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ABSTRACT

Introduction: Non-steroidal anti-inflammatory drugs are class of medications that frequently
utilized as analgesic and anti-inflammatory therapy. Meloxicam is type of NSAIDs that classified as
selective COX 2 inhibitor, which is considered more protective than traditional nonselective COX1
inhibitor. However, meloxicam was approved by other researches in recent years to cause renal
damage.

Aim of the Study: Therefore, the present study aimed to investigate effect of meloxicam on kidney
of mice related with some blood parameter studies.

Methods: Fifteen male mice were divided into two groups; one group of five mice served as
control and received only distilled water. While the second group was treated with meloxicam 0.4
mg/kg which administrated daily by oral gastric gavage for 10 days. After 24 hours of the last dose
animals were sacrificed, their kidneys were then removed and processed for histological
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of both treated animals and control group.

examination by light microscope. Blood samples were collected by right atria and analyzed for
complete blood count. The data of blood studies was presented as mean +SEM.

Results: Sections obtained from meloxicam treated animals showed focal areas of glomerular
sclerosis, shrunken glomeruli appeared with reduction of blood capillaries, presence of acidophilic
materials in the capsular space and proliferation of parietal layers of bowman’s capsule forming
crescent shape, which further cause obliteration of urinary space. Tubules showed degenerative
changes in the form of cytoplasmic vacuolization and nuclear pyknosis, PAS staining revealed
depletion of carbohydrate materials of cell coats giving negativity of the stain. There was interstitial
mononuclear cell infiltration and hemorrhage. While evaluation of complete blood picture showed
non-significant differences (P>0.05) in Hb, HCT, RBCs count, WBCs count, MCV, MCH and MCHC

Conclusion: It should be concluded that meloxicam is like other traditional non-selective COX 1
inhibitor in terms of their toxic effect on renal tissue.

Keywords: Non-steroidal drugs; meloxicam; kidney and COX2 inhibitor.

1. INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs)
have been currently used as analgesics,
antipyretic and anti-inflammatory medications [1].
They show therapeutic effect in many
inflammatory diseases such as osteoarthritis,
Alzheimer's and cancer [1,2]. However,
prescription of these drugs is associated with
many side effects on human body as they can
exert structural damage and tendency of
pathological lesion to the kidney [1,3].

Previously the most common NSAIDs used are
non-selective types, which show their therapeutic
effect by decreasing prostaglandin synthesis
through inhibition of cyclooxygenase enzymes
(COX). Two isoforms as COX-1 and COX-2
enzyme have been recognized [2,4,5].

COX-1 enzyme is present in all body tissues and
is responsible for generating prostaglandins that
are normally important for maintaining organ
function, intestinal integrity and  blood
hemostasis. While COX-2 enzyme is responsible
for generating prostaglandin (PE2) induced by
pathological conditions, it is expressed on kidney
and vessels endothelium [2,4].

Non selective-NSAIDs act by inhibiting both
COX-1 and COX-2 however, the desired effect
that is needed is to inhibit only COX-2 over than
COX1 [2]. Now a new version of NSAIDs called
selective COX-2 inhibitor which act only on COX-
2. Meloxicam is designed to leave protective
effect of COX-1 products and inhibit only COX 2
which is might be useful than ns-NSAIDs.

Although some animal studies have showed
that meloxicam can produce toxico-pathological

damage to the renal tissue [2,3,6], as well as a
group of clinical observation associated with
blood disorders like anemia and cytopenia due to
oral administration of non-steroidal drug aspirin
[7]. Suggesting an inhibitor of the drug to bone
marrow haemopoiesis. Al-Rekabi et al., have
concluded that meloxicam caused significant
decrease in hemoglobin level and neutropenia
and that was time dependent doses [8].

The aim of this study was to investigate kidney
histological changes of meloxicam as well as
blood parameters study in adult male mice.

2. MATERIALS AND METHODS

The study was conducted in Histology
Department, Faculty of Medicine, Omar Al-
Mukhtar University. Fifteen albino adult male
mice were used and their average weight 23 g.
These animals were obtained from experimental
animal house of Veterinary Faculty. They were
maintained under standard condition in the
laboratory for at least one week before use and
standard food and tap water were provided ad
libitum throughout experiment. They were divided
into two groups; the first served as control group
(5 animals) housed in a cage. While, the other
group is treatment one (10 animals) treated with
meloxicam.

Experimental animals received 0.4 mg/Kg of
meloxicam which equalizes to human therapeutic
dose (15 mg/Kg) [3]. Dosing solution of
meloxicam (Mobic, Boehringer, Ingelheim,
Germany) was prepared by dissolving one tablet
of 15 mg in 75 ml of distilled water and each
animal was given 0.05 ml of freshly prepared
solution once daily in the morning after food
supplement by gastric gavage for 10 days. While,
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animals of control group was dosed with distilled
water. At the end of experiment animals were
anesthetized by chloroform and sacrificed and
kidney organs removed from each animal as well
as blood obtained from right atrium of heart and
collected in tube containing anticoagulants
(dipotassium EDTA). Then organs fixed by 10%
buffered formalin and processed by routine
histopathological technique.

The prepared slides were stained by
Hematoxyline and Eosin (H&E) and Periodic acid
Schiffs (PAS) stain. Blood samples were
analyzed by Sysmex analyzer for complete blood
count (CBC) including erythrocyte count,
hemoglobin (Hb), hematocrit (HCT), leukocyte
count (WBC), mean cell volume (MCV), mean
cell hemoglobin (MCH) and mean cell
hemoglobin concentration (MCHC). Results of

blood presented as (Mean * SEM) and P
value<.05 considered significant.

3. RESULTS

3.1 Histological Examination

Light microscopic examination of sections

obtained from the control group stained with H&E
showed normal histological structure of kidney in
the form of normal glomeruli with urinary spaces
and glomerular capillary tufts, epithelial lining of
convoluted tubules and renal medulla (Fig. 1A).
Moreover, PAS staining showed normal positive
reaction of glomerular and tubular basement
membranes as well as brush borders of proximal
convoluted tubules (Fig. 4A). While, kidney
sections treated with meloxicam showed
histopathological changes in glomeruli including
a slight dilatation of urinary spaces (Fig. 1B), mild
congestion of blood capillaries (Fig. 1B),
obliterated capsular spaces (Fig. 1C), adhesions
between parietal and visceral layers of bowman
capsule (Fig. 1D) and proliferation of mesangial
cells (Fig. 2E). Proliferation of parietal layer of
bowman capsule forming crescent shape
surrounding some glomeruli (Fig. 2E) was also
observed. Shrinkage of glomeruli, reduction
and focal segmentation of blood capillary tufts
(Figs. 2; F and G) (Fig. 2H) were seen.

Degenerative changes of epithelium of
convoluted tubules were seen. The cells of
proximal tubules showed cytoplasmic
vacuolization and rarefaction (Figs. 3A and C).
Nuclei with clumped chromatin were seen
protruding towards the lumens (Fig. 3A). Hyaline
casts were shown inside tubular lumens

(Fig. 3B). Cortical (Fig. 3D) and medullary
hemorrhage (Fig. 1D) and interstitial
mononuclear cell infiltration were observed
(Fig. 2E).

PAS stained sections revealed severe damage
to the tubular brush borders as it appeared thin,
interrupted (Fig. 4B) or completely lost (Fig. 4B
and C). A presence of homogenous acidophilic
materials in the capsular space (Fig. 4B).

3.2 Blood Examination

Blood samples were analyzed for complete blood
picture (Hb, HCT, RBC count, WBC count, MCV,
MCH and MCHC). Hematological parameters of
control and meloxicam group showed that there
was moderate decrease in terms of hemoglobin,
hematocrit, erythrocytes, leukocyte count and
mean cell volume (Table 1). However, it was not
statistically ~significant difference. A slight
increase was seen in terms of mean cell
hemoglobin and mean cell hemoglobin
concentration in treated animals but as

compared with control was non-significant
(p>0.05).
4. DISCUSSION

NSAIDs are the most popular analgesics that
frequently described in osteoarthritis related
diseases. Traditional non selective COX 1
inhibitors have been implicated with serious side
effects. Shifting to a new version of NSAIDs
(selective COX 2inhibitor) drug is believed to be
more protective and saver in terms of
gastrointestinal and renal tolerability than using
traditional COX1 inhibitor [1,2]. However, it has
been noted recently that this drug may induce
renal damage since COX2 enzyme is normally
expressed in kidney structures; glomerulus,
vasculature and tubules [2,9].

In the present study, meloxicam as one of
selective COX 2 inhibitor was administrated to
experimental mice to investigate how could affect
human kidney structure as well as blood
parameters at therapeutic dose.

The present study showed many renal
histological changes carrying a lot of meaning
and requiring a precise discussion. Results
showed many glomerular changes including
congestion of blood capillaries, obliteration of

capsular spaces, crescent formation and
acidophilic (PAS +ve) materials in urinary
spaces. Appearance of congestion was
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considered the onset of glomerulonephritis [6].
The presence of acidophilic homogenous
material by H&E in capsular space is a good
marker of leakage of protein most probably fibrin
indicating epithelial and endothelial injury
causing increase of permeability to protein which
in turn acts as a soluble mediator stimulating
parietal layer of bowman capsule to proliferate
causing crescent shape [10]. This abnormal
proliferation will lead to obliteration of urinary
spaces.

The present study has shown proliferation of
mesangial cells and matrix. It is considered a

pathological sign  of  glomerulosclerosis,
coinciding with some investigators who found
that COX2 inhibitors induce stress marker
expression on mesagnial cells [1].

Some sections showed glomerular
shrinkage with reduction of capillary tuft as

well as segmentation of capillary loop
which collectively refer to focal segmental
glomerulosclerosis  [10,11]. This was in

agreement with other researchers which said
that glomerular atrophy may be due to

capillary constriction to minimize drug toxic effect
[12].

Fig. 1. Light micrographs of kidney sections. A. Control kidney representing normal structure
of glomerulus (GL), normal urinary space (US) and convoluted tubules (T). In meloxicam
treated groups (B,C, &D). B. Kidney glomerulus appeared with widened capsular space (thin
arrow) and capillary tuft congestion (Thick red arrow).C. Glomerulus appeared with obliterated
capsular space (red arrow). D. Adhesion between parietal, acidophilic materials in the capsular
space (black arrow) and visceral layers of bowman capsule of glomerulus (black arrow head)
and interstitial medullary hemorrhage (red arrow). Mic. Mag x200(A) x400 (B,C&D). H&E

Table 1. Represent effect of meloxicam on blood parameters of mice in comparison to the
control group

Control Treated group
RBC (X10™/L) 7.11£0.22 Mean + S.E.M 6.52+0.37
Hb (g/dl) 11.67+0.096 Mean + S.E.M 10.92+0.63
HCT (%) 35.27+0.28 Mean + S.E.M 32.88+1.90
MCV (fL ) 55.01+2.46 Mean + S.E.M 50.21+0.43
MCH (Pg ) 18.95+0.79 Mean + S.E.M 19.7840.19
MCHC (g/dL) 34.99+2.44 Mean + S.E.M 39.5+0.15
WBC(x10%/) 5.47+0.48 Mean + S.E.M 5.45+0.99

*Mean + S.E.M = Mean values + Standard error of means
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Fig. 2. Kidney of meloxicam treated mice. E. Glomerulus showing crescent formation (blue
arrow head), mononuclear cell infiltration in interstitium (red arrow head) and proliferation of
mesangial cells (black arrow). F&G. Treated kidney appeared shrinked glomerulus as well as

reduced blood capillaries. H. Focal segmentation of capillary tufts (arrow). Mic. Mag x400
(E,F&G) and x 200 (H). H&E
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Fig. 3. Light micrographs of kidney treated with meloxicam. A. Degenerated tubules appeared
with vacuolated cytoplasm (black arrow) & nuclei protrusion towards lumen (red arrow head).
B. Presence of hyaline casts inside tubules (arrow). C. Rarefaction of tubular epithelial
cytoplasm (arrow). D. interstitial medullary hemorrhage appeared between tubules. Mic. Mag
x400 (AC&B), x200 (D) H&E
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Fig. 4. Light micrographs of kidney. A. Control kidney shows normal PAS positive reaction for
glomerulus basement membrane (black arrow) & brush borders of tubules (arrow head). B,C
represent meloxicam treated kidney. B shows discontinuity & interruption of brush borders of
most of convoluted tubules (arrow) C. Tubules appeared completely lost basement membrane
& brush borders (black arrow) Mic. Mag, x400 (B), x200 (A&C) PAS

Hemorrhage appeared in the cortex and medulla
which is caused by decreasing of prostaglandin
vasodilator as a result of COX2 inhibition
mechanism of meloxicam and increasing
vasoconstriction resulting in rupture of blood
vessels [13]. Some studies have demonstrated
that hemorrhage was mediated by renin-
angiotensinogen system [14].

Regarding to renal tubules, they appeared with
degenerative epithelial changes as vacuolization
and rarefaction of cytoplasm, nuclear pyknosis
and even complete damage of tubular brush
borders. In the same time, hyaline casts were
evident in renal tubules.

Some studies suggested that tubular damage
may be due to ischemia as a result of inhibition
of prostaglandin production in renal arterioles [1].
In addition, Ebiad et al., found that piroxicam
induces brush border damage which were
attributed to increased stress on organ causing
high consumption of carbohydrates [12] and
consequently depletion of carbohydrate contents
of the cell coat and hence weak or negative PAS
staining of the brush border.

Previous ultrastructural findings of other
researchers manifested podocytes injury in
rabbits after administration of voltaren. These
changes were in the form of fusion of foot
processes with focal obliteration of filtration slits
resulting in massive proteinuria and hence
hyaline casts were found in the renal tubules
[2,11,15]. Jorge Vega et al., demonstrated that
meloxicam causes tubulo-interstitial nephritis
associated with proteinuria manifested
histologically in the form of hyaline casts [16].

Presence of mononuclear cell infiltration in
interstitium indicates defense mechanism against
inflammation. Hemorrhage and necrotic debris of
damaged tubules could initiate inflammatory
reaction as well as inflammatory cascade. These
results were coinciding with the results of other
researches [2,3,12].

There was a slight decrease in terms of Hb, RBC
count and MCYV as a result of effect of meloxicam
on hematological parameters, however it was not
significant (P>0.05). This because the present
study used only the permitted therapeutic dose
which is in agreement with previous findings
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which showed that meloxicam effect is dose
dependent and when it is administrated with high
dose significant decrease in blood indices was
seen [8].

5. CONCLUSION

It could be concluded from this study that
meloxicam is like other traditional non-steroidal
drugs and might cause considerable degree of
nephrotoxicity at therapeutic dose level as
represented by the observed histopathological
changes and reporting of these events is to
increase awareness and to better understanding
of the risk factors of unlimited use of meloxicam.
However, further research is needed to examine
that the toxic effects of meloxicam are reversible
or not.
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