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Results
I-Acute Toxicity Study

The results of this study were statistically analyzed and arranged in
tables (1-4) and graphically illustrated in histograms (1-4) with figures
(1-12) showing chromosomal and histopathological changes.

1- Weight, behavior, concentration, and number of deaths:

There were no detectable ¢ hanges in weight between control and
etodolac and meloxicam treated groups. Rats showed normal activity,
normal feeding rate, and there wére no morphological abnormalities. Rats
were alert and showed normal movements. There is no reported death in
acute toxicity study.
2-Chromosomal Study

Etodolac produced a very highly significant increase (p<0.001) in the
percentage of chromatid fragment (CF), chromatid deletion{CD) ard total
number of structural anomalies {TSA) as regard (tota! with gap &total
without gap structural abnormatities) when compared with those in control
group. While produced a non significant increase in the percentage of
chromatid gap(CG) (P>0.05), chromatid break (CB)P>0.05), chromatid
separation(CS) ( P>0.05), polyploidy (PP) ring chromosome (RC), centric
fusion (CeF), and sticky chromosomes (SC), when compared with those of
control group. '

Metoxicam produced a very highly significant increase (p<0.001) in the
percentage of chromatid fragment (CF), chromatid deletion(CD) and total
number of structural abnormalities (TSA) as regard (total with gap &total
without gap structural abnormalities) when compared with those in control
group. While produced a non significant increase in the percentage of
chromatid gap(CG) (P>0.05), chrematid break (CB) (P>0.05), chromatid
separation{C8) (P>0.05), polyploidy (PP), ring chromosome (RC), centric
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fusion (CeF), and sticky chromosomes (SC), when compared with those of
contral group.

Comparison between etodolac and meloxicam treated groups: Thers
was a not significant difference (P>0.05) between etodolac and meloxicam
treated groups after 24 hours as regard all changes.

3- Hepatic changes.

3-A. Biochemical changes:

Etodolac induced a very highly significant increase (P<0.001) in serum
AST, and ALP, and a significant increase (P<0.05) in ALT, and bilirubin
when compared with those in control rats.

Meloxicam treated rats showed a very highly significant increase
(P<0.001} in serum ALT, AST, and ALP. While showed a highly
significant increase (P<0.01) in bilirubin when compared with those in
control rats.

Compariscn between etodolac and meloxicam treated groups

Meloxicam showed a very highly significant increase (P<0.001) in
serum ALT, a significant increase (P<0.05) in AST, but a non significant
increase (P>0.05) in serum bilirubin as compared with those of etodolac
treated rats. While etodolac showed a very highly significant increase
(P<0.001) in serum ALP as compared with those of meloxicam treated rats.
3-B. Histopathological changes:

Control Group

Histopathological examination of the liver of the control group showed
normal architecture in all rats in the form of hepatocytes arranged in hepatic
figures radiating from central vein. Hepatocytes are polygonal in shape;
cytoplasm is acidophilic with one or more rounded nuclei. Portal canal with

riormal vessels present at some angles of hepatic lobules,
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Etodolac Treated group

The histopathological changes in the rats’ liver showed moderate
hepatic lesions due to acute intoxication with etodolac including, dilatation
and congestion of  the central vein and sinuscids, dilatation of portal
venules, lymphocytic infiltration of portal tract, hydropic degeneration of
hepatocytes .
Meloxicam treated group

The histopathological changes in the rats’ liver showed moderate
hepatic lesions due to acute intoxication with meloxicam including,
dilatation and congestion of the central vein and sinusoids, dilatation of
portal venules and lymphocytic infiltration of portal tract, hydropic
degeneration of hepatocytes with obliteration of some sinusoids, and fatty
changes appearing as intracvtoplasmic microvesicles .
Comparison betv:een ctodelac and meloxicam treated groups

Etodolac exerted hepatic lesions which were slightly less than those
induced by meloxicam,
4-Renal Changes
4-A. Biochemical changes

Etodolac trcated rats showed a significant increase (P<0.05) in serum
BUN, but a non significant increase {P>0.05) in serum Cr whfzn compared
to control group. Rats treated with meloxicam showed a very highly
significant increase (P<0.001) in serumn BUN, but a non significant increase
(P=0.05) in serum Cr when compared to control group.
Comparison between etodolac and meloxicam treated groups:
Meloxicam showed a very highly significant increase (P<0.001) in serum
BUN. but a non significant inerease (P>0.05) in serum Cr when compared

to etodolac group.
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4-B. Histopathological changes:

Control Group

Histopathelogical examination of the kidney of control rats showed
normat architecture in all rats in the form of cortex contains normal renal
corpusles. The proximal convoluted tubules were formed of pyramidal cells
with cen'ral rounded nuclei and acidophilic cytoplasm. The distal
convoluted tubules contain cubical cells with apical rounded nuclei. The
medulla contains collecting tubules lined with cubical and columnar cells.
Etodolac treated group

The microscopic findings of nephrotoxic effect of etodolac were
moderate Jesions. There were dilatation and congestion of intertubuiar
vessels, mflammatory cellular infiltration mostly perivascular, interstitial
hemotrhage. cloudy swelling, and mild glomerular hemorrhage. Also. there
were hypercellularity of the glomeruli, and lymphocytic intiltration.
Meloxicam treated group

The microscopic findings of nephrotoxic effect of meloxicam were
moderate ‘esions. There were  dilatation and congestion of intertubular
vessels, inflammatory cellular infiltration mostly perivascular, interstitial
hemnorrhage, hydropic changes, and mild glomerular hemorrhage. Also,
there were hypercellularity of the glomeruli, and | ymphoaytic infiltration.
Comparison between etodolac and meloxicam treated groups:
Meloxicam exerted renal lesions which were slightly more severe than

those induced by etodelac.
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Table (1): Comparison of chromosomal aberrations in metaphases

(n=250) of acute etodolac and meloxicam treated groups vs. control

group.
Chromos, Control Acute
aberrations etodolac | meloxicam
No % | No % |[No %w| X P

A-Structural

-Gap 2 0.8 |4 1.6 |9 3.0 5.31 >0.05
-Break 0 00 |2 08 |5 2.0 5.48 >0.05
-Frag 3 1.3 | 47+ 18.8 | 54* 21.6 51.20 <0.001
-Deletion l 0.4 | 15 6.0 | 18% 1.2 15.22 <0.001
-Ring chrom. 1 0.4 |4 6 {3 i3 .77 >0.05
-Cent lusion 2 0.8 |6 26 |1 0.4 .72 >0,05
-Total é gab 9 3.6 | 78* 31.2 | 90% 36.0 84.79 <0.001
-Total without

gab 7 2.8 | T4* 29.6 | 81* 32.4 78.85 <0.001
B-Numerical

-Polyploidy 2 .S |6 26 |4 1.6 2.03 >{.05
-Separation 3 1.2 |9 36 |8 3.2 3.18 >0.05
-Stick chrom 0 0o [5 2.0 |2 0.8 5.48 >0.05
-Total numer 5 2 120 8 |14 5.6 9.2% <0.0

* sig. higher number than control
N.B. There is non sig. difference between etodolac and meloxicam
treated groups.
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Compzrison of chromosomal aberration in metaphases (n=250) of acute etodolac and meloxicam
treated group vs controf group.

QConteo:
W Eradn
OMewox

Histogram (1)
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Results
Table(2): Effects of acute etodolac toxicity on serum levels of ALT,
AST, ALP, Bilirubin, BUN and creatinine in normal adult female

albino rats.

Liver and Control Acute etod
kidney t-test P-value Signif,
function tests XtSDh X+5D
Liver .
function o
ALT(IU/L) 27.2546.94 34.25+4.24 2.43 <0.05 *
AST (1U/L) | 25.78+5.f14 | 81.79x8.69 17.54 <0.001 .
Bil (mg/dl) - 0.26+0.03 0.31:0.05 2,91 <0.05 *
ALP(IU/L) 1103.88+14.80| 280.33+5.91 31.32 <0.001 e
Kidney
function
BUN(mg/dl) ; 67.41£8.56 | 75.12%5.28 2.17 <0,05 *
Cr (mg/dl) | 1.0320.18 1.05+0.20 0.21 >0.05 NS
N.B

X = Represent mean values of twenty rats
N5S= Non significant

* = Significant

**+ = Highly significant

* * *=Very highly significant

98




I

Liver and kideny function tests of acute etodolae group and control.
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Table (3): Effects of acute ineloxicam toxicity on serum levels of ALT,

AST, ALP, Bil, BUN and Cr in normal adult female albino rats.

Liver and Control acute melox
kidney t-test | P-value | Signif.
function tests X+SD X+8D
Liver
function
ALT(IU/L) 27.25+6.94 1!"56.92=l:6.63 15.22 | <0.001 PR
AST (1U/L) 25.78+5.14 | 86.42+3.08 45,26 | <0.001 LI
Bil(mg/dl) 0.26+0.03 0.37+0.16 3.02 <0.01 * %
ALP (1U/L) | 103.88+14.80 131.82+14.6] 17.41 | <0.001 * %
Kidney
function
BUN(mg/d}) 67.41:5.56 | 89.67+8.44 8.24 <0.001 _—
Cr (mg/dl) 1.03:+0.18 1.27+0.87 0.76 >0.05 NS
N.B

X = Represent mean values of twenty rats

NS= Non signiticant

+ = Significant

=+ = Highly significant

* + »= Very highly signilicant

100




_—.—%—

———— Results

Liver ard kidrey function tests of acute meloxicam group and control,
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Results

Table(4): Comparison between the effects of acute toxicity of etodolac

& meloxicam on serum levels of ALT, AST, ALP, Bil, BUN and

creatinine in normal adult female albino rats.

Liver and acute acute
k:f]ney ‘ etodolac meloxicam t-test | P-value| Signif.
function tests
X =SD X£8Dh
Liver
function
ALTIU/LY 1 34.2544,24 [ 1299246.63| 16.83 | <0.601 P
AST (IU/L) 81.79+8.69 | 86.42+3,08 2.25 <0.05 *
Bil (mg/dl) 0.31+£0.05 0.37+0.16 1,01 >0.05 NS
ALP (IU/L) | 280.33£5.91 | 231.82+]14.6| 8.71 <0.061 M
Kidney
function
BUN(mg/dl) | 75.12+£5.28 | 89.67x8.44 4,13 <0.001 P
Cr (mg/d)) 1,65+0.20 1,.27+0.87 0.70 >0.05 NS
N.B

X = Represent mean values of twenty rats

NS= Non significant

* = Significant

R

* # *+= Veiv highly significant

= Highly significant
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Liver anil kidney function tests of acute ctodolac anil acute me'oxicam

groups,
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Figure (6): A photomicrograph of a normalj meta]-lhase spread prepared from the

bone marrow cells of a eontrol rat showing normal metaphase (Giemsa Stain
Original Magnification {OM} x 1000).

)
b
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Figure (7): A photomicrograph of a2 mctaphase spread showing ehromatid gap (G)
and chromatid fragment (F) in bone marrow cells of rats treated with siagle toxie
dose of Etod (Giemsa Stain OM x 1000).
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Figurc(8): A photomicrograph of a metaphase spread showing chromatid

fragment (F) and chromatid separation (S) in bone marrow cells of rats treated
witl single toxic dosc of Melox (Glemsa Stain OM x 1000).

L]
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Fig. (9): A photomicrograph of a metaphase spread in bone marrow cells af rats
treated once orally with 1/2 the LDsy of Melox showing chromatid deletivn (D), ch.
fragment (F) and ring chromosome (R) (Giemsa Stain OM x 100().
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Figure(14): A photomicrograph of a section in rat liver of a control group showing
ordinary arranged cords of nermal hepatocytes and normal portal tracts, central
vein and svinuseids (H x & E x 100), ’

Figure (11): A phatomicrograph of a scetion in rat liver treated once vrally with

1/2 of the L5y of Melox showing congested central vein (A) and sinusoids (BY(H x
& E x 400,
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Figure (12): A photomicrograph of a section in rat liver treated once orally with
1/2 the LDsy of Etod showing hydropie hepatocellular degeneration (A), with
obliteration of sinusoids (B) (H x & E x 100).

Figure (13): A photomicrograph of a section in rat kidney of a control group
showing normal glomeruli and tubules (H x & E x 100).
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Figure (14): A photo.nicrograph of a section in rat Kidney treated once oraily with
172 the LDsy of Melox showing hydropic degeneration (A) and congested capiliaries
(BY(Hx & F x 400).

Figure (15): A photomicrograph of a section in vat kidney treated once arailly with
12 the LDsy of Erad showing hvdropic degeneration (A), hyperecliular glomeroli
(13) and congested capillaries (C} (Hx & E x 400).

v e
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1/2 the LDsy of Melox showing  dilated congested hlaod vessels{A), interstitial
hemarrhage(B), hydmpic degencration (C), perivascular inflammatory celular
infiltration (I (11 x & £ x 400},

Figure (17): A phntomicrograph of a section in rat kidney treated once orally with
1/2 the LD« of Melox showing congested intertubular blood vessels (A).
glomerular hemorrhage (B), and hydeopic degencration (C) (H x & E x 40t
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II-Short Term Chronic Toxicity Study

The results of this study were statistically analyzed and arranged in
tables (5-12) and graphically illustrated in histograms (5-12) with figures
(13-32) showing chromosomal and histopathological changes.

1- Weight, behavior, concentration, and number of deaths:

There were no detectable changes in weight between control and
treated rats, Rats: showed normal “ctivity, normal feeding rate, and there
were no morphological abnormalities. Rats were alert and showed normal
movements.

The number of deaths that occurred after 2 and 4 weeks of
adminisiration of the 1/10" of the I.D5q of meloxicam was 2 and 3 rats
respectively. While, no deaths were reported  afier 2 and 4 weeks of
administration of the 1/10" of the LDsy of etodolac (each group
compromised ot 20 rais),

2- Chromosomal Study

Changes in the chromosomal pattemn produced by repeated dose
etodolac and meloxicam for 2 weeks and 4 weeks have been statistically
analyzed and outlined in tables (5 - 6), graphically illustrated i histograms
(5 - 6), and photographed in figures (13-19).

I-At the end of the 2" week

Etodolac-treated rats showed a very highly significant increase
(P<0.001) in the percentage of CF, total with gap as well as total without
gap struetural anomalies and a highly significant increase (P<0.01) in the
percentage of CD as compared with those i contro! rats.

Etodolac treated rats showed a significant increase (P<0.05) in the
percentage of PP. as compared with those in control rats. Ftodolac induced
a non significant increase (P>0.05) in the perecentage of CG. CB, CeF. RC,
CS and SC as compared with those in conirol rats.

Meloxicam-trcated rats showed a very highly significant increase

{P<0.001} in the percentage of CF, total with gap as well as total without

— e
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Results
gap structural anomalies and a highly significant increase (P<0.01) in the
percentage of CD as compared with those in contrpl rats. )

Meloxicam induced a non significant increase (P>0.05) m the
percentage of CG, CB, RC, Cel, PP, CS, SC as compared with those n
control rais,

Comparison between etodolac and melexicam treated groups

Meloxicam induced a significan, increase (P<<0.035) in the percentage
of CD and a non significant increase (P>0.05) in the percentage of CG. CB,
CF, RC, CeF, total with gap, total without gap, PP.CS. and SC as compared
with thase in etodolac-treated rats.
11-At the end of the 4™ week

Etodo'ac induced a very highly significant increase (P<0.001) in the
percentage >f CF, total with gap and total without gap, a significant
increase (P<0.05) in the percentage of CS and CD and non significant
increase {P>01.05) in the percentage of CG, CB, !I{('. CeF. PP, and SC as
compared with those in1 the control rats.

Meloxicam induced a highly significant increase (P=0.001) in the
percentage of CF, total with gap and total without gap. a significam
increase (P<0.05) in the percentage of CD and non significant increase
(P=0.05) in the percentage of CG, CB, RC, Cel. PP CS and SC as
compared with those in the comrol. rats.

Comparison between etodolac and meloxicam treated groups:
Ftodolae-treated group showed a non sigmificant increase (P=0.05) in the
percentage of CG, CB. CT, CD, RC, CeF, total with g.a.p\ total without gap,

PP, CS, and SC as eompared with those in mefoxicam treated group.




Results
3- Hepatic changes.

3-A. Biochemical changes

At the end of the 2" week

Etodolac treated rats showed a very highly significant increase
(P<0.001) in serum AST, bilirubin, and ALF and a highly significant
increase (P<0.01yin serum ALT when compared with those in control rats.

Also meloxicam treated rats showed a very highly significant increase
(P<0.001) 'in serum ALT, AST, bilirubin, and ALP when compared with
those in control rats.

Comparison between etodolac and meloxicam treated groups

Meloxicam showed a very highly significant inerease (P<0.001) in
serum ALP, a highly significant increase (P<0.01) in serum BIL, a
significant increase (P<0.05) in serum ALT but a non significant increase
(P>0.05) in serum AST when compared with those of etodolac treated rats.
At the end of the 4" week

Etodolac treated rats showed a very highly significant increase
{(P<0.001) in serum ALT, and ALP but a non significant increase (P>0,03)
in AST, and bilirubir, when compared with those in control rats.

Also meloxicom treated rats showe_:d a very highly significant increase
(P<0.001) in serum ALT, and ALP but a non significant increase (P>0.05)
in AST, and bilirubin, when compared with those in control rats,
Comparison between etodolac and meloxicam treated groups:

Meloxicam showed a very highly significant increase (P<0.001) in
serum  ALP, a highly significant mcrease (P<0.01) in serum AST, but a
nen significant increase {P>0.05) in serum ALT and BIL when compared
with those of etodoluc treated rats.

3-B. Histopathological changes

The results obtained from the effects of etodolac and meloxicam at the

end of the 2™ and 4™ week after daily oral administration of 1/10™ of their

LDy on liver histopathology were photographed in figures (20-24),
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I-At the end of the 2™ week
Etodolac treated group

The histopathological changes in the rats’ liver showed moderate
hepatic lesions due to intoxication with etodolac including, dilatation and
congestion of the central vein and sinusoids, dilatation of portal venules,
lymphocytic infiitration  of portal tract, hydropic degeneration of
hepatocytes, fatty changes (microvesicular type), and hepatic focal
NEeCTosis.

Meloxicam treated group

The histopathological changes in the rats’ liver treated by meloxicam
showed moderate hepatic lesiors, including, ditatation and congestion of
the central vein and sinusoids, dilatation of portal venules and lymphocytic
infiltration of portal tract, bile ductular proliferation, diffuse vacuolar
degeneration of hepatocytes with obliteration of some sinusoids. and fatty
changes appearing as intracytoplasmic microvesicles.

Comparison between etodolac and meloxicam treated groups:
Meloxicam exerted hepatic lesions which were slightly more severe than
those induced by etodolac.
11- At the end of the 4™ week

Etodolac (reated group

The histopathological changes in the rats’ liver showed miid to moderate
hepatic lesicns due to intoxication with etodolac including.  dilatation and
congestion of the central vein and sinusoids, dilatation of portal venules
Jymphocytic infiltration of portal tract, hydropic degeneration of
hepatocytes, hemosidren pigment (indicating old heniorrhage) , hepatic
focal necrosis ,

Meloxicam treated group

The histopathological changes in the rats’ liver treated by'meloxicam

showed mild to moderate hepatic lesions, including, dilatation and

congestion ¢f  the central vein and sinusoids, dilatation of portal venules

L
113




e e e o Lt (R SUMES
and lymphocytic infiltration of portal tract, marked ¢osinophilia, vacuolar
degeneration of hepatocytes, hepatic focal necrosis.
Comparison between etcdolac and meloxicam treated groups:
Meloxicam exerted hepatic lesions which were slightly more severe than
those induced by etodolac.
4-Kidney function changes
1-At the end of the 2" week
Frodolac treated rats showed a wery highly significant increase
(P<0.001) in serum BUN and serum Cr when compared with these in
control rats. While meloxicam treated rats showed a very highly significant
increase (P<0.001} in serum Cr but a non significant inerease (P>0.05) in
serum BUN when compared with those in control rats.
Comparison between etodolac and meloxicam treated groups:
Etodolac showed a significant increase (P<0.05) in serum BUN and
a non significant increase (P>0.05) in serum Cr when compared with those

of meloxicam treated rats.

11-At the end of the 4™ week

Etodolac treated rats showed a significant increase (P<0.05) in serum
BUN hut a non significant increase (P>0.05) in serum Cr when compared
with those in contro! rats. Alse meloxicem treated rats showed a
significant increase (P<0.05) in serum BUN and and 2 non significant
increase (P>0.03) in serum Cr when compared with those in controi rats.
Comparison between etodolac and meloxicam treated groups;
Etodolac showed a non significant increase (P>0.05) in serum Cr and BUN
when compared with those of meloxicam treated rats.
4-B. Histopatholoegical changes

The results obtained from the effects of etodolac and melnxicam at the

end of the 2" and 4™ week after daily oral administration of 1/10™ of their

LDs, on kidney hiswopathology were photographed in figures (25-30).
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I-At the end of the 2ad week
Control Group

Histepathological examination of the kidney of control rats showed
normal architecture in all rats in the form of cortex contains normal renal
corpusles. The proximal convoluted tubules are formed of pyramidal cells
with central rounded nuclei and acidophilic cytoplasm. The distal
convoluted tubules contain cubical cells with epical rounded nuclei. The
medulla contains cotlecting tubules lined with cubical and columnar cells.
Etodolac treated group

The microscopic findings of nephrotoxic effects of etodolac were
moderate lesions, There were dilatation and congestion of intertubular
vessels, inflammatory infiltrate, interstitial hemorrhage., cloudy swelling,
focal hydropic changes, focal hyaline cast formaiion, and mild cellular
oedema. '

Meloxicam treated group

‘The microscopic findings of nephrotoxic effects of meloxicam were
moderate lesions. There were dilatation and congestion of intertubular
vesscls, chronic lymphoplasma infiitration, perivascular focal inflammatory
cellular  inhltration, interstitial hemorthage, cloudy swelling, hydropic
changes, glomeruiar hemorrhage. '

Comparison between e¢todolac and meloxicam treated groups:
Meloxicam exerted renal lesions which were similar to those induced by
etodolac.

II-At the end of the 4” week

Etodolac treated group

The microscopic findings of nephrotoxic effects of etodolac were
mild to moderate lesions. There were  dilatation and congestion of
intertubular vessels, inflanunatory cellular infiltration mostly perivascular,
interstitial hemorrhage, cloudy swelling, severe stroma!l inflammation, and
mild glome ular hemorrhage.

e B e
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Meloxicam treated group

The microscopic findings of nephrotoxic effects of meloxicam were
mild to moderate lesions. There were dilatation and congestion of
intertubular vessels, inflammatory cellular infiltration mostly perivascular,
interstitial hemorrhage, cloudy swelling, and mild glemerular hemorrhage.
Comparison between etodolac and meloxicam treated groups:
Meloxicam exerted renal lesions which were similar to those induced by

etodolac.




Table (5): Comparison of chromosomal aberrations in metaphases
(n=250) of 2 weeks etodolac and meloxicam treated groups vs. control

EFOIIE.
S ———— —
Chromos. Cuntrol 2 weeks treated
aberrations | etodolac | meloxicam ,
No % | No % | No % X P

A-Structural

-Gap 2 08 | 4 1.6 | 8 3.2 4.08 >{0.08
-Break 0 0.0 |0 0.0/ 1 0.4 2.0 >0.05
-Frag 3 1.3 j 75* 30.0 | 57+ 22.8 76.10 <f.0M
-Deletion : 1 0.4 | 7% 28| 12% 8.0 9.35, <{.01
-Ring chrom. 1 ) 04 |3 1.2 5 2.0 2.7 =005
-Cent fusion 2 08 |6 2614 1.6 2.03 =005
-Total ¢ gab v 3.6 | 95* 38.0 [ 96* 384 102.04 <0.001

-Total without
gab 7 2.8 1 o1* 36.4 | 83* 352 97.42 <0.001

B-Numerical

-Polyploidy 2 0.8 | 10* 4.0 3 1.2 7.76 <0.05
-Separation 3 i.Z 10 4.0 | 8§ 3.2 3.82 =005
-Stick chrom, 0 0.0 | 3 .27 2 0.8 282 =>0.05
-Total numer, 5 2| 23+ 9.2 113 5.2 12.59 <0.01

* sig. higher number than control.
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Comparison of chromosomal aberratian in mataphases {n = 250} of 2 weeks etodolac and
meioxicam treated graups vs contral group
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Table (6): Comparison of chromosomal aberration in metaphases

(n=250) of 4 weeks etodolac and meloxicam treated groups vs. control

group,
!_C.ﬁ-'__antml 4 weeks treated T
aberrations etodolac | meloxicam
No % | No % | No % X2 P
A-Structural
-Gap 2 08 |8 32(4 1.6 408 >0.05
-Break 0 0.0 [0 0.0]1 0.4 2.0 >0.05
-Frag 3 1.3 | 43 17.2 } 60* 24.0 50.45 <0.001
-Deletion 1 04 | 7+ 2.8 | 9~ .6 .26 <0.05
-Ring chrom. 1 04 | 4 1.6 4 1.6 2.02 >0.05
-Cent fusion 2 - 08 (6 264 1.6 351 >0.05
-Totalégab 9 3.6 |68 272 gax 328 7138 <0.001
-Total withont .
gab 7 2.8 | 60% 24.0 ) 78* 1.2 69,88 <0.001
B-Numerical
-Polyploidy 2 08 |7 2812 0.8 4.61 =0.05
-Separation 3 12 | n+ 44 4 1.6 6.49 <0.05
-Stick chrom, 0 0.0 |1 0470 0.0 2.0 >0.05
-Total numer, K 2|19 766 24 12.71 <0.01
- %
- —

* sig. higher number than control.
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etodojac
X+8D

functioy

ALTAU/L) <001 -

AST (1, <0opr -

Bi) (mg/dp) <0.001

ALP (1L, <0.001 . ;
;f‘

Kidney F
function ;

! "

BUN(mg/qy) § <0001 | .., |
S

Cr (mg/qy) 5 <6001y . !

' o= Significant

o= Highiy vignificane
Ao Very highry significane
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Table(8): Effects of 2 weeks meloxicam toxicity on

ALT, AST,

albino rats,

serum |evels

o Results

of

ALP, Bil, BUN apng creatinine in normaj adult female

Liver and 2week i ! :
. Control ) g ! :
kidney X +SD meloxicam t-test .f P-value 1 Signit
function rests X+8D '
LE\«’(.’I" o7 —‘“‘" I R
function :
ALTAUL) 127254694 | 170.5622875] g1 <0001 [ ous
H
|
ASTAUL) | 25781514 | 96.17226.13 1.82 = <0001 {
] i .
’ g |
Bilir. (mg/dt) | 0.2620.03 0.45+0.14 395 | <0.001 fae
|
|
ALP (IU/L) | 103.88+14.80 | 513.22445.20 2430 | <0.001 T
; '%'
Kidney : E\ ‘
function { [
o
BUNGmg/dl) | 67.4148.56 | 755742462 | .30 5005 | Ns
Cra(mg/dl) | 1032018 | 2014035 704 <0001 b s
: |
: |
"-"=-'==—--—-___.-!—=—-=—.-__‘____
X =Represent mean values of ten rats

NS = Non significant

* = Significant

&4 =

Highly significant

¥ ¥ *= Very highly signii:ican't
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Liver and kidney function tests of two weeks meloxicam treated group

and control.

O Controt m 2w eek melox

400

ALTIULY AST U Bilir. [mgidl} Alkal. Phos. BUN{mgfdl} Crea.tmgfdl)

Histogram (8}
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—— Results
Table (9); Comparison between the effects of 2 weeks etodelac &

meloxicam toxicity on serum levels of ALT, AST, ALP, Bil, BUN and

creatinine in norma aduit female albine rats,

Liver and 2week 2week f { o
kidney etodolac meloxicam t-test P-value F Signil. l
function tests X+8D X +SD f }
Liver |
function :
i. !‘ '
r.
ALT{IU/L) | 132.36235.65 170.56+28.75| 236 <0.05 { *
AST (TUL) | 86.81+13.49 96.17+26.,13 1.38 >0.05 , NS
'1
| f
Bil (mg/d)) | 0.36:0.06 0.45+(,14 2.64 <00t |,
| |
ALP(IU/L) |489.62+11.99 513.22+45,29| 746 a <0001 | ., |
Kidney , . i
function E | |
o
BUN(mg/dl) | 87.41+5.01 755742462 | 214 : <0.05 | -
.
Crimg/al) 1 2172009 | 2.0120.35 0.47 f >0,05 'l NS

X =Represent mean values of ten rats
NS = Non significant

* = Significant

** = Highly significant

* * *= Very highly significant
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4dweek

etodolac

X< 8Sp

ALT (tus,y |

AST (1U/L) NS
Bil (mg/qy) NS
ALP (1u/) 103.88+14.8¢ 163.45+19 93 <0.001 |
Kidney
function

BUN(mg/di) 74.45 £12.52 <0.05 *

Cr (mg/d)) 1.2640.33

X = Represeny mean values of ten rats - - T
NS =Ngn significant

o= Significant
o= Highly significant

**t=Very highiy significant
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Results

Liver and kidney function tests of four weeks treated etodelac group

and conirol

O Control m 4w eek etodol

140

Lh

o - PR R T : T =

ALTHUL) AST (lUL}  Bilir fmgidl)  Alkak Phos.  BUN(mgidf)  Crea {mgii)

Histogram {10)
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Table (11): Effects of 4 weeks meloxicam toxicity on serum levels nf

ALT, AST, ALP, Bil, BUN and crea‘inine in normal adult female

alhine rats.

Liver and 4week
Lid Control , Poval i
idney meloxicam t-test value | Gonif
X + SD Signif.
lunction tests X+SD
Liver
functien
ALT (IU/L) 27.25+6.94 | 147.37£39.50) 28.75 <(.001 L
AST (1U/L) 25.78+5.14 27.91+£2.76 1.63 >0.05 ?, NS
'i
Bii {(mg/dl) 0.26+0.03 0,26 £0.40 0.07 >0.05 NS
ALP (1U/L) | 103.88+14.80 | 237.14+47.56 7.57 <0.001 * ok
Kidney i
function i
BUN(mg/dl) | 67.41:8.56 | 74.93 £I 3.15 2.14 <(.05 *
Cr (mg/dD) 1.03+0.18 1.02+0.17 0.11 >0.05 NS
X = Represent mean values of ten rats

NS = Non significant

*

1t

L3

Significant
Highly significant

+ * += Very highly significant

ﬁﬁﬁ
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Results

Liver and kidney function tests of four wecks treated meloxicam group

250.00

200.00

150.00

100.00

50.00

0.00

and cosntrol
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. - . LA o e B
ALTHLY AST (LY Bilir, {mg/dh Alkal, Phos. BUN(I‘I’ng'dl) c

Histogram (11
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Liver ang

kidney meloxicam

XxS8p

etodelac ,

{unction tests X=8D

function ’
ALT (Tu/L) 136.28i22.87 l47.37:t39.50
AST(IU/L) 22.36+3.39 ’ 27.91+2.76
Bil (mg/dl) | 0232014 0.26 +0.40
|
ALP (1U/L) | 163.45419.93 237.14+47.56
Kidney
function
BUN(mg/dl) 7445 £12.52 7493 +13.15
Crimg/d)) | 1264033 1.02+0.17

X = Repres;]t mean values of ten rats
NS =Non significant

= Significant

** = Highly significant

Y **= Very highly signiﬁcant

0.69

|
o |

0.20

0.12

1.83

! Signit
.
q
>0.08 5 NS
f
!
b
>0.05 ' NS
<0.00] ok ok
>0.05 NS
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Results

Liver 2nd kidney function tests of four weeks treated etodolac and

meloxicam groups

O 4w eek etodol B 4w eek melox

i)

ALTIWL) AST UL Bilir. fmaidl) Alkal, Phos. BUN{mgfdl} Crea.(mgtdl)

Histogram (12)
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Fig. (18): A photomicrograph of a metaphase s
treated with 1/10 the LDs of Melox orall
frag.(F), sepcraration (S) and deletion (>

pread in bone marrow cells of rats
y daily for 2 weeks sh owing chromatid
(Giemsa Stain OM 1000).

L2

o

— n L‘M SR
Figure (19): A photomierograph of a metaphase spread in bone marrow cclls of
rats treated with 1,10 the LDss of Etod ora)

Yy daily for 2 weeks showing multiple
fragments (F) (Giemsa Stain OM x 1000),

_ﬂ==='——==—_]3=3— —




ograph of a metaphase spread in bone marrow cells of
LDsy of Mclox orally daily for 2 wecks showing ring
id deletion {D)(Giemsa Stain OM x 1004).

Figure (20): A photomicr
Fats treated with 1/19 the
chromoseme {R) and chromat

hase spread in bone marrow eells of rats

Figure (21) A photomicrograph of a metap
daily for 2 weeks showing polyploidy

treated with 1/10 the LDz of Etod orally
(Pp) (Giemsa Stain OM x 1000).
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Figure (22): A photomicrograph of a metaphase spread in bone marrow cells of
rats treated with 1/10 the LDsy of Melox orally daily for 4 weeks showing
chromatid break (B) (Giemsa Stain OM x 1000),

Fig. 23): A photomicrograph of a rhetaphase spread in bone marrow cells of rats
treated with 1/10 the LDsp of Melox orally daily for 4 weeks showing centric
fusion(CF} chromxtid deletion{D), ond ring chromosome(R) (Giemsa Stain OM
1000),

ﬁ%
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d in bone marrew cells of

e sprea

Figure 24y A photumicrograph of a metaphus
0 the LDs of Etod orally daily for 4 weeks showing seky
setion (D) (Giemsa Stain OM x 1000).

rats treated with 1/1
¢hrom. (St.) and chromatid d

SR AR

crograph of 2 section in rat liver treated with 1/10 the LDsy
for 2 weeks shuwing portal traet clironic inflammatery
congested sinusoids (B), and hcpatocellular degene ration

Figure (25): A phetemi
of Melox orally daily
cellular infiltration (A)
{CYHx&EX 100).
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. ~ LR /o Sr e
Figu icrograph of a section in rat liver treated with 1/} the L,
nf Mclox nrally daily for 2 weeks showing congested central vein ang sinusnids (A)
& focal neernsis around central vein (BYHx&Ex 10m.

Figure (27): A photomiemgraph uf a section in ra liver treated with 1/10th the

LDy of Etnd orally daily for 2 weeks showing?ortal tract with bile duetulay
proliferatinn (A), eongested blooc! vessels (B), an
infiltration (CO)(Hx&Ex 100).

__%__




4 ":.4 " - 5

[y

ed with 1/19 the LDs of

o

Fig.(28): A phnmmicrogmph of a section in rat live
daily for 4 weeks shawing portal tract ly
an (B), congoested blood vessels (C) (H

r treat
mphocytie infiltration (A),
x & E x 400).

i ENT ..".\""

Melox orally

bile ductular proliferati

rat liver treated with tf‘ll_]l“ the LDsp of

Fig.(29): A phutumicrug.ruph of a section in
Etod orally daily for 4 weeks showing dilated congested partal traet blood vessels
(A}, purtal tract chronie inflamniatory cellular infiltraton (B) (1 x & E'x 100
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Results

Figure (30): A photomicrograph of 5 section in rat kidncy treated with 1/10th the
LDz of Etod oraily daily for 2 weeks showing dilated congested blond vesgels {A),
perivascular  chronic inflammatory ecllular infiltration (B), and

eongested
glomeruli (C) ' Hx & F « 400y,

e il YN - i MR
Figure (31); A photomicrograph of » section in rat kidney treated with 1/10¢h the

LDso of Melox oraily daily for 2 weeks showing hydropic degeneration of tubules
(A) and congested capillary blood vessels B)(Hx&Ex 400},

139



hotomicrograph of a section in rat kidney treated with 1/10th the LD
of Melox nrally daily for 2 weeks showing congested intertubular capillaries (A),
intepstitiai  lymphocytic infiltration (B) ant intratubular  hyaline  cast
(thy roidization of the tubules) (C) (Hx & Ex 400).

i EE

Fig. 32: AP

Fiu. (33 A plltstomicrograph of o section in rat kidnyy treated with 1/10th the LDso
of Etod orally daily for 4 weeks showing interstial mild chrueoic  inflammatory
ceftular infiltration (A) congested blovd vessels and glomeruli (B) and cloudy
sweliing of the tubules (C) (H x & Ex 400).
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Fig. (34): ‘A photnmicrngraph nf a
LDsy of Mefox orally daily for 4 wee
cellufar infiltrarinn (A), atrophie gl
x& E x 40m,

seetinn in rat kidney freated with 10th the
ks shnwing perivascular chronie inflammatory
omternli (B) and enngested hlond vessels {C)(H

Figure (35): A phatomierograph nf a section in rat kidney treated \\'it_fl 1/10th the
LD:w of Meinx oraily daily for 4 weeks showing hydropic degeneration (A),
atraphic glomeruli (B) and congested eapiilaries (C) (H x & E x 404,
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IEI-At thé end of the follow up period
t-C hromosomalStudv _

C hanges m the chromosomal pattem produced by repeated dose
etodolac and meloxicam after 4 weeks of drug cessation h_ave been
statistically analyzed and outlined in tables-:.(l'a"-l(i), graphically illustrated |
m his;logram_{ 1'3-1(3.)‘__ . e .

Etodolac ‘induced a highly significant increasé (P<0.01} in the total
with gap and total without gap, and a non significant increase (P>0.05) in
the percentage of CG. CB. CD CF., RC, CeF, PP, CS and SC as compared
with those in the Lontrol rats. .

Melomcam'mduced a highly signif'cant increase (P.<O 01, in the
percenta;_,e of total with gap, and total w1th0ut gap, and a signiﬁcant
Increase (P<0 05y in CS but a non significant increase (P>O (5) in the
percentage of CG, CB, CD,- C_F, RC, CeF, PP and SC as compared with
lhose.in control rats.” - ‘. - ,
Comparison between etodolac and meloxicam treated groups

_ Meloxicam induced a non significant increase (P>0.05) in the
percentage of CG, C‘B‘, CF, CD, RC, CeF, total with gap, and total without
gap, PP.C§ and SC as co(mplared with those in etodolac treated rats.

2- Hep::atic changes
2-A. Bic;cher‘n'ieal-changes:'l-: . _

After the 4th week of the follow up period etodolac treated rats showed
a very hig,ﬁly signiﬁcant' increase {P<0.001) in serum ALT and- a non
significant increase (P>0. 05) in serum AST, BIL, and ALP when when
compared with (hose in control rats.

Also meloxicam tredted rats showed a very highly significant increase

(P<0.001) in serum ALT and a non significant inerease (P>0.05) in serum
AST, BIL, and ALP when when compared with those in control rats.

_— ———————— ———— —— —————————— ]
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% Results

Comparison between etodolas and meloxicam treated groups

Meloxicam showed 3 non sigﬁiﬁcam increase (P>0. 05) in serum ALT.
AST, BIL, and ALP when compared wrth those of etodolac treated rats.
2-B. Hlstopathologlcalchanges _

Ths results obtained from the effects of etodolac and meloxicam at tha
end of the foilow up period on kidney hlstopathology were photographcd
in fi igure (31),

The prewously mentioned hlstopathologlcal cnanges which produced
by the 2 drugs in the rats’ livers- at the cnd of the foliow up pcnod were
readily reverstble S ' '

3- Renal changes
3-A. Blochemlcal Lhanges _

Afier the 4th weck of the follow up period both etcdolac dFI(.i meloxicam
treated rats showed a fon significant mcrease (P>O 05) in serum Cr and
BUN when Lompared with those in control rats.,

Comparison between etodolac and meloxlcam treated groups

After the end of the follow up period meloxicam showed a non
significant increase (P>0.05) in serum Cr and BUN when compared with
those of etodoac treated rats. |
3-B. Histopathological changes:

The results obtained from the effects of etodolac and meloxicam at the
end of the follow up period on kidney histopathology were photogmphed
in figure (32). ' '

The previously mentioned histopathological changes which produced
by the 2 drugs in the rats' kidneys at the end of the follow up period were

readily reversible,




Results

Tabie (13): Comparison of chremesomal aberrations in metaphases
(n=250) of after effect etodolac and meloxicam treated groups vs.

control group.

Chromos. Contrel After effect
abcrrations etodolac | meloxicam
No % | No. % |No v X P

A-Structural

-Gap 2 0.8 | 4 16| 3 1.2 0.67 >0.45

-Break 0 00 |1 0.410 0.0 2.0 >0.05

-Frag 3 1.3 | 6 24111 4.4 503 >0.05

-Deletion 1 04 |7 287 28 4.50 >{0.05
'l -Ring chrom. 1 04 |3 1213 1.2 115 >0.05

-Cent fusion 2 08 ;7 2.82 0.8 4.61 >0.05

-To1al é gab 9 3.6 | 2B* 11.2 | 27* 10.8 11.72 <. 01

-Tutal without

gab 7 2.8 | 24 9.6 | 247 9.6 §1.34 <{0.01

B-Numerical

-Polyploidy 2 08 |2 084 1.6 1.01 >0.05

-Separation 3 29 3.6 12 48 542 <005

-Stick chrom. 1] 0.0 | 3 1.2 | & 0o 6.02 >0.05

- Total number | 5 2114 561 16 6.4 6.17 >0.05
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Comparison of chromosomai aberration in metaphases {n=250) of after effect etodaiac and
meloxicsm treated groilp vs controi group

TN

Histogram (13}
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— Results
Table (14): Effacts of after effect etodolac on serum levels of ALT,

AST, ALP, Bil, BUN and creatinine in normal adult female albine rats.

Liver and After effect

) Control
| kidney X 45D etodolac t-test | P-value Signif.
function tests X+SD
Liver
function
{OALT(IU/L) | 27.25+6.94 | 90.63%6.60 | 20.9 | <0.001 [ #++
l| AST (IU/L) | 25.78+5.14 | 28.08+7.44 | 1.14 | >0.05 | NS
!
1| Bil (mg/dl) 0.26:0.03 0.26+0.41 0.07 =005 NS
|
' ALP (1U/L) !103.88+14.80| 116.14£31.23| 1.59 | >005 | NS
' Kidney
i funection
H
E |
@BL‘-N(mg;’dl) 67.41:8.56 | 67.57+18.17| 004 | 005 | NS
|| Cr mg/dl) 1.03+0.18 1.01+0.40 | 0.13 | >0.05 | NS

X =Represent mean values of ten rats

NS = Non significant

*

* ok

* « += Very highly significant

Significant

Highly significant
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Results

Liver and kidney function tests of after effect etodoiac group and

control

O Control B After effect etedo!

B R

ALT{1UL) AST {IU/L)  Bilir. (mgidl)  Alkal. Phos.  BUN{mgidl)  Crea.tmgidi)

Histogram {14)

147




e e e (R SULLS

Table (15): Effects of after effect meloxicam on serum levels of ALT,

AST, ALP, Bil, BUN and creatinine in normal adult female alhino rats,

T Liverand | After effect
i q Control | Poval
| kidney meloxicam t-test -value ioni
| L X+SD Signif.
' function tests | X<£8D
1 Liver [ .
i ! v
function

[ ALTOU/L) | 27.25£6.94 |10027£26.28| t.64 <0.00H kK

AST (1U/L) | 25.78+5.14 | 22.08+7.44 1.83 >0.05 NS

Bil (mg/dD) 0.26=0.03 0.2620.05 | (.49 >0.05 NS
ALP (1U/L) | 103.88+14.80| 112.63=11.81 1.31 0,05 NS

Kidney

function
: BUN(mg/dl) 67.41£8.56 09.82+6.13 1.02 >0.05 NS

Cr (mg/dl) 1.03£0.18 1,13+0.04 1.53 >0.05 NS

|
i

X = Represent mean values of ten rats
NS = Non signilicant

*

Significant
#» = Highly significant

* » = Very highly significant
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Liver and kidney function tests cf after effect meloxicam group and

control

0 Control m After effect melox

120
100
B
B0
40
20
o e ST o
ALTOUA) ASTHUML)  Bilic imgidl)  Alkal. Phos.  BUNmgidi)  Crea.imgid)
Histogram {15)
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Results

Table (16): Comparison between after effect etodolac and meloxicam

on serum levels of ALT, AST, ALP, Bil, BUN and creatinine in normal

adult female albino rats.

| Liver and After effect | After effect
Kidney etodolac meloxicam t-test | P-value | Gjonif.
|function tests X£SD “F X+SD
Liver
function
l ALT(IU/L) | 90.63+6.60 | 100.27£26.28| 1.01 >0.05 NS
AST (U | 28.08£7.44 | 2208+7.44 | 1.80 | >005 | NS
| Bilir. (mg/dl) | 0.26x0.41 (.26+0.05 0.01 >0.05 NS
|
I ALP(IU/L) | 126.14231.23|112.63+11.81| .14 >0.05 NS
; Kidney
function
BUN(mg/dl) | 67.57 £18.17 | 69.82+6.13 0.52 >0.05 NS
Cr (mg/dl) 1.010.40 1.13£0.04 0.84 >0.05 NS
-i
X = Represent mean values of ten rats

NS = Nen significant

*

k=

+ + *= Verv highly significant

Significant
Highly significant
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Liver and kidney function tests of after effect etodolac and meloxicam

treated groups

O After affect etodol B After effect melox

120

20

PR

FE e, .

ALT (UML) AST (UML) Bilir. {mgfdl} Alkal. Phos. BUN{mg/dn) Crea. {mg/di)

Histogram (16}
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Figure (36): A photomicrograph of a scction in rat liver of the after cffect Etod
(treated with 1/10th the LDso of Etod orally daily for 4 wecks fotlowed by
diseontinuation for 4 weeks) showing minimal changes (11 x & E x 100).

Figure (37): A photomierograph of a section in rat Kidney of the after effect Melox
(treated with 1/10th the LDsp of Melox crally daily for 4 wecks followed by
discontinnation for 4 weeks)showing minimal changes (H x & Ex 100). (H x & Ex

400).
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IV-Results of wpoptosis (DNA fragmentation)
Acute toxicity study;
Acute liver toxicity (Figure 33):
Comparison between etodolac treated group and controls

‘here was a significant higher mean value of maximal optical density
ot acute etodolac toxicity group than controls at 600 base pair [1.26+0.09
versus 1.09+0.09; respectively,p<0.05, table (17)].
Comparison between meloxicam treated group and controls

“here was a significant lower mean value of maximal optical density
of acute meloxicam toxicity group than controls at intact DNA [91,444.38
versus 112.4£3.2 irespectively, p<0.05,table (17)] while there is a
significant higher mean value of maximal optical density of acute
meloxicam toxicity group than controls at 600, 400 and 200 base pair
[I.?2:I:I).62,']._68:h0.64 and 1.57+0.54 versus 1.09+0.09, 0.88+0.20 and
0.67+0.21 respectively, p<0.05,table (17)]

Comparison between etodolac and meloxicam treate(i groups

There was a significant higher mean value of maximal optical density
of acwe meloxicam toxicity group than acute etodolac toxicity group at
400, 200 base pair [1.68+0.64 and 1.57+0.54 wversus 0.53+0.3, and
0.70£0.01 respectively, p<0.05, table (17)]. _

Acute renal toxicity (Figure 33):

Comparison between etodolac treated groap and controls

There was a significant fower mean value of maximal optical density of
acute etodolac toxicity group than controls at intact DNA, [133.97+12.54
versus 107.85t15.73 respectively, p<0.08, table (18)].

While there was a significant higher mean value of maximal optical
density of acute etodolac toxicity group than controls at 600, 400, 200 base
pair [34.02£10.08, 73.85+3.88 and, 51.08+4.39 versus 47.40%20,
38.20+3.47 and, 17.70+6.4 respectively, p<0.05, table (18)].
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i — : Results

Comparison between meloxicam treated group and confrols

There was a significant lower mean value of maximal optical density
of acute meloxicam toxicity group than controls at intact DNA
[133.68=14.53 versus 167.85£15.73 respectively, p<0.05, table (18)].

While 1here was a significant higher mean value of maximal optical -
density of acute meloxicam toxicity group than controls ut 600, 400, 200
base pair [74.63+£2.51, 56.98+£2.23 and, 37.50£18.10 versus 47.40%1.20,
38.20+3.47 and, [7.70+6.4 respectively, p<0.05, table (18)].
Comparison between etodolac and meloxicam freated groups

There was a significant lower mean value of maximal optical density
of acute meloxicam toxicity group than acute etodolac toxicity group at
400 base pair 156.98+2.23 versus 73.85+3.88 respectively, p<0.05, table
(18}].

2- Short term chronic toxicity study

The apoptotic changes obtamned from the effects of etodolac and
meloxicam at the end of the 2™ and 4™ week after single daily oral
administration of 1/10™ of their LD:, as well as at the end of the follow up
period  were photographed in figures (34-36).
At the end of the 2" week
Liver toxicity (Figure 34):
Comparison between etodolac treated group and controls

There was a significant higher mean value of maximal optical

density of 2 weeks etodolac toxicity group than controls at intact DNA,
400, 200. basc pair [172.45£5.93, 57.90+3.11, and 27.05+4.95, versus
1.91£0.81.34.10£8.92,and {6.151:6.45 :respectivel y,p<0.035, table (19)].

Comparison between meloxicam treated group and controls
There was a significant higher mean value of maximal opticul

density of 2 weeks meloxicam toxicity group than controls at intact DNA,
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— — = Results
400, 200 basz pair [187.38+2.09, 51.65+2.48, and 23.20+1.70. versus
1.91£0.81, 34.10£8.92.and 16.15£6.24 ;respectively,p<0.05. table (19)].
Comparison between etedolac and meloxicam treated groups

There was a significant higher mean value of maximal optical
density of 2 wceks meloxicam toxicity group than 2 weeks etodolac
toxicity groud at intact DNA [ 187.38+2.09 versus ]72.45+5.93
respectively, p<0.05, table (19)].

While there was a significant lower mean value of maximal optical
density of 2 weeks meloxicam toxicity group than 2 weeks etodolac
toxicity group at 400 base pair [ 51.65£2.48 versus 57.90+3.11
respectively, p<0.05, table {19)].

Kidney toxiciry (Fi;gure 36):
Comparison between etodolac treated group and contrnls

There was a significant lower mean value of maximal opiical density
ol 2 weeks ctodplac toxicity group than controls at intact DNA
155.50+21.92 versus 113.004£2.3 ; respectively, p<0.05, table (20)]. While
there was a significant higher mean value of maximal optical density of 2
weeks etodolac toxicity group than controls at 600, 400, 200 hase pair
[54.50£33.23, 45.15+23.83 and 35.60+13.29 versus3.i0£0.90. 2.10+0.3
and 1.3040.02 respectively , p<0.05, table (20)].

Comparison between meloxicam treated group and controls

There was a signtficant lower mean value of maximal optical density
of 2 weeks nweloxicam toxicity group thun coatrols at intact DNA
[63.33£25.66 versus 113.0012.3 ; respectively, p<0.03, table {20}]. While
there was a signtftcant higher mean value of maximal optical density of 2
weeks meloxicam toxicity group than controls at 606, 400, 200 base pair
[71.01£2.64, €9.00+13.27 and 39.73x19.83 versus 3.10£0.90, 2.10£0.3 and
1.30+£0.02 respectively , p<0.05, table {20)].
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: Results
Comparison between ctodolac and meleoxicam treated groups

There was z significant higher mean value of maximal optical
density of 2 weeks meloxicam toxicity group than 2 weeks etodolac
toxicity group at 600, 400, 200 base pair [71.01£2.64, 69.00+13.27 and
39.73£19.83 Versus 54.50+33.23, 45.15+23.83 and
35.60+13.29respectively, p<0.035, table (20)].
At the end of the 4™ week
Liver toxicity (Figure 37):
Comparison between etodolac treated group and controls

There was a significant lower mean value of maximal optical density
of 4 weeks etodolac toxicity group than controls at intact DNA
[142.40+2.55 versus 151.0944.23; respectively, p<0.03, table (21)]. While
there was a significant higher mean value of maxtmal optical density of
Jweeks etodolac toxicity group than controls at intact 400, 200 base pair
[20.30£1.48, and 13.10&1.34, versus 16.11£5.62, and 10.1042.37;
respectively, p<{.03, table (21)}.
Comparison between meloxicam treated group and controls

There was a signiftcant lower mean value of maximal optical density

of dweeks meloxicam toxicity group than controls at intact DNA
[130.95£9.26 versus 151.09+4.23; resnectively, p<0.05. table (21)]. While
there was a significant higher mean value of maximal optical density of 4
weeks meloxicam toxieity group than controls at 600, 400, 200 base pair
[62.23£20.05, 41.65+14.28, and 21.85+6.58  versus 25.1049.88,
16.11£5.62, and 10.10+£2.37 ;respectively, p<0.05, table (21)].

Comparisen between etodolac and meloxicam treated groups

There was a significant lower mean value of maximal optical density
of 4wecks meloxicam toxicity group than etodolac at intact DNA
[130.95+9.26 versus 142.40+2.55; respectively, p<0.03, table (21)}.
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Results
There was a significant higher mean value of maximal optical density of 4
weeks meloxicam toxicity group than 4 weeks etodolac toxicity group at
600, 400, 200 base pair [ 62.23£20.05, 41.65214.28, and 21.85£06.58 55
versus 30.802:3.25, 20.30+1.48, and 13.10+1.34, respectively. p<0.05,
table (21)].
Renal toxicity {(Figure 37):
Comparison between ctodelac treated group and controls

There was a significant lower mean value of maximal optical density
of 4 weeks ctodolac toxicity group than controls at intact DNA
[113.8024.20 versus l42.?i5.46 : respectively, p<0.05. table (22)]. While
there was a significant higher mean value of maximal optical density ol 4
weeks etcdolac toxicity group than controls at 600, 400. 200 base pair
[79.01£6.41, 60.20£10.20, and 38.90+7.62 versus45,90+3.75. 33.10+1.74
and 18.35+2.78 respectively, p<0.03, table (22)].
Comparison betwween meloxicam treated group and controls

There was a significant lower m=an value of maximal aptical density
of 4 weeks meloxicam toxicity group than contrels at intact DNA
[129.1047.73 versus 142.7£5.56 ; respectively, p<0.05, table (22)]. While
there was a significant higher mean value of maxima! optical density of 4
weeks meloxicam toxieity group than controls at 600, 400, 200 base pair
[65.20+£9.42, 46.95+2.54 and 32.5528,73 versus 45.90+3.75, 33.10+1.74
and 18.35+2.78 respectively, p<0.03, table (22)).
Comparison between etodolac and meloxicam treated groups

Therc was a significant higher mean value of maximal optical densiy
of 4 weeks meloxicam toxicity group than 4 weeks etodolac toxicity greup
at intact DNA [ 129.10+7.73 versus 113.80+4.20 respectively, p<0.05.
table (22)). While there was a significant lower mean value of maximal
optical density of 4 weeks meloxicam toxicity group thar 4 weeks etodolac

toxicily group at 60C, 400, 200 base pair [65.20+9.42,
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16.95+2.54 and 32.5548.73 versus 70.01£6.41, 60.20+10.20, and
38.90+7.62 respectively , p<0.05, table (22)].
At the end of the follow up period
Liver toxicity (Figure 36):
Comparison between etodolac treated group and controls
There was a non significant mean value¢ of maximal optical density
of afier effect etodolac toxicity group than controls at intact DNA, 600,
400, 200 base pair [116.00£1.13, 41.35+1.48, 34.50+1.56, and 25.00+0.99
versus  113.50£22.34, 52.35+11.51, 40.25+13.70 and 28.95+4.5!
respectively, p=0.05, table (23)].
Comparison between meloxicam treated group and controls
There was a non significant mean vatue of maxima! eptical density of
after effect meloxicam toxicity group than controls at intact DNA, 600,
400, 200 base pair [115.70£2.12, 39.2012.9?; 33.5541.34 and 24.75<1.13
versus  113.50+£22.34, 5235+11.51, 40.25+13.70 and 28.95%4.51;
respectively, p>0.035, table 23HL
Comparison between etodolac and meloxicam treated groups
There was a non significant mean value of maxima! optical density of
after effect meloxicam toxicity group than after effect etodolac toxicity
group at intact DNA, 600, 400, 200 base pair [ ! 15.70+2.12, 39.204£2.97,
13,5541 .34 and 24.75+1.13 versus 116.00+1.13, 41.35%1.48, 34.50+1.506,
and 25.00£0.99  respectively, p>0.05, table (23)]
Renal toxicity (Figure 36):
Comparisco hetween etodolac treated group and controls
There was a significant lower mean value of maximal optical
density of after effect etedolac toxicity group than controls at intact DNA ,
600, 400. 200  base pair [121.50£0.71, 43.70+2.55, 36.95+1.20 and
762121 .69 versus 126.00+1.43, 48,30£2.27, 48.30+3.51 and 30.30£4.72 ;
respectively, p<0.05, table (24)].
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Results
Comparison between meloxicam treated group and controls

There was a significant lower mean value of maximal optical density
of after effect meloxicam toxicity group than controls at intact DNA. 400
base pair [120.50£0.71 and 41.98+1.45 versus  126.00+1.43,
48.30+3.51; respectively, p<0.05, table (24)].
Comparison between ctodolac and meloxicam treated groups

There was a significant higier mean value of maximal optical
density of  after effect meloxicam toxicity group than after efTect ctodalac
toxicity graup at 600, 400, 200  base pair {47.63+0.11. 41.98+1 .45, and
30.98+2.72  versus 43.70+2.55, 36.95£1.20 and 26.21+1.69 respectively,
p<0.05. table (24)],
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Table (17): Comparisen of maximal optical density of acute effect on

the liver in etodolac and meloxicam treated groups vs. control greup.

i ! Etod group | Melox group| Cont group .
E; (n=20) (n=20) (n=20) P
! test
; X +SD X +SD X  SD
Intact DNA | 10163143 |91.42438¢ | 112.4023.2 137 | >0
— i
I At600bp | 126+0.09% |1.7220.62*% | 1.09%0.09 0.88 | 005
' |
I
}
I
| At 400 bp ' 0.93£0.3 1.68+0.64*] | 0.88+0.20 1.72 >0.05
|
| At 200 bp “ 0.70+0.01 1.5720.54*] | 0.67=0.21 3.21 >0.05

 Sign. lower than eentrol,

1 Sign. higher than Etodolac.

* Sign. higher than contrel.
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Table (18): Comparison of maximal optical density of acute effect on

the kidney in ctodolac and meioxicam treated groups vs. control group.

Etod group | Melox group | Cont group ,
(n=20) (n=20) (n=20) F | P
X +SD X +SD X +SD test |
j
Intact DNA | 133.97+12.54e | 133.68+14.53¢ | 167.85+1 5731 275 >0.05
At 600 bp | 84.62£10.08* | 74.63+2.51*% | 47.40+1.20 L 744 >0.05
o ’ . i
At 400 bp 73.8513.88% | 536.98+2.23*¥ | 38.20:3.47 44.48 <0.01
At 200 hp 51.08+4.39% 17.70+6.4 3.57 =07

37.50+18.10%

® Sign. lewer than control,

¥ Sign. lower than Etedolaec.
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Table (19): Comparison of maximal optical density of 2 weeks on the

liver in etodolac and meloxicain treated groups vs. control group.

! Etod group | Melox group | Cont group
; (n=10) (n=10) (n=10) F g
! X=SD X+SD X+8D fest
| !
| Intact | 172.45+5.93* | 187.368+2.09%] 1.91+0.81 | 645.22 | <0.01
| DNA
At600bp | 77.65:8.27 | 68.85:13.58 |59.25£1251] 093 | 0.0
At 400 bp | 57.90£3.11% | 51.65+2.48*V | 34.10£8.92 | 24.11 <0.05
j
| At200bp | 27.05+4.95% | 23.20£1.70* | 16.15£6.45 | 2.89 >0.05

1 Sign. higher than Etodolac.

¥ Sign, lower than Etodolac,

* Sign. higher than control.
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Results

Table (20): Comparison of maximal optical density of 2 weeks on the

kidney in etodolac and metoxicam treated groups vs. control group.

1
|

Etod group | Melox group | Cont group ;
{(n=10} (n=10) (n=10y t F i P
X=S8D XxSD XxSD test i
Intact DNA | 55.5421.92e | 63.33+25.668 | 113.0+2.3 201 | 008
At 600 bp | 54.50+33.23* ?l.ﬂl:l:z.ﬁd*; 3.1 (0,90 4.64 =008
:
! |
At 400 bp | 45.15423.83% | 69.0£13.27%] | 2.1020.3 558 | 005
At 200 bp | 35.60+13.29* | 39.73+19.83*]| 1.30=0.02 1 1.79 !l >0.05

] Sign. higher than Etodelae.

e Sign. lower than control

* Sign. higher than control.
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Results

Tahle (21): Comparison of maximal optical density of 4 weeks on the

liver in etodolac and meloxicam treated groups vs. control group.

I_ } Etad groupl Melox group | Cont group !
f
(n=10) (n=10) (n=10) F P
’i X % SD X  SD X = SD test
L Il
|
Ei Intact DNA | 142.4042.55% | 130.95:9.26ve | t51.002423 | 322 | 7%
i_
|
| At600bp | 30.80+3.25 | 62.23+20.05%) | 25.10:9.88 § 3.28 >0.05
]
|
AL400 bp | 20.30+1.48* | 41.6514.28%1 | 16.1145.62 | 3.07 >0.05
- |
[
| At200bp | 13.10£1.34% | 21.85£6.58*] | 10.10:237 | 2.67 >0.05
!_
@ |

1 Sign. higher than Etodolac.

* Sign. higher than control.

& Sign. lower than control.

¥Sign lower than Etodolac,
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Table (22): Comparison of maximal optical density of 4 weeks on the

Kidney in etodelac and meloxicam treated groups vs, control group.

Etod group | Melox group | Cont group i e
(n==10) (n:l 0) (n=10) F P
X+8D X=Sh X +SD test I
' cous
Intact DNA| 113.80+4.20 [ 129.10+7.738 | 14274546 | 103 | <00
|
AL600bp | 79.01-6.41* | 65.2049.42*V | 45.9043.75 | 257 | <05

|
S

At400bp | 60.20£10.2% | 46.9542.54*v | 33.10+1.74 af 324 0 <00
?I i
U SV
ALZ00bp | 38.90s7.62* | 32.5548.73% ¥ | 18352278 | 213 | <005
; |
{ |
L | . e —
1 Sign. higher than Etodolac. * Sign. higher than control.
¥ Sign. lower than Etodolac, * Sign. lower than control
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Results

Table (23): Comparisen of maximal optical density of after effect on

the liver in etodolac and meloxicam treated groups vs, control group.

Etod group | Melox group| Cont greup |
(n=10) (n=10) (n=10) F | P
XxS8D X£8D X+8D test
Intact DNA | 116.0+1.13 | 115.70£2.12 | 113.5+22.34 { 0.78 >0.05
At 600 bp 41.35: 1.48 | 39.20+2.97 | 52.35+11.51 | 10.99 >0.05
At 400 bp 34.50=1.56 | 33.55+1.34 | 40.25+13.70 7.55 >0.05
At 200 bp 25.00£0.99 | 24.75+1.13 | 28.95+4.51 5.91 E >0.05
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Table (24): Comparison of maximal optical density of after effect on

the kidriey in etodolac and meloxicam treated groups vs. control group. .

l Etod group | Melox group| Cont group

' (n=10) (n=10) (n=10) F P

i X+SD X=S8SDb XzS8D test

 Intact DNA | 121.50£0.71e | 120.50+0.71e | 126.0£1.43 | 21.0 <0.05
© At600bp | 43.7:2.55e | 476320117 | 48308227 | 323 | 005
|

| At400bp | 36.95:1.2e | 4i.98x1.450e | 4830351 | 869 | o0
F

© At200bp | 26.21=1.69e | 30.98:2.72] | 30.30+4.72 2.44 >0.05

1 Sign. higher than Etodolac.

¢ Sign, lower than control.
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Results

Figure (38): Gel electrophoresis of extracted DNA of rat liver (left) and

kidney (right) of the studied 24 hours (acute toxicity) groups and control.

Lanc A- Control
Lune - Etodolac
Lane C- Etodolac
Luane D- Etodoluc
Lane E- Meloxicam
Lane F- Meloxicam

Lane - Lauder
Lane 2- Contrel
Lane 3- Fludolae
Lane 4- Ewodolae
Lane 5- Mcloxicam
Lane 6- Mcloxicam

168



e e . Rpsulis

Figure (39): Gel electrophoresis of extracted DNA of rat liver (left) and
kidney (right} o~ the studied 2 weeks {short term chronic toxicity) groups

and control,

Lane 1- Ladder
Lane 2- Control
Lane 3- Etedolac
Lane 4- Etodolac
Lane §5- Meloxicam
Lane 6- Meloxicam

Lane A- Control
Lanc B- Etadolac
Lane C- Etodolae
Lane D- Meloxieam
Lane E- Meloxicam
Lane F- Meloxicam




Results

Figure {40): Gel electrophoresis of extracted DNA of rat liver (left) and
kidney (right) of the studied 4 weeks (short term chronic toxicity) groups

and control.

Lanc 1- Ladder Lane A- Control
Lane 2- Control Lane B- Etodolic
Lane 3- Etodelac _ Lane C- Meloxicam

Lane 4- Etodolac
Lane 3- Meloxicam
Lane 6- Meloxicam
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— e Results

Figure (41): Gel :zlectrophoresis of extracted DNA ot rat liver (left) and

kidney {right) of the studied after effect {short term chronic toxicity) groups

and control.

Lane 1- Ladder Lane B- Control
Lane 2- Control Lane C- Etodolac
Lane 3- Etndniae Lane F- Etodolac
Lane 4- Etodolae Lane 13- Meloxicam
Lane 5- Melnxicam Lanc E- Mcloxieam

Lane 6- Mcloxicam




