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Results

4.1 IN VITRO STUDIES

The methanolic extract of formulations, DHC-1, Activit, Peplicare
and Normacid exhibited different levels of antioxidant activity in the

models studied.

4.1.1 DPPH ASSAY

DHC-1 showed a concentration dependent antiradical activity by
inhibiting DPPH radical with an 1Cso value of 0.428 mg/ml. The %
inhibitions at the concentrations of 0.1 and 0.2 mg/ml of the methanolic
extract of the drug were 10.25% and 23.85%, respectively. The %
inhibitions at the concentrations of 0.4 (62.15%, p<0.01), 0.6 (73.20%,
p<0.001), 0.8 (87.43%, p<0.001) and 1.0 mg/ml (92.77%, p<0.001) were
significant as compared to the control (Fig 4.1).

Methanolic extract of Activit at the concentrations of 0.1 and 0.2
mg/ml, exhibited % inhibitions of 6.53% and 11.12%, respectively. The %
inhibitions at the concentrations of 0.4 {27.63%, p<0.05), 0.6 (58.98%,
p<0.01), 0.8 (62.33%, p<0.01) and 1.0 mg/ml (78.42%, p<0.001) of DPPH
radical were significant as compared to the control. The [Cso value was
found to be 0.626 mg/ml (Fig 4.2).

It was observed that 0.1, 0.2 and 0.4 mg/ml of methanolic extract of
Pepticare produced an inhibition of DPPII radical by about 4.15%, 8.14%,
and 16.45%, respectively. The % inhibitions at the concentrations of 0.0
(31.79%, p<0.05)}, 0.8 (51.55%, p<0.01) and 1.0 (67.35%, p<0.001) were
significant as compared to the control. The ICsp value of methanolic extract
of Pepticare was 0.799 mg/ml (Fig 4.3).

The methanolic extract of Normacid at the concentrations of 0.5 and
1.0 mg/ml produced % inhibitions of 8.94% and 15.50% ol DPPII radical,
respectively. 2.0 (36.88%, p<0.05), 3.0 (66.36%, p<0.001) and 4.0 mg/ml
(89.14%, p<0.001) of methanolic extract of Normacid produced significant
% inhibitions of DPPH radical as compared to the control. The ICso value of
Normacid was 2.380 mg/ml (Fig 4.4).

The ICso of Pyrogallol was 0.010 mg/ml.
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Fig. 4.1. Scavenger effect of methanolic extract of DHC-1 (0.1, 0.2,
0.4, 0.6, 0.8 and 1.0 mg/ml) on the stable DPPH radical.

Fig. 4.2. Scavenger effect of methanolic extract of Activit (0.1, 0.2,
0.4, 0.6, 0.8 and 1.0 mg/ml) on the stable DPPH radical.

Results were expressed as percentage inhibition of absorbance at 516 nm
with respect to control. Each value represents the mean £ SEM of three

experiments.
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Fig. 4.1.
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Fig. 4.3. Scavenger effect of methanolic extract of Pepticare (0.1, 0.2,
0.4, 0.6, 0.8 and 1.0 mg/ml) on the stable DPPH radical.

Fig. 4.4. Scavenger effect of methanolic extract of Normacid (0.5, 1.0,
2.0, 3.0 and 4.0 mg/ml) on the stable DPPH radical.

Results were expressed as percentage inhibition of absorbance at 516 nm
with respect to control. Each value represents the mean £ SEM ol three

experiments.
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Fig. 4.3.
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4.1.2 ASSAY FOR SUPEROXIDE RADICAL SCAVENGING ACTIVITY

DHC-1 showed a concentration dependent inhubition of superoxide
radical with an ICso valuc of 0.607 mg/ml. The % inlubitions at varous
concentrations of methanolic extract of the drug, namely 0.1, 0 2, 0.4, 0.0,
0.8 and 1.0 mg/ml were 8.22%, 14.79%, 31.63%, BO.22%, G7.48% and
75.45%, respectively as compared (o the contiol. The % nbubitions
produced at the concentrations ol 0.4 (p~0.05), 0.0 (p<0.01), 0.8 (pP<0.001)
and 1.0 mg/ml (p<0.001) were significant as compared to the control {Fig,.
4.5.).

Methanolic extract of Activit at the concentrations of 0.1, 0.2, 0.4,
0.6, 0.8 and 1.0 mg/ml exhibited % inhibitions of 3.86%, 7 94%, 21.61%,
34.70%, 48.24% and 62.11% of supcroxide anion. The % inhibitions
produced at the concentrations of 0.6 (p<0.05), 0.8 (p<0.05) and 1.0
mg/ml (p<0.01) were significant as comparced to the contirol The ICsp valuce
was 0.825 mg/ml (Fig. 4.6.).

It was observed that 0.25, 0.50, 0.75, 1.0, 1.25 and 1.50 mg/ml of
methanolic extract of Pepticare produced an inhibition of superoxide
production by about 11.97%, 26.31%, 32.89%, 40.38%. 53.96% and
66.09% with an ICsp value of 1.151 mg/ml. The % inhibitions produced at
the concentrations of 0.50 (p<0.05), 0.75 (p<0.05), 1.0 (p<0.05), 1.25
(p<0.01) and 1.50 mg/ml (p<0.001} were significant as compared to the
control (Fig. 4.7). '

The inhibition of generation of superoxide radical was 6.21%,
10.76%, 22.19%, 37.28%, 46.22% and 61.08%, respectively when treated
with 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 mg/ml! of Normacid. The % inhibitions
produced at the concentrations of 3.0 (p<0.05), 4.0 (p<0.05) anc.i 5.0
mg/ml (p<0.01) were signiflicant as compared to the control The 1Csy value
of Normacid wus 4.170 mg/m! (Fig. 4.8).

ICs0 of ascorbic acid was 0.025 mg/ml.
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Fig. 4.5. Scavenger effect of methanolic extract of DHC-1 (0.1, 0.2,
0.4, 0.6, 0.8 and 1.0 mg/ml} on superoxide production
generated in riboflavin-light-NBT system.

Fig. 4.6. Scavenger cffcct of methanolic extract of Activit (0.1, 0.2,
0.4, 0.6, 0.8 and 1.0 mg/ml}] on superoxide production
generated in riboflavin-light-NBT system.

Results were expressed as percentage inhibition of absorbance at 290 nm
with respect to control. Each value represents the mean + SEM of three

experiments.
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Fig. 4.5.
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Fig. 4.7. Scavenger effect of mecthanolic extract of Pepticarc (0.25,
0.50, 0.75, 1.0, 1.25 and 1.50 mg/ml) on superoxide
production generated in riboflavin-light-NBT system.

Fig. 4.8. Scavenger effect of methanolic extract of Normacid (0.5, 1.0,
2.0, 3.0, 4.0 and 5.0 mg/ml} on supcroxide production
generated in riboflavin-light-NBT system.

Results were expressed as percentage inhibition of absorbance at 290 nm
with respect to control. Each value represents the meun £ SEM of three

experiments.

161)



Results

dekk

Fig. 4.7.

R s I T ¢ R R
MOARARIMINANNARANNANRAINARANANAARAAIANAANAAIR AR * MANAARARKAAANNANAIARNAAANRIARNAANNRANNAIANK
R NN T R

e
P Bl 2 AR AN RS
- — x

Fig. 4.8.

0.75
Concentration (mg/ml)

«
s
s
<
S
D
«
«
<
B
<
<
0
B
D
0.5
"
g
+
«
.

i
4
b
S
X
K]
3}
)
s
s
0.25

T T g : T
Rl <> (=3 (=4 > < (=] =4 < < [ (=4 [ < (4
o W < N o v r~ o [Tg] A (2] (] L]

uonIqIyut 9%, : uonIqIyur %,

161

Concentration (mg/ml)

0.5




SET 1:

PYLORUS-LIGATION

INDUCED ULCER MODEL
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4.2 IN VIVO STUDIES

4.2.1 PYLORUS LIGATION-INDUCED ULCER METHOD
4.2.1.1 GASTRIC PARAMETERS

4.2.1.1.1 Effect of drugs on ulcer index
In the stomach of normal control rats (Group 1) no ulcers were
observed. However, it was observed that in the pylorus-ligated control
group (Group 2) the ulcer index was significantly (p<0.001) increased as
compared to normal control group. In the rats of this group, maximum
number of ulcers were of the ulcer score 4 and 5. A number of perforated
ulcers {score 25) were also observed (Fig. 4.9 and Fig. 4.17).
Administration of DHC-1 in pylorus-ligated rats K produced a
significant (p<0.001) reduction in ulcer index at all the four doses (125,
250, 500 and 1000 mg/kg) as compared to the pylorusdiéated control
group. The percentage reductions in ulcer index were 42.19%, 77.63%,
87.87% and 95.42% in groups 3, 4, 5 and 6, respeclively. All the ulcers in
DHC-1 treated groups were of score 1 and 2 and no perforated ulcers were
observed (Fig. 4.9 and Fig. 4.18). |
Administration of Activit (125 mg/kg and 250 mg/kg) in pylorus-
ligated rats did not produce a significant decrease in ulcer index as
compared to the pylorus-ligated control (Group 2); the percentage
reduction being only 1.08% and 11.05%, respectively, A significant
reduction in ulcer index was observed at the doses of 500 mg/kg (p<0.05)
and 1000 mg/kg (p<0.001}) with percentage reductions of 30.13% and
42.53%. The ulcers in groups 5 and 6 were of score 1, 2, 3, and 4 bul no
perforated ulcers (score 25) were observed (Fig. 4.11 and Fig. 4.19).
Administration of Pepticare (125, 250, 500 and 1000 mg/ky)
followed by pylorus-ligation produced a decreasc in ulcer index at all the
four doses as compared to the control group (Group 2); the percentage
reductions being 16.77%, 48.46%, 70.46% and 92.24%, respectively.
Significant reduction (p<0.001) in ulcer index was observed at the doses ol

250 mg/kg, 500 mg/kg and 1000 mg/kg. The ulcers of rats of groups 4, 5
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and 6 were of score 1, 2, 3 and 4 and no perforated ulcers were observed
(Fig. 4.13 and Fig. 4.20).

Administration of Normacid followed by pylorus-ligation did not
reduce the ulcer index significantly at the doses of 125 my/kg (6.74%) and
250 mg/kg (16.17%) but at the higher doses namely, 500 mg/kg (66.31%)
and 1000 mg/kg (80.59%), it produced a significant (p<0.001j reduction in
ulcer index as compared to pylorus-ligated control. The ulcers of groups 5
and 6 werce of scorc | and 2 and no perforated ulcers were observed (Fig.

4.15 and Fig. 4.16).

4.2.1.1.2 Effect of drugs on total acidity of gastric fluid

The total aciditly ol gastric {luid secreted in the rats of pylorus-
ligated control group (Group 2) was significantly {p<0.001) increased as
compared to the normal control group (Group 1).

Administration of DHC-1 followed by pylorus-ligation significantly
{(p<0.001) decreased the total acidity ol gastric fluid ot all the four doses,
namely 125, 250, 500 and 1000 mg/kg as compured (o pylorus-ligated
control (Fig. 4.9).

Administration of Activit followed by pylorus-ligation did not affect
the total acidity of gastric fluid at the lower doses, namely 125 mg/kg and
250 mg/kg but significantly (p<0.01) reduced it at the higher doses of 500
mg/kg and 1000 mg/kg as compared to pylorus-ligated control (Fig. 4.11).

Administration ol Peplicarc [ollowed by pylorus-ligation,
significantly lowered the total acidity at all the four dosc levels, namely,
125 mg/kg (p<0.05), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to pylorus-ligated control (Fig. 4.13).

Administration of Normacid followed by pylorus-ligation significantly
lowered the total acidity at all the four doses, namely, 125 mg/kg (p<0.05),
250 mg/kg (p<0.001), 500 mg/kg (p<0.001} and 1000 mg/kg (p<0.001)
when compared to the pylorus-ligated control {Fig. 4.15).

163



Results

4.2.1.1.3 Effect of drugs on volume of gastric fluid

In the rats of pylorus-ligated control group (Group 2} the volume of
gastric fluid secreted was significantly (p<0.001) increased as compared to
the normal control group (Group 1}.

Admimistration of DHC-1 followed by pylorus-hgation did not alter
the volume of gastric fluud at the dose of 125 mg/kg but sigmficantly
reduced the volume of gastric flud at the doses of 250 mg/kg (p<0O 05},
500 mg/kg (p<0 001} and 1000 mg/kg (p<0.001} as compared to the
pylorus-hgated control (Fig. 4.10).

Administration of Activit, at all the four doses (125, 250, 500 and
1000 mg/kg) significantly {p<0.001} reduced the volume of gastric fluid as
compared to the pylorus-ligated control group (Fig. 4.12).

Administration of Pepticare 1n pylorus-hgated rats did not
significantly alter the gastric content at the doses of 125 and 250 mg/kg,
but reduced the volume at the doses of 500 mg/kg (p<0.05) and 1000
mg/kg (p<0.01) as compared to the pylorus-hgated control group (Fig
4.14).

Adminstration of Normacid (125, 250, 500 and 1000 mg/kg)
followed by pylorus-ligation did not significantly reduce the volume of
gastric fluid as compared to the pylorus-hgated control group (Fig. 4.16).

4.1.1.1.4 Effect of drugs on pH of gastric fluid

The pH of gastric fluid secreted 1n the rats of pylorus-ligated control
group {Group 2) was significantly (p<0.001) reduced as compared to the
normal control group (Group 1).

Admunistration of DHC-1 followed by pylorus-ligation raised the pH
of gastnic fluid mm pylorus-ligated rats at the doses of 250 mg/kg (p<0.05},
500 mg/kg (p<005) and 1000 mg/kg (p<0.001) but did not produce a
significant rise m pH at the lower dose of 125 mg/kg as compared to the
pylorus-higated control group (Fig. 4.10).

Administration of Activit (125 mg/kg) followed by pylorus-hgation
did not significantly alter the pH of gastric fluid. However, at the higher
doses of 250 mg/kg, 500 mg/kg and 1000 mg/kg 1t significantly (p<0.001)
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increased the pH of the gastric content as compared (o 111; pylorus-ligated
control (Fig. 4.12).

Administration of Pepticare followed by pylorus-ligation increased
the pH of gastric fluid in pylorus-lignted rats at the dose levels of 250
mg/kg (p<0.05), 500 mg/kg (p<0.01) and 1000 mp/kg (p<0.001) when
compared to pylorus-ligated control, whercas it did not produce any
significant change at the lower dosc of 125 mg/kg (Fig. 4.14).

Administration of Normacid at the lower dose levels of 125 mg/kp
and 250 mg/kg followed by pylorus-ligation did not aflect the pH of gastiic
juice but significantly (p<0.001) mcieased the pll at the higher doses of
500 mg/kg and 1000 mg/kg as compuied (o the pylorus-ligated contiol
group (Fig. 4.16).
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Fig. 4.9. Effect of DHC-1 on the ulcer index and total acidity of
gastric fluid of pylorus-ligated rats.

Fig. 4.10. Effect of DHC-1 on the volume and pH of gastric fluid of
pylorus-ligated rats.

Group 1: Normal control

Group 2: Pylorus ligated control

Group 3: DHC-1 (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: DHC-1 (250 mg/kg, p.o.) followed by pylorus-figation
Group 5: DHC-1 (500 mg/kg, p.o.) followed by pylorus-ligation

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mcan + SEM.
Group 2 was comparcd with group 1.
Groups 3, 4, 5 and 6 were compared with group 2.
*p<0.05; Mp<0.01; ™ p<0.001; NS = Non Significant
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Fig. 4.11. Effect of Activit on the ulcer index and total acidity of
gastric fluid of pylorus-ligated rats.

Fig. 4.12. Effect of Activit on the volume and pH of gastric fluid of
pylorus-ligated rats.

Group !: Normal control

Group 2: Pylorus ligated control

Group 3: Activit (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Activit (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5. Activit (500 mg/kg, p.o.) followed by pylorus-ligation

Group 6: Activit (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mcan + SEM.
Group 2 was compared with group |.
Groups 3, 4, 5 and 6 were compared with group 2.

‘p<0.05; "p<0.01; mp<0.001; NS = Non Significant
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Fig. 4.13. Effect of Pepticare on the ulcer index and total acidity of
gastric fluid of pylorus-ligated rats.

Fig. 4.14. Effect of Pepticarc on the volume and pH of gastric fluid of
pylorus-ligated rats.

Group 1: Normal control

Group 2: Pylorus ligated control

Group 3: Pepticare (125 mg/kg, p.o.) followed by pylorus-higation
Group 4: Pepticare (250 mg/kg, p.o.) followed by pylorus-ligation
Group &: Pepticare (500 mg/kg, p.o.) followed by pylorus-ligation

Group 6: Pepticare (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mecan = SEM.
Group 2 was compared with group I,
Groups 3, 4, 5 and 6 were compared with group 2.
'p<0.05; "'p<0.01; ""p<0.001; NS = Non Significant
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Fig. 4.15. Effect of Normacid on the ulcer index and total acidity of
gastric fluid of pylorus-ligated rats.

Fig. 4.16. Effect of Normacid on the volume and pH of gastric fluid of
pylorus-ligated rats.

Group 1: Normal conirol

Group 2: Pylorus ligated control

Group 3: Normacid (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Normacid (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: Normacid (500 mg/kg, p.o.) followed by pylorus-ligation

Group 6: Normacid (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean £ SEM.
Group 2 was compared with group 1.
Groups 3, 4, 5 and 6 were compared with group 2.
'p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Fig. 4.17. Photomicrographs showing effect of DHC-1 on the‘j.stomach

of pylorus ligated rats.

1. Normal control

2. Pylorus ligated control
3. DHC-1 {125 mg/kg, p.o.)
4. DHC-1 {250 mg/kg, p.o.}
5. DHC-1 (500 mg/kg, p.o.)

6. DHC-1 (1000 mg/kg, p.o.)
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Fig. 4.18. Photomicrographs showing effect of Activit on the stomach

of pylorus ligated rats.

A. Activit (125 mg/kg, p.o.)
B. Activit (250 mg/kg, p.o.)
C. Activit (500 mg/kg, p.o.)

D. Activit' (1000 mg/kg, p.o.)
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Fig 4 18(A) Kig 4 18 (B)
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Fig. 4.19. Photomicrographs showing effect of Pepticarc on the

stomach of pylorus ligated rats.

A. Pepticare (125 mg/kg, p.o.)
B. Pepticare (250 mg/kg, p.o.)
C. Pepticare (500 mg/kg, p.o.)

D. Pepticare (1000 mg/kg, p.o.)
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Fig. 4.20. Photomicrographs showing effect of Normacid on the

stomach of pylorus ligated rats.

A. Normacid (125 mg/kg, p.o.)
B. Normacid (250 mg/kg, p.o.)
C. Normacid {500 mg/kg, p.o.)

D. Normacid (1000 mg/kg, p.c.)
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4.2.1.2 TISSUE PARAMETERS

4.2.1.2.1 Effect on lipid peroxidation

Pylorus-ligation (Group 2} significantly {(p<0.001) increase& lipid
peroxidation in stomach of rats as compared to the normal control group
(Group 1).

Administration of DHC-1 (250 mg/kg, 500 mg/kg and 1000 mg/kg)
followed by pylorus-ligation brought about o significant (p<0.001)
reduction in lipid peroxidation as compared to pylorus-ligated control; but
could not affect the same at the lower dose of 125 mg/kyg (Table 4.1).

Administration of Activit followed by pylorus-ligation did not reduce
the MDA content at the dose of 125 mg/kg but decreased the MDA content
significantly at the dose levels of 250 mg/kg (p<0.01), 500 mg/kg
(p<0.001) and 1000 mg/kg (p<0.001) as compared to pylorus-ligated
control (Table 4.2).

The extent of lipid peroxidation was not reduced by 125 mg/kg of
Pepticare, but treatment with higher doses, namely 250, 500 and 1000
mg/kg lowered the MDA lcvels significantly (p<0.001) as compared to the
pylorus-liguted control group (Table 4.3).

Administration of Normacid (125, 250, 500 and 1000 mg/kg)
followed Dby pylorus-ligation significantly (p<0.001) lowered the MDA
content in stomach as compared (o the pylorus-ligated control group
(Table 4.4).

4.2.1.2.2 Effect on endogenous antioxidants

4.2.1.2,2.1 Effect on Superoxide dismutase

Pylorus-ligation (Group 2) significantly (p<0.001} reduced the SOD
levels as compared to normal control group (Group 1).

Administration of DHC-1, Activit, Pepticare and Normacid {cllowed
by pylorus-ligation did not affect the levels of SOD at the doses of 125, 250
and 500 mg/kg but at the dose of 1000 mg/kg they signilicantly (p<0.001)
increased the SOD levels as compared to the pylorus-ligated control group
(Tables 4.1, 4.2, 4.3 and 4.4).
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4.2,1.2.2.2 Effect on Catalase

The catalase activily pylorus-ligated control group (Group 2) was
significantly (p<0.01) reduced as compared to normal control group

Administration of DHC-1, Activit, Pepticarc and Normacid (125, 250
and 500 mg/kg) followed by pylorus-ligation did not produce any
significant effect on catalase levels as compared to the pylorus-ligated
control group; but at the higher doses of 1000 mg/kg, DHC-1 (p<0.05),
Activit (p<0.05), Pepticare (p<0.05) and Normacid {p<0.01) increased thc
catalase levels significantly (Tables 4.1, 4.2, 4.3 and 4.4).

4.2.1.2.2.3 Effect on Reduced glutathione '

A significant (p<0.001) reduction in reduced ghutathione
concentration was obsecrved in pylorus-ligated rats (Group 2) as compared
to normal control group {(Group 1). '

Administration of DHC-1 followed by pylorus-ligation significantly
increased the GSH content at all the four doses, namely 125 mg/kg
(p<0.05), 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to pylorus-ligated control group (Table 4.1).

Administration of Activit followed by pylorus-ligation increased the
GSH content significantly at all the four doses, namely 125 mg/kg
(p<0.03), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to pylorus-ligated control (Table 4.2). .

Administration of Pepticare and Normacid, at the dose of 125 mg/kg
followed by pylorus-ligation did not produce any significant effect on the
level of GSH in stomach of rats but significantly (p<0.001) increa.sed GSH
concentration at the doses of 250, 500 and 1000 mg/kg as compared to
pylorus-ligated control (Tables 4.3 and 4.4).
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Table 4.1: Effect of DHC-1 on lipid peroxidation (MDA coatent),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of pylorus-ligated rats.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutasc (usmoles of
(nmoles of (ng of GSH/ {(Units/ , H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/

e . _ ..mg protein)
Group 1 3.4510.24 3.31+0.14 5.64 £ 0.32 8.27 £ 0.22

Group 2 10.090.44™" 0.58 £0.14™" 2.37+0.26"" 5.93+0.60

Group3  9.1310.638  1.25+0.32° 2.49+0.2N 599+0,71N8
Group 4 4.75+0.41"" 1.88%1.04" 2.63+0.93N 6,25+ 0.85N
Group5 3.99£0.13" 2.49%0.43™ 3.03+1.08% 7.00% 1,158

Group6 2.23+0.177° 3.53:0.36" 4.95+1.35 825%1.10

74.675 28.426 26.073 6.494

F value

<0.0001 ©<0.0001 <0.0001  0.0013
P value

J S - B S R

Group 1: Normal control
Group 2: Pylorus ligated control
Group 3: DHC-1 (125 mg/kg, p.o.) followed by pylorus-ligation

(
Group 4: DHC-1 (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: DHC-1 {500 mg/kg, p.o.) followed by pylorus-ligation
(

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.
Group 2 was compared with group 1.
Groups 3, 4, 5 and 6 were compared with group 2.
"p<0.05; ”p<0.0]; ""p<0.001; NS = Non Significant
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Table 4.2: Effect of Activit on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of pylorus-ligated rats.

GROUPS

- AR —— s Bt ottt ploa s 8 s

P TP

Group 1: Normal control

Group 2: Pylorus ligated control

Lipid Reduced wgﬁperoxﬁié Catalase
Peroxidation Glutathione Dismutase {nmoles of
(nmoles of (ug of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/

L . N mg protein)
Group 1 3.4510.24 3.31+0.14  5.64%0.32 8.27 £ 0.22
Group2 10.09% 0.44™" 0.58+0.14™ 2.37+0.26" 5.93+0.60™"
Group3 9.66 £ 0.55N 1,58 £0.30" 2,29+ 0.12N% 5,97 + 0.15n8
Group4 7.30:042"7 2.35:0.22" 2.30+0.13% 6.03+0.26Ns
Group 5 5.84+0,38 2.63+0.25"° 3.13%0.09N 6.51+0.29Ns
Group6 4.90£0.36"" 3.07+0.19™" 4.40+0.32" 7.46+0.21°

42.061 22.436 36.541 8.792
F value
" <0.0001 <0.0001 " '<0.0001 0.0002
P value

Group 3: Activit (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Activit (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: Activit (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: Activil (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compiared with Group 2.

"p<0.05; "p<0.01; "‘p<0,00I; NS = Non Significant
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Table 4.3: Effect of Pepticare on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of pylorus-ligated rats.

GROUPS Lipid Reduced Superbxidéﬂ " Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of (ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/
e ... mg protein)
Group 1 3.45 £ 0.24 3.31+£0.14 5.64 £ 0.32 8.27 £0.22
Group 2  10.09t0.44™"  0.58+0.14"" 2371026  5.93%0.60
Group 3 9,12 £ 0.60Ns 1.51 £ (3.,24N8 2,42 1 Q,41HNs 5.96 £ 0.64N8
Group4  5.87+035"  271+0.58" 2.78 £ 0.37NS  6.49 1 0.43Ns
Group S  4.17+0.39"" 20924030 3.30+0.18% | 737 £ 0. 19N
Group6  3.59%0.57"" 3.53+0.36"" 5.07+0.17°7  8.28%0.19
42.169 14.813 26,073 6.494
F value
<0.0001 <0.0001 <0.0001 0.0002
P value
Group 1: Normal control
Group 2: Pylorus ligated control
Group 3: Pepticare (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Pepticarc (250 mg/kg, p.o.) lollowed by pylorus-ligation
Group 5: Pepticare (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6:

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
‘p<0.05; "p<0.01; *'"p<0.001; NS = Non Significant

Pepticare (1000 mg/kg, p.o.) followed by pylorus-ligation
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Table 4.4: Effect of Normacid on lipid peroxidation (MDA content}),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of pylorus-ligated rats.

e

GROUPS

e ——— ] 4 ot b b s

Lipidw B Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of {ng of GSH/ {(Units/ H20.
MDA/ mg protein) mg protein) consumed/
mg protein) min/

.. ) . . : ...mg protein)
Group 1 3.45 % 0.24 3.31+£0.14 5.64 £ 0.32 8.27 £ 0.22
Group 2 10.09£0.44"" 0.58+0.14™" 2.37£0.26" 5.93+0.60"
Group3  5.38+0.487  1.43:£0.18% 234 +0.26N 573+ 0.38Ns
Group4 4.00:0.17"" 2.4440.19" 2.73+0.108 6.52+0.36Ns
Group 5 3.35%0.43™" 3.36+0.20"" 3.17£0.08% 693 +0.15N
Group6 2.8910.15" 4.45+0.34"" 455+020" 823+0.14"

61.058 45.725 36.698 9.991
F value
<0.0001 <0.0001 <0.0001 <0.0001
P value
Group 1: Normal control
Group 2: Pylorus ligated control
Group 3: Normacid {125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Normuacid {250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: Normacid (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: Normacid (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
’p<0.05; "'p<0.01; mp<0.001; NS = Non Significant
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4.2,1.2.3 Effect on membrane bound enzymes

4.2.1.2.3.1 Effect on Sodium Potassium ATPase

In the stomach of pylorus-ligated rats (Group 2) {he, activity of
NatK*ATPase enzyme was significantly (p<0.001} reduced as compared to
the normal control group.

Administration of DHC-1 und Activit, at the doses of 250, 500 and
1000 mg/kg followed by pylorus-ligation, significantly (p<0.601)} increascd
the activity of Na‘*K'ATPase cenzyme as compared to the pylorus-ligated
control but did not affect the levels at 125 mg/kg (Tables 4.5 and 4.6).

Administration ol Pepticare and Normacid, at the doses of 125, 250
and 500 mg/kg followed by pylorus-ligation, did not significantly increase
the activity of Na‘K'ATPase enzyme as compared to the pylorus-ligated
control group. Only the higher dose of these drugs, i.e. 1000 mg/kg
produced a significant (p<0.001} rise in the activity of Na*K'ATPase
enzyme (Tables 4.7 and 4.8).

4.2.1.2.3.2 Effect on Calcium ATPase

Pylorus-ligation (Group 2) led to a significant (p<0.001) decrease in
the Ca2*ATPase activity when compared with norial control group (Group
1).

Administration of DHC-1 followed by pylorus-ligation significantly
increased the Ca?*ATPasc activity at all the doses namely, 125 mg/kg
(p<0.05), 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to pylorus-ligated control (Table 4.5).

Administration of Activit (125 mg/kg and 250 mg/kg) followed by
pylorus-ligation did not significantly increase the activity of Ca2*ATPase
enzyme as compared to the pylorus-ligated control group. Only the higher
doses of this drug, i.c. 500 mg/kg (p<0.01) and 1000 mg/kg (p<0.001)
produced a significant rise in the aclivity of Ca?’ATPasc snzyme (Table
4.6).

Administration of Pepticare followed by pylorus-ligation also

significantly increased the Ca2*ATPase activity at all the doses namely, 125
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mg/kg (p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to pylorus-ligated control (Table 4.7).
Administration of Normacid in pylorus-ligated ruts increased the
Ca2*ATPase activily significantly at all the four doses, namely 125 mg/kg
(p<0.05}, 250 mg/kg (p<0.05), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to pylorus-ligated control group (Table 4.8).

4.2.1.2.3.3 Effect on Magnesium ATPase

In the stomach of pylorus-lignted rats (Group 2) there was a
significant (p<0.001) reduction in the Mg2'ATPase activily as compared to
normal control group (Group 1). _

Administration of DHC-1 (125, 250, 500 and 1000 mg/kg) lollowed
by pylorus-ligation produced a signilicant (p<0.001} incrcuse in the activity
of Mg**ATPase as compared to pylorus-ligated control group {Table 4.5).

Administration of Activit at the dose of 125 mg/kg followed by
pylorus-ligation did not produce a significant change in the level of
Mg2*ATPase enzyme, but a significant (p<0.001) rise in activity of
Mg2*ATPase enzyme was observed at the higher doses of 250 mg/kg, 500
mg/kg and 1000 mg/kg as compared to pylorus-ligated ruts (Table 4 6).

Administration ol Pepticare followed by pylorus ligation produced a
significant (p<0.001) increase in the aclivity of Mg?'ATPase at all the four
doses namely, 125, 250, 500 and 1000 mg/kg as compared to the pylorus-
ligated rats (Table 4.7).

Administration of Normacid also  signilicantly increased the
Mg2*ATPase activity at all the doses namely, 125 mg/kg (p<0.05), 250
mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg (p<0.001) as
compared to pylorus-ligated control group (Table 4.8).
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Table 4.5: Effect of DHC-1 on membrane bound enzymes, namely
Na*K*ATPase, Ca2*ATPasc and Mg?'ATPase in the stomach of pylorus
ligated rats.

o Py e Y

" GROUPS  Na'K‘ATPase  CaZ'ATPase  Mg2'ATPase
{nmoles of {nmoles of {umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

mg protein) mg protein) mg protein)
Group 1 5.29+0.18 3.65+£0.30 3.52 £ 0.20
Group 2 1.49 £ 0.10"" 1.62+ 0,17 1.54 £ 0.13""

Group 3 2.17 + 0,08N8 1.98 £ 0.24 2.78 +0.27"
roup4  3.61£007"" 2.73+0.12" 3.13+0.24™"
Group5  4.63+0.08""  2.83+0.17""  3.43+0.17"

Group6  6.70£0.10""  3.80+0.32""  3.56+0.15"

70.96 18.774 27.149

F value

<0.0001 <0.0001 ~—<0.0001
P value

Group 1: Normal control

Group 2: Pylorus ligated control

Group 3: DHC-1 (125 mg/kg, p.o.} [ollowed by pylorus-ligation
Group 4: DHC-1 (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: DHC-1 (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: DHC-1 (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<().()]; mp<0.()01; NS = Non Significant
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Table 4.6: Effect of Activit on membrane bound enzymes,
namely Na‘K*ATPase, Ca?*ATPase and Mg2*ATPase in the
stomach of pylorus ligated rats.

GROUPS Na*K*ATPase Ca2*ATPase Mg2*ATPase
{umoles of (nmoles of (nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

e ...__mgprotein)  mg protein) = mg protein)
Group 1  5.29 £0.18 3.65 + 0.30 3.52 £ 0.20
Group2  1.49 £ 0.10™" 1.62+0.17"" 1.54 £0.13""

Group 3 2,18 £ 0.13Ms 2,12+ 0.14 N8 2,0210.14n08
Group4 280017 2.61:£030%  250%0.15"
Group5 3.06+0.13™  291:0.13"  3.14+0.06™"

Group6 4.26 +0.20""  3.33+0.13""  3.31+0.06"

79.436  11.444 34.538

F value

~ <0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Pylorus ligated control
-Group 3: Activit (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Activit (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: Activit (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: Activit {1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.
Group 2 was comparced with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "'p<0.01; ""p<0.001; NS = Non Significant
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Table 4.7: Effect of Pepticare on membrane bound enzymes,
namely Na*K*ATPase, Ca2*ATPase and Mg2*ATPase in the
stomach of pylorus ligated rats.

pre—— PR [

GROUPS Na‘'K'ATPase  CuaZ*ATPase Mg2-ATPase
{nmoles of (umoles of {(nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

] mg protein) mg protein) mg protein)
Group 1 5.29 £ 0.18 3.65 £ 0.30 3.52 £ 0.20
woup2 14910107 1.62+0.177"  1.54%0.13"

Group3  1.50+0.058  279+0.12"  263+0.14""
Group4  1.92£0.17ns 2.88+0.11"" 2.93+0.14""
Group 5  2.46+0.39%  299+0.107  3.30+0.10"7

Group 6  3.69 % 0.40"" 3.30+0.13™"  3.6220.17"

34.338 T 16,909 27.149

F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Pylorus ligated control

Group 3: Pepticare (125 mg/kg, p.o.) followed by pylorus-ligation
Group 4: Pepticare (250 mg/kg, p.o.) followed by pylorus-ligation
Group 5: Pepticare (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: Pepticare (1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean L SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.

'p<0.05; “p<0.01; ‘"p<().001; NS = Non Significant
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Table 4.8: Effect of Normacid on membrane bound enzymes,
namely Na*K+*ATPase, Ca2*ATPase and Mg2‘ATPase in. the

stomach of pylorus ligated rats.

e Stk S

GROUPS Na‘K'ATPase Ca2+tATPasc Mg2+ATPase
(nmoles of (nmoles of {(nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

i mg protein) mg protein) mg protein)

Group | 5.29120.18 3.65+ 0.30 3.52 £ 0.20

Group 2 1.49 £ 0.10"" 1620177  1.5420.13™"
Group 3.. 1.53£0.10N 2.59 £ 0.23" 2.42+0.18
Group 4  2.06 £0,12ns 2.65+0.15" 2.75+0.17""
Group 5  2.50+0.40N  306+0.107°  3.1710.17""

Group 6 3.64 +0.29"" 3.56 £ 0.05™"" 3.52+0.07"""

42.265 16318~ 922810
F value
o <0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Pylorus ligated control

Group 3: Normacid (125 mg/kg, p.o.} followed by pylorus-ligation
Group 4: Normacid (250 mg/kg, p.o.) followed by pylorqs‘-ligation
Group 5: Normacid (500 mg/kg, p.o.) followed by pylorus-ligation
Group 6: Normacid {1000 mg/kg, p.o.) followed by pylorus-ligation

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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4.2.2 ETHANOL-INDUCED ULCER METHOD
4.2.2.1 GASTRIC PARAMETERS

4.2.2.1.1 Effect of drugs on ulcer index

No ulcers were found in the stomach of rats of group 1 (Normal
control). Administration of ethanol (96%, 5ml/kg, p.o.)] produced
significant (p<0.001) ulcers in rats (Group 2} as compared to the normal
control group {Group 1) (Fig. 4.21 and Fig. 4.25).

Administration of DHC-1 {125, 250, 500 and 1000 mg/kg) in ethanol
treated rats resulted in a significant {p<0.001) reduction in ulcer index, the
percentage reduction being 74.66%, 82.05%, 90.33% and 98.45% in
groups 3, 4, 5 and 6, respectively (Fig. 4.21 and Fig. 4.25).

Administration of Activit followed by ethanol treatment also
significantly (p<0.001) reduced the ulcer index at all the four doses when
compared with ethanol control group. The percentage reductions in ulcer
index at the doses of 125 mg/kg, 250 mg/kg, 500 mg/kg and 1000 mg/kg
were 83.00%, 91.85%, 94.76% and 99.48%, respectively (Fig. 4.22 and Fig.
4.26).

Administration of Pepticare followed by ethanol treatment also
significantly (p<0.001) lowered the ulcer index at all the four dose levels
with percentage reductions of 72.57%, 85.93%, 94.31% and 98.44% in
groups 3, 4, 5 and 6, respectively as compared to ethanol control group
(Fig. 4.23 and Fig. 4.27).

Administration of Normacid followed by ethanol treatment
significantly (p<0.001) decreased the ulcer index at the doses of 125, 250,
500 and 1000 mg/kg. The percentage reductions in ulcer imndex were
70.41%, 80.27%, 86.95% and 98.00%, respectively in the four groups as
compared to the ethanol control group (Fig. 4.24 and Fig. 4.28).
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Fig. 4.21. Effect of DHC-1 on the ulcer index of ethanol-treated rats.

Fig. 4.22. Effect of Activit on the ulcer index of ethanol-treated rats.

Group 1: Normal control

Group 2: Ethanol control (96%, Sml/kg, p.o.)

Group 3: DHC-1/Activit (125 mg/kg, p.o.) followed by cthanol treatment
Group 4: DIIC-1/Activil (250 mg/kg, p.o.) followed by cthanol treatment
Group 5: DHC-1/Activit (500 mg/kg, p.o.) followed by ethanol treatment

Group 6: DHC-1/Activit {1000 mg/kg, p.o.} followed by cthanol treatrnent

Values are expressed as mean + SEM.
Group 2 was comparcd with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Fig. 4.23. Effect of Pepticarc on the ulcer index of ethanol-treated
rats.

Fig. 4.24. Effect of Normacid on the ulcer index of ethanol-treated
rats.

Group 1: Normal control

Group 2: Kthanol control (96%, Sml/kg, p.o.)

Group 3: Pepticare/Normacid {125 mg/kg) followed by cthanol treatment
Group 4: Pepticare/Normacid (250 mg/kg) followed by ethanol treatinent
Group 5: Pepticare/Normacid (500 mg/kg) followed by ethanol treatment

Group 6: Pepticare/Normacid {1000 mg/kg) followed by ¢thanol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.

'p<G.OS; "p<0.01; mp-i0.00l; NS = Non Significant
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Fig. 4.25. Photomicrographs showing effect of DHC-1 on the stomach

of ethanol treated rats.

m o 0o w P

Normal control

Ethanol control (96%, 5mli/kg, p.o.)
DHC-1 (125 mg/kg, p.o.)

DHC-1 (250 mg/kg, p.o.}

DHC-1 (500 mg/kg, p.o.)

DHC-1 (1000 mg/kg, p.o.)
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Results

Fig. 4.26. Photomicrographs showing effect of Activit on the stomach

of ethanol treated rats.

A. Activit (125 mg/kg, p.o.)
B. Activit (250 mg/kg, p.o.)
C. Activit (500 mg/kg, p.o.)

D. Activit (1000 mg/kg, p.o.)
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Fig. 4.27. Photomicrographs showing effect of Pepticare on the

stomach of ethanol treated rats.

A, Pepticare (125 mg/kg, p.o.)
B. Pepticare (250 mg/kg, p.o.)
C. Pepticare (500 mg/kg, p.o.)

D. Pepticare (1000 mg/kg, p.o.)
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Fig. 4.28. Photomicrographs showing effect of Normacid on the

stomach of ethanol treated rats.

A. Normacid (125 mg/kg, p.o.)
B. Normacid (250 mg/kg, p.o.)
C. Normacid (500 mg/kg, p.o.)

D. Normacid {1000 mg/kg, p.o.)
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Results

4.2.2.2 TISSUE PARAMETERS

4.2.2.2.1 Effect on lipid peroxidation

Ethanol treatment (Group 2) to rats led to a significant (p<0.001)
increase in lipid peroxidation or MDA content as compared to the normal
control (Group 1).

Administration of DHC-1 (125, 250, 500 and 1000 mg/kg) followed
by ethanol treatment significantly (p<0.001) lowered the MDA content in
stomach as compared to the ethanol control group (Table 4.9).

Administration of Activit at the doses of 125 mg/kg and 250 mg/kg
followed by ethanol treatment did not produce any significant lowering of
MDA content; but at the higher doses, namely 500 mg/kg and 1000
mg/kg 1t significantly {p<0.001) reduced the MDA content when compared
with ethanol control group (Table 4.10).

Administration of Pepticare (125 mg/kg) followed by ethanol
treatment did not alter the MDA level as compared to ethanol control
group, but produced a significant decrease in lipid peroxidation at the
doses of 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000 mg/kg
{(p<0.001) as compared to ethanol treated rats (Table 4.11).

Administration of Normacid at the doses of 125 mg/kg and 250
mg/kg followed by ethanol treatment did not produce any significant
change in the levels of MDA; but at the higher doses, namely 500 mg/kg
and 1000 mg/kg it significantly (p<0.001) reduced the MDA content as
compared to ethanol control group (Table 4.12).

4.2,2.2,2 Effect on endogenous antioxidants

4.2.2.2.2.1 Effect on Superoxide dismutase
Ethanol treatment (Group 2) reduced the SOD activity significantly
(p<0.001) in stomach of rats as compared to normal control group.
Administration of DHC-1 at all the four doses {125, 250, 500 and
1000 mg/kg) followed by ethanol treatment significantly (p<0.001)
increased the SOD content in stomach as compared to the ethanol control
group (Table 4.9).
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Administration of Activit (125 mg/kg) followed by ¢thanol treatment
did not produce any signilicant risc in SOD level; hut al the higher dosces,
namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001) and 1000 mg/kg
{(p<0.001) it significantly increased the SOD levels in stomach when
compared with ethanol control group (Table 4.10).

Administration of Pepticare (125 mg/kg) followed by ethanol
treatment did not alter the SOD level as compared to cthanol control
group, but produced a significant increasc in level of SOD at the doses of
250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000 mg/kg (p<0.001) as
compared to cthanol treated rats (Table 4.11).

Administration of Normacid at the doses of 125 mg/kg and 2560
mg/kg followed by cthanol treatment did not produce any significant
change in the levels of SOD; but at the higher doscs, namely 500 mg/kg
(p<0.01} and 1000 mg/ky (p<0.001) it significantly increased the SOD

activity as comparcd Lo ¢thanol control group (Table 4.12).

4.2.2.2.2.2 Effect on Catalase

The catalase activity in ethanol treated control group (Group 2) was
significantly (p<0.001) reduced as compared to normal control (Group 1).

Administration of DHC-1, Activil and Pepticare, at the dose of 125
mg/kg followed by cthanol treatment did not alter the catalase aclivity as
compared to ethanol control group, but produced a signilicant increase al
the doses of 250 mg/kg (p<0.05), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared {o cthanol trealed rats (Tables 4.9, 4.10 and 4.11).

Administration of Normacid (125 mg/kg and 250 myg/kg) followed by
ethanol treatment did not produce any significant change in the levels of
catalase; but at the higher doses, namely 500 myg/ke and 1000 mg/kg it
significantly {p<0.001} increased the catalase aclivity as compared (o

ethanol control group (Tuble 4.12).

4.2.2,2,2.3 Effect on Reduced glutathione
A significant  (p<0.001) reduction in  reduced glutathione
concentration was obscrved in cthanol treated rats (Group 2) as compared

to normal control (Group 1).
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Administration of DHC-1 (125 mg/kg and 250 mg/kg) followed by
ethanol treatment did not produce any significant increase in GSIH
content; but at the higher doses, namely 500 mg/kyg (p<0.01) and 1000
mg/kg (p<0.001) it significantly increased the GSI content as compared to
ethanol control group (Table 4.9).

Administration of Activit {125 mg/kg) followed by ethanol treatment
did not result in any significant x"im: in GSH content ol stomach; but at the
higher doses, namely 250, 500 and 1000 mg/kg it sipniticantly {p<0.001)
increased the GSH levels as compared to cthanol control group (Table
4.10).

Administration of Pepticare (125 mg/kg} followed by ethanol
treatment did not alter the concentration of GSH as compared to ethanol
control group, but produced a significant incrcasc at the doses of 250
mg/kg (p<0.01}, 500 mg/kg (p<0.001) and 1000 mg/kg (p<0.001} as
compared to cthanol treated rats {Table 4.11),

Administration of Normacid (125 mg/kg) followed by ethanol
treatment did not produce any significant risc in GSH content of stomach;
but at the higher doscs, namely 250, 500 and 1000 mg/kg it significantly
(p<0.001) increased the GSH levels when compared with cthanol control
group (Table 4.12).
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Table 4.9: Effect of DHC-1 on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of ethanol-treated rats.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione  Dismutase (umoles of
(nmoles of (ug of GSH/ (Units/ H20.
MDA/ mg protein} mg protein) consumed/
mg protein) min/
- mg protein)
Group1l 3.45+0.24 3.31+0.13 5.64 £ 0.32 8.27 £ 0.22

Group 2 6.75+0.72"
Group 3 2.20%0.13"7
Group 4 1.86+0.03"
Group 5 1.69%0.08"

Group 6 1.43+0.08™

0.79 +0.17™
0.98 + 3.03ns
1.28 + 3.78Ns
2.26 +4.10"

4.65+6.25

2.23£0.14™
3.68 +0.04™"
5.58%0.54"
6.38£0.79"

8.05+1.25

5.12+0.217"
5.95+ 1.1788
6.03 + 0.83"
6.68 £ 1.55"

7.68+1.13™

34.562
F value

20.584

140.94

30.168

<0.0001
P value

<0.0001

<0.0001

<0.0001

Group 1: Normal control

Group 2: Ethanol control (96%, 5ml/kg, p.o.)
Group 3: DHC-1 (125 mg/kg, p.o.) followed by ethanol treatment

Group 4: DHC-1 (250 mg/kg, p.o.) followed by ethanol treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by ethanol treatment
Group 6: DHC-1 (1000 mg/kg, p.o.) followed by ethanol treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; “'p<0.001; NS = Non Significant
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Table 4.10: Effect of Activit on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of ethanol-treated rats.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of (ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/

mg protein),
Group 1 3.45 £ 0.24 3.31+0.13 5.64 1 0.32 8.27 £+ 0.22

Group2 6.75+0.72"" 0.79+0.17"" 2.2310.147" 5.12+021"
Group3 6.46%0.26N 0.91£0.10N 2,20 £0.15M 51310.15M
Group4 590%0.12% 220£0.15" 3.16+0.23" 598+0.13
Group5 4.16+0.17"" 2.77+0.18™ 3.8410.14"" 6.81:0.16"

Group6 3.96+0.16"" 3.1410.15"" 4.98+0.15"" 7.43£0.18™"

17.128 53.734 49.095 50.473
F value

<0.0001 <{3.0001 <{).0001! " <0.0001
P value

Group 1: Normal control

Group 2: Ethanol control (96%, Sml/kg, p.o.)

Group 3: Activit (125 mg/kg, p.o.) followed by ethanol treatment
Group 4: Activit {250 mg/kg, p.o.) followed by ethanol treatment
Group 5: Activit (500 mg/kg, p.o.) followed by ethanol treatment
Group 6: Activit (1000 mg/kg, p.o.) followed by ethanol trcatment

Values are cxpressed as mean + SEM,
Group 2 was comparcd with Group 1.
Groups 3, 4, 5 and b were compared with Group 2.

'p<0.05; "p<0.01; **p<0.001; NS - Non Significant
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Table 4.11: Effect of Pepticare on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (supecroxide dismutase and catalase)

and reduced glutathione in the stomach of ethanol-treated rats.

GROUPS Lipid Reduced Superoxide "Catalase
Peroxidation  Glutathione Dismutase {(itmoles of

(nmoles of (ug of GSH/ (Units/ H202
MDA/ mg protein) mg protein)  consumed/

mg protein) min/

. mg protein} \
Group 1 3.45 % 0.24 3.31+0.13 5.64 +0.32  8.27%0.22
Group2 6.75+0.72"" 0.79:0.17" 2.23+0.14"77 5.1212021""
Group3 5.93+0.33% 1,13+ 0.16N 2,641 0.14% 545+ 0,19
Group4 4.521 027" 28710407  3.70+0.17"  6.21£0.25"
Group 5 3.5810.28""  3.35+045"  4.2710.30"" 6.96 £0.29"
Group6 3.2410.13"7" 45010587 53710.197 7.80+0.20"

14.659 20.584 34.032 30.168
F value

T <0.0001 <0.0001 <0.0001 <0.0001

P value

Group 1: Normal control

Group 2: Ethanol control (96%, 5ml/kg, p.o.)

Group 3: Pepticare (125 mg/kg, p.o.} lollowed by cthanol treatment
Group 4: Pepticare (250 mg/kg, p.o.) lollowed by ¢thanol treatment

Group 5: Pepticare (500 mg/kg, p.o.} lollowed by cthanol treatment

Group 6: Pepticare (1000 mg/kg, p.o.) followed by cthanol treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1,

Groups 3, 4, 5 and 6 were compared with Group 2,

"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Table 4.12: Effect of Normacid on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the stomach of ethanol-trcated rats.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {nmoles of
(nmoles of {ng of GSH/ (Units/ H20:
MDA/ mg protein) mg protein) consumed/
mg protein) min/
e - _ g protein)

Group 1 345024  331+0.13 564+0.32 8.27+0.22

Group?2 6.75+0.72"" 0.79+0.17" 2.23$0.14"™ 5.12+0.21""
Group 3 6.40+0.44N 1,14 0.08Ns 2241 0,128 502+ 0.17N8
Group4 5.79:0.22N 272+0.18" 3,13+0.25N 5,724 0,27 N
Group 5 3.9710.29™" 3.21+0.08" 3.47 £0.13" 6.940.08"

Group6 3.97+0.08"" 3.96+0.32" 4.32:0.106" 7.23:0.13"

'13.524 49,985 42,458 45.802
F value

" <0.0001 <0.0001

<0.0001  <0.0001
P value

Group 1: Normal control

Group 2: Ethanol control (96%, 5ml/kg, p.o.)

Group 3: Normacid (125 mg/kg, p.o.) followed by ethanol treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by ethanol treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by ethanol treatment
Group 6: Normacid (1000 mg/kg, p.o.) followed by ethanol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant




Restlts

4.2.2.2.3 Effect on membrane bound enzymes

4.2.2.2.3.1 Effect on Sodium Potassium ATPase

In the stomach of ethanol-treated rats {(Group 2) the activity of
NatK*ATPase enzyme was significantly (p<0.001) reduced as compared to
the normal control (Group 1). |

Administration of DHC-1 at all the four doses (125, 250, 500 and
1000 mg/kg) followed by ethanol treatment significanﬂy (p<0.001)
increased the activity of Na*K*ATPase in stomach as compared to the
ethanol control group (Table 4.13).

Administration of Activit and Pepticare, at the doses of 125 mg/kg
and 250 mg/kg followed by ethanol treatment did not produce any
significant increase in Na*K*ATPase; but at the higher doses, namely 500
mg/kg (Group 5) and 1000 mg/kg (Group 6) they significantly (p<0.001)
increased the level of Na*K*ATPase enzyme as compared to ethanol control
group (Table 4.14 and 4.15).

Administration of Normacid (125 mg/kyg) followed by ethanol
treatment did not produce uny significant rise in the level of NatK*ATPase,
but at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.00 1} it significantly incrcased the Na*K*ATPase

levels when compared with ethanol control group (Table 4.16).

4.2.2.2.3.2 Effect gn Calcium ATPase

Ethanol treatment (Group 2) led to a significant (p<0.001) decrease
in the Ca2*ATPase activity when compared with the control group (Group
1).

Administration of DHC-1 followed by ethanol treatment significantly
(p<0.001) enhanced the Ca2*ATPase activity at all the four doses of 125,
250, 500 and 1000 mg/kg as compared to cthanol control group (Table
4.13). ) _

Administration of Activit, at the highest dose i.e. 1000 mg/kg
followed by ethanol treatment, increased Ca2'ATPase activity significantly
(p<0.01) as compared to ethanol control group, but did not affect the same
at the lower doses of 125, 250 and 500 mg/kg (Table 4.14).
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Administration of Pppticare followed by ethanol treatment did not
alter the levels of Ca2*ATPase enzyme at the doses of 125, 250 and 500
mg/kg, but at the highest dose of 1000 mg/kg it significantly (p<0.001)
increased the Ca2*ATPase activity when compared with ethanol control
group (Table 4.15).

Administration of Normacid at the doses of 125 mg/kg and 250
mg/kg followed by ethanol treatment did not produce any significant
increase in Ca2*ATPase; but at the higher doses, namely 500 mg/kg
{(p<0.05) and 1000 mg/kg (p<0.001} it significantly increased the level ol

Ca2*ATPase enzyme as compared to ethanol control group (Table 4.16).

4.2.2,2.3.3 Effect on Magnesium ATPase

In the stomach of ethanol-treated rats (Group 2} a significant
(p<0.001) decrease in the Mg2*ATPase activity was observed as compared
to the control group (Group 1). ‘

Administrationi of DHC-1 followed by ethanol treatment produced a
significant (p<0.001) increase in the activity of Mg2*ATPase at the doses of
125, 250, 500 and 1000 mg/kg as compared to ethanol control group
(Table 4.13).

Administration of Activit, Pepticare and Normacid' followed by
ethanol treatment produced a significant rise in activity of Mg2*ATPase
enzyme at the doses of 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and
1000 mg/kg (p<0.001) as compared to ethanol-treated rats, but produced
no significant effect at the lower dose of 125 mg/kg (Tables 4.14, 4.15 and
4.16).
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Table 4.13: Effect of DHC-1 on membrane bound enzymes, namely
NatK+*ATPase, Ca2*ATPase and Mg2*ATPase in the stomach of

ethanol-treated rats.

GROUPS Na*K*ATPase Ca2*ATPase Mg2+ATPase
(umoles of (pmoles of (nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

mg protein) mg protein) mg protein}

Group 1 5.291+0.18 3.65 £ 0.30 3.52 + 0.20

e
1

Group 2  2.03%0.1 1.50+0.21™" 1.49 £ 0.13""
Group3 845+0.53"" 3.00x0.11" 2.75+0.17"
Group4  9.80+0.83""  3.17:0.18"  3.28%0.15"
Group 5 10.9310.59"" 3.23:0.27"" 3.20:£0.29™

Group 6 11.23%0.64"" 3.30£0.22""  3.56+0.25"

756.39 15.373 54.396
F value .

<0.0001 ~ <0.0001 <0.0001

P value

Group 1: Normal control

Group 2: Ethanol control (96%, 5ml/kg, p.o.)

Group 3: DHC-1 (125 mg/kg, p.o.) lollowed by ethanol treatment
Group 4: DIIC-1 (250 mg/kg, p.o.) lollowed by ethanol treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by ethanol treatment
Group 6: DHC-1 (1006 mg/kg, p.o.) followed by ethanol t}e"atment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "'p<0.01; *'p<0.001; NS = Non Significant
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Table 4.14: Effect of Activit on membrane bound enzymes, namely
Na*K+ATPase, Ca?*ATPase and Mg2*ATPase in the stomach of ethanol-

treated rats.

fana e | o

GROUPS  Na'K*ATPase Ca2*ATPase Mg2*ATPase

(pmoles of {nmoles of (nmoles of
inorganic inorganic inorganic
phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
oo e . gprotein) mg protein)  mg protein)
Group 1 5.29+0.18 3.65+0.30 3.52 £ 0.20

Group 2 2.03+£0.11™ 1.50+0.21""  1.49zx0.13"
Group3  2.05+0.06N  1.43+0.158 1,78 +0.15Ns
Group4  2.34+0.13M  1.79+ 020N  2,33£0.09"
Group 5  4.18+0.17""  1.86£0.13%  3.06+0.11°"

Group 6 5.27 + 0.03"" 2,78 £0.18"  3.22:0.11™"

155.14 18.813 37.081
F value

<0.0001 <0.0001 ~<0.0001
P value

Group 1: Normal control

Group 2: Ethanol control (96%, 5ml/kg, p.o.)

Group 3: Activit (125 mg/kg, p.o.) followed by cthanol treatment
Group 4: Activit (250 mg/kg, p.o.) lollowed by cthanol (reatment
Group 5: Activit (500 mg/kg, p.o.) followed by cthanol treatment
Group 6: Activit (1000 mg/kg, p.o.} followed by ethanol treatment

Values are expressed a$ mean £ SEM.
Group 2 was qompared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "'p<0.01; *"p<0.001; NS = Non Significant
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Table 4.15: Effect of Pepticare on membrane bound enzymes, namely
Na*K*ATPase, Ca2*ATPase and Mg2*ATPase in the stomach of ethanol-
treated rats. :

GROUPS Na*K*ATPase Ca2+*ATPase - Mg2+ATPase
(tmoles of {nmoles of {nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ lberated/min/ liberated/min/
mg protein) mg protein) mg protein) |

Group 1 5.29+0.18 3.65 10,30 3.52 + 0.20

Group 2 2.03+0.11" 1.50 £ 0.21"" 1.49 £0.13"

Group 3 2.13 £ 0.06Rs 1.54 £ 0.12088 1.73 £ 0,12N

Group 4 2.38 £ 0.11Ns 1.76 £ 0.14Ns 2.52+0.15"

Group 5 4.33+0.22"™ 1.90 % 0.09Ns 3.28+0.13™

Group 6 5.49 + 0.08"" 2.87 £0.05™" 3.46+£0.17""

142.04 25.666 34.955

F value

<0.0001  <0.0001  <0.0001
P value

Group 1: Normal control

Group 2: Ethanol control (6%, Sml/kg, p.o.)

Group 3: Pepticaie (125 mg/kg, p.o.) followed by cthanol treatment

Group 4: Pepticare (250 mg/kg, p.o.) lollowed by c¢thanol treatment

Group 5: Pepticare (500 mg/kg, p.o.) followed by ethanol treatment
- Group 6: Pepticare (1000 mg/kg, p.o.) followed by cthanol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "'p<0.01; "'p<0.001; NS = Non Significant
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Table 4.16: Effect of Normacid on membrane bound enzymes, namely

Na*K*ATPase, Ca2*ATPase and Mg2*ATPase in the stomach of ethanol-

treated rats.

GROUPS Na*K+*ATPase

(umoles of
inorganic
phosphorus

Caz*ATPase
(umoles of
inorganic

phosphorus

——— . 2o —————— ——— .

Mg2+tATPase
(umoles of
inorganic

phosphorus

liberated/min/ liberated/min/ liberated/min/

ing protein)

mg protein)

mg protein)

Group | 520+0.18 3.65 £ 0.30 3.52 +£0.20
Group2  2.03:0.11"" 150+0.21"" 1.4910.13"
Group3  2.13+0.05M 1,75+ 0.09N 1,91 £0.11N8
Group 4  2.57 £0.08" 2.18 £ 0.08% 2,39+ 0.09"
Group 5 4.21£0.10"" 2.46 % 0.17" 3.04+0.11"™
Group6 5.12+0.11""  3.01£0.08""  3.23:0.12"™
174.16 21.341 37.669
F value
<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control
Group 2: Ethanol control (96%, 5ml/kg, p.o.}
Group 3: Normacid (125 mg/kg, p.o.) followed by ethanol treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by ethanol treatment

Group 5: Normacid (500 mg/kg, p.o.) followed by ethanol lreatment

Group 6: Normacid (1000 mg/kg, p.o.) followed by ethanol treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.

"p<0.05; "'p<0.01; ""p<0.001; NS = Non Significant
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Results

4.2.3 ISOPROTERENOL-INDUCED MYOCARDIAL INFARCTION
4.2.3.1 SERUM PARAMETERS

4.2.3.1.1 Effect of drugs on creatine kinase

Isoproterenol {25 mg/kg, s.c. twice at an interval of 24 hrs)
produced a significant (p<0.001) increase in the activity of creatine kinase
in serum of rats (Group 2) as compared to control group (Group 1).

Administration of DHC-1 ({125 mg/kg) followed by isoproterenol
treatment did not produce any significant reduction in the level of serum
creatine kinase; but at the higher doses, namely 250, 500 and 1000
mg/kg it significantly (p<0.001) deercased these levels when compared
with isoproterenol-treated control group (FFig. 4.29).

Administration of Activit followed by isoproterenol treatment
significantly decreased the levels of creatine kinase at all the doscs
namely, 125 mg/kg (p<0.05), 250 myg/kg (p<0.01}, 500 mg/kg (p<0.01)
and 1000 mg/kg (p<0.01) as compared to isoprotercnol control (Fig. 4.31).

Administration of Pepticare at the doses of 125 mg/kg and 250
mg/kg followed by isoproterenol treatment did not produce any significant
decrease in creatine kinase; but at the higher doses, namely 500 mg/kg
and 1000 mg/kg it significanlly (p<0.01) decrcased the level of creatine
kinase enzyme as compared to isoproterenol-treated control lgroup (Fig.
4.33).

Administration of Normacid {125 myg/kg) followed by isoproterenol
treatment did nol produce any significant reduction in the level of serum
creatine kinase; but at the higher doses, namely 250 mp/kg (p<d.()5), 500
mg/kg (p<0.01) and 1000 mg/kg (p<0.001) it significantly decreascd these

levels us compined Lo isoproterenol-treated control group (Kig. 4 35).

4.2.3.1.2 Effect of drugs on Lactate dehydrogenase (LDH)
Treatment with isoproterenol (Group 2) led to a significant {p<0.001)
increase in LDH level as compared to control group (Group 1).
Administration of DHC-1 and Activit, at the doses of 125 mg/kg
(p<0.05), 250 mg/kg (p<0.001}, 500 mg/kg (p<0.001} and 1000 mg/kg
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(p<0.001) followed by isoproterenol treatment resulted in a significant
lowering of the LDH level as compared to isoproterenol-treated control
group (Fig. 4.29 und Fig. 4.31).

Administration of Pepticare (125 mg/kg) followed by isoprotercnol
treatment did not produce any significant change in the level of serum
LDH; but at the higher doses of 250, 500 and 1000 mg/kg it significantly
(p<0.001) decreased these levels as comparced to isoproterenol-treated
control group (lMig. 4.33).

Administration of Normacid followed by isoprotercnol treatment also
significantly reduced the levels of LDH at all the doses namely, 125 mg/kg
{p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and .1000 mg/kg
(p<0.001) as compared to isoproterenol-treated control group (Fig. 4.35).

4,2.3.1.3 Effect of drugs on uric acid

Isoproterenol treatment (Group 2) led to a significant (p<0.001)
increase in uric acid content as compared to control group (Group 1).

Administration of DHC-1 (125 mg/kg) followed by isoproterenol
treatment did not produce any significant change in the level of serum uric
acid; but at the higher doses, namely 250 mg/kg (p<0.05}, 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.001) it significantly decreased these levels
as compared to isoproterenol-treated control group (Fig. 4.30).

Administration of Activit al the doses of 125 and’ 250 mg/kg
followed by isoproterenol treatient did not produce any significant
reduction in uric acid levels; but at the higher doses, naniely 500 and
1000 mg/kg it significantly (p<0.05) decreased the level of uric acid as
compared to isoprotercnol-treated control group (Ifig. 4.32).

Administration of Pepticare (125 mg/kg) f(ollowed by isoproterenol
treatment did not producce any significant change in the level of uric acid;
but at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001) it significantly decreased these levels when
compared with isoproterenol-treated control group (Fig. 4.34).

Administration of Normacid (125, 2350, 500 and 1000 mg/kg)

followed by isoproterenoi trcatment produced a significant (p<0.001)

221



Resiilts

decrease in the level of LDH as compared to isoprotcrenol control (Fig.
4.,36).

4.2.3.1.4 Effect of drugs on SGOT

In rats of group 2, isoprolerenol (reatment led to a significant
(p<0.001} increase in level of SGOT as compared (o the control group
(Group 1}.

Administration of DHC-1 (125 mg/kg) followed by isoproterenol
treatment did not produce any significant change in the level of SGOT; bui
at the higher doses, namely 250 mg/kg (p<0.01), 500 mg/kg (p<0.01) and
1000 mg/kg (p<0.001) it significantly decreased these levels as compared
to isoproterenol-treated control group (Fig. 4.30).

Administration of Activit followed by isoprotercnol treatment also
significantly reduced the levels of SGOT at all the doses namely, 125
mg/kg (p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.0041) and 1000
mg/kg (p<0.001) as compared to isoprotercnol control group (Fig. 4.32).

Administration of Pepticare (125 mg/kg) followed by isoproterenol
treatment did nol produce any signilicant change in the level of SGOT; but
at the higher doses, namely 250 mg/kg (p<0.01), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001) it significantly decreased these levels as
compuared to isoproterenol-treated control group (g, 4.34).

Administration of Normacid al the doses of 125 and 250 mg/kg
followed Dby isoproterenol treatment did not produce any significant
reduction in SGOT levels; but at the higher doses, namely 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.01) it significantly decreased the level of

SGOT as compared to isoproterenol control (Fig. 4.36).
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Fig. 4.29, Effect of DHC-1 on the serum levels of creatine kinase (CK)
and Lactate dehydrogenase (LDH) in isoproterenol-induced myocardial

infarction in rats.

Fig. 4.30. Effect of DHC-1 on the serum levels of uric acid and GOT in

isoproterenol-induced myocardial infarction in rats,

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice al an interval of 24
hrs)

Group 3: DHC-1 (125 mg/kg, p.o.) followed by isoproterenol treatment

Group 4: DHC-1 {250 mg/kg, p.o.) followed by isopioterenol treatment

Group 5: DHC-1 {500 mg/kg, p.o.) lollowed by isoproterenol treatment

Group 6: DHC-1 {1000 mg/kg, p.o.) followed by isoproterenol treatinent

Values are expressed as mean + SEM.

Group 2 was comparcd with Group 1.

1

Groups 3, 4, 5 and 6 were compared with Group 2.

*p<0.05; “p<0.01, ""p<0.001; NS = Non Significant
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Fig. 4.29.
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Fig. 4.31. Effect of Activit on the serum levels of creatine kinase (CK)
and Lactate dehydrogenase (LDH) in isoprotercnol-induce‘d myocardial

infarction in rats.

Fig. 4.32. Effect of Activit on the serum levels of uric acid and GOT in

isoproterenol-induced myocardial infarction in rats.

Group 1: Normal control

Group 2: Isoproterenol control (25 mmg/kg, s.c. twice at an interval of 24
hrs)

Group 3: Activit (125 mg/kg, p.o.) followed by isoproterenol treatment

Group 4: Activit (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5: Activit (500 mg/kg, p.o.) followed by iséproterenol treatment

Group 6: Activit (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; mp<0.001; NS = Non Significant
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Fig. 4.31.
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Fig. 4.33. Effect of Pepticare on the serum levels of creatine kinase
(CK) and Lactate dehydrogenase (LDH) in isoproterenol-induced

myocardial infarction in rats.

Fig. 4.34. Effect of Pepticare on the serum levels of uric acid and GOT

in isoproterenol-induced myocardial infarction in rats.

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24
hrs)

Group 3: Pepticare (125 mg/kg, p.o.) followed by isoproterenol treatment

Group 4: Pepticare (250 mg/kg, p.o.) followed by isoprotcrenol treatment

Group 5: Peplicare (500 mg/kg, p.o.) followed by isoproterenol treatment

Group 6: Peplicare (1000 mg/kg, p.o.) lollowed by isoproterenol treatment

Values arc expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were -compared with Group 2.
'p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Fig. 4.33.
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Fig. 4.35. Effect of Normacid on the serum levels of creatine kinase
(CK) and Lactate dehydrogenase (LDH) in lIsoproterenol-induced

myocardial infarction in rats.

Fig. 4.36. Effect of Normacid on the serum levels of uric acid and GOT

in isoproterenol-induced myocardial infarction in rats.

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24
hirs)

Group 3: Normacid (125 mg/kg, p.o.) lollowed by isoproteicnol treatment

Group 4: Normacid (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5 Normacid (500 mg/kg, p.o.) followed by isoproteienol treatment

Group 6: Normacid (1000 mg/kg, p.o.) followed by isoprolerenol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1,
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Fig. 4.35.
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4.2.3.2 TISSUE PARAMETERS

4.2.3.2.1 Effect on lipid peroxidation

Isoproterenol treatment (Group 2) to rats led to a significant
(p<0.001) increase in lipid peroxidation or MDA content in heart of rats as
compared to the control group (Group 1).

Administration of DHC-1 followed by isoproterenol treatment
significantly reduced the levels of MDA at all the doses namely, 125 mg/kg
(p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to isoproterenol control group (Table 4.17).

Administration of Activit followed by isoproterenol treatment
produced a significant (p<0.001) decrease in the MDA content at all the
four doses namely, 125 mg/kg, 250 mg/kg, 500 mg/kg and 1000 mg/kg
as compared to isoproterenol control (Table 4.18).

Administration of Pepticare (125 mg/kg) followed by isoproterenol
treatment did not produce any significant change in the level of lipid
peroxidation (MDA content); but at the higher doses, namely 250, 500 and
1000 mg/kg it significantly (p<0.001) decreased these levels when
compared with isoproterenol control (Table 4.19).

Administration of Normacid (125 mg/kg) followed by isoproterenol
treatment did not produce any significant change in the level of MDA; but
at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001)
and 1006 mg/kg (p<0.001) it significantly decreased these levels as

compared to isoproterenol control (Table 4.20).
4.2.3.2.2 Effect on endogenous antioxidants

4,2.3.2.2.1 Effect on Superoxide dismutase
Isoproterenol treatment (Group 2) reduced the SOD activity
significantly (p<0.01) in heart of rats as compared to control group 1.
Administration of DHC-1 and Pepticare, at the doses of 125, 250
and 500 mg/kg followed by isoproterencl treatment did not affect the SOD

content in heart as compared to the isoproterenol control group. At the
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higher dose i.e. 1000 mg/kg, the drugs led to a significant (p<0.01) rise in
SOD content as compared to isoproterenol control (Tables 4.17 and 4.19).
Similarly, administration of Activit and Normacid, followed by
isoproterenol treatment also did not affect the SOD levels at the lower
doses, namely 125 mg/kg, 250 mg/kg and 500 mg/kg; but resulted in a
significant (p<0.05) rise in SOD at the dose of 1000 mg/kg as compared to

isoproterenol control (Tables 4.18 and 4.20).

4.2.3.2.2.2 Effect on Catalase

The catalase activity in isoproterenol treated control group (Group 2}
was significantly (p<0.001) reduced as compared to control group (Group
1).

Administration of DHC-1 (125 mg/kg) followed by isoproterenol
treatment did not produce any significant change in the level of catalase
enzyme; but at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg
(p<0.001) and 1000 mg/kg (p<0.001) it significantly inciceased these levels

as compared to isoproterenol control (Table 4.17).
Administration of Activil and Pepticare at the doses of 125 and 250
mg/kg followed by isoprotercnol bicatinent did not produce any change in

level of catalase; but at the higher doses, namely 500 mg/kg (p<0.01) and
1000 mg/kg (p<0.001) they significantly increased the level of catalase
enzyme as compared to isoproterenol control (Tables 4.18 and 4.19).
Administration of Normacid (125 and 250 mg/kg) followed by
isoproterenol treatment did not produce any significant change in catalase
activity; but at the higher doses, namcly 500 mg/kg and 1000 mg/kg it
significantly (p<0.001) increased the level of catalasc enzyme as compared

to isoproterenol control (Table 4.20).

4.2.3.2.1.3 Effect on Reduced glutathione

A significant (p<0.001) reduction in reduced glutathione
concentration was observed in isoproterenol treated rats (Group 2) as
compared to control group (Group 1).

Administration of DHC-1 and Pepticare, at the doses of 125 and 250

mg/kg followed by isoproterenol treatment did not produce any significant

3
[
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increase in GSH content; but at the higher doses, namely 500 mg/kg
(p<0.01) and 1000 mg/kg (p<0.001) they significantly increased the GSH
content as compared to isoproterenol control (Tables 4.17 and 4.19).
Administration of Activit (125 mg/kg) followed by isoproterenol
treatment did not alter the concentration of GSH in heart as compared to
isoproterenol-treated control group, but produced a significant increase at
the doses of 250 mg/kg (p<0.05), 500 mg/kg (p<0.01) and 1000 mg/kg
(p<0.001) as compared to isoprotcrenol treated rats (Group 2) (Table 4.18).
Administration of Normacid at the doses of 125 and 250 mg/kg
followed by isoproterenol treatment did not produce any significant change
in GSH content of heart; but at the higher doses, namely 500 mg/kg and
1000 mg/kg it significantly (p<0.001) increased the level of GSH as

compared to isoproterenol control (Table 4.20).
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Table 4.17: Effect of DHC-1 on the levels of lipid peroxidation (MDA
content), endogenous antioxidant enzymes (superoxide dismutase and
catalase) and reduced glutathione in the heart of rats in

isoproterenol-induced myocardial infarction.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {(umoles of
(nmoles of (ng of GSH/ (Units/ H20,
MDA/ mg protein) mg protein) consumed/
mg protein) min/

L . ) _ mg protein)
Group1 3.43%0.15 3.27 £ 0.55 2.77 £ 0.31 4.61 £ 0.05

Group 2 7.15% 0.54™  0.61£0.09"" 1.69£008° 1.8710.14"
Group 3 4.92£0.40" 0081 0,138  [.86+0.00N 2,061 0.15N8
Group 4 4.1810.306"" 1.87 1 0.16N 201 1 0,088  2.60£0.18'

Group 5 3.57+0.29"" 27210.07" 221 £0.068 3.68+0.18"

Group 6 3.49+0.34"" 3.69+0.307" 2.63+0.08" 4.27:0.15"

15.502 19.879 9.071 62.217
F value

<0.0001 | <0.0001 "770.0009 <0.0001

P value

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kyg, s.c. twice at an interval of 24
hrs)

Group 3: DHC-1 (125 mg/kg, p.o.) followed by isoproterenol treatment

(

Group 4: DHC-1 (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5: DHC-1 (500 mg/kg, p.o.) followed by isoproterenol treatment
(

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
‘p<0.05; “p<0.01; ""p<0.001; NS = Non Significant
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Table 4.18: Effect of Activit on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the heart of rats in isoproterenol-induced

myocardial infarction.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
{nmoles of (ng of GSH/ {Units/ H20:
MDA/ mg protein) mg protein) consumed/
mg protein) min/
e oo .. . Imgprotein}
Group 1 3.43+0.15 3.27 £ 0.55 2.77 £ 0.31 4,61 +0.05
Group2 7.15%0.54° 0.61+0.09™ 169+0.08 1.87+0.14"
Group 3 4.46+0.53"" 1.97+0.20M% 1,87 £0.12N 2.07 + 0.08Ns
Group4 3.66x0.73"" 4.65+0.69° 2.04+0.37N 261%0.18Ns
Group 5 3.25%0.43™ 6.03+1.23" 2.29+0.04M 3.10+0.09"
Group6 2.24+0.40"" 7.33+0.62'7 2.8410.18 3.83:0.3¢4"
20.951 13.942 4,598 35.707
F value
<0.0001 <0.0001 0.0142 ~<0.0001
P value
Group 1: Normal control
Group 2: Isoproterenol control (25 mg/kg, s.c. twice al an inlerval of 24
hrs)
Group 3: Activit (125 mg/ky, p.o) lollowed by isoproterenol treatment
Group 4: Activit (250 mg/kg, p.o.) tollowed by isoproterenol treatment
Group 5: Activit (500 mg/kg, p.o.) lollowed by isoproterenol treatment
Group 6: Activit (1000 mg/kg, p.o.) lollowed by isoprotercnol treatment

Values are expressed as mean £ SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Table 4.19: Effect of Pepticare on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the heart of rats in isoproterenol-induced

myocardial infarction.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of  (ug of GSH/ (Units/ H>0:
MDA/ mg protein) mg protein} consumed/
mg protein) min/
mg protein)
Group 1 3.43+£0.15 3.27 £ 0.55 2.77 £ 0.31 4.61 +£0.05
Group 2 7.15+0.54™ 0.61£0.09™° 1.69+0.08" 1.87+0.14™
Group 3 5.88+0.428 (0.83+0.208 1.78+0.0788 2,15+ 0.10Ns
Group4 4.19+0.53™ 1.50+0.188 195+0.1INS 249 £ (.15
Group 5 3.99+0.07" 246+0.14" 2.12+0.058 3.04 £ 0.04"
Group6 3.02+0.06™ 3.47+0.16™ 272+0.19" 3.91+0297
19.211 21.150 8.270 50.050
F value
<0.0001 <0.0001 0.0014 <0.0001
P value

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24

hrsj

Group 3: Pepticare (125 mg/kg, p.o.) followed by isoproterenol treatment

Group 4: Pepticare (250 mg/kg, p.o.} followed by isoproterenol treatment

Group 5: Pepticare (500 mg/kg, p.o.) followed by isoproterenol treatment

Group 6: Pepticare (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; “"p<0.001; NS = Non Significant
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Table 4.20: Effect of Normacid on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)
and reduced glutathione in the heart of rats in isoproterenol-induced

myocardial infarction.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of (ng of GSH/ (Units/ H20-2
MDA/ mg protein) mg protein) consumed/
mg protein) min/

) o . o mg protein)
Group 1 3.43+0.15 ° 3.27 £0.55 2.77 £ 0.31 4.61 £ 0.05

Group2 7.15%0.54" 0.61%0.09™ 1.69+0.08" 1.87+0.14"
Group 3 6.72+0.30M 0.90+0.038 1,75+ 0.05N 2.05% 0,098
Group4 5.87+0.11" 1.52+0.13% 1,94+ 0.13N 226 % 0,06 NS
Group 5 4.93+0.09™ 2.9110.07"" 2.29+0.06%8 3.11+0.08"

Group6 4.55:0.11"" 3.03+0.10™" 2.64+0.16° 3.95%0.15"

27.040 24,028 8.495 125,17
F value

' <0.0001 <0.0001  0.0012 <0.0007
P value

Group 1: Normal control _
Group 2: Isoproterenol control (25 nip/ky, s.c. twice at an interval of 24
hrs)
Group 3: Normacid (125 mg/kg, p.o.) lollowed by isoproterenol treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by isoproterenol treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by isoproterenol treatment
(

Group 6: Normacid (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.
Group 2 was compared wilh Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2,
*p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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4.2.3.2.3 Effect on membrane bound enzymes

4.2.3.2.3.1 Effect on Sodium Potassium ATPase

In the heart of 1soproterenol-treated rats (Group 2) the activity of
Na*K*ATPase enzyme was significantly (p<0.001) reduced as compared to
the control group 1.

Administration of DHC-1 at the doses of 125 and 250 mg/kg
followed by isoproterenol treatment did not affect the Na*K+*ATPase levels;
but at the higher doses, namely 500 mg/kg and 1000 mg/kg it
significantly (p<0.001) increased the levels of Na*K+*ATPase as compared to
isoproterenol control (Table 4.21).

Similarly, administration of Activit, at the doses of 125 and 250
mg/kg followed by isoproterenol treatment did not produce any significant
increase in Na*K*ATPase levels; but at the higher doses, namely 500
mg/kg and 1000 mg/kg it significantly (p<0.01) increased the levels of
NatK+*ATPase as compared to isoproterenol-treated control group (Table
4.22).

Administration of Pepticare (125 mg/kg) followed by 1soproterenol
treatment did not produce any significant rise in the level of Na*K*ATPase
of heart; but at the higher doses of 250, 500 and 1000 mg/kg it
significantly (p<0.01) increased the Na*K*ATPase levels as compared to
isoproterenol control (Table 4.23).

Administration of Normacid (125 mg/kg) followed by isoproterenol
treatment did not produce any significant rise in the level of NatK*ATPase;
but at the higher doses, namely 250 mg/kg (p<0.05),\ 500 mg/kg (p<0.01)
and 1000 mg/kg (p<0.001) it significantly increased the Na*K*ATPase

levels as compared to isoproterenol-treated control group (Table 4.24).

4.2.3.2.3.2 Effect on Calcium ATPase

Treatment with isoproterenol (Group 2) resulted in a significant
(p<0.05) decrease in the Ca2*ATPase activity as compared to the control
group (Group 1).

Administration of DHC-1, Activit and Pepticare, at the doses of 125
and 250 mg/kg followed by isoproterenol treatment did not produce any
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significant increase in Ca2*ATPase levels; but at the higher doses, namely
500 mg/kg (p<0.01) and 1000 mg/kg (p<0.001) they significantly
increased the levels of Ca2*ATPase as compared to isoproterenol-treated
control group {Tables 4.21, 4.22 and 4.23).

Similarly, administration of Normacid at the doses of 125 and 250
mg/kg followed by isoprotérenol treatment did not produce any significant
change in the levels of Ca2*ATPase levels; but at the higher doses, namely
500 mg/kg (p<0.05) and 1000 mg/kg (p<0.01) it significantly increased the

levels of Ca?*ATPase as compared lo isoproterenol control (Table 4.24).

4,2.3.2.3.3 Effect on Magnesium ATPase

In the heart of isoproterenol-treated rats (Group 2), the decrease in
the Mg2*ATPase aclivity was not significant as compared to the control
group (Group 1).

Administration of DHC-1 followed by isoproterenol treatment did not
produce any significant increase in the activity of Mg2'A'l'Pasce at any of the
four doses (125, 250, 500 and 1000 mg/kg) ns compared to isoproterenol
control (Table 4.21).

Administration of' Activit (126 myg/ky) lollowed by isopi‘oterenul
treatment did not produce any signilicant rise in the level of Mg2+*ATPase of
heart; but at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg
(p<0.01) and 1000 mg/kg (p<0.001) it significantly increased the
Mg2*ATPase levels when compared with isoproterenol-treated control group
(Table 4.22).

Administration of Pepticare and Normuacid, at the doses of 125 and
250 mg/kg followed by isoprolerenol trecalment did not produce any
significant change in the:levels of Mg2'ATPasc levels; but at the higher
doses, namely 500 mg/kg (p<0.05} and 1000 mg/kg (p<0.01) they
significantly increased the levels of Mg2'ATPase as compared to

isoproterenol control (Tables 4,23 and 4.24),
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Table 4.21: Effect of DHC-1 on mombrane bound ¢nzymes, namely
Na*K*ATPase, Ca2*ATPase and Mg2'ATPase in the heart of rats in

isoproterenol-induced myocardial infarction.

GROUPS Na+K*ATPase Ca?*ATPase Mg2+*ATPase
(umoles of (nmoles of (nmoles of
inorganic inorganlic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/mmin/ liberated/min/
.. . _._mg protein) mg protein) __ mg protein)

Group 1 5.034 0.30 276 1 0.16 2.39 £ 0.06

Group?2  2.46+0.21"" 2.03 1 0.20° 1.99 + 0.15Ns

Group 3 2.67 £0.16Ns 2.31 £0.10ns 1.97 £0.12Ns

Group 4 3.33 £ 0.07N8 2.32 4 0.05Ns 2.18 £ 0.08ns

Group5  4.12:0.08"  2.9810.16°  2.40%0.14ns

Group6  4.36+0.22""  3.14+0.08"°  2.58+0.20Ns

28.022 10.497 3.516
F value

<0.0001 ~0.0005 0.0345
P value '

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24

hrs)

Group 3: DHC-1 (125 mg/kg, p.o.) followed by isoproterenol treatment

Group 4: DHC-1 (250 mg/kg, p.o.) followed by isoprotercnol treatment

Group S5: DHC-1 (500 mg/kg, p.o.) lollowed by isoprotercnol treatment

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as meun b SKEM,

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "p<0.01; "*p<0.001; NS = Non Significnnt
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Table 4.22: Effect of Activit on membrane bound enzymes, namely
Na*K+ATPase, Ca2*ATPase and Mg2*ATPase in the heart of rats in

isoproterenol-induced myocardial infarction,

GROUPS Na+*K+*ATPase CaZ*ATPase Mg2+*ATPase
{(nmoles of (nmoles of {nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
eeew . Wmgprotein)  mg protein)  mg protein)

Group 1 5.03 £ 0.30 276 £ 0.106 2.39 £+ 0.06

Group 2  2.46 021" 2,031 0.207 1,99  0.15Ns

Group 3  2.60 £0.20M 2.4 LOIONT 2,84 £ 0.24Ns
Group4  3.26 £ 0.05N 257 £ (.08 N 3.12 £ 0.09"
Group 5  3.78 £+ 0.04" 2.86 £ 0.03" 3.28 £0.12"

Group6  3.80+0.10"  3.13+£0.09™  3.63:0.34™"

28.309 79T 9.906
F value

<0.0001 0.0010 " 0.0006
P value

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24
hrs) |

Group 3: Activit (125 mg/kg, p.o.) followed by isoproterenol treatment

(

Group 4: Activit (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5: Activit (500 mg/kg, p.o.) followed by isoproterenol treatment
(

Group 6: Activit (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “'p<0.01; "*p<0.001; NS = Non Significant
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Table 4.23: Effect of Pepticarc on membrane bound enzymes, namely
Na‘K+*ATPase, Ca2*ATPase and Mg2*ATPasc¢ In the heart of rats in

isoproterenol-induced myocardial infarction,

GROUPS  Na‘K'ATPuse  Ca?'ATPuse Mg2*ATPase

(nmoles of (pmoles of (pmoles of
inorganic inorganle inorganic
phosphorus phosphorus phosphorus

liberated/min/ Iliberated/min/ liberated/min/
- mgproteln) = mgprotein) __ mg protein)
Group 1 5.03+0.30 2.76 £ 0.16 2.39 £ 0.06
Group 2  2.46+0.21"" 2.03 + 0.20" 1,99 £ 0.15Ns
Group3  3.06+0.18¥ 2431 0.278 2,09 £ 0.12Ns
Group4  3.81+0.117  2.53% 0,128 2,30+ 0.09Ns
Group 5 4.02 +0.01" 2.73 £ 0.09" 3.01 £ 0.33"

Group6  4.18+0.33"  3.25:027"  3.17:0.20"

16.959 8.220 7.155
F value

<0.0001 0.1197  0.0026
P value

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice al an interval of 24
hrs)

Group 3: Pepticare (125 myg/ky, p.o.) lollowed by isoproterenol treatment

Group 4: Pepticare (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5: Pepticare (500 mg/kg, p.o.) followed by isoproterenol treatment

Group 6: Pepticare (1000 mg/kg, p.o.) followed by isoproterenoc treatment

Values are expressed as mean £ SEM,
Group 2 was compared with Group |.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “'p<0.01; *'p<0.001; NS = Non Significant
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Table 4.24: Effect of Normacid on membrane bound enzymes, namely
Na*K+*ATPase, Ca2*ATPase and Mg2*ATPase in the heart of rats in

isoproterenol-induced myocardial infarction.

GROUPS Na*K+*ATPase Ca2+ATPase Mg2+ATPase
(nmoles of {umoles of {umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
mg protein) mg protein) mg protein)

Group 1 5.03 £0.30 2.76 £ 0.16 2.39 £ 0.06

Group 2  2.46 +0.21"" 2.03 £ 0.20° 1.99 + 0.15Ns
Group3  3.09+0.23%  224+0.16N  2.09+ 0.09N
Group 4 3.67 £ 0.13° 2.49 £ 0.078  2.37 +£0.04ns
Group 5  3.91+0.19" 2.72+0.09 2.83+0.34"

*

Group6  4.44+0.28"  295£0.11" 3.20£0.11°

15.906 6.071 7.922
F value

<(.0001 0.0050 0.0017
P value

Group 1: Normal control

Group 2: Isoproterenol control (25 mg/kg, s.c. twice at an interval of 24
hrs})

Group 3: Normacid (125 mg/kg, p.o.} followed by isoproterenol treatment

(

Group 4: Normacid (250 mg/kg, p.o.) followed by isoproterenol treatment

Group 5: Normacid (500 mg/kg, p.o.) followed by isoproterenol treatment
(

Group 6: Normacid (1000 mg/kg, p.o.) followed by isoproterenol treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; "p<0.01; *"p<0.001; NS = Non Significant
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4.2,3.3 HISTOPATHOLOGY

Fig 4.37(A) depicted the normal architecture of heart in rats of
control group (group 1) on histological examination. The figure reflects the
organized arrangement, well-defined boundaries and distinct bundles of
myocardial fibres.

A massive necrosis of heart muscle fibres alongwith focal‘lnss and
marked fragmentation was observed in 1soproterenol-administered group
(Group 2). Disorganized arrangement with no well-defined boundaries or
distinct bundles of myocardial fibres were observed. Nuclei were scattered,
some were lost and some were pyknotic in nature [Fig. 4.37(B}].

Administration of DHC-1 exhibited decreased degree of necrosis
with less fragmentation of fibres and well-defined boundaries or distinct
bundles of myocardial fibres with increasing doses [Fig. 4.37(C)'—4.37(F)].

The degree of myocardial damage in Activit treated group (125
mg/kg) was similar to isoproterenol control group in regard to
morphological changes showing occasional loss and fragmentation of
muscle fibres with disorganized arrangement [Fig 4.38(A)]. With increasing
doses of Activit (250, 500 and 1000 mg/kg) there was lesser loss of
myofibre. Bundles of myocardial fibres with more or less distinct
boundaries were present [Fig 4.38(B) - Fig. 4.38 (D)].

Necrosis of heart muscle fibres alongwith focal loss and marked
fragmentation similar to isoproterenol-administered group was observed in
Pepticare treated groups {125 and 250 mg/kg). Disorganized arrangement
with no well-defined boundaries or distinct bundles of myocardial fibres
were observed. Nuclei were scattered and were pyknotic in nature [Fig.
4.39(A) and Fig. 4.39 (B)]. The degree of necrosis was reduced by the
higher doses of Pepticare namely, 500 mg/kg [Fig. 4.39(C)] and 1000
mg/kg [Fig. 4.39(D)]. Nuclei were not lost and were not pyknotic in nature.

Pretreatment with Normacid (125, 250 and 500 mg/kg) also
exhibited ill-defined boundaries of myocardial fibres but no pyknotic
nuclei [Fig. 4.40(A)-4.40(C)]. Pretreatment with Normacid at the highest
dose of 1000 mg/kg (Fig. 4.40 (D}] showed well-defined bundles of

myocardial fibres with distinct normal nuclei.
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Fig. 4.37. Photomicrographs showing effect of DHC-1 on the heart of
isoproterenol-treated rats.

(Magnification 40 X)

A. Normal control

w

Isoproterenol control (25 mg/kg, s.c. twice at an
interval of 24 hrs)
DHC-1 (125 mg/kg, p.o.)

DHC-1 (250 mg/kg, p.o.)

BB 0

DHC-1 (500 mg/kg, p.o.)

F. DHC-1 (1000 mg/kg, p.o.)

O Bundles of myocardial fibres
—_— Boundaries of muscle fibres
A Pyknotic nuclei




(\Vsilfs

Fig 4 37 (A) Fig 4 37(B)
Fig 4 37(C) Fig 4 37(D)
Fig 4 37 (E) Fig 4 37 |F|
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Fig. 4.38. Photomicrographs showing effect of Activit on the heart of
isoproterenol-treated rats.

(Magnification 40 X)

A, Activit (125 mg/kg, p.o.)
B. Activit (250 mg/kg, p.o.)
C. Activit (500 mg/kg, p.o.)

D. Activit (1000 mg/kg, p.o.)

O Bundles of myocardial fibres
Boundaries of muscle fibres

A Pyknotic nuclei
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Fig 4 38(C) Fig 4 .18(D)

248



Resilis

Fig. 4.39. Photomicrographs showing effect of Pepticare on the heart
of isoproterenol-treated rats.

{(Magnification 40 X)

A. Pepticare (125 mg/kg, p.o.)
B. Pepticare (250 mg/kg, p.o.)
C. Pepticare (500 mg/kg, p.o.}

D. Pepticare (1000 mg/kg, p.o.)

O Bundles of myocardial fibres
— Boundaries of muscle fibres
A Pyknotic nuclei
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Fig. 4.40. Photomicrographs showing effect of Normacid on the heart
of isoproterenol-treated rats.

(Magnification 40 X)

A. Normacid (125 mg/kg, p.o.)
B. Normacid (250 mg/kg, p.o.)
C. Normacid (500 mg/kg, p.o.)

D. Normacid (1000 mg/kg, p.o.)

O Bundles of myocardial fibres
- Boundaries of muscle fibres
A Pyknotic nuclei
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Fig 4 40 (C) Fig ¢ 40(D)
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Results

4.2.4 CISPLATIN-INDUCED NEPHROTOXICITY (ACUTE MODEL)
4.2.4.1 SERUM PARAMETERS

4.2.4.1.1 Effect of drugs on creatinine

Treatment with a single dose of cisplatin (3mg/kg, i.p.) resulted in a
significant (p<0.001) increase in the serum concentration of creatinine in
rats (Group 2} as compared to control group (Group 1).

Administration of DHC-1, Activit, Pepticare and Normacid followed
by cisplatin treatment did not produce a significant decrease in the level of
serum creatinine at any of the four doses (125, 250, 500 and 1000 mg/kg)
as compared to cisplatin control (Fig. 4.41, Fig. 4.43, Fig 4.45 and Fig
4.47).

4.2.4.1.2 Effect of drugs on uric acid

Cisplatin treatment (Group 2) resulted in a significant (p<0.01)
increase in the serum concentration of uric acid as compared to control
group (Group 1).

Administration of DHC-1 at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the levels of serum uric acid; but at the higher doses, namely 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.01) it significantly decreased the levels of
uric acid as compared to cisplatin control (Fig. 4.41).

Administration of Activit, Pepticare and Normacid at all the four
doses {125, 250, 500 and 1000 mg/kg) followed by cisplatin treatment did
not produce any significant reduction in the level of serum uric acid as

compared to cisplatin control (Fig. 4.43, Fig. 4.45 and Fig. 4.47).

4.2.4.1.3 Effect of drugs on urea
Cisplatin treatment (Group 2} resulted in a significant (p<0.001)
increase in the serum concentration of urea as compared to control group

(Group 1).
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Administration of DHC-1 {125, 250, 500 and 1000 mg/kg) followed
by cisplatin treatn\lent did not significantly alter the levels of serum urea
as compared to the cisplatin control group (Fig. 4.42). .

Administration of Activit at the doses of 125 mg/kg (p<0.05), 250
mg/kg (p<0.01}, 500 mg/kg (p<0.001) and 1000 mg/kg (p<0.001) follc;wed
by cisplatin treatment produced a significant reduction in the level of
serum urea as compared to cisplatin control (Fig. 4.44).

Administration of Pepticare at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the levels of serum urea; but at the higher doses, namely 500 mg/kg
(p<0.01) and 1000 mg/kg (p<0.001) it significantly decreased the levels of
urea as compared to cisplatin control (Fig. 4.46).

Administration of Normacid (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
serum urea; but at the higher doses, namely 500 mg/kg and 1000 mg/kg
it significantly (p<0.01) decreased the levels of urea as compared to
cisplatin control (Fig. 4.48). “

4.2.4.1.4 Effect of drugs on blood urea nitrogen (BUN)

Cisplatin treatment (Group 2) resulted in a significant (p<0.001)
increase in the serum concentration of blood urea nitrogen as compared to
control group {Group 1).

Administration of bHC-l followed by cisplatin treatment did not
produce a significant effect on the levels of serum BUN at the doses of 125,
250 and 500 mg/kg as compared to the cisplatin control group; but
produced a significant (p<0.01) decrease at the dose of 1000 mg/kg (Fig.
4.42).

Administration of Activit (125, 250 and 500 mg/kg) followed by
cisplatin treatment did not produce any significant change in the level of
serum BUN; but at the higher dose of 1000 mg/kg it significantly (p<0.05)
decreased the BUN levels as compared to cisplatin control (Fig. 4.44).

Administration of Peﬁticare at the doses of 125 and 250 mg/kg
followed by cisplatin h‘eai:ment did not produce any significant change in
the levels of serum BUN; but at the higher doses of 500 and IOOQ ng/ kgit

—
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significantly (p<0.001) decreased the levels of BUN as compared to
cisplatin control group (Fig. 4.46).

Administration of Normacid (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
serum BUN; but at the higher doses, namely 500 mg/kg (p<0.01} and
1000 mg/kg (p<0.001) it significantly decreased the levels of BUN as
compared to cisplatin control (Fig. 4.48).
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Fig. 4.41. Effect of DHC-1 on the serum levels of creatinine and uric

acid in cisplatin-induced nephrotoxicity (acute model) in rats.

Fig. 4.42. Effect of DHC-1 on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (acute model) in rats.

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose).

Group 3: DHC-1 (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: DHC-1 (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean = SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; “p<0.001; NS = Non Significant
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Fig. 4.43. Effect of Activit on the serum levels of creatinine and uric

acid in cisplatin-induced nephrotoxicity (acute model) in rats.

Fig. 4.44. Effect of Activit on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (acute model} in rats.

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose).

Group 3: Activit (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Activit (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; "p<0.001; NS = Non Significant
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Fiiz. 4.45. Effect of Pepticare on the serum levels of creatinine and

uric acid in cisplatin-induced nephrotoxicity (acute model) in rats.

Fig. 4.46. Effect of Pepticare on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (acute model) in rats.

Croup 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose).

Group 3* Pepticare (125 mg/kg, p.o.} followed by éisplatin treatment.
Gioup 4: Pepticare (250 mg/kg, p.o.) followed by cisplatin treatment
Group S: Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment

Greoup 6: Pepticare (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
‘p<0,05; "p<0.01; ""p<0.001; NS = Non Significant
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Fig. 4.45.
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Fig. 4.47. Effect of Normacid on the serum levels of creatinine and

uric acid in cisplatin-induced nephrotoxicity (acute model) in rats.

Fig. 4.48. Effect of Normacid on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (acute model) in rats.

Group 1: Normal control

Group 2: Cisplatin control‘(Smg/ kg, i.p.; single dose).

Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6. Normacid (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; Mp<0.01; *"p<0.001; NS = Non Significant
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Fig. 4.47.
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4.2.4.2 TISSUE PARAMETERS
4.2.4.2.1 Effect on lipid peroxidation

Cisplatin treatment (Group 2) to rats led to a significant (p<0.001)
increase in lipid peroxidation or MDA content in kidneys as compared to
the control group (Group 1).

Administration of DHC-1, Activit, Pepticare and Normacid followed
by cisplatin treatment did not significantly alter the levels of MDA at any of
the four doses (125, 250, 500 and 1000 mg/kg) as compared to cisplatin
control (Tables 4.25, 4.26, 4.27 and 4.28).

4.2.4.2.2 Effect on endogenous antioxidants

4.2.4.2.2.1 Effect on Superoxide dismutase

Cisplatin treatment (Group 2} reduced the SOD activity significantly
(p<0.001) in kidneys of rats as compared to control group (Group 1).

Administration of DHC-1 and Normacid followed by cisplatin
treatment did not significantly affect the levels of SOD, at any of the four
doses (125, 250, 500 and 1000 mg/kg) as compared to the cisplatin
control group (Tables 4.25 and 4.28).

Administration of Activit at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not preduce any significant change in
the levels of SOD; but at the higher dose i.e. 1000 mg/kg it significantly
(p<0.05) increased the levels of SOD as compared to cisplatin control
(Table 4.26).

Administration of Pepticare (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
SOD; but at the higher doses, namely 500 mg/kg and 1000 mg/kg it
significantly (p<0.05) increased the levels of SOD as compared to cisplatin
control (Table 4.27).

4.2.4.2.2.2 Effect on Catalase
The catalase activity in cisplatin treated control group (Group 2) was

significantly (p<0.001) reduced as compared to control group (Group 1).
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Administration of DHC-1 followed by cisplatin treatment did not
significantly alter the levels of catalase at any of the four doses (125, 250,
500 and 1000 mg/kg) as compared to the cisplatin control group (Table
4.25).

Administration of Activit, at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not produce any significant change in
the level of catalase enzyme; but at the dose of 1000 mg/kg (p<0.03) it
significantly increased these levels as compared to cisplatin control (Table
4.26).

Administration of Pepticare and Normacid, followed by cisplatin
treatment did not affect the levels of catalase at any of the four doses,
namely 125 mg/kg, 250 mg/kg, 500 mg/kg and 1000 mg/kg as compared
to the cisplatin control group (Tables 4.27 and 4.28).

4.2.4,2.1.3 Effect on Reduced glutathione

A significant (p<0.001} reduction in reduced glutathione
concentration was obser'ved in cisplatin treated rats (Group 2) as
compared to the normal control group (Group 1).

Administration of DHC-1, Activit or Normacid followed by cisplatin
treatment did not significantly change the levels of GSH at any of the four
doses (125, 250, 500 and 1000 mg/kg) as compared to the cisplatin
control group (Tables 4.25, 4.26 and 4.28).

Similarly, administration of Pepticare at the doses of 125, 250 and
500 mg/kg followed by cisplatin treatment did not produce any significant
change in the level of GSH; but at the higher dose of 1000 mg/kg it
significantly (p<0.05) increased these levels as compared to cisplatin
control (Table 4.27}.
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Table 4.25: Effect of DHC-1 on the levels of lipid peroxidation (MDA

content), endogenous antioxidant enzymes (superoxide dismutase and

catalase) and reduced glutathione in the kidney of rats in cisplatin-

induced nephrotoxicity (acute model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {umoles of
(nmoles of (ng of GSH/ (Units/ H20:
MDA/ mg protein}) mg protein) consumed/
mg protein) min/
et e ... Mg protein)
Group 1 2.50 £ 0.08 1.71 £0.13 2.61+0.10 3.11 £ 0.07
Group 2 5.28£0.17"" 0.72+0.04™ 2.17+0.04" 2.41£0.09"
Group 3 5.22+0.198 0.73+0.048 2.19£0.01N8 2,45 + 0.06NS
Group 4 5.10+0.07N 0.78 £0.03Ns 2.19 £ 0.05N8  2.54 & 0,058
Group 5 4.68x0.18% 0,90+ 0.0INs 222+ 0.04N  2.60 £ 0.03Ns
Group 6  4.56 £ 0,198  0.95+ 0.02N8 231+ 0.02N8  2.68 + 0,02Ns
46.340 38.594 10.828 18.921
F value
) <0.0001 <0.0001 0.0004 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose)}.

Group 3: DHC-1 (125 mg/kg, p.o.} followed by cisplatin treatment.

Group 4: DHC-1 (250 mg/kg, p.o.) followed by cisplatin treatment.

Group 5: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment.

Group 6. DHC-1 (1000 mg/kg, p.o.) followed by cisplatin treatment.

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 6 and 6 were compared with Group 2.
"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Table 4.26: Effect of Activit on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity (acute model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of (ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/
S . — —.._..mg protein)
Group 1 2.50 £ 0.08 1.71 £ 0.13 2.61+0.10 3.11 £ 0.07
Group2 5.28+0.177 0.72+0.04" 2.17+0.04" 2.41+£0.09™
Group 3 5.67 £0.24N8  (0.74 £ 0.028 2,28 £ 0.04Ns  2.45 + 0.03Ns
Group 4 5.20%0.478  0.80+0.02N8 2,32+ 0,028 2,57 + 0.02N88
Group 5 426+ 0,208 0860028 ~ 2.35+0,0288 2,64 £ 0,038
Group 6  4.06 £ 0.33% (.93 0.02¥  2.43 +0.03 2.71 £ 0.05
17.740 41.541 9.134 21.195
F value
<0.0001 <0.0001 0.0009 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin controli(Smg/ kg, i.p.; single dose).

Group 3: Activit (125 mg/kg, p.o.) followed by cisplatin treatment.

Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment.

Group 3: Activit (500 mg/kg, p.o.) followed by cisplatin treatment.

Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment.

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
‘p<0.05; p<0.01; "p<0.001; NS = Non Significant
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Table 4.27: Effect of Pepticare on lipid peroxidation (MDA content),

endogenous antioxidant enzymes {(superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity (acute model).

GROUPS Lipid Reduced Superoxide
Peroxidation Glutathione Dismutase

(nmoles of {ng of GSH/ (Units/
MDA/ mg protein) mg protein)

mg protein}

Group 1  2.50£0.08 1.71£0.13 2.61%0.10

Group 2 5.28£0.17"" 0.72£0.04™ 2.17%0.04™

Catalase
{(umoles of
Hz0,
consumed/
min/

_._mg protein)

3.11£0.07

2.41 +0,09™

Group 3 55303188 (0.88%0.01N8 2.31+0.03N8 243+ 0,0288
Group 4 5.03+0.06N8 (.90 0.0288 2.36 % 0,02N8  2.46 £ 0.04Ns
Group 5 4.85+0.208 0.98 +0.01NS 244 +0.04° 2.55+ 0.02N8
Group 6 4,72 £ 0.17N8s 1.02 £ 0.017 2.46 + 0.06° 2.60t 0.03vs
34.945 36.815 7.607 24.446
F value
<0.0001 <0.0001 0.0020 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose).

Group 3: Pepticare (125 mg/kg, p.o.) followed by cisplatin treatment.

Group 4: Pepticare (250 mg/kg, p.o.) followed by cisplatin treatment.

(
Group 5 Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment.
(

Group 6: Pepticare (1000 mg/kg, p.o.) followed by cisplatin treatment.

Values are expressed as mean £ SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; "'p<0.01; "'p<0.001; NS = Non Significant
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Table 4.28: Effect of Normacid on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity {acute model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
(nmoles of (ng of GSH/ (Units/ H20:
MDA/ mg protein) mg protein) consumed/
mg protein) min/
_ L mg protein)
Group 1 2.50 + 0.08 1.71£0.13 2.61+0.10 3.11 £0.07
Group 2 5.28£0.17"7 0.72+0.04™" 2.17+0.04™ 2.41+0.09""
Group 3 5.63 £ 0.3088 (0,72 £ 0.03Ns 2.26 + 0.038 2,42 + 0.04n8
Group4 5.06+0.168 0.83+0.0IN8 222+ 0.03N 2,52+ (0.02Ns
Group 5 5.19£0.328 (0,92 +0.01Ns 227 +0.03N8 2,58 + 0.03Ns
Group 6 4.34 £0.22N8 0.97 £ 0.01Ns 2,32+ 0.02N 2,61 £0.01ns
26.345 40.749 10.933 24.982
F value
<0.0001 - <0.0001 0.0004 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single cf(;se).

Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment.

Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment.

Group S5: Normacid (500 mg/kg, p.o.} followed by cisplatin treatment.

Group 6: Normacid (1000 mg/kg, p.o.) followed by cisplatin treatment.

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; "p<0.01; “*p<0.001; NS = Non Significant
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4.2.4.2.3 Effect on membrane bound enzymes

4.2.4.2.3.1 Effect on Sodium Potassium ATPase

In the kidneys of cisplatin-treated rats (Group 2} the activity of
Na*K*ATPase enzyme was significantly (p<0.001) reduced as compared to
the control group 1.

Administration of DHC-1, at all the four doses, namely 125 mg/kg,
250 mg/kg, 500 mg/kg and 1000 mg/kg followed by cisplatin treatment
did not significantly change the levels of Na*K*ATPase enzyme as
compared to the cisplatin control group (Table 4.29).

Administration of Activit {125 and 250 mg/kg) followed by cisplatin
treatment did not produce any significant increase in Na*K*ATPase levels;
but at the higher doses, namely 500 mg/kg (p<0.05) and 1000 mg/kg
(p<0.01) it significantly increased the levels of the enzyme as compared to
cisplatin control (Table 4.30).

Administration of Pepticare and Normacid followed by cisplatin
treatment did not produce any significant increase in the levels of
Na*K*ATPase at any of the dose levels as compared to the cisplatin treated
control group (Tables 4.31 and 4.32).

4.2.4.2.3.2 Effect on Calcium ATPase

Treatment with cisplatin (Group 2} resulted in a significant
(p<0.001} decrease in the 'Ca2*ATPase activity as compared to the control
group (Group 1).

Administration of DHC-1 and Activit, at all the four doses (125, 250,
500 and 1000 mg/kg) followed by cisplatin treatment did not produce any
significant increase in Ca2*ATPase levels as compared to the cisplatin
control {Tables 4.29 and 4.30).

Administration of Pepticare and Normacid at the doses of 125, 250
and 500 mg/kg followed by cisplatin treatment did not produce any
significant change in the level of Ca?*ATPase; but at the dose of 1000
mg/kg they significantly (p<0.001) increased these levels as compared to
cisplatin control (Table 4.31 and 4.32}.
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4.2.4.2.3.3 Effect on Magnesium ATPase

Ttreatment with cisplatin (Group 2} resulted in a significant
(p<0.001) decrease in the Mg2*ATPase activity as compared to the control
group (Group 1).

Administration of DHC-1 at all the four doses (125, 250, 500 and
1000 mg/kg) followed by cisplatin treatment did not produce any
significant increase in Ca2*ATPase levels as compared to the cisplatin
control (Table 4.29).

Administration of Activit at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not produce any significant increase in
Mg2*ATPase levels; but at the dose of 1000 mg/kg it significantly (p<0.01)
increased the levels of the enzyme as compared to cisplatin control (Table
4.30).

Administration of Pepticare and Normacid followed by cisplatin
treatment did not produce any significant increase i the levels of
Mg2*ATPase at any of the dose levels as compared to the cisplatin treated
control group (Table 4.31 and 4.32).
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Table 4.29: Effect of DHC-1 on membrane bound enzymes, namely
Na*K+*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (acute model).

GROUPS Na*K*ATPase Ca2*ATPase Mg2+*ATPase
(umoles of {umoles of (umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

. _mgprotein) _ mg protein) = mg protein)

Group 1 10.98 £ 0.34 4.41+009 6.57 £ 0.18

Group 2 5.75%0.197° 27220207  3.70£0.24""

Group 3  5.82+ 0.41Ns 2.80 + 0.05Ns 3.75 £ 0.0788

Group 4  6.26 £ 0.16Ns 2.84 + 0.09Ns 3.86 + 0.08Ns

Group 5 6.49 £ 0,198 2.87 £ 0.07NS 4.14 + Q.09Ns

Group 6 6.80 £ 0.10Ns 3.05 £ 0.04Ns 4.26 £ 0,21Ns

59.159 37.404 48.392
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2' Cisplatin control (3mg/kg, i.p.; single dose).

Group 3: DHC-1 (125 mg/kg, p.o.) followed by cisplatin treatment.

Group 4: DHC-1 (250 mg/kg, p.o.) followed by cisplatin treatment

Group 5: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean £ SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; ""p<0.001; NS = Non Significant
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Table 4.30: Effect of Activit on membrane bound enzymes, namely
Na+*K*ATPase, Ca2*tATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (acute model).

GROUPS Na*K*ATPase Ca2*ATPase Mg2*ATPase
(umoles of (umoles of (nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

mg protein} mg protein) mg protein}

Group 1 10.98 £ 0.34 4,41 £0.09 6.57 £ 0.18

Group 2 5.75+0.1977  2.72%0.20"  3.70+0.24"
Group 3  6.17+0.038 2,83+ 0.03N  3,85+£0.17n88
Group 4 6.43+0.06N8 2,87+ 0.09N 425 % 0.06NS
Group5  6.73£0.23°  2.98+0.07%  4.43 £ 0,128

Group 6  7.04 +0.04" 3.05 % 0,04ns 4.80 +0.16"

103.35 35.868 41.009
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control.(Smg/ kg, i.p.; single dose).

Group 3: Activit (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Activit (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean = SEM,
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; "p<0.01; “"p<0.001; NS = Non Significant
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Table 4.31: Effect of Pepticare on membrane bound enzymes, namely
Na*K+*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (acute model).

GROUPS Na*K*ATPase Ca?+*ATPase Mgz*ATPase
(pmoles of (umoles of {umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ Iliberated/min/
... .. mg protein) mg protein) _ mg protein)

Group 1 10.98 £ 0.34 4.41 +0.09 6.57 £0.18

Group 2  5.75%0.19"°  2.72:0207 3.70+0.24"

Group 3 6.16 + 0.12n88 2,77 £ 0.05N8 3.71 £ 0.08Ns

Group 4 6.34 £ 0.06N8 2.91 £ 0.0788 3.92 £ 0.05N8

Group 5 6.48 + 0.06Ns 3.17 £ 0.03Ns 4.03 + 0.05Ns

Group 6  6.49 £0.04N  3.62+0.05  4.25%0.07\s

78.50 41.235 70.836

F value
<0.0001 <0.0001 <0.0001

P value

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose}.

Group 3: Pepticare (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Pepticare (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: Pepticare (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; p<0.01; "'p<0.001; NS = Non Significant
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Table 4.32: Effect of Normacid on membrane bound enzymes, namely
Na+*K*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (acute model).

Ca2+*ATPase

GROUPS Na*K+*ATPase Mg2+ATPase
{nmoles of (nmoles of {nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
mg protein} mg protein) mg protein]

Group 1 10.98 £ 0.34 4.41 = 0.09 6.57 £ 0.18

Group 2  5.75%0.18"™  2.72+0.20™  3.70 £0.24™

Group 3 6.12+0.13n8 2.76 £ 0.14N8 3.70 + 0.06Ns

Group 4 6.22 + 0.14Ns 2.86 = 0.07ns 3.88 + 0.06Ns

Group 5 6.45 % 0.06NS 3.07 £ 0.04N8 4,12 £ 0,07ns

Group 6  6.58 £0.06M  3.1320.07"  4.72 % 0.43Ns

117.88 29.527 26.491
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3mg/kg, i.p.; single dose).

Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6. Normacid (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM,
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; **p<0.01; *'p<0.001; NS = Non Significant
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4.2.4.3 EFFECT OF DRUGS ON BODY WEIGHT (Table 4.33)

When the animals were given cisplatin (Group 2), the weight of the
animals decreased significantly. There was a percentage decrease of 7.81%
on day 5 compared to control animals (Group 1), which gained 5.06%
during the same period.

Administration of DHC-1, at the doses of 125, 250, 500 and 1000
mg/kg, 1 h before cisplatin did not reverse the decrease in body weight
significantly as compared to the cisplatin control.

The animals treated with Activit, at the doses of 125, 250, 500 and
1000 mg/kg, 1 h before cisplatin, did not record a significant change in
the body weight as compared to cisplatin control.

When the animals were administered Pepticare (125, 250 and 500
mg/kg) 1 h before cisplatin the decrease in body weight was not reversed
significantly as compared to the cisplatin control. Pepticare at the dose of
1000 mg/kg produced an increase in body weight rather than a decrease
but the change in body weight was not significant as compared to the
cisplatin control group.

The animals treated with Normacid (125, 250, 500 and 1000 mg/kg)
1 h before cisplatin, did not record a significant change in body weight as

compared to the cisplatin control group.
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Table 4.33: Effect of DHC-1, Activit, Pepticare and Normacid on %
change in body weight of rats in cisplatin-induced nephrotoxicity
(acute model).

”“Groups % cthge in Boa& weiEﬂt

“Normal  168.1+3.2
Control (+5.06)

Cisplatin  147.5+7.6

Control (-7.81)
Dose (mg/kg)
125 250 500 1000
DHC-1 - -7.38% 7,13 -8.00™  -6.50™
Activit - -6.69% 550  .550M  .5.88%
Pepticare - -6.06™ 456"  -4.38% -5.12M
Normacid - 5,75 -1.50M 40,06 .2.56M

Values are expreséed as mean = SEM.

Cisplatin control group was compared with the Normal control group.
DHC-1, Activit, Pepticare and Normacid treated groups were compared
with Cisplatin control group.

"p<0.05; “p<0.01; "“p<0.001; NS = Non Significant

Values in the drug treated groups indicate the % change in relation to the

Cisplatin control group; + denotes increase and — denotes decrease
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4.2.5 CISPLATIN-INDUCED NEPHROTOXICITY (CHRONIC MODEL)
4,2.5.1 SERUM PARAMETERS

4.2.5.1.1 Effect of drugs on creatinine

Treatment with cisplatin (3 mg/kg, i.p.) every week for 28 days (days
1, 7, 14, 21 and 28) resulted in a significant (p<0.001) increase in the
serum concentration of creatinine in rats (Group 2) as compared to control
group {Group 1).

Administration of DHC-1 (125, 250, 500 and 1000 mg/kg) followed
by cisplatin treatment produced a significant (p<0.001) decrease in the
levels of serum creatinine as compared to cisplatin control (Fig. 4.49).

Administration of Activit followed by cisplatin treatment also
significantly reduced the levels of creatinine at all the doses namely, 125
mg/kg (p<0.05), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to cisplatin control (Fig. 4.51).

Admunistration of Pepticare (125 mg/kg) followed by cisplatin
treatment did not produce any significant reduction in the level of serum
creatinine; but at the higher doses, namely 250 mg/kg (p<0.01), 500
mg/kg (p<0.001) and 1000 mg/kg (p<0.001) it significantly decreased the
creatinine levels as compared to cisplatin control (Fig. 4.53).

Admunistration of Normacid (125, 250, 500 and 1000 mg/kg)
followed by cisplatin treatment produced a significant (p<0.001) decrease
in the levels of serum creatinine as compared to cisplatin control (Fig.
4.55).

4,2.5.1.2 Effect of drugs on uric acid

Cisplatin treatment {Group 2) resulted in a significant (p<0.001)
increase in the serum concentration of uric acid as compared to control
group {Group 1).

Administration of DHC-1 followed by cisplatin treatment produced a
significant (p<0.001) decrease in the levels of serum BUN at all the four
doses (125, 250, 500 and 1000 mg/kg) as compared to the cisplatin
control group (Fig. 4.49).
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Administration of Activit, Pepticare and Normacid, at the doses of
125 mg/kg followed by cisplatin treatment did not produce any significant
change in the level of serum uric acid; but at the higher doses of 250, 500
and 1000 mg/kg they significantly (p<0.001) decreased the uric acid levels
as compared to cisplatin control (Fig. 4.51, Fig. 4.53 and Fig. 4.55).

4.2.5.1.3 Effect of drugs on urea

Cisplatin treatment (Group 2) resulted in a significant (p<0.001)
increase in the serum concentration of urea as compared to normal
control group (Group 1).

Administration of DHC-1 and Normacid followed by cisplatin
treatment produced a significant (p<0.001) decrease in the levels of serum
urea at all the four doses (125, 250, 500 and 1000 mg/kg) as compared to
cisplatin control (Fig. 4.50 and 4.56).

Administration of Activit (125 mg/kg) followed by cisplatin
treatment did not produce any significant reduction in the level of serum
urea; but at the higher doses of 250, 500 and 1000 mg/kg it significantly
(p<0.001) decreased the urea levels as compared to cisplatin control (Fig.
4.52).

Administration of Pepticare (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
serum urea; but at the higher doses, namely 500 mg/kg (p<0.05) and
1000 mg/kg (p<0.001) it significantly decreased the levels of urea as
compared to cisplatin control (Fig. 4.54).

4.2.5.1.4 Effect of drugs on blood urea nitrogen

Cisplatin treatment (Group 2) resulted in a significant (p<0.001)
increase in the serum concentration of urea as compared to the normal
control {Group 1).

Administration of DHC-1 or Normacid followed by cisplatin
treatment produced a significant (p<0.001) decrease in the levels of serum
BUN at all the four dose levels as compared to cisplatin control group (Fig.
4.50 and Fig.4.56).
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Administration of Activit (125 mg/kg) followed by cisplatin
treatment did not produce any significant change in the level of serum
BUN; but at the higher doses, namely 250 mg/kg, 500 mg/kg and 1000
mg/kg it significantly (p<0.001) decreased the BUN levels as compared to
cisplatin control (Fig. 4.52).

Administration of Pepticare (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
serum BUN; but at the higher doses, namely 500 mg/kg (p<0.05) and
1000 mg/kg (p<0.001) it significantly decreased the levels of BUN as

compared to cisplatin control (Fig. 4.54).
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Fig. 4.49. Effect of DHC-1 on the serum levels of creatinine and uric

acid in cisplatin-induced nephrotoxicity (chronic model) in rats.

.Fig. 4.50. Effect of DHC-1 on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (chronic model) in rats.

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days

Group 3: DHC-1 (125 mg/kg, p.o.} followed by cisplatin treatment.
Group 4: DHC-1 (250 mg/kg, p.o.} followed by cisplatin treatment
Group S: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: DHC-1 (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2
*p<0.05; “p<0.01; "p<0.001; NS = Non Significant
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Fig. 4.49.
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Fig. 4.51. Effect of Activit on the serum levels of creatinine and uric

acid in cisplatin-induced nephrotoxicity (chronic model)} in rats.

Fig. 4.52. Effect of Activit on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (chronic model) in rats.

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days |
Group 3: Activit (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Activit (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean £ SEM.
Group 2 was'compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; " p<0.001; NS = Non Significant
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Fig. 4.53. Effect of Pepticare on the serum levels of creatinine and

uric acid in cisplatin-induced nephrotoxicity {chronic model)} in rats.

Fig. 4.54. Effect of Pepticare on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (chronic model) in rats.

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.} every week for 28 days

Group 3: Pepticare (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Pepticare {250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: Pepticare {1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were-compared with Group 2.
*p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Fig. 4.55. Effect of Normacid on the serum levels of creatinine and

uric acid in cisplatin-induced nephrotoxicity (chronic model) in rats.

Fig. 4.56. Effect of Normacid on the serum levels of urea and BUN in

cisplatin-induced nephrotoxicity (chronic model) in rats.

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days

Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by éisplatin treatment

Group 6: Normacid (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; **p<0.01; mp<0.001; NS = Non Significant
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Fig. 4.55.
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4,2.5.2 TISSUE PARAMETERS

4.2.5.2.1 Effect on lipid peroxidation

Cisplatin treatment (Group 2) led to a significant (p<0.001} increase
in lipid peroxidation or MDA content in kidneys of rats as compared to the
normal control group (Group 1).

Administration of DHC-1 (125 mg/kg) followed by cisplatin
treatment did not produce any significant change in the level of MDA in
kidneys; but at the higher doses, namely 250 mg/kg (p<0.05}, 500 mg/kg
(p<0.01) and 1000 mg/kg (p<0.01} it significantly decreased the MDA
levels as compared to cisplatin control (Table 4.34).

Administration of Activit (125 mg/kg) followed by cisplatin
treatment did not produce any significant change in the level of lipid
peroxidation in kidneys; but at the higher doses of 250, 500 and 1000
mg/kg it significantly (p<0.001) decreased the MDA levels as compared to
cisplatin control (Table 4.35).

Administration of Pepticare at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the levels of MDA; but at the higher doses, namely 500 mg/kg and 1000
mg/kg it significantly (p<0.001) decreased the levels of MDA as compared
to cisplatin control (Table 4.36).

Administration of Normacid followed by cisplatin treatment
significantly reduced the levels of lipid peroxidation (MDA) at all the doses
namely, 125 mg/kg (p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001) as compared to cisplatin control (Table 4.37).

4.2.5.2.2 Effect on endogenous antioxidants

4.2.5.2.2.1 Effect on Superoxide dismutase
Cisplatin treatment (Group 2) reduced the SOD activity significantly
(p<0.01) in kidneys of rats as compared to the normal control (Group 1).
Administration of DHC-1 at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the SOD content in kidneys
as compared to the cisplatin control group. At the higher dose i.e. 1000
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| mg/kg, the drug led to a significant (p<0.01) rise in SOD content as
compared to cisplatin control (Table 4.34).

Administration of Activit at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the levels of SOD; but at the higher doses of 500 and 1000 mg/kg it
significantly (p<0.05) increased the levels of SOD as compared to cisplatin
control (Table 4.35).

Administration of Pepticare (125 and 250 mg/kg) followed by
cisplatin treatment did not produce any significant change in the levels of
SOD; but at the higher doses (500 and 1000 mg/kg) it significantly
(p<0.01) mcreased the levels of SOD as ‘compared to cisplatin control
{(Table 4.36).

Administration of Normacid at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the SOD content in kidneys
as compared to the cisplatin control group. At the higher dose i.e. 1000
mg/kg, the drug led to a significant (p<0.01} rise in SOD content as
compared to cisplatin control (Table 4.37).

4.2.5.2.2.2 Effect on Catalase

The catalase activity in cisplatin treated control group (Group 2) was
significantly (p<0.001) reduced as compared to control group (Group 1).

Administration of DHC-l at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the catalase content in
kidneys as compared to the cisplatin control group. At the higher dose i.e.
1000 mg/kg, the drug led to a significant (p<0.001) rise in catalase levels
as compared to cisplatin control (Table 4.34).

Administration of Activit, at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the level of catalase enzyme; but at the higher doses, namely 500 mg/kg
(p<0.01) and 1000 mg/kg (p<0.001) it significantly increased these levels
as compared to cisplatin control (Table 4.35). ’

Similarly, administration of Pepticare (125 -and 250 mg/kg) followed
by cisplatin treatment did not produce any significant change in the level

of catalase enzyme; but at the higher doses of 500 and 1000 mg/kg it
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'significantly (p<0.01) increased these levels as compared to cisplatin
control (Table 4.36).

Administration of Normacid at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the catalase content in
kidneys as compared to the cisplatin control group; but at the higher dose
i.e. 1000 mg/kg, the drug led to a significant (p<0.01) rise in catalase

levels as compared to cisplatin control (Table 4.37).

4.2.5.2.1.3 Effect on Reduced glutathione ]

A significant (p<0.001) reduction in reduced glutathione
concentration was observed in cisplatin treated rats (Group 2) as
compared to control group 1.

Administration of DHC-1 {125 mg/kg) followed by cisplatin
treatment did not produce any significant increase in GSH content; but at
the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001) and
1000 mg/kg (p<0.001) it significantly increased the GSH content as
compared to cisplatin control (Table 4.34).

Administration of -Activit at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the level of GSH; but at the higher doses, namely 500 mg/kg (p<0.05) and
1000 mg/kg (p<0.001) it significantly increased these levels as compared
to cisplatin control (Table 4.35).

Similarly, administration: of Pepticare {125 and 250 mg/kg) followed
by cisplatin treatment did not produce any significant change in the level
of GSH; but at the higher doses, namely 500 mg/kg (p<0.01) and 1000
mg/kg (p<0.001) it significantly increased these levels as compared to
cisplatin control (Table 4.36).

Administration of Normacid at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the GSH content in kidneys
as compared to the cisplétin control group; but at the higher dose i.e.
1000 mg/kg, the drug led to a significant (p<0.001) rise in GSH levels as
compared to cisplatin control (Table 4.37). '
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Table 4.34: Effect of DHC-1 on the levels of lipid peroxidation (MDA

content), endogenous antioxidant enzymes (superoxide dismutase and

catalase) and reduced glutathione in the kidney of rats in cisplatin-

induced nephrotoxicity (chronic model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (vmoles of
(nmoles of (ug of GSH/ (Units/ H20;
MDA/ mg protein) mg protein) consumed/
mg protein) min/
e .. ... Mg protein)
Group 1 2.50 £ 0.08 1.71£0.13 2.61£0.10 3.11 £0.07
Group 2  5.64 £0.27" 0.61+0.03™ 1.94+0.11"" 2.00%0.14"
Group 3  4.52+0.59N8  0.69 +£0.03Ns 2,06 £ 0.08Ns 1,97 +(0.06Ns
Group 4  3.73+0.57° 1.12+0.07° 2.11+0.02Ns 2,21 £ 0.08Ns
Group 5  2.93%0.34" 1.32+0.107 2.27 £0.07N8 2,33 £ 0.04Ms
Group 6 2.53+0.27° 1.39£0.097 2.43+0.03" 2.78+0.07"
10.058 25.132 10.935 30.469
F value :
0.0006 <0.0001 0.0004 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days

Group 3: DHC-1 (125 mg/kg, p.o.) followed by cisplatin treatment

Group 4: DHC-1 (250 mg/kg, p.o.) followed by cisplatin treatment

(
Group 5: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment
(

Group 6: DHC-1 {1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean £ SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; "'p<0.001; NS = Non Significant

t2
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Table 4.35: Effect of Activit on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity (chronic model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {(umoles of
{nmoles of {ug of GSH/ (Units/ H20-
MDA/ mg protein) mg protein) consumed/
mg protein} min/
i —— . . _—— . mg protein)
Group 1 2.50 £ 0.08 1.71£0.13 2.59+0.36 3.11 £ 0.07
Group 2 5.64+0.277 0.61+0.03" 1.94x0.117 200x0.14"
Group 3 4.59+0.34Ns  (0.67 £0.04Ns 2,17 £0.11N8 2,11 £0.128s
Group 4 3.49+0.29”" 0.79+0.04N8 2.23%0.128 220£0.12Ns
Group5 2.68+0.28"" 0.98:0.05 244:0.05° 2.78%0.06"
Group 6 2.54%0.15"" 1.27+0.09™ 2.50+0.04" 2.94%0.06™"
26.738 33.322 6.925 23.176
F value
<0.0001 <0.0001 0.0029 <0.0001
P value

Group 1: Normal control ‘,

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days

Group 3: Activit (125 mg/kg, p.o.) followed by cisplatin treatment

Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment

Group S5: Activit (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
'p<0.05; M'p<0.01; mp<0.001; NS = Non Significant
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Table 4.36: Effect of Pepticare on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity (chronic model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {umoles of
(nmoles of (ug of GSH/ (Units/ H202
MDA/ mg protein} mg protein) consumed/
mg protein) min/
~_mg protein)
Group 1 2.50 £ 0.08 1.71 £ 0.13 2.59+£0.36 3.11 £0.07
Group2 5.64+0.27" 0.61+0.03" 1940.11"™ 2.00z0.14™
Group 3 4.99+0.208 0.67 £0.04N 2,02 £ 0.05N8 2,14 £0.12N8
Group 4 4.68+0.22N (0.84 +£0.06N 2,12 £0.07N8  2.23 + 0.07Ns
Group 5 3.59+0.257" 1.12+0.04" 2.44£0.05  273+0.12"
Group 6 2.45+0.23"™ 1.40%0.09™ 245+0.04" 287t0.12"
38.726 35.060 13.292 17.021
F value
<0.0001 <0.0001 0.0002 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days

Group 3: Pepticare (125 mg/kg, p.o.) followed by cisplatin treatment.

Group 4: Pepticare (250 mg/kg, p.o.) followed by cisplatin treatment

(
Group 5: Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment
(

Group 6: Pepticare (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; “p<0.01; "*p<0.001; NS = Non Significant
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Table 4.37: Effect of Normacid on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the kidney of rats in cisplatin-induced

nephrotoxicity (chronic model).

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
{(nmoles of {ng of GSH/ (Units/ H20-
MDA/ mg protein) mg protein) consumed/
mg protein) min/

e e e e e e .. ... Mg prOtein)
Group 1 2.50 £ 0.08 1.71 £0.13 2.59 £ 0.36 3.11 +0.07
Group 2 5.64+0.27 " 0.61+0.03™ 1.94+0.11" 2.00%0.14""
Group 3 4.54+0.157 0.61+0.05N8 2,09%0.12Ns  2.07 £ 0.05NS
Group 4 3.76+0.21"7 0.77+0.01N 2.21 £0.09N 2,14 + 0.03Ns
Group 5 3.083%£0.06™° 0.90%0.03N 2.34%0.05N 2.31+0.048
Group 6 2.89+0.08" 1.22%0.06" 2.56:0.06" 2.63x0.18"

55.507 42.534 8.320 17.419
F value

<0.0001 <0.0001 0.0013 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.} every week for 28 days

Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment

Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment

Group 5: Normacid (500 mg/kg, p.o.) followed by cisplatin treatment

Group 6: Normacid (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean = SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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4.2.5.2.3 Effect on membrane bound enzymes

4.2.5.2.3.1 Effect on Sodium Potassium ATPase

In the kidneys of cisplatin-treated rats (Group 2) the activity of
Na*K*ATPase enzyme was significantly (p<0.001) reduced as compared to
the control group (Group 1).

Administration of DHC-1 at all the doses, namely 125 mg/kg
(p<0.01), 500 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1006 mg/kg
(p<0.001) followed by cisplatin treatment resulted in a significant increase
in Na*K*ATPase levels as compared to cisplatin control (Table 4.38).

Administration of Activit (125 mg/kg) followed by cisplatin
treatment did not produce any significant increase in Na*K+*ATPase levels;
but at the higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001) it significantly increased the levels of the
enzyme as compared to cisplatin control (Table 4.39).

Administration of Pepticare followed by cisplatin treatment did not
produce any significant increase in the levels of Na*K*ATPase at any of the
four dose levels as compared to the cisplatin treated control group (Table
4.40).

Administration of Normacid at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not affect the Na*K*ATPase levels; but
at the higher doses, namely 500 mg/kg (p<0.05) and 1000 mg/kg (p<0.01)
it significantly increased the levels of Na*K*ATPase as compared to

cisplatin control (Table 4.41).

4,2.5.2.3.2 Effect on Calcium ATPase

Treatment with cisplatin (Group 2) resulted in a significant
(p<0.001) decrease in the Ca2*ATPase activity as compared to the normal
control group (Group 1).

Administration of DHC-1 at all the four doses (125, 250, 500 and
1000 mg/kg) followed by cisplatin treatment produced a significant
(p<0.001) increase in Ca2*ATPase levels as compared to the cisplatin
control (Table 4.38).
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Similarly, administration of 125 mg/kg (p<0.05), 250 mg/kg
(p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg (p<0.001). of Activit
followed by cisplatin treatment produced a significant elevation in the
levels of Ca2*ATPase levels as compared to cisplatin control (Table 4.39).

Administration of Pepticare at the doses of 125 and 250 mg/kg
followed by cisplatin treatment did not produce any significant change in
the level of Ca2*ATPase; but at the higher doses of 500 and 1000 mg/kg it
significantly (p<0.001) increased these levels as compared to cisplatin
control (Table 4.40).

Administration of Normacid (125 mg/kg) followed by cisplatin
treatment did not produce any significant increase in Ca2*ATPase levels;
but at the higher doses of 250, 500 and 1000 mg/kg it significantly
(p<0.001) increased the levels of the enzyme as compared io cisplatin
control (Table 4.41).

4.2.5.2.3.3 Effect on Magnesium ATPase

Treatment with cisplatin (Group 2) resulted in a significant
(p<0.001) decrease in the Mg2*ATPase activity as compared to the normal
control group (Group 1). '

Administration of DHC-1 (125, 250, 500 and 1000 mg/kg) followed
by cisplatin treatment produced a significant (p<0.001) increase in
Mg2+*ATPase levels as compared to the cisplatin control (Table 4.38).

Administration of Activit followed by cisplatin treatment did not
produce a significant increase in Mg2*ATPase levels at the dose of 125
mg/kg;, but at the higher doses of 250, 500 and 1000 mg/kg it
significantly (p<0.001) increased the levels of the enzyme as compared to
cisplatin control (Table 4.39).

Administration of Pepticare at the doses of 125, 250 and 500 mg/kg
followed by cisplatin treatment did not affect the Mg2*ATPase levels in
kidneys as compared to the cisplatin control group; however at the higher
dose of 1000 mg/kg, the drug led to a significant (p<0.05) rise in
Mg?+*ATPase levels as compared to cisplatin control (Table 4.40).

Administration of Normacid (125 mg/kg) followed by cisplatin

treatment did not produce any significant increase in Mg2*ATPase levels;
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but at the higher doses, namely 250 mg/kg (p<0.01), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001) 1t significantly increased the levels of the

enzyme as compared to cisplatin control (Table 4.41).
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Table 4.38: Effect of DHC-1 on membrane bound enzymes, namely
Na+‘K*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (chronic model).

GROUPS Na‘K*ATPase Ca2*ATPase Mg2+ATPase

{umoles of (nmoles of (umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus-
liberated/min/ liberated/min/ liberated/min/
_ __.__mgprotein) _ mg protein) _ mg protein) _
Group 1 10.98 £ 0.34 4,41 +0.09 6.57 £ 0,18

Group2 3.07£0.70""  1.35%0.147  1.43+0.24""
Group 3  5.26 £0.19" 2.46 £0.107°  2.82%0.08"™
.Group 4  5.80+0.21" 3.2210.147 4.17+0.117"
Group 5 7.10%20.18""  3.63+0.13™  4.54x0.12"

Group 6  7.59+0.20"7"  4.03+0.10"" 6.01+0.117

54,918 93.596 169.76
F value

<0.0001 "~ <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days
Group 3: DHC-1 (125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: DHC-1 (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: DHC-1 (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 waslcompared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Table 4.39: Effect of Activit on membrane bound enzymes, namely
Na+*K*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (chronic model).

GROUPS Na*K*ATPase Ca2+ATPase Mg?+tATPase
{(umoles of {(umoles of {umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ Iliberated/min/ liberated/min/
L mg protein) mg protein) mg protein)
Group 1 10.98 £ 0.34 4.41 £0.09 6.57 £0.18

Group2  3.07+0.70"7  1.35+0.14"7°  1.43t0.24"
Group 3  4.28 £ 0,04Ns 2.25%0.19° 2.24 + 0.23 N8
Group 4 6.37 + 0.22° 3.55+0.12""  3.74%0.14™"
Group5  8.14+0.35""  4.02+0.23"  4.46%0.18"

Group 6 8.85+1.10™  4.15+0.19"" 5.99+0.21™"

26.308 54.268 104.17
F value

<0.0001 <0.0001 1 <0.0001

P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days
Group 3: Activit {125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: Activit (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Activit (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: Activit (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "'p<0.01; "p<0.001; NS = Non Significant
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Table 4.40: Effect of Pepticare on membrane bound enzymes, namely
Na*K*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in
cisplatin-induced nephrotoxicity (chronic model).

GROUPS Na*K+ATPase Caz+ATPase Mg2+ATPase
(umoles of (umoles of (umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
mg protein) mg protein) mg protein)

Group 1 10.98 £ 0.34 4.41 +0.09 6.57 £0.18

Group2 3.07+0.707°  1.35%0.147  1.43+0.24"
Group3 3.14:0.18¥  1.63+0.08%  1.56 % 0.19Ns
Group4 3.57+0.10%  1.81+0.24N8 1,77 £0.12ns
Group 5 3.94:0.08%  245+0.097  2.110.07N

Group 6  4.21 + 0.32ns 2.65+0.06 2.21+0.09"

72.894 70.579 151.94
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days
Group 3: Pepticare (125 mg/kg, p.o.) followed by cisplatin treatment.
Group 4: Pepticare (250 mg/kg, p.o.) followed by cisplatin treatment
Group 5: Pepticare (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: Pepticare (1000 mg/kg, p.o.) followed by cisplatin treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; *p<0.001; NS = Non Significant
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Table 4.41: Effect of Normacid on membrane bound enzymes, namely
Na‘K+*ATPase, Ca2*ATPase and Mg2*ATPase in the kidney of rats in

cisplatin-induced nephrotoxicity (chronic model).

GROUPS Na+tK+*ATPase Ca2*ATPase Mg2+ATPase
(umoles of {umoles of (nmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

mg protein)  mg protein) __ mg protein) __
Group 1 10.98 £ 0.34 4,41 £0.09 6.57 £0.18

Group 2  3.07+0.707"  1.35%0.14"  1.43+0.24"
Group 3  4.42 % 0.26Ns 1.79 £ 0,138 2,19 £ 0.14Ns
Group 4  4.57 +0.208 2,54 £0.09" 2.70 £0.18"
Group 5 4.83+0.09° 2.610.07""  3.29#0.15"

Group6  5.80£0.117 294z0.11" 4.11£0.26"

62.328 08.839 84.771,
F value

<(0.0001 <0.0001 . <0.0001
P value

Group 1: Normal control

Group 2: Cisplatin control (3 mg/kg, i.p.) every week for 28 days
Group 3: Normacid (125 mg/kg, p.o.) followed by cisplatin treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by cisplatin treatment
Group S: Normacid (500 mg/kg, p.o.) followed by cisplatin treatment
Group 6: Normacid (1000 mg/kg, p.o.} followed by cisplatin treatment

Values are expressed as mean + SEM,
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “'p<0.01; *"p<0.001; NS = Non Significant
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4.2.5.3 EFFECT OF DRUGS ON BODY WEIGHT (Table 4.42)

At the end of the experimental period, there was a percentage
decrease of 19.35% in the control group (Group 2), which was significant
(p<0.001) as compared to the normal group (Group 1), which recorded a
percentage increase in body weight of 40.24%.

The animals administered with DHC-1 at the dose of 125 mg/kg,
p.o. did not record a significant change in body weight as compared to
cisplatin control group. However, upon administration of DHC-1 at the
higher doses of 250 (p<0.01), 500 (p<0.001) and 1000 mg/kg (p<0.001)
there was a significant increase in body weight as compared to cisplatin
control group.

When the animals were given Activit (125 and 250 mg/kg) the
decrease in the body weight was not reversed significantly as compared to
the cisplatin control group. However, administration of Activit at 500
(p<0.05) and 1000 mg/kg (p<0.01}, showed a significant increase in body
weight as compared to cisplatin control group.

The animals pretré?.ted with Pepticare at the dose of 125 mg/kg
p.o., recorded no significant change in body weight; whereas
administration of Pepticare at the doses of 250 (p<0.05), 500 (p<0.01) and
1000 mg/kg (p<0.001), recorded a significant increase in body weight as
compared to cisplatin control group.

Pretreatment with Normacid at the dose of 125 mg/kg p.o., showed
no significant change in body weight. However, on administration of
Normacid at the doses of 250 (p<0.01), 500 (p<0.001) and 1000 mg/kg
(p<0.001), there was a significant increase in body weight as compared to

cisplatin control group.
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Table 4.42: Effect of DHC-l, Activit, Pepticare and Normacid on body

weight of rats in cisplatin-induced nephrotoxicity (chronic model).

Groups - % change in body weight

\e]

Normal 235.6 + 12.2

Control (+40.24)

Cisplatin  135.5+9.7

Control (-19.35)
Dose (mg/kg)
125 250 500 1000
DHC-1 - . -6.43%  -11.13™  -13.27™  .7.74™
Activit - 274" 565" -1.07 +8.10"
Pepticare - +19.177°  -2.20° +5.06°  +17.14
Normacid - +28.33""  +9.82"  +20.0077 +26.96"

Values are expressed as mean + SEM.

Cisplatin control group was compared with the Normal control group.
DHC-1, Activit, Pepticare and Normacid treated groups were compared
with Cisplatin control group.

‘p<0.05; ”p<0.0l; Mp<O.OOl; NS = Non Significant

Values in the drug treated groups indicate the % change in rclation to the

Cisplatin control group; + denotes increase and - denotes decrease
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4.2.5.4 HISTOPATHOLOGY

Fig. 4.57(A) showed kidney from control male rats with normal
morphology of the proximal tubule located in the outer stripe of the outer
medulla. The tubules were lined up with cells forming a proper lumen
inside.

Rats dosed i.p. with cisplatin (3 mg/kg/day) exhibited no drug-
related histopathology in kidneys after 24 h (acute model} (data not
shown). However, administration of cisplatin every week for 28 days (days
1,7, 14, 21 and 28] (chronic model) resulted in severe necrosis of kidneys,
which occurred in the proximal tubular epithelial cells [Fig. 4.57(B)].
Necrosis was accompanied by ballooning degeneration of cells leading to
contraction of the lumen. Lumen also exhibited cytoplasmic intrusions.
Widespread necrosis and sloughing of proximal tubular epithelial cells was
noted.

Administration of DHC-1 [Fig. 4.57(C) to Fig. 4.57(F)] decreased the
necrosis and maintained the normal cell size in the kidneys. Progressively
there was lesser ballooning degeneration of cells and maintenance of the
normal lumen. Thus the renal structure was maintained in DHC-1 treated
groups.

Activit [Fig. 4.58(A) to Fig. 4.58(D)] also decreased the necrosis with
increasing doses and mamntained the normal lumen. A well maintained
renal structure was observed.

Pretreatment with Pepticare [Fig. 4.59(A) to Fig. 4.59(D)] decreased
the necrosis with increasing doses and the cell structure regained to
normal with the increasing doses of the drug. No ballooning degeneration
of cells was observed in any of the groups administered with Pepticare.

Administration of Normacid [Fig. 4.60(A) to Fig. 4.60(D)] showed
progressively lesser necrosis as compared to the cisplatin control.
Ballooning degeneration of cells and contraction of the lumen was
observed at the doses of 125 and 250 mg/kg [Fig. 4.60 (A) and Fig. 4.60
(B)]; whereas Normacid at the higher doses [Fig. 4.60 (C) and Fig. 4.60 (D)]
showed lesser ballooning degeneration of cells and contraction of the

lumen.
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Fig. 4.57. Photomicrographs showing effect of DHC-1 on the kidney of
cisplatin-treated rats.

(Magnification 40 X)

A. Normal control

B. Cisplatin control (3 mg/kg, i.p.) every week for 28
days

C. DHC-1 (125 mg/kg, p.o.)

D. DHC-1 (250 mg/kg, p.o.)

E. DHC-1 (500 mg/kg, p.o.)

F. DHC-1 (1000 mg/kg, p.o.}

O Cytoplasmic intrusions

- Lumen

A Ballooning degeneration
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Fig 4 57(A) Kig 4 57(B)
Fig 4 57(C) Fig 4 57(D)
Fig 4.57(E) Fig 4.57 (F)
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Fig. 4.58. Photomicrographs showing effect of Activit on the kidney
of cisplatin-treated rats.

(Magnification 40 X)

A, Activit (125 mg/kg, p.o.)
B. Activit {250 mg/kg, p.c.)
C. Activit (500 mg/kg, p.c.)

D. Activit (1000 mg/kg, p.o.)

O Cytoplasmic intrusions
— Lumen
A Ballooning degeneration
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Fig 4.58 (A) Fig 4 58 (B)

Fig 4.58 (C) Fig 4 58 (D)
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Fig. 4.59. Photomicrographs showing effect of Pepticare on the
kidney of cisplatin-treated rats.

(Magnification 40 X)

A. Pepticare (125 mg/kg, p.o.)
B. Pepticare (250 mg/kg, p.o.)
C. Pepticare (500 mg/kg, p.o.)
D. Pepticare (1000 mg/kg, p.o.)

O Cytoplasmic intrusions

- Lumen

A Ballooning degeneration
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Fig 4.59 (A) Fig 4 59(B)

Fig 4 59(C) Fig 4 59(D)
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Fig. 4.60. Photomicrographs showing effect of Normacid on the
kidney of treated rats.

{(Magnification 40 X)

A. Normacid (125 mg/kg, p.o.)
B. Normacid (250 mg/kg, p.o.)
C. Normacid (500 mg/kg, p.o.)

D. Normacid (1000 mg/kg, p.o.)

O Cytoplasmic intrusions
- Lumen
A Ballooning degeneration
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Results

4.2.6 CARBON TETRACHLORIDE-INDUCED LIVER DAMAGE
4.2.6.1 SERUM PARAMETERS

4,2.6.1.1 Effect of drugs on SGPT

CCls treatment {2.5rﬁl/kg, p.o. in olive oil (1:1) led to a significant
(p<0.001) increase in level of SGPT in rats (Group 2) as compared to
control group (Group 1).

Administration of DHC-1 followed by CCls treatment did not
produce any significant change in the level of SGPT at the doses of 125
and 250 mg/kg; but at the higher doses, namely 500 mg/kg (p<0.05) and
1000 mg/kg (p<0.001) it significantly decreased these levels as compared
to CCls4 treated control (Fig. 4.61).

Administration of Activit, Pepticare and Normacid followed by CCls
treatment did not reduce the levels of SGPT significantly at any of the four
doses (125, 250, 500 and 1000 mg/kg) as compared to CCls control (Fig.
4.63, Fig. 4.65, Fig. 4.67).

4.2.6.1.2 Effect of drugs on SGOT

CCls treatment {(Group 2) led to a significant (p<0.001) increase in
level of SGOT as compared to control group (Group 1).

Administration of DHC-1 at the doses of 125 and 250 mg/kg
followed by CCls treatment did not produce any significant change in the
level of SGOT; but at the higher doses of 500 and 1000 mg/kg it
significantly (p<0.05} decreased these levels as compared to CCls control
(Fig. 4.61). '

Administration of Activit (125 and 250 mg/kg) followed by CCls
treatment did not produce any significant change in the level of SGOT; but
at the higher doses, namely 500 mg/kg (p<0.05) and 1000 mg/kg
(p<0.001) it significantly decreased these levels as compared to CCls-
treated control group (Fig. 4.63).

Administration of Pepticare followed by CCls treatment did not affect
the levels of SGOT, at any of the four doses (125, 250, 500 and 1000
mg/kg) as compared to CCls control (Fig. 4.635).

314



Results

Administration of Normacid at the doses of 125 and 250 mg/kg
followed by CCls treatment did not produce any significant change in the
level of SGOT; but at the higher doses of 500 and 1000 mg/kg it
significantly (p<0.01) decreased these levels as compared to CCls control
(Fig. 4.67).

4.2.6.1.3 Effect of drugs on alkaline phosphatase

CCly treatment (Group 2) led to a significant (p<0.001) increase in
level of alkaline phosphatase as compared to control group (Group 1}.

Administration of DHC-1 followed by CCls treatment significantly
reduced the levels of alkaline phosphatase at all the doses namely, 125
mg/kg (p<0.01), 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to CCls control (Fig. 4.61).

Administration of Activit at the doses of 125 and 250 mg/kg
followed by CCls treatment did not produce any significant change in the
level of alkaline phosphatase; but at the higher doses, namely 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.001) it significantly decreased these levels
as compared to CCls control (Fig. 4.63).

Administration of Pepticare followed by CCls treatment significantly
reduced the levels of alkaline phosphatase at all the doses namely, 125
mg/kg (p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to CCls control (Fig. 4.65).

Administration of Normacid at the doses of 125, 250 and 500 mg/kg
followed by CCls treatment did not produce any significant change in the
level of alkaline phosphatase; but at the higher dose of 1000 mg/kg

(p<0.01) it significantly decreased these levels as compared to CCls control
(Fig. 4.67).

4.2.6.1.4 Effect of drugs on total bilirubin
CCls treatment (Group 2) led to a significant (p<0.001) increase in
level of total bilirubin as compared to control group (Group 1).
Administration of DHC-1 followed by CCls treatment significantly
reduced the levels of total bilirubin at all the doses namely, 125 mg/kg
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(p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg
(p<0.001) as compared to CCls control (Fig. 4.62).

Administration of Activit followed by CCls treatment did not
significantly affect the levels of total bilirubin at any of the doses when
compared to CCls control (Group 2) (Fig. 4.64).

Administration of Pepticare followed by CCls treatment significantly
reduced the levels of total bilirubin at all the doses namely, 125 mg/kg
(p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000 mg/kg
{p<0.001} as compared to CCls4 control (Fig. 4.66).

Administration of Normacid (125, 250, 500 and 1000 mg/kg)
followed by CCls treatment did not produce any significant change in the
level of total bilirubin as compared to CCls control (Fig. 4.68).
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Fig. 4.61. Effect of DHC-1 on the serum levels of SGPT, SGOT and
alkaline phosphatase in CCls-induced liver damage in rats.

Fig. 4.62, Effect of DHC-1 on the serum levels of total bilirubin in
CCls-induced liver damage in rats.

Group 1: Normal control °
Group 2: CClscontrol [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: DHC-1 (125 mg/kg, p.o.) followed by CCl4 treatment

Group 4: DHC-1 (250 mg/kg, p.o.) followed by CCls treatment

Group 35: DHC-1 (500 mg/kg, p.o.) followed by CCl4 treatment

Group 6: DHC-1 {1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean = SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Fig. 4.63. Effect of Activit on the serum levels of SGPT, SGOT and

alkaline phosphatase in CCls-induced liver damage in rats.

Fig. 4.64. Effect of Activit on the serum levels of total bilirubin in
CCls-induced liver damage in rats.

Group 1: Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Activit (125 mg/kg, p.o.) followed by CCls treatment
Group 4: Activit (250 mg/kg, p.o.) followed by CCla treatment
Group 5: Activit (500 mg/kg, p.o.) followed by CCls treatment

Group 6: Activit (1000 mg/kg, p.o.) followed by CCls4 treatment

Values are expressed as mean £ SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.

"p<0.05; "'p<0.01; mp<0.001; NS = Non Significant
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Fig. 4.63.
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Fig. 4.65. Effect of Pepticare on the serum levels of SGPT, SGOT and

alkaline phosphatase in CCls-induced liver damage in rats.

Fig. 4.66. Effect of Pepticare on the serum levels of total bilirubin in

CCls-induced liver damage in rats.

Group 1: Normal control

Group 2: CCly control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Pepticare (125 mg/kg, p.o.) followed by CCls4 treatment.
Group 4: Pepticare (250 mg/kg, p.o.) followed by CCls treatment
Group S: Pepticare (500 mg/kg, p.o.) followed by CCl4 treatment

Group 6: Pepticare (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.
Group 2 was compared 'with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
‘p<0.05; ”p<0.01; mp<0.001; NS = Non Significant
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Fig.4.65.
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Fig. 4.67. Effect of Normacid on the serum levels of SGPT, SGOT and

alkaline phosphatase in CCls-induced liver damage in rats.

Fig. 4.68. Effect of Normacid on the serum levels of total bilirubin in

CCls-induced liver damage in rats.

Group 1: Normal control

Group 2: CCly control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Normacid (125 mg/kg, p.o.) followed by CCls treatment
Group 4: Normacid (250 mg/kg, p.o.) followed by CCl4 treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by CCls treatment

Group 6: Normacid (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant




Results

350
300
250

200

. 100

50

Fig. 4.67.

2
X

s o
b e ok
) R ok
2 33 BEE:
S o S
=5 ha B ‘
N 1 s e
R g 2R
RE: e B
5% o RS2 ) ]
3 SR g
N3 R B
] . i
S R S
S K £
] goxes SR
N R o
i s 8
e 0 §§
Sey S i
e 0 e
e s 2
SRS e L83
2 e £
e e S
K
piryels

232
00

0

iR
e

R
RS

R
e

Groups

B SGPT (Uml)  CISGOT (U/ml) B AIKP (mg/dl)

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

Fig. 4.68.

b
C)
- T
plataluta
3
¥
~ & i
D99
&ﬂéég &

Groups

i iﬁ; to-tal bilirubin (mg/dl) ,

324



Results

4.2.6.2 TISSUE PARAMETERS

4.2.6.2.1 Effect on lipid peroxidation

CCl4 treatment of {(Group 2) led to a significant (p<0.001) increase in
lipid peroxidation (MDA content) in liver of rats as compared to the control
group (Group 1).

Administration of DHC-1 (125 mg/kg) followed by CCls treatment
did not produce any significant change in the level of MDA in liver; but at
the higher doses, namely 250 mg/kg (p<0.05}, 500 mg/kg (p<0.001) and
1000 mg/kg (p<0.001) it significantly decreased the MDA levels as
compared to CCls control (Table 4.43).

Administration of Activit, Pepticare and Normacid at the doses of
125, 250, 500 and 1000 mg/kg followed by CCls treatment did not
produce any significant change in the level of lipid peroxidation in liver as
compared to CCls control (Tables 4.44, 4.45 and 4.46).

4.2.6.2.2 Effect on endogenous antioxidants

4.2,6.2.2.1 Effect on Superoxide dismutase

CCly treatment (Group 2) reduced the SOD activity sigpiﬁcantly
(p<0.001) in liver of rats as compared to control group (Group 1).

Administration of DHC-1 at the dose of 125 mg/kg followed by CCl4
treatment did not affect the SOD content in liver as compared to the CCls
control group; however at the higher doses i.e. 250 mg/kg (p<0.05), 500
mg/kg (p<0.01} and 1000 mg/kg (p<0.001), the drug led to a significant
rise in SOD content as compared to CCls control (Table 4.43).

Administration of Activit, Pepticare and Normacid, at the doses of
125, 250, 500 and 1000 mg/kg followed by CCls treatment did not
produce any significant change in the level of SOD in liver as compared to
CCls control (Tables 4.44, 4.45 and 4.46).

4.2.6.2.2.2 Effect on Catalase
CCls treatment (Group 2) reduced the catalase activity significantly

(p<0.001) in liver as compared to vehicle control (Group 1).
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Administration of DHC-1 at the doses of 125 and 250 mg/kg
followed by CCls treatment did not affect the catalase content in liver as
compared to the CCls control group. At the higher doses i.e. 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.001), the drug led to a §ignificant rise in
catalase content as compared to CCls control (Table 4.43).

Administration of Activit, Pepticare and Normacid, at the doses of
125, 250, 500 and 1000 mg/kg followed by CCls treatment did not
p;*oduce any significant change in the level of catalase in liver as compared
to CCls control (Tables 4.44, 4.45 and 4.46).

4.2.6.2.1.3 Effect on Reduced glutathione

CCls treatment (Group 2) reduced the GSH content significantly
(p<0.001) in liver of rats as compared to the vehicle control (Group 1).

Administration of DHC-1 (125 mg/kg) followed by CCls treatment
did not affect the GSH content of liver as compared to the CCls control
group. At the higher doses i.e. 250 mg/kg (p<0.01), 500 mg/kg (p<0.001)
and 1000 mg/kg (p<0.001), the drug led to a significant rise in GSH
content as compared to CCl4 control {Table 4.43).

Administration of Activit and Pepticare, followed by CCls treatment
significantly increased the levels of GSH at all the doses namely, 125
mg/kg (p<0.01), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compa‘tred to CCls control (Tables 4.44 and 4.45)

Administration of Normacid followed by CCls treatment also
significantly increased the levels of GSH at all the doses naniely, 125
mg/kg (p<0.05), 250 mg/kg (p<0.001), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) as compared to CCls control (Table 4.46).
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Table 4.43: Effect of DHC-1 on the levels of lipid peroxidation (MDA
content), endogenous antioxidant enzymes (superoxide dismutase and

catalase) and reduced glytathione in the liver of rats in CCls-induced

hepatotoxicity.
GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (vmoles of
(nmoles of ' (ug of GSH/ (Units/ H202
MDA/ mg protein}) mg protein) consumed/
mg protein) min/
... g protein)
Group 1 1.53+£0.05 3.76+0.10 3.10£0.09  3.780.20
Group 2 5.33%0.1077 0.47+0.04" 1.50+0.08™ 1.52+0.16™
Group 3  4.34 £ 0.50N8  1.85£0.188 1.83+0.07N 1.63+0.13N8
Group 4  4.03+0.15. 3.07+0.59" 2.05+0.11° 1.88+0.07Ns
Group 5 2.56%0.17" 4.29+0.39"™ 2.180.08" 2,26+ 0.06"
Group6 1.59+0.31"" 4.47:040™ 251£0.11"™ 263+0.06™
36.297 20.897 37.224 43.980
F value
<0.0001 <0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2' CCls control [2.5ml/kg, p.o. in olive oil (1:1)
Group 3: DHC-1 (125 mg/kg, p.o.) followed by CCls treatment
Group 4: DHC-1 (250 mg/kg, p.o.) followed by CCls treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by CCl4 treatment
Group 6: DHC-1 (1000 mg/kg, p.o.) followed by CCl4 treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; ""p<0.001; NS = Non Significant
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Table 4.44: Effect of Activit on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione

in the liver of rats in CCls-induced

hepatotoxicity.
GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {umoles of
{(nmoles of {ug of GSH/ {Units/ H20:
MDA/ mg protein} mg protein) consumed/
mg protein} min/
e e it ... Mg prOtein)
Group 1 1.53 £ 0.05 3.76 £ 0,10 3.10 £ 0.09 3.76 £ 0.20
Group2 5.33+0.10"" 0.47+0.047 1.50%0.08"" 1.52+0.16"
Group 3 5.27+0.24% 138+0.11° 1.47£0.13% 1.45+0.045s
Group 4 5.17+£0.108 2.04+0.10™" 1.56 £0.16NS 1.66 £ 0.05NS
Group 5 5.16 £0.1INs  2.35%0.17 1.73+0.038 1,63+ 0.13Ns
Group 6 4.85+0.21N 240+0.127" 174+ 0.108  1.88 £ 0.07N8
98.704 60.554 34.865 50.150
F value
<0.0001 <0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: CCl4 control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Activit (125 mg/kg, p.o.) followed by CCls treatment
Group 4. Activit (250 mg/kg, p.o.) followed by CCls treatment
Group 5 Activit (300 mg/kg, p.o.) followed by CCls treatment

(
Group 6. Activit (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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Table 4.45: Effect of Pepticare on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the liver of rats in CCls-induced

hepatotoxicity.
GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
{nmoles of {ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/
. _ . e oo . .. .mg protein)
Group 1 1.53 £ 0.05. 3.76 £ 0.10 3.10£0.09 3.76 £ 0.20
Group 2 5.33+0.10™" 0.47+0.04™ 1.50£0.08 1.52+0.16™
Group3 53320.11¥ 141%0.107 1.50+0.09N 1.46+0.10Ns
Group 4 4.97+0.188 1.8320.12"™" 1.55%0.118 1,60 + 0.09Ns
Group 5 4.94%0.06N 2.02+0.107 1.67+0.08% 1.76 = 0.08Ns
Group 6 4.90:0.09N 2,15%0.097" 1.76 £0.1288  1.94  0.05Ms
192.62 68.592 42.806 49.731
F value
<0.0001 <0.0001 <0.0001 <0.0001
P value

Group 1' Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Pepticare (125 mg/kg, p o0.) followed by CCls treatment.

Group 4: Pepticare (250 mg/kg, p.o.) followed by CCl4 treatment

(
(

Group 5: Pepticare (500 mg/kg, p.o.) followed by CCls treatment
(

Group ©6: Pepticare (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean = SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; "p<0.01; “"p<0.001; NS = Non Significant
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Table 4.46: Effect of Normacid on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione

in the liver of rats in CCls-induced

hepatotoxicity.
GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase (umoles of
{(nmoles of (ng of GSH/ (Units/ H20:
MDA/ mg protein}] mg protein) consumed/
mg protein) min/

___mg protein)

Group 1  1.53+0.05 3.76+0.10 3.10+0.09  3.76 £ 0.20
Group2 5.33+0.10™ 0.47+0.04™ 1.50+0.08" 1.52%0.16™
Group 3 5.36+0.09N  1.09+0.07° 1.43%0.06¥ 1.42%0.04Ns
Group 4 5.15+0.12% 2,18 +0.07"" 1.54 £ 0.06¥ 1.58 + 0,08 NS
Group 5 4.95%0.12N 2.29+0.07 1.69+0.10N8 1,72 + 0.08Ns
Group 6 4.91£0.08N 3.23+0.16"7° 1.81+0.08% 1,98 % 0.08Ns
230.95 96.018 63.778 54,181
F value
<0.0001 <0.0001 <0.0001 ©<0.0001
P value

Group 1: Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Normacid {125 mg/kg, p.o.) followed by CCls treatment

Group 4: Normacid {250 mg/kg, p.o.) followed by CCls4 treatment

(
Group S: Normacid (500 mg/kg, p.o.) followed by CCls treatment -
(

Group 6: Normacid (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.

Group 2 was compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; "p<0.01; "'p<0.001; NS = Non Significant
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4.2.6.2.3 Effect on membrane bound enzymes

4.2.6.2.3.1 Effect on Sodium Potassium ATPase

In the liver of CCls-treated rats (Group 2) the activity of
Na+*K*ATPase enzyme was significantly (p<0.001) reduced as compared to
the normal control group (Group 1).

Administration of DHC-1 at the doses of 125 and 250 mg/kg
‘followed by CCls treatment did not affect the Na+*K*ATPase levels; but at
the higher doses, namely 500 mg/kg (p<0.01) and 1000 mg/kg (p<0.001)
it significantly increased the levels of Na*K*ATPase as compared to CCls
control {Table 4.47).

Administration of Activit (125 mg/kg) followed by CCls treatment did
not produce any significant increase in Na*K*ATPase levels; but at the
higher doses, namely 250 mg/kg (p<0.05), 500 mg/kg (p<0.01} and 1000
mg/kg (p<0.001) it significantly increased the levels of the enzyme as
compared to CCls control (Table 4.48).

Administration of Pepticare at the doses of 125 and 250 mg/kg
followed by CCls treatment did not affect the Na*K*ATPase levels; but at
the higher doses, namely 500 mg/kg (p<0.01) and 1000 mg/kg (p<0.001)
it significantly increased the levels of Na*K*ATPase as compared to CCls
control (Table 4.49).

Administration of Normacid at the doses of 125 and 250 mg/kg
followed by CCls treatment did not affect the Na*K*ATPase levels; but at
the doses of 500 and 1000 mg/kg it significantly (p<0.01) increased the
levels of Na*K+*ATPase as compared to CCls control (Table 4.50).

4.2.6.2.3.2 Effect on Calcium ATPase
Treatment with CCls (Group 2) resulted in a significant (p<0.001)
decrease in the Ca2?*ATPase activity as compared to the control group
{Group 1). :
Administration of DHC-1 (125 mg/kg) followed by CCls treatment
did not produce any significant change in the levels of Mg2*ATPase; but at
the doses of 250 mg/kg (p<0.05), 500 mg/kg (p<0.001) and 1000 mg/kg
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(p<0.001) 1t significantly increased the levels of the enzyme as compared to
CCls control (Table 4.47).

Administration of Activit (125 mg/kg) followed by CCls treatment did
not produce any significant increase in Mg2*ATPase levels; but at the
higher doses, namely 250 mg/kg (p<0.01), S00 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) it significantly increased the levels of the enzyme as
compared to CCls control (Table 4.48). )

Similarly, administration of Pepticare at the dose of 125 mg/kg
followed by CCls treatment did not produce any significant increase in
Mg2*ATPase levels; but at the higher doses, namely 250 mg/kg (p<0.05),
500 mg/kg (p<0.1001) and 1000 mg/kg (p<0.001) it significantly increased
the levels of the enzyme as compared to CCls control (Table 4.49). .

Administration of Normacid at the doses of 125 and 250 mg/kg
followed by CCls treatment did not produce any significant change in the
level of Mg2+*ATPase; but at the higher doses, namely 500 mg/kg and 1000
mg/kg it significantly (p<0.001) increased these levels as compared to CCls
control (Table 4.50).

4.2.6.2.3.3 Effect on Magnesium ATPase

Treatment with CCls (Group 2) resulted in a significant (p<0.001)
decrease in the Mg2*ATPase activity as compared to the control group
(Group 1).

Administration of DHC-1 at the doses of 125, 250 and 500 mg/kg
followed by CCl4 treatment did not affect the Mg?*ATPase levels in liver;
however at the higher dose i.e. 1000 mg/kg, the drug led to a significant
(p<0.01) rise in Mg2*ATPase levels as compared to CCls control (Table
4.47).

Administration of Activit (125 mg/kg) followed by CCls4 treatment did
not produce any significant increase in Mg2*ATPase levels; but at the
higher doses, namely 250 mg/kg (p<0.01), 500 mg/kg (p<0.001) and 1000
mg/kg (p<0.001) it significantly increased the levels of the enzyme as
compared to CCls control (Table 4,48).

Administration of Pepticare at the doses of 125 and 250 mg/kg
followed by CCls treatment did not affect the Mg2+*ATPase levels in liver as

332



Results

compared to the CCls control group. At the higher doses i.e. 500 mg/kg
(p<0.05) and 1000 mg/kg (p<0.001), the drug led to a significant rise in
Mg2+*ATPase levels as compared to CCls control (Table 4.49).

Administration of Normacid at the doses of 125 and 250 mg/kg
followed by CCls treatment did not produce any significant increase in
Mg2*ATPase levels; but at the higher doses, namely 500 mg/kg (p<0.01)
and 1000 mg/kg (p<0.001) it significantly increased the levels of the
enzyme as compared to CCls control (Table 4.50).
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Table 4.47: Effect of DHC-1 on membrane bound enzymes, namely

Na+K+ATPase, Ca2*ATPase and Mg2*ATPase in the liver of rats in CCls-
induced hepatotoxicity.

GROUPS Na*KrATPase

(umoles of
inorganic
phosphorus

Ca2+*ATPase Mg2+ATPase
(umoles of (umoles of
inorganic inorganic

phosphorus phosphorus

liberated/min/ liberated/min/ liberated/min/

o mg protein) mg protein) mg protein)
Group 1 4.68 £ 0.14 3.26 £ 0.06 3.13 £ 0.07
Group 2  2.50+0.09™" 1.56 +0.04""  2.17+0.08""
Group 3 2.64 £ 0.09ns 1.70 £ 0.10ns 2.33 + 0.04ns
Group 4  2.88 £ 0.11Ns 2.14 £ 0.09 2.46 + 0.12N8
Group 5 3.27+0.207  2.48%0.07°  2.58%0.11ns
Group 6 3.98%0.07°  3.02%0.17" 2.84 +0.08"

48.174 51.031 16.290
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil {1:1)

Group 3: DHC-1 (125 mg/kg, p.o.) followed by CCls treatment
Group 4: DHC-1 {250 mg/kg, p.o.) followed by CCl4 treatment
Group 5: DHC-1 (500 mg/kg, p.o.) followed by CCls treatment
Group 6: DHC-1 (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.

Group 2 wéds compared with Group 1.

Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; " p<0.01; mp<0.001; NS = Non Significant
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Table 4.48: Effect of Activit on membrane bound enzymes, namely
Na+*K*ATPase, Ca2*ATPase and Mg2*ATPase in the liver of rats in CCls-
induced hepatotoxicity.

GROUPS NatK+*ATPase Ca?*ATPase Mg<*ATPase
(umoles of {nmoles of {(umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

o . mg protein) mg protein) mg protein)
Group 1 468 +0.14 3.26 £ 0.06 3.13 £ 0.07

Group2  2.50+0.09™  1.56%0.04™  2.17+0.08"
Group3  2.98:0.07N  1.85%0.04N  2.39 * 0.09Ns
Group 4 3.14 £ 0.08" 2.14 + 0.08" 2.70 £ 0.10"
Group 5  3.57+0.10"  2.37£0.07  2.82%0.06"

Group 6  4.41+0.24  3.45£0.19™  3.06 £0.04™

41.461 64.383 24.622
F value

<0.0001 <(0.0001 <0.0001
P value

Group 1: Normal control

Group 2: CCl4 control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3; Activit {125 mg/kg, p.o.) followed by CCls treatment
Group 4: Activit (250 mg/kg, p.o.) followed by CCls treatment
Group 5: Activit (500 mg/kg, p.o.) followed by CCls treatment
Group 6: Activit (1000 mg/kg, p.o.) followed by CCl4 treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
*p<0.05; “p<0.01; M"p<0.001; NS = Non Significant
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Table 4.49: Effect of Pepticare on membrane bound enzymes, namely
Na+K*ATPase, Ca2*ATPase and Mg2+ATPase in the liver of rats in CCls-
induced hepatotoxicity.

GROUPS Na‘K*ATPase Ca2+*ATPase Mg2*ATPase
(umoles of (umoles of (umoles of
inorganic inorganic inorganic

s phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/

mg protein) mg protein) mg protein)

Group 1 4.68 £ 0.14 3.26 £ 0.06 3.13+£0.07

Group 2 2.50%0.09"  1.56%0.04"7 = 2.17 £0.08™"
Group 3 2.51+0.128 1,70+ 0.10N  2.38 £ 0.12ns
Group 4  2.85% 0.65Ns 2.06 + 0.07" 2.55 & 0.69Ns
Group5 3.15+0.07°  2.85%0.13" 2.67 £0.07"

Group 6  3.33%£0.06™"  3.29%0.11"™"  2.94+0.05"™

75.791 78.779 17.312
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Pepticare (125 mg/kg, p.o.) followed by CCl4 treatme‘nt.
Group 4: Pepticare (250 mg/kg, p.o.) followed by CCl4 treatment

Group 5: Pepticare (500 mg/kg, p.o.) followed by CCls treatment

Group 6: Pepticare (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; ""p<0.001; NS = Non Significant
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Table 4.50: Effect of Normacid on membrane bound enzymes, namely
Na*K*ATPase, Ca2*tATPase and Mg2*ATPase in the liver of rats in CCls-
induced hepatotoxicity.

GROUPS Na*K+*ATPase Ca2*ATPase Mg2+ATPase
{umoles of {umoles of (umoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus
liberated/min/ liberated/min/ liberated/min/
mg protein) mg protein) mg protein)

Group 1 4.68+0.14 3.26 £ 0.06 3.13%0.07

Group 2 2.50 £ 0.09" 1.56 £ 0.04 2.17 £ 0.08"™"
Group 3  2.68+ 0.14Ns 1.62 £ 0.10ns 2.33+0.11N8
Group 4  3.00 + 0.06Ns 2.03 £ 0.13M8 2.47 = 0,05N8
Group 5 3.28+0.11" 2.45+0.11" 2.87 £ 0.09™

Group 6 3.33%0.13" 3.23£0.13™" 3.18 £.0.12™

47.011 56.975 22.546
F value

<0.0001 <0.0001 <0.0001
P value

Group 1: Normal control

Group 2: CCls control [2.5ml/kg, p.o. in olive oil (1:1)

Group 3: Normacid (125 mg/kg, p.o.) followed by CCls treatment
Group 4: Normacid (250 mg/kg, p.o.} followed by CCls treatment
Group 5: Normacid (500 mg/kg, p.o.) followed by CCls treatment
Group 6: Normacid (1000 mg/kg, p.o.) followed by CCls treatment

Values are expressed as mean + SEM.
Group 2 was compared with Group 1.
Groups 3, 4, 5 and 6 were compared with Group 2.
"p<0.05; “p<0.01; mp<0.001; NS = Non Significant
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4.2.6.3 HISTOPATHOLOGY

Liver section of normal control rats showed cellular architecture
with distinct hepatic cells, sinusoidal spaces and central vemn [Fig.
4.69(A)].

Histopathological examination of liver challenged with CCls showed
complete disarrangement of normal hepatic cells with centrilobular
necrosis, degeneration and loss of cell boundaries which were not found in
the normal animals. Inflammatory cells and pyknotic nuclei were also
present [Fig. 4.69(B)].

In animals treated with DHC-1 and subsequently given CCls, there
was less hepatocellular necrosis. Inflammatory cells and pyknosis of the
nuclei were not observed in the DHC-1l-treated groups [Fig. 4.69(D)-
4.69(F)]. Liver sections of rats treated with DHC-1 also showed a well-
preserved architecture when compared with liver of rats treated only with
CCl4 [Fig. 4.69(C)-4.69(F)].

Activit treated groups showed necrosis alongwith the presence of
larger areas of inflammatory cells. Loss of cell boundaries and presence of
pyknotic nuclei were also observed. [Fig. 4.70(A)-4.70(D)].

Histopathology revealed that Pepticare at the lower dosg showed
centrilobular necrosis alongwith the presence of inflammatory cells and
pyknotic nuclei [Fig. 4.71 (A)]. The necrosis was less extensive in the
animals treated with the higher doses of the drug. No inflammatory cells
were found and the nuclei were not found to be pyknotic [Fig. 4.71(B)-Fig.
4.71(D})].

Normacid treated groups showed necrosis with the presence of
inflammatory cells and pyknotic nuclei. Cell boundaries were lost. Hepatic

structure was not maintained in these groups [Fig. 4.72(A)-Fig. 4.72(D)].
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Fig. 4.69. Photomicrographs showing effect of DHC-1 on the liver of
CCly-treated rats.

(Magnification 40 X)

A- Normal control

B- CClscontrol [2.5ml/kg, p.o. in olive oil {1:1})
C- DHC-1 (125 mg/kg, p.o.)

D- DHC-1 (250 mg/kg, p.o.)

E- DHC-1 (500 mg/kg, p.o.)

F- DHC-1 (1000 mg/kg, p.o.)

O Inflammatory cells
- Pyknotic nucleus
A Hydropic changes
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Fig 4 69(A) Fig 4 69(B)

Fig 4 69 (C) Fig 4 69(D)

Fig 4.69(E) Fig. 4.69 (F)
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Fig. 4.70. Photomicrographs showing effect of Activit on the liver of
CCl,-treated rats.

(Magnification 40 X)

A. Activit (125 mg/kg, p.o.)
B. Activit {250 mg/kg, p.o.)
C. Activit (500 mg/kg, p.o.)

D. Activit (1000 mg/kg, p.o.)

O Inflammatory cells
- Pyknotic nucleus
A Hydropic changes
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Fig 4 70 (A) Fig 4.70(B)

Fig. 4 70 (C) Fig 4.70 (D)
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Reaplls

Fig. 4.71. Photomicrographs showing effect of Pepticare on the liver
of CCls-treated rats.

(Magnification 40 X)

A. Pepticare (125 mg/kg, p.o.)
B. Pepticare (250 mg/kg, p.o.)
C. Pepticare {500 mg/kg, p.o.)

D. Pepticare (1000 mg/kg, p.o.)

O Inflammatory cells
— Pyknotic nucleus
A Hydropic changes
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Fig 4 71 (A) Fig 4 71 (B)

Fig 4 71(C) Fig 4 71(D)
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Fig. 4.72. Photomicrographs showing effect of Normacid on the liver
of CCls-treated rats.

(Magnification 40 X)

A. Normacid (125 mg/kg, p.o.)
B. Normacid (250 mg/kg, p.o.)
C. Normacid (500 mg/kg, p.o.)

D. Normacid (1000 mg/kg, p.o.)

O Inflammatory cells
—— Pyknotic nucleus
A Hydropic changes
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Fig 4 72 (A) Fig 4 72 (B)

Fig. 4 72 (C) Fig 4 72 (D)
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Results

4.2.7 HYPOCHOLESTEROLEMIC AND ANTIOXIDANT ACTIVITY OF
DRUG-X

4.2.7.1 SERUM PARAMETERS

4.2.7.1.1 Effect of Drug X on total cholesterol (Chol.)

> Feeding hypercholesterclemic diet (Group 3) for a period of 120 days
to rabbits increased the serum total cholesterol levels significantly
{(p<0.001) as compared to the normal control group (SLD control, Group 1).
Administration of Drug X (200 mg/kg/day, p.o.) to rabbits fed a standard
laboratory diet (Group 2} or hypercholesterolemic diet (Group 4} for a
period of 120 days decreased the serum total cholesterol significantly

(p<0.001) as compared to the respective control groups 1 and 3 (Fig. 4.73).

4.2.7.1.2 Effect of Drug X on triglyceride (TGL)

The serum triglyceride levels were significantly (p<0.001) increased
in hypercholesterolemic control group (Group 3) as compared to the
normal control group (Group 1). Treatment with Drug X of normal (Group
2) (p<0.01) and hypercholesterolemic (Group 4) (p<0.001) rabbits showed a
significant decrease in the serum triglyceride levels as compared to the

respective control groups 1 and 3 (Fig. 4.73).

4.2.7.1.3 Effect of Drug X on phospholipid (PL)

Feeding hypercholesterolemic diet {Group 3} increased the serum
phospholipid levels significantly (p<0.001) as compared to the SLD control
{Group 1). Administration of Drug X (200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet {(Group 2} or hypercholesterolemic diet (Group 4)
for a period of 120 days decreased the serum phospholipid significantly

(p<0.001) as compared to normal control (Group 1} and
hypercholesterolemic control (Group 3) groups (Fig. 4.73).
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4.2.7.1.4 Effect of Drug X on total lipid (TL)

The serum total lipid levels significantly (p<0.001) increased in
hypercholesterolemic control rabbits of group 3 as compared to the normal
control (SLD control, Group 1). Administration of Drug X (200 mg/kg/day,
p.o.) to rabbits fed a standard laboratory diet (Group 2) or
hypercholesterolemic diet (Group 4) for a period of 120 days decreased the
serum total lipid significantly (p<0.001) as compared to the respective

control groups 1 and 3 (Fig. 4.74).

4.2.7.1.5 Effect of Drug X on HDL

The serum HDL levels significantly (p<0.001) increased in
hypercholesteroclemic control group (Group 3) as compared to the normal
control (SLD control, Group 1). Administration of Drug X (200 mg/kg/day,
p.o.) to rabbits fed a standard laboratory diet (Group 2) for a period of 120
days decreased the serurn HDL levels significantly (p<0.001) as compared
to the control group 1; whereas in rabbits fed with hypercholesterolemic
diet Drug X treatment (Group 4} resulted in a significant (p<0.001)
increase in HDL levels as compared to the hypercholesterolemic control
(Fig. 4.75).

4.2.7.1.6 Effect of Drug X on LDL

Rabbits fed with hypercholesterolemic diet (Group 3) showed a
significant {p<0.001) increase in the serum LDL levels as compared to the
normal control (SLD control, Group 1). Administration of Drug X (200
mg/kg/day, p.o.) to rabbits fed a standard laboratory diet (Group 2) or
hypercholesterolemic diet (Group 4) for a period of 120 days decreased the
serum LDL levels significantly (p<0.001) as compared to the respective
control groups 1 and 3 (Fig. 4.75). !

4.2.7.1.7 Effect of Drug X on VLDL
The serum VLDL levels significantly (p<0.001) increased on feeding
hypercholesterolemic diet (Group 3) to rabbits as compared to the normal

control {Group 1). Treatment of Drug X to rabbits fed with standard
laboratory diet (Group 2) (p<0.01) or hypercholesterolemic diet (Group 4)

348



Results

(p<0.001) decreased the serum VLDL levels significantly as compared to

the respective control groups 1 and 3 (Fig. 4.75).
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Fig. 4.73. Effect of Drug X on serum total cholesterol (Chol.),
triglyceride (TGL) and phospholipids (PL} in rabbits fed with standard
laboratory diet (SLD)} or hypercholesterolemic diet (HCD),

Fig. 4.74. Effect of Drug X on serum total lipid {TL) in rabbits fed with
standard laboratory diet (SLD) or hypercholesterolemic diet (HCD).

Values are expressed as mean + SEM.

Group 3 is compared to Group 1.

Group 2 is compared to group 1.

Group 4 is compared to Group 3

'p<0.05; Np<0.01; “*p<0.001; NS = Non Significant
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Results

Fig. 4.75. Effect of Drug X on serum HDL, VLDL and LDL in rabbits

fed with standard laboratory diet (SLD) or hypercholesterolemic diet
(HCD).

Values are expressed as mean + SEM.
Group 3 is compared to Group 1.
Group 2 is compared to group 1.
Group 4 is compared to Group 3

"p<0.05; “p<0.01; "*p<0.001; NS = Non Significant
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Fig. 4.75.
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Results

4.2.7.2 TISSUE PARAMETERS
4.2.7.2.1 LIPID PARAMETERS

4.2.7.2.1.1 Effect of Drug X on total cholesterol (Chol.)

Feeding hypercholesterolemic diet (Group 3) for a period of 120 days
increased the total cholesterol levels in heart significantly (p<0.001) as
compared to the normal control (Group 1). Administration of Drug X (200
mg/kg/day, p.o.) to rabbits fed a standard laboratory diet (Group 2)
(p<0.01) or hypercholesterolemic diet (Group 4) (p<0.001) for a period of
120 days decreased the total cholesterol significantly as compared to the
respective control groups 1 and 3 (Fig. 4.76).

Feeding hypercholeéterolemic diet (Group 3) also increased the total
cholesterol levels in liver significantly (p<0.001) as compared to the normal
control (SLD control, Group 1). Administration of Drug X (200 mg/kg/day,
p.o.} to rabbits fed a standard laboratory diet (Group 2) or
hypercholesterolemic diet (Group 4) for a period of 120 days decreased the
total cholesterol significantly (p<0.001) as compared to the respective
control groups 1 and 3 (Fig. 4.77).

4.2.7.2.1.2 Effect of Drug X on triglyceride (TGL)

Hypercholesterolemic diet (Group 3) led to a significantly (p<0.001)
increase in the triglyceride levels as compared to the normal_control (SLD
control, Group 1). Treatment of normal (Group 2) rabbits with Drug X for a
period of 120 days did not significantly alter the levels of triglyceride in
heart; whereas similar treatment to hypercholesterolemic (Group 4) rabbits
showed a significant (p<0.001) reduction in triglyceride levels as compared
to the respective control groups 1 and 3 (Fig. 4.76).

Hypercholesterolemic diet (Group 3) also significantly (p<0.001)
increased the triglyceride levels as compared to the normal control (SLD
control, Group 1). Treatment of normal (Group 2) rabbits with Drug X for a
period of 120 days significantly (p<0.05) decreased the levels of triglyceride
in liver as compared to the control group 1. Similar treatment to

hypercholesterolemic (Group 4) rabbits also showed a significant (p<0.001)
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reduction in triglyceride levels as compared to the hypercholesterolemic

control group 3 (Fig. 4.77).

' 4,2.7.2.1.3 Effect of Drug X on phospholipid (PL)

A significant (p<0.001) increase in the phospholipid levels in heart
“was observed in hypercholesterolemic control group (Group 3) as
compared to the normal control (SLD control, Group 1). Trea.tment of
normal (Group 2) rabbits with Drug X did not significantly alter the levels
of phospholipid in  heart; whereas similar treatment to
hypercholesterolemic (Group 4) rabbits showed a significant (p<0.001)
reduction in phospholipid levels as compared to the respective control
groups 1 and 3 (Fig. 4.76).

A significant (p<0.001) increase in the phospholipid levels in liver
was also observed in hypercholesterolemic control group (Group 3) as
compared to the normal ‘control (SLD control, Group 1). The levels of
phospholipid in liver after treatment with Drug X of normal (Group 2)
(p<0.01) and hypercholesterolemic {(Group 4) (p<0.001) rabbits for a period
of 120 days significantly decreased as compared to the respective control
groups 1 and 3 (Fig. 4.77).

4.2,.7.2.1.4 Effect of Drug X on total lipid (TL)

The total lipid levels significantly (p<0.001) increased in
hypercholesterolemic control rabbits of group 3 as compared to the normal
control (SLD control, Group 1). Administration of Drug X (200 mg/kg/day,
p.0.) to rabbits fed a standard laboratory diet (Group 2} or
hypercholesterolemic diet (Group 4) decreased the total lipid in heart
significantly (p<0.001) as compared to the respective control groups 1 and
3 (Fig. 4.76). ‘

The total lipid levels significantly (p<0.001) increased in group 3
(HCD control)- as compafed to the normal control (SLD control, Group 1).
Administration of Drug X (200 mg/kg/day, p.o.) to rabbits fed a standard
laboratory diet (Group 2) or hypercholesterolemic diet (Group 4) decreased
the total lipid in liver significantly (p<0.001) as compared to the respective
control groups 1 and 3 (Fig. 4.77).
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Fig. 4.76. Effect of Drug X on total cholesterol (Chol.), triglyceride
(TGL), phospholipids (PL) and total lipid (TL) in heart of rabbits fed

with standard laboratory diet (SLD) or hypercholesterolemic diet
(HCD).

Fig. 4.77. Effect of Drug X on total cholesterol (Chol.), triglyceride
(TGL), phospholipids (PL)} and total lipid (TL) in liver of rabbits fed

with standard laboratory diet (SLD) or hypercholesterolemic diet
(HCD).

Values are expressed as mean + SEM.
Group 3 is compared to Group 1.
Group 2 is compared to group 1.
Group 4 is compared to Group 3

"p<0.05; “'p<0.01; "“p<0.001; NS = Non Significant
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4.2.7.2.2 ANTIOXIDANT PARAMETERS

4.2.7.2.2.1. Effect on lipid peroxidation

Lipid peroxidation or MDA content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)
higher as compared to the normal control group (Group 1) (Tables 4.51
and 4.52).

Treatment of Drug X (200 mg/kg/day, p.o.) to rabbits fed with
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
for a period of 120 days did not produce any significant change in the
levels of MDA in heart and liver as compared to the respective control
groups 1 and 3 (Tables 4,51 and 4.52).

4.2.7.2.2.2 Effect on endogenous antioxidants

4,2.7.2.2.2.1 Effect on Superoxide dismutase

The SOD content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)
higher as compared to the normal control group (Group 1} (Table 4.51 and
4.52).

Treatment of Drug X (200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
for a period of 120 days neither produced any significant change in the
levels of SOD in heart nor in liver as compared to the respective control
groups 1 and 3 (Table 4.51 and 4.52).

4,2.7.2.2.2.2 Effect on Catalase -
The catalase content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)

higher as compared to the normal control group (Group 1) (Table 4.51 and
4.52).

Treatment of Drug X (200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet {Group 2} or hypercholesterolemic diet {Group 4)

for a period of 120 days neither produced any significant change in the
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levels of catalase in heart nor in liver as compared to the respective control
groups 1 and 3 (Table 4.51 and 4.52).

4.2.7.2.2.2.3 Effect on Reduced glutathione

The GSH content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)
higher as compared to the normal control group (Group 1) (Table 4.51 and
4.52).

Treatment of Drug X (200 mg/kg/day, p.o.} to rabbits fed a
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
for a period of 120 days neither produced any significant change in the
levels of GSH in heart nor in liver as compared to the respective control
groups 1 and 3 (Table 4.51 and 4.52).
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Table 4.51: Effect of Drug X on lipid peroxidation (MDA content),
endogenous antioxidant enzymes (superoxide dismutase and catalase)
and reduced glutathione in the heart of rabbits fed standard
laboratory diet and hypercholesterolemic diet for 120 days.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {umoles of
(nmoles of (ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/

o ) i+ .. .. mgproteinj
Group 1 0.75 £ 0.09 2.07 £ 0.09 3.12 £ 0.06 2.16 £ 0.04

Group 2 0.73 £0.04Ns  2.32 + 0.06N 3.22 + 0.08N8  2.23 * 0,048
Group3 5.05+0137 1.22£0.09" 2.30+0.07"" 1.28+0.06"

Group 4 4.85+0.108 148£0.118 2.82+0.11N8 1.34+0.05N

230.85 31.88 2541 116.14
F value

<0.0001  <0.0001 = <0.0001  <0.0001
P value

Group 1: SLD {Control)

Group 2: SLD + Drug X

Group 3: HCD

Group 4: HCD + Drug X

SLD = Standard Laboratory Diet.
HCD = Hypercholesterolemic Diet

Values are expressed as mean + SEM.

Group 3 is compared to Group 1.

Group 2 is compared to Group 1

Group 4 is compared to Group 3.

"p<0.05; “p<0.01; "'p<0.001; NS = Non Significant




Results

Table 4.52: Effect of Drug X on lipid peroxidation (MDA content),

endogenous antioxidant enzymes (superoxide dismutase and catalase)

and reduced glutathione in the liver of rabbits fed standard laboratory

diet and hypercholesterolemic diet for 120 days.

GROUPS Lipid Reduced Superoxide Catalase
Peroxidation Glutathione Dismutase {mmoles of
(nmoles of (ng of GSH/ (Units/ H202
MDA/ mg protein) mg protein) consumed/
mg protein) min/
. S R . ... mg protein)
Group 1 0.98 + 0.04 3.07 £0.09 3.27+0.0 3.19+£0.13
Group 2 1.09 £ 0.10ns 3.12£0.09%  3.21 +0.08N 3.31%£0.1288
Group3  4.99+0.09™ 1.05+0.09"™ 1.74%0.08" 1.96%0.07""
Group 4 4,99 £ 0.05Ns 1.22+£0.118 2,01 £0.058 2,15+ 0,13088
878.23 136.98 92.25 36.79
F value
<0.0001 <0.0001 <0.0001 <0.0001
P value
Group 1: SLD (Control)
Group 2: SLD + Drug X
Group 3: HCD
Group 4: HCD + Drug X

SLD = Standard Laboratory Diet.
HCD = Hypercholesterolemic Diet.

Values are expressed as mean + SEM.

Group 3 is compared to Group 1.

Group 2 is compared to Group 1

Group 4 is compared to Group 3.
"p<0.05; "'p<0.01; ""p<0.001; NS = Non Significant
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4.2.7.2.2.3 Effect on membrane bound enzymes

4,2.7.2.2.3.1 Effect on Sodium Potassium ATPase

The Na*K*ATPase content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)
higher as compared to the normal control group (Group 1) (Table 4.53 and
4.54).

Treatment of Drug X {200 mg/kg/day, p.o.} to normal rabbits fed a
standard laboratory diet (Group 2) for a period of 120 days did not
produce any significant change in the levels of Na*K+*ATPase in heart but
treatment with the same in hypercholesterolemic rabbits produced a
significant (p<0.01) increase in NatK*ATPase levels in heart (Table 4.53).

Treatment of Drug X (200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
produced no significant change in the levels of Na*K*ATPase in liver as

compared to the respective control groups 1 and 3 {Table 4.54).

4.2.7.2.2.3.1 Effect on Calcium ATPase

The Ca2*ATPase content in heart and liver of rabbits of
hypercholesterolemic control group (Group 3) was significantly (p<0.001)
higher as compared to the normal control group {(Group 1) (Table 4.53 and
4.54).

Treatment of Drug X (200 mg/kg/day, p.o.) to normal rabbits fed a
standard laboratory diet (Group 2) for a period of 120 days did not
produce any significant change in the levels of Ca2*ATPase in heart but
treatment with the same in hypercholesterolemic rabbits produced a
significant (p<0.05) increase in Ca2*ATPase levels in heart (Table 4.53).

Whereas, treatment of Drug X (200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
produced no significant change in the levels of Ca2*ATPase in liver as

compared to the respective control groups 1 and 3 (Table 4.54).
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4.2.7.2.2.3.1 Effect on Magnesium ATPase

The Mg2*ATPase content in heart and liver of rabbits of
hypercholesterolemic control group {Group 3) was significantly (p<0.001)
higher as compared to the normal control group (Group 1) (Table 4.53 and
4.54).

Treatment of Drug X.{200 mg/kg/day, p.o.) to normal rabbits fed a
standard laboratory diet (éroup 2) for a period of 120 days did not
produce any significant change in the levels of Mg2*ATPase in heart but
treatment with the same in hypercholesterolemic rabbits produced a
significant {p<0.01) increase in Mg2*ATPase levels in heart (Table 4.53).

Whereas, treatment of Drug X {200 mg/kg/day, p.o.) to rabbits fed a
standard laboratory diet (Group 2) or hypercholesterolemic diet (Group 4)
produced no significant change in the levels of Mg2*ATPase in liver as

compared to the respective control groups 1 and 3 (Table 4.54).




Resulls

Table 4.53: Effect of Drug X on membrane bound enzymes, namely
Na*K*ATPase, Ca2*ATPase and Mg2*ATPase in the heart of rabbits fed
standard laboratory diet and hypercholesterolemic diet for 120 days.

GROUPS Na*K*ATPase Ca2*ATPase Mgz*ATPase
(umoles of {(nmoles of (pmoles of
inorganic inorganic inorganic

phosphorus phosphorus phosphorus

liberated/min/ liberated/min/ liberated/min/

w—.— ____mg protein) mg protein)  mg protein)
Group 1 4.80+0.11 3.23+0.08 3.01 £0.10

Group 2 4.61 £0.10n8 3.31£0.11ns 3.02 £ 0.11Ns

Group 3  2.58£0.137 1.84 + 0.08™" 1.62+0.15™"

Group4  3.46:0.16" 2.33 £ 0.12" 2.39 +0.10"
68.78 51.31 33.34
F value
<0.0001 0.0001 TG 0001
P value

i

Group 1: SLD (Control)j

Group 2: SLD + Drug X

Group 3: HCD

Group 4: HCD + Drug X

SLD = Standard Laboratory Diet.
HCD = Hypercholesterolemic Diet.

Values are expressed as mean + SEM.
Group 3 is compared to Group 1.
Group 2 is compared to Group 1.

Group 4 is compared to Group 3.

‘p<0.05; “'p<0.01; "*p<0.001; NS = Non Significant




Results

4.2.7.3 EFFECT OF DRUG X ON BODY WEIGHT (Table 4 55)

There was a significant (p<0.001) increase in the body weight of
rabbits after feeding hypercholesterolemic diet (Group 3) for a period of
120 days as compared to those fed with standard laboratory diet (Group
1).

Treatment with Drug X (Moringa oleifera) for 120 days to normal
rabbits (Group 2} did not result in any significant change in body weight
as compared to normal rabbits (Group 1).

However, treatment of hypercholesterolemic rabbits with Drug X
(Group 4) for similar period resulted in a significant {p<0.001) decrease in
body weight as compared to the hypercholesterolemic control animals
(Group 3)
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Table 4.55: Effect of Drug X (Moringa oleifera) on change in body
weight in  rabbits fed standard laboratory diet and
hypercholesterolemic diet daily for 120 days.

Groups : Change in body weight
(kg)
Group 1 0.317 £0.025
Group 2 -18.61M
Group 3 0.992 + 0.09™"
Group 4 -89.117"

Group 1: SLD (Control)

Group 2: SLD + Drug X

Group 3: HCD

Group 4: HCD + Drug X

SLD = Standard Laboratory Diet.
HCD = Hypercholesterolemic Diet.

Control values are expressed as mean + SEM.

Groups 2 and 3 are compared to group 1;

Group 4 is compared to group 3

"p<0.001; "'p<0.01; "p<0.05

Values in rows 2 and 4 indicate the % change in relation to the

corresponding controls; + denotes increase and - denotes decrease
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