Vet. Med. J. Giza, 37, No. 1, 33-45 (1989)

TOXIC EFFECTS OF PIRPROFEN ON CHR
(0)
AND BLOOD CRITERIA 1N MICEMOSOMES
BY
KAMILIA B. ABDEL AZI1Z AND H.N. MOUSTAFA
National Research Center, Dokki,Cairo,

ensic Medicine & Toxicology
icine, Cairo University,

Egypt and For-
Department, Faculty of Med-

(Received: 20.10.1988)

INTRODUCTION

Antirheumatics are important group of medicine since

large number of people are using them, and in some ca-
ses for long periods. : ;

The most common antirheumatic drugs are those the non-
steroidal anti-inflammatory drugs with analgesic and
anti-pyretic properties. From this class of antirheum-
atics; the propionic acid derivatives, e.g. Ketoprofen,
Ibuprofen, Fenoprofe?R)Flurbiprofen, Benoxaprofen and
Pirprofen (Rengasil)'"’. The side effects of non-ster-
oidal antirheumatics should not be over looked when tr-
eating patients. As estimate of 80 - 90% of human can-
cers were reported to be due to their side effects (Am-
lacher and ziebarth 1979). Antirheumatics have also
been found to have teratogenic = activity (Wassef 1980,
Maria et al 1980 .and - Karsh:et al., 1980).

Some studies showed that most of the available non-st-
eroidal anti-inflammatory antirheumatics influence de-
oxyribonucleic acid (DNA)- synthesis (Klein et al.,
1980 and Hoffer et al. 1984). This may damage the gen-
€tic material and lead finally to cancer production.
On the other hand klein and wottawa (1976) and Ho ffer
et al. (1984) investigated no effect of propionic acid
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antirheumatic drugs (Ket°pr°f°“‘ﬂcnoxﬂp
+F r-

jvatives
ey . DNA-synthesis.

ofen-Pirprofen on
The present study deals with the
atological effects of pirpfofen. It is one of the mog;
recent non-steroidal anti-inflammatory antirheumatic
drugs used for treatment of pain and inflammation,
pirprofen shows an excellent analgesic, antipyretic apg
which gives it a wide ther-

anti-inflammatory potency,
argin. The analgesic and antipyretic action

apeutic m

of pirprofen were found to be more potent than that
of other non-steroidal anti-inflammatory drugs (Maier
et al 1981).

cytogenetic and hagey

Up tell now, some reports. were carried out about genotoxi-
city of those propionic acid derivative drugs. Hoffer
and Tuschi (1982) and Hoffer-et al., (1984) reported
slight increase in sister chromatid exchange (SCE) ra-
tes on human lymphocytes after using pirprofen and Be-

noxaprofen.
On the other hand Hoffer et al., (1984) using Ames test,
non-genetic activity for pirprofen and Benozaprofen

) investigated

were detected. Kullich and Klein (1985
fen to give any genetic effe-

negative results for pirpo
cts on human lymphocytes after .administration of the
drug for two weeks using usual doses (800 mg/day). The
same authors (1986) showed that Pirprofen, Ketoprofen,
Ibuprofen and Flurbiprofen had no effect for inductiod
of sister chromatid exchange rates in human lymphocytes

when used as usual doses for 14 days.

Chalchat (1985) and Khan (1985)»

Few published studies,
jde-eff-

mentioned that pirprofen did not produce any S
ect on the blood of patients during clinical trials.
The -aim of our study was to evaluate and shed some light
on the cytogenic and haematological effects of pirpro”

fen in mice.
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MATERIALS AND METHODS

1o study the side-effects of pirprofen on mice chromo-
somes and blood, Fhe(£?IIOW1ng steps were carried out:
pirprofen (Rengasﬂ)u » CIBA-GEIGY EGYPT, was obtain-
od as a powder (99.5% active ingredient). It has the
following structure:

Cl
CH
\ ;.3
N CH —— COOH
£

Fig. 1l: 2-[3-chlofo;4-(3—Pyrr01in-1-YL)-Pheny1]-
Propionic acid.

The chemical structure of pirprofen, as shown in Fig.

1 bears certain similarities to that of other anti-in-
flammatory agents. However, possesses an amino function
vhich gives it amino acid-like properties that account
for a certain uniqueness in its chemical, and possibly
also in its biological, behaviour. The oral LD50 in

mice was found to be 900 mg/kg. b.wt (Maier et al.21981).

Animals:

Sviss mice (22-25 grams) provided by the animal hoyse
Of the National Research Center were used. Renga51¥ is
disolved in 20% benzyl alcohol and administered orally
to female mice every day for 19 days.

Hice yere randoml
€ach. The first g
aleohol) and acte

y allocated into 4 groups, ten mice
roup received the solvent (20% benzyl
d as control. The other three groups
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recived three different dose levels of pirprofen (9

t ) which correspond to °ﬂe~te;

112.5 & 450 mg/kg. bV
th,_one-eighth and'one—half of the LDy respectively.

Procedure for chromosqmal aberration:

For carrying out chromosomal analysis, the animals
were treated with 0.6 mg/kg. b.wt colchicine two hours
before sacrifice; Metaphase spreads of bone marrow ce-
"11s were prepared according to the standerd cytogenetic

proceduredescribedby Yosida and Amano (1965). Fifty
metaphase—spreads/animal were analyzed for gross chrom-
osomal aberration. tivity of bone marrow

The mitotic ac
cells were investigated by estimating the mitotic indi-
ces. 1000 cells/anima d the number of

1 were analyzed an
dividing cells were recor

ded.
Procedure for haematological jnvestigation:
reatment, venous blood samples were obt-
glass tubings from the

ained by means of capillary
retro-orbital plexus under light ether anaesthesia by
the procedure described by Schermer (1967). A volume
of 1 ml of the blood was collected in small plastic tub-
es of 1.5 ml capacity containing 0.1 ml of 1.5% potass~
jum salt of ethylenediamine tetracetic acid (EDTA) as
anticoagulant. Haematological investigations included
ntration, packed ce-

determination of haemoglobin conce
11 volume (haematocri ) and total erythrocytic

t value
and leucocytic counts.

At the end of t

nswere carried out by

‘Model M430, Ref. N. :

matological investigatio
National Resear

n for Coulter,
Auto Analysis Unit,

The hae
manual Instructio

9242055 present in

rch Center, Dokki, Cairo.

The results obtained were analysed using the student's.

t-test (Fisher and Yates, 1957) to evaluate significant
s for treated mice and the

changes between mean value
corresponding mean values of control omnes.
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RESULTS

gffect on Chromosomes:

The number of cells with chromosomal aberrations after
treatment with different doses of pirprofen are tabul-

ated in Tables 1 and 2 .

Animals receiving (90 & 112.5 mg/kg.. b.wt) whowed no
significant increase in number of cells with aberrat-
jons. Those receiving 450 mg/kg. b.wt. showed higher
ercentage of cells with aberration which were mainly
preaks, end to gnd association and centromeric attenu-
ation. The increase in breaks and end to end associat-
ion were significant ( P < 0.05 ). On the other hand
the increase in centromeric attenuation, was highly

significant (p < 0.01.).
Effect on Mitotic Activity:

No significant effect on mitotic activity was recorded '
after treating mice with different doses of the drug
(Table 1). Even' at high dose of 450 mg/kg. b.wt of
pirprofen did not show any significant effect on mito-

tic activity.
Effect on Blood Picture:

Tables 3 and 4 present the results obtained for ‘the
effect of the test-compound on blood picture. Pirprof-
en did not reveal any significant changes in the hematol-
ogical data of treated mice from the corresponding con-

trol.

DISCUSSION AND CONCLUSION

The present study showed that low doses (90 and 112.5
mg/kg.b.wt) of pirprofen when administered for 19 days
did not induce any significant increase in chromosomal
aberrations or mitotic activity. These results correl-
ate with those obtained by klein and Wottawa (1976)
vho reported no effect of ketoprofen (Propionic acid
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Dose(mg/kg.b.wt) ’

Types of Chromosomal aberrations

Bréak " End to end’ Centromeric
associntiyr ‘attenuation
L —
90 16,661 e LB 25,00 %
e
,12.§ 16664 18.51 1 25.00 1
S
850 25,004 : 18.51 4 L E 150400

i —————

Blood Picture of Mice Treated withpirprofen [ Mean values (X)

+ S.E.]. v 3 ' j
N.B.: Valués represent means of 10 mice (N = 10).

. Table:3:

HaematocTit Red blood cells White Blood

Dose Haemoglobin
{og/kg . (Hb) (gm/d1) Hct § (RBCs) cclés,(WBCs)
s 2 (10%/m1) (10°/m1)
0.0 ) , ;
Control) 13.8520.20 46.7820.40 9.3120.10 7.4320.30
90 13.7820.06 45.8920.42  9.1220.07 6.95:0.17
12,5  13.82:0.16 45.9420.67 9.2420.12 7.23:0.11
450 13.6210.04 46.4020,14 9.25:0.05 7.0620.25
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.,derivative‘drug)-in DNA-sypthesis. ‘
(1984) found that RengaSi¥ﬁhnd Benoiizzongfgr it
fect on DNA-synthesis. -Similar results wer: gd b -
~ py Wottawa et. al., (1982)’yho reported no efgetilned
xetoprofen on sister chromatid exchange rates :ftOf
three weeks. Sl%ght increase in sister chromatid :z h-
_ange rates WaSvlnvezﬁégated by Hoffer and Tuschit(1;82)
after using Rengasil (Pirprofen) and Benoxaprofen on
humiﬁ)lymp?ocyte cultures. Also Benoxaprofen and Reng-
asil were investigated in three different genetic test
systems. In the Ames test, mnone of the two drugs show-
ed mutagenic activity. In the determination of sister
chromatid exchange rates (SCE) with lymphocytes of hea-
1thy donors, the two drugs slightly increased (SCE) ra-
tes. The two drugs,also,showed no effect on DNA-synth-
esis (Hoffer et.al., 1984). Our results are consisting
~with the results of Kullich and Klein (1985) who :found
“no effect for pirprofen-on the siSter,chromatid exchange
frequencies in- human ‘lymphocytes using usual doses of
the drug for some weeks. Similar negative results were
also obtained by Kullich and Klein (1986), after using
pirprofen in a dose of 800 mg/day, ibuprofen, flurbipr-
ofen and ketoprofen. None of the above mentioned prop-
ionic acid derivative drugs produced any genetic dama-

ge on human lymphocytes after two weeks.

it is concluded that pirprofen

From the present results,
when used in low doses.

is not a direct mutagen,

Using high dose level of the drug (450-mg/kg.b.wt), a
significant increase in chromosomal aberrations was
recorded. These aberrations were represented by breaks,
end to end associations and centromeric attenuations.

ffect of high dose on chromo-
he mitotic activity which in-
toxic effect.

In spite of the positive e
somes, it did not affect t
dicates that pirprofen has mno cyto
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Th; statistical analysis of the haematological dat

the three doses did not show any significant Chang: of

from the corresponding control mice. These resultg 8

gist with those of Chalchat (1985) who observed umsmp

France, 3069 patients with rheumatoid arthritis , am:n
or osteoarthritis, were treated

ylosing spondyﬁ'tis

with Rengasil (800 - 1200 mg/day) for one year in ,

multicentre study, did not display serious haematolog-

jcal side effects. Khan (1985) also found that, the
tion before and after treatment

routine bloof ?xamina
with.Rengasil (400 mg/day) of 1000 patients suffer-

ing from soft tissue rheumatism, did not show any cha-

nge.
, risk and benefit

whereas the amou-
high dose of
nt of risk

when talking about the drug
should be considered very carefully,
mosomal abberations after using

nt of c?
Rengasi E?450 mg/kg.b.wt) represents an amou
d during treatment of patien-

which must be kept in min

ts.

Finally,

SUMMARY

) is one of the recent mnon-
heumatic drugs of propionic¢
d out on female

stero-

Pirprofen (Rengasii)(R
idal,anti-inflammatory antir

acid derivative. This study was carrie
mice for 19 days using three different doses, to evalu”
logical effects of pir-

ate the cytogenetic and haemato
profen on chromosomesand blood picture to get a firm
conclusion about its side effects.

d

At dose levelsof 90 & 112.5 mg.kg.b.wt pirprofen di
chromosomal abeé”

not induce any significant increase in
rrations. However after treatment with 450 mg/kg'b'wt
a significant increase in chromosomal aberrations$ was

found.
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p ts of pirprofen on
posic effects of pirp .‘ f 4 chromosomes ang

yone Of the three tested'doseg had any effect op mitg-
i activity.a“d blo?d p%cture of .Freated mice. On the
other hand, its us?e in 1.11gh dose?.s includes amount of
risk on cytogenetic activity which must be kept in mi-
nd. ; :
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