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Abstract

Current study aimed to investigate the effect of piroxicam on some hematological
and biochemcal parameters. For this reason forty males mature Sprage Dawlley rats
were divided into four equal groups. control group administrated distilled water
(G1), and three groups administrated (20mg/kg,30mg/kg,40mg/kg) body weight of
piroxicam for 45 days. The results showed significant decrease (P<0.05) in
hemoglobin (Hb) and packed ceq volume (PCV) in groups treated with
(30,40)mg/kg of piroxicam, while the treated groups produced significant increease
(P<0.05) in the total white blood cell count (WBC). On the serum biochemical
porameters, Piroxicam caused increase in the level of liver enzyme amunotans ferase
(ALT) and aspartate amintou (AST) Also recorded significant changes in the level
of kidney function (creatinine, blood urea, uric acid). Histological studies appeared
piroxicam caused more severe damage to the liver included depletion of
glycoprotein, nearosis congestion, fatty change and inflammatory cell infiltration,
kidney section appeared shrink of glomeruli, dilated renal tubules and necrosis were
noticed in the renal tubules. Also the testes section appeared no effect in all the
treatment groups except in the group which treated with piroxicam _40mg/kg)
which showed thickening of somniferous tubules, shrink of leyding cells and
necrosis of germ cells. This study shows that the toxic effect of piroxicam depends
on time and conceutration of dose administration.
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Introduction

Rheumatic arthritis and osteo arthritis spread around the world causing many medical problems
(Zvaifler.,1988)and many people suffering from those diseases . Many companies began to search
solutions for those problems and then they discover many drugs one of these drugs (NSAIDs) are
different chemical classes which introduce for clinical use. [1, 2] Piroxicam is one of the (NSAIDs)
types which used for healing osteo arthritis. and Rheumatic arthritis , but many pupils start using this
drugs without consulting doctors in different doses from low to high concentrations, because
Piroxicam has analgesic , antipyretic and anti inflammatory activity [3]. At present time [4] found that
agreat of growing and indention of apoptosis happen when Piroxicam is employed in high level
concentration that rose maximum need doses. The taking of high concentrations of Piroxicam will
effect on the functions of kidney, liver and testes [5] damages their tissues, for this reason our present
study was designed to investigate the physiological and hematological effects of piroxicam on the liver
and kidney and histological effects of piroxicam on liver, kidney and testes of labratory albino rats
treated with Piroxicam .
Materials and Methods

Forty male mature Sprage-Dawelly Albino rats of an average body (200-225)gm Animals divided
into four equal groups, control group (G1) administrated distilled water (D.W), second group
administrated 20mg/kg of piroxicam (G2), third group administrated 30mg/kg of piroxicam (G3).
fourth group administrated 40mg/kg of piroxicam (G4) the route of administration was oral intubation
for every other day for 45 days . in the end of experiment, period the animals were anaesthetized using
diethyl ether and blood obtained by heart puncture for hematological and serum , biochemical studies ,
heamoglobin (Hb) packed cell volume (PCV) and white blood cell (WBC) counts were measured,
Serum enzymes aspartate aminotransferse (AST) and alanine aminotrusferase (ALT) were determine
by kit (Reflotron kit, Germany) , (blood urea, creatinine and uric acid ) were determine by kit (Urea
kit, LINEAR. Spain), Then the animals were disected and the organs (liver kidney and testes) ,
laminate for studying histopathological changes, the histological section were made according to [6],
the organs were fixed by 10% formalin and then subjected to histological procedures.
Results

The results showed significant hematological changes (P<0.05) after administration of piroxicam.
These changes in clued a significant decrease (P<0.05) in (Hb) and (PCV) in animals groups which
administrated (30mg/kg,40kg,mg) of piroxicam, while the group treated with (20mg/kg) of piroxicam
showed non-significant (p>0.05) difference as compared with control group Table-1. Also the results
in Table-1 shoed significantly increased (P<0.05) levels of total WBC in all groups treated.

The results in Table-2 showed significant increased (P<0.05) levels of (ALT) and (AST) . Also
appeared significantly changes in kidney function, these changes include a significant increased
(P<0.05) level of (creatinin, blood urea, uric acid).

Table 1-values of hematological parameters changes of rats administrated treated with Piroxicam for
45 days

Treated groups Hb gm/di PCV% WBC cell/ml3
M=SE M+SE M+SE
Control group(G1) 12.66+1.05 39.62+0.24 8.601+371.2
G2 (20mg/kg) 12.20+1.24 38.41+0.34 11.35+310*
G3 (30mg/kg) 9.6+0.31 34.69+1.58* 13.600+482.9*
G4 (40mg/kg) 9.3+0.8 32.9+1.21* 14.86+611*

*significant (P<0.05)
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Table 2- values of biochemical parameters changes of rats administrated treated with Piroxicam for 45
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days.
Treated ALT Iu/L AST Iu/L Blood urea Creatinine Uric acid
mg/dl mg/dl mg/dl
Jroup MSE MxSE M+SE M+SE M+SE
Control 15.9+0.01 31.21+0.03 27.25+0.4 0.531+0.03 | 2.33%0.22
group (G1)
G2
(20mg/kg) 17+0.07 34.12+1.1 29.01+0.25 0.650+0.02 3.52+0.19
G3 23+0.02% | 40.43£0.05¢ | 33.000.12* | 0.897+0.03* | 4.04+0.22*
(30mg/kg)
G4 « . . . .
(40mg/kg) 25.20+0.07 38+0.07 37.5+0.67 0.905+0.02 5.19+0.16
*significant (P<0.05)

The histological changes in liver, kidney and testes
Liver

The present histopathological study of liver cells of control group (G1) showed a normal
hepatocytes arrange as plates around the central vein with sinusoid between the liver plate
Figure- 1(a, b). Section of liver cells of (G2), showed slight dilatation of sinusoid while other cells
lock like normal appearance (Figure- 2(a, b). Section for the liver cells of (G3), showed slight
depletion of glycoprotein granules, near portal area Figure- 3(a, b) while section of liver cells of
(G4), showed congestion to the central vein, severe depletion of glycoprotein and near portal area
Figure- 4(b) increased inflammatory cells infiltrate necrosis to heptocytes and fatty changes in the
given section Figure- 4(a).

Figure 1- sections of liver from control group (G1) a: liver cells of control group (G1) showed a
normal hepatocytes (A) arrange as plates around the central vein between the liver plate and numerous
of kupffer (k) .(H&E)(400X) b: liver cells of control group (G1) showed a normal hepatocytes (A)
arrange as plates around the central vein with sinusoid (s) between the liver plate and numerous of
kupffer (k) .(H&E)(200X)
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Frgure 2- sections of Irver from group (G2) (20mg/kg) a Irver ceIIs of treated group (20 mg/kg/day)
(G2) section show mild depletion of glycoprotein (g.p) granules, bile ducts (b.d) (H & E) (400x) b:
liver cells of treated group (20 mg/kg/day) (G2) section show mild dilation of sinusoid (s) while other
cells look like normal appearance, central vein (c.v) (H & E) (400x)

Frgure 3- of Irver from group (G3) a: I|ver cellsof treated group (30 mg/kg/day) (GB) section show
depletion of glycoprotein (g.p) (H & E) (400x) b: liver cells of treated group (30 mg/kg/day) (G3)
section show focal area of necrosis (Ne) and inflammatory cells (I.n.c) infiltrate (H & E) (200x)
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Frgure 4- sections of liver from group (G4) a: liver cells of treated group (40 mg/kg/day) (G4) section

show focal area of necrosis (N.e) and inflammatory cells (I.n.c), central vain (c.v), fatty change (f.c)
(H & E) (400x) b: liver cells of treated group (40 mg/kg/day) (G4) section show congestion (con),
severe depletion of glycoprotein granules near portal area (g.p) (H & E) (400x)

Kidney

The section of kidney of control group (G1), showed a normal structure of glomerulus with a
normal bowman's and bowman's space, also showed normal structure of convoluted tubules
Figure- 5(a,b). Section of kidney of (G2) and (G3) showed shrinkage of glomerilus with dilates of
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renal tubules Figure- 6 (a, b) Figure- 7 (a, b) While section of kidney of (G4) showed dilated renal
tubules with focal disperse area of necrosis in renal tubules with inflammatory cells infiltral
Figure- 8 (a, b).

Figure 5- sections of Kidney from control group (G1) a: kidney cells of treated group (G1) section
show glomerulus , bowman's space (g) (H & E) (200x) b: kidney cells of control group (G1) section
show glomerulus (g), convoluted tubules (c.t), bowman's space (b.s) (H & E) (400x)

Figure 6- sections of Kidney from group (G2) a: kidney cells of treated group (20 mg/kg/day) (G2)
section show shrinkage glomeruli (shr) & dilated renal tubules (D.R) (H & E) (400x) b: kidney cells
of treated group (20 mg/kg/day) (G2) section show shrinkage glomeruli (shr) & dilated renal tubules
(D.R) (H & E) (200x)

| NG =8 | Qs ‘ a3
Figure 7- sections of Kidney from group (G3) (30mg/kg) a: kidney cells of treated group (30
mg/kg/day) (G3) section show shrinkage glomeruli (shr) with dilated renal tubules (D.R), congestion
(con) (H & E) (400x) b: kidney cells of treated group (30 mg/kg/day) (G3) section show dilated renal
(D.R) tubules with focal dispersed area of necrosis (ne) in renal tubes with inflammatory cells (In.C)
infiltrate(H & E) (400x)
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Figure 8- sections of Kidney from group (G4) a: kidney section of treated with piroxicam group (40
mg/kg/day) (G4) section show shrinkage of glomeruli (shr) with dilated renal tubules (D.R) (H & E)
(400x) b: kidney cells of treated group (40 mg/kg/day) (G4) section show shrinkage of glomeruli (shr)
with dilated renal tubules (D.R) (H & E) (400x)

Testes

The histological effects of Piroxicam on the testicular tissue of the male rats are evident. Result of
this study revealed that this drug has damaging effects in the 40 mg/kg , these changes were observed
as thickening of seminephreus tubular basement membrane with certain germ cell necrosis, no mature
of spermatogoni cells, therefore presence of necrotic debrism also shrinkage of leyding cells
Figure- 12 (a, b) section through the testis of control (G1) rats showing normal somniferous tubules,
normal lumen of somniferous tubule and germinal layers normal interstitum Figure-9 (a, b) while
histopathological sections in (G2) and (G3) (treated with 20mg/kg b.w, 30 mg/kg b.w ) respectively
reveals normal structure appearance of seminephrous tubules with maturate of spermatogoni and
presence of sperms inside the lumen , with normal like structure of leyding cells Figure- 10(a, b)
Figure- 11(a, b).

Figure 9- of testes from control group (G1) a: section through the testes of control group (G1) section
of normal appearance which consist of seminephrous tubular with sperms (s) inside the lumen (L)
(x200) (H & E) b: section through the testes of control group (G1) section in a control group testis
showing spermatogonia (s.g), primary spermatocytes (sc), spermatids (sp) and sperms (s). Sertoli cells
(Sc). Leydig cells (L.C.). (x400) (H & E)
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Figure 10- sections of testes from group (G2) (20mg/kg) a: section through the testes of treated group
(20 mg/kg/day) (G2) section show the well mature semineferous (s) tubules and spermatogonia (s.g)
with presence of sperms (H & E) (400x) b: section through the testes of treated group (20 mg/kg/day)
(G2) section look like normal appearance which consist of seminephrous tubular with sperms (s)
inside the lumen (H & E) (200x)
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Figure 11- sections of testes from group (G3) (30mg/kg)a: section through the testes of treated group
(30 mg/kg/day) (G3) section show the normal like structure of Leyding cells (L.C.) (H & E) (400x)
b: section through the testes of treated group (30 mg/kg/day) (G3) section look like normal appearance

which consist of semineferous tubules with mature spermtogonia (s.g) and presence of spearms (s)
inside the lumen (H & E) (400x)

(40 mg/kg/day) (G4) presence of necrotic debris (Ne.b) and no sperms inside the lumen, with
shrinkage of Leyding cells (Sh. L.C), germ cells (g.c) and thickening of seminephrous tubular (th) (H
& E) (400x) b: section through the testes of treated group (40 mg/kg/day) (G4) section show
thickening (th) of semineferous tubules basement membrane with germ cells necrosis and no mature of
spermatogoni cells(L.C.) (H & E) (400x)
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Discussion

The piroxicam effect in our study, on liver, kidney functions and hematological and histological
variation depend on different constrictions of this drug. There was increased effects with elevation of
dose administration NSAIDs cause injury to liver, and this lead to increase in level serum ALT and
AST has been associated with bile duct damage . Abnormal bile flow due to is disruption of transport
pumps leading to cholestasis and jaundice that was other case leading to hepato toxicity [7]. There
result are in agreement with [8]. Similar change were also noticed by [4] who referred that a
significant inhibition of proliferation and induction of apoptosis occur when piroxicam is used in
concentrations that exceed maximum recommended doses. Regarding the histochical changes
observed in this study under piroxicam administration . These changes were consistent with those
induced histopathologically for (G2), (G3) and (G4) groups, increasing evidence of hepatotoxicity
suggests that these toxic metabolites can induce oxidative stress in the liver in rat [9]. Also these
results are in agreement with [10] observed that the Piroxicam may caused liver toxicity by reduction
of poly saccharine, and total protein in the liver tissue, the decrease in carbohydrate content may be
due to increased stress in organs.

The result for kidney function showed increasing the level of blood urea creatinine and uric acid .
Significant increase associated with renal damage which is the most common effect of this compared
as mention in previous studies of [12, 13-14]. These result are in agreement with [10] who were
attributed that the Piroxicam caused renal injury in the experiment animal mostly the damaging of
Proximal convoluted tubules , on the other hand [11] said that these effects may be appeared because
the drugs cause severe organ toxicities throng the metabolic activation to highly reactive free radicals
including the superoxidase and oxygen reactive species. Also this result in agreement with [15] who
reported that the administration of NSAIDs drug may cause renal papillary necrosis and other renal
injury.

There were decreasing in Hb and PCV values this may be due to effect of Piroxicam in synthesis
of DNA which effect on protein synthesis [16], due to side effect of piroxicam This result are in
agreement with [20] after administration of some NSAIDs drugs.

And there was increasing in WBC value this results due to ,elucidate inflammatory response of
WBC toward piroxicam, this result agreement with several previous studies [17,18-19] whose
suggested that abundance of leucocytes are prominent response of body tissues facing any injurious
impact, or may be cell when intake .

The results of our histological study was corresponded with biochemical (liver, and kidney
functions) results, that the histological changes increased especially in (G3) and (G4) treated groups,
so we observed, the pathogenesis of drug or toxin induced liver injury usually involves the
participation of toxic metabolites, drug metabolites can undergo a variety of chemical reaction
including covalent binding, depletion of reduced glutathione, oxidative stress with consequent effect
on protein . These chemical can directly effect in organelles such as mitochondria, endoplasmic
reticulum cytoskeleton and nucleus or may be indirectly the activation or inhibition of gene expression
lead to cell death either through shrinking or apoptotic process or necrosis [21] and that cell death lead
to liver injury.

Administration of Piroxicam produces pathological changes may lead to impaired liver function
which interferes with secretion of plasma proteins , this lead to decreased blood osmotic pressure with
subsequent decreased drainage of tissue which caused due to congestion, similar result were reordered
[22-23] . Treated group of liver (G3) and (G4) showed congestion to the central vein and fatty changes
in the cytoplasm of the hepatocytes, depletion of glycoprotein and increased inflammatory cell
infiltration in the hepatocytes. Particularly in the group (G4).Similar degenerative changes were also
noticed by [10]. Administration of Piroxicam caused peripheral hepatic necrosis may be due to loss of
basophilic DNA of endoplasmic reticulum damaged [24] or may occur because significant increase in
the level ALT and AST [23], These results be in agreement with [25]. Results also showed a
remarkable cellular infiltration in the hepatic tissue the infiltration was caused due to increased
permeability of blood vessels that occurs when the contraction of the endothelial cells of blood
vessels in response to certain chemicals or as a result of lose of particles desmosomes, which lies
between the endothelial cells, which allows the passage of blood vessels [26].When blood vessels
expand caused the rush of inflammatory cells from the center to the periphery endothelial lining the
blood of to find its away out of the vessel [27] The results of the present study accordance with the
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previous studies such as that reported by [28-29]who used paracetamol indomethacin and diclofenac
drugs in the treatment of rats.

The same results in kidney in treated group (G3),(G4) due to increasing of the drug concentrations
in the blood is affected by capillary constriction leading to a decrease in glomerular filtration of that
drug, this may affect the shrinkage of the glomerullus, these result were in agreement with previous
results of [10]. Mechanisms for decreased glomerular filtration appear to involve capillary hydrostatic
pressure and glomerular ultra filtration coefficient. Prominent features of tubular injury are initial
necrosis of the terminal segment of the Proximal tubule with subsequent involvement of distal tube
[30]. the histological changes increased especially in (G3) and (G4) treated groups, so we observed the
tubular lesion were accompanied by invasion inflammatory cells to the intertubular tissues. Some of
these external stressors apparently caused the tubular lesions, which may suggest that the main target
of Piroxicam is the convoluted and collecting tubules, Similar finding had been presented by [12-31].
Histopathology examination showed that the Piroxicam causes severe damage in the kidney of rat,
similar results were recorded by [32,10-14] who were attributed that the Piroxicam caused renal injury
in the experimental animal mostly the damaging of the proximal convoluted tubules, these effects may
be appeared because the drug inhibits both Na* transport- depended and Na*- in depended adenosine
triphosphate ATP utilization as well as mitochondrial oxidative phosphorelation in the renal proximal
tubules. The results of the present study are in accordance with the previous studies such as that
reported by [33,37-25]. who used indomethacin, Piroxicam, dicholenac drug in the treatment of rats.

Also in testes , the histological changes increased with the increasing of the constriction of
piroxicam drug similar result were recorder by (34,29,14-25). Who were attributed that Piroxicam
caused many histological alterations in the experimental animal mostly the damaging of seminiferous
tubules .Also these effects could be appeared because the NSAIDs drugs inhibits of the
cyclooxygenase enzyme (Cox) pathway, in addition reducing the production of prostaglandin
(PGH,PGE,PGF)[38].

Apoptosis in germ cell, spermatogonia, primary spermatocytes and speranatids which showed in
(G4) may reflect the disturbance of microenvironment of the sertoli cells that effect the protein
synthesis, these protein are secreted in level in normal testes during spermatids elongation and
spermation. [35].Also this result are in agreement with[36]who referred that the indomethacin may
caused germ cells apoptosis, degeneration deplete in number of seminiferous tubules due to ability of
the drug inhibiting prostoglandin synthesis.
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