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INTRODUCTION

Pirprofen (Rengasil)(R) is a new non-steroidal anti -
inflammatory durg (NSAID) that not only shows excel-
lent analgesic, anti-inflammatory, antipyretic and
antinociceptive potency but also has a wide therap-
eutic margin (Chart & Maier, 1981; Chart et al.,
1981). It is, also, useful in the management of
rheumatoid arthritis, osteoarthritis and nonarticular
rheumatism (Crouzet, 1982; Dionne & Weber, 1983) .
Maier, (1984a) mentioned that pirprofen is a pronou-
nced analgesic but without central, morphine-like
attributes. The drug is available since 1982 in sev-
eral countries and undergoing phase III investigation
in the United States (Danan et al., 1985). Josef et
al. (1981) noticed that its most side effects are
gastrointestinal in nature, with nausea, indigestion,
constipation, diarrhea and abdominal pain. Peptic
ulceration and occult gastrointestinal blood loss
have been reported in small percentage of patients
receiving pirprofen (Dionne & Weber, 1983). Acute
hepatitis and an asymptomatic increase in the level

of serum aminotransferases have been described in
Patients treated by pirprofen (Castot et al., 1984).

A total of five patients receiving pirprofen had
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jncreases in alkaline phosphatase and/or asparty
transaminase > 10 percent above upper limitsg of te
mal (Roth, 1981). Jean-Pastor & Jouglard (1984) Nor.
mentioned that five cases of liver damage were g,

e
to pirprofen. Danan et al. (1985) had reported ty,
cases of two female patients aged 69 and 61 Years
suffering from fulminant hepatitis induced by Pirp-
rofen. The duration of drug administration before
the onset of hepatitis was long, 7 and 9 months reg.
pectively, which ended with death of one patient
from liver failure. Four cases of hepatic injury
attributed to the use of pirprofen were reported tg
the Drug Monitoring Centres of Belgium, the Nether]-
ands and the German Medical Association. The patients
developed severe hepatic injury between 3 and 6%
months after starting therapy with 400-1200 mg pirp-
rofen daily. Two patients died, whereas the other
two patients made an incomplete recovery with a poss-
ible progression to post-necrotic cirrhosis (De Herder
et al., 1986). Results have been published by a number
of authors (Hurault de Ligny et al., 1985 and 1986 ;
Bentata Pessayre et al., 1986; Eugene et al., 1987)
indicating that acute renal failure and nephrotic
syndrome developed in patients received pirprofen.

Inhibition of prostaglandin synthetase is well estab-
lished as an important molecular mechanism underlying
the biological effects of indomethacin, aspirin and
most other non-steroidal -anti-inflammatory drugs (Ru
and Wasvary, 1975). Pirprofen is a drug whose pharma~
cological and therapeutic effects are similar to those
of indomethacin (Ku & Wasvary,1975) and whose chemicd
structure (Fig. 1) resembles certain 2-arylpropioni¢
acids that are among the most potent known inhibitors
of prostaglandin synthesis (Ham et al., 1972).

The purpose of the present study was to evaluate the
effect of pirprofen on the serum aminotransferases
and prostaglandin Fp . , in addition to the histoPZ

Fhological effects on the tissues of different organ®
in rats. -
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MATERIALS AND METHODS

Test Compound:

pirprofen (Rengasil)(R) was supplied with Ciba-Geigy
ggypt in the powder form (99.5% active ingredient).

The drug is insoluble in water and was administered

as uniform aqueous suspension in saline.

Fig. 1: Chemicél structure of pirprofen (C21, 524-Su;
Rengasil(R)).

Cl CH 4+
3
: / |
Structural Formula: “ N——'@—‘CH' ____ COOH

Chemical names: 2-[3-chloro-4-(3-pyrrolin-1-yl)-
phenyl]-propionic acid.

Test animals:

120 adult albino rats of both sex each weighing 125-
175 gm were used. Fourty animals were a control group
and received saline only. Eightly animals served as a
medicated group and treated with the drug in volumes
not exceeding 0.5-1 ml/rat/day. Food and water were
provided in sufficient amounts ad-libitum and daily
‘?ietary allowance was increased by 10% at a weekly
Intervals throughout the period of medication.

It)zs'«;/zimounted to 35 mg/kg body weight/day comparable
adminio LD5g of pirprofen (Chart & Maier, 1981) was
becaus:te;ed orally every day for three weeks only
ated ani; lthe exceeding rate of deaths of the medic-
the g als which did not survive till the end of

les wesign?d period for study (4 weeks). Blood samp- -
ére withdrawn weekly from the retro-orbital
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Some Biochemtic
xus and were subjected to the follgy;,
g

venous ple : \
investigations:

biochemical 1
- gerum aminotransferases (5.6.0.T. & S.G.P.T,)
estimated according to the method of Reitman g re
Frankel (1957).
Prostaglandin on: was evaluated by AIR techniqye
of Jaffe and Behrman (1974).
Histopathological‘examinations of the different org-
heart, gastrointestinal tract,

ans (liver, kidneys,
lungs, brain, spleen, bone) were performed on para-
ffin sections stained with haematoxylin and eosin

(H & E) by light microscopy at the end of every week

Student's "t" test was employed to evaluate signifi-
cant changes of the data.

RESULTS

The results obtained for the effect of the test
compound on serum aspartate aminotransferase (S.
G.0.T.), serum alanin aminotransferase (8.6.P.T.)
and prostaglandin Fpy (PGF, . ) ar compiled in
Tables ( 1&2 ). These tables show the statistical
analysis of the data and level of significance ©
the differences, in addition to the percentagé
change between the treated rats (after one, tWO
and three weeks) and control non-treated rats.
The data of the medicated groups of rats (after
one, two and three weeks treatment) were, alsos
Sgatlstlcally analysed to determine the percent3s
change and level of significance of the differen”
ces between them (Table 2). )

2. Histopathological Findings:
Pirprofen produced .
changes in rats: the following histopathological
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Table 2:
different groups of rats.

Percentage increase and decrease and level of significance between .

§ change between groups of rats S.G.0.T. S.G.P.T. PG,
" . . 2
(Unit/ml) (Unit/m1) (Picogram/m1)
After one week treatment(1) 432,674 453,261 -31.308
Between control  After two weeks treatment(2) +46,704""" +77.608" -32.88%
and treated After three weeks treatment(3) +53.993 """ +78.668" -55.948 "
] in U wk rew
Between 1 & 2 +20.84% +52.08% 2308
Botween treated . 5. . s g3 +13.678 4,714 -34.35%
s 1,2,3 % . %
T s 431,663 '  -35.864

L ¥
+54.34%

** Significant difference at P < 0.01

*** Significant difference at P <0.001
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Liver showing mild sinusoidal dilatation and

focal mild fatty c
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Fig
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Kidney showing moderate degenerative changes
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Fig.
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in tubules

Fig. 4: Degenerative changes and congestion of gastric
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Liver: Congestion, mild sinusoidal dilatatjop =
mild focal fatty degeneration were seen (Fig ng
The focal fatty change has been more pronounceq ;i

. th

prolonged use the drug.

Kidneys: No significant changes appeared after ope
and two weeks. Tubules showed degenerative changes
(Fig. 3) and moderate congestion of their blood

vessels with interstitial tissue oedema after three
weeks treatment. Glomeruli did not reveal any sign-

ificant change by light microscopy.

Gastrointestinal tract: Moderate congestion (Fig. 4)
of the blood vessels of gastric mucosa was seen in
most treated rats. At end of the study, the gastric
mucosa of some rats revealed superficial erosions
and tiny ulcerations; while one rat displayed evid-
ence of perforation of stomach with granulation and
early adhesion. The mesenteric lymph nodes draining
the irritated G.I.T. ahowed moderate medullary sinus
hyperplesia. :

-

Bone marrow: Bone ma

in cellularity (Fig. 5)
treatment, mostly affecting granulocyti

minimal fatty replacement.

rrow showed progressive decrease

with increased duration of
¢ series with

Moderate congestion was found, Few rats reve”

Spleen:
f lymph follicles.

aled relatively depletion o

The tissues of the other organs did not show any
significant pathological change.

DISCUSSION AND CONCLUSION

The present study showed that pirprofen produced a
significant increase in S.G.0.T. and S.G.P.T. after
one, two and three weeks treatment (Tables 1&2).
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S
These data could denote a liver function impairment
and hepatocellular changes. The results of out histo-

achological study are compatible with those of the
P ] aminotransferases as evidenced by the presence

ser . . . : el
of congestion, sinusoidal dilatation and fatty chan-
ges in the liver of medicated rats. These findings

are partially in accordance with many published stu-
dies (Koch, 1983; Castot-et al., 1984; Chalchat ,
1985; Danan et al., 1985; Bentata Pessayre et al.,
1986; De Herder et al., 1986; Fouin-Fortunet et al.,
1986). During clinical trials of pirprofen, Koch
(1983) observed elevation in transaminases and alka-
line phosphatase values, as well as cases of hepati-
tis and icterus. Castot et al. (1984), also, noticed
hepatitis with jaundice and elevated transaminases
activity after therapy with pirprofen, 800 mg-1200mg
daily for 3 - 9 months. In France, serum transamin-
ases have raised in 36 patients treated with pirpro-
fen (dosage 800 mg or 1200 mg daily) for 1 year in
multicentres (Chalchat, 1985). Danan et al., (1985)
reported the cases of two female patients suffering
from fulminant hepatitis induced by pirprofen after
7 and 9 months administration, where the liver lesion
consisted of massive predominantly centrilobular hep-
atic cell necrosis and microvesicular steatosis .
Bentata pessayre et al. (1986) reported that, trans-
aminases, alkaline phosphatase and bilirubin have
increased in the blood of a female patient suffering
from osteoarthritis and on pirprofen for about 3
months; in addition, liver biopsy has shown cholest-
atic and cytolytic hepatitis. Reports to the Drug
Monitoring Centres of Belgium, the Netherlands and
the German Medical Association of four patients with
severf_ hepatic injury between 3 & 6.5 months after
Z;iitmg,therapy,with dosage 400 mg-1200mg pirp?:ofen
<t nz shov.red acute hepatocellular damage in the form
menti:):o:ls and benign fibrosis, and the reports
preEXisi tha?, all other possible diseases and

ent liver diseases were excluded (De Herder,
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iiver biopsy of three patients wigy,
to pirprofen (dosage 800 mg dajly)

ated necrosis with inflammatory jn¢,
t al., 1986). 1-

1986). Also,
hepatitis due.
showed dissemlin
itrates (Fouin-Fortunet €
Danan et al. (1985) mentioned that, the mechanign
for the liver lesion induced by pirprofen is unknoyy
The absence of hypersensitivity manifestations ang |
the late response tO readministration of pirprofen
suggest a metabolic rather than an immunoallergic
1984). This view is consis-

mechanism (Castot et al.,
that reactive metabolites

tent with the observation
are formed from benoxaprofen and other non-steroidal

anti-inflammatory drugs in the presence of rat or
human microsomes (Mitchell and Lietman, 1983). Also,
this observation was in accordance with that of De

Herder et al., (1986) who mentioned that, since clear

immunoallergic signs were absent in cases of severe
rofen, metabolic idiosyncreasy

hepatic injury of pirp
On the other hand, Fouin -

may be the mechanism.
Fortunet, et al. (1986)said that the hepatic side

effects of pirprofen may have been due to an immunoa-

llergic mechanism.

Regarding the prostaglandin Fp . pirprofen produced
inhibition in its synthesis in the tested rats,since

it was very highly significantly (P < 0.001) decrea-
sed after one, two and three weeks by -31.3%,-32.88%
and -55.94% respectively (Tables 1&2). Our findings
agree well with those obtained by many authors (Chart
and Maier, 1981; Ku and Wasvary, 1975; Maier, 1984 b
ng 1985). Pir?rofen is a relatively potent jnhibitor
atiz:°f§3g1§“?1“ ?ynthetase, the inhibitory concentI”
Maier 193?) = VIFro being 1.26 mcg/m (Chart and
enzym; in, the Studies with bovine cerebral corteX
pirprofen i Qb SAeRES of added Cu2t have shown that
o ss>e£fe?t1ve as an inhibitor of prostagla-
P a1§3< ynt e51s.(Ku and Wasvary, 1975). Pirpro en
s » @ potent inhibitor of sheep seminal vesicle
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sta 1andin E2 synthase in vitro (Ku
IlJ;;,5). This was expected, of course, in&v‘:z‘ivz;y;h
fact that the compound acts competitively with re ?
pect to arachidonic acid which serves as the precs -
sor of both prostaglandins through a common pathwur
(Ku & Wasvary, 1975). Pirprofen might, also, be eiy S
cted to interfere with the formation of pro;taglangf
ins G2 and Hj, peroxide intermediates in the synthe-
sis of prostaglandins E) and Fp from arachidonic
acid (Ku & Wasvary, 1975). Maier, (1984 b) noticed
that pirprofen jnhibits arachidonic acid metabolism
by interfering with cyclo-oxygenase, but not with
1ipoxygenase. Rengasil(R) interferes with the biotr-
ansformation of arachidonic acid into various prost-
anoids (e.g. prostaglandins, thromboxanes, prostacy-
clins), but does mot inhibit metabolism to leukotri-
enes (Maier, 1985). It is believed that the analgesic,
antipyretic and antidiuretic properties whcih pirpro-
fen displays in aniaml experiments may be related
to this prostaglandin synthetase jnhibiting activity

(Chart and Maier, 1981).

1 effects of pirprofen on the kidneys

he study were degenerative changes in

erate congestion and oedema in

the interstitial tissue. Koch, (1983) said that,the

toxic effects of pirprofen on the kidneys reported

in animal studies were interstitial nephritis devel-
infiltration of the renal

oped in rats, and there was
cortex by lymphocytes and fibroblasts in dogs. Some

studies have been published ijndicating that nephrotic
syndrome and acute renal failure displayed in pati=
ents receiving pirprofen (Hurault de Ligny et al.,

1985 &. 1986; Bentata Pessayrewt.al., 1986; Eugene et
al., 1987). Renal biopsy showed tubular damage with

epithelial atrophy and interstitial damage with infl-

immatory infiltration (Hurault de Ligny et al.,
885 .). In another -etudy ; renal .biops¥ showed "inte-

tstitial *mephritis ( Hurault de Ligny et al.,

The pathologica
at the end of t
the tubules with mod
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er non ~ steroidal

s
dru;g (NSAIDs) have ?auft’:d n0:'mlig.
1 failure (ApplebYs 1981). This 18 ?el%erd
s dAnE prostaglandin §y1:nthe51s inhibi-
to be the reS; sl :n maintaining renal blood
nich P1aY% 7, " " 1976).

tion, ¥
flow (Anderson et al.s

of oth

t of pathological lesions‘in the‘kidneys
y and those of other studies reviewed here,
the nephrotic syndrome reported with
pirprofen is probably due to Tinlmal change glom?ru1-
onephritis. HoweVer, the p0551b1e acute renal fallure
reported in the literature could on}y be explained on
the basis of tubular necrosis, inspite of fact that
we did not encounter such an aggressive change. The
clear degenerative changes in the tubules in the
present study, that could be.aggravated with prolon-
could lead to possible tubular necrosis.
on of the gastric

ged use,
te congesti

At the end of the study,

ts revealed superficial

one rat displayed
with granulation
were similar to

on the ligh
in our stud
we believe that

Our study showed modera
a in most treated rats.

mucos
of some ra

the gastric mucosa
erosions and tiny ulcerations;
evidence of perforation of stomach

and early adhesion. These findings
those observed by Koch, (1983) who found that gastr-

zggtgztina¥ erosion and ulceration developed in rats
cos kgg:eflzen 5 and 1 mg pirprofen, respectively
occult gastray' £ IPg/kg per day caused intermittent,
1983). Durinonl]tf?sFlnal blood loss in monkeys ( Koch
of peptic ulfe; ;nlcal trials, isolated occurrences
Ay e B M 1983) .Dionne
tion and occult ga 0, mentioned that peptic ulcera”
reported i gastrointestinal bl
gt ed in a small percenta ood loss have been
Witﬁrz}fen° It is noticed thafe of patients receiving
e previously menti , our findings coincide
ntioned ones.
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The adverse effects reportec.i here of digestive system
hepatic and re?al degeneration justifies certain prec:
sutions in patle?t? treated with pirprofen. The incid-
enceofhepatotox1c1tyandrmphrotoxicitycanbelimited
by prescribing Fhe dr?g for severe inflammation only
and by supervising aminotransferases and renal fupc-
rion if pirprofen is given for longer than two weeks.
We advise that, the drug administration must be disco-
ntinued as soon as an increase in serum aminotransfe-
rasis level or renal dysfunction is noted.

SUMMARY b
Subchronic toxicity study of pirprofen (Rengasiisgas
performed in rats. This: included the effect of the
drug on the serum aminotransferases (5.6.0.T. & S.cC.
P.T.) and prostaglandin Fy ¢ , in addition to, the .
histopathological effects on the tissues of the diff-
erent organs. - :

The study revealed that, pirprofen has an adverse
effect on the hepatocellular functions in the form

of an increase in aminotransferases activity and
hepatocellular degeneration. It, also, produced
inhibition of prostaglandin Fp, synthesis. Degenera-
tive changes occured in the tubules of the kidneys,
as well as congestion of their blood vessels and
oedema in the interstitial tissue. The gastric mucosa
showed moderate congestion of the blood vessels. At
the end of the study which continued for three weeks,
the gastric mucosa of some rats revealed superficial
€rosions and tiny ulcerations; while one rat displa-
ved evidence of perforation of the stomach. '

Tho“gh We can recommend ‘the short term medication

EssiOd to .avoid all the previous side effects appea-
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