


RESULTS

In tha prazane stndise, the affecte of different

concentrations of protein in diet and also the effects of

calcium channel blocker (verapamil) on progression of
experimental chronic renal failure in rats were studied. The
present studies were classified into the following groups :

* Group I. (control experiments) :

- e m. m. T a T e wm ke dy dm du e v dnke S e

This gqroup included 10 rats. Sham operation were done
by exposing & decapsulating the 1left and right kidney
respectively 1in two stages operation. They were fed normal
protein diet and followed for 12 weeks after sham operation.

* Group II. (effects of different concentrations of protein
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This group included 35 rats and it was subdivided into
three subgroups : -

Group IIa : It included 12 rats. They were fed normal
protezg-a;;E“;;ntaining 16 % protein.

Group IIb : It included 11 rats. They were fed high
proteE;_EE;E”;;ntaining 32 % proteln.

Group IIc : It included 12 rats. They were fed 1low
proteig-a;ggmégntaining 8 % protein.

In all the rats chronlc renal fallure was induced by
the cryosurgery method.

* Group III (effects of verapamil injection on progression

This group included 12 rats. After induction of chronic
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renal failure by cryosurgery, the rats were injected

subcutaneously with verapamil in a dose of 0.1 ug/gm b.wt.

twice daily.

* Group I. Control group :

-------------- L T Y X Y- )

The results are shown in table 1, 2, 3 and 4. In normal

rats [(before sham operation), table (1) shaws &hak Bady

welght ranged between 195 ~ 220 gm and the mean value was

207.2 + 7.8 gm. Two weeks after sham operation, there was
weight gain. The weight of the rats ranged between 205 - 228
gm and the mean value was 214.45 + 6.38 gm showing
significant increase compared with results before sham
operation (P < 0.02). The increase 1in body weight
progressed, thus, 4 weeks after sham operation, the weight
of the rats ranged between 209 - 228 gm and with a mean
vaiue 218.63 + 5.084 gm, showing significant increase
compared with the results before sham operation (P < 0.001).
Six weeks after sham operation, the significant gain in body
weight continued, it ranged between 213 - 231 gm and the
mean value was 221.9 + 5.258 gm (P < 0.001). Eight weeks
after sham operation, the weight of the rats as shown in
table (1) ranged between 216 - 233 gm and the mean value was
224.88 + 5.06 gm, still showing a significant increase
compared with the results before sham operation (P < 0.001).
Ten weeks after sham operation, the weight of the zrats
ranged between 218 - 235 gm and the mean value was 225.4 +
5.547 gm showing significant increase compared with the

results before sham operation (P < 0.001). Twelve weeks
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after sham operation, the body welight range was 220 - 237 gm
and the mean value was 228.25 + 4.89 gm, showing also

significant increase compared with the results before sham

operation (P < 0.001).

The results of changes in blood urea are seen in table

(2). It can be seen that before sham operation, blood urea
ranged between 45.4 - 50 mg % with a mean value 47.48 + 1.71
mg %. Two weeks after sham operation, the blood urea ranged
from 46 - 50 mg % and the mean value was 48.35 # 1.56 mg %,
showing no change compared with the values before sham
operation (P > 0.05). The results four weeks after sham
operation showed that, the blood urea level ranged Dbetween
46 - 50 mg % and the mean value was 48.35 % 1.56 mg % still
showing no significant change compared with the value before
sham operation (P > 0.05). As observed from table (2), six
weeks after sham operation, the blood urea level ranged
between 46.5 - 50 mg % and the mean value was 48.05 + 1.41
mg % showing no significant change compared with the values
before shém operation (P > 0.05). The blood urea level aftgr

8, 10 and 12 weeks as shown in table {2) ranged between

46.5 - 50, 46.5 - 50 and 48 - 50 mg % and the mean value
were 48.7 + 1.43, 49.0 + 1.25 and 48.93 + 0.904 mg %
respectively, no significant difference from the

preoperative value were notlced.
The serum creatinine level before sham operation as

shown in table (3) ranged between 0.9 - 1.0 mg % and the
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nean value was 0.05 & 0.04 mg . Similar to the Dlood urea,
the sham operation did not 'Si’ﬂi‘x;wgaffect the serum

creatinine level., As shown in table (3), the serum
creatinine level after 2, 4, 6, 8, 10 and 12 weeks was 0.96
+ 0.06, 0.98 + 0.08, 0.99 + 0.08, 0.98 + 0.09, 1.0 + 0.09

and 0.987 + 0.08 mg % respectively.
The blood PH value in rats subjected to sham operation

before the sham operation as shown in table (4), ranged
between 7.36 - 7.4 with a mean value 7.38 + 0.02. Similar to
the other parameters 1nyestigated namely blood urea and
serum creatinine, no:‘é"fﬁzt of the sham operation was
noticed. The PH after 2, 4, 6, 8, 10, and 12 weeks was of a
mean value 7.38 + 0.02, 7.38 + 0.02, 7.38 # 0.01, 7.38 + 0.02,
7.38 + 0.02 and 7.38 + 0.02 respectively.

The survival rate 2, 4, 6, 8, 10 and 12 weeks after
sham operation was 100 %, 100 %, 90 %, 80 %, 70 % and 70 %
respectively.

*x Group II. (Effects of different concentration of protein
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The results are shown in table 5, 6, 7 and 8. It can be
seen that the body weight, 2 weeks aftex induction bf
chronic renal failure and feeding normal protein diet ranged
between 195 - 240 gm and the mean value was 216 + 14.69
showing no significant = change compared with the

corresponding value in the control group (P > 0.05). Foux
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ook aftor Induction of chronic ronal failure ag cean from

table (5), the body weight in rats fed normal protein diet

(16 gm %) ranged between 186 - 225 gm with a mean value 202
+ 13.2 gm showing a sjgnlficant decrease compared with the

scontrol valuel (P < 0.001). The significant decrease in the

body weight compared with the control group progressed till
the end of the cxperiment (aftter 1¢ wgeks), Thus as shown
from table (5), the body weight 6 weeks after induction of

chronic renal failure ranged between 180 - 215 gm with a
mean value 200 + 12.31 gm (P < 0.001). After 8 weeks, the
range was 176 - 201 gm and the mean value was 187.5 + 10,21
gm (P < 0.001). The corresponding range of body weight after
10 and 12 weeks as seen from table (5) was 172 - 196 gm and
170 - 192 gm respectively with the mean values 182 + 10.51
gm and 180.8 + 10.15 gm respectively. Still these values are
significantly 1less than the corresponding values of the
control group (P < 0.001).

The results of the blood urea 1level 1in the rats
subjected to induced chronic renal failure and fed normal
protein diet are shown in table (6). It can be seen that
there was a significant progressive increase compared with
the corresponding values in control group (table 2). 2 weeks
after the operation, the blood urea level ranged between
54.6 - 68.75 mg %, the mean value as noted from table (6)
was 59.58 + 5.52 mg % (P < 0.001). After 4 weeks, blood urea
ranged between 65.5 - 82.25 mg % with a mean value 76.18 +
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5.38 mg % (P < 0.001). After 6 weeks,the range become 74 - 91
mg % and the mean blood urea level was 85.02 + 5.3 mg % (P <

0.001). As seen from table (6), the ranges of the blood urea
level after 8, 10 and 12 weeks were 83.5 - 99 mg &, 2.5 -
108,25 mg & and 101 - 118.5 mg % respectively. The

corresponding mean value was 94 t 6.75, 102.83 + 6.36 and

119.15 + 6.73 mg % respectively. All values show a
significant increase compared with the corresponding values
in the control group (P < 0.001).

The serum creatinine level, in the rats subjected to
induced chrongéwiéﬁal failure and fed normal protein diet is
shown in table (7). A significant progressive increase in
the serum creatinine level compared with the corresponding
values of the control group (2, 4, 6, 8, 10 and 12 weeks
aftexr operation) was observed (B < 0.001). Thus two weeks
after the operation, serum creatinine level ranged between
1.5 - 2.2 mg % with a mean value 1.93 # 0.35 mg %. After
four weeks, the range of serum creatinine level was 2 - 3 mg
% with a mean value 2.46 + 0.4 mg %. The serum creatinine
level 6 weeks after the operation ranged between 2.8 - 3.6
mg % and the mean value was 3.18 + 0.28 mg %. The <range
after 8 weeks was 3.7 - 4.4 mg %, the mean value being 4.05
+ 0.26 mg %. After 10 and 12 weeks, the range of seérum
creatinine level as seen from table (7) was 5.2 - 5.8 mg %
and 6 - 6.5 mg %. The corresponding mean values were 5.53 +

0.24 mg % and 6.18 + 0.24 mg % respectively.
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As observed from table (8), PH of the blood of rats
sujected to induced renal failure and fed normal protein

diet did not show any significant change compared with the

pavyasponding PH in the control group. The PH value after )
4, 6, 8, 10 and 12 weeks was 7.38 + 0.01, 7.38 + 0.01, 7.38

+ 0.01, 7.38 + 0.01, 7.38 + 0.02, 7.38 + 0.02 and 7.38 %
0.01 respectively.

The survival rate in rats fed normal protein diet 4, 6,
8, 10 and 12 weeks after induction of chronic renal £faillure
was 83 %, 66 %, 50 %, 42 % and 33 % respectively gompared
with the number of rats[2 weeks after the operatioﬁ:\

Group 1IIb : Effeéts of ﬁiéh protein diet 32 gm % on
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Table (9) shows the body weight in grams in this group
of rats. It can be seen that 2 weeks after induction of the
chronic renal failure, the body weight ranged between 192 -
230 gm, the mean value was 206.33 + 10.85 gm. This value
shows no change compared with the corresponding value of the
control group. However, starting from the value after 4
weeks onward, a significant progressive decrease in the body
weight was observed. As observed from table (9), the body
weight in this group of rats ranged betﬁeen 187 - 290 gm,
the mean value was 197.5 + 7.53 gm (P < 0.001). 6 weeks
after the operation, the range become 186 - 202 gm, the mean
value was 189.25 + 7.99 (P < 0.001). After 8 weeks the

corresponding range was 183 - 192 gm and the mean value was
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187 + 3.03 gm. As seen from table (9), the body weight 10
weeks after the operation ranged between 181 - 188 gm, the

mean value was 183 + 3.36 (P € 0.001). After 12 weeks, the
corresponding range was 179 - 184 gm with a mean value

180,75 + 2.21 gm (P < 0.001).

The blood urea level in this group of rats as shown
from table (10) shows a significant increase (P < 0.001).

The increase started 2 weeks after induction of chronic

renal failure and it progressed till the end of the

experiment after 12 weeks. As showed from table (10), the

blood urea 2 weeks after the operation ranged between viiv -

76.5 mg % with a mean value 66.69 + 5.59 mg %. After 4 weeks,
the range of blood urea was 70.5 - 88.5 mg % and the mean

value was 77.67 + 5.06 mg %. The corresponding range after 6

weeks was 83.0 - 98.25 mg %, the mean value was 89.31 + 6.06

mg %. As also observed from table (10), the blood urea level

after 8, 10 and 12 weeks ranged between 92.5 - 101.5 mg %,

102.5 - 108.25 mg % and 110.5 - 116.5 mg % respectively. The

corresponding mean values were 95.5 + 3.54 mg %, 104.93 +

2.9 mg % and 112.5 + 2.82 mg% respectively.

Table (11) shows the effects of feeding rats suffering
of chronic renal fallure high protein diet on serum
creatinine level. It can be seen that, similar to the blood
urea level a progressive significant Increase 1in serum
creatinine compared with the corresponding value of the
control group was noticed (P < 0.001). 2 weeks after the

operation, serum creatinine ranged between 1.8 - 2.6 mg %,
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the mean value was 2.15 % 0.32 mg %. 4 weeks after the

operation, the range became 2.4 - 3.2 mg %, the mean value
being 2.73 + 0.31 mg %. 6 weeks after the operation serum

creatinine 1level as noticed from table (11) ranged between

3 - 4.1 mg %, the mean value was 3.45 + 0.43 mg %. After 8

weeks, the range of serum creatinine was 4.1 - 4.8 mg % and

the mean value was 4.45 + 0.25 mg %. After 10 weeks, the

range was 5.2 - 5.8 mg %, the mean value was 5.4 + 0.28 mg

%. 12 weeks after the operation, the range of the serum
creatinine in this group of rats was 6 - 6.7 mg $ and the
mean value was 6.22 + 0.33 mg %.

As seen from table (12), no effect of high protein diet
on the blood PH was noticed. Thus 2, 4, 6, 8, 10 and 12
weeks after Iinduction of chronic renal failure, the blood PH
was of the mean values: 7.38 + 0.01, 7.38 + 0.02, 7.38 +
6.02, 7.38 + 0.02, 7.38 + 0.02 and 7.38 + 0.02 respectively.

The survival rate in rats fed high protein diet 4, 6,
8, 10 and 12 weeks after induction of chronic renal £failure
was 82 %, 64 %, 45 %, 27 % and 27 % respectively compared
with the number of 'rats 2 weeks after the operation. The
survival rate values in this group were lower compared with
the corresponding values in rat group fed normal protein
diet.

Group IIc : (The effects of low protein diet on the

Table (13) shows the changes in body weight of .rats

subjected to induced chronic renal failure and fed low
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protein diet ( 8 gm %). It can be seen that 2 weeks after
induction of chronic renal failure the body weight ranged

between 194 - 240 mg. The mean value was 208,41 + 14.39 gm.

the body welght of pats in thic group showed DIOQIESGIVE
significant decrease (P < 0.001) all through the time

nterval of the experiment (12 weeks). Thus as Sseen from

table (13), the body weight after 4 weeks ranged between 184
- 225 gm, the mean value being 197 + 12.4 gm. After 6 weeks,
the range of body weight was 176 - 215 gm, the mean value
was 184.63 + 11.04 gm. As seen from table (13), 8 weeks
after induction of chronic renal failure, the body weight
ranged between 170 - 210 mg with a mean value 178 + 11.45
gm. After 10 weeks the corresponding range was 168 - 202 gm.
The mean value was 175.3 + 10.17 gm. At the end of the
experiment (after 12 weeks), the range of body weight was
162 - 198 gm and the mean value was 171.22 + 10.79 gm.

The results of the blood urea level in this group of
rats ( fed low protein diet ) are shown in table (14). It
can be seen that the blood urea level showed a progressive
significant increase compared with the corresponding value
in the control group (P < 0.001). The increase started 2
weeks after the operation, where the blood urea level ranged
between 55.5 - 66 mg % with a mean value 61.14 + 3.39 mg %.
This significant rise in blood urea level progressed all
through the time interval of the experiment (12 weeks). Thus
after 4 weeks (table 14), the blood urea level ranged

80



between 57.5 - 68 mg %, the mean value was 63.42  3.32 mg %.
The corresponding range after 6 weeks was 61.5 - 70.25 mg %

and the mean value was 66.9 + 3.02 mg %. The ranges of the

blood urea level after 8, 10 and 12 weeks were 66.5 - 76.5

mg %, 72 - 81.5 mg % and 84.5 - 92.5 mg % respectively. The

meaﬁ values of the blood urea level as noticed £from table

(14), 8, 10 and 12 weeks after the operation were 72,03 1t
3.18, 76.75 + 3.01 and 87.81 + 2.49 mg % respectively. It is

to be recalled that all these values are significantly
higher than the corresponding value in the control group
(table 2) (P < 0.001).

The effect of feeding rats with chronlic renal fallure a
low protein diet on serum creatinine level are shown 1in
table (15). Similar to the blood wurea level, Serum
creatinine level showed a significant (P < 0.001)
progressive rise which starts 2 weeks after the operation
(range 1.4 - 2.4 mg % and mean value 1.8 %+ 0.22 mg %). After
4 weeks, the range became 1.7 - 2.4 mg % and the mean Vvalue
was 2.04 + 0.24 mg %. After 6 weeks, serum creatinine ranged
between 2.1 - 2.6 mg % and the mean value was 2.35 + 0.19 mg
%. The serum creatinine level after 8 weeks as noticed from
table (15) ranged between 2.4 - 3.5 mg % with a mean value
2.82 + 0.36 mg %. After 10 and 12 weeks, the serum
creatinine level ranged between 2.8 - 3.4 mg % and 3.5 - 3.8
mg % respectively. The corresponding mean values were 3.08 ¢+

0.16 and 3.68 + 0.1 mg %.
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Similar to the other groups of pats invectigated (IIa
and IIb) no change in blood PH was observed, in this group

of rats fed low protein diet, the blood PH as seen from
table (16) 2, 4, 6, 8, 10 and 12 weeks after the operation
were 7.38 + 0,02, 7.38 + 0.01, 7.38 # 0.01, 7.38 0.01,
7,38 + 0.01 and 7.38 + 0,02 respectively.

The survival rate in rats fed low protein dist 4, €, 8,
10 and 12 weeks after induction of chronic renal failure was

o2 &, B34, B%4, 70 4 4pd (7 @ yespoctively conpared With

the number of rats 2 weeks after the operation. The survival
rate values in this group were higher than the corresponding

values in rat group fed normal protein diet.

The body weight in rats suffering- from induced chronic
renal failure and injected verapamil at a dose 0.1 ug/gm b.wt.
twice/day is shown in table (17). No change in body weight
as compared with the control was observed after 2 weeks (the
range was 195 - 240 gm and the mean value was 210 + 12.66
gm). Similar to the other groups of induced renal failure, a
significant decrease in the body welght was observed after 4
weeks (the range was 188 - 232 and the mean value was 202 +
13.02 gm) and progressed through the 6, 8, 10 and 12 weeks
of the experiment (P < 0.001). As noticed from table 17, the
body welight after 6 weeks ranged between 186 - 230 gm, the

mean value was 202.63 + 13.95 gm. After 8 weeks as seen from
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table 17, the body weight of rats with induced chronic renal

failure and injected verapamil ranged between 188 - 228 gm,

the mean value was 204.1 + 12.88 gm. The corresponding

ranges after 10 and 12 weeks were 139 - 226 gm and 188 - 220
gm, the mean values 204.5 + 12.14 and 200.22 + 10.08 gm

respectively (P < 0.001).

Table (18) shows the changes in blood urea level |in
this group of rats. As noticed, there was a significant
progressive 1increase in the blood urea level (P < 0,001}
which started after 2 weeks from induction of chronic renal
failure (range 54 -70.5 mg % and mean value 59.65+4.88 mg %)
and progressed all through the 12 weeks of the experiment.
As seen from table (18), the blood urea after 4 weeks ranged
between 58.6 - 74.5 mg % and the mean value was 66.08 * 5.36
mg %. After 6 weeks, the range was 62.5 - 78 mg % with a
mean value 71.05 + 5.05 mg %. The range of blood urea after
8 weeks was 66-81.5 mg % and the mean value was 75.1 + 5.18
mg %. The blood urea after 10 weeks ranged between 73 - 86.5
mg % with a mean value 80.1 + 5.48 mg %. At the end of the
experiment after 12 weeks as noticed from table 18, the
blood urea level ranged between 85 - 98.5 mg % and the mean
value was 91.5 + 5.18 mg %.

The results of the changes in the 'serum creatinine
level in rats with induced chronic renal failure and
recieving the calcium channel blocker verapamil are seen in
table (19). Similar to the other groups of rats with induced

chronic renal failure and similar to the.blood urea level,
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serum creatinine showed a significant (P < 0.001) increase
which started after 2 weeks and progressed till the end of

the experiment (aftexr 12 weeks). 2 weeks after the

operation, serum creatinine ranged between 1.4 - 2.2 mg %,

the mean value was 1.69 + 0.26 mg %. After 4 weeks it ranged

between 1.7 - 2.4 mg % with a mean value 1.92 + 0.23 mg &%.
After 6 weeks, the range of serum creatinine 1level became
2.0 -~ 2.7 mg % with a mean value 2.26 + 0.2 mg %. The serum
creatinine 1level 8 weeks after the operation in the rats
recieving verapamil as noticed from table (19) ranged
between 2.4 - 3.0 mg % and the mean value was 2.62 + 0.18 mg
%. After 10 weeks the range was 2.8 - 3.4 mg %, the mean
value was 3.09 + 0.16 mg % At the end of the experiment
(after 12 weeks), serum creatinine ranged between 3.2 - 3.6
mg % with a mean value 3.47 + 0.14 mg %.

Table (20) shows the PH of the blood of rats with
induced chronic renal failure and treated with verapamil. No
change 1in the PH of the blood was noticed. Thus, the PH 2,
4, 6, 8, 10 and 12 weeks after induction of chronic renal
fajlure was of a mean value : 7.38 + 0.01, 7.38 + 0.02, 7.38
+ 0.02, 7.38 + 0.02, 7.38 + 0.02 and .7.38 + 0.02
respectively. '

The survival rate in rats fed normal protein diet and
treated with verapamil 4, 6, 8, 10 and 12 weeks after
induction of chronic renal failure was 92 %, 83 % , 75 %,

75 % and 67 % respectiveiy compared with the numbex of rats
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2 weeks after the operation. The survival rate values In
this group were higher than the corresponding values in rat

group fed normal protein diet and not treated with

vexapamil. and Burt )

Table (25) compare- the body weight of rats of control

group and all the studied rat groups. It can be seen that

there was significant weight loss in all the studied groups
compared with control group throughout the time of
experiment (12 W) (P < 0.001). There was no significant
change in body weight of rat group fed high protein diet
compared with those fed normal protein diet except at 2 W
and 6 W after the operation where there was significant
weight 1loss (P < 0.05). The table, also, showed that there
was no significant difference in body weight between rats
fed low protein diet and those fed normal diet except at 12
weeks after the operation where there was significant weight
loss in rats fed low protein diet (P < 0.01). It can be
seen, also, that there was significant increase in body
weight in rats treated with verapamil 8 weeks, 10 weeks and
12 weeks after the operation compared with rats fed normal
protein diet but not treated with verapamil (P < 0.02, <0.01
and < 0.01 respectively). The percentage decrease 1in body
weight after 12 weeks compared with 2 weeks value was 16.3 %,
12.4 %, 17.8 % and 4.6 % in rats fed normal protein diet,

high protein diet, low protein diet and those fed normal

protein diet and was treated with verapamil respectively.
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Comparison of blood urea level in all the studied rat
groups is shown in table (26%::cl ;:guggglz)be seen that there was
significant rise 1in blood urea in all the studied groups
compared with control group throughout the time of
experiment (P < 0.001). There was no significant diffenece
between rats fed high and normal protein diet except 2 weeks
after the operation where there was significant increase in
blood urea level in rats fed high proteln diet (P < 0.001).
From table (26) it «can be seen also that, there was
significant decrease in blood urea level in rat group fed
low protein diet and those treated with verapamil compared
with the values in rats fed normal protein diet throughout
the time of the experiment (P < 0.001). The percentage
increase in blood urea after 12 weeks compared with 2 weeks
value was 89 %, 65 %, 43.6 % and 53 % in rats £fed normal
protein diet, high protein diet, low protein diet and rats
treated with verapamil respectively.

Table (27), dggugiggyserum creatinine level in all the
studied rat groups. It can be sSeen that, there was
significant rise 1in serum creatinine in all the studied
groups compared with the values in control group and the
rise was continued throughout the time of experiment (P
<0.001). The table also showed that, there was no
significant change in serum creatinine level between rats
fed normal and high protein diet except 8 weeks after

operation where there was significant increase in serum
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creatinine level in rats fed high protein dlet compared with
these £ed nozmal puetsin diet ( P < 0.01). It can be seen

also that, there was significant decrease in serum

creatining level in szate fed low proteln diet and those

treated with verapamil compared with the values of rats fed

normal protein diet throughout the time of the experiment
(P < 0.001). The percentage increase in serum creatinine

level after 12 weeks comPared with 2 weeks value was 220 %,

189 %, 104 % and 105% in rats fed normal protein diet, high
protein diet, low protein diet and those rats treated with
verapamil respectively.

The survival rate 12 weeks after the operation in rats
fed normal protein diet, high protein diet, low protein diet
and those treated with verapmil was 33 %, 27 %, 67 % and 67 %
respectively compared with the number of rats two weeks

after operation as shown in table (29).
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Table (1)

Body welght (gm) in control group before and after
aham apayation

No Before §ham time after sham operation
opszation 2w 4w 6w 8w 10w 12w
a2 T Taie 222 224 226 228
ﬁ iiz Zi? 223 221 230 218 220
3 209 216 219 --- --- - ---
4 195 205 209 213 216 —_—— -——-
5 210 216 221 224 226 228 229
6 200 210 216 219 221 223 226
7 205 212 218 221 223 225 227
8 203 210 215 218 228 231 232
9 220 228 223 226 233 235 237
10 215 224 228 231 —-— ——- -
R TT155-370 205-228  209-228  213-231 216-233 218-235 220-237
M. 207.2 214.45 218.63 221.9 224.88 225.4 228.25
SD. + 7.18 + 6.38 + 5.084 + 5.258 + 5.06 + 5.547 + 4.89
el T <0.02  %<0.001  *<0.001 *<0.001 *<0.001 *<0.001
* P Statistically significant compared with the values before

sham operation.
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Table (2)

Blood urea level (mg%) in control group before and after
sham operation

No Before Sham time after sham operation
oPeration —————————————————————————————————————————————————
2w dw 6w fv 10w 12w
TTTTre Ty T TTie T T 65 465 46.5 48.5
2 45.4 46.5 46.5 46.5 46.5 50 50
3 46 47 47 - - - -—-
4 48 48 48 48.5 50 - -
5 -50 50 50 50 50 50 50
6 50 50 50 50 50 50 48.5
7 47 48 48 48.5 48.5 48.5 48
8 48.5 50 50 50 48.5 43.5 48.5
9 46 48 48 48.5 50 50 50
10 48.5 50 50 50 —— -—= -—-
"mTiTila0 T Tielse Tieo50 Ti6.5-50 46.5-50 46.5-50 48-50
M. 47.48  48.35  48.35 48.05 48.7 49 48.93
SD + 1.71 + 1.56 + 1.56 + 1.41 + 1.43 + 1.25 + 0.904
e T 50.05  >0.05 50,05 >0.05  *<0.05 *<0.05

xp Statistically significant compared with the values before

sham operation.
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Table (3)

Serum creatinine level {mg%) in control group
before and after sham operation
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No Before Sham time after sham operation
operation —-—-m-mmmemmm—oesmemmme—— oo —
2w 4w ow 8w 10w 12w
1 0.9 0.9 0.9 0.9 0.9 0.9 0.9
2 0.9 0.9 0.9 0.9 0.9 1.0 1.0
3 1.0 0.9 0.9 -— -— - -—
4 1.0 1.0 1.0 1.0 1.0 - - -
5 1.0 1.0 1.0 1.0 1.0 1.0 1.0
6 0.9 1.0 1.1 1.1 1.1 1.1 1.0
7 0.95 0.9 0.9 0.9 0.9 0.9 0.9
8 0.98 0.95 0.98 0.98 1.1 1.1 1.1
9 0.9 1.0 1.1 1.1 1.1 1.1 1.1
10 1.0 1.1 1.1 1.1 - - -—-
R, T0.9-1.0  0.9-1.1  0.9-1.1 0.9-1.1 0.9-1.1 0.9-1.1 0.9-1.1
M. 0.95 0.96 0.98 0.99 0.98 1.0 0.987
Sb. + 0.04 + 0.06 + 0.08 4+ 0.08 + 0.09 + 0.09 + 0.08

P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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Table (4)
Blood PH value

in control group before and after
sham operation

- T T v S T S v e A A Ml e A S e M TH e T T A S L L g s s s e

—— . A o . LR . — A A M S A I T W e e A TH TE WA MAS S Sw N R M e TEA M TR SAR TS s o v

- AL A - A S T . i - AR A LML Al v T e T T e el e Sl L S S AP AP Y = T A S S e A e W TR L R S S e e e mem v e S S S8

EEESORENAEREET NP
No Before Sham
operation
A" qw
1 7.4 7.38 7.4
2 7.4 7.36 .58
3 7.35 7.4 7.4
4 7.4 7.38 7.35
5 7.38 7.4 7.38
6 7.36 7.35 7.4
7 7.4 7.4 7.36
8 7.38 7.4 7.4
3 7.4 7.38 7.38
10 7.38. 7.4 7.4
R. 7.36-7.4 17.35-7.4 7.35-7.4
M. 7.38 7.38 7.38
SD + 0.02 % 0.02 + 0.02
P >0.05 >0.05
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6w 8w 10w
7.38 7.38 7.38
n.4 7.4 7.4
7.4 7.38 ——-
7.36 7.4 7.36
7.35 7.35 7.35
7.4 7.4 7.4
7.4 7.36 7.4
7.38 7.4 7.38
7.4 ——- ———
7.35-7.4 17.36-T7.4 7.35-7.4
7.38 7.38 7.38
+ 0.01 + 0.02 4+ 0.02
>0.05 >0.05 >0.05



Table (5}
Body wei?ht (gm) of rats fed normal protein diet

(16 % protein) atter induction of chronic renal failure.
time after induction of chronic renal tallure
No T 6w 8w low  law

TTTTTaes Ties T1se 1se 119 171
2 230 -—— - -— —— —

3 220 205 198 - —— -—-
4 240 220 210 201 136 192
5 195 186 180 176 - -—-
6 236 216 206 200 194 186
7 2090 200 - - —_—— -
8 235 225 215 ——- — - -
9 210 203 192 183 172 170
10 206 189 - == - —---
11 215 206 196 188 180 —-——
12 220 ——- -——— -——- ——— -—-

R. 1957210 “186-225 180-215 176-201 172-136 170-192
M. 216 202.9 200 187.5 182 180.8
sD. +14.69 + 13.2 + 12.31 + 10.21 4+ 10.51 + 10.15

e T 3005 T%<0.001  *<0.001 *<0.001 *<0.001 *<0.001
x P Statistically significant compared with control group.
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Table (6)

Blood urea {mg%) in rats fed normal protein diet
(16 % protein) after induction of chronic renal failure

S ———— e PP L L L L R e ek et bt

NO  —mmmmm e r e e e e e e e e e e ST S m s

2w 4w bw 8w 10w 12w

1 TTes.7s | so.0 | 8s.25  96.5  103.5  112.5
2 69.0 —_— - - -—— -

3 66.0 78.0 86.5 - - -

4 55.5 65.5 74.0 83.5 92.5 101.0

5  60.6 76.25 86.5 96.5 - -

6 62.1 82.25 86.5 39.0 108.25 116.25
7 62.0 80.25 - -—- —-—— -

8 56.4 78.25 91.0 98.5 106.5 118.5

9 55.0 72.5 87.5 -—— -— -

10 55.0 76.5 - ——— -— -

11 54.6 68.0 78.5 85.0 98.0 -

12 54.6 -— - —— - -

"R, 51.6-68.75 65.5-82.25 74-91  83.5-99  92.5-108.25 101-118.5
M. 59.58 76.18 85.02 94 1062.83 112.15
SD. + 5.52 + 5,38 + 5.30 + 6.75 . t 6.36 + 6.73

e <0.001 | #<0.001  %<0.001 #<0.001  *<0.001 %<0.001
* P Statistically significant compared with control group.
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Table (7)

Serum creatinine (mg %) in rats fed normal protein diet
(16 % protein) after induction of chronic renal failure

s ek o A M i i i i o i AL AN AL ks ik AA A AML M AN MM ANA MY ML YRS MM M M TR e e v e Ve e A G Gt G e SME M M M M WY M TV e M e me S v A

NO oo o e e e e e
2w 4w bw 8w 10w 12w
O S S U O I S
2 2.0 - - - -— -
3 2.0 2.4 3.5 - -—= -
4 1.6 2.0 2.8 3.7 5.4 6.0
5 2.8 2.9 3.0 4.0 - -
6 1.5 2.1 3.4 4.4 5.8 6.4
7 2.1 2.5 - - -— -
8 1.9 2.8 3.6 4.0 5.6 6.5
9 2.0 2.3 3.0 - e -— -~
10 2.2- 3.0 e -— ——— -—
11 1.8 2.0 2.9 3.8 5.4 -—-
12 1.5 - - —— - -
"""" 1.5-2.2  2.0-3.0  2.8-3.6 3.7-4.4 5.2-5.8  6-6.5
1.93 2.46 3.18 4,05 5.53 6.18
spD. + 0.35 + 0.4 + 0.28 + 0.26 + 0.24 + 0.24
T p %<0.001 *<0.001  *<0.001 *<0.001 *<0.001 *<0.001

* p Statistically significant compared with control group.
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Table (8)

Blood PH in rats fed normal protein diet
(16 gm % protein) after induction of chronic renal failure

TN T T T e T T T T ey T T e Tl e
1 7.4 7.4 7.3 7.35 7.35 1.36
2 7.38 - -— - - ——
3 7.39 7.35 7.4 - - ——
4 7.4 7.4 7.4 7.36 7.3 7.38
5 7.36 7.39 - T7.36 7.4 -— ——
6 7.38 7.4 7.38 7.4 7.4 7.4
7 7.39 7.35 —-— - ——— _———
8 7.4 7.38 7.36 -—- - -
9 7.38 7.4 7.4 7.36 7.4 7.4
10 7.38 7.4 _— ——— —— ——
11 7.4 7.38 7.4 7.4 7.4 -
12 7.36 — —— _— —— _—

R. 7.36-7.4 7.35-7.4 7.36-7.4 7.35-7.4 7.35-7.4 7.36-7.4

M. 7.38 7.38 7.38 7.38 7.38 7.38
SD + 0.01 + 0.01 + 0.01 + 0.02 + 0.02 + 0.01 -
p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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Table (9)

Body weight (gm) of rats fed high protein diet
(32 gm % protein) atter induction of chronic renal failure

i da e LS s A S S S T W R SN S e e Sk aa e e R g g ST S L GAS M AR M SRR e S S . AT e S S L et LA e

" pi* v bW v 0w 1w
1 202 194 186 183 181 180
2 212 204 197 192 188 184
3 208 200 191 187 182 179
4 _ 197 188 -— - —_— -
5 192 187 179 -—- ——— _———
6 230 -—— —— - _—— -
7 206 198 190 185 —_—— ———
8 195 200 19¢0 -—— - -—
9 208 211 202 188 -——- —-——
10 198 —— - —_— _— —_——
11 220 200 - - - _—
'R,  192-230 187-200 186-202 183-192 181-188 179-184
M. 206.33 197.5 189.25 187 183 180.75
SD. +10.85  +7.53 +7.99 +3.03 +3.36 +2.21
P >0.05 *<0.001  *<0.001 *<0.001 *<0.001 *<0.001
* p Statistically significant compared with control group.

96



Table (10)

Blood urea (mg%) in rats fed high protein diet
(32 gm % protein) after induction of chronic renal failure

e B e el e T v - M S S —— ity o T S S A . S S W M S SV MR S FEe M S SW W AW W e e M WER WY W o N T W R S T e W b e e A v v e

NO e e e e e e e e e e e e e e e e
2w 4w 6w 8w 10w 12w

1 s8.5  70.5  83.0  92.5  102.5  110.5

2 64.5 76.5 88.5 96.25 106.5 112.5

3 70.1 82.25 90.5 101.5 108.25 116.5

4 66.5 78.5 -— —_—— —— ———

5 72.5 88.5 98.25 — — S

6 73.5 ——— ——— _—— ——— ————

7 60.5 72.5 86.5 97.0 e -

8 76.5 78.5 86.5 ——— ——- ————

9 66.5 76.5 83.0 95.5 —-———— ———

10 64.5 m——— -—— -—— -——— -——

A8l TS LTI T bom e DD DI

R. 58.5-76.5 70.5-88.5 83-98.25 92,5-101.5 102.5-108.25 110.5-116.5

M. 66.69 77.67 89.31 95.5 104.93 112.5

5D + 5.59 + 5.06 + 6.06 + 3.54 + 2.9 + 2.82

P *<0.001 *<0.001  *<0.001 *<0.001  *<0.001  *<0.001-

* P Statistically significant compared with control group.
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Table (11)

Serum creatinine (mg %) in rats fed high protein diet
(32 gm % protein) after induction of chronic renal failure

NOo e e e e e e e e e e m s
2w dw 6w 8w 10w 12w

EE Y N N T
2 1.8 2.4 3.0 4.3 5.4 6.2
3 2.5 3.1 4.1 4.6 5.8 6.7
4 1.8 2.5 — — —— ——
5 2.5 2.8 3.3 --- — —
6 2.5 —- — — — —
7 1.8 2.5 3.2 4.8 ——- ——
8 2.6 3.2 3.6 —- ——- ——-
9 2.2 3.1 3.2 4.3 ——— —
10 2.3 — - —— — —
11 1.9 2.5 —- —— ——- I

"R. 1.8-2.6 2.4-3.2 3.0-4.1 4.1-4.8 5.2-5.8 6-6.7
M. 2.15 2.73 3.45 4.45 5.4 6.22

sD. % 0.32 + 0.31 + 0.43 + 0.25 +#0.28 + 0.33

*<0.001 *<0.001 *<0.,001 *<0.001 *<0.001 *<0.001
* p Statistically signlficant compared with control group.
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Table (12)

T R T
T YA TR TR T T T TR
2 7.4 7.4 7.4 7.4 7.36 7.38
3 7.35 7.35 7.38 1.35 7.38 71.36
4 7.38 7.38 ——— ——— ——— ———
5 7.4 7.4 7.4 ——- ——— -
6 7.4 ——— —— —— ——— —
7 7.35 7.35 7.35 7.38 ——- -
8 7.38 7.35 7.35 — ——— -—-
9 7.4 7.38 7.4 7.4 - ——-
10 7.4 —— —— ——- —— -
11 7.4 7.4 _—- —— — —-
R, 7.35.7.3  7.35-7.4 7.35-7.4 7.35-7.4 7.36-7.4 7.36-7.4
M. 7.38 7.38 7.38 7.38 7.38 7.38
SD. + 0.01 + 0,02 + 0.02 + 0.02 + 0.02 + 0.02
TR 30,05 >0.05  50.05  >0.05  >0.05  >0.05
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Table (13)
Body weight (gm) of rats fed low protein diet (8% protein)
after induction of chronic renal fallure

fmm—————— o e e e e +
ino | time after induction of chronic renal fallure |
l povmm———- e fommm—-- ~pmm—— ———pmme - foemm———— +
| | 2w | 4w | 6w | 8w | iow | 12w |
- o ——— - prm—e——e— fmm—m—— fommmr— frmrr—e—— +
| 1 206 | 194 | 188 | 182 | 178 | 172 |
i 2 | 198 | 186 | 178 | 172 i 168 i 162 |
I 3 | 210 | 198 | 188 | 182 | 178 | 172 |
| 4 | 206 | 194 | 186 i 180 | 174 | 170 |
| 5 | 186 | 184 | 178 | 172 | 168 | -== |
| 6 | 230 | 215 | === | === | -=-= | ===
| 7 | 240 | 225 { 215 | 210 i 202 | 198 |
| B I 220 | 206 | ige | 180 | 174 | 170 ¢
| 9 | 194 | 189 { 176 | 170 | -— | -—=
| 10 | 200 | - -— | - -—= | - |
| 11 | 201 i 196 | 178 | 172 | 168 | 162 |
i 12 | 209 | 192 | 180 | 174 | 169 | 165 |
pm——————— pm——————— prmmm———— pomm————— o —————— pmm—m———— pmm—————— +
R. 194-240 184-225 176-215 170-210 168~202 162~198

M. 208.41 197 184.63 178 175.3 171.22

SD. +14.39 +12.4 +11.04 +11.45 +10.17 +10.79

P. >0.05 *<0.001 *<0.001 *<0.001 *<0.001 *<0.001

*p Statistically significant compared with control group
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Table (14)

Blood urea (mg%) in rats fed low protein dlet
( 8 gm % protein ) after induction of chronic renal failure

— i a8 Ly i

—_.....—.—.-—.—«-.——.—-—__.-.—_.-—__—_.——_.——--—_—_--—_.....—..-—_.-

.——....-——...—.—.-—_.....-—.-—_--——.-—_.-

2w 4w 6w Bw 10w 12w -
'1"""“53"3“""53'.5""""E’s".?s"""“EE‘E“"""3?.5"""“55’:3"
2 58.5 60.5 64.5 69.5 74.0 86.0
3 60.25 63.4 67.25 71.5 76.5 88.0
4 58.5 60.5 64.5 70.1 75.8 86.9
5 64.5 67525 70.25 15.25 80.25 ————
6 66.0 68.0 ——— ———— ——— ———
7 55.5 57.5 61.5 66.5 72.0 84.5
8 60.5 62.5 66.5 71.25 76.5 88.6
9 65.0 65.5 69.5 74.5 -—- -———
10 63.0 ———— ———— —— ——— —
11 62.5  65.0 69.0 74.25 80.0 90.1
12 63.0 66.0 70.0 76.5 1.5 92.5
'ﬁ.""EE."EIEE"'EETEIEE"Ei?ES:STEE"EE.‘5356TE"EEIEEE“EE."EIEET?
M. 61.14 63.42 66.9 72.03 76.75 87.81
SD +3.39 +3.32 +3.02 +3.18 +3,01 +2.49

—_.-—-—_..-—.-...__._—__...——__...._—..._...-_-_...—_.--—--__.-—__.-—_._..._....--—_.-.——-.-__.-—_.-——-..-.-_

5 T T%<0.001  %<0.001  *<0.001  *<0.001  *<0.001 *<0.001
* P Statistically signiflcant compared with control group.
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Table (15}

Serum creatinine (mg %) in rats fed low protein diet
(8 gm % protein) after induction of chronic renal failure

o v Y i T " o —

No  —m T Tew | 8w 10w 12w
_1"__-"_1TE*——-*_1T5___-‘HET1-_—*“5_;H—-F“—§t5__-_--*_3—3_
2 1.6 1.8 2.2 2.6 3.0 3.6
3 1.8 2.1 2.3 2.7 3.1 3.8
4 1.6 1.9 2.2 2.6 3.0 3.7
5 2.0 2.3 2.6 3.0 3.4 -
6 2.1 2.4 - e - ---
7 1.4 1.7 2.5 2.8 3.2 3.8
8 1.8 2.0 2.3 2.7 3.1 3.7
9 2.1 2.3 2.6 3.5 - —
10 2.0 --- c—— - - ---
11 1.8 2.1 2.4 2.8 3.2 3.8
12 1.6 1.8 2.1 2.5 2.9 3.6
TTITin i iTiTaia TiiT2Ne 20435 2.8-3.4 3.5-3.8
M. 1.8 2.04 2.35  2.82 3.08 3.68
sp. $0.22  40.24 $0.19  #0.36  $0.16 0.1

_-.—_—..-_....—__.-...-.....___—...-.__.....--.—_—....--—_.—..-....—_—-.-——......--——_.-—-...—.-.-.-.——.-—-——_

P *<0.001 *<0.001 x<0.001 *<0.001 *<0.001 *<03.001
* p statistically significant compared with control group.
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Table (16)

Blood PH in rats
(8 gm % protein) a

—-.--_..———..—————-......—.—-—-...—.——-—_..._—

——————-——.—.—_.————-—-—-—.—.—-—_-——_

-—-.-—..._..._...—..._.-..—..-——.....-—...—..—..————-..—.—-—

No

2w
1 7.4
2 7.38
3 7.35
4 7.4
5 7.4
6 7.36
7 7.4
8 7.4
9 7.38
10 7.35
11 7.4
12 7.4
R. 7.35-17
M 7.38
SD. +0.02
P >0.05

fter in

-—.———-—.——_—-—-——-—.——_—._.—-

_..-——..—-.--——...-.———-—--_...—_.-__——.--._.-—

fed low protein
duction of chro

diet

nic renal fallure

e - T e T

— s -

—— ————

s o A e

— - —— i =

6w 8w 10w
TR T e
7.4 7.4 7.4
7.35 7.35 7.35
7.38 7.38 7.38
7.4 7.4 7.4
7.35 7.38 7.4
7.38 7.4 7.38
7.38 7.38 -—

7.4 7.4 7.4

7.4 7.4 7.4

.4 T3eT7Ta TaT3507.4 7.35-7.4

7.38 7.38 7.38
+0.01 +0.01 +0.01
50.05 0.05 50.05
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Table (17)

Body weight (gm) of rats fed normal diet and recieved
verapamil injection after induction of chronic renal failure

o — o o +
| | time after induction of chronic renal failure |
! fmrm————— fmm pomm e —— fmrm———— formmm———— fomm——— +
INo { | | | | | |
| ‘ |2w | 4w | 6w | Bw | 10w | 12w |
o —— fommmm——— o ————— pommm e fomm e m——— T S L +
11 1208 i 200 | 213 | 212 | 202 { 200 |
|2 |218 i 211 | 204 | 203 i 208 | 206 }
I3 1240 | 232 | 230 | 228 | 226 I 220 |
| 4 1198 | 190 | 194 | 196 | 194 | 192 i
15 1230 | 218 | = |- | - | -- |
|16 1195 | 188 | 190 i 200 | 202 | 201 |
17 1205 | 200 | 194 | 188 | 190 | 188 |
|8 1210 | - | - |- --- | --- | --- |
19 1200 I 188 | 186 | --- | - | - |
|10 1212 | 202 | 220 | 220 | 222 | ——— |
111 §210 | 200 | 203 i 204 | 206 i 204 |
{12 1202 | 193 | 202 | 203 i 205 | 203 |
e e ———— forrm————— fommm T fomm - ——— frm e —— +
R. 195-240  188-232 186-23 188-228 190-226 188-220
210 202 202.63 204.1 204.5 200.22
SD. +12.66 +13.02 +13.95 +12.88 +12.14  +10.08
P. >0.05 *<0.01 *x<0.01 *<0.001 *<0.001 *<0.001

* p, Statistically significant compared with control group
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Table (18)

Blood urea (mg%) in rats fed normal protein diet and recieved
verapamil injection after induction of chronic renal fallure

o —— e i e e S S T S TS T +
| | time after induction of chronic renal fallure i
| o ———— o ——— fomm—— o ——— pom—————— O iamuda ot +
INoO i | | | | |
| | 2w | 4w | 6w | 8w | 10w i 12w i
Fm——_————— form————— fm——————— Fom—————— o —————— g ——— S +
i1 166.5 | 70.2 | 74 | 78.5 | 85,5 | 95.5 |
|2 170.5 | 74.5 | 78 | 81.5 | 88 | 98.5 |
|3 |162.5 | 68.5 | 72.5 | 76.5 | 84.5 | 95.5 {
i4 158.5 | 64.5 | 68.5 | 73.5 | 79.5 | 86.5 |
15 160.5 | 65 I - | - | - [ i
16 {57.5 | 62 | 69.5 | 69.5 1 75.5 | 88,25 |
|7 162.0 {1 71i.5 | 74.5 | 178.5 | 86.5 | 97.5 i
|8 156.5 i --- | === I - | - i - i
19 §{57.5 | 72 | 75.%5 | =—- | == | =-- |
110 54,0 | 58.5 | 65 | 79 | 76 | —=-- |
111 155.0 | 63.25 | 62.5 | 66 | 73 | 85 |
i12 |160.5 | 66.5 | 66 | 69.5 | 176.5 | 88.5 |
e ————— o ———— o ———— fomm—————— o prm—————— $mm————— +
R. 54-70.5 58.5-74.5 62.5-78 66-81.5 73-86.5 85-98.5
M. 59.65 66.08 71.05 75.1 80.1 21.5

SD. +4.88 +5.36 +5.05 +5.18 +5.48 +5.18

P. 40,001 *<0.001 *<0.001 *<0.001 x<0.001%<0.001

*x p, Statistically slignificant compared with control group
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Table (19)

gerum creatinine level (mg%) of rats fed normal protein
diet and recieved verapamil injection after induction
of chronic renal failure

RS Bttt +
] time after induction of chronic renal failure |
fm e ————— fom frm————— fmmm————— pm——————— o ————— frmm———— +
INO l ] ] ] | | |
| |2w | 4w | 6w | 8w 1 10w 1 12w |
b ———— ommm———— o fmm—————— pm—————- fmmmmm——— prmmm————— +
|1 i1.6 1 1.8 | 2.2 | 2.6 | 3.1 | 3.5 |
12 11.7 | 2.0 | 2.4 | 2.8 | 3.2 | 3.6 |
13 11.8 1 2.1 1 2.5 i 3.0 | 3.4 | 3.6 |
| 4 11.6 1 1.9 | 2.3 i 2.7 | 3.1 -1 3.4 |
15 12.2 i 2.4 | === | === | == | ~==- ]
|6 11.6 1 1.8 | . 2.7 | 2.6 | 3.0 | 3.2 |
|7 12.1 i 1.7 | 2.2 | 2.4 | 2.8 | 3.5 |
|8 11.5 | === | ---- | === | -——- | =-——- I
19 11.6 | 1.8 | 2.0 | === | -—=- | —==- ]
{10 11.4 | 1.7 | 2.2 | 2.6 | 3.1 | ——=- |
111 11.5 i 1.8 | 2.1 1 2.4 ] 2.9 | 3.3 |
112 12.0 | 2.3 | 2.1 I 2.5 | 3.2 | 3.6 |
b ————— frmmm——— fom e ———— fmm e ——— fomm————— fommm——— prm e ———— +
R. 1.4-2.2 1.7-2.4 7.0-2.7 2.4-3.0 2.8-3.4 3.2-3.6

M. 1.69 1.92 2.26 2.62 3.09 3.47

sD. +0.26 +0.23 +0.20 +0.18 +0.16 +0.14

P. x<0.001 *<0.001 *<0.001 x<0.001 *<0.001 *<0.001

*x p. Statistically significant compared with contzol group
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Table (20)

Blood PH in rats fed normal protein diet and recieved
verapamil injection after induction of chronic renal failure

+ + +
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.4
7.38
+0.02
>0.05

+0.02
>20.05

7.38
+0

+0.02
>0.05

7.38

7.4 7.35-7.4 7.35-7.4 7.35-7
+0.

>0.05

7.38
+0.02

7435'-

7.38
$0.02
>0.05

7.35-7.4 7.35-7.4

7.38
+0.01
>0.05
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Table (21)

Body weight (gm), blood urea (mg%), serum creatinine (mg%)
and blood PH values in rats subjected to chronic renal
failure and fed normal protein diet

o ——— e S e —— fommmem e L P fomm e tomm————

Itime after | No.of | { B. Wt.| Bl. U.| 8e. C.1Bl. PH. .

loperation irats i | | f | I

P tomm e D TeT— fomm——— D o ———— fmm— e -

| 2w | 12 | M 1216 159.28 | 1.95 | 7.38,

I ) | SD 1+14.69 15.52 | +0.35 | +0.01

[ | I | I | I

| 4w | 10 | M 1202.9  176.18 | 2,46 | 7,38

I i I SD |+13.2 |+5.38 | +0.4 | +0,01

} | | P 1.€0.02 1.<0.601 I .<0.01 | >0.05

| | i i i [ i

6w | 8 | M 1200 185.02 I 3.18 | 7.38

i i | SD  [#12,31 1#5.3 | #0.28 | +8.02

: I } P 1>6.05 | £€6.001 |£<0.001 | >8.05
i i i i i | '

| 8w I 6 | M 1187.5 194 | 4.05 | 7.38

I i | SD 1#10.51 |+6.75 | +0.26 | +0.02

i i | P 16<0.05 1@<0.02 18<0.001 | »0.05

| | I | | i i

10w | 5 | M 1182 1102.83 I 5.53 | 7.38

| I I SD  1+10.51 |+6.36 | #6.24 | +0.02

} } | P 1>0.05 17€0.05 |%<8.0601 | »>0.05

| | i { | i [

112w i 4 | M 1180.8 1112.15 | 6.18 | 7.38

f I | SD 1#10.15 |+6.73 | #0.24 | +8.01

| | i p 1>0.05 1>0.65 1%<0.001 | >0.05

e e S t——————— e ————— e ——————— - ————— ftrm_—————— f———————

-P, £P, @P, "P and *P Stitistically significant copmared
with results 2,4,6,8 and 10 weeks respectively.
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Table (22)

Body weight (gm),
and blood PH val
failure an

fomm e ————— fommmmme

Itime after INo of

|eperation jrats

+ ______________________

| 2w 11

|

|

| 4w 9

|

|

|

6w 7

|

|

|

| 8w 5

|

i

|

10w 3

|

|

|

| 12w 3

| .

i

+ ______________________
.P, £P, ~p and *P

with resul

ts 2,4,6,8 and

blood ur
ues in rats subj

d fed high protein diet

109

ea (mg%), serum creatinine (mg%)
ected to chronic renal

{B. Wt. |Bl. Ur.
! l
1206.33 166.69
j#10.35 14£5.59
I I
1197.5 177.67
{£7.53  145.06
1.€<0.02 1.<0.001
| |
1189.25 189.31
147.99 |+6.06
| £<0.05 |£<0.001
| |
1187 {95.5
143.03 |+3.54
1>0.05 |@<0.02
| |
1183 1104.93
1£3.36 1+2.9
1>0.05 | <0.001
| |
1180.75 1112.5
1+2.21 1+2.82
1>0.05 |¥<0.02
________ frommmm e

stitistically significant compared
10 weeks respectively.
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Table (23)

Body weight (gm), blood urea (mg%), serum creatinine (mg%)
and blood PH values in rats subjected to chronic remal

frmm——————————— pomm————— fom—————— o ——— o ————— fmmm—————
itime after |B., wt. |IBl. U. |Ser. C.
loperation | | |

fomm e e $omm pom—————— fomr e ———
| 2w | 1208.41 [61.14 | 1.8

| | |+14.3  [+3.39 | +0.22

| | | I I

| 4w i {197 163.42 | 2.04
| | |+12.4 §4+3.32 j  +0.24
I | |.<0.02 [>0.05 | .<0.02
| I I I R

jow I 1184.63 166.63 | 2.35
| i i+11.04 |+3.18 | #0.19
i | | £¢0.02 {£<0.02 |£<0.001
i | | I I

| 8w i 1178 172.03 | 2.82
i I 1411.45 1+3.18 }  +0.36
| i 1>0.05 |1@<0,001 | &@<0.01
i | | | i

110w I 1175.3 176.75 | 3.08
| i 1+10.17 +3.01 | +0.16
| I 1>0.05 |<0.001 |{~<0.001
i | I | I

112w | 1171.22 87.81 i 3.68
! | |#10.79 [|+2.49 | 0.1
I i {>0.05 |*<0.001 1%<0.001
oo e E il LR LR pmm———— e o e s
.P, £P, @P, “P and *P Stitistically significant compared

failure and fed low protein diet

with results 2,4,6,8 and 10 weeks respectively.
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Table (24)

Body weight (gm), blood urea (mg%), serum creatinine (mg%)
and blood PH values in rats subjected to chronic renal

failure and fed normal protein diet with verapamil injection

L i T T, tommmm o tmm————— S T L P — pommm——— tmmmm———— ;
Itime after INo of i | I ! I I
loperation lrats | tBo. W, |Bl. U, |Se. C. |Bl.py. !
o T o tommmme o tomm—————a tmmm—ee ,
| 2w 112 | M 210 159.65 11.69 i 7.38 :
: i ) SD 1+12.66 |+4.88 140.26 ! +0.01 |
| | i i I | -
| 4w |11 f M i 202 | 66.08 | 1.92 i 7.38
I | I SD | +13,02 | +5,36 | $0.23 +0.ozj
I ! I P I 50,05 |} [<0.01 | 7<0.02 I >0.05,
i f | i i | ] |
| 6w 110 [ M I 202.63 | 71.05 | 2.26 | 7.38 ;
f } f SD | #13.95 | #5.05 | +0.18 f +0.02,
| i i P [ >0.05 | £<0.02 |£<0.001 | >0.05
| I I f I I I 1
| 8w 19 | M I 204.1 | 75.1 ) 2,62 7.38
! i f SD | +12.88 | +5.18 | +0.18 I +0.02
i I | P I >0.05 1 >0.05 j@<0.001 | >0.05
I I | I | I I i
110w |9 I M | "204.5 | 80.1 | 3.09 | 7.38
I ! | SD | $+12.14 | +5.48 | +0.1¢ |  +0.02
I I i P I >0.05 | %<0.05 {~<0.001 | >0.05
I i | f | i i i
112w |8 f M I 200.22 { 91.5 | 3,47 i 7.38 |
i | | SD | +10.08 | +5.18 | +0.14 ! +0.02 |
i f | P | 0.05 [*<0.00%1 |*<0.001 | >0.05'
Fom e e tommm e R tomm e toem e R

-P, £P, @P, P ang *p Stitistically significant compared
with results 2,4,6,8 and 10 weeks respectively,
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Table (25)

Comparison of body veight in control group and in rats

subjected to chronic renal failure and fed normal protein diet,
high protein diet, low protein diet and those fed normal

protein diet vith verapanil injection

T e e e M e W e m— wa — e e o wwr e e

l tise after operation and sham operation of control ap.

4 ; ' + ¢ + ¢ + +
} Rat growp ! i I i i i i :
' ' N 4N LB L BN 0N ) 12w
fomn- fromananal + } + + + +
iControl group !N 214,45 1218.63 1221.9 120488 1225.4  1228.25 !
! 18D 146,38 1£5.0B4 145,238 145.06 145.55 it4.B9 |
: | 10 10 19 i8 7 i7 H
i ; } ; ! ! - H '
irat fed norsal iM 1218 1202.9 1200 187.5 1182 {180,.8
iprotein diet ISP 414,89 1413.2 141231 1410,51 110,31 141015
i iN 112 1o 18 : 5 i i
i Hd 120,05 1.€0.001 1.40,001 1.40.001 1.€0,001 1.¢0.001 |
irats fed high iN 1206.33 1197.5 1189.25 !1B7 1183 180,75
iprotein diet 5P 110,85 147,53 147.99 143,03 1+3.36 i#2.21

i H i1l 9 i h] K i3

: 1P 30,1 1+€0.001 1,€0.004 ;.<0.001 1.<0.001 10,001

! tEp 186005 120,05  1£¢0.05 130,05 20,035 130.05
irats fed loy M 120841 1197 1184.63 1118 1204.05 171,22
iprotein diet |SP 414,39 14124 411,04 1411045 #1214 1410.79

! N i12 Hl io o 19 iB

i P 20,05 1.€0.001 {.¢0,001 !.¢0.00! 1,€0.001 {,¢0.001

: tEP D005 10,05 10.05  10.05 1£40,001 {£<0.01
irats fed normal¥ 1210 1202 1202,63 1204.1 1204,5 1200.22
tprotein diet 1§D 142,86 1413,02 413,95 i+12.88 1#12,14 410,08
ivith verapasilif 2 Hi 10 19 19 18
iinjection P 120,00 1.€0.001 }.¢0.001 :.€0,001 ¢.<0.001 1.40.001

: fEP 20,05 10,05 130,05  1£¢0.02 HEC0.001 <0, 01
it LT T S + + $oeme

+p = Statistically significant compared with control group,
£0 = Statistically siqnificant cospared vith rats fed norsal
grotein dist,
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Figure ( 1} .
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Table {26)

Comparison of blood urea leve] in control group and in rats
subjected to chronic renal failure and fed noraal protein diet,
high protein dist, low protein diet and those fed noraal

protein diet vith verapaeil injection

+ - -4
; tiae after operation and shaa operation in control gp, d
- - + + + + + $ + -t
' Rat group | ; i ' i : :

H i F2H D AN ) s ) gy 10 2

L $ommemm e + e Yo + + o

tControl group |N 148,35

148.35  148.05 148,
15D 31,56 s il

:-56 ‘!!l4l

: N 0 0. 19 8 ; |
_arat fed noraal }f 199,28 i76.18  !B5.02 !94 102,83 11§2,15

iprotein diet 15D 43,52 145,38 45,3 146.75 i$6.36 146,73

; N 2 10 i ib ] 4

; 1P 1,0.001 1.¢0.00% §.¢0,001 {,¢0.00] 1.40,001 }.<0.001

irats fed high !N 166,69 177.67 1B9.31  :95.5 104,93 :112.5

iprotein diet i5D 45,59 145,06 1#5.06  143.54 42,9 112,82

; iN i i9 i7 19 i3 i3

i 1.P 1.0.001 §.¢0.001 ! €0.001 {.<0.001 }.¢0.001 ! 0. 00}

! 1EP 1£€0.001 30,05 150,05 1)0.05 130.05 130.05

irats fed lov i 6L.14  163.42  166.63 172.03 175.75 187,81

iprotein dist 5D 43,33 143.32 L4308 143,18 1+3.0f 142,43

! i 2 Ht 10 i10 19 iB

i 1P 20,05 1.40.001 1.€0.00§ !.¢0.00} 100,001 1.<0,001

i itp 12005  1£0.001 :£<0,00] 160,001 1£40.001 1£40,001

irats fed norsa! 19965 186.08 17105 1751 ipoug 191,

protein dist 5D i#4.88 115,36 135,05  145.18 115,48 {1518

ivith verapanil !N iH2 HI 1o i9 9 - 18

iinjection 1P 02005 140,01 1.40.0 140,001 1.€0.001 !,<0,001

i 1EP 120,05 1£¢0.001 $£¢0.001 $£¢0.001 1£40,001 J£¢0.001

+-_‘__-_-___-___._+-_-__ &+ & 4 Fy

P = Statistically significant coapared vith control group,
£p = Statistically significant comgared vith rats fed normal
grotein diet,
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Figure ( 2 ).
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Table {(27)

Comparison of serus creatinine level in control group and in rats
subjected to chronic renal failure and fed norsal protein diet,
high protein diet, low protein diet and those fed noraal

protein diet vith verapanil injection

$o- -
; tine after operation and sham operation of control go.

pommm e e } + + + + +
i Rat group ! H i ! ; H : '
: : V2B 4W L BW BN T0W i
4 + t ¢ ¢ ¢ ¢ ¢ +
yControl group IN 0.9 10,98 10.99 10,98 1,0 16,99
g 15D $0.06  140.08 140,08 1$0.05  1#0.09 ! i
g iN 110 i1o i9 1 v7 i i
) I ' | : d ' : '
irat fed normaliM .93 12,46 1318 1405 5.53 ' :
iprotein diet 8D .39 4004 40,28 140,26 140,24 ]
i H,) 2 10 i8 H th] i :
! LP 10€0.001 1.€0.001 1.0.001 !,€0.00] }.<0.001 !, '
irats fed high N 15  I273 0 1345 1445 154 i H
iprotein diet 1§D 0,32 140.31  1#0.43  i20.25  140.28 i+ :
' i iy 9 i thi 13 : i
: ie 1:€0.001 1,¢0,001 1,€0.001 1,€0.001 }.<0.001 e :
' +EP D005 D005 130,05 1£€0.01 ) 0.05 ! :
irats fed lov N i1.8 2.4 12,35 2,82 13.08 ! !
ilov protein di!SD 0,22 40,24 120.19 140,36 #0161t :
i iN il il ito itg 19 ! i
: i.P 120,000 1,406,001 1,€0.001 1.€0.001 1.¢0.00} 146,001 |
i iEP 120,03 1£€0,001 1£€0.001 £0.001 !£¢0.001 ! :
: P ! : P v P :
irats fed normali .89 L9222 12,62 13.09  13.47
iprotein diet 1D i$0.26 140,23 1:0,2  i+0,18 10,16 it :
1vith verapamil i 112 it 1o 9 19 d :
vinjection L.p 14€0.001 1.40,001 1.€0.001 !,¢0.00] 1.40.001 | i
: 13 130,05 1£40.001 {£¢0.001 1£¢0.001 +£€0.001 ! i
* + trmmmanay # + wet +

«p = Statistically significant cospared vith control group,
£p. = Statistically significant coapared vith rats fed noraal
protein diet.
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Figure ( 3 ).
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Table {28)

Comparison of blood PH value in control group and in rats
subjected to chronic renal failure and fed noraal protein diet,
high protein diet, low protein diet and those fed normal

protein diet vith verapasil injection

+ '
' tise after operation and sham operation of control gp. !
+- + + + + t + +
! Rat group | ' : ! ! ' I
| : P20 L 4N 1V BW ! BW O 10W I
iContrel group iM 17,38 7.3 17,38 7,38 1 7.38 |
i 150 140,02 110,02 130,01 140,02 1§ 40,02 :
: iN 110 it0 19 8 17 ;
i I e =
irat fed normaliN 17,38 47.38 17,38 7.8 1 .38 :
iprotein diet 15D 140,01 120,01 140,01 140,02 140,02 g
| iN H2 1o 18 6 i3 '
i 3 130,05 130,05 120,05 1X0.05 130,05 d
irats fed high i 7.3 17,38 i7.38 7.8 .38 i
iprotein diet 15D 140,01 140,02 140,02 1#0.02 | 30,02 :
' N i 19 17 ] '3 i
' P 10,05 120,05 10,05 10.05  X0.05 !
irats fed lov M 7.3 17.38 17.38 7.3 7.3 '
tprotein diet IS0 40.02 40,00  1#0.01 130,01 ! 40,01 !
d N 12 i 0 10 i 9 '
H 4 10,05 10,05 10,05 130.05  320.03 i
irats fed noraa!M 1738 7,38 .38 7.8 1738 i
iprotein diet 35D 40,01 140,02 340,02 130,02 110.02 i
iwith verapaailiN 112 | 0 19 ¢ 9 |
vinjection P 10,05 0,05 0.05 10,05 1X0.00 ]
+ + + t T + +
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Table (29)

The survival rate of different rat groups at different
time intervals compared with the No. of rats 2 W. after

induction of chronic renal fallure

fommm e e o e
Survival rate

|
!
|Rat group
+ _______________________

iI. Control group
i

|IIa. Rats fed ’nomq,Q_
Iprotein diet
A
iIIb. Rats fed high
Iprotein diet
I
IIIc. Rats fed &y
Iprotein diet
I
[III. Rats treated
Iwith verapamil
+ _______________________

__;_%___
100 %
83 %
82 %
32 %
92 %

—— - o -
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Figure ( 4 ).

SURVIVAL RATE IN DIFFERENT RAT GROUF

AT DIFFBRENT INTEBRVALS AFTER OPBRATION
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r.f.n.p = rats fed normal protein diet
r.f.h.p = rats fed high protein diet

- r.£f.1.p = rats fed low protein dlet
r.v.i =rats injected with verapamil
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