii.)

Ethanol (Unåvarl

!{aphthaåene i:Lue-black (Gurrs C.I.}

I,tètha&ol (rj.I).If . )

Þlthtothretol {P-¡. sj.Pclrew. }

L-üluta¡nlne ($tg$å)
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L-Glutanrate (slg$ä)

Frcpan*2-ol (nakerl

Fo¡raLc acåcl {Fiay t Baker}

PoPoP (rackardl

PPO (Fackardl

Toluene (åJaxl

$inhydri.n aerosot spray (Ëå-qÍtal

Wt¡etrran chroxr¡rtÐEraphy pa::6r 3 mm
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APPENSÏX N

EQU¡Pi-1ENT USgÞ Xf{ Tr*E HETFTOD5 AÐOPTEI} IN THIS THESIS

Eppencl*rf påpet,t*s (5. lt' åS, 50, l0S' 2Û0 Ell

ll.V. l!,Elzt souræ (Cmag gl, 90tl

pH s{êter (8.I.L.}
Hater Ï¡ath (Faclffe slêctrLs Co. Ft, ¡. Ltd. type {f'ß}

Spectroplrotometer (Carl 3el'ec' Pl4Q II)
Fackard Tråcarþ scr.ntl"Uatlon cÕurltgr

{#pectrcr¡stor settlngs e{6re *ptl.nlæed for C14 o and c¡uanc}r

cnrr€cti.orl r{âsr Ferfornred ustng tiro channelã ratl"a nsathoå}.

fiIaser,¡ars¡ rsashed ln Slvereey Pyroneg detergent¡ rlnseC ln tap

çrater tt¡en tJrree tlvme !"n çlare ülgtflled wate¡tr.
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AFPENDIX C

s?åTISTICAt t{gîHgD5

trhe statåetåca1 r*sthoûo ernprloyed fçr the analy*f.s af results

bavs Ï¡een outlined l:y BaåIey (19591 ,

$TATX$TICAL TCIRHULAE

A. CalculatLãn of üBån rnd sütnåard dovlettçn

nÞan (i) - Lln Ex

standard âevlatf.on (81 r rk

Ir

Llst af

n

¡(

t(

t
s

t
F

n-I

Ccnçarlacrn of aþen çf two samplr:::

tE=l*x2

stl + $s!

n¡ &¡

a!,:breviatåons used :[n statlstlea3. fcrmul,ee:

nr¡¡nlx¡r of obsentatåone f.n sarnple

obeefired nBaeuren€nts l-n a eanrple, åndepend*ìnt varåahlas
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The aåçnLfåce¡¡ee Ler¡elc ÞTatre cbt,al,ned fror,r puTrlteheel

statåståcal telrrr¡c (toeurnenta Geåqyr 1È6?) .

llne fal.ls,¡fnç næt*t:!,ons heve T*:ee-,n utlllced ån thl"r¡ thesås;

F > 0.05 not sLgnJ"fLeant

P < {r. {}1 *lgnåficant

F, < ü.!?û1 hi-crhl'¡ eiçnlf!"cant
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