
NSAID-INDUCED GASTRIC ULCERS 

Misoprostol in the treattnent 
and prevention of nonsteroidal 

anti..-inflarntnatory 
drug..-induced gastrointestinal 

tnucosal injury 

ABSTR."\.CT: Three stuJies are discussed with regard to the efficacy of misopros­
tol, a synthetic prostaglandin Et analogue, in the treatment and prevention of 
NSAlD-induced gastroduodenal lesions in patients with rheumatoid arthritis 
and osteoarthritis. ln the treatment study, misoprostol was found to be highly 
effective in healing aspi rin-induced gastroduo<lenal lesions, eg, mtramuco al 
hemorrhage, erosions, and gastric and c.luoJcnal ulcers, in patients with rheum­
atoid arthritis continuing NSAID therapy. Treatment successes were repnrte<l in 
60% ( week 4) and 70% ( week 8) of patients receiving misoproscol compared with 
31 % (week 4) an<l 25% (week 8) of patients receiving placebo (P=0.0001). 
Furthermore, misoprostol <lid not adversely affect anti-inflammatory an<l anal­
gesic efficacy of aspi rin in rheumatoi<l arth ritis. ln one preventio n study, miso­
prostol co-administered with therapeutic doses ofNSAIDs, was found co be safe 
and effective in preventing NSAID-induced gastric ulcers in osteoarthritic 
patients. At week 12, 94% of patients on I 00 µ g misoprosto l qid were ulcer-free 
versus99%on 200 µg misoprostol qid and 78% on placebo (P<0.001 ). In a second 
prevention study the preliminary analysis of data showed the ~upenor efficacy of 
misoprostol compared to sucralfate in preventing NSAIO-induced gastric ulcers. 
New fimlings from research on prostaglandin analogues suggest that they may 
have therapeutic applications beyond the prevention and treatment of NSAID­
induced gastrointestinal mucosa! damage. M1soprostol may protect against NSAID­
induced renal dysfunction, may reduce the damage to carti lage that has been 
associated with some NSA!Ds, and is associated with a reduction in the incidence 
of rejection crises as well as with improvement in renal function in patients 
undergoing renal transplantation. Can J Gastroenterol 1990;4(3): 120-125 
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ASPIRIN AN[) OTHER NON 

stero,Jal anti-inflammatory drugs 
(NSA!Ds) are highly effective m reduc­
ing JOlnl pain and swel ling, and are 
thcrcfon: frequently used by phys1ciam 
worldwide for treating rheumatic dis­
eases. It is generally recognized, how­
ever, that these drugs can c.wse varymg 
degrees of gastroduodenal mucosa! 
damage. With regard to the treatment 
of NSAID-induced gastric mucmal 
damage, the synthetic prostaglanJins 
appear to be therapeutically superior 
over other forms of therapy. M1sopros­
tol 1s a synrhec 1c prostaglandin E1 an:1-
logue with gastric antisecrctory ( l) and 
cytoproteccivc (2) properues. Th1sdrug 
has been shown in many studies to he 
an effective agent for the prevention of 
gastric ulcer scwndary LO NSAIDs as 
well as for the healmg of hoth gascnL 
and duodenal ulcer when aspirin and 
NSA!Ds are continueJ. 

The following studies provide evi­
dence as to the efficacy of misoprostol 
in the treatment and prevenunn of 
NSAID-induced gastnxlu0Jcn<1I mjury 
in patients with rheuma1 ,lid arthritis or 
ostem,rt hmis. 
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Misoprostol and NSAID-induced gastric mucosal injury 

Le misoprostol dans le traitement et la prevention des lesions 
de la muqueuse gastrique provoquees par les anti-inflam­
matoires non stero'idiens 

RESUME: O n rapporte trois etudes porcant sur l'efficacite du misoprostol, 
analogue synthetique de la prosraglandine E1, dans le traitcment ct la prevenrion 
des lesions gastroduodenalcs induites par les AINS, chez les patients atte ints de 
polyarchrite rhumato'ide e t d 'arthrose. L'etutle re lative au traitemenr montre 
l'efficacite e lcvee du misopmstol dans la guerison des lesions gastroduodcnales 
provoquees par l'aspirme (p ex, hcmorrag1c de la mugueuse, erosions, ulccres 
gastriques et duodcnaux) chcz les patients actcints J e polyarthritc rhumato'idc et 
d 'arthrose poursuivant une therapic par AINS. Les succcs du traitement ont etc 
rapportes a 60% (semaine 4) et a 70% (semaine 8) chez les patients recevanr du 
misoprostol, contre 31 % (semaine 4) et 25% (semaine 8) chez !es patients 
recevant un placebo (P=0,000 l ). De surcro'it, le m1soprrn,tol n'a pas dunmue 
l'efficacite anti-inOammatoire et analgesique de l'aspirine dans la polyarthrite 
rhumato'ide. Dans une etude relative a la prevention, !'administration con­
comitante de misoprosrol et de doses therapcutiqucs d'AlNS s'est averee sGrc et 
efficace clans la prevention des ulccres gastriques provoquees par lei, A INS, chez 
les patients souffrant d'arthrose. A la douzieme scmaine, 94% Jes patients 
prenant 100 µg de m1soprostol q1d ne prescntaient aucun ulcere, contre 99% a 
la posologie de 200 µg qid, et 78% chez les patients recevant un placebo (P,001 ). 
Dans une secom.le crude relative a la prevention, !'analyse preliminaire des 
donnees demontre l'efficacite supcrieure du misoprosto l compare au sucralface 
clans la prevention Jes ulce res gastriques provoqucs par les AINS. Les derniers 
resultats de la recherche sur les analogues de la proscaglanJme indiquentque leurs 
applications therapeutiques depassent peut-etre la prevenuon et le traitemem 
des lesions J c la muqueuse gastro-intestinale provoquces par lcs A IN~. Le 
misoprostol est associc a une reduction de !'incidence des episodes Jc rejet ainsi 
qu'a ['amelioration de la fonct ion renale chez les receveurs de greffe renale rraites 
aux sccro"ides et a la cyclosporine. 

TREATMENT 
Roth and colleagues (3) conducted 

a multicentn:, double-blmJ, placebo 
controlled, randomized study to deter­
mine the effects of misoprosml in reduc ­
ing aspirin-1mluceJ gastrnd uoJen al 
les ions in patients wich ac ti ve 
rheumatoid arthritis. Smee prostaglan­
dins have inflammatory propert ies, the 
effect of misoprostol was abo evaluated 
on the antirheumatic ,Kllv ityof aspmn. 
Patients and methods: Patients in­
dueled 111 the MuJy were required to 

have the following characteristics: Jefi­
ntte or classical rheumatoid arthritis as 
defined by criteria established by the 
America n Rheumatoid Association 
(currently referred to as the American 
College of Rheumatology); functional 
capacity classi ficat ion of stage I ro Ill ; 
onset of rheumatoid anhritts after age 
16. 

During the pretreatmenc phase, all 
patients received aspinn alone, qiJ for 
four weeks, with an average da ily Jose 
of 3.9 g. After four weeks of aspirin 
mo notherapy, patients und erwent 

endoscopy for evaluation of gastrointes­
tmal damage. Endoscopic findings were 
graded accord ing to the cntena listed 111 

Table I. Those wi th endoscopic scores 
of 3 or more qualified for the treatment 
segmenr and were randomly assigned to 
receive eight additional weeks of ther­
,1py with a fixed Jose of aspirin plus 
enher misoprostol 200 µ g qid or pla­
cebo qid. Dunng this SL'gmenr of rhl' 
Hudy, pauents were evaluated for 
rheumatoid arthritts disl'ase acuvity 
every two weeb (Table 2) and under­
went endoscopy every four weeh. 

Three hundred and tWl'nty-s1x 
pauents with rheumatoid arthntts were 
entered into the stu<ly. After four wecb 
of aspirin therapy, 270 patients were 
en<loscoped. The remamJer were e ither 
lost to follow-up or refused endoscopy. 
Of the pattents who underwent endos­
copy, 239 had significant gastric mu­
cosa! damage; an endoscopic score of > 
w 7 was required 10 qualify for random­
ization mto the two treatment groups. 
Thirty-one patients did not have suffi­
cient gastrtc mucosa! inJury ro qualify 
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TABLE 1 
Endoscopic scores for evaluation of 
gastroduodenal mucosa 

Score Description -------
0 Normal mucosa 

Slight diffuse mucosa. 
hyperemic changes 

2 Single hemorrhagic lesion 
or area ot marked patchy 
erythemo 

3 Two to five hemorrhagic 
lesions 

4 Six to 10 hemorrhagic 
lesions partially confluenl 
or connected with areas 
ot patchy erythemo 

5 Lorge area ot confluent 
hemorrhagic lesions 

6 Erosions with white bases 
surrounded by 
erythemotous edges 

7 Well defined ulcer croter(s) 

Reproduced with permlSS1on from Agrawal NM 
DQJani El. Inf J Clln Pharmocol Res. (In press) 

for random1zatton. Afler eight wecb of 
rrearment, 198 patients were evaluable 
for efficacy. Nineteen were dropped 
from the study hecause of adverse ex­
penences ,rnJ 22 patients were Jropped 
because of deviation from the protocol 
or n()( havmg endoscopy during 1he 
rreatment phase. 

Of the 19 paucnts who were wnh­
Jrawn from the study because of adverse 
effects, nine (7.3%) were in the m1so­
prosrol group and IO (8.69{, ) were m the 
placebo group. S ix patients 111 the m1so-

TABLE 2 
Assessment of rheumatoid arthritis 
disease activity 

Joint tenderness 

Interference with dolly activity 

Joint swelling 

Grip strength 

Functional capacity 

Duration of morning stiffness 

Pain at rest 

Pain at movement 

Erythrocyte sedimentation rote 

Physician global assessment 

Patient global assessment 

Reproduced with permission from Agrawal NM. 
Dajani El. Int J Chn Pharmacol Res. (In press) 
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At ,Ill\ \'(!:\I 

proswl group had ahdom1n,il pain, one 
had ahnorm:il liver function tests, nnl' 
suffered d1::111ess and nnl' had dyspep­
sia. In the placebo group, two patients 
had ahdominal pam, two gastro111tes­
t anal hemorrhage, t>ne was anemll, two 
had ahnormal liver funcuon test~. nnl' 
suffered chest pain and myalgia and two 
had dysplmm1 on gastric mucosa I hiopsy. 

The cr1rerrn for tremment MILCess in 
this study were hased on changes tn 
endoscopic s<.:ore ,is fo llows: for patients 
with pret remmcnt scores of 7 or 6, a 
decrease t)f at least one graJe was re­
quired, indicating disappearance of u l­
cer or erosion; for patients with 
pretreatment scores of 5, 4, t)r 3, a de­
crease nf at least 2 grndc., was required, 
ind1cartng s1gn1ficant improvement in 
mun,sal damage. 

After four weeks of aspmn ah,ne, 
prior w ramlomizat ,on, 22% of patients 
had ulcers, 50% had emsHms and 18% 
had vartous types of mucosa! hemor­
rhages; only I 0% of the pat 1ents d id no t 
expcrtence sufficient damage tt, qualify 
for ranJom1zat1on. Thus, m th is set of 
patienrs with rheumatoad arthrnis there 
1s little doubt that chronic, high Jose 
aspirin thcra,~,y for rel ief of rhe signs and 
sy mptoms of rheumatoid arthritis 
caused signifiGH1t mucosa! damage. 
Results a nd discussion : When the ef­
fects of <..oncomium treatment nf as­
ptnn anJ either m1soproswl or pla<..eho 
on ga:,tric mucosa! <lamagc were exam­
meJ, there were s1gn1facant Jifferences 
between rhc two groups at both four and 
eight weeks (Figure I). After four wccb 
nf concomitant treatment, treatment 
successes were recorded 111 69% of 
patients rece1v111g misoprosto l and 31 % 
of patients receiving placebo 
(P=0.0001 ). After eight weeks, the 
therapeuuc su<.:ces~ rate remained con­
tant at 70% in the misoprostol group, 
hut decreased to 25% in the placebo 
group (P=0.0001). 

When the effects on Juo<lenal mu­
cosa! mj ury of comhined treatment 
with asp irin and m1soprostol or aspirin 
and placeho were evaluated (Figure 2), 
significantly more improvement was 
noted in Juodenal mucosa! injury 
among patients whl> received mtSt)pro~­
tol compared to tho~e who received pla­
cebo at week 4 as wel l as at week 8 (81 % 
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Figure I ) Therapc1wc ~ucces., rntc., for che gmmc nmrn.1a afcer four and e1p,/1C weeks of concom1wnc 
cherapv w1ch mpmn and nmo/n-oswl or fi/a,:ebo ( Reproduced wHh /)<'nrnsswn from Agra1wl NM, 
T>a1a111 EZ. Inc J C/111 Phamuu:ol Hes. [ In fnrn]) 

and 86% compareJ to 4 7% and S}<}o, 
respectively). The differences between 
the two groups were statisttcally sig­
nificant at both four weeks (P=0.002) 
and eight weeks (P=0.001 ). 

In this study, 36 patients .issigncd to 

the misoprostol group and 34 patients 
ass1gnc<l to the placebo group had gas­
tric or duodenal ulcer at random,z,mon. 
Of parttc. ular importance was the pre~­
ence nf nn-gomg .isp1rin u,e. A frer four 
weeks, 56<}b of misnpmstol pauents 
with mmal gasrmduo<lenal ulcers (Fig-

Week 4 
P:0.002 

ure 3) ven,us 24% of the pl<1ceho pa­
llents were ulcer-free (P=0.0056), 67% 
versus 26<~o (m1wprostol versus pla­
cebo) were ulcer-free after eight weeks 
(P=0.0006). 

No dtn1<..ally s1gnifilant differences 
were found 111 rhcumato1<l <l1sease ac­
tivity between patients receiving m"n· 
prosrol and placebo. Thus, m1soprostol 
did not 1nrcrfcre wtth the an t1 rheu­
mattc efficacy of aspmn, but provided 
,1gn1ficanr healmg of aspmn-mJuced 
mucosa! damage. 

Week8 
P:0.001 

~ ~1:of;ostol 
• ~·:;:o 

Figure 2) Therap.!uuc succes5 rnce; for che duoden,.1/ mucma afcer fciur and eight weeks of 
concomHant chera/1y w1Ch asJ>mn and m1so/mmo/ or J>lacelxi. ( R~prnduced wHh pcnnis.11011 from 
Agrawal NM, I )a1a111 EZ Inc J Clm Plumncu:o/ Re, . { ln /rrm]) 

CAN J VASTROl:NTEROL Vl)L 4 No 3 MAY 1990 



Misoprostol and NSAID-induced gastric mucosal Injury 
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Figure 3) Therapeutic success rate.1 {err ga.mod1wdenal ulcers after four 
and c1gh1 uoeeb of ccmcomHant thera/1''1 wHh m/)mn arul m1m/1roswl (light 
columns ; n=36) ur 1,laceho (dark columns; 11=34) <Ret>roduceJ with 
pennrss1011 from Agrawal NM, Da1a111 EZ 1111 J ( 'Im Phamuu:ol Res 
/ln pres.1/) 

Figure 4) Percenwge of />atie1111 wrthow ukl'r, ofter I 2 u·el'k, of 
co-chern/1v ti•1th NSA/Ds. * P< 0.001 ( /{eprnducecl wHh perm1.1s11m 
from Agrawal NM , Da1m11 EZ. Inc J Clm l'hamwcol Re.1 / In /lressJ) 

Examination of the inciJence of aJ­
versc reacnons revealed only one im­
portant Jiffcrcnce hetween che two 
treatment groups. This was the inci­
dence of diarrhea, which was seen in 
14% of the patients who rece1\'eJ m 1~0-
prostol versus 6% of patients who rc­
ce1 ved placeho. However, in 1he 
majority of t he patienLs who experi­
enced diarrhea while rece iving m1so­
prostol, this was sho rt lived, mild , and 
self-limiting. Only 4% of patients haJ 
LO he withdrawn from the Mudy as ,1 

consequence nf diarrhea. 
From this study, 1r can be condudl'J 

that misoprostol is effrc11ve in healing 
asp1rin-inJuced gasmc and duodenal 
mucosa I damage, b safe, well to lerated 
anJ docs nm mterferc with the anti­
rheumanc acuv1ry nf aspirin. 

PREVENTION 
G raham and colleagues (4) con­

ducted a double-hlind, placebo control­
led study ro determine the effectiveness 
of m1sopmstol 111 preventing gastnc ul­
cers and rclievmg abdominal pain, hoth 
induced hy NSAID use. The study 111 -

cluded 420 patients with osteoarthritis 
anJ NSAID-associated ahJom inal 
pain. NSAID therapy consisted of ihu­
pmfen, p1roxicam o r naproxen. Demo­
graphic charactenstics relrumg to age, 
sex, and durat ion of osteoarthritis were 
si milar 111 all patient~. On ly panents 

with normal endoscopic findings or 
erosions and intrnmucosal hemorrhages 
were ranJomi:eJ into the three treat­
ment groups: 100 µg misoprostol (pd, 
200 µg rnisoprostol qid or placeho qid 
for ,1 suhsequent 12 weeks while pa 
riencs contmueJ en wke their NSAll)s. 
Enduscop1c cxam111atHm was cnn­
ducted at four-week intervals for the 
followmg 12 weeks. 

The number of patients 111 each 
treatment group who Jevcloped gastric 
ulccrsdunng rhe three mun th fo llow-up 
period was the prmcipal mea::.uremenr. 
Gasm c uicl'rs were defined as c 1rcum­
scnhed breaks in the gastric mucosa of 
0.3 cm 111 diameter or greater. NSAID­
associated abdominal pain was assessed 
independently, hased on the patient's 
da ily rating, as recorded nn a d iary card, 
and rhe invcsugators' monthly rm mgs 
of ahdommal pain. Patienrs who were 
founJ to have an ulcer at the nme cl the 
screen111g endoscopy, rntalling 25%, 
were included in a serarnte study in 
which they were rrcated with 200 µg 
misoprosrol qiJ for eight weeks. If the 
ulcers healed, these patients could be 
included in the prevention study. 

Of the patients who received m1so­
pros1nl I 00 µg qid while continuing to 

receive NSA!D, 94% were ulcer-free at 
the l.'ml of 12 weeks (Figure 4 ). Of those 
who concurrently received m1soprosrnl 
200 µg q1d anJ NSAlD therapy for o~-
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tcoarthntis, 99% were ulcer-free at the 
end of 12 weeks. O nly 78% of the pla­
ceho-trcated pm1ents were ulcer-free. 
The difference found between each of 
the mboprrn,tol groups a~ compared LO 

the placebo group was statist ically s1g-
111ficanl (P<0.001 ). The s1g111ficant dif­
ference he tween the frequen( y of 
gastric ulcers held up well when the 
cnmpanson wa~ restrn. teJ to all proto­
col defined ukcrs and lO those of 0. 5 cm 
o r greater ( 12.3, 4.2 and 0.7% for pla­
cebo, I 00 µg m 1~oprostol and 200 µg 
misopmstol, rc~peuively). 

By the end of 12 weeb, ahdommal 
pain was relieved m 57% of patient~ in 
the placebo group compared to 70°!.1 in 
each m1sopmstol group. This differ­
ence, however, was nm statist ically sig­
nificant. Ir shou ld also be noted chm all 
pat 1enh at the time nf cmry had ab­
dominal pain. 

The most common side effects were 
ahJommal pain, di,irrhea, dyspepsia, 
flatulence and nausea. All of these side 
effects wl.'re equally d ivided among the 
three treatment groups, with the excep­
tion of 2.8% of paucnts 111 the I 00 µg 
misoprostol group and 6.41.Yci 111 the 200 
µg misoprostol group who were with ­
drawn from I he ,tudy hec;1use of diar­
rhea. 

From this study, n can he concluded 
that m1snprostol, at doses of 100 and 
200 µg q1d, g iven with therapeutic 
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AGRAWAi 

Joses of NSA!Ds, is safe anJ effective 
111 preventing NSAID-inJuceJ g:wric 
ulce rs in patients with osteoarthritis 
and docs not 111c rease abJominal pain 
o r o ther gastrointestina l symptoms. 

MISOPROSTOL VERSUS 
SUCRALFATE 

Agrawal and colleagues, in a recent 
rnndom1zeJ, single-blind multicentre 
trial (unpublished data), compareJ the 
efficacy and safety of misoprostol anJ 
sulcralfate (a Jrug useJ bur not proven 
effective in the treatment of gastro<luo­
Jena I ulcer) 1n the prevention of 
NSAID-induceJ gastric ulcer 111 osrco­
arthri t1c patients. 

Two hundred anJ sixty-e ight ulce r­
free p at ients on chron ic NSAI D 
therapy were random ,zed to rcu:1vc 
enher mboprosrol (Cytotcc; Searle) 
200 µ g q1d or sucralfate I g qid for three 
months. Efficacy was based nn monthly 
endoscopy results. A prophylaxis fa ilure 
was defined as any ulcer 0. 3 cm in Jia­
mecer or larger. 

Pre I ,mi nary a nalysis of the results 
showed misoprostol to be significantly 
more effective than sucralfatc m the 
prevention of NSAID-inJuceJ gastric 
ulcers. 

MISOPROSTOL BEYOND THE 
GASTROINTESTINAL TRACT 

New finJings from research on pros­
rnglandin analogues suggest that they 
may have therapeutic applications be­
yond the prevention and treatment of 
NSAIO drug-111JuceJ gast rointest ina l 
mucosa! damage. 
Anti-inflammatory effect: S tuJ1es in 
animals and humans have Jemon­
strateJ that prosrnglanJ,m may have 
anti-mflammatory properties (5). For 
example, misoprosrnl recently has been 
shown to reJuce mflammat1on in a rat 
paw mode l (data on Cilc; Searle, Skok ie, 
Illinois) anJ, under ccrta111 c ircumstan­
ces, adds to the effects of diclofcnac, a 
well est ablished ant1-in(bmm,1tory 
compound . This is contrary to the wide­
ly held belief chat prostaglanJ1m arc 
causat ive agents of inflammation. 
NSAID-induccd renal dysfunction: 
Research indicates chat misnprmcol 
may protect agairn,t NSAIO-induced 
renal Jysfunction, an adverse effect re-
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ported with NSAID u:,e which occurs 
in assoc1at1on with reJuced prostaglan­
din synth esis in t he kiJney. 

In an open label, crossover study 
(unpublisheJ data), two gmupwf elder­
ly women (age 50 or greater) were en­
tered to determine if misoprostol cou ld 
prevent NSAlD (indomethacin)-111-
duccJ renal 11npairment. Either normn­
temive female or hypertensive female 
patients received, 111 random sequence, 
inJomcthacin 25 mg qid, misoprostol 
200 µg q1J, anJ ,1 comhinau on of the 
two. KiJney function was evaluateJ hy 
measuring glomcrular filtration rate, 
renal plasma flow and sodium ,make. In 
50% of both the nnrmotem1ve and 
h ypertens1 vc grnups, inJomethac in 

caused a reJuct1on in glomerular filtra­
tion rate and renal plasma flow (more 
t han 5%). When mi,oprostol was ad­
ministered with mJomcchaun to chis 
same group of patients, two-thirds of 
the patients who haJ previously shown 
a rcJuction m glomerular filtration rate 
and renal plasma flow were shown not 
to have a reduction. 

These results suggest that NSA IDs 
can cause a reduction 111 rena l funct1on 
111 a ~izablc proporuon of patients, and 
that co-admmistration uf mtsoprosrol 
m;iy offe r protection against chis 
NSAID-111duced renal injury. 
NSAID-related cartilage degradation: 
In recent years there has been growing 
concern that cerrnin NSAIDs may h,ivc 
a Jeleterious effect on umilage (6-11 ). 
Pre liminary data /iuggest that m1sopros­
ml may reduce the damage to cartilage 
that has heen ,\sMiciated w11h some 
NSA!Ds both 111 v,n, and in vitro. 
While the mechanism of action that 
leaJs tll carulagc Jamage 1s not wel l 
understood, prolongeJ secretion of 
cytokines is a suspecteJ cau:,e of car­
tilage degradation. 

Cenerall y, prostaglanJim regulate 
cyrok111c levels by preventing excessive 
secretion . However, as NSA!Ds inhibit 
PGE.?., the end result may be chat cyto­
kmes continue to be secre ted a nd ulu­
matcly arc a factor in cartilage damage. 
It 1s :.uggcsted that misoprostol's value 
as ,1Jjuncuve proscaglandm therapy 
may result from its ability to rcJucc the 
sccrcuon of cytnkines. 

A prel11n111ary study in pig cartilage 

was Jes1gneJ to asses:. the effects of 
nusoproscol in modulating damage (un­
publisheJ data). Cartilage treated wnh 
the NSAID naproxcn showed Jamage 
whereas carti lage trcatL-<l with only mi:,o­
pro.\tol showeJ no effect. I lowevcr, co­
aJministra t io n of misoprostol with 
naproxen 1n hib1tc<l carulagc de 
gradation. T his study le nds fun her sup­
port to the idea that m1sl1prostol may 
modulate the damaging effects caused 
by some NSAIDs. 
Steroids and cyclosporine: le 1s well 
known that cyclosporine can cause renal 
damage and 1s associated with unpaired 
prost<1glandin output. In this regarJ, re­
searchers have hypothcsi:cd that 
misoprosrol coulJ play a pmrect1vc role 
as ,1 prostaglanJm supplement ( 12). Clm,­
cal 111vestigannn among renal transplant 
patienh rccc1v111g steroids and c yclo­
sponnc rcvc,1kJ that administrat ion of 
misoprnscol 1s assou,ttcd with a rcJuc­
mm 111 the 111c1Jence of reiccuon c rises 
and with improved rena l function. 

In a stuJy of 77 kidney transplant 
recipients, 65 of whom completed the 
study, patients received e ither cyclo­
sporinc anJ steroids or the combma tion 
with the add1t1on of 1msoprosrol ( 13). 
KiJncy function as measured by scrum 
crcaunmc and urinary creatmine clear­
,mce 11nproveJ by 20 to 25% 111 the 
patients rec.civmg m1soprostol. Further­
more, the number of trnmplant reJCL· 
t ion cases was dramatically reduced by 
ahout rwo-th,rJs wnh111 the first month 
of treatment, a rime when the majority 
1if cnscs occur. Suc.h effects were largely 
maintained over t he th ree-mont h 
scuJy. Laboratory mixeJ lymphocyte re­
sponse testing abo confirmed the im­
munosupprcssive ,lCti v!l y of ster01ds, 
cyclmporinc and miwprnstul when 
given together. 

The 11npl1cacion 1s that misoproswl 
,tctually may increase the disease-modi­
fying effect of sterrn<ls and/or cyclo­
~porine in the treatment of rhcumatrnd 
arthnus and therefore merits furtlwrex­
aminnt ,on. 

CONCLUSIONS 
Several n111clus1ons can hl' drawn 

from the above evidence. F1rM, lO-aJ­
ministrnuon of misopro~tnl is highly cf­
fcctl\ C 111 heal111g asp1rin-1nduccJ 
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gastroduoclcnal lesions, cg, intramu­
cosal hemorrhage, erosions, gastric and 
duodenal ulcer~. in patienb with rheu­
matoid arthritis. Secondly, misoprosrol 
does not adversely affect anti-inflam­
matory and analgesic efficacy of aspirin 
in rheumatoid arthritb. Thirdly, miso­
prostol, given ,H doses of 100 and 200 
µgqid and co-administered with thera-
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