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EFFECT OF PIROXICAM AND PIRPROFEN COMPOUNDS ON
TOXICIETY, LIVER FUNCTION AND BLOOD PICTURE
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AND FAYEZ A. ABO EL-MAGEED?.
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AND RESEARCH, CIARO

Effect of piroxicam and pirprofen compounds, which are anti-inflammatory drugs, on
toxicity, liver function and blood picture were studied alone and with methyl androstenolone
(MAA) as an anabolic agent.

The results of acute toxicity indicated that piroxicam drug was more toxic to female rats
than males on acute basis, since the LD50 and LD84 of female were about one third those of
males. Its acute toxicity was not antagonized by the anabolic grug. Pirprofen was equally
toxic to male, female, adult, and immature rats. Its acute toxicity was reduced by 25%in
adult male rats by the anabolic drug.

The obtained data short term chronic toxicity illustrated that the administration of
anabolic (MAA) compound reduced the toxicity of pirprofen to a marked extent, but did not
affect in the case of piroxicam drug.

The two antiinflammatory drugs reduced the growth rates, while the body weight was
constant. The anabolic drug M the harmful effect of pirprofen but this effect was not
observed in case of piroxicam. Both the antiinflammatory drugs caused a noticeable
reduction in the weight of the spleen but the other internal organs i.e. liver, heart, brain,
kideys, and testes were constant.

The obtained results indicated that piroxicam drug (1.8mg/kg) caused a decrease in liver
triglycerides content i.e. 32.9% below control values. On the other hand, piroxicam
(5.4mg/kg) treatment caused the highest increment of liver triglycerided i.e. 91.24% over
control . This effect was not antagonized by the anabolic drug. Pirprofen drug given alone or
with MAA compound showed no significant change in the liver triglycerides. Hepatic
ribonucleic acid content was elevated in response to both piroxicam and pirprofen by 17 and
18.7%, respectively. The anabolic agent antagonized the effect of piroxicam drug. Hepatic
DNA was not affected by both piroxicam and pirprofen drugs. While the both drugs caused
an increment in the liver protein of rats.

Liver lysosoma; results indicated that chronic toxicity of both pirozxicam and pirprofen
is related to excessive labilization of lysosomes. This toxic effect was minimized to a great
extent by the anabolic drug.

Blood haematological data showed that both piroxicam and pirprofen caused
agranulocytosis phenomena. This toxic effect was not accom-panied by any degree of
anaemia. The anabolic agent was not able to correct this effect.
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ABSTRACT

Effect of piroxicam and pirprofen compounds,
which are anti-inflammatory drugs, on toxicity,
liver function and blood picture were studied
alone and with methyl androstenolone acetate (MAA)
as an anabolic agent.

The results of acute toxicity indicated that
piroxicam drug was more toxic to female rats
than males on acute basis, since the LD and LD
of female were about one third those of males.
Its acute toxicity was not antagonized by the
anabolic drug. Pirprofen was equally toxic to
male, female, adult and immature rats. Its acute
toxicity was reduced by 25% in adult male rats
by the anabolic drug.

The obtained data of short term chronic
toxicity illustrated that the administration of
anabolic (MAA) compound reduced the toxicity of
pirprofen to a marked extent, but did not affect

1n the case of piroxicam drug.

The two -anti—inflammatory drugs reduced
the growth rates, while the body weight was
constant. The anabolic drug minimized the harmful
effect of pirprofen but this effect was n9t
observed in case of piroxicam. Both the anFl—
inflammatory drugs caused a noticeable r?ductlon
in the weight of the spleen but the othgr internal
organs i.e. liver, heart, brain, kidneys and
testes were constant. .

The obtained results indicated that pirox%cam
drug (1.8 mg/kg) caused a decrease in liver




triglycerides content i.e. 32.9%7Z below control
values. On the other hand, piroxicam (5.4 mg/kg)
treatment caused the highest increment of liver
triglycerides i.e. 91.24%Z over control. This
effect was not antagonized by the anabolic drug.
Pirprofen drug given alone or with MAA compound
showed no significant change in the liver tri-
glycerides. Hepatic ribonucleic acid content
was elevated in response to both piroxicam and
pirprofen by 17 and 18.76%, respectively. The
anabolic agent antagonized the effect of piroxicam
drug. Hepatic DNA was not affected by both

proxicam and pirprofen drugs. While + both
drugs caused an increment in the liver protein
of rats.

Liver lysosomal results indicated that

chronic toxicity of both piroxicam and pirprofen
is related to excessive labilization of lysosomes.
This toxic effect was minimized to a great extent
by the anabolic drug.

Blood haematological data showed that both
piroxicam and pirprofen caused agranulocytosis
phenomena. This toxic effect was not accempanied
by any degree of anaemia. The anabolic agent
was not able to correct this effect.

INTRODUCTION

Anti-inflammatory drugs are one of the oldest medicat-
ion used for relief, treatment of rheumatic diseases and
inflammatory syndromes. Hayens and Murad (1985) mentioned
that there are two types of drugs that are used to control
inflammation i.e. steroidal anti-inflammatory drugs e.g.
corticosteroids and non-steroidal anti-inflammatory drugs .
Non steroidal anti-inflammatory drugs are heterogeneous
group of compounds (Flower et al., 1985).

Piroxicam is one of the representative prototypes
of the oxicam series of compounds distinguished from other
non steroidal analgesic anti-inflammatory drugs "NSAIDS"
( .Zinnes t al,, 1982). Also, Wiseman (1978) added that

piroxicam is relatively non-lethal in rodent on acute basis,




Estimated oral acute medium lethal doses (LDSO) were 3060
mg/kg in mouse, 270 mg/kg in rat and 700 mg/kg in dog.

Teleb et al. (1990) reported that renal lysosomal
labilization indicator of nephrotoxicity evoked by short
term oral piroxicam in rats.

Pirprofen is a potent antirheumatic agent, combining
excellent analgesic properties witb angi—inflaymatory and
also antipyretic activity. Its chemical structure possesses
a propionic acid with amphoteric character. This compound
acts as a strong inhibitor in the conversion of arachidonic
acid into prostanoids, without interference with the
formation of leucotrienes (Maier, 1984).

In acute toxicity studies (single administration)
Pericin (1983) observed that pirprofen was much better
tolerated by mice (LDSO = 125 mg/kg body weight). The
species differences are even more pronounced and amplified
following repeated daily oral administration over two weeks,
The rats are more sensitive than other species, not only
to pirprofen but also to other NSAIDs. These drugs are
extensively recirculated in the entero hepatic cycle,
particularly in rats and dogs and this offers an explanation
for their low tolerability in these species.

Anabolic steroid agents are derived from or are
closely related to the androgen testosterone and therefore
have androgenic as well as anabolic activity (Kastrup,
1986). The same author stated that anabolics cause
retention of calcium and are ugeful in the treatment of

osteoporosis.




The aim of this research work is to elucidate the
toxicological side effects of two commonly used non
steroidal anti-inflammatory drugs i.e., piroxicam and
pirprofen. Besides, an attempt was carried out to minimize
these harmful side effects by using methyl androstenolone

acetate as anabolic steroid compound.

MATERTIALS AND METHODS

Materials:

a) Piroxicam was supplied from Pfizer company in capsule
form. FEach capsule contained 20.0 mg of piroxicam.

b) Pirprofen compound was obtained from Ciba Company
in capsule form. Fach capsule contained 400 mg of
pirprofen. " | .

Steroidal anabolic compound primoblan was ‘'supplied

from Schering Company in tablet form and each tablet

contained 5 mg of methyl androstenolone acetate (MAA).

Methods:

‘I. Acute toxicity studies:

Acute toxicity studies were carried out to determine
the medium lethal dose (LDSO) for each of the two NSAIDs

compounds according to the design of Litchfield and Wilcoxon

( 1949 ) , in adult , immature ( 4 weeks ) , male or female as
well as in those adults pretreated with MAA ( 1.8 mg / kg for 2
weeks . Several groups of 6 rats received increasing dose of the

tested NSAID . Percent mortalities were recorded 7 days afterwards

ITI. Short term chronic toxicity studies:

These studies were done on 100 adult normal male albino
rats, weighing from 150 to 200 g. These rats were divided
into 10 equal groups, each comprising 10 rats. The rats

received daily the following treatments for 8 weeks.




Group 1:
This group received (1.0 ml1/100 g body weight) of

the vehicle (water and 2% Tween 80) and served as control.

Group 2:

This group received orally methyl androstenolone
acetate (1.8 mg/kg body weight).
Group 3:

This group received piroxicam (1.8 mg/kg body weight).
This dose is equivalent to human therapeutic dose (Paget
and Barnes, 1964).
Group 4:

This group received piroxicam (5.8 mg/kg body weight).

This dose level is equivalent to three times of the human

therapeutic dose .

Group 5:

This group received simultaneously both piroxicam
(1.8 mg/kg) and methyl androstenolone acetate (1.8 mg/kg).
Group 6:

This group received simultaneously both piroxicam
(5.4 mg/kg) and methyl androstenolone acetate (1.8 mg/kg).
Group 7:

This group received orally pirprofen (8 mg/kg body
weight), the effective dose in rats (Maier et al., 1981).
Group 8:

This group received orally pirprofen (24 mg/kg body
weight). This dose level is three times of the effective

dose in rats.



Group 9:

This group received simultaneously both pirprofen
(8 mg/kg) and methyl androstenolone acetate (1.8 mg/kg
body weight).

Group 10:

This group received pirprofen (24 mg/kg body weight)
together with methyl androstenolone acetate (1.8 mg/kg
body weight).

All compounds were given orally as homogeneous
suspension in water by using Tween 80 (2%) as a suspending
agent. Animals were fed on the ingredient of ration
(crushed wheat 46%Z, shredded barley 40%Z, fish meal powder

9%, dried milk 3%, yeast 1%Z and minerals, vitamins 1%),

according to Ahmed (1976). Animals were kept in air
conditioned room housed 5 per cage. Food and drinking
water were given adlibitum. All treatments were given

at 10.00 A.M. Animal were weighed weekly for monitoring
body growth changes.

After 4 and 8 weeks of treatment, blood samples for

heamatological investigations, were taken

from the retro-orbital plexus (Schermare, 1967) of 6 animals

of each group, 24 hr after the last dose. Blood samples

were taken at 10.00 A.,M., to avoid any variations arising
from circadian rhythm , At end of 8 weeks , amimals were sacrific-

ed , internal organs were weighed and liver were homogenized for analysis.

ITII. Biochemical analysis in the liver:

1. Liver triglycerides:

Liver triglycerides were determined according to

Wieland (1974) by using liver homogenate in saline solution.




2. Determination of liver nucleic acids (RNA & DNA) and

total proteins:

RNA and DNA concentration were determined by the method
described by Wassemachar et al. (1965).

Protein was estimated by using biuret reagent according
to Henry et al. (1974).

3. Liver lysosomal enzyme estimations:

Preparation of liver homogenate and isolation of the
fractionated lysosomal was achieved according to the method
described by Tanaka and Lisuka (1968).

The acid phosphatase A.P.; (Orthophosphoric monoester
phosphohydrolase) was determined according to Van-Hoof
and Hers (1968) .

4., Blood haematological parameters:

The haematological parameters were carried out according
to Frankel and Reitman (1963).

IV, Statistical analysis:

Standard error (S.E.) was determined according to
standard statistical methods (Bernstein and Weatherall,
1952), Student (t) described by Goldstein (1964) was used
for testing significancy of differentiated between two

sample means.

RESULTS AND DISCUSSION

, Effect of piroxicam and pirprofen compounds with or without

the anabolic agent on toxicity and body weight of rats:

1. Acute toxicity:

The results of acute toxicity (Table, 1) indicate

that there is an enhancement in the acute toxicity of
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piroxicam by the anabolic in male rats. Also, the obtained
results showed that female rats were more succeptible to
the acute toxicity of piroxicam, since in both adult and
immature rats the LD values of females were about one

16
half those of the males. Furthermore the LD and LD

50 84
of females were about one third those of males.

The LD50 and LD84 of piroxicam in the presence of
M.A.A. in adult male rats were almost similar to those
in adult females. While in case of LD16 the value of lethal
dose of adult female was about double of adult male. This
observation may be related to hormonal agonistic and
antagonistic effect of the anabolic compound. These
observation is in agreement with that obtained by Bennett
and Wells (1985). In adult female rats the oral LD50 for
pirprofen (Rengasil) was similar to that of pirprofen with
MAA. While its LD50 in absence of MAA was less than

those in presence of the anabolic agent. On the other

hand, its LD in the absence of MAA was greater than the

84
combined treatment (Table, 1).

These results illustrate that there is a slight reduct-
ijon in the acute toxicity of pirprofen in adult male rats
by the anabolic agent.

The results in table (1) indicate that there is no

marked variations in acute toxicity parameter of pirprofen

between males vs. females,adults vs. immature.

2. Short term chronic toxicity studies:

The recorded deathes during the 8 weeks period in

response to the different treatments are shown in table (2).
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Table (2): Cummulative percentage mortalities in rats receiving orally
piroxicam (1.8 or 5.4 mg/kg), pirprofen (8 or 24 mg/kg)
given in absent and presente of methyl androstenolone
acetate (MAA) (1.8 mg/kg), daily for 8 weeks.

Cummulative % mortalities (weekly intervals)

Treatments = ————————mommesEcc-soheassassnsasnannmmans
1 2 3 4 5 6 7 8
Vehicle control 0 0 0 0 0 0 0 0
MAA (1.8 mg/kg) 0 0 0 0 0 0 0 0
Piroxicam (1.8 mg/kg) 0 0 0 0 0 0 0 0
Proxicam (5.4 mg/kg) 0 0 0 0 0 0 20 40
Piroxicam (1.8 mg/kg)
+ MAA (1.8 mg/kg) 0 0 0 0 10 10 10 10
Piroxicam (5.4 mg/kg)
+ MAA (1.8 mg/kg) 0 0 0 10 20 20 20 20
Pirprofen (8 mg/kg) 0 10 10 10 10 10 10 10
Pirprofen (24 mg/kg) 30 40 40 40 50 50 50 50
Pirprofen (8 mg/kg) 0 0 0 0 0 0 0 0

+ MAA (1.8 mg/kg)

Pirprofen (24 mg/kg)

+ MAA (1.8 mg/kg) 10 10 10 10 10 10 10 10
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Rats receiving the vehicle (control) in absence and
presence of MAA (1.8 mg/kg) showed no mortalities during
the experiment period.

Male rats receiving piroxicam (1.8 mg/kg) showed no
mortalities during the experiment period.

By increasing the piroxicam dose i.e. 5.4 mg/kg, the
deathes of rats sFarted by the 7th week only, and showed
a final cumulative percentage mortality of 40%. Piroxicam
(1.8 mg/kg) given with MAA (1.8 mg/kg) showed deathes on
the 4th week and a final cumulative percentage of 207%.
On the other hand, rats receiving pirprofen (8 mg/kg) showed
deathes on the second weeks and a final mortality of 107,
while pirprofen (24 mg/kg) caused 30% mortality on the
first week and cumulative ©percentage mortalities 507.
Rats receiving pirprofen (8 mg/kg) with MAA showed no
mortalities during the experiment period, while the rats
receiving pirprofen (24 mg/kg) with MAA (1.8 mg/kg) showed
iOZ mortality on the first week and no further mortalities
occurred till the end of the 8th week.

The obtained results indicates that the administration
of the anabolic MAA compound reduced the toxicity of
pirprofen to a marked extent but did not affect in the

case of piroxicam drug.

Also, the above results are in agreement with those reported by

Jansen ( 1981 ) and Pericin ( 1983 )
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3. Body weight of rats:

The average weekly body gains are shown in table (3).
It has been observed that the growth rates of rats receiving
the piroxicam or the anabolic MAA or their combination,
were less than that of controls receiving the vehicle.
The effect was more clearly at the high dose 1level of
piroxicam, than that caused by the low dose level. It
was also observed that the growth rates of rats receiving
the pirprofen or the anabolic MAA or their combinations,
were less than that of <controls receiving the vehicle
(Table, 3). The effect was improved by the anabolic
compound , this improvement was pronounced in the case of
pirprofen drug than in piroxicam drug.

Tables (4 and 5) show the results of the mean weight
of internal organs of rats receiving the different
treatments for 8 weeks. The obtained data illustrated
that there is no significant change in the weights of the
liver, heart, brain, kidney or the testes. However, the
spleen was found to be significantly and markedly decreased
in response to both anti-inflammatory drugs. Also, the
anabolic drug methyl androstenolone acetate (MAA) did not
antagonize this effect.

II. Liver biochemical studies:

1- The effect of piroxicam and pirprofen with or without

methyl androstenolone acetate on liver triglycerides

of rats:




Table (3): Weekly body gains of rats receiving orally piroxicam (1.8
or 5.4 mg/kg), pirprofen (8 or 24 mg/kg) given with or
without methyl androstenolone acetate (MAA) (1.8 mg/kg),
daily for 8 weeks.

Treatments Weekly body gain % (1)
Vehicle control 10.29
MAA (1.8 mg/kg) 5.46
Piroxicam (1.8 mg/kg) 4,27
Proxicam (5.4 mg/kg) 252
Piroxicam (1.8 mg/kg) + MAA (1.8 mg/kg) 4.13
Piroxicam (5.4 mg/kg) + MAA (1.8 mg/kg) S04
Pirprofen (8 mg/kg) 6.93
Pirprofen (24 mg/kg) 2.80
Pirprofen (8 mg/kg) + MAA (1.8 mg/kg) 7.21.
Pirprofen (24 mg/kg) + MAA (1.8 mg/kg) 4,76

Mean final body weight — Mean initial body weight
Mean initial body weight x 8

(1) % Weekly body gain =
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The results in table (6) show triglycerides (TG) levels
in the 1liver at the end of experiment peroids . Liver tri-
glycerides of rats received MAA (1.8 mg/kg) did not change.
Piroxicam (1.8 mg/kg) caused a decrease in liver triglyce-
rides i.e. 32.897Z below control values, The higher dose
of piroxicam did not induce any change in liver TG.
Piroxicam (5.4 mg/kg) given in the presence of anabolic
agent increased 1liver TG by 91.24% over control. The
increment of 1liver TG reflects a degree in liver fatty
deposition (Gorman, 1985).

2- The effect of piroxicam and pirprofen with or without

methyl androstenolone acetate on liver, nucleic acid

(RNA & DNA) and total proteins:

The effect of piroxicam and pirprofen on liver nucleic
acid (RNA & DNA) and total protein contents is shown in
table (6). The obtained results illustrated that liver
RNA content of rats receiving the anabolic agent MAA for
8 weeks were not different from control. While the rats
treated with the anti-inflammatory drugs had RNA 1liver
contents significantly greater than those receiving the
vehicle. The group receiving the anabolic with piroxicam
had a slight different values from control. On the other
hand, pirprofen with anabolic agent had RNA content greater
than control values.

The obtained results in table (6) indicate that
piroxicam and pirprofen alone and in the presence of the
anabolic did not induce any change in liver DNA content.

Similar results were reported by Hurley t al. (1990).
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The total 1liver proteins of rats which treated with
MAA were more than control value by 227%. However, the
groups treated with piroxicam alone and in the presence
of the anabolic MAA showed very slight increase in their
liver proteins. On the other hand, those treated with
pirprofen showed an increase in their liver protein. It
might be noted that pirprofen alone or with anabolic
elevated hepatic RNA. This may give further evidence that
tissue protein are stimulated in response to such treatment.
Piroxicam behaved in a different way » this may be due to some
differentiations in mechanism of action. Such interpretation
was in agreement with that obtained by Burch et al. (1983).

3. The effect of piroxicam and pirprofen with or without

methyl androstenolone acetate on total and release

liver lysosome enzyme of rats:

Table (6) shows the obtained results of the total
and relased liver lysosomal marker enzyme (Acid phosphatase,
ACP) of different treatments at the end of experiment
period. These results illustrates that the anabolic MAA,
the anti-inflammatory piroxicam alone and together caused

slight changes on the total lysosomal, ACP. The anabolic
drug did not effect on the released enzyme. Piroxicam
dose dependently elevated the released 1lysosomal ACP.
This effect was reduced by the anabolic and a less marked
increment was observed in response to piroxicam and MAA
combined treatment.

Pirprofen significantly increased both total and

released ACP. The concomittant administration of the
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anabolic antagonised, this effect and the total ACP values
were not varied from controls . This observation may be due
to the role of anabolic agent in releasing ACP. Consequently,
the increment in the released ACP was accompanied with the lysosomal
membrane stability. The obtained results are in agreement
with that obtained by Abd-El-Gawad et al. (1989).

III.Blood haematological studies:

1- The effect of piroxicam and pirprofen with or without

methyl androstenolone acetate on the blood picture

of rats:

The effects of the different treatment on the blood
picutre of rats after 4 and 8 weeks of treatment are shown
in tables (7 and 8), respectively. The initial blood
haematological parameters of the rats, as determined before
starting the treatment, were within normal values (Melby
and Altman, 1974). Control rats receiving the vehicle
did not show any change in their haematological values
over the experiment period. Rats receiving the anabolic
drug MAA showed slight decrease in their HCT to the end
of the experiment period.

The tested anti-inflammatory drugs had no noticeable
effect on coagulation time. However, piroxicam at the
high dose level of 5.4 mg/kg caused 42% prolongation after
4 weeks of treatment, the effect was not observed after-
wards. This effect is probably related to inhibition of
prostaglandin synthesis (Moncada and Van, 1979).

Piroxicam did not cause any sign of aneamia, on the

contrary its high dose 1level after 4 weeks caused an
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increase in blood haemoglobin accompanied by an increase
in the MCV. The MCH and the MCHC remained constant. Its
combination with the anabolic reduced the number of red
blood cells but increased their volume (MCV) and haemglobin
content (MCH). After 8 weeks of treatment, the low dose
of piroxicam with the anabolic MAA, increased the MCV
without changing the MCH or MCHC, and hence, causing no
signs of aneamia. The high dose of piroxicam given alone
or in combination with MAA indﬁced a slight decrease in
HCT. The haemoglobin MCH and MCHC were not changed
indicating no anaemic effect.

Pirprofen likewise did not cause any sign of aneamia
despite slight decrease in the HCT occurred after 4
weeks of the high dose. The effect is probably related
to a slight decrease in red cell volume and counts.

2- The effect of piroxicam and pirprofen with or without

methyl androstenolone acetate on leucocytic counts

of rats:

Tables ( 9 and 10) show leucocytic counts after 4
and 8 weeks of different treatments, respectively. These
results indicate that the total count of white blood cells
was not changed over the 8 weeks in all treatment groups.
Consequently, this data illustrates no pathologic infection
of the experiment animals. Control vehicle treated, as
well as anabolic drug treated animals showed no changes
in their total or individual white cell counts.

Both piroxicam and pirprofen caused decrease in

lymphocytes and an elevation of neutrophils, this phenomena
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is known as agranulocytosis. This effect was observed
after 4 weeks of treatment and remainded till the end of
38 weeks of treatment. The concurrent administration of
the anabolic improved, but did not abblish the effect of
the anti-inflammatory drugs. The obtained results are
in harmony with that obtained by (Hartmann et :l., 1984).
The spleen is the biggest 1lymph node of the body
prossessing a major role in the formation and activation
of 1lymphohocvtes. It was observed that both piroxicam
and pirprofen decreased the weight of the spleen. Thus,
the agranulocytosis may be related to their effects on
the spleen (Frankel and Reitman, 1963).
From the forementioned results it may be recommended that
haematological examination of leucocytes should be carried out during
prqlonged therapy with p{fprofen or piroxicam drugs . The concurrent
administration of anabolic steroid may be important in reducing the
side effects of these anti-inflammatory drugs from the therapeutical

point of view .
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