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Abstract: Rheumatoid and acute rheumatic arthritis are considered among the widespread diseases in the whole
world, especially in the Arab Gulf countries. Due to the recent usage of lornoxicam (xefo) drug in the Kingdom
of Saudi Arabia for the treatment of rheumatic inflammations, it has been selected for the study of its toxic side
effects on duodenum of female mice. Forty adult female albino mice (Balb/C) were used and divided into four
groups; group 1 and group 2 were treated with an oral lornoxicam dose of 8-12 ml/kg respectively for a period
of four months. Group3 was given distilled water and served as control. The histological examination of the
duodenum of group 1 displayed vacuolar cytoplasmic degeneration, necrosis of apical microvillus cells,
proliferation and elongation of absorptive cells and decrease in goblet cells number. Necrosis and cytoplasmic
degeneration of glands epithelial lining in submucosal layer with reduction in Panth’s cells were showed. These
histological lesions became more pronounced in most the absorptive cells and significant decrease in the
number of goblet cells and Panth's cells of treated-group group 2 given 12ml/kg. Sub cellular examination of the
absorptive cells of group1 displayed mitochondrial atrophy, increase of lysosomes, distortion of cellular
junctions, replication of the smooth endoplasmic reticulum (SER), vesiculation and fragmentation of rough
endoplasmic reticulum (RER), Golgi apparatus atrophy and lysis of mucous cell organelles. Dilation of the
cisternae of RER, reduction in the SER profile, increase free ribosomes and the number of Golgi bodies,
mitochondrial cavitations, nuclei distortion with low electron dens nucleoli were found in absorptive cells in
treated group 2. Decrease of the electronic density and secretion granules of goblet cells, increase Golgi bodies’
vesicles. It become clear from the current results that loronoxicm has adverse effects on the duodenum
histological structure of the female mice.
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INTRODUCTION Fries et al. [3] found the NSAIDs cause death for

Halabi and Al-allaf pointed out that the ratio of the stomach ulcer. Meling et al. [4]; Soll [5] proved that the
patients affected by rheumatoid and outpatients in king NSAIDs can induce stomach pain when used for
Faisal specialised Hospital and research centre in Saudi prolonged periods and that effect was related to the
Arabia are about 200 cases during 2007 with an annual intestinal inflammation in 60-70% of the patients and this
increase of 30 cases [1]. Anti-inflammatory non-steroidal inflammation was more acute in rheumatic patients due to
drugs (NSAIDs) are the most commonly prescribed all increase the rate of transformation of granulocytes in
over the world as pain reliever and renowned as pain intestinal mucosa. 
alleviators anti-inflammatory and anti-rheumatic. In spite Lucio   et   al.   [6]   showed   that   the  modern
of its efficiency as anti-inflammatory it has induction of NSAIDs that belong to tenoxicam, lornoxicam, piroxicam,
stomach ulcers and liver poisoning, the most prescribed meloxicaoxicam family which are repeatedly prescribed as
types are: Oflen Sodium (voltaren), Diclofenac, inhibitors to the two types of Cox with the least side effect
Tenoxicam, Lornoxicam (Xefo) [2]. on  the  stomach.  In  addition  to  its effect as antiradicals

eldlerlies who take them and who have a history of
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such as super oxide (O), Hydroxyradical(OH), which with weight of experimental animals according to Bianchi and²

the prolonged use transformed to chemically active Panerai [10] and the values were adjusted mathematically
compounds such as Peroxyl radicals have a strong effect according to Paget and Dames [12]. Group(G3) served as
on the lipids of cellular membranes and induction of the control contained 20 mice divided into two subgroups A
lipid peroxidation and cellular destruction. and B ten mice each administrated distilled water as drug

Villeags et at. [7]; Pulichino et al. [8] found that carrier in 8 and 12 mg /kg/body weight doses respectively
Oxicam group which belongs to enolic acid family inhibit for 4 months. Animals were daily observed and all
COX-2 enzyme and taking them orally induces mucosal behavioural and morphological changes were recorded.
haemorrhage with the continuous intake for prolonged The mice weights were recorded weekly. Animals were
periods in female and male rats treated by Piroxicam, killed by decapitation and dissected quickly and
Meloxicam and Lornoxicam. duodenum were removed and cut into small pieces and

Scabrousness of joints and rheumatic inflammation quickly immersed in the suitable fixatives for histological
are the most common diseases in the whole world and cytological examinations.
including the kingdom of Saudi Arabia. A statistical study
conducted by researchers on the data of more than 1041 Histologicaland Cytochemical Examinations: Duodenum
cases, revealed that 78% of females are affected by was immersed in neutral buffered formalin 10% for 24
rheumatoid and this disease is more common within hours or in carnoy s fixative for half an hour for the study
women compared to men [9].  Because  of  the  recently of the cytochemistry. Standard method of dehydration,
use of Xefo (Lornoxicam) in Saudia Arabia as an anti- clearing, embedding in paraffin wax and cut into 2-3
inflammatory rheumatic drug and due to the few micron thickness was used. The formalin fixed sections
histological  researches  conducted  on  its  treating were stained with Heamatoxylin and Eosin (H and E) [13],
effects  and on its side effects, it was chosen for this while, the carnoy s fixed sections were stained with alcian
study to investigate its histological adverse effects on the blue (Alb)which interacts with polysaccharides and the
duodenum of female mice. Periodic acid-Schiff (PAS) method to interact with the

MATERIALS AND METHODS Stevens [14] method.

Xefo (Lornoxicam) Drug: [Xefo (Nycomed Pharma AS, Cytological Examination: For electronic microscope
Austria)], was obtained from the local pharmacy in examination, duodenum samples of 1 mm thickness from
Jeddah, Saudi Arabia. Xefo is a new efficient (NSAID) experimental and control animals were obtained and fixed
drug derived from the Oxicam group and it belongs to in 2.25% phosphate buffered glutaraldehyde, at 4c in 0.1M
anolicacids family and it is the third generation after sodium cacodylate buffer (7.4) for 4 hours. The samples
Piroxicam. It is derived from Tenoxicam by adding chlorine were washed in 0.1 m buffer phosphate solution and then
(chlorotenoxicam) on site. 6 [10]. Molecular weight re-fixed in 1% osmium tetroxide, dehydrated and
371.819, chemical formula C13-H10-Cl-N3-O4-S2, ATCC embedding in epon-oraldite resin. An LKB ultra-
M01AC05, CAS registry number 0070374-39-9 [11]. microtome was used to make 0.5-1.0 µm sections that

Animals of the Study: Forty female adult albino mice microscope to determine the site to be examined and then
Balb/C 12 weeks old, with an average weight of 20.76±1.77 cut into ultrathin sections of 50-70 nm and stained with
g, obtained from the Animal House in King Fahad Centre unranyl acetate and lead citrate [15]. Examination was
for Medical Research at King Abdulaziz University in performed by electronic microscope (Philips-CM100) at
Jeddah. The animals were raised in a well-ventilated room King Fahd Centre for Medical Research.
with temperature of 20-21°C and adequate light and
humidity. The animals were fed with a free access of Evaluation of Histopathological Lesions: For
standard laboratory food and a continuous source for histopathological examinations, section of duodenal
water supply. Animals were categorized into three groups, tissue for each animals of the treated and control groups
Group (G1) and Group(G2): contained 10 animals for each were scanned at 40 x or 100 magnification. Lesions in
group and treated with the drug in a daily dose of 8ml/kg tissue sections were semi quantitatively recorded using a
and 12 ml/kg respectively, through a stomach tube for four point scale [16]; non (0); scarce (1); moderate (2),
four months with the dose adjusted to the equivalent dominant or severe (3). The examined mice were arbitrary

neutral polysaccharides according to Bancroft and

stained with toluidine blue(T.B.) and examine with light
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divided into three groups according to gradual intensity
of  the   histopathological   lesions  in  duodenal  tissue.
In each experimental groups for each  lesion,  mean
scores (± SE) were calculated by Mann-Whitney U test.
Normal structure and histopathological lesions in
duodenum were identified following Cheville [17].

Statistical Analysis: The total body weight was
calculated at the end of the  experimental  period  with a
T-test using Window SPSS 16.0 program.

RESULTS

Behavioural, Morphological and Anatomical
Observations: Indolence, loss of appetite and anal white
mucus excretion during the first and second week post
treatments were reported in G1 animals and with extension
of the period of the experiment and the dose increase the
mucus excretion accompanied with diarrhea was observed
in treated mice in G2.

Body Weight: A significant decrease (P<0.05) in body
weight of the mice in treated groups was observed when
compared to the control (Table 1).

Histological and Ultrastructural Examinations
Control Group: The duodenum mucosa is composed of
the epithelial lining cells and the lamina propria which
consists of loose connective tissue rich with blood
vessels, lymph cells and smooth muscular cells. Macrovilli
are outer  prominences  of  the  mucosa  layer  (Fig.1a).
The ultrastrural examination of absorptive cells in this
study showed that absorptive cells were long striated
columnar cells with basal oval nuclei (Fig. 1b). Each
microvillus constituted a cyndrical prominence of
cytoplasm which enclosed the actins lines. The cytoplasm
around the terminal web of these cells had no cellular
organelles except few endocytic vesicles and high
electronic density of fibrils filament network that
connected the microvilli (Fig.1c). There were vesicles of
the smooth endoplasmic cisternae followed by oval
mitochondria surrounded by the rough endoplasmic
reticulum (RER) and spread in the cytoplasm near the
lamellar infolding and lysosomal vacuoles. The nucleus
that appeared contained one or two nucleoli. The
chromatin appeared as accumulations of irregular
euchromatin overlaid the heterochromatin along the
internal membrane of the nucleus near the nuclear pores.
Golgi bodies  appeared  at  the  perinuclear  position
(Figs. 1d, e).   Upon   fine   structural   examination  of  the

Table 1: Mean body weight of control and treated adult female mice at the
end of experimental period

Body weight
Experimental ---------------------------------------------------------
periods 8mg/kg G1 12mg/kg G2 Control G3
Zero Day Mean 19.900 19.340 19.98

±SE 1.017 1.900 1.778
P 0.641 0.158 _

4 months Mean 20.03 18.58 25.02
±SE 1.004 1.368 2.07
P 0.00* 0.000* --

-P> 0.05 not Significant, *P < 0.05 Significant; 
S.E: Standard Error of Mean 

Table 2: Mean goblet cells number in control and treated duodenum of
female mice at the end of experiment

Groups
Goblet ---------------------------------------------------------
cells number 8mg/kg G1 12mg/kg G2 Control G3
(4 months) Mean 3 3.333 8.666

±SE 1 1. 52 1.52
P 0.00** 0.01* _

-P> 0.05 not Significant, *P < 0.05 Significant; 
S.E: Standard Error of Mean

goblet cells there were stubby microvilli at the apical
surface of these cells. The nuclei appeared as an oval
shape with nucleoli near the nuclear membrane. The
mitochondria were spherical or elongated with limited
number and the RER spread between them (Figs. 1f, 2a).
The free ribosome’s appeared as small granules in a
clustered shape of high electronic density. The cytoplasm
of these cells contains spherical homogenous granules
representing the mucus as eosinophilic granules when
stained with PAS and Alb (Figs. 2a, b). Among the
macrovilli there are intestinal glands and a number of cells
types such as undifferentiated, endocrine, mitotic and
paneth’s cells were observed (Fig. 2c).The Paneth’s cells
shapes differ from oval to pyramidal with basal spherical
or oval nucleus. They are characterized by apical
eosinophilic granules consist of protein of high electronic
density surrounded by polysaccharide that appeared as
a halo of low electronic density (Figs. 2c-e) and had a well
configuration RER and circular or elongated mitochondria.
It was difficult to identify Golgi bodies in these cells.

Treated Animals: The duodenum of treated mice in G1
was characterised by many histological changes shown
as  necrosis  and  exfoliation  of  apical  epithelial  cells  of
macrovilli with necrosis and cytolysis of microvilli core
accompanied  by  oedematous,  red  blood  cells,
lymphatic cells and macrophages exudation (Figs. 2f,g).
Followed by atrophy of some macrovilli and significant
decrease  in  goblet  cells   number   (Fig.   2h),   (Table  2).
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Fig. 1a-f: (1a): Transverse section of duodenum from control mouse showing the macrovilli brush border(Bb),
absorptive cells (Ab), goblet cells (Go), lymphocytes(Lp) and macrovilli core (Cr), H and E (X1000). (1b-f):
Electron micrographs of duodenum from control mice: (1b): absorptive cells (Ab) constituting of oval nucleus
(Nu), brush border (Bb), mucous cells (Mc), lamina propria (La) and macrovillus core(Cr).X1100. (1c): brush
border (Bb), actin filaments (thick arrow), terminal web (Tw)of the fine fibrils (Ff), tight junction (Tj),
intermediate junction (thin arrow) and desmosomes (De) X4600. (1d): shows part of the nuclei (Nu) of the
absorptive cells, rough endoplasmic reticulum (RER), smooth endoplasmic reticulum (SER), ribosomes(R),
oval mitochondria (M), Golgi bodies (Gi) and intercellular space (Ic) filling by lipid droplets (Ld). X13500. (1e):
part of the absorptive cells shows the nucleus (Nu), Golgi (Gi), secondary lysosomes(Ly2) and residual
bodies (head arrows), mitochondria (M), RER), (SER) and intercellular spaces. X7900. (1f): shows goblet cells
between two absorptive cells (Ab), surface microvilli (head arrow), oval nucleus (Nu) with peripheral
nucleolus (Ni) mucus granules (arrow), mitochondria (M) and (RER). X4600.

Elongation  and  hyperplasia  of   the   absorptive  cells sections in G2 showed an increase in the pathological
and  increase  glycocalyx  thickness  were  observed in lesions compared to G1 which was represented in the
some sections (Figs. 3a, b). In addition, vacuolar sever cytoplasmic vacuolization in most of absorptive
degeneration and necrosis of some nuclei of glands lining cells  led  to  destruction  of  the normal intestinal
cells in the submucosa layer with basement membrane macrovilli architecture accompanied by a decrease in the
fibrosis and decrease in Psneth’s cells secretion (Fig. 3c). paneth’s  and  goblet  cells  number   and  secretions
On other hand,  the  examination  of  the  histological (Figs: 3d-f), (Table 2).
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Fig. 2a-e: Sections from duodenum of control mice (2a):showing part of the goblet cell filled with homogenous granules
of mucus (arrows),secretion granules(head arrows), rough endoplasmic reticulum(RER), smooth endoplasmic
reticulum (SER), ribosomes(R), mitochondria (M), Golgi bodies(Gi)and nucleus(Nu).X19000.(2b): goblet cells
filled with mucus. Alb and PAS.X1000.(2c): Paneth’s cells filled with secretive granules(P),miotic cells(Mc)
and endocrine cells (arrows).TB.X1000. (2d): paneth’s cells(arrows).Alb and PAS.X1000.(2e): paneth’s cells
granules(arrows) consist of protein of high electronic density surrounded by a halo of low electronic density
of polysaccharide.X1100.(Figs.2f-h): Transverse sections from the duodenum treated with 8mg/kg of drug
(G1),(2f):showing absorptive cells necrosis (N), decrease in mucous cells number.H and E.X400.(2g):vacuolar
degeneration(vd) with hyperplasia (Hp) of absorptive cells, edema(o), lymphocytes (Lp) and macrophages
exudation(arrow). H and E. X1000. (2h): showing atrophy in some macrovilli (thin arrow) and degeneration
of cells constituting macrovilli core (thick arrow). H and E. X400.

Examination of the ultrathin-sections of the and deformed nuclei (Fig. 4d), mucous cells necrosis,
absorptive cells in G1 appeared erosion of brush border, invasion of lymphocytes and plasma cells were observed
cytoplasmic vacuolations and increase the electronic (Figs. 4e-g). 
density of the distorted mitochondria with cristae However, the ultrastructural observations of the
vacuolations (Figs.4a-c). In addition, fragmentation and duodenum tissue in G2 confirmed the presence of
degranulation of rough ER, accumulation of lipid droplets, cytoplasmic vacuolations in the absorptive cells due to
dilation of the intercellular space and an increase in the dilation of the rough endoplasmic reticulum.
primary and secondary lysosomes were noted (Figs. 4a, Mitochondrial swelling and cavitations due to the cristea
b). Moreover, atrophy of Golgi apparatus, myelin figures damage,  accompanied  by  swelling  and  degeneration  of
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Fig. 3a-c: Transverse sections from the mice duodenum treated with 8mg/kg (G1),(3a):showing increase glycocalyx
thickness (thick arrow), elongation and proliferation of absorptive cells (Ab), oedema (O),red blood cells
(RBCs), lymphocytes (LP)and (Ma) H and E.X1000.(3b): glycocalyx layer (arrow). Alb and PAS.X1000.(3c):
submucosa layer showing vacuolar degeneration (Vd), necrosis (N) of the cells lining the glands, RBCs,
basement membrane fibrosis (head arrows)and a decrease in Paneth’s cells (P) secretions.H and E.X1000.
(Figs.3d-f): Transverse sections from the mice duodenum treated with 12mg/kg (G2),(3d):showing cytoplasmic
vacuolar destruction (Vd) with cells necrosis (N), lymphocytes (LP) infiltration among the absorptive cells
and in macrovilli core, decrease in goblet cells(Go) number. H and E.X1000. (3e): showing a destruction of
intestinal glands, sever vacuolar degeneration (vd), necrosis (N) and congestion of blood vessles.H and
E.X1000. (3f): showing decrease in paneth’s cells granules (P).Alb and PAS.X1000. 

Table 3: Histopatholoical lesions score for control and treated duodenum at the end of experiment.
Lesion score (L.S.) 4 months
---------------------------------------------- --------------------------------------------------------------------------------------
Histopathological lesions 8mg/kg G1 12mg/kg G2 Control G3
Mucosa necrosis and /or lysis Mean 1.9 2.8 0.22

±SE 0.123 0.432 0.45
P 0.002* 0.001* _

Hyperplasia or atrophy microvilli Mean 2.5 1.6 0.00
±SE 0.865 0.432 0.00
P 0.002** 0.03* _

Macrovilli flatten Mean 2.7 1.5 0.00
±SE 0.654 0.853 0.00
P 0.003** 0.02* _

Dilated intercellular spaces Mean 2.5 1.7 0.32
±SE 0.976 0.754 0. 541
P 0.00** 0.00** _

Microvilli / core lysis Mean 1.7 2.7 0.32
±SE 0.42 0.94 0.4
P 0.00** 0.00** _

Core congestion Mean 2.8 2.9 0.231
±SE 0.565 0.421 0.565
P 0.00** 0.00** _

Glands necrosis and / or lysis Mean 1.9 2.768 0.5
±SE 0.432 0.54 0.586
P 0.00** 0.005* _



Middle-East J. Sci. Res., 11 (6): 765-776, 2012

771

Table 3: Continued
Lesion score (L.S.) 4 months
---------------------------------------------- --------------------------------------------------------------------------------------
Histopathological lesions 8mg/kg G1 12mg/kg G2 Control G3

Cellular infiltration Mean 1 2 0.00
±SE 0.312 1.53 0.00
P 0.00* 0.004* _

Panth`s cells secretion Mean 0. 643 0.5 2
±SE 0.532 0.432 0.543
P 0.002* 0.00** _

L.S. 0: non; 1: scarce; 2: moderate; 3: sever No. Of individual = 6-P < 0.05 Significant; or = 0.001 high Significant S.E: Standard Error of Mean

Fig. 4a-g: Electron micrographs of duodenum from mice treated with 8mg/kg (G1): (4a): erosion of the brush border
(Bb)and decrease in the villi number, cytoplasmic vacuolation(V) of absorptive cells, an increase in the
electronic density of the mitochondria (M)and SER proliferation. X4600. (4b): distortion of mitochondria (M),
increase in lipid droplets (Ld), expansion of the intercellular space (Ic) with inflation and distort the lateral
infoldings (arrow) and residual bodies(head arrow). X7900.(4c): showing an increase of secondary lysosomes
(Ly)in absorptive cell, distortion and vacuolization of mitochondrial cristae, increased free ribosomes (R) and
peripheral chromatin condense of the goblet cell nucleus (Nu). X13500. (4d): showing atrophy of Golgi
apparatus (Gi) in absorptive cell, nucleus distortion (Nu) and myelin figure (My). X3400.(4e,f): showing
mucous cells (Go) necrosis and plasma cell (arrow). e X 1950,f X2600.(4g): invasion of inflammatory cells
(Ma),lymphocytes (LP) and plasma cell in mucosa layer, thickness of lamina propria. X3400. 
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Fig. 5a-e: Electron micrographs of duodenum from mice treated with 12mg/kg (G2): (5a): showing dilation of rough
endoplasmic reticulum(RER) cisternae around atrophied mitochondria (M), degeneration of lateral infoldings
(arrow), lysosomes (Ly) and myelin figures (My). X 13500. (5b):inflation and cavitations mitochondria (M), a
decrease in SER, RER profile and myelin figures (My).X 19000. (5c): increase free ribosomes(R)and glycogen
granules(arrow) in mucous cell(Go),deformed Golgi complex (Gi) and lack differentiation of Mitochondria (M)
and RER. X13500.(5d):distortion the nucleus (N) with electron dense nucleolus(Nu) of mucous cell(Go)and
absorptive cell (Ab), an increase in the number and size of vacuoles surrounding Golgi bodies of mucous cell,
rough endoplasmic reticulum (RER), mitochondria (M) marked lateral infolding inflation (head arrow). X7900.
(5e): showing vacuolar degeneration (Vd) of cells lining intestinal glands, degeneration of paneth’s cells (P)
with few secretion granules and dilation of intercellular spaces (Ic)between cells. X2600.

the lateral infoldings of the intercellular spaces between nuclear pores blocked. In addition, the fine-structural
the absorptive cells were seen (Figs. 5a, b). Decrease the study showed changes in the mucous cells included
SER profiles, an increase in the free ribosomes, Golgi irregular nuclei with aggregated masses of
bodies and glycogen, nuclear distortion with heterochromatin in the nucleoplasm, an increase in the
condensation of euchromatin around the nuclear large vacuoles surrounding Golgi bodies filled by
membrane led to the nuclear pores blocked were noted flocculent materials, well configuration of RER (Fig. 5d).
(Figs.5a-d). Nuclear distortion with condensation of Furthermore, the present study revealed a devastated of
euchromatin around the nuclear membrane led to the paneth’s cells with less secretion granules (Fig.5e).
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Evaluation  of   the  Duodenum  Histological  Damage: in the intestinal tissue that include haemorrhage and ulcer
The animals were divided into three groups according to in addition to, nephrotoxicity, hepatoxicity and platelets
gradual intensity of histopathological lesions in dysfunction.
duodenum tissue (Table 3). Control groups showed The histological examination described of control
normal histological and cellular architecture in duodenum duodenum in current work were supported previously by
with low histopathological lesions. Scores (0.2 < L.S  0.5) Junqueira and  Carneiro  [23];  Gartner  and  Hiatt  [24].
represented  in  a  dilated  intercellular   spaces,   necrosis The histopathological observations in recent work were
some glands,  macrovilli  core  cells  and mucosa  cells. confirmed with the findings of Takeuchi et al.[ 25];
The second group of mice treated daily with dose of Davenport [26] who observed cellular exfoliation of the
8mg/kg characterized by wide variety of pathological absorptive cells and decrease in mucus production in
lesions. It was remarked core congestion and macrovilli intestine of the mice treated with NSAIDs. Schmassmann
flatten which  showed  the  highest  mean  for  the et al. [27] observed oedema and exudation of
histological damages (2.7 < L.S  2.8) followed by lymphocytes and  neutrophils  in  the  mucosa  layer  of
hyperplasia of mucosal epithelium and dilation of the duodenum. In addition, Takeuchi et al. [25] pointed
intercellular spaces(L.S=2.5). Decrease Paneth’s cells out macrovilli atrophy and/or swelling in NSAIDs treated
secretion recorded a low score of histopathological rats.   Also,   the   previous   studies   are   in  agreement
lesions (L.S=0.64). Severe histopathological lesions were with the result concluded in this study, Miura et al. [28]
featured in duodenum of treated group (G2) and mentioned that indomethacin injected resulted in vacuolar
represented by mucosal necrosis together with cytolysis destruction of absorptive cells and leucocytes infiltration.
of macrovilli core and necrosis  of  glands  epithelium In addition to, stagnation of red blood cells in the rats
(2<L. S  2.9), followed by cellular infiltration and flatten treated with piroxicam or tolmetin [29]. Awasthi et al. [30]
macrovilli (L.S.  2). reported the degeneration of the tissues may be attributed

DISCUSSION membrane led to release their enzymes which degenerated

The recent results were in agreement with the vacuolations.
findings of Atzpodien et al. [18] who observed diarrhea, Takeuchi et al. [25] added that the treatment with
hypoactivity, prostration, pollor and emaciation on male Aspirin and Indomethacin cause a decrease in the cellular
and female monkeys daily treated with lornoxicamat 0.25, organelles together with proliferation in SER and a
0.5, 1and 2 g/kg for six weeks. The mucus secretion may haemorrhage round the areas of erosion. It showed a
be attributed to prostaglandin-medicated effects, which moderate exudation in the inflammatory cells and
induce mucus secretion and mucosal bicarbonate to cytoplasmic degeneration of the glands epithelium in sub-
protect the mucosa from the adverse effect of NSAIDs mucosa layer of the intestinal tissue of rats after
[19]. Hickford et al. [20] proved the unrequired side lornoxicam treatment [31]. As well as, collagen fibers
effects on 575 dogs treated by Etodolac, Carprofen, sediment around the glands were remarked by (Koyoturk
Firocoxib for 30 days such as diarrhea and bloody et al. [32]. However, decreased of Psneth’s cells secretion
diarrhea. Likewise, the loose of body weight was in line in the present study may due to the vacuolar
with the findings of Atzpodien et al. [18] who observed a degeneration of glands lining cells and exudation of blood
loss of appetite and body weight in monkeys upon using fluids. A study conducted by villegas et al. [7] proved
1 and 2g/kg of lornoxicam drug for six weeks. Esch et al. that the treatment with oxicam, meloxicam and peroxicam
[21] studied the chronic effect for different doses 16-40 cause severe inflammations related to the vacuolar
mg/kg daily of Lornoxicam drug on rats and proved that degeneration of some gland  cells  in  submucosa  layer.
the drug causes a decrease in body weight and anaemia. In accordance with the present study Sen et al. [31];
The weight loss may be attributed to the side effect of the Sorensen and Acosta [33]; Kelly et al. [34]; observed
drug on the digestive canal that may cause lack of food decrease and dissolution of the microvilli, swelling
absorption and this toxicity of the drug was related to the mitochondria, SER proliferation and deformity in nuclei of
amount of dose and the experimental period. These results the absorptive cells in rats treated by Indomethacin.
were in agreement with Kathleen and Michael [22] study These  results  are  in  conformity  with  what  Stepherns
who showed that Deracoxib and Aspirin caused changes et al. [35] and Rainsford [36] approved that rats treated
in body weight in dogs due to the pathological changes with spirin resulted in a dilation and degranulation of the

to the cytotoxic effects of the drugs on the lysosomal

the cytoplasmic organelles and the cytoplasmic
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RER. They also observed the mitochondrial cavitation of that Xefo (lornoxicam) cause duodenum changes due to
the affected absorptive cells. Somasundram et al. [37] the defect of cell internal organelles. These effects are
added that most of the mitochondrial changes in mice related to the amount of the dose and it is important to
treated by indomethacin were attributed to the lack of the prescribe the less effective dose and for the shortest
phosphoric oxidization in mitochondria which result in period possible and make periodic intestinal examination
dilation, vacuolation and destruction of RER. Moreover, if prescribed for a long period treatment.
the damages in the mitochondrial of absorptive cells may
be attributed to the hyperactivity of the enzymes as a REFERENCES
response to the damage resulting from the treatment by
the drug. It was remarked that the drug affects the 1. Hummadi, L.A. and S.H. Habashi, 2010. Histological
membrane enzymes and causes an increase in the and Ultra-structure Studies on the Liver Changes
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