Chapter IV

Results
Effects of intravenous CaCl2 infusion on general circulations
Group | Control animals

As shown in table 1, the results are expressed on
meantSE.  After intravenous saline infusion, all parameters did not
indicate the significant changes throughout the experimental period.

Group 1 Hypercalcemic animals

Effects of intravenous CaClz infusion on general circulations
are shown in table 2. The CaClz infusion caused a significant increase
in mean arterial Dblood pressure (MAP) from  109.45+9.21 to
128.26+12.48 mmHy (p(0.01) within 1 hour after CaClz infusion and
maintained at the higher level till the end of the experiment. Pulse
pressure (pp) and packed cell volume (PCV) increased slightly
throughout ~ the  experimental ~ period  without  statistically
significance.  The significant decrease in heart rate(HR) from the
control value of 145+10 to 105+19 beats/min (p<0.05) was noted at the
3™ hour of CaCl9 infusion. Cardiac output (CO) showed a marked
decrease at the 3'0 hour period of CaClz  infusion  from
151.95+31.96 to 60.93+13.79 ml/minAg-bw. (p<0.01). Plasma  volume
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Table 1 Effects of intravenous isotonic saline infusion on general
circulations of four control dogs. (Meant+SE.)

Saline infusion

Saline infusion

Variables control 1 hr. 2 hr. 3 hr.

MAP 126.63 128.10 128.16 129.97
(iranHg) +7.67 +8.25 +8.66 +7.36
pp 38.75 35.62 3458 35.62
(mmHg) +4.27 +2.57 +2.08 +2.57
HR 146 144 141 143
(beats/min) 19 18 +10 +10
C0 160.75 164.23 150.82 140.69
(ml/min/kg.bw.) +19.94 +17.84 +25.37 +13.09
PV 49.49 47.38 47.41 48.39
(ml/kg.bw.) +4.16 +3.70 +3.57 +4.05
BV 66.14 . 62.77 62.81 64.12
(mllkg.bw.) +5.24 +4.89 +4.81 +5.39
PCV 25.25 25.00 25.00 25.00
(%) 10.63 +0.41 +0.41 +0.41
TPR 100 98.86 110.56 116.89

(%) +3.96 +7.05 +6.21
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Table 2 Effects of intravenous CaCl* infusion on general
circulations of five dogs. (Mean+S.E))

Saline infusion
After CaCl, infusion

Variables Control 1 hr. 2 hr. 3 hr.
* * Jd'e

MAP 109.45 128.26 136.20 144.39
(inmHg) +9.21 +12.48 +12.35 +8.96
pp 41 .00 43.94 45.52 51 .81
(mmHg) +2.32 +4.44 +4.44 +9.83
* *
HR 145 117 105 105
(beats/min) +10 +23 +19 +19
C0 151 .95 107.05 12.78 60.93
(mi/min/kg .bw.)  +31.95 +22.81 +19.50 +13.79
* * *

PV 46,20 39.81 31.08 29.17
(ml/kg.bw. ) +4.28 +3.72 +3.03 +1.07
€ *

BV 66.81 57.32 45.40 42.92
(mllkg.bw. ) +6.01 +5.59 +4.95 +2.71
PCV 30.80 30.40 31.10 31 .80
(%) +1.60 +1 .48 +1 .42 1131
* *x ook

TPR 100 182.05 273.73 338.99
(%) +29.62 +22.03 +21.39

p-value with respect to control, p<0.05, p<0.01, p<0.001
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(PV) as well as blood volume(BV) decreased from 46.20+4.28 to
20.17t-1.07 ml/kg-bw. (p<0.05) and from 66.81t-6.01 to 42.92jf2.71
mi/kg-bw. (p<0.05) at the end of the experiment. Total peripheral
vascular resistance (TPR) increased sharply to 182 %at the 1st hour
period and significant increased progressively to 273 %and 338 % at
the 2nii and 3rc* hour period of CaCl2 infusion, respectively.

Group 11 Animals pretreated with a low dose of Verapamil
(6 3s9ixg in the rate of 1 ml/min)

The results of changes in general circulations in dogs given
intravenous 0 2 infusion and pretreated with a low dose of Verapamil
are shown in table 3. During given Verapamil alone, mean arterial blood
pressure decreased significantly from the control value of 110.34j+8.15
to 91.24+5.36 mHy (p<0.05) and then it was not altered significantly
from the control value after 3 hour period of intravenous CaCl2
infusion. Pulse pressure increased slightly only at the I1st hour period
of 0 (2 infusion from 39.98+4.96 to 46.82+5.21 mmHg(p<0.05). Heart
rate significantly decreased in the period of infusion Verapamil alone
(p<0.05) and more significantly decreased after 3r” hour of CaCl2
infusion from 145¢5 to 9%+ Deats/min (p<0.01) at the end of the
experiment.  Asignificant decline in cardiac output was apparent from
99.78+8.08 to 53.96+10.42 ml/min/kg.bow. (p<0.05) after CaClz infusion.
At the 3rc*hour period after CaCl2 infusion, both plasma volume and
blood volume marked decreased from 42.81+1.96 to 23.77)t-1.88 ml/kg.bw.
and from 63.66+3.18 to 35.09jf1.84 mlAg.ow. (p<0.001), respectively.
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Table 3 Effects of intravenous CaCl* infusion on general
circulations of five dogs pretreated with a low dose
of Verapamil (6 “ig/kg in the rate of 1 ml/min). (Mean+S.E.

Verapamil infusion
Before CaCl? After Cad,, infusion

Variables Control infusion L hr, 2 hr. 3 hr.
*
MAP 110.34 91 .24 109.08  110.73  111.43
(mmHg) +8.15 15.36 +5.22 +7.17 +9.82
*
pp 39.98 40.88 46.82 45.75 46.05
(mmHg) +4.96 +4.90 +5.21 +6.07 +5.62
* * *%* *%
HR 145 129 108 101 98
(beats/min) +5 +7 +6 +7 +4
*% *k* *%
C0 99.78 97.24 64.88 45.25 53.96
(ml/min/kg.bw.) +8.08 +8.06 +6.17 16.89  +10.42
* *%k*% *k%*
RV 42,81 37.04 30.44 2042 23.77
(mllkg.bw.) +1.96 +2.78 1 .31 #1.73 4188
*% *% *k*k
BV 63.66 56.09 44.41 31.43  35.09
(mllkg.bw.) +3.18 +5.62 +1.06 +2.02  +1.84
PCV 32.60 33.40 31.55 3205  32.60
<) +1.66 +1.44 +1.75 +2.01 +2.06
*% *% *% *
TPR 100 79.85 14258  226.24  198.25
(%) +3.00 +8.41 +22.94  +25.88

. * *% *% %
p-value with respect to control, p<0.05, p<0.01, p<0.001
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Total peripheral vascular resistance decreased about 20 %from the
control level in the period of infusion Verapamil alone and then it
increased gradually to 142 %, 226 % and 198 %at the 1st, 2nc* and 3rc”
hour period during CacCl2 infusion, respectively. During experiment

no change in packed cell volume was noted.

Group IV Animals pretreated with a high dose of verapamil

(12 ;ug/kg in the rate of 1 ml/min)

R esults of changes in general circulations in dogs given
intravenous CacCl2 infusion and pretreated w ith the high dose of
Verapamil are shown in table 4. During given a high dose of Verapamil
alone, mean arterial blood pressure decreased markedly from the control
value of 115.98+4.96 to 88.28+4.32 mmHg (p<0.001) and then it returned
to normal values after 3 hour period of CaCl2 infusion. Pulse pressure
increased slightly at the 1st hour of CaCl2 infusion from 39.50+6.04 to
50.17+6.98 mmHg (p<0.05). A significant decline in heart rate was
observed at the 1st hour of CacCl2 infusion from 145+9 to 113+14
beats/min (p<0.05) and declined progressively to 108+26 beats/min
(p<0.01) at the end of the experiment. Cardiac output increased
significantly in the period of pretreated with Verapamil alone (p<0.01)
but it returned to a lower level as compared to the control value from
132.71+24.99 to 91.31+24.21 and to 80.64jf16.41 ml/min/kg.bw. (p<0.01)
at the 2nc® and 3rc® hour period of CaCl2 infusion, respectively. It was
found that plasma volume decreased gradually from 46.02+3.59 to

36.45+4.90 (p<0.01) and to 37.43+3.34 mlAg.bw. (p<0.05) at the 2nc* and
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Table 4 Effect of intravenous CaCl™ infusion on general circulations
of five dogs pretreated with a high dose of Verapamil ( 12
pglkg in the rate of 1 ml/min ). ( MeantSE. )

Verapamil infusion
Before CaCl? After CaCl, infusion

Variables Control  infusion 1 hr. 2 hr. 3hr,
MAP 115.98 88.28 113.18 115.47 119.15
(mmHg) +4.96 +4.32 +7.98 +6.58 +7.74
k
pp 39.50 41 50 50.17 46.25 46.75
(mmHg) +6.04 +4.23 +6.98 +6.68 +7.19
k * *
HR 145 134 113 106 108
(heats/min) +9 +13 +14 +15 +26
*x kk
6] 132.71 184.10 120.43 91 .31 80.64
(ml/min/kg.bw.) +24.99 +26.66 +30.52  +24.21 +16.41
* % *
PV 46.02 48.62 43.12 36.45 37.43
(ml/kg.bw.) +3.59 +2.99 +4.58 +4.90 +3.34
k *x
BV 66.72 .27 62.46 53.29 56.04
(mllkg.bw.) +4.59 +3.89 +5.73 +5.36 +3.18
PCV 31.00 31.70 31.10 32.50 33.40
(%) +2.89 +2.89 +2.81 +3.39 +3.67
TPR 100 54.21 113.64 155.25 169.54
(%) +4.88 +10.39 +12.25 +3.84

P-value with respect to control, p<0.05**p<0.01 ***p<0.001
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3r< hour of CaC]2 infusion, whereas blood volume increased in the
period of infusion Verapamil alone (p40.05), and then it decreased from
the control value of 66.72j]-4.59 to 53.29+5.36 mlIAg-bw. (p<0.01) at the
2n(* hour of CacCl2 infusion. Total peripheral vascular resistance
decreased promptly near 46% from the control value in animals infusion
w ith Verapamil alone and then it increased significantly to 155 % and
169 % at the 2nc* and 31C* hour after CaCl2 infusion. During the

experiment, no change tin packed ce |l volume was observed.

Group V Animals pretreated with Prazosin

(20"g/kg in the rate of 1 ml/min)

The results of <changes in general circulations in dogs given
intravenous CacCl2 infusion and pretreated with Prazosin are shown in
tabla.5. Mean arterial blood pressure decreased significantly from the
control value of 116.12jj5.08 to 95.81j[i3.94 mmHg (p<0.01) during given
Prazosin alone and then it was not altered from the control value
after 3 hour period of CaCl2 infusion. Pulse pressure decreased from
38.00+0.93 to 29.26jhl. 78 mmHg(p<0.05) and heart rate also decreased
gradually from 153j+11 to 110j+10 beats/min (p<0.05) at the end of the
experiment. A marked decline in cardiac output was observed in the 2nn
and 3rc* hour period of CaCl2 infusion from 179.72jhl4.34 to 101.97jnl1.87
and to 99.65jh5.23 ml/min/kg bw. (p<0.01) respectively. Plasma volume
showed a slight decrease at the 1 st hour period from 48.36jnh0.84 to
44.25jhl1.37 and decreased progressively to 37.00jr2.20 ml/kg.bw.

(p<0.01) at the end of the experiment, whereas blood volume decreased
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Table 5  Effects of intravenous CaCl2 infusion on general
circulations of five dogs pretreated with Prazosin (20
Jig/kg in the rate of ml/min). (Meant+SEE.)

Prazosin infusion

Before CaCln After CaCl, infusion
Variables Control infusion 1 hr. 2 hr. 3hr.
*%

MAP 116.12 95.81 113.81 118.96 116.22
(mmHg) +5.08 +3.94 +4.20 +6.84 +6.47
* % * * *

pp 38.00 27.00 28.99 30.25 29.26
(mmHg) +0.93 +1.22 +1 .27 +1 .95 +1 .78
* * * *

HR 153 137 106 106 110
(beats/min) +11 +12 +12 +10 +10
*% *%

60) 179.72 188.93 134.93 101 .97 99.65
(ml/min/kg.bw.) +14.34 +11.60 +12.64 +1 .87 +5.23
* *% * %

PV 48.36 48.84 4425 38.21 37.00
(mllkg.bw.) +0.84 +0.25 +1 .37 +2.85 +2.20
*% %

BV 71.72 70.88 64.89 55.38 53.70
(mllkg.bw.) +1 .59 +2.20 +2.00 +3.19 +2.16
PCV 32.00 31 .80 31.15 31.10 31.25
(%) +2.07 +2.15 +2.38 +2.34 +2.34
* % *% *

TPR 100 72.48 129.40 179.05 182.47
(%) +4.35 +15.00 +11.14 +18.76

* ** **k%k
p-value with respect to control, p<0.05, p<0.01l, p<0.001
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persistently from 71.27_+1.59 to 55-384-319 and to 53.70+2.16 ml/kg.bw.
(p<0.01) at the 2nc® and 3r”™ hour after CacCl2 infusion, respectively.
During given Prazosin alone, total ©peripheral vascular resistance
decreased about 28 % from the control value and then it increased
significantly to 179 % and 182 %at the 2nc® and 3r” hour period after
CacCl2 infusion. No change in packed cell volume was observed during

experiment.

Group VI Animals pretreated with the combination of high

dose of Verapamil and Prazosin

The results are summarized in table 6. During given the
combined drugs period, mean arterial blood pressure decreased markedly
from 114.62+3.31 to 79.96+2.84 mmHg (p{0.001 ) and maintained at the
significant lower level till the end of the experiment. It was found
that pulse pressure, cardiac output and packed cell volume did not
significant change during the experiment. Heart rate decreased from
143+6 to 109710 beats/min (p<0.05) at the 3r(* hour of CaCl2 infusion.
Not only ©plasma volume but also blood volume decreased significantly
from 49.71+-3.34 to 43.12+3.36 ml/kg.bw. (p<0.05) and from 71.244-5.15 to

67.474f1).29 ml/kg.bw. (p<0.05) at the 3r<A hour of CaCl2 infusion,

respectively. During given the combined drugs period, total peripheral
vascular resistance decreased by approximately 43 % from the
control wvalue and it returned to the control value after 3 hour

period of CaCl2 infusion.

-K
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Table 6 Effects of intravenous CaCl* infusion on general circulations
of five dogs pretreated with the combination of high dose of
Verapamil and Prazosin. ( Mean+S.E. )

Verapamil + Prazosin infusion
Before CaCl" After CaCl, infusion

Variables Control infusion 1 hr, 2 hr. 3 hr.
*%% Kick *% *%

MAP 114.62 79.96 97.64 98.64 99.66
(mmHg) +3.31 &2.84 +3.88 +2.49  +1.85
pp 35.00 36.00 35.00 35.00 35.00
(mmHg) +1 .58 +3.32 +2.73 +3.53  +5.18

*

k

HR 143 133 117 112 109
(beats/min) +6 14 +6 49 +10
co 176.58 221.22 175.34 161.23  139.53

(ml/min/kg.bw.) +4.42 +18.82 +28.28 +31.12  +0.46
*

PV 49.71 48.32 43.99 44,71 43.12
(mllkg.bw.) +3.34 +2.32 +4.04 +2.25  +3.36

k
BV 11.24 68.98 62.48 63.34  67.47
(mllkg.bw.) +5.15 +4.40 +6.47 +4.31 +6.29
PCV 29.60 29.40 29.00 28.80  29.00
(%) +3.14 +3.18 +2.96 +331  +3.27

1k

TPR 100 57.79 93.95 11029 130.22
(%) +6.36 +12.99 +21.77  +24.05

P-value with respect to control, p<0.05, p<0.01, p<0.001
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In comparison, the effects of intravenous CaCl2 infusion on

general circulations showed an increase in mean arterial blood pressure

in group Il-V 1 (Fig.!). Animals pretreatment with neither Verapamil nor
Prazosin (group Il') produced a sharp increase in mean arterial blood
pressure. On the other hand, animals in group IlIl-V could maintain the
mean arterial blood pressure to the control level when received

0 (2 infusion. Furthermore, in group Vllmean arterial blood pressure
was lower significantly as compared to the control group throughout the
experimental period. It should be noted that pulse pressure increased
from the control wvalue of animals in group Il-1V, whereas group \%
decreased significantly (Fig.2). Heart rate (Fig.2), plasma volume and
blood volume (Fig.3) of group I[I-V I progressive decreased significantly
in the same pattern after CaCl2 infusion. There was a statistically
significant decrease in cardiac output of group IlI-V (Fig.4) during the
experimental period. Total peripheral vascular resistance of group 1II-V
showed a gradual increase after CaCl2 infusion (Fig.5). No change in
packed <cell volume was observed during the experiment of all groups.
However;it was noted that pulse pressure, cardiac output and total
peripheral vascular resistance of group VI did not significantly alter

from the control value throughout the experimental period.



% CHANGE

3G

MAP eee
35 . * %
el CaCl2 alone
30 |
@ee
*
25:
ar eee
*
15
10 4
5
/D-\ . . i no CaCl
0 s 0O x\%\l CcaCl +Pra.
SESSCTRIIT CA0) Vel (1)
. IV cCaCl_+Ver.(H)
2
-5
-10 }
AvI CaC12+Ver.(H)
S Pra.
=20t
=25 }
=30 . -
° . 2 3: (hr.)
4 Drug infusion ------ A
Povernee CaCl* infusion - A
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E ffects of intravenous CaCL, infusion on renal hemodynamics

Group | Control animals
The results are shown in table 7. There were significant
increases in the rate of urine flow (V), urinary osmolar excretion

( 05mv) and osmolar clearance (Cq ) by approximately 49 % 18°t and
19 % respectively at the 3r” hour after intravenous isotonic saline
infusion; whereas urinary osmolality decreased from 825.88jhl 5.36 to
628.91+91.41 mOsmAg (p{0.05) at the end of the experiment. No

significant differance in the other variables were noted.

Group 11 Hypercalcémie animals

Results in table 8 show that e ffective renal plasma flow
(ERPF) and e ffective renal blood flow (ERBF) decreased significantly
from 7.1H1.08 to 3.99F9.32 ml/min/kg-bw. (p<0.05) and from 10.41F1 .75
to 5.83+0.54 ml/min/kg.bw. (p<0.05) within 2 hour after CacCl2 infusion
and were decreased progressively to 3.79+-0.36 and to 5.60+0.59

mI/min/kg.bw. (p<0.05), respectively at the end of the experiment.

It has been shown that the similar trend was observed for
glomerular filtra tion rate (GFR) from 1.81+0.17 to 1.42+0.14
ml/minAg.bw. (p<0.05). There was a marked increase in renal vascular

resistance (RVR) by approximately 175 %(p<0.05) at the 1st hour of
CaCl2 infusion and more significant to 243 %(p<0.01) at the end of

the experiment. No significant change in renal fraction (RF) was



Table 7 Effects of intravenous isotonic saline infusion on renal

hemodynamics in the left kidney of four control dogs.

(Mean+S.E.)

Saline infusion

Saline infusion

2 hr. 3hr.

1 hr.

Control

Variables

ERPF

24.26
+1.34
100

(ml/minfkg.bw.)

(ml/min/kg.bw.)
FF (%)

RF (%)
RVR (%)
V. (ml/min)

GFR
PNa

(mEq/L)

PK

(mEq/L)

PC1

oNI~—
—AO

e =

oo
20.

mo

3.2
+0.0

3,26
+0.05

(mEg/L)

pca

P-value with respect to control, p<0.05



After CaClI2 infusion
2 hr.

(Mean+S.E.)
Saline infusion

1hr,

Control
10.41
+1.75

100

Table 8 Effects of intravenous CaCl* infusion on renal hemodynamics
in the left kidney cf five dogs.

(mlminfkg.bw.)

Variables
ERBF

RF (%)
RVR (%)

Vo (ml/min)
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o +
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~ay
oo

o +

aoNLO
~ ™
oo —i
co <t
— +

osm (“10sm/min)

139.20
+1 .48

138.40
+2.13

(ml/min)

COsm

~<t
o
lap =]

LOLO
42
aonNoO

[T=¥aN|
oD~
oNO

[@ N[N
N —

o

(mEq/L)

(mEq/L)

(mEg/L)
P-value with respect to control,*p<0.051**p<0.01 ,***p<0 .001

pca
PP
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observed; whereas filtration fraction (FF) increased from 27.22jf3.24 to
37.74if1.86 % (p<0.05) at the 3r” hour of CaCl2 infusion. The rate of
urine flow (V) increased progressively from the control value of
0.32jf0.13 to 1.03jf0.12 ml/min (p<0.01) while urine osmolality ( 0 110
decreased from 950.00+234.78 to 350.60+37.81 mOsm/kg (p 0.05) at the
end of the CaCl2 infusion. Both urinary osmolar excretion (UgsilvV) and
osmolar <clearance (Cgs1l) increased significantly from 188.42jf41.35 to
304.20jf28.10 /UOsm/min (p<0.01) and from 0.66j+0.14 to 0.97jf0.13 m |/m in
(p<0.05) at the 3rc® hour of CaCl2 infusion, respectively. Free water
clearance (c” g) increased significantly from -0.39jf0.04 to 0.66jf0.02
ml/min (p<0.05) at the end of CaCl2 infusion. Plasma osm olality (PqS]Jl)>
plasma concentration of sodium (Pj*a), potassium (Pjr) and chloride (Pqgq )
were constant throughout the experiment; while plasma concentration
of calcium (Pga) increased gradually from 3.82jjp.09 to 6.28jf0.16
mEqg/L (p<0.001) at the 1st hour and to 6.87jf0.17 mEq/L (p<0.001) at the
3r® hour of CaCl2 infusion. The plasma concentration of inorganic

phosphorus (Pp-J*) was also enchanced during CacCl2 infusion (p<0.01).

Group |11 Animals pretreated with a low dose of Verapamil

(6 \]dg/kg in the rate of 1 ml/min)

The result of <changes in renal hemodynamics in dogs given
intravenous CaCl2 infusion and .combined pretreatment of low dose of
Verapamil are shown in table 9. After CaCl2 infusion, effective renal
plasma flow and effective renal blood flow decreased progressively

from the control value of 7.33+1.34 to 5.24+1.22 ml/min/kg.bw. (p<0.01)
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and from 10.80+1.82 to 7.67+-1.65 ml/min/kg.bw. (p(0.001) at the end of
the experiment; whereas glomerular filtra tion rate decreased
significantly only at the 3rc® hour of CaCl2 infusion from 1.47+0.16 to
1.25+0.11 mlil/min/kg-bw. (p<0.05). It was found that filtra tion
fraction and renal fraction increased significantly about 30 %and 57°*
respectively at the 2nc* hour of CaCl2 infusion. During given Verapamiil
alone, renal vascular resistance reduced gradually about 15°t from the
control value and then it increased to 127 %at the 1st hour of 0 ( 2
infusion and maintained the higher level to 154 % at the end of the
experiment. The urine osm olality reduced from 632.10+83.77 to
253.20+-12 .95 mOsm/kg (p<0.05) at the 3rc”hour of CaCl2 infusion. Not
only the rate of urine flow but also urinary osmolar excretion
increased progressively from 0.34+0.08 to .68+0.16 ml/min (p<0.001)
and from 190.84j-27.14 to 419.63+35.26 juOsrr/min (p<.0.01), respectively
at the end of the experiment. Osmolar <clearance increased persistently

and showed a significant value at the 2n” hour (p<0.05) and the 3rch

hour of CacCl2 infusion (p(0.01). Similar increase in free water
clearance was also exhibited significantly in all periods of CaCL,
infusion. No significant differances of plasma osm olality, plasma

concentration of sodium, potassium and chloride were noted between

before and after CaCl2 infusion. Plasma concentration of calcium was
significant increased continuously all the periods of experiment
(p<0.001). Plasma <concentration of inorganic phosphorus was also

increased persistently (p<0.01) throughout the experiment.
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3hr.

(Mean+S.E.)

Verapamil infusion
2 hr.

After CaCI* infusion

Lhr,

. Before CaCl2
infusion

Control

the left kidney of five dogs pretreated with a low dose of

Table 9 Effects of intravenous CaCl* infusion on renal hemodynamics in
Verapamil (6;ug/kg in the rate of 1 mi/min).

Variables

ERPF
(ml/min/kg.bw.)
FF (%)

aoNLO
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T O
— +

[aN]e o]
o~
O 4
~— +

LOLO
oco <X
o~

LOM—
~r—
oo
~— +

- <t
O
O
— +

RF (%)

100

UOsmV 0jOsm/ min)
(mEg/L)
(mEq/L)
p-value with respect to control,*p<0.05,**p<0.01 ,***p<0.001

V (ml/min)
COsm { 1/min)

RVR (%)
PK

PCa

Ppi
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Group IV Animals pretreated with a high dose of Verapamil

( 12 "ugAg in the rate of 1 ml/min )

The results show in the table 10 Intravenous CacCl2 infusion

caused a decline of both e ffective renal plasma flow and effective

renal blood flow from the control value of 6.49_+0.57 to 4.50+0.29

ml/minAg-bw. (p<0.05) and from 9.42 .75 to 6.75_+0.23 ml/minAg.bw.

(p<0.05) at the 3rc” hour of CaCl2 infusion. During given Verapamil

alone, glomerular filtration rate increased slig htly and then

reduced to a lower level as compared to the control value at the end of

the experiment (p”0.05). Renal fraction did not alter, whereas

filtration fraction increased continuously throughout the end of CacCl2

infusion (p<0.01). Verapamil infusion alone caused a decline of
renal wvascular resistance approximately 32 % (p<0.001) but after
combined infusion with CacCl2 solution, it was increased and reached to

be a statistical significance (p<0.05) to 122 %, 134 %and 144 % at the

1st , 2n<  and 3rc* hour of CaCl2 infusion, respectively. The rate of
urine flow increased (p<0.05) while urine osmolality was reduced
persistently (p<0.01) after CaCl2 infusion. Urinary osmolar excretion

and osmolar <clearance constant increased and revealed a significant

value at the 2n” and 3rc” hour of CaCA infusion. Free water clearance

increased significantly in all the experimental periods during CacCl2

infusion. However, it was shown that plasma osmolality, plasma

concentration of sodium, potassium and chloride were not significant

differance between before and after CaCl2 infusion. Either plasma

concentration of calcium or inorganic phosphorus was increased markedly



Table 10 Effects
the left

Verapamil

Variables

ERPF
(mI/minikg.bw.)

ERBF
(ml/min/ikg.bw.)

GFR

(ml/min/ikg.bw.)

FF (%)

RF (%)

RVR (%)

V. o (ml/min)

03111V QuOsm/min)

COsm (ml/imin)

C (ml/min)
H2°

POsm (inOsm/k9)

PNa (mEgq/L)

PK (mEq/L)

Pcl (mEg/L)

PCa "mE /LI

ppi (mEq/L)

P-value with respect to control 1*p<0.

of intravenous CaCl?

kidney of
(127glkg

Control

6.
+0.

22
+1

49
57

A2
.15

A1
07

08
24

8.57

10

100

172
+21

283
+1

140
+0

25
06

=0-3
5 7

61
07

.26
04

.20
)

80
37

3.26

117
+0

10

60
92

.11
08

.54
12

five dogs

in the rate of 1 ml/min).

infusion

pretreated with

Verapa

Before CaCl2.
infusion 1
7.10 5
+0.38 +0
10.44 7
+0.56 +0
1.56 1
+0.03 +0
22.13 2 6
+1 .05 +0
6.22 T
+1 '02 +1
68729 122
+2.87 +6
0.58 1
+0.20- +0
235.71 448
+50.58 +126
0.85 1
+0.17 +0
-0.27 -0
+0.05 +0
271.80 281
+10.18 +1
140.20 140
+0.19 +0
3.20 3
+0.10 +0
117.00 117
+0.89 +0
A
3.69 .6
+0.10 +0
2.53 3
+0.14 +0
05,*"p<'0.01

cn renal hemodynamics
a high dose of
(MeantS.E.)
mil infusion
After CaCl? infusion
hr. 2 hr. 3 hr.
09 4.68 4.50
22 +0.30 +0.29
A5 6.94 6.75
52 +0.23 +0.23
.32 1.31 1.23
05 +0.05 +0.08
07 28.34 27.82
79 +1 .66 +2.52
81 9.99 9.81
.69 +2.31 +1 .88
40 134.63 144.22
.55 +10.03 +15.44
A4 1:8% 1.65
48 +0.48 +0.36
68 432.92 .375.5%
56 +104.50 +68 .56
.60 1.52
45 +0.36
.16 0.27 0.53
07 +0.19 +0.25
.50 282.00 28250
98 +1 .48 +1.41
.80 141 .60 141.20
.34 +0.19 +0.75
.20 3.15 3.27
.C8 + 0.11 +0.09
60 119.30 118.40
51 +0.51 +0.76
A0 6.69 6.81
.20 +0.32 +0.34
. ~3
22 3.51 h
08 +0.05 +0.13
Frrp<(.001

48

in
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from 3.71+0.08 to 6.81+-0.34 mEq/L (p/0.01) and from 2.54+0.12 to

3.45+0.13 mEq/L at the end of CaCl2 infusion, respectively.

Group V Animals pretreated with Prazosin

( 20/Ug/kg in the rate of 1 mli/min )

As shown in table 11. Both effective renal plasma flow and
e ffective renal blood flow were declined continuously from the control

value an achieved significant value at the 2n” and 3rc® hour of CacCl2

infusion (p<0.05). CacCl2 infusion caused a reduction of glomerular
filtration rate at all experimental periods (p<0.01). Owing to the fa Il
in glomerular filtration rate and effective renal plasma flow, the

filtration fraction did not alter significantly (Fig.11). No alteration
of renal fraction was also observed. During given Prazosin alone, renal
vascular resistance reduced markedly about 21 %and then it returned to
a higher level after CaCl2 infusion by approximately 144 %and 152 %at
the 2nc* and 3rc* hour of CaCl2 infusion, respectively. The rate of
urine flow increased progressively while urine osm olality reduced
significantly (p<0.05) all the experimental periods of CacCl2 infusion.
At the same time period, urinary osmolar excretion as well as osmolar
clearance elevated significantly (p<0.05). Free water clearance
increased persistently and revealed a statistical significance at the
2nn and 3rC* hour of CaCl2 infusion (p<0.001 , p<0.01). There were no
alterations in plasma osm olality, plasma concentrations of sodium,
potassium and <chloride throughout the experimental period of CaCl2

infusion. Plasma <concentration of calcium increased strikingly and



Table 1 Effects of.intravenous
the left kidney of
(20"ug/kg in the rate

Variables Control

ERPF 5.85

(ml/minlkg.bw.) +0.69

ERBF 8§.59

(mI/min/kg.bw.) +1 .00

GFR 1.44

(mI/min/kg.bw.) +0.11

FF (%) 24.52

+1.51

RF (%) 4.76

+0.35

RVR (%) 100

V. (ml/min) 0.23

+0.05

Uuosmv ~°51/ 1 > 151,31

+14.21

COsm (m|./m|n) 0.52

+0.05

°C (ml/min) -0.28

+0.04

POsm ( °smAg> 290.60

+3.03

PNa (mEq/L) 138.60

+1 .21

PK (mEq/L) 3.24

+0.05

Pcl  (mEgq/L) 119.60

+0.87
pca (MESIL * 4T
+0707

Ppi (meqiL) 2 .44

+0.17

P-value with respect to control,

50

CaCl™ infusion on renal hemodynamics in
dogs pretreated with Prazosin
of mi/min). (Mean+S.E.)
Prazosin infusion
Before CE.CI2 After CaCl™ infusion
infusion 1 hr, 2 hr. 3 hr.
*
6.06 4.81 4.30 4.04
+0.66 +0.40 + +0.57 +0.61
8.90 7.01 6.33 5.95
+0.94 +0.67 +0.99 +1 .01
* %
1.50 1.26 1.29 1.23
+0.11 +0.09 +0.08 +0.09
25 .36 27.01 31 .19 32.04
+1 .47 +1 .50 12.41 +2.67
4.69 5.58 6.45 6.31
+0.42 +1 .05 +1 .20 +1 .50
. *
79.90 121 .35 144.17 152.23
+2.85 +12.30 +13.67 +16.58
0.40 0.80 1.%0 1.30
+0.09 +0.19 +0.26 +0.36
*
210.58 300.99 314.93 338.81
+28.81 +44 .88 450.25 +55 .58
0.72 1.03 1.08 1.1l
+0.09 +0.15 +0.16 +0.18
-0.32 -0.20 0.09 0.23
+0.08 +0.08 +0.07 +0.16
288.20 288.90 288.80 289.70
+3.64 42.45 +2.36 +2.94
139.40 138.90 138.60 137.60
+1 .53 +1 .04 +1 .23 +0.88
3.26 3,24 3.16 3.19
+0.05 +0.07 +0.06 +0.09
116.80 119.30 119.10 119.20
+1.15 +0.81 +0.24 40.79
*k_
3.52 5.91 eTT2 6736
£0.06 +0.17 +0.22 +0.26
2.81 3.47 3.54 3.47
+0.10 w0 113 £0.09 +0.13
0<0.05,++p<0.01, PcC.001
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plasma concentration of inorganic phosphorus also increased slig h tly
from 3.47+0.07 to 6.36+0.26 mEq/L (p<0.001) and from 2.44+0.17 to

3.47+0.13 mEq/L (p<0.05), respectively at the end of the experiment.

Group VI Animals pretreated with the combination both of

the high dose of Verapamil and Prazosin

The results are shown in the table 12. It was noted that
e ffective renal plasma flow, effective renal blood flow, filtra tion
fraction and renal fraction were not affected by intravenous CacCl2
infusion throughout the experimental period in dogs pretreated with the
combined drugs of high dose of Verapamil and Prazosin. Glomerular

filtra tion rate trened to be a higher level and reached significantly

only at the 1st hour of CaCl2 infusion from 1.52+0.09 to .79+0.02
ml/minAg.bw. (p<0.05). Renal Vascular resistance showed a marked
reduction (p<0.001) in all the periods of CaCl2 infusion. The rate of

urine flow increased from 0.28+-0.05 to 1.78+0.38 ml/min (p<0.05) at

the 3rc* hour of CaCl2 infusion. Urine osmolality declined progressively

(p<0.01) during CacCl2 infusion. Either urinary osmolar excretion or

free water <clearance gradually increased from 214.37723.25 to

362.57+67.29 uOsm/min (p<0.05) and from 0.49_+0.07 to 0.47+0.13 m I/min

(p<0.01) respectively at the end of the experiment. The significant

increased in osmolar <clearance was observed at the 1st hour (p<0.01)

and the 2n” hour (p<0.05) but insignificant change was apparent at the

3rc* hour of CaCl2 infusion. No marked changes of plasma osmolality,

plasma concentration of sodium, potassium and chloride were apparent in
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Table 12 Effects of intravenous CaCl2 infusion on renal hemodynamics in
the left kidney of five dogs pretreated with the combination of
the high dose of Verapamil and Prazosin. (Mean+S.E)

Verapamil and Prazosin infusion

Before.CaCl2 After CaCl2 infusion

Variables Control infusion 1 hr. 12 hr. 3 hr.
ERPF 6.35 7.35 6.89 6.71 6.89
(mU/minl/kg.bw.) +0.54 +0.98 +0.66 +0.62 +0.76
ERBF 9.00 10.32 9.58 9.36 9.63
(mE/minl/kg.bw.) +0.59 +1 .05 +0.67 +0.57 +0.81
GFR .52 1.70 1.79 1.69 1.68
(mU/minl/kg.bw.) +0.09 +0.16 +0.02 +0.08 +0.82
FF (%) 24.40 23.81 26.88 25.86 25 .17
+2. 9 +2.09 +2.20 +2.11 +2.19.

RF (%) 5.09 4.73 5.87 6.61 7.95
+0.24 i 0.42 +0.69 4-1.19 +1 .33

*

RVR (%) 100 62.21 80134 8279* 82.56
+4.30 . +1 .73 +1 .97 +5.07

V o (ml/min) 0.28 0.42 1.54 1.89 1.78
+0.05 + 0171 +0.25 +0.36 +0.33

UosmvV A Osm/min) 214.317 247.84 471.32  450.38  362.57
+23.25 +30.32 +48.37 +83.72 +67.29

Cusm (ml/min) 270 i 0.88 1.69 1.6* 1.31
+0.08 10 ol +0.17 +0.30 +0.24

h20 (ml/min) -0.49 -0.45 -0.15 0.29 0.47
+0.07 +0.06 +0.09 +0.10 +0.13

posm (mOsral kg ) 279.20 -282.00 278.50  278.90 275 .90
+4.25 +1 .58 +2.19 +3.16 +1 .70

PNa (mFq/L) 146.60 145.60 145.90 145.10 143.80
+1 .56 +1 .43 +1 .51 +1 .52 +1 .31

PK (MEq/L) *3.14 3.18 3.33 3.57 3.51
+0.06 +0.05 +0.04 +0.19 +0.18

Pcl (mEq/L) 120.60 118.00 118.50 117.70 117.50
+1 .80 +0.71 +0.76 +0.95 +0 .96

et

pCa (mEgq/L) 3 .51 3.54 5.51 6.47 6.18
+0.05 +0.06 +0.06 +0.22 +0.08

ppi (MEgq/L) 2.71 2 .81 3.01 3 3.29
+0.32 +0.33 +0.26 +0.22 +0.20

p-value with respect to control, p<0.05, p<0 .01 ,***p<Cc1.0071



animals between pre and post CacCl2 infusion. The prominent

increase in plasma concentration of calcium was observed from

3.51 .05 to 6. 8+0.08 mEg/L (p<0.001) while plasma concentration of

inorganic phosphorus elevated slightly from 2.77+0.32 to 3.29+0.20

mEqg/L (p<0.05) at the end of the experiment.

In comparison, the effect of intravenous CaCl2 infusion on

renal hemodynamics showed a significant decrease in effective renal

plasma flow (Fig.6), effective renal blood flow (Fig.7) and glomerular

filtra tion rate (Fig.8) in animals of group I1I-V. Animals without
pretreatment of Verapamil or Prazosin (group 11) produced a striking
reduction in effective renal plasma flow, effective renal blood flow
and glomerular filtration rate when compared with the animals in
group i-v after CacCl2 infusion. It was indicated that these

variables could be elevated to a higher level in animals pretreatment

with a combined doses of Verapamil and Prazosin (group VI). The similar

opposite pattern was also observed in renal vascular resistance
(Fig.9). Animals in group -V 1 showed a higher level of renal
fraction when compared with the control group (group 1), whereas
filtra tion fraction increased significantly only in group II-V and

insignificant in group VI (Fig.10). The percentage changes of the

rate of urine flow (Fig.11), urinary osmolar excretion (Fig.12),

osmolar clearance (Fig.12) and free water clearance (Fig.13) of animals

in group II-V I were greater than the mean value in the same period of

control group (group 1), while urine osmolality (Fig.11) was shown in

the opposite pattern. However, there were no significant changes in
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Fig.6Percentage changes of effective renal plasma flow(ERPF)in dogs
infusion with CaCl*and pretreated with low(L)or high(H)dose of
Verapamil(Ver.),Prazosin(Pra.) and the combined drugs between
high dose of Verapamil and Frazosin[Ver.(H)+Pra.]

The values are meantS.E.

p-values with respect to control condition of each group, p<0.05,

**n<0.01

p-values with respect to groupl at the same time interval,*p<0.05,
<0.01, %0000l
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Fig .7 :percentage changes of effective renal blood flow(ERBF)in dogs
infusion with CaCl*and pretreated with low(L) or high(H) dose
of Verapamil(Ver.),Prazosin(Pra.)and the combined drugs between
high dose of Verapamil and Prazosin[Ver.(H)+Pra.]
The values are mean+S.E.
p-values with respect to control condition of each group, p<0.05,
*Vo.cn 0.001
r@zlues with respect to groupl at the same time intervalfAp<0.01,

<0.001
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Fig.8 :Percentage changes of glomerular filtration rate(GFR) in dogs

infusion with CaCI* and pretreated with low(L) or high(H) dose

of Verapamil(Ver.),Prazosin(Pra.) and the combined drugs hetween
high dose of Verapamil and Prazosin[Ver. (H)+Pra. ]

The values are meanj S.E.

p-values with respect to control condition of each group, p<0.05,
**n<0.01

p-values with respect to groupl at the same time interval ,"p<0.05,
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Fig.9:Percentage changes of renal vascular resistance(RVR) in dogs

infusion with CaCl2 and pretreated with low( or high(H) dose

of Verapamil(Ver.) ,Prazosin(Pra.) and the combined drugs between

high dose of Verapamil and PrazosintVer. (H)+?ra.]

The values are meantS.E.

p;values with respect to control condition of each group, p<0.05,
p<0.01, ° p<0.001

?-values wzitzh respect to groupl at the same time interval, p<0.05,
%) 5.61, %<0 001
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Fig.10 Percentage changes of renal fraction(RF) and filtration fraction(FF)
in dogs infusion with CaCl* and pretreated with low(L) or high(H)
dese cf Verapamil(Ver.),Prazosin(Pra.) and the combined drugs hetween
high dose of Verapamil and Frazosin[Ver. (H)+Pra.]

The values are meanj-S.E.

p-values with respect to control condition of each group, p<0.05,
p<0.01

p-values with respect to groupl at the same time interval,‘ap<0.05,
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Fig.1l :Percentage changes of urine flow(V)and urine osmolality( Qsnl)in dogs
infusion with CaCI* and pretreated with low(L) or high(H) dose of
Verapamil(Ver.) ,Prazosin(Pra.) and the ccnt>ined drugs between high
dose of Verapamil and Prazosin[Ver.(H)+Pra.]

The values are mean+S-E.

p-values with respect to control condition of each group, p<0.05,
**p<0.01J**p<0001
p-values with respect to groupl at the same time interval,® p<0.05,
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Fig.13 Percentage changes of free water clearance(c 0) in dogs infusion
with CaCl2 and pretreated with low(L) or high'fH) dose cf Verapamil
(Ver.),Prazosin(Pra.) and the combined drugs hetween high dose cf
Verapamil and Prazosin[Ver. (H)+Pra.]

The values are mean+S.E.
p-values with respect to control condition of each group, p<0.05,
**0<0.01,***p<0.001

-values M&h respect to groupl at the same time interval ,®p<0.05,
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plasma osmolality cFig-14), plasma concentrations of sodium, potassium

and <chloride (Fig. 5) throughout the experimental period of CacCl2

infusion. Since the animals given intravenous CaCl2 infusion, plasma
concentration of calcium (Fig.16) elevated persistently all along the
study periods. It was observed that plasma concentration of inorganic

phosphorus (Fig.16) also increased to the higher level as compared with

the control group (group 1).

E ffects of intravenous CaCl2 infusion on renal electrolytes excretion

Group | Control animals

As shown in table 13, fractional excretion of calcium (FEga)
slig h tly decreased from 2.33+0.71 to 1.88+0.66 %(p(0.0S) at the 2nc*
hour period after intravenous isotonic saline infusion. The other

variables did not significantly alter thoughout the experimental period.

Group |l Hypercalcémie animals

E ffects of intravenous CacCl2 infusion on renal electrolytes
excretion are shown in table 14. The CacCl2 infusion caused a
significant increase in fractional excretion of sodium (FE%ja) and
chloride (FEQj) at the 1st hour period and increased progressively to
reach a significant level at the 3rc® hour period of CaCl2 infusion
(p<0.01 and p<0.05). It has been shown that the similar trend was

observed in urinary excretion of sodium ( "a and chloride ( "NjV).



Table 13 Effects of intravenous isotonic saline infusion on renal
electrolytes excretion in the left kidney of four control
dogs. (Mean+S.E.)

Saline infusion

Saline infusion

Variables Control 1 hr. 2 hr. J hr.
UNRY 5.38 5 .42 533 6.13
(UEg/min/kg.bw.)  +0.73 +0.67 +0.63 103
KV 0.85 0.74 0.74 0.99
OuEqg/min/kg.bw.)  +0.21 +0.15 +0.15 +0.28
.V 5.79 5.86 547 7.15
(pEq/min/kg .bw.)  +0.80 +0.60 +0.53 +0.83
o\ 0.13 0.12 0.11 0.20
(JuEg/min/kg .bw.)  +0.05 +0.05 +0.05 +0.05
PiV 0.72 0.58 0.79 1.14
CjuEg/min/kg .bow ) +0.26 +0.13 +0.22 +0.22
FEX, 2.31 2.29 2.32 2.51
(%) +0.30 +0.22 +0.26 +0.35
fok 16.03 14.07 13.94 17.73
(%) 356 +3.52 +2.73 +4.61
FEC1 2.92 2.94 2.81 3.44
(%) +0.34 +0.23 +0.26 +0.33
FE(,:a 2.33 2.15 1.88 2.17
(%) +0.71 +0.70 +0.66 +0.67
FEp 14.28 13.96 16.96 23.54
(%) +3.42 +3.10 +3.81 +6.54

P-value with respect to control, p<0.05
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infusion on renal electrolytes

‘Table 14 Effects of intravenous CaC 2

excretion in the left kidney of five dogs. (Mean+S.E.)

Saline infusion
After CaCl" infusion

Variables Control 1hr. 2 hr. 3 hr,
*

UNv 3.31 1.13 . 7.68 1057
(JuEg/min/kg.bw.) +1.18 +1.83 +1.89 +1.75
* * *

vV 0.73 1.48 1.93 2.65
CuEq/min/kg.bw.) 40.17 +0.31 . +0.21 +0.20
UC1 V 3.65 8.87 10.67 12.94
(pEg/min/kg .bw.) 41 .66 42.38 42.66 +2.34
o\ 0.10 0.48 , 0.57 0.67
(PEq/min/kg.bw.) 40.02 40.11 40.08 +0.06

*

iV 0.72 1.37 1.88 2.34
(pEg/min/kg .bw.) 40.16 +0.27 +0.39 +0.55
*

FEna 1.28 3.21 4.16 5.28
(%) +0.45 +0.97 +1.20 +0.81

*

fek 13.31 28.99 41 58 59.39
(%) 43.88 +8.27 +4.27 +0.86
FECI 1.78 4.84 6.88 8.05
(%) +0.82 +1.28 .77 +1.39
FER. 131 5.11 6.32 1.25
(%) +0.35 1 .41 +1.38 .23
FEp; 15.13 2781 39.04 50.52
(%) +3.00 +6.71 +1 .15 +13.06

P-value with respect to control, p<0.05, p<0.01, p<0.001
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There were marked increases in fractional excretion of potassium (FE")
and urinary excretion of potassium ( KV) as well as urinary excretion
of inorganic phosphorus (Up~v) at the 2n” hour and 3rc* hour of CaCl2
infusion (p<0.05). Fractional excretions of both calcium (FE¢ ) and
inorganic phosphorus (FEp”) markedly increased at the 1st hour of
0 (2 infusion and revealed a significant value at the 3rc® hour
(p<0.05) whereas urinary excretion of calcium increased significantly
at the 1st hour (p<0.05) and progressively increased at the 3rc® hour of

CaCl2 infusion (p<0.001).

Group |11 Animals pretreated with a low dose of Verapamil

(6 ]dg/kg in the rate of 1 ml/min)

As shown in table 15, it was observed that after intravenous
CaCl2 infusion, fractional excretion of sodium increased continuously
and revealed a significant value from .47jf-0.54 to 6.814-1.46 %and to
871+144 % (p<0.01) at the 2n”  and 3rc™ hour of CaCl2 infusion,
respectively. At the same time periods, fractional excretion of

chloride also increased in the similar pattern (p<0.001). There were

significant increases in fractional excretion of potassium (p<0.001)
and inorganic phosphorus (p(0.01) all the experimental periods.
Fractional wexcretion of calcium increased persistently from 1.51J3+0.47

to  1.75+1-17 <« (p<0.01) and to 9.6H0.80 % (p<0.001) at the 2n~ and
3r(* hour of CaCl2 infusion, respectively. Both urinary excretion of
sodium elevated progressively from 2.72+1.00 to 15.06+1.65

UEg/minAg.bw. (p<0.001) and chloride from 2 .44j+0.83 to 17.38+1.16
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Table 15 Effects of intravenous infusion on renal electrolytes
excretion in the left kidney of five dogs pretreated with a
low dose of Verapamil (6/ig/kg in the rate of 1 ml/min).

(Mean+S.E )
Verapamil infusion
Before CaCl* After Cad2 infusion

Variables Control ~ "infusion 1 hr. 2 hr. 3hr.
YAY 2.72 3.48 7.18 12.09 15.06
(Eq/minfkg.bw.)  +1.00 +0.81 +2.21 +2.33 +1.65
*% * Jokk

UKV 0.82 0.71 AT 2.1'5 2.40
(JIEq/min/kg.bw.)  +0. +0.04 +0.16 +0.08 +0.12
Tk 2.44 3.39 8.19 13.66 17738
(*Eq/min/kg .bw.)  +0.83 +0.95 +2.31 11 .84 +1.16
*k*%

Ep,V 0.08 0.08 0.35 0. 62 0-79
(PEq/min/kg.bw.)  +0.03 +0.02 +0.10 +0. 09 +0. 04
* k%

Up;V 0.67 0.61 0.90 2.3 2. 70
(pEq/min/kg.bw.)  +0.08 +0.08 *+(.28 +0.-24 +0.22
FEN; AT 1.79 3.98 6.8* 8.7*
(%) +0.54 +0.14 +1.39 1146 1 .44
fek 9.95 15.70 36.18 *02 6362
(%) +4.12 +2.35 +5.77 +5.00 +7.54
FECL 2.04 2.38 5.88 9.6% 12137
(%) +0.75 +0.72 +1.98 +1.65 +1 .65
*k%

FECs 151 11.50 4.37 1.75 9.61
(%) +0.47 +035 4131 +117  40.80
FEp; 19.79 16.52 30.96 49.*5 56.72
(%) +4.57 +2.10 +3.57 +1 .59 +2.56

P-value with respect to control, p<0.05, p<0.01, p<0.001
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IIEgq/min/kg-bw. (p(0.001) at the end of the experiment- Urinary
excretion of potassium, calcium and inorganic phosphorus also
significant increased progressively all the experimental periods
(p<0.001).

Group 1V Animals pretreated with a high dose of Verapamil

(12 /lg