
Chapter IV

Results

E ffects of intravenous CaCl2 in fusion  on general c irc u la tio n s  

Group I ะ Control animals

As shown in  ta b le  1, the  r e s u lts  a re  expressed on 
mean+S.E. A fter intravenous sa lin e  in fusion , a l l  parameters did not 
in d ica te  the  s ig n if ic a n t changes throughout the  experim ental period .

Group II  ะ Hypercalcemic animals

E ffects of intravenous CaCl2 in fusion  on general c irc u la tio n s  
are  shown in  ta b le  2. The CaCl2 in fusion  caused a s ig n if ic a n t increase 
in  mean a r t e r i a l  blood p ressure (MAP) from 109.45+9.21 to
128.26+12.48 mmHg (p(0 .01) w ithin  1 hour a f te r  CaCl2 in fusion  and
maintained a t  the  higher lev e l t i l l  the end of th e  experiment. Pulse 
p ressu re (pp) and packed c e l l  volume (PCV) increased s lig h tly  
throughout the  experim ental period w ithout s t a t i s t i c a l l y  
s ig n ific an ce . The s ig n if ic a n t decrease in  h ea rt rate(HR) from the 
co n tro l value of 145+10 to  105+19 beats/m in (p<0.05) was noted a t  the
3r ^ hour of CaCl9 in fu sio n . Cardiac output (CO) showed a marked

โ  " Ird  โ โ  โ โ  โ ไ  . . .decrease a t  th e  3 hour period of CaCl2 in fusion  from
151.95+31.96 to  60.93+13.79 ml/minAg-bw. (p<0.01). Plasma volume
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T a b le  1 E f f e c t s  o f  in t r a v e n o u s i s o t o n i c s a l i n e  i n f u s i o n on g e n e r a l

c i r c u l a t i o n s  o f  f o u r c o n t r o l d o g s . (M ean+S.E . )

S a l in e in f u s i o n

S a l in e  i n f u s i o n

V a r i a b l e s c o n t r o l 1 h r . 2 h r . 3 h r .

MAP 1 2 6 .6 3 1 2 8 .1 0 1 2 8 .1 6 1 2 9 .9 7

(iranHg) + 7 .6 7 + 8 .25 + 8 .6 6 + 7 .3 6
pp 3 8 .7 5 3 5 .6 2 3 4 .5 8 3 5 .6 2
(mmHg) + 4 .2 7 + 2 .5 7 + 2 .0 8 + 2 .5 7
HR 146 144 141 143
( b e a t s / m i n ) +9 +8 +10 +10
CO 1 6 0 .7 5 1 6 4 .2 3 1 5 0 .8 2 1 4 0 .6 9
( m l /m in /k g .b w .) + 1 9 .9 4 + 1 7 .8 4 + 2 5 .3 7 + 1 3 .0 9
PV 4 9 .4 9 4 7 .3 8 47 .41 4 8 .3 9
(m l/k g .b w . ) + 4 .1 6 + 3 .7 0 + 3 .5 7 + 4 .0 5

BV 6 6 .1 4  . 6 2 .7 7 62 .81 6 4 .1 2

( m l /k g .b w .) + 5 .2 4 + 4 .8 9 +4.81 + 5 .3 9

PCV 2 5 .2 5 2 5 .0 0 2 5 .0 0 2 5 .0 0

(%) + 0 .6 3 +0.41 +0.41 +0.41

TPR 100 9 8 .8 6 1 1 0 .5 6 1 1 6 .8 9

(%) + 3 .9 6 + 7 .0 5 +6.21
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T a b le  2 E f f e c t s  o f in t r a v e n o u s CaCl^ i n f u s i o n  on g e n e r a l
c i r c u l a t i o n s o f  f i v e  d o g s . (M ean + S .E .)

S a l in e i n f u s i o n
A f te r  C aC l„ in f u s i o n

V a r i a b l e s C o n tr o l 1 h r . 2 h r . 3 h r .
* * •kie

MAP 1 0 9 .4 5 1 2 8 .2 6 1 3 6 .2 0 1 4 4 .3 9
(inmHg) +9.21 + 1 2 .4 8 + 1 2 .3 5 + 8 .9 6
pp 41 .00 4 3 .9 4 4 5 .5 2 51 .81
(mmHg) + 2 .3 2 + 4 .4 4 + 4 .4 4 + 9 .8 3

* *
HR 145 117 105 105
( b e a t s /m in )  +10 +23 +19 +19

ไ*: * ไ*: *
CO 151 .95 1 0 7 .0 5 7 2 .7 8 6 0 .9 3
(m i/m in /k g .b w .) + 3 1 .9 5 +22.81 + 1 9 .5 0 + 1 3 .7 9

* ไ*: *
PV 4 6 .2 0 39.81 31 .0 8 2 9 .1 7
(m l/k g .b w . ) + 4 .2 8 + 3 .7 2 + 3 .0 3 +1 .0 7

•jfc ★ ไ*:
BV 66.81 5 7 .3 2 4 5 .4 0 4 2 .9 2
(m l/k g .b w . ) +6.01 + 5 .5 9 + 4 .9 5 +2.71
PCV 3 0 .8 0 3 0 .4 0 31 .1 0 31 .80
(%) +1 .60 +1 .48 +1 .4 2 +1 .31

* ** ไ*:ไ*:ไ*:
TPR 100 1 8 2 .0 5 2 7 3 .7 3 3 3 8 .9 9
(%) + 2 9 .6 2 + 2 2 .0 3 + 2 1 .3 9

p - v a lu e  w i th  r e s p e c t  t o  c o n t r o l ,  p < 0 .0 5 , p < 0 .0 1 , p < 0 .001
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(PV) as w ell as blood volume(BV) decreased from 46.20+4.28 to  
29.17jt-1.07 ml/kg-bw. (p<0.05) and from 66.81jt-6.01 to  42.92jf2.71
ml/kg-bw. (p<0.05) a t  the  end of the  experiment. T otal p erip h era l 
vascular re s is tan ce  (TPR) increased sharply to  182 % a t  the  1s t  hour 
period and s ig n if ic a n t increased progressively  to  273 % and 338 % a t 
th e  2nrï and 3rc* hour period of CaCl2 in fu sio n , re sp ec tiv e ly .

Group I I I  ะ Animals p re trea ted  w ith a low dose of Verapamil 
(6 J d g / k g  in  the  ra te  of 1 ml/min)

The re s u lts  of changes in  general c irc u la tio n s  in  dogs given 
intravenous 0ทผ2 infusion  and p re trea ted  w ith a low dose of Verapamil 
a re  shown in  ta b le  3. During given Verapamil alone, mean a r t e r i a l  blood 
pressure decreased s ig n if ic a n tly  from the  co n tro l value of 110.34j+8.15 
to  91.24+5.36 mmHg (p<0.05) and then i t  was not a lte re d  s ig n if ic a n tly  
from th e  co n tro l value a f te r  3 hour period of intravenous CaCl2 

in fu sio n . Pulse pressure increased s l ig h tly  only a t  the  1s t  hour period 
of 0น(แ2 in fusion  from 39.98+4.96 to  46.82+5.21 mmHg(p<0.05). Heart
r a te  s ig n if ic a n tly  decreased in  the period of in fusion  Verapamil alone 
(p<0.05) and more s ig n if ic a n tly  decreased a f te r  3r ^ hour of CaCl2 

in fusion  from 145+5 to  98j+4 beats/m in (p<0.01) a t  th e  end of the 
experiment. A s ig n if ic a n t decline in  cardiac output was apparent from 
99.78+8.08 to  53.96+10.42 ml/min/kg.bw. (p<0.05) a f te r  CaCl2 in fu sio n . 
At the  3rc* hour period a f te r  CaCl2 in fusion , both plasma volume and 
blood volume marked decreased from 42.81+1.96 to  23.77jt-1.88 ml/kg.bw. 
and from 63.66+3.18 to  35.09jf1.84 mlAg.bw. (p<0.001), re sp ec tiv e ly .
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T a b le  3 E f f e c t s  o f  in t r a v e n o u s  C aC l^ i n f u s i o n  on g e n e r a l  
c i r c u l a t i o n s  o f  f i v e  d ogs p r e t r e a t e d  w i th  a  low  d o se
o f V e ra p a m il (6 ^ ig /k g  i n  th e  r a t e  o f  1 m l/m in ) . (M ean+S.E .

V a r i a b l e s C o n tr o l

V e rap am il i n f u s i o n
B e fo re  CaCl^ A f t e r  C a d , ,  i n f u s i o n  

in f u s i o n  1 h r .  2 h r .  3 h r .

MAP 1 1 0 .3 4
*

91 .2 4 1 0 9 .0 8 1 1 0 .7 3 1 1 1 .4 3
(mmHg) + 8 .1 5 + 5 .36 + 5 .2 2 + 7 .1 7 + 9 .8 2

*
pp 3 9 .9 8 4 0 .8 8 4 6 .8 2 4 5 .7 5 4 6 .0 5
(mmHg) + 4 .9 6 + 4 .9 0 +5.21 + 6 .0 7 + 5 .6 2

* * * * **
HR 145 129 108 1 01 98
( b e a t s / m i n ) +5 +7 +6 +7 +4

** * * * * *
CO 9 9 .7 8 9 7 .2 4 6 4 .8 8 4 5 .2 5 5 3 .9 6
( m l/m in /k g .b w .) + 8 .0 8 + 8 .0 6 + 6 .1 7 + 6 .8 9 + 1 0 .4 2

★  * * * * * * *
RV 42.81 3 7 .0 4 3 0 .4 4 21 .4 2 2 3 .7 7
( m l /k g .b w .) +1 .9 6 + 2 .7 8 +1 .31 +1 .7 3 +1 .8 8

** ** ***
BV 6 3 .6 6 5 6 .0 9 44 .41 31 .4 3 3 5 .0 9
( m l /k g .b w .) + 3 .1 8 + 5 .6 2 +1 .0 6 + 2 .0 2 +1 .84
PCV 3 2 .6 0 3 3 .4 0 31 .55 3 2 .0 5 3 2 .6 0
<%) +1 .66 +1 .4 4 +1 .75 + 2.01 + 2 .0 6

** ** ** *
TPR 100 7 9 .8 5 1 4 2 .5 8 2 2 6 .2 4 1 9 8 .2 5
(%) + 3 .0 0 +8.41 + 2 2 .9 4 + 2 5 .8 8

* ** ** *p - v a lu e  w i th  r e s p e c t  t o  c o n t r o l ,  p < 0 .0 5 , p<0.01 , p<0.001p<0.001
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T o t a l  p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e  d e c r e a s e d  a b o u t  2 0  % f r o m  t h e  

c o n t r o l  l e v e l  i n  t h e  p e r i o d  o f  i n f u s i o n  V e r a p a m i l  a lo n e  a n d  t h e n  i t  

i n c r e a s e d  g r a d u a l l y  t o  142  %, 2 2 6  % a n d  198  % a t  t h e  1 s t , 2nc* a n d  3 rc  ̂

h o u r  p e r i o d  d u r i n g  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  D u r in g  e x p e r im e n t  

n o  c h a n g e  i n  p a c k e d  c e l l  v o lu m e  w a s  n o t e d .

G ro u p  IV  ะ A n im a ls  p r e t r e a t e d  w i t h  a  h ig h  d o s e  o f  v e r a p a m i l  

(1 2  ;u g /k g  i n  t h e  r a t e  o f  1 m l / m in )

R e s u l t s  o f  c h a n g e s  i n  g e n e r a l  c i r c u l a t i o n s  i n  d o g s  g i v e n  

in t r a v e n o u s  C a C l2  i n f u s i o n  a n d  p r e t r e a t e d  w i t h  t h e  h i g h  d o s e  o f  

V e r a p a m i l  a r e  s h o w n  i n  t a b l e  4 .  D u r in g  g i v e n  a  h i g h  d o s e  o f  V e r a p a m i l  

a l o n e ,  m ean a r t e r i a l  b lo o d  p r e s s u r e  d e c r e a s e d  m a r k e d ly  f r o m  t h e  c o n t r o l  

v a lu e  o f  1 1 5 .9 8 + 4 .9 6  t o  8 8 .2 8 + 4 .3 2  mmHg ( p < 0 . 0 0 1 )  a n d  t h e n  i t  r e t u r n e d  

t o  n o r m a l  v a lu e s  a f t e r  3 h o u r  p e r i o d  o f  C a C l2 i n f u s i o n .  P u ls e  p r e s s u r e  

in c r e a s e d  s l i g h t l y  a t  t h e  1s t  h o u r  o f  C a C l2 i n f u s i o n  f r o m  3 9 .5 0 + 6 .0 4  t o  

5 0 .1 7 + 6 .9 8  mmHg ( p < 0 . 0 5 ) .  A s i g n i f i c a n t  d e c l i n e  i n  h e a r t  r a t e  w a s  

o b s e r v e d  a t  t h e  1s t  h o u r  o f  C a C l2 i n f u s i o n  f r o m  1 4 5 + 9  t o  1 1 3 + 1 4  

b e a t s / m in  ( p < 0 . 0 5 )  a n d  d e c l i n e d  p r o g r e s s i v e l y  t o  1 0 8 + 2 6  b e a t s / m in  

( p < 0 . 0 1 )  a t  t h e  e n d  o f  t h e  e x p e r im e n t .  C a r d ia c  o u t p u t  i n c r e a s e d  

s i g n i f i c a n t l y  i n  t h e  p e r i o d  o f  p r e t r e a t e d  w i t h  V e r a p a m i l  a lo n e  ( p < 0 . 0 1 )  

b u t  i t  r e t u r n e d  t o  a  lo w e r  l e v e l  a s  c o m p a re d  t o  t h e  c o n t r o l  v a lu e  f r o m  

1 3 2 .7 1 + 2 4 .9 9  t o  9 1 .3 1 + 2 4 .2 1  a n d  t o  8 0 .6 4 j f1 6 .4 1  m l / m in / k g . b w .  ( p < 0 . 0 1 )  

a t  t h e  2nc  ̂ a n d  3 rc  ̂ h o u r  p e r i o d  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  I t  w as  

f o u n d  t h a t  p la s m a  v o lu m e  d e c r e a s e d  g r a d u a l l y  f r o m  4 6 .0 2 + 3 .5 9  t o  

3 6 .4 5 + 4 .9 0  ( p < 0 . 0 1 )  a n d  t o  3 7 .4 3 + 3 .3 4  m l A g . b w .  ( p < 0 . 0 5 )  a t  t h e  2nc* a n d
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Table 4 E ffect o f intravenous CaCl  ̂ in fu sion  on general c ir cu la tio n s
of f iv e  dogs pretreated  with a high dose of Verapamil ( 12
p g / k g  in  the ra te  of 1 ml/min ) .  ( Mean+S.E. )

V e ra p a m il i n f u s i o n
B e fo re  CaCl^ 

i n f u s i o n
A f te r  'C aCl„ i n f u s i o n

V a r i a b l e s C o n tro l 1 h r . 2 h r . 3 h r .

MAP 1 1 5 .9 8 8 8 .2 8 1 1 3 .1 8 1 1 5 .4 7 1 1 9 .1 5
(mmHg) + 4 .9 6 + 4 .3 2 + 7 .9 8 + 6 .5 8 + 7 .7 4

k
pp 3 9 .5 0 41 .5 0 5 0 .1 7 4 6 .2 5 4 6 .7 5
(mmHg) + 6 .0 4 + 4 .2 3 + 6 .9 8 + 6 .6 8 + 7 .1 9

★ k ไ*: ★  ไ*:
HR 145 134 113 1 06 1 08
( b e a t s /m in ) +9 +13 +14 +15 +26

★  ★ ไ*: ไ*: kk
CO 132.71 1 8 4 .1 0 1 2 0 .4 3 91 .31 8 0 .6 4
(m l/m in /k g .b w . ) + 2 4 .9 9 + 2 6 .6 6 + 3 0 .5 2 +24.21 +16.41

* ไ*: ไ*:
PV 4 6 .0 2 4 8 .6 2 4 3 .1 2 3 6 .4 5 3 7 .4 3
( m l /k g .b w .) + 3 .5 9 + 2 .9 9 + 4 .5 8 + 4 .9 0 + 3 .3 4

k * ไ*-
BV 6 6 .7 2 71 .2 7 6 2 .4 6 5 3 .2 9 5 6 .0 4
( m l /k g .b w .) + 4 .5 9 + 3 .8 9 + 5 .7 3 + 5 .3 6 + 3 .1 8
PCV 31 .00 31 .70 31 .1 0 3 2 .5 0 3 3 .4 0
(%) + 2 .8 9 + 2 .8 9 +2.81 + 3 .3 9 + 3 .6 7

ไ*:ไ*:
TPR 100 54.21 1 1 3 .6 4 1 5 5 .2 5 1 6 9 .5 4
(%) + 4 .8 8 + 1 0 .3 9 + 1 2 .2 5 + 3 .8 4

P - v a lu e  w ith r e s p e c t  t o c o n t r o l ,  p< 0 . 0 5 ,**p< 0 .01 ,***p< 0 .001p<0.001
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3 r<^ h o u r  o f  C aC ]-2 i n f u s i o n ,  w h e re a s  b lo o d  v o lu m e  in c r e a s e d  i n  t h e  

p e r i o d  o f  i n f u s i o n  V e r a p a m i l  a lo n e  ( p 4 0 . 0 5 ) ,  a n d  t h e n  i t  d e c r e a s e d  f r o m  

t h e  c o n t r o l  v a lu e  o f  6 6 .7 2 j | - 4 .5 9  t o  5 3 .2 9 + 5 .3 6  m l A g - b w .  ( p < 0 . 0 1 )  a t  t h e  

2n(* h o u r  o f  C a C l2 i n f u s i o n .  T o t a l  p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e  

d e c r e a s e d  p r o m p t l y  n e a r  46% f r o m  t h e  c o n t r o l  v a lu e  i n  a n im a ls  i n f u s i o n  

w i t h  V e r a p a m i l  a lo n e  a n d  t h e n  i t  in c r e a s e d  s i g n i f i c a n t l y  t o  155  % a n d  

169  % a t  t h e  2nc* a n d  3 1Ĉ  h o u r  a f t e r  C a C l2 i n f u s i o n .  D u r in g  t h e  

e x p e r im e n t ,  n o  c h a n g e  t in  p a c k e d  c e l l  v o lu m e  w a s  o b s e r v e d .

G ro u p  V ะ A n im a ls  p r e t r e a t e d  w i t h  P r a z o s in  

( 2 0  ^ g / k g  i n  t h e  r a t e  o f  1 m l / m in )

T h e  r e s u l t s  o f  c h a n g e s  i n  g e n e r a l  c i r c u l a t i o n s  i n  d o g s  g i v e n  

i n t r a v e n o u s  C a C l2 i n f u s i o n  a n d  p r e t r e a t e d  w i t h  P r a z o s in  a r e  s h o w n  i n  

t a b l a . 5 .  Mean a r t e r i a l  b lo o d  p r e s s u r e  d e c r e a s e d  s i g n i f i c a n t l y  f r o m  t h e  

c o n t r o l  v a lu e  o f  1 1 6 .1 2 j j5 . 0 8  t o  9 5 .8 1 j|j3 .9 4  mmHg ( p < 0 . 0 1 )  d u r i n g  g i v e n  

P r a z o s in  a lo n e  a n d  t h e n  i t  w a s  n o t  a l t e r e d  f r o m  t h e  c o n t r o l  v a lu e  

a f t e r  3 h o u r  p e r i o d  o f  C a C l2 i n f u s i o n .  P u ls e  p r e s s u r e  d e c r e a s e d  f r o m  

3 8 .0 0 + 0 .9 3  t o  2 9 .2 6 jh1 .7 8  m m H g (p < 0 .0 5 )  a n d  h e a r t  r a t e  a l s o  d e c r e a s e d  

g r a d u a l l y  f r o m  153j+11 t o  110j+10 b e a t s / m in  ( p < 0 . 0 5 )  a t  t h e  e n d  o f  t h e  

e x p e r im e n t .  A m a rk e d  d e c l i n e  i n  c a r d i a c  o u t p u t  w a s  o b s e r v e d  i n  t h e  2n ^  

a n d  3 rc * h o u r  p e r i o d  o f  C a C l2 i n f u s i o n  f r o m  1 7 9 .7 2 jh1 4 .3 4  t o  1 0 1 .9 7 jh1 .8 7  

a n d  t o  9 9 .6 5 jh5 .2 3  m l / m in / k g  b w . ( p < 0 . 0 1 )  r e s p e c t i v e l y .  P la s m a  v o lu m e  

sh o w e d  a  s l i g h t  d e c r e a s e  a t  t h e  1 s t  h o u r  p e r i o d  f r o m  4 8 .3 6 jh0 .8 4  t o  

4 4 .2 5 jh1 .3 7  a n d  d e c r e a s e d  p r o g r e s s i v e l y  t o  3 7 . 0 0 j r 2 . 2 0  m l / k g . b w .  

( p < 0 . 0 1 )  a t  t h e  e n d  o f  t h e  e x p e r im e n t ,  w h e re a s  b lo o d  v o lu m e  d e c r e a s e d
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Table 5 E ffects  of intravenous CaCl2 in fu sion  on general

c ir cu la tio n s  of f iv e  dogs pretreated  with Prazosin (20
) i q / k q  in  the ra te  of า m l/m in). (Mean+S.E.)

V a r ia b le s C o n tro l

P r a z o s in i n f u s i o n
B e fo re  C aC ln A f t e r  C aC l„ i n f u s i o n  

i n f u s i o n  1 h r .  2 h r .  3 h r .
ใ**

MAP 1 1 6 .1 2 95 .81 113.81 1 1 8 .9 6 1 1 6 .2 2
(mmHg) + 5 .0 8 + 3 .9 4 + 4 .2 0 + 6 .8 4 + 6 .4 7

*★ * * * *
pp 3 8 .0 0 2 7 .0 0 2 8 .9 9 3 0 .2 5 2 9 .2 6
(mmHg) + 0 .9 3 +1 .2 2 +1 .2 7 +1 .9 5 +1 .78

* * * *
HR 153 137 106 106 110
( b e a t s / m i n ) +11 +12 +12 +10 +10

* * **
CO 1 7 9 .7 2 1 8 8 .9 3 1 3 4 .9 3 101 .9 7 9 9 .6 5
(m l/m in /k g .b w . ) + 1 4 .3 4 + 1 1 .6 0 + 1 2 .6 4 +1 .8 7 + 5 .2 3

* ** * *
PV 4 8 .3 6 4 8 .8 4 4 4 .2 5 38 .21 3 7 .0 0
( m l /k g .b w .) + 0 .84 + 0 .2 5 +1 .3 7 + 2 .8 5 + 2 .2 0

* * '*★
BV 7 1 .7 2 7 0 .8 8 6 4 .8 9 5 5 .3 8 5 3 .7 0
( m l /k g .b w .) +1 .5 9 + 2 .2 0 + 2 .0 0 + 3 .1 9 + 2 .1 6
PCV 3 2 .0 0 31 .80 31 .15 31 .10 31 .25
(%) + 2 .0 7 + 2 .1 5 + 2 .3 8 + 2 .3 4 + 2 .3 4

* * ** *
TPR 100 7 2 .4 8 1 2 9 .4 0 1 7 9 .0 5 1 8 2 .4 7
(%) + 4 .3 5 + 1 5 .0 0 + 1 1 .1 4 + 1 8 .7 6

* ** ***p - v a lu e  w i th r e s p e c t  t o  c o n t r o l , p<0 .0 5 ,  p<0.01I , p<0.001p<0.001



•K

33

p e r s i s t e n t l y  f r o m  7 1 .2 7 _ + 1 .5 9  t o  5 5 - 3 8 4 - 3 1 9  a n d  t o  5 3 .7 0 + 2 .1 6  m l / k g . b w .  

( p < 0 . 0 1 )  a t  t h e  2nc  ̂ a n d  3 r ^  h o u r  a f t e r  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  

D u r in g  g i v e n  P r a z o s in  a lo n e ,  t o t a l  p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e  

d e c r e a s e d  a b o u t  28  % f r o m  t h e  c o n t r o l  v a lu e  a n d  t h e n  i t  in c r e a s e d  

s i g n i f i c a n t l y  t o  1 7 9  % a n d  182  % a t  t h e  2nc^ a n d  3 r ^  h o u r  p e r i o d  a f t e r  

C a C l2  i n f u s i o n .  No c h a n g e  i n  p a c k e d  c e l l  v o lu m e  w a s  o b s e r v e d  d u r i n g  

e x p e r im e n t .

G ro u p  V I  ะ A n im a ls  p r e t r e a t e d  w i t h  t h e  c o m b in a t io n  o f  h ig h  

d o s e  o f  V e r a p a m i l  a n d  P r a z o s in

T h e  r e s u l t s  a r e  s u m m a r iz e d  i n  t a b l e  6 .  D u r in g  g i v e n  t h e  

c o m b in e d  d r u g s  p e r i o d ,  m ean a r t e r i a l  b lo o d  p r e s s u r e  d e c r e a s e d  m a r k e d ly  

f r o m  1 1 4 .6 2 + 3 .3 1  t o  7 9 .9 6 + 2 .8 4  mmHg ( p { 0 .0 0 1  )  a n d  m a in t a in e d  a t  t h e  

s i g n i f i c a n t  lo w e r  l e v e l  t i l l  t h e  e n d  o f  t h e  e x p e r im e n t .  I t  w a s  fo u n d  

t h a t  p u l s e  p r e s s u r e ,  c a r d i a c  o u t p u t  a n d  p a c k e d  c e l l  v o lu m e  d i d  n o t  

s i g n i f i c a n t  c h a n g e  d u r i n g  t h e  e x p e r im e n t .  H e a r t  r a t e  d e c r e a s e d  f r o m  

1 4 3 + 6  t o  1 0 9 ^ 1 0  b e a t s / m in  ( p < 0 . 0 5 )  a t  t h e  3 r ( * h o u r  o f  C a C l2 i n f u s i o n .  

N o t  o n l y  p la s m a  v o lu m e  b u t  a l s o  b lo o d  v o lu m e  d e c r e a s e d  s i g n i f i c a n t l y  

f r o m  4 9 .7 1 + -3 .3 4  t o  4 3 .1 2 + 3 .3 6  m l / k g . b w .  ( p < 0 . 0 5 )  a n d  f r o m  7 1 .2 4 4 -5 .1 5  t o  

6 7 .4 7 4 f j . 2 9  m l / k g . b w .  ( p < 0 . 0 5 )  a t  t h e  3 r<^ h o u r  o f  C a C l2 i n f u s i o n ,  

r e s p e c t i v e l y .  D u r in g  g i v e n  t h e  c o m b in e d  d r u g s  p e r i o d ,  t o t a l  p e r i p h e r a l  

v a s c u l a r  r e s i s t a n c e  d e c r e a s e d  b y  a p p r o x im a t e l y  43  % f r o m  t h e  

c o n t r o l  v a lu e  a n d  i t  r e t u r n e d  t o  t h e  c o n t r o l  v a lu e  a f t e r  3 h o u r  

p e r i o d  o f  C a C l2  i n f u s i o n .
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T a b le  6 E f f e c t s  o f  in tr a v e n o u s  CaCl^ in f u s io n  on g e n e r a l  c i r c u l a t i o n s

o f  f i v e  d ogs p r e tr e a te d  w ith  th e  co m b in a tio n  o f  h ig h  d o se  o f
V erapam il and P r a z o s in . ( M ean+S.E. )

V erap am il + P r a z o s in  i n f u s i o n

V a r ia b le s C o n tr o l
B e fo re  CaCl^ 

in f u s io n
A f te r  

1 h r .
C aC l„ i n f u s i o n  

2 h r .  3 h r .

MAP 1 1 4 .6 2
***

7 9 .9 6
k i c k

9 7 .6 4
**

9 8 .6 4
**

9 9 .6 6
(mmHg) +3.31 + 2 .8 4 + 3 .8 8 + 2 .4 9 +1 .85““ — —
pp 3 5 .0 0 3 6 .0 0 3 5 .0 0 3 5 .0 0 3 5 .0 0
(mmHg) +1 .5 8 + 3 .3 2 + 2 .7 3 + 3 .5 3 + 5 .1 8— — — — —

HR 143 133
★  ★

117
*

112
k

1 09
( b e a t s / m i n ) +6 +4 +6 +9 +10

— ~~ — —
CO 1 7 6 .5 8 2 2 1 .2 2 1 7 5 .3 4 1 6 1 .2 3 1 3 9 .5 3
( m l/m in /k g .b w .) + 4 .4 2 + 1 8 .8 2 + 2 8 .2 8 + 3 1 .1 2 + 0 .4 6

*
PV 49.71 4 8 .3 2 4 3 .9 9 44 .71 4 3 .1 2
( m l /k g .b w .) + 3 .3 4 + 2 .3 2 + 4 .0 4 + 2 .2 5 + 3 .3 6

k
BV 71 .24 6 8 .9 8 6 2 .4 8 6 3 .3 4 6 7 .4 7
( m l /k g .b w .) + 5 .15 + 4 .40 + 6 .47 +4.31 + 6 .2 9
PCV 2 9 .6 0 2 9 .4 0 2 9 .0 0 2 8 .8 0 2 9 .0 0
(%) + 3 .1 4 + 3 .18 + 2 .9 6 +3.31 + 3 .2 7— —• — —

TPR 100
■k ■1k

5 7 .7 9 9 3 .9 5 1 1 0 .2 9 1 3 0 .2 2
(%) + 6 .3 6 + 1 2 .9 9 + 2 1 .7 7 + 2 4 .0 5

P - v a lu e  w i th  r e s p e c t  t o  c o n t r o l ,  p < 0 .0 5 , p < 0 .0 1 , p < 0 .001
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I n  c o m p a r is o n ,  t h e  e f f e c t s  o f  i n t r a v e n o u s  C a C l2 i n f u s i o n  o n  

g e n e r a l  c i r c u l a t i o n s  s h o w e d  a n  in c r e a s e  i n  m ean a r t e r i a l  b lo o d  p r e s s u r e  

i n  g r o u p  I I - V I  ( F i g . ! ) .  A n im a ls  p r e t r e a t m e n t  w i t h  n e i t h e r  V e r a p a m i l  n o r  

P r a z o s in  ( g r o u p  I I )  p r o d u c e d  a  s h a r p  in c r e a s e  i n  m ean a r t e r i a l  b lo o d  

p r e s s u r e .  On t h e  o t h e r  h a n d ,  a n im a ls  i n  g r o u p  I I I - V  c o u ld  m a i n t a i n  t h e  

m ean a r t e r i a l  b lo o d  p r e s s u r e  t o  t h e  c o n t r o l  l e v e l  w h e n  r e c e iv e d  

0 ท (แ 2  i n f u s i o n .  F u r t h e r m o r e ,  i n  g r o u p  V I 1 m ean a r t e r i a l  b lo o d  p r e s s u r e  

w as  lo w e r  s i g n i f i c a n t l y  a s  c o m p a re d  t o  t h e  c o n t r o l  g r o u p  t h r o u g h o u t  t h e  

e x p e r im e n t a l  p e r i o d .  I t  s h o u ld  b e  n o t e d  t h a t  p u ls e  p r e s s u r e  in c r e a s e d  

f r o m  t h e  c o n t r o l  v a lu e  o f  a n im a ls  i n  g r o u p  I I - I V ,  w h e re a s  g r o u p  V 

d e c r e a s e d  s i g n i f i c a n t l y  ( F i g . 2 ) .  H e a r t  r a t e  ( F i g . 2 ) ,  p la s m a  v o lu m e  a n d  

b lo o d  v o lu m e  ( F i g . 3 )  o f  g r o u p  I I - V I  p r o g r e s s iv e  d e c r e a s e d  s i g n i f i c a n t l y  

i n  t h e  sam e p a t t e r n  a f t e r  C a C l2  i n f u s i o n .  T h e r e  w a s  a  s t a t i s t i c a l l y  

s i g n i f i c a n t  d e c r e a s e  i n  c a r d i a c  o u t p u t  o f  g r o u p  I I - V  ( F i g . 4 )  d u r i n g  t h e  

e x p e r im e n t a l  p e r i o d .  T o t a l  p e r i p h e r a l  v a s c u la r  r e s i s t a n c e  o f  g r o u p  I I - V  

sh o w e d  a  g r a d u a l  i n c r e a s e  a f t e r  C a C l2 i n f u s i o n  ( F i g . 5 ) .  No c h a n g e  i n  

p a c k e d  c e l l  v o lu m e  w a s  o b s e r v e d  d u r i n g  t h e  e x p e r im e n t  o f  a l l  g r o u p s .  

H o w e v e r ; i t  w as  n o t e d  t h a t  p u l s e  p r e s s u r e ,  c a r d i a c  o u t p u t  a n d  t o t a l  

p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e  o f  g r o u p  V I  d i d  n o t  s i g n i f i c a n t l y  a l t e r  

f r o m  t h e  c o n t r o l  v a lu e  t h r o u g h o u t  t h e  e x p e r im e n t a l  p e r i o d .
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4----------------------------—  Drug in f u s io n  ---------- ^
^-------  CaCl^ in f u s io n  ---------- ^

F i g . 1 :P e r c e n ta g e  ch a n g e s  o f  mean a r t e r i a l  b lo o d  p ressu re (M A P ) i n  d o g s 
i n f u s i o n  w ith  CaCl^ and p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) d o se  
o f  V e ra p a m il(V e r . ) 1P r a z o s i n ( P r a .)  and th e  com bined d ru g s  b e tw een  
h ig h  d c s e  o f  V erap am il and P r a z o s in [ V e r . (H )+ P ra .]
The v a lu e s  a r e  mean+_S.E.
p - v a lu e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g ro u p ,  p < 0 .0 5 ,
**p<0 . 0 1  1**V o - 001

p - v a lu e s  w i t h . r e s p e c t  to  g ro u p  I a t  th e  same tim e  i n t e r v a l ,
(3(2(3p<0.001



3 7
PP (mn\Hg ) 
55
50

40

30

I I  C aC l^ a lo n e
IV CaCl + V er.(H )
I I I  C aC l^+ V er. (L )

VI C aC l2+V e r.(H )+ P ra  
I  no C aC l2
V C aC l2+ P ra .

0 T
H R (b e a ts /m in .)

160
150 -

140 -

■ 130 - 
120 -

110 -

100 -

0 "*■

CaCl2 i n f u s i o n — }

F i g . 2 rC hanges o f  p u ls e  p r e s s u r e  (PP) and h e a r t  ra te l(H R ) in  dogs 
i n f u s i o n  w ith  C aC l2 and p r e t r e a t e d  w i th  low (L ) o r  h ig h (H ) 
d o se  o f  V e ra p a m il(V e r . ) .P r a z o s i n ( P r a . )  and th e  com bined 

. d ru g s  b e tw een  h ig h  d o se  o f  V e rap am il and P r a z o s in [ V e r . (H)+ 
P ra  . ] .  The v a lu e s  a r e  mean+_S.E.
p - v a lu e s  w ith  r e s p e c t  to  c o n t r o l  c o n d i t i o n  o f  ea c h  g ro u p , 
* p < 0 .05 ,* * p < 0 .0 1 ,* * * p < 0 .0 0 1
p - v a lu e s  w ith  r e s p e c t  to  g ro u p l  a t  th e  same tim e  i n t e r v a l , 
®p<0.05 , @®p<0.01 , @@@p<0.001
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ท๐ C aC l2 

C aC l2+ V er.(H )
P i'S

C aC l2+ V er!(H ) 
C aC l2+ P ra .

C a d  +V er. (L) 
C aC l2 a lo n e

BV

<r Drug in f u s io n  ---- ----- >
CaCl 2 in f u s io n  ---- ------>

F i g .3 : P e r c e n ta g e  c h a n g e s  o f  p lasm a  volum e(PV) and b lo o d  v o lu m e(B V )in  dcgs 
i n f u s i o n  w i th  C aC l2and p r e t r é a t e d  w ith  low (L ) o r  h ig h (H )  d o s e  o f  
V e r a p a m i l ( V e r . ) j P r a z o s i n ( P r a . )  and th e  com bined d ru g s  b e tw e e n  h ig h  
d o s e  o f  V e ra p a m il and P r a z o s in tV e r .( H ) + P r a . ] .The v a lu e s  a r e  m ean+S.E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,  p < 0 .0 5 ,
**p<0.01 ,***p< 0 .001
p - v a lu e s  w i th  r e s p e c t  t o  g r o u p l  a t  th e  same tim e  i n t e r v a l , ^ p < 0 .0 5 ,
(3(2 _p < 0 .0 1 , p<0.001
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_̂_____________________ Drug in f u s i o n  ________ ^
{------- CaCl^ i n f u s i o n  -------------^

F i g . 4 :P e r c e n ta g e  c h a n g e s  o f  c a r d i a c  o u tp u t(C O ) i n  d o g s  in f u s io n  w ith  
CaCl^ and p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) d o se  o f  V erap am il 
(V e r . ) .P r a z o s i n ( P r a . )  and  th e  com bined d ru g s  b e tw een  h ig h  d o se  
o f  V e ra p a m il and  P r a z o s i n f V e r . (H )+ P ra . ]
The v a lu e s  a r e  m ean+S .E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g ro u p , p < 0 .0 1 ,
* * * p < 0 . 0 0 1
p - v a lu e s  w i th  r e s p e c t  t o  g r o u p l  a t  th e  same tim e  i n t e r v a l  p < 0 .01 ,
@@@p< 0.001
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^-------  CaCl^ i n f u s i o n  ------------y

F i g .5 : P e r c e n ta g e  c h a n g e s  o f  t o t a l  p e r i p h e r a l  r e s i s ta n c e ( T P R )  i n  dogs 
i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w i th  lo w (L ) o r  h ig h (H ) d o se  
o f  V erap am i1 ( V e r . ) ,P r a z o s i n ( P r a . )  and th e  com bined  d ru g s  be tw een  
h ig h  d o s e  c f  V erap am il and P r a z o s in [ V e r . (H )+Pra . 3 
The v a lu e s  a r e  m ean+S.E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g ro u p , p < 0 .0 5 ,
**p<0.01
p - v a l u e s  w i th  r e s p e c t  to  g ro u p l a t  th e  same tim e  i n t e r v a l , p < 0 .0 5 ,
(3(3 .  (3(3(3p < 0 -0 1 , p<0.001
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E f f e c t s  o f  i n t r a v e n o u s  C a C L , i n f u s i o n  o n  r e n a l  h e m o d y n a m ic s

G ro u p  I  ะ C o n t r o l  a n im a ls

T h e  r e s u l t s  a r e  sh o w n  i n  t a b l e  7 .  T h e r e  w e r e  s i g n i f i c a n t  

i n c r e a s e s  i n  t h e  r a t e  o f  u r i n e  f l o w  ( V ) ,  u r i n a r y  o s m o la r  e x c r e t i o n  

( บ 0 5 mv )  a n d  o s m o la r  c le a r a n c e  (C q  ) b y  a p p r o x im a t e l y  49  %, 18°t a n d  

19 % r e s p e c t i v e l y  a t  t h e  3 r ^  h o u r  a f t e r  i n t r a v e n o u s  i s o t o n i c  s a l i n e

i n f u s i o n ;  w h e re a s  u r i n a r y  o s m o l a l i t y  d e c r e a s e d  f r o m  8 2 5 . 88jh1 ใ 5 .3 6  t o  

6 2 8 .9 1 + 9 1 .4 1  m O sm A g  ( p { 0 . 0 5 )  a t  t h e  e n d  o f  t h e  e x p e r im e n t .  No 

s i g n i f i c a n t  d i f f e r a n c e  i n  t h e  o t h e r  v a r i a b l e s  w e re  n o t e d .

G ro u p  I I  ะ H y p e r c a lc é m ie  a n im a ls

R e s u l t s  i n  t a b l e  8 sh o w  t h a t  e f f e c t i v e  r e n a l  p la s m a  f l o w  

(E R P F ) a n d  e f f e c t i v e  r e n a l  b lo o d  f l o w  (E R B F ) d e c r e a s e d  s i g n i f i c a n t l y  

f r o m  7 . 1 H 1 . 0 8  t o  3 .9 9 F 9 .3 2  m l / m in / k g - b w .  ( p < 0 . 0 5 )  a n d  f r o m  1 0 .4 1 F 1  .7 5  

t o  5 .8 3 + 0 .5 4  m l / m in / k g . b w .  ( p < 0 . 0 5 )  w i t h i n  2 h o u r  a f t e r  C a C l2  i n f u s i o n  

a n d  w e re  d e c r e a s e d  p r o g r e s s i v e l y  t o  3 .7 9 + -0 .3 6  a n d  t o  5 .6 0 + 0 .5 9  

m l / m i n / k g . b w .  ( p < 0 . 0 5 ) ,  r e s p e c t i v e l y  a t  t h e  e n d  o f  t h e  e x p e r im e n t .  

I t  h a s  b e e n  s h o w n  t h a t  t h e  s i m i l a r  t r e n d  w a s  o b s e r v e d  f o r  

g l o m e r u la r  f i l t r a t i o n  r a t e  (G F R ) f r o m  1 .8 1 + 0 .1 7  t o  1 .4 2 + 0 .1 4  

m l / m in A g . b w .  ( p < 0 . 0 5 ) .  T h e r e  w as  a  m a rk e d  in c r e a s e  i n  r e n a l  v a s c u la r  

r e s i s t a n c e  (R V R ) b y  a p p r o x im a t e ly  175  % ( p < 0 . 0 5 )  a t  t h e  1s t  h o u r  o f  

C a C l2 i n f u s i o n  a n d  m o re  s i g n i f i c a n t  t o  243  % ( p < 0 . 0 1 )  a t  t h e  e n d  o f

t h e  e x p e r im e n t .  No s i g n i f i c a n t  c h a n g e  i n  r e n a l  f r a c t i o n  (R F )  w a s



T a b le  7 E f f e c t s  o f  in t r a v e n o u s  i s o t o n i c  s a l i n e  i n f u s i o n  on r e n a l
hem odynam ics i n  th e  l e f t  k id n e y  o f  f o u r  c o n t r o l  d o g s . 
(M ean + S .E .)

S a l in e in f u s io n
S a l in e  in f u s io n

V a r ia b le s C o n tro l 1 h r . 2 h r . 3 h r .
ERPF 7.11 6 .9 2 6 .5 6 6 .91
(m l/m i n /k g .b w . ) + 0 .45 + 0 .5 9 + 0 .4 4  ไ + 0 .4 8
ERBP 9 149 9117 8 .8 9 9 .1 6
(m l/m in /k g .b w . ) + 0 .60 +0.81 + 0 .62 + 0 .6 7
GFR 1 .72 1 .73 1 .69 1 .78
( m l/m in /k g .b w .) + 0 .10 + 0 .10 + 0 .10 + 0 .0 8
FF (%) 2 4 .2 6 25.21 25.31 2 5 .9 8

+1 .34 +1 .31 +1 .08 +1 .32
RF (%) 6 .2 7 6 .0 5 6 .2 8 6 .7 5

+ 0 .8 8 + 0.75 + 0 .88 + 0 .73
RVR (%) 100 105.31 10 8 .2 0 1 0 6 .7 0

+ 4 .0 9 + 4 .2 4 + 2 .7 3
V (m l/m in ) 0 .3 7 0 .4 2 0 .4 2 0 .5 5 '

+ 0 .08 + 0 .1 0 + 0 .0 8 + 0 .0 9
ข VOsm (^O sm /m in) 2 7 1 .4 9 2 7 9 .8 7 280.31 3 1 9 .8 8

+ 39 .74 + 3 4 .3 3 + 32 .36 + 3 4 .3 8

รว sm (m l/m in ) 0 .9 5 0 .9 7 0 .9 7 1 .13
+ 0 .14 + 0 .1 2 +0.11 +0.11

CH 0 (m l/m in ) - 0 .5 8 -0 .5 5 - 0 .5 4 - 0 .5 7
2 + 0 .0 7 + 0 .04 + 0.05 + 0 .0 8

POsm (mOsm/kg) 2 8 5 .5 0 2 8 5 .8 7 2 8 5 .0 0 281 .63
+1 .65 + 0 .97 + 3 .3 0 + 3 .2 2

PNa (m Eq/L) 13 6 .7 5 1 3 5 .0 0 13 5 .7 5 1 3 5 .5 0
+1 .60 +1 .51 + 0 .69 +1 .69

PK (m Eq/L) 3 .1 2 3 .2 2 3 11 8 3 .2 0
+ 0 .0 6 + 0 .0 6 +■ 0.04 + 0 .0 6

PC1 (mEq/L) 115 .25 114 .75 114 .87 115 .50
+1 .56 + 0 .9 8 + 1 .26 +1 .73

pc a (mEq/L) 3 ,2 6 3 .2 6 3 .2 2 3 .1 2
+0 .05 + 0.07 + 0 .0 3 + 0 .0 7

PP i (m Eq/L) 2 .81 2 .86 2 -8 4 2 -8 9
+0.35 +0 .37 + 0 .3 6 + 0 .3 9— — —

P - v a lu e  w i th  r e s p e c t  t o  c o n t r o l ,  p< 0 .05



43
T a b le  8 E f f e c t s  o f  i n t r a v e n o u s  CaCl^ i n f u s i o n  on r e n a l  hem odynam ics 

i n  t h e  l e f t  k id n e y  c f  f i v e  d o g s .  (M ean+S.E . )

S a l in e in f u s io n
A f te r  C aC l2 i n f u s i o n

V a r ia b le s C o n tro l 1 h r . 2 h r . 3 h r .

4 .7 6 * ★ERPF 7-11 3 .9 9 3 .7 9
(m l/m in /k g .b w .) +1 .08 + 0 .47 + 0 .32 + 0 .3 6
ERBF 10.41 6 .8 9 5 .8 3 5 .6 0
(m l/m in /k g .b w .) +1 .75 + 0 .76 + 0 .5 4 + 0 .5 9
GFR 1 .81 - 1 .59 1 .3& 1 .42
(m l/m in /k g .b w .) + 0 .1 7 + 0 .18 + 0.1  4 + 0 .1 4
FF (%) 2 7 .2 2 3 3 .5 2 3 4 .4 8 3 7 .7 4

+ 3 .2 4 +1 .84 + 2.61 +1 .86
RF (%) 8 .2 4 8 .3 2 1 0 .1 3 11 .05

+1 .97 + 2 .29 +2.11 + 2 .10
RVR ( %) ★ •k ★  -k100 17 5 .3 6 2 2 0 .2 2 24 3 .3 5

+ 22 .68 + 3 2 .5 3 + 24 .18
V (m l/m in ) 0 .3 2 0 .8 3 0 .8 4 1 .03

+ 0 .1 3 +0 ! 1 7 + 0.15 +_0 . 1 2
ช VOsm (^lOsm/min ) 1 8 8 .4 2 3 4 4 .7 9 3 4 3 .2 9 3 0 4 .2 0

+ 41 .35 +58.21 + 4 7 .5 9 + 28 .10

COsm (m l/m in ) 0 .6 6 1 .2* 1 .2* 0 .9 7
+0 ! 1 4 + 0 .20 + 0 .1 7 + 0 .13

CH 0 (m l/m in ) - 0 .3 9 - 0 .3 8 - 0 .3 3 0 .6 6
2 + 0 .0 4 + 0 .08 + 0 .0 8 +̂ 0 .02

POsm (mOsm/kg) 2 8 3 .8 0 27 9 .5 0 2 8 1 .8 0 2 8 3 .0 0
+1 .2 8 + 2 .6 3 +1 .06 + 1 .06

PNa (mEq/L) 1 3 8 .6 0 13 8 .4 0 1 3 8 .4 0 1 3 9 .2 0
+1 .36 + 2 .06 + 2 .13 +1 .48

PK (mEq/L) 3 .2 2 3 .3 6 3 .4 5 3 .3 7
+ 0 .1 2 + 0 .1 2 + 0 .25 + 0 .24

PC1 (m Fq/L ) 111 .80 114 .40 1 1 5 .3 0 1 1 6 .3 0
+1 .93 + 2 .55 + 2 .1 9 + 2 .04

pc a (mEq/L) 3 .8 2 6^28 ~ 6 * น * * ★  6 .8 7
+ 0 .0 9 + 0 .1 6 + 0 .1 4 + 0 .1 7

PP i (mEq/L) 2 .6 7 ■ 3.31 3.&9 3 .8 8
+ 0 .2 2 + 0 .1 7 + 0 .3 7 + 0^40

P - v a lu e  w i th  r e s p e c t t o  c o n t r o l , *p< 0 .0 5 1**p < 0 .01 ,***p<0 .001
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o b s e r v e d ;  w h e re a s  f i l t r a t i o n  f r a c t i o n  ( F F )  in c r e a s e d  f r o m  2 7 .2 2 j f3 . 2 4  t o  

3 7 .7 4 j f 1 . 8 6  % ( p < 0 . 0 5 )  a t  t h e  3 r ^  h o u r  o f  C a C l2  i n f u s i o n .  T h e  r a t e  o f  

u r i n e  f l o w  ( V )  in c r e a s e d  p r o g r e s s i v e l y  f r o m  t h e  c o n t r o l  v a lu e  o f  

0 . 3 2 j f 0 . 1 3  t o  1 .0 3 j f 0 . 1 2  m l / m in  ( p < 0 . 0 1 )  w h i l e  u r i n e  o s m o l a l i t y  ( บ 0 ร111) 

d e c r e a s e d  f r o m  9 5 0 .0 0 + 2 3 4 .7 8  t o  3 5 0 .6 0 + 3 7 .8 1  m O sm /kg  ( p  0 . 0 5 )  a t  t h e  

e n d  o f  t h e  C a C l2 i n f u s i o n .  B o th  u r i n a r y  o s m o la r  e x c r e t i o n  (U q s i11V )  a n d  

o s m o la r  c le a r a n c e  (C q s 111)  in c r e a s e d  s i g n i f i c a n t l y  f r o m  1 8 8 .4 2 j f 4 1 .3 5  t o  

3 0 4 .2 0 j f 2 8 .1 0  /U O sm /m in  ( p < 0 . 0 1 )  a n d  f r o m  0 .6 6 j+ 0 .1 4  t o  0 .9 7 j f 0 . 1 3  m l / m in  

( p < 0 . 0 5 )  a t  t h e  3 rc  ̂ h o u r  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  F r e e  w a t e r  

c le a r a n c e  ( c ^  q ) i n c r e a s e d  s i g n i f i c a n t l y  f r o m  - 0 . 3 9 j f 0 . 0 4  t o  0 .6 6 j f0 . 0 2  

m l / m in  ( p < 0 . 0 5 )  a t  t h e  e n d  o f  C a C l2 i n f u s i o n .  P la s m a  o s m o l a l i t y  (P qs111)> 
p la s m a  c o n c e n t r a t i o n  o f  s o d iu m  (P j^a ) ,  p o ta s s iu m  ( P j r )  a n d  c h l o r i d e  (P q ) 

w e re  c o n s t a n t  t h r o u g h o u t  t h e  e x p e r im e n t ;  w h i l e  p la s m a  c o n c e n t r a t i o n  

o f  c a lc iu m  (P ç a )  i n c r e a s e d  g r a d u a l l y  f r o m  3 . 8 2 j j p . 0 9  t o  6 .2 8 j f 0 . 1 6  

m E q /L  ( p < 0 . 0 0 1 )  a t  t h e  1s t  h o u r  a n d  t o  6 . 8 7 j f 0 . 1 7  m E q /L  ( p < 0 . 0 0 1 )  a t  t h e  

3 r ^  h o u r  o f  C a C l2 i n f u s i o n .  T h e  p la s m a  c o n c e n t r a t i o n  o f  i n o r g a n i c  

p h o s p h o ru s  (Pp-J^) w a s  a l s o  e n c h a n c e d  d u r i n g  C a C l2 i n f u s i o n  ( p < 0 . 0 1 ) .

G ro u p  I I I  ะ A n im a ls  p r e t r e a t e d  w i t h  a  lo w  d o s e  o f  V e r a p a m i l  

( 6  Jdg/kg i n  t h e  r a t e  o f  1 m l / m in )

T h e  r e s u l t  o f  c h a n g e s  i n  r e n a l  h e m o d y n a m ic s  i n  d o g s  g i v e n  

i n t r a v e n o u s  C a C l2 i n f u s i o n  a n d  .  c o m b in e d  p r e t r e a t m e n t  o f  lo w  d o s e  o f  

V e r a p a m i l  a r e  s h o w n  i n  t a b l e  9 .  A f t e r  C a C l2  i n f u s i o n ,  e f f e c t i v e  r e n a l  

p la s m a  f l o w  a n d  e f f e c t i v e  r e n a l  b lo o d  f l o w  d e c r e a s e d  p r o g r e s s i v e l y  

f r o m  t h e  c o n t r o l  v a lu e  o f  7 .3 3 + 1 .3 4  t o  5 .2 4 + 1 .2 2  m l / m in / k g . b w .  ( p < 0 . 0 1 )
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a n d  f r o m  1 0 .8 0 + 1 .8 2  t o  7 . 67+ -1 .6 5  m l / m in / k g . b w .  ( p ( 0 . 0 0 1 )  a t  t h e  e n d  o f  

t h e  e x p e r im e n t ;  w h e re a s  g l o m e r u la r  f i l t r a t i o n  r a t e  d e c r e a s e d  

s i g n i f i c a n t l y  o n l y  a t  t h e  3 rc^ h o u r  o f  C a C l2 i n f u s i o n  f r o m  1 .4 7 + 0 .1 6  t o  

1 .2 5 + 0 .1 1  m l / m in / k g - b w .  ( p < 0 . 0 5 ) .  I t  w a s  f o u n d  t h a t  f i l t r a t i o n  

f r a c t i o n  a n d  r e n a l  f r a c t i o n  in c r e a s e d  s i g n i f i c a n t l y  a b o u t  3 0  % a n d  57°* 

r e s p e c t i v e l y  a t  t h e  2nc* h o u r  o f  C a C l2 i n f u s i o n .  D u r in g  g i v e n  V e r a p a m i l  

a lo n e ,  r e n a l  v a s c u l a r  r e s i s t a n c e  r e d u c e d  g r a d u a l l y  a b o u t  15°t f r o m  t h e  

c o n t r o l  v a lu e  a n d  t h e n  i t  i n c r e a s e d  t o  127  % a t  t h e  1s t  h o u r  o f  0 น (แ 2  

i n f u s i o n  a n d  m a in t a in e d  t h e  h i g h e r  l e v e l  t o  1 5 4  % a t  t h e  e n d  o f  t h e  

e x p e r im e n t .  T h e  u r i n e  o s m o l a l i t y  r e d u c e d  f r o m  6 3 2 .1 0 + 8 3 .7 7  t o  

2 5 3 .2 0 + -1 2  .9 5  m O sm /kg  ( p < 0 . 0 5 )  a t  t h e  3 r c  ̂ h o u r  o f  C a C l2 i n f u s i o n .  N o t  

o n l y  t h e  r a t e  o f  u r i n e  f l o w  b u t  a l s o  u r i n a r y  o s m o la r  e x c r e t i o n  

in c r e a s e d  p r o g r e s s i v e l y  f r o m  0 .3 4 + 0 .0 8  t o  ใ .6 8 + 0 .1 6  m l / m in  ( p < 0 . 0 0 1 )  

a n d  f r o m  1 9 0 .8 4 j- 2 7 .1 4  t o  4 1 9 .6 3 + 3 5 .2 6  ju O s r r /m in  ( p < .0 . 0 1 ) ,  r e s p e c t i v e l y  

a t  t h e  e n d  o f  t h e  e x p e r im e n t .  O s m o la r  c le a r a n c e  in c r e a s e d  p e r s i s t e n t l y  

a n d  s h o w e d  a  s i g n i f i c a n t  v a lu e  a t  t h e  2n ^  h o u r  ( p < 0 . 0 5 )  a n d  t h e  3 rc  ̂

h o u r  o f  C a C l2 i n f u s i o n  ( p ( 0 . 0 1 ) .  S i m i l a r  i n c r e a s e  i n  f r e e  w a t e r  

c l e a r a n c e  w a s  a l s o  e x h i b i t e d  s i g n i f i c a n t l y  i n  a l l  p e r i o d s  o f  C a C L , 

i n f u s i o n .  No s i g n i f i c a n t  d i f f e r a n c e s  o f  p la s m a  o s m o l a l i t y ,  p la s m a  

c o n c e n t r a t i o n  o f  s o d iu m ,  p o ta s s iu m  a n d  c h l o r i d e  w e r e  n o t e d  b e tw e e n  

b e f o r e  a n d  a f t e r  C a C l2  i n f u s i o n .  P la s m a  c o n c e n t r a t i o n  o f  c a l c iu m  w as  

s i g n i f i c a n t  in c r e a s e d  c o n t i n u o u s l y  a l l  t h e  p e r i o d s  o f  e x p e r im e n t  

( p < 0 . 0 0 1 ) .  P la s m a  c o n c e n t r a t i o n  o f  i n o r g a n i c  p h o s p h o r u s  w a s  a l s o  

in c r e a s e d  p e r s i s t e n t l y  ( p < 0 . 0 1 )  t h r o u g h o u t  t h e  e x p e r im e n t .
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T a b le  9 E f f e c t s  o f  in t r a v e n o u s  CaCl^ in f u s io n  on r e n a l  hem odynam ics i n  

th e  l e f t  k id n e y  o f  f i v e  dogs p r e t r e a t e d  w i th  a  low  d o se  o f  
V e ra p a m il ( 6 ;u g /k g  i n  th e  r a t e  o f  1 m i /m in ) .  (M ean+ S .E .)

V erap am il i n f u s i o n
. B e fo re  C aC l2 A f te r  CaCl^ i n f u s i o n

V a r ia b le s C o n tro l in f u s io n 1 h r . 2 h r . 3 h r .

ERPF 7 .3 3 7 .0 4 - 5 .8 7 5 .0 9 5 .2 4
(m l/m in /k g .b w . ) ■ + 1 .3 4 +1 .09 +1 .13 +1 .03 +1 .22
ERBF 1 0 .8 0 10.51 . 8 .5 3 * * 7 .4 3 * ** 7 .6 7
( m l/m in /k g .b w .) +1 .82 +1 .49 +1 .55 +1 .38 +1 .65
GFR 1 .47 1 .48 1 .38 1 .28 1 .25
( m l/m in /k g .b w .) + 0.16 + 0.16 +_0 . 1 2 + 0 .10 +0.11
FF (%) 21 .05 21 .74 25 .44 2 7 .7 7 2 7 .5 9

+1 .61 +1 .57 + 2 .8 9 + 3 .4 2 + 3 .9 2
RF (%) 10 .6 4 10 .75 1 2 .8 5 1 6 .2 2 1 4 .0 2

+ 1 .14 + 0 .7 7 ■ +1 .45 +1 .28 + 0.75
RVR (%) 100 85 .75 1 2 7 .2 3 1 5 6 .2 5 1 5 4 .9 5

+ 3 .42 + 7 .05 +15 .52 + 1 8 .6 7
V (m l/m in ) 0 .3 4 0 .4 3 0 .9 2 ★  * 1 .43 * * * 1 .6 8

+ 0 .08 + 0 .06 + 0 .25 +0.21 +0.16

UOsmV 0jOsm/ m in ) 190 .84 190 .15 331 .20 381 .75 4 1 9 .6 3
+ 27 .14 + 9 .40 + 6 7 .1 4 + 6 2 .5 6 + 3 5 .2 6

COsm {๓1 /m in ) 0 .6 6 0 .6 6 1 .14 1 .32 1 .46
+ 0 .0 9 + 0 .02 + 0 .2 2 +0.21 +0.11

c  (m l/m in ) 
H2 °

-0 .3 2
+ 0 .03

-0 .2 1
+ 0 .04

- 0 .2 3
+ 0 .0 7

0.1  * 
+ 0 .0 6

***0 .2 3
+ 0 .0 7

POsm (m 0sm /kg) 28 8 .4 0 286-, 00 2 8 7 .9 0 2 8 6 .9 0 2 8 5 .1 0
+ 2 .6 4 + 3 .20 + 2 .2 6 + 3 .0 8 + 4 .1 8

PNa (mEcl/L ) 14 3 .6 0 14 3 .6 0 1 4 3 .3 0 1 4 3 .8 0 1 4 3 .0 0
+1 .12 +1 .25 +0.81 +0.51 +0.91

PK (mEq/L) 3 .0 0 - 2 .8 9 - 3 .0 8 3 .1 0 3 .0 8
+ 0.0Q + 0 .09 + 0 .05 + 0 .05 + 0 .0 6

Pc 1 (mEq/L) 11 4 .2 0 111 .80 1 1 3 .7 0 1 1 4 .9 0 1 1 5 .3 0
+1 .23 + 0 .80 + 1 .4 6 +1 .25 +1 .3 6

PCa (mEq/L) 3 .6 7
+ 0 .23

3 .6 7
+0^26

_* ★ ไ*: 6 .1 7
+0 ! 1 8

ไ*:**6 .4 0
+ 0 .2 2

ô ü o
+ 0 .2 7

Pp i  (mEq/L) 2 .5 8 2.61 3 .3 7 3 .6 8 3 .7 9
+ 0 .18 + 0 .20 + 0 .2 7 + 0 .2 3 + 0 .2 8

p - v a lu e  w ith  r e s p e c t  to  c o n t r o l ,* p < 0 . 0 5 , **p< 0 .01 , * * * p < 0 .001



47

G ro u p  IV  ะ A n im a ls  p r e t r e a t e d  w i t h  a  h i g h  d o s e  o f  V e r a p a m i l  

(  12 ^ u g A g  i n  t h e  r a t e  o f  1 m l / m in  )

T h e  r e s u l t s  sh o w  i n  t h e  t a b l e  10  I n t r a v e n o u s  C a C l2 i n f u s i o n  

c a u s e d  a  d e c l i n e  o f  b o t h  e f f e c t i v e  r e n a l  p la s m a  f l o w  a n d  e f f e c t i v e  

r e n a l  b lo o d  f l o w  f r o m  t h e  c o n t r o l  v a lu e  o f  6 .4 9 _ + 0 .5 7  t o  4 .5 0 + 0 .2 9  

m l / m in A g - b w .  ( p < 0 . 0 5 )  a n d  f r o m  9 . 4 2 ฬ . 7 5  t o  6 .7 5 _ + 0 .2 3  m l / m in A g . b w .  

( p < 0 . 0 5 )  a t  t h e  3 rc  ̂ h o u r  o f  C a C l2 i n f u s i o n .  D u r in g  g i v e n  V e r a p a m i l  

a l o n e ,  g l o m e r u la r  f i l t r a t i o n  r a t e  i n c r e a s e d  s l i g h t l y  a n d  t h e n  

r e d u c e d  t o  a  lo w e r  l e v e l  a s  c o m p a re d  t o  t h e  c o n t r o l  v a lu e  a t  t h e  e n d  o f  

t h e  e x p e r im e n t  ( p ^ o . 0 5 ) .  R e n a l  f r a c t i o n  d i d  n o t  a l t e r ,  w h e re a s  

f i l t r a t i o n  f r a c t i o n  in c r e a s e d  c o n t i n u o u s l y  t h r o u g h o u t  t h e  e n d  o f  C a C l2 

i n f u s i o n  ( p < 0 . 0 1 ) .  V e r a p a m i l  i n f u s i o n  a lo n e  c a u s e d  a  d e c l i n e  o f  

r e n a l  v a s c u l a r  r e s i s t a n c e  a p p r o x im a t e ly  32  % ( p < 0 . 0 0 1 )  b u t  a f t e r  

c o m b in e d  i n f u s i o n  w i t h  C a C l2  s o l u t i o n ,  i t  w a s  i n c r e a s e d  a n d  r e a c h e d  t o  

b e  a  s t a t i s t i c a l  s i g n i f i c a n c e  ( p < 0 . 0 5 )  t o  122 %, 134  % a n d  144  % a t  t h e  

1s t  , 2n<^ a n d  3 rc * h o u r  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  T h e  r a t e  o f

u r i n e  f l o w  i n c r e a s e d  ( p < 0 . 0 5 )  w h i l e  u r i n e  o s m o l a l i t y  w a s  r e d u c e d  

p e r s i s t e n t l y  ( p < 0 . 0 1 )  a f t e r  C a C l2 i n f u s i o n .  U r i n a r y  o s m o la r  e x c r e t i o n  

a n d  o s m o la r  c le a r a n c e  c o n s t a n t  i n c r e a s e d  a n d  r e v e a le d  a  s i g n i f i c a n t  

v a lu e  a t  t h e  2n ^  a n d  3 rc  ̂ h o u r  o f  C a C A  i n f u s i o n .  F r e e  w a t e r  c le a r a n c e  

in c r e a s e d  s i g n i f i c a n t l y  i n  a l l  t h e  e x p e r im e n t a l  p e r i o d s  d u r i n g  C a C l2 

i n f u s i o n .  H o w e v e r ,  i t  w a s  sh o w n  t h a t  p la s m a  o s m o l a l i t y ,  p la s m a  

c o n c e n t r a t i o n  o f  s o d iu m ,  p o ta s s iu m  a n d  c h l o r i d e  w e r e  n o t  s i g n i f i c a n t  

d i f f e r a n c e  b e tw e e n  b e f o r e  a n d  a f t e r  C a C l2 i n f u s i o n .  E i t h e r  p la s m a  

c o n c e n t r a t i o n  o f  c a l c iu m  o r  i n o r g a n i c  p h o s p h o r u s  w a s  in c r e a s e d  m a r k e d ly
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T a b l e  1 0  E f f e c t s  o f  i n t r a v e n o u s  C a C l ^  i n f u s i o n  c n  r e n a l  h e m o d y n a m i c s  i n  

t h e  l e f t  k i d n e y  o f  f i v e  d o g s  p r e t r e a t e d  w i t h  a  h i g h  d o s e  o f

V e r a p a m i l  ( 1 2 ^ g / k g  i n  t h e  r a t e  o f  1 m l / m i n ) .  ( M e a n + S . E . )

V e r a p a m i l i n f u s i o n

B e f o r e  C a C l 2 . A f t e r  C a C l ^ i n f u s i o n

V a r i a b l e s C o n t r o l i n f u s i o n 1 h r . 2  h r . 3  h r .

E R P F 6 . 4 9 7 . 1 0 5  . 0 9 4 . 6 8 4 . 5 0
( m l / m i n / k g . b w . ) + 0 . 5 7 + 0 . 3 8 + 0 . 2 2 + 0 . 3 0 + 0 . 2 9

E R B F 9 . 4 2 1 0 . 4 4 7 . 4 5 6 . 9 4 6 . 7 5
( m l / m i n / k g . b w . ) + 0 . 7 5 + 0 . 5 6 + 0 . 5 2 + 0 . 2 3 + 0 . 2 3

G F R 1 . 4 1 1 . 5 6 1 . 3 2 1 . 3 1 1 . 2 3
( m l / m i n / k g . b w . ) + 0 . 0 7 + 0 . 0 3 + 0 . 0 5 + 0 . 0 5 + 0 . 0 8

F F  ( % ) 2 2 . 0 8 2 2 . 1 3 2 6 . 0 7 2 8 . 3 4 2 7 . 8 2
+ 1  . 2 4 + 1  . 0 5 + 0 . 7 9 + 1  . 6 6 + 2 . 5 2

R F  ( % ) 8 . 5 7 6 . 2 2 . 7 . 8 1 9 . 9 9 9 . 8 1
+ 2 . 1 0 + 1  ' 0 2 + 1  . 6 9 + 2 . 3 1 + 1  . 8 8

R V R  ( % ) 1 0 0 6 8 ^ 2 9 1 2 2 . 4 0 1 3 4 . 6 3 1 4 4 . 2 2
+ 2 . 8 7 + 6 . 5 5 + 1 0 . 0 3 + 1 5 . 4 4

V  ( m l / m i n ) 0 . 2 5 0 . 5 8 1 . 4 4 1 : 8 * 1 . 6 5
+ 0 . 0 6 + 0 . 2 0 - + 0 . 4 8 + 0 . 4 8 +  0 . 3 6

บ 03111V  O u O s m / m i n ) 1 7 2 . 9 3 2 3 5 . 7 1 4 4 8 . 6 8 4 3 2 . 9 2 . 3 7 5 . 5 *
+ 2 1 . 9 7 + 5 0 . 5 8 + 1 2 6 . 5 6 + 1 0 4 . 5 0 + 6 8  . 5 6

C O s m  ( m l / m i n )  - 0 . 6 1
+ 0 . 0 7

0 . 8 5
+ 0 . 1 7

1 . 6 0  
+  0 . 4 5

1 . 5 2  
+ 0 . 3 6 ไ ฟ

c  ( m l / m i n )  
H 2 °

- 0 . 2 6
+ 0 . 0 4

- 0 . 2 7
+ 0 . 0 5

- 0 . 1 6
+ 0 . 0 7

0 . 2 7
+ 0 . 1 9

0 . 5 3
+ 0 . 2 5

P O s m  ( i n 0 s m / k 9 ) 2 8 3 . 2 0 2 7 1 . 8 0 2 8 1  . 5 0 2 8 2 . 0 0 2  8 2 ' :  5 0
+ 1  . 7 6 + 1 0 . 1 8 + 1  . 9 8 + 1  . 4 8 +_1 . 4 1

P N a  ( m E q / L ) 1 4 0 . 8 0 1 4 0 . 2 0 1 4 0 . 8 0 1 4 1  . 6 0 1 4 1 . 2 0
+  0 . 3 7 + 0 . 1 9 + 0 . 3 4 + 0 . 1 9 + 0 . 7 5

P K  ( m E q / L ) 3 . 2 6 3 . 2 0 3 . 2 0 3 . 1 5 3 . 2 7
+ 0 . 1  0 + 0 . 1 0 + 0 . C 8 + _ 0 . 1 1 + 0 . 0 9

P c 1  ( m E q / L ) 1 1 7 . 6 0 1 1 7 . 0 0 1 1 7 . 6 0 1 1 9 . 3 0 1 1 8 . 4 0
+ 0 . 9 2 + 0 . 8 9 + 0 . 5 1 + 0 . 5 1 + 0 . 7 6

P C a  ^ m E จ / L  J 3 . 7 1 3 . 6 9
^ ★  

. 6 . 4 0 6 . 6 9 6 . 8 1
+ 0 . 0 8 + 0 . 1 0 + 0 . 2 0 +  0 . 3 2 + 0 . 3 4

p p i  ( m E q / L ) 2 . 5 4 2 . 5  3 . 3 . 2 2
"* ★  

3 . 5 1 ~3.น
+ 0 . 1 2 + 0 . 1 4 + 0 . 0 8 + 0 . 0 5 +  0 . 1 3

P - v a l u e  w i t h  r e s p e c t t o  c o n t r o l 1 * p < 0 . 0 5 , * " p < ' 0 . 0 1  , * * * p < 0 . 0 0 1



49

f r o m  3 .7 1 + 0 .0 8  t o  6 .8 1 + -0 .3 4  m E q /L  ( p / 0 . 0 1 )  a n d  f r o m  2 .5 4 + 0 .1 2  t o  

3 .4 5 + 0 .1 3  m E q /L  a t  t h e  e n d  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .

G ro u p  V ะ A n im a ls  p r e t r e a t e d  w i t h  P r a z o s in

(  2 0 /U g /k g  i n  t h e  r a t e  o f  1 m l / m in  )

A s sh o w n  i n  t a b l e  1 1 .  B o th  e f f e c t i v e  r e n a l  p la s m a  f l o w  a n d  

e f f e c t i v e  r e n a l  b lo o d  f l o w  w e r e  d e c l i n e d  c o n t i n u o u s l y  f r o m  t h e  c o n t r o l  

v a lu e  a n  a c h ie v e d  s i g n i f i c a n t  v a lu e  a t  t h e  2n ^  a n d  3 rc  ̂ h o u r  o f  C a C l2 

i n f u s i o n  ( p < 0 . 0 5 ) .  C a C l2 i n f u s i o n  c a u s e d  a  r e d u c t i o n  o f  g l o m e r u la r  

f i l t r a t i o n  r a t e  a t  a l l  e x p e r im e n t a l  p e r i o d s  ( p < 0 . 0 1 ) .  O w in g  t o  t h e  f a l l  

i n  g l o m e r u la r  f i l t r a t i o n  r a t e  a n d  e f f e c t i v e  r e n a l  p la s m a  f l o w ,  t h e  

f i l t r a t i o n  f r a c t i o n  d i d  n o t  a l t e r  s i g n i f i c a n t l y  ( F i g . 1 1 ) .  No a l t e r a t i o n  

o f  r e n a l  f r a c t i o n  w a s  a l s o  o b s e r v e d .  D u r in g  g i v e n  P r a z o s in  a lo n e ,  r e n a l  

v a s c u la r  r e s i s t a n c e  r e d u c e d  m a r k e d ly  a b o u t  21 % a n d  t h e n  i t  r e t u r n e d  t o  

a  h i g h e r  l e v e l  a f t e r  C a C l2 i n f u s i o n  b y  a p p r o x im a t e ly  1 4 4  % a n d  152  % a t  

t h e  2nc* a n d  3 rc * h o u r  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  T h e  r a t e  o f  

u r i n e  f l o w  in c r e a s e d  p r o g r e s s i v e l y  w h i l e  u r i n e  o s m o l a l i t y  r e d u c e d  

s i g n i f i c a n t l y  ( p < 0 . 0 5 )  a l l  t h e  e x p e r im e n t a l  p e r i o d s  o f  C a C l2 i n f u s i o n .  

A t  t h e  sam e t i m e  p e r i o d ,  u r i n a r y  o s m o la r  e x c r e t i o n  a s  w e l l  a s  o s m o la r  

c l e a r a n c e  e le v a t e d  s i g n i f i c a n t l y  ( p < 0 . 0 5 ) .  F r e e  w a t e r  c le a r a n c e  

in c r e a s e d  p e r s i s t e n t l y  a n d  r e v e a le d  a  s t a t i s t i c a l  s i g n i f i c a n c e  a t  t h e  

2n ^  a n d  3rc* h o u r  o f  C a C l2 i n f u s i o n  (p < 0 .0 0 1  ,  p < 0 . 0 1 ) .  T h e r e  w e r e  n o  

a l t e r a t i o n s  i n  p la s m a  o s m o l a l i t y ,  p la s m a  c o n c e n t r a t i o n s  o f  s o d iu m ,  

p o ta s s iu m  a n d  c h l o r i d e  t h r o u g h o u t  t h e  e x p e r im e n t a l  p e r i o d  o f  C a C l2 

i n f u s i o n .  P la s m a  c o n c e n t r a t i o n  o f  c a l c iu m  in c r e a s e d  s t r i k i n g l y  a n d
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T a b l e  ไ 1 E f f e c t s  o f . i n t r a v e n o u s  C a C l ^  i n f u s i o n  o n  r e n a l  h e m o d y n a m i c s  i n  

t h e  l e f t  k i d n e y  o f  f i v e  d o g s  p r e t r e a t e d  w i t h  P r a z o s i n

( 2 0 ^ u g / k g  i n  t h e  r a t e  o f  า m l / m i n ) .  ( M e a n + S . E . )

P r a z o s i n  i n f u s i o n

- - B e f o r e  C E . C I 2 A f t e r C a C l ^  i n f u s i o n

V a r i a b l e s C o n t r o l i n f u s i o n 1 h r , 2  h r . 3  h r .

6 . 0 6
* k

E R P F 5  . 8 5 4 . 8 1 4 . 3 0 4 . 0 4
( m l / m i n / k g . b w . ) + 0 . 6 9 + 0 . 6 6 +  0 . 4 0 • + 0 . 5 7 +0.61

E R B F 8 . 5 9 8 . 9 0 7 . 0 1 6 . 3 3 5 . 9 5
( m l / m i n / k g . b w . ) + 1  . 0 0 + 0 . 9 4 + 0 . 6 7 + 0 . 9 9 + 1  . 0 1

G F R
★  ★ ★ *  *

1 . 4 4 1 . 5 0 1 . 2 6 1 . 2 9 1 . 2 3
( m l / m i n / k g . b w . ) + 0 . 1 1 + 0 . 1 1 + 0 . 0 9 + 0 . 0 8 + 0 . 0 9

F F  ( % ) 2 4 . 5 2 2 5  . 3 6 2 7 . 0 1 3 1  . 1 9 3 2 . 0 4
+  1 . 5 1 + 1  . 4 7 + 1  . 5 0 +2.41 + 2 . 6 7

R F  ( % ) 4 . 7 6 4 . 6 9 5 . 5 8 6 . 4 5 6 . 3 1
+ 0 . 3 5 + 0 . 4 2 + 1  . 0 5 + 1  . 2 0 + 1  . 5 0

R V R  ( % )
• ★  ★ รเโ *

1 0 0 7 9 . 9 0 1 2 1  . 3 5 1 4 4 . 1 7 1 5 2 . 2 3
+ 2 . 8 5 + 1 2 . 3 0 + 1 3 . 6 7 + 1 6 . 5 8

V  ( m l / m i n ) 0 . 2 3 0 . 4 0 0 . 8 0 1 . * 0 1 . 3 0
+ 0 . 0 5 + 0 . 0 9 + 0 . 1 9 + 0 . 2 6 + 0 . 3 6

U O s m V  ^ ° 51ฑ/ ๓ 1 ถ >
* ★ ★

1 5 1 . 3 1 2 1 0 . 5 8 3 0 0 . 9 9 3 1 4 . 9 3 3 3 8 . 8 1
+ 1 4 . 2 1 + 2 8 . 8 1 + 4 4 . 8 8 4 5 0 . 2 5 + 5 5  . 5 8

c  (ml . / m i n )  O s m 0 . 5 2 0 . 7 2 1 . 0 3 1 . 0 8 "1 . 1 I
+ 0 . 0 5 + 0 . 0 9 + 0 . 1 5 +0.16 + 0 . 1 8

•c  ( m l / m i n ) - 0 . 2 8 - 0 . 3 2 - 0 . 2 0 0 . 0 9 0 . 2 3
2 + 0 . 0 4 + 0 . 0 8 + 0 . 0  8 + 0 . 0 7 +0.1 6

POsm (๓° smA g > 2 9 0 . 6 0 2 8 8 . 2 0 2 8 8 . 9 0 2 8 8 . 8 0 2 8 9 . 7 0
+ 3 . 0 3 +3.64 4  2 . 4 5 + 2 . 3 6 + 2 . 9 4

P N a  ( m E q / L ) 1 3 8 . 6 0 1 3 9 . 4 0 1 3 8 . 9 0 1 3 8 . 6 0 1 3 7 . 6 0
+ 1  . 2 1 + 1  . 5 3 + 1  . 0 4 + 1  . 2 3 + 0 . 8 8

P K  ( m E q / L ) 3 . 2 4 3 . 2 6 3 , 2 4 3 . 1 6 3 . 1 9
+ 0 . 0 5 + 0 . 0 5 + 0 . 0 7 + 0 . 0 6 + 0 . 0 9

P c 1  ( m E q / L ) 1 1 9 . 6 0 1 1 6 . 8 0 1 1 9 . 3 0 1 1 9 . 1 0 1 1 9 . 2 0
+ 0 . 8 7 + 1 . 1 5 + 0 . 8 1 + 0 . 2 4 4 _ 0 . 7 9

P C a  (mES/L  * 3  . 4 7 3 . 5 2
**-k

5 . 9 1 eTT 2 6^36
+ 0 ^ 0 7 4 0 . 0 6 + 0 . 1 7 + 0 .2 2 + 0 . 2 6

Pp i  ( m E q / L ) 2  . 4 4 2 . 8 1 3 . 4 7 3 . 5 4 3 . 4  7
+ 0 . 1 7 + 0.10 4 0  ! 1 3 + 0 . 0 9 + 0 . 1 3— ““ —

P - v a l u e  w i t h  r e s p e c t  t o  c o n t r o l ,  p < 0 . 0 5 , * * p < 0 . 0 1 , pcC .001
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p la s m a  c o n c e n t r a t i o n  o f  i n o r g a n i c  p h o s p h o r u s  a l s o  in c r e a s e d  s l i g h t l y  

f r o m  3 . 4 7 + 0 .0 7  t o  6 .3 6 + 0 .2 6  m E q /L  ( p < 0 . 0 0 1 )  a n d  f r o m  2 .4 4 + 0 .1 7  t o  

3 .4 7 + 0 .1 3  m E q /L  ( p < 0 . 0 5 ) ,  r e s p e c t i v e l y  a t  t h e  e n d  o f  t h e  e x p e r im e n t .

G ro u p  V I  ะ A n im a ls  p r e t r e a t e d  w i t h  t h e  c o m b in a t io n  b o t h  o f  

t h e  h ig h  d o s e  o f  V e r a p a m i l  a n d  P r a z o s in

T h e  r e s u l t s  a r e  s h o w n  i n  t h e  t a b l e  1 2 .  I t  w a s  n o t e d  t h a t  

e f f e c t i v e  r e n a l  p la s m a  f l o w ,  e f f e c t i v e  r e n a l  b lo o d  f l o w ,  f i l t r a t i o n  

f r a c t i o n  a n d  r e n a l  f r a c t i o n  w e r e  n o t  a f f e c t e d  b y  in t r a v e n o u s  C a C l2 

i n f u s i o n  t h r o u g h o u t  t h e  e x p e r im e n t a l  p e r i o d  i n  d o g s  p r e t r e a t e d  w i t h  t h e  

c o m b in e d  d r u g s  o f  h i g h  d o s e  o f  V e r a p a m i l  a n d  P r a z o s in .  G lo m e r u la r  

f i l t r a t i o n  r a t e  t r e n e d  t o  b e  a  h i g h e r  l e v e l  a n d  r e a c h e d  s i g n i f i c a n t l y  

o n l y  a t  t h e  1 s t  h o u r  o f  C a C l2  i n f u s i o n  f r o m  1 .5 2 + 0 .0 9  t o  ใ . 7 9 + 0 .0 2  

m l / m in A g . b w .  ( p < 0 . 0 5 ) .  R e n a l  V a s c u la r  r e s i s t a n c e  s h o w e d  a  m a rk e d  

r e d u c t i o n  ( p < 0 . 0 0 1 )  i n  a l l  t h e  p e r i o d s  o f  C a C l2 i n f u s i o n .  T h e  r a t e  o f  

u r i n e  f l o w  in c r e a s e d  f r o m  0 .2 8 + -0 .0 5  t o  1 .7 8 + 0 .3 8  m l / m in  ( p < 0 . 0 5 )  a t  

t h e  3 r c * h o u r  o f  C a C l2 i n f u s i o n .  U r in e  o s m o l a l i t y  d e c l i n e d  p r o g r e s s i v e l y  

( p < 0 . 0 1 )  d u r i n g  C a C l2  i n f u s i o n .  E i t h e r  u r i n a r y  o s m o la r  e x c r e t i o n  o r  

f r e e  w a t e r  c le a r a n c e  g r a d u a l l y  i n c r e a s e d  f r o m  2 1 4 .3 7 ^ 2 3 . 2 5  t o  

3 6 2 .5 7 + 6 7 .2 9  u O s m /m in  ( p < 0 . 0 5 )  a n d  f r o m  0 .4 9 _ + 0 .0 7  t o  0 .4 7 + 0 .1 3  m l / m in  

( p < 0 . 0 1 )  r e s p e c t i v e l y  a t  t h e  e n d  o f  t h e  e x p e r im e n t .  T h e  s i g n i f i c a n t  

in c r e a s e d  i n  o s m o la r  c l e a r a n c e  w a s  o b s e r v e d  a t  t h e  1 s t  h o u r  ( p < 0 . 0 1 )  

a n d  t h e  2n ^  h o u r  ( p < 0 . 0 5 )  b u t  i n s i g n i f i c a n t  c h a n g e  w a s  a p p a r e n t  a t  t h e  

3 rc * h o u r  o f  C a C l2 i n f u s i o n .  No m a rk e d  c h a n g e s  o f  p la s m a  o s m o l a l i t y ,  

p la s m a  c o n c e n t r a t i o n  o f  s o d iu m , p o ta s s iu m  a n d  c h l o r i d e  w e r e  a p p a r e n t  i n
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Table 12 E ffe c ts  o f in travenous CaCl2 in fu s io n  on re n a l hemodynamics in
the l e f t  kidney of f iv e  dogs p re tre a te d  w ith  the com bination of
th e  h igh dose o f Verapamil and P razosin . (Mean+S.E.)

V e r a p a m i l  a n d  P r a z o s i n  i n f u s i o n

B e f o r e . Ç a C l 2  A f t e r  C a C l 2  i n f u s i o n

V a r i a b l e s C o n t r o l i n f u s i o n 1 h r . ■ 2  h r . 3  h r .

E R P F 6 . 3 5 7 . 3 5 6 . 8 9 6 . 7 1 6 . 8 9
( m l / m i n / k g . b w . ) + 0 . 5 4 + 0 . 9 8 + 0 . 6 6 + 0 . 6 2 + 0 . 7 6

E R B F 9 . 0 0 1 0 . 3 2 9 . 5 8 9 . 3 6 9 . 6 3
( m l / m i n / k g . b w . ) + 0 . 5 9 + 1  . 0 5 + 0 . 6 7 + 0 . 5 7 + 0 . 8 1

G F R ใ . 5 2 1 . 7 0 1 . 7 9 1 . 6 9 1 . 6 8
( m l / m i n / k g . b w . ) + 0 . 0 9 + 0 . 1 6 + 0 . 0 2 + 0 . 0 8 + 0 . 8 2

F F  ( % ) 2 4 . 4 0 2 3 . 8 1 2 6 . 8 8 2 5 . 8 6 2 5  . 1 7
+ 2 .  ใ 9 + 2 . 0 9 + 2 . 2 0 + 2 . 1 1 + 2 . 1 9 .

R F  ( % ) 5 . 0 9 4 . 7 3 5 . 8 7 6. 61 7 . 9 5
+ 0 . 2 4 j _ 0 . 4 2 + 0 . 6 9 4 - 1 . 1 9 + 1  . 3 3

R V R  ( % ) 1 0 0
★  ★ * 

6 2 . 2 1 8 0 Î 3 4 8 2 ? 9 * 8 2 . 5 6
+ 4 . 3 0  . + 1  . 7 3 + 1  . 9 7 + 5 . 0 7

V  ( m l / m i n ) 0 . 2 8 0 . 4 2 1 . 5 4 1 . 8 9 1 . 7 8
+ 0 . 0 5 + 0 . 1 1 + 0 . 2 5 + 0 . 3 6 +  0 . 3 3

U O s m V  ^ 0 s m / m i n ) 2 1 4 . 3 7 2 4 7 . 8 4 4 7 1 . 3 2 4 5 0 . 3 8 3 6 2 . 5 7
+ 2 3 . 2 5 + 3 0 . 3 2 + 4 8 . 3 7 + 8 3 . 7 2 + 6 7 . 2 9

c  ( m l / m i n )  u s m 0 . 7 7 0 . 8 8 1 . 6 9 1 . 6 * 1 . 3 1
+ 0 . 0 8 + 0 . 1 1 + 0 . 1 7 + 0 . 3 0 + 0 . 2 4

c  ( m l / m i n )h20 - 0 . 4 9
+ 0 . 0 7

- 0 . 4 5
+ 0 . 0 6

- 0 . 1 5  
+  0 . 0 9

0 . 2 9
+ 0 . 1 0

0 . 4 7
+ 0 . 1 3

P O s m  (m0sra/ kg ) 2 7 9 . 2 0 - 2 8 2 . 0 0 2 7 8 . 5 0 2 7 8 . 9 0 2 7 5  . 9 0
+ 4 . 2 5 + 1  . 5 8 + 2 . 1 9 + 3 . 1 6 + 1  . 7 0

P N a  ( m F q / L ) 1 4 6 . 6 0 1 4 5 . 6 0 1 4 5 . 9 0 1 4 5 . 1 0 1 4 3 . 8 0
+ 1  . 5 6 + 1  . 4 3 + 1  . 5 1 + 1  . 5  2 + 1  . 3 1

P K  ( m E q / L ) • 3 . 1 4 3 . 1 8 3 . 3 3 3 . 5 7 3 . 5 1
+ 0 . 0 6 + 0 . 0 5 + 0 . 0 4 + 0 . 1 9 + 0 . 1 8

P c 1  ( m E q / L ) 1 2 0 . 6 0 1 1 8 . 0 0 1 1 8 . 5 0 1 1 7 . 7 0 1 1 7 . 5 0
+ 1  . 8 0 + 0 . 7 1 + 0 . 7 6 + 0 . 9 5 + 0  . 9 6

p C a  ( m E q / L ) 3  . 5 1 3 . 5 4
* + + 

5 . 5 1 6 . 4 7 6 . 1 8
+ 0 . 0 5 + 0 . 0 6 + 0 . 0 6 + 0 . 2 2 + 0 . 0 8

p p i  ( m E q / L ) 2 . 7 7 2  . 8 1 3 . o i 3  .ท 3 . 2 9
+  0 . 3 2 + 0 . 3 3 + 0 . 2 6 + 0 . 2 2 + 0 . 2 0

p - v a l u e  w i t h  r e s p e c t t o  c o n t r o l ,  p < 0 . 0 5 ,  p < 0 .01 ,* **p < c 1 . 0 0 7 1
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a n im a ls  b e tw e e n  p r e  a n d  p o s t  C a C l2 i n f u s i o n .  T h e  p r o m in e n t  

i n c r e a s e  i n  p la s m a  c o n c e n t r a t i o n  o f  c a l c iu m  w a s  o b s e r v e d  f r o m  

3 . 5 1 ฬ . 0 5  t o  6 . ใ 8 + 0 .0 8  m E q /L  ( p < 0 . 0 0 1 )  w h i l e  p la s m a  c o n c e n t r a t i o n  o f  

i n o r g a n i c  p h o s p h o r u s  e le v a t e d  s l i g h t l y  f r o m  2 .7 7 + 0 .3 2  t o  3 .2 9 + 0 .2 0  

m E q /L  ( p < 0 . 0 5 )  a t  t h e  e n d  o f  t h e  e x p e r im e n t .

I n  c o m p a r is o n ,  t h e  e f f e c t  o f  i n t r a v e n o u s  C a C l2 i n f u s i o n  o n  

r e n a l  h e m o d y n a m ic s  s h o w e d  a  s i g n i f i c a n t  d e c r e a s e  i n  e f f e c t i v e  r e n a l  

p la s m a  f l o w  ( F i g . 6 ) ,  e f f e c t i v e  r e n a l  b lo o d  f l o w  ( F i g . 7 )  a n d  g lo m e r u la r  

f i l t r a t i o n  r a t e  ( F i g . 8 )  i n  a n im a ls  o f  g r o u p  I I - V .  A n im a ls  w i t h o u t  

p r e t r e a t m e n t  o f  V e r a p a m i l  o r  P r a z o s in  ( g r o u p  I I )  p r o d u c e d  a  s t r i k i n g  

r e d u c t i o n  i n  e f f e c t i v e  r e n a l  p la s m a  f l o w ,  e f f e c t i v e  r e n a l  b lo o d  f l o w  

a n d  g lo m e r u la r  f i l t r a t i o n  r a t e  w h e n  c o m p a re d  w i t h  t h e  a n im a ls  i n  

g r o u p  I I I - V  a f t e r  C a C l2 i n f u s i o n .  I t  w a s  i n d i c a t e d  t h a t  t h e s e  

v a r i a b l e s  c o u ld  b e  e le v a t e d  t o  a  h i g h e r  l e v e l  i n  a n im a ls  p r e t r e a t m e n t  

w i t h  a  c o m b in e d  d o s e s  o f  V e r a p a m i l  a n d  P r a z o s in  ( g r o u p  V I ) .  T h e  s i m i l a r  

o p p o s i t e  p a t t e r n  w a s  a l s o  o b s e r v e d  i n  r e n a l  v a s c u l a r  r e s i s t a n c e  

( F i g . 9 ) .  A n im a ls  i n  g r o u p  I I - V I  sh o w e d  a  h i g h e r  l e v e l  o f  r e n a l

f r a c t i o n  w h e n  c o m p a re d  w i t h  t h e  c o n t r o l  g r o u p  ( g r o u p  I ) ,  w h e re a s  

f i l t r a t i o n  f r a c t i o n  in c r e a s e d  s i g n i f i c a n t l y  o n l y  i n  g r o u p  I I - V  a n d  

i n s i g n i f i c a n t  i n  g r o u p  V I  ( F i g . 1 0 ) .  T h e  p e r c e n t a g e  c h a n g e s  o f  t h e  

r a t e  o f  u r i n e  f l o w  ( F i g . 1 1 ) ,  u r i n a r y  o s m o la r  e x c r e t i o n  ( F i g . 1 2 ) ,  

o s m o la r  c l e a r a n c e  ( F i g . 1 2 )  a n d  f r e e  w a t e r  c l e a r a n c e  ( F i g . 1 3 )  o f  a n im a ls  

i n  g r o u p  I I - V I  w e r e  g r e a t e r  t h a n  t h e  m ean v a lu e  i n  t h e  sam e p e r i o d  o f  

c o n t r o l  g r o u p  ( g r o u p  I ) ,  w h i l e  u r i n e  o s m o l a l i t y  ( F i g . 1 1 )  w a s  s h o w n  i n  

t h e  o p p o s i t e  p a t t e r n .  H o w e v e r ,  t h e r e  w e r e  n o  s i g n i f i c a n t  c h a n g e s  i n
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£------------------------------------ Drug in f u s i o n  ----------- >
-̂--------  C aC l^ i n f u s i o n  ---------- J

F i g . 6 P e r c e n t a g e  c h a n g e s  o f  e f f e c t i v e  r e n a l  p la sm a  f lo w (E R P F )in  dogs 
in f u s io n  w ith  C aC l^and p r e t r e a t e d  w i th  lo w (L )o r  h ig h (H )d o s e  o f  
V e ra p a m il(V e r . ) , P r a z o s i n ( P r a . )  and th e  com bined d ru g s  b e tw een  
h ig h  d o s e  o f  V e ra p a m il and F r a z o s in [ V e r . (H )+ P ra .]
The v a lu e s  a r e  m ean+ S .E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g ro u p , p < 0 .0 5 ,
**p<0.01
p - v a lu e s  w i th  r e s p e c t  t o  g r o u p l  a t  th e  same tim e  i n t e r v a l , ^ p < 0 .0 5 ,
@@ @(2(3p < 0 .0 1 , pCO.OOl
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ERBF

<----------------------------------- Drug i n f u s i o n  ----------- ^
^---------CaCl^ i n f u s i o n  ------------^

F ig  .7 :p e r c e n ta g e  c h a n g e s  o f  e f f e c t i v e  r e n a l  b lo o d  flo w (E R B F )in  d ogs 
in f u s io n  w ith  C aC l^and p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) d o se  
o f  V e ra p a m il(V e r . ) , P r a z o s i n ( P r a . )and  th e  com bined  d ru g s  b e tw een  
h ig h  d o se  o f  V erap am il and P r a z o s in [ V e r . ( H ) + P r a .]
The v a lu e s  a r e  m ean+ S .E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g ro u p , p < 0 .0 5 ,
*Vo.cn พ 0 . 0 0 1

p - v a lu e s  w ith  r e s p e c t  t o  g ro u p l  a t  th e  same t im e  i n t e r v a l f ^ p < 0 .01 ,
@@@p < 0 .001
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^------------- CaCl^ i n f u s i o n ______^

F i g .8 : P e rc e n ta g e  c h a n g e s  o f  g lo m e ru la r  f i l t r a t i o n  ra te (G F R ) i n  d o g s 
i n f u s i o n  w i th  CaCl^ and  p r e t r e a t e d  w ith  low (L ) o r  h i g h (H) d o se  
o f  V e ra p a m il(V e r . ) , P r a z o s i n ( P r a . )  and th e  com bined d ru g s  b e tw e e n  
h ig h  d o s e  o f  V e ra p a m il and  P r a z o s in [V er. (H )+ P ra . ]
The v a lu e s  a r e  m eanj_S.E.
p - v a lu e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g ro u p ,  p < 0 .0 5 ,
**p<0.01
p - v a lu e s  w ith  r e s p e c t  t o  g ro u p l  a t  th e  same tim e  i n t e r v a l  ,^ p < 0 .05 ,
@@ . @@@p < 0 .0 1 , p<0.001
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» O?

C aC l2 a lo n e

C aC l2+ V er. (L)
CaCl + P ra . 
C aC l2+V e r . (H)

no C aC l2
C aC l2+ V er.(H ) 

P r a .

&
£

1 2 3' ( h r . )
Drug in f u s io n  ------------ }
CaCl2 in f u s io n ------- *

F i g .9 : P e rc e n ta g e  c h a n g e s  o f  r e n a l  v a s c u la r  r e s is ta n c e (R V R )  in  d o g s
i n f u s i o n  w i th  C aC l2 and p r e t r e a t e d  w ith  low  ( บ  o r  h ig h (H ) d o se  
o f  V e ra p a m il(V e r . )  , P r a z o s in ( P r a .)  and th e  com bined  d ru g s  b e tw een  
h ig h  d o s e  o f  V e ra p a m il and P r a z o s in tV e r . ( H ) + ? r a . ]
The v a lu e s  a r e  m ean+S.E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g ro u p ,  p < 0 .0 5 , 
* * ไ*:**p < 0 .01 , p < 0 .001
p - v a lu e s  w i th  r e s p e c t  t o  g ro u p l  a t  th e  same tim e  i n t e r v a l ,  p < 0 .0 5 ,
(3@ _ __ 0(2(2p < 0 .0 1 , p< 0.001
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^-------  C a C l^ in fu s io n  ------------->

F i g .10  ะP e rc e n ta g e  c h a n g e s  o f  r e n a l  f r a c t io n ( R F )  and f i l t r a t i o n  f r a c t io n ( F F )  
i n  d o g s i n f u s i o n  w ith  CaCl^ and p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) 
d c s e  c f  V e ra p a m il(V e r . ) ,P r a z o s i n ( P r a . )  and th e  com bined  d ru g s  b e tw een  
h ig h  d o s e  o f  V erap am il and F r a z o s in [ V e r . (H) + P ra . ]
The v a l u e s  a r e  meanj-S.E.
p - v a lu e s  w i th  r e s p e c t  to  c o n t r o l  c o n d i t i o n  o f  ea c h  g ro u p , p < 0 .0 5 ,
★  ไ*-p < 0 .01 <a
@@ @(aap < 0 .01 , p < 0 .001
p -v a lu es  w ith  re sp e c t to  groupl a t  th e  same time in te r v a l ,  p<0.05,
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^Osm

^-----  CaCl^ in f u s io n  --------------^
F i g . 11 :P e r c e n ta g e  c h a n g e s  o f  u r i n e  flo w (V )an d  u r i n e  o s m o l a l i t y (บQsn1) i n dogs 

i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) d o s e  o f  
V erap am i1 (V e r . )  , P r a z o s i n ( P r a . )  and th e  ccn±>ined d ru g s  b e tw een  h ig h  
d o s e  o f  V e ra p a m il and P r a z o s in [V e r . (H )+ P ra . ]
The v a lu e s  a r e  m ean+S-E .
p - v a lu e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g r o u p ,  p < 0 .0 5 ,
* * p < 0 .0 1 , * * * p < 0 . 0 0 1

p - v a lu e s  w i th  r e s p e c t  t o  g ro u p l  a t  th e  same tim e  in t e r v a l ,® p < 0 .0 5 ,
@@ „ @(30

p < 0 . 0 1  p < 0 . 0 0 1
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^,0

C aC l2+ V e r.(L ) 
C aC l2+?r a .
C a d 2+V er. (H)

C aC l2 a lo n e
C aC l2+ V er.(H ) 

P r a .

ท๐ C aC l2

^------ CaCl2 in f u s io n  ------------ ^
F i g . 1 2 - .P e rc e n ta g e  c h a n g e s  o f  u r in a r y  o s m o la r  e x c r e t i o n (บ0 smV) and o sm o la r

c l e a r a n c e ( c  ) i n  dogs in f u s i o n  w i th  CaCl„ and p r e t r e a t e d  w ith  Osm 2
lo w (L )o r  h ig h (H ) d o se  o f  V e ra p a m il(V e r . ) ,P r a z o s i n ( P r a . )  and th e  
com bined  d ru g s  b e tw een  h ig h  d c s e  o f  V e ra p a m il and P r a z o s in [ V e r . (H)+ 
P r a . ]  . The v a lu e s  a r e  m ean+S .E .
p - v a l u e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  each  g ro u p , p < 0 .0 5 , 
** p < 0 .01

@
(3(2 (30(3p< 0.01  , p<0.001
p -v a lu e s  w ith  re sp e c t to  group l a t  the  same time in te r v a l ,  p<0.05,
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4---------------------------------Drug in f u s io n  -------------^
^-------  C aC l2 in f u s io n  ---------- ^

F i g .1 3 ะP e rc e n ta g e  c h a n g e s  o f  f r e e  w a te r  c l e a r a n c e ( c  0 ) i n  d o g s  in f u s io n  
w i th  C aC l2 and p r e t r e a t e d  w i th  low (L ) o r  h ig h 'fH ) d o s e  c f  V erapam il 
(V e r. ) , P r a z o s in ( P r a .  ) and th e  com bined d ru g s  b e tw e e n  h ig h  d o se  c f  
V e ra p a m il and P r a z o s in [V e r . (H )+ P ra .]
The v a lu e s  a r e  m ean+S.E .
p - v a lu e s  w ith  r e s p e c t  to  c o n t r o l  c o n d i t io n  o f  e a c h  g ro u p ,  p < 0 .0 5 ,
* * p < 0 .0 1 ,* * * p < 0 .0 0 1
p - v a lu e s  w ith  r e s p e c t  t o  g ro u p l  a t  th e  same t im e  i n t e r v a l  ,®p<0.05 , @@ @(3(3p < 0 .อา , pCO.OOl
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IV
V
I I
VI
I I I  
I

C a C l2+ V e r . (H)
C a d  2+P r a .
CaCl a l o n e  
C a d  + V e r . ( H ) + P r a . 
C aCl2+V e r . (L)  
no CaCl2

0 1 2 3 (hr.)
f Drug i n f u s i o n  --------------->

CaCl 2 in f u s i o n  ----------------}

F ig  .1 4 :P e r c e n ta g e  c h a n g e s  o f  p la sm a  o s m o la l i t y  (£'0 ) i n  d o g s  i n f u s i o n  w ith
C aC l2 and  p r e t r e a t e d  w ith  low (L ) o r  h ig h (H ) d o se  o f  V e ra p a m il(V e r . ) ,  
P r a z o s i n ( P r a . ) and th e  com bined d ru g s  b e tw een  h ig h  d o se  o f  V erap am il 
and P r a z o s i n [ V e r . (H )+ P ra . ]
The v a lu e s  a r e  mean+s E .
No s i g n i f i c a n t  d i f  f  e r e n c e s  (p.<0. OT ) w ere n o te d  from  th e  v a lu e s  d u r in g  
c o n t r o l  p e r io d  and d u r in g  e x p e r im e n ta l  p e r io d
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p N a

V I  C a C l 2 + V e r . ( H )  
P r a ,

I I  C a C l  a l o n e
I I I  C a C l 2 + V e r . ( L )  
I  n o  C a C l
I V  C a C l  + V e r . ( H )
V  C a < _ l 2 + P r a  •

4- - - - - - - C a C l 2  i n f u s i o n - - - - - - - - - - - - - - - - - - - )

F i g .  1 5  ะ P e r c e n t a g e  c h a n g e s  o f  p l a s m a  s o d i u m ( P N  ) , p o t a s s i u m ( p ^ ) a n d  c h l o r i d e  
( p  )  c o n c e n t r a t i o n  i n  d o g s  i n f u s i o n  w i t h  C a C l 2  a n d  p r e t r e a t e d  w i t h  

l o w ( L )  o r  h i g h ( H )  d o s e  o f  V e r a p a m i l ( V e r . ) 1 P r a z o s i n ( P r a . )  a n d  t h e  
c o m b i n e d  d r u g s  b e t w e e n  h i g h  d o s e  o f  V e r a p a m i l  a n d  P r a z o s i n [ V e r . ( H ) +  
P r a .  ]  .  T h e  v a l u e s  a r e  m e a n + S . E .
N o  s i g n i f i c a n t  d i f f e r e n c e s ( p < 0 . 0 5 ) w e r e  n o t e d  f r o m  t h e  v a l u e s  d u r i n g  
c o n t r o l  p e r i o d  a n d  d u r i n g  e x p e r i m e n t a l  p e r i o d
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C a d 2 + V e r .  ( H )  
C a C l 2 + P r a .  
C a d  a l o n e  
C a C l 2 + V e r . (L)
C a d 2 + V e r .  ( H )  

P r a .

n o  C a C l 2

^ - - - - - - - - - -  C a C l 2  i n f u s i o n  - - - - - - - - - - - ^

F i g . 16 P e r c e n t a g e  c h a n g e s  o f  p l a s m a  c a l c i u m (p ) a n d  i n o r g a n i c  p h o s p h o r u s  
( p  )  c o n c e n t r a t i o n  i n  d o g s  i n f u s i o n  w i t h  C a C l 2  a n d  p r e t r e a t e d  w i t h  

l o w ( L )  o r  h i g h ( H )  d o s e  o f  V e r a p a m i l ( V e r . ) , P r a z o s i n ( P r a . )  a n d  t h e  
c o m b i n e d  d r u g s  b e t w e e n  h i g h  d c s e  o f  V e r a p a m i l  a n d  F r a z o s i n [ V e r . ( H ) +  
P r a . ]  .  T h e  v a l u e s  a r e  m e a n + S . E .
p - v a l u e s  w i t h  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g r o u p ,  p < 0 . 0 5 ,
* * p < 0 . 0 1 , * * * p < 0 . 0 0 1

@@

p < 0 . 0 0 1

p - v a lu e s  w i t h  r e s p e c t  t o  g r o u p l  a t  th e  same t im e  i n t e r v a l ,  pCO.O.1,
(3(2(3
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p la s m a  o s m o l a l i t y  c F i g - 1 4 ) ,  p la s m a  c o n c e n t r a t i o n s  o f  s o d iu m ,  p o ta s s iu m  

a n d  c h l o r i d e  ( F i g . ใ 5 )  t h r o u g h o u t  t h e  e x p e r im e n t a l  p e r i o d  o f  C a C l2 

i n f u s i o n .  S in c e  t h e  a n im a ls  g i v e n  in t r a v e n o u s  C a C l2 i n f u s i o n ,  p la s m a  

c o n c e n t r a t i o n  o f  c a l c iu m  ( F i g . 1 6 )  e le v a t e d  p e r s i s t e n t l y  a l l  a lo n g  t h e  

s t u d y  p e r i o d s .  I t  w a s  o b s e r v e d  t h a t  p la s m a  c o n c e n t r a t i o n  o f  i n o r g a n i c  

p h o s p h o r u s  ( F i g . 1 6 )  a l s o  in c r e a s e d  t o  t h e  h i g h e r  l e v e l  a s  c o m p a re d  w i t h  

t h e  c o n t r o l  g r o u p  ( g r o u p  I ) .

E f f e c t s  o f  i n t r a v e n o u s  C a C l2 i n f u s i o n  o n  r e n a l  e l e c t r o l y t e s  e x c r e t i o n

G ro u p  I  ะ C o n t r o l  a n im a ls

A s sh o w n  i n  t a b l e  1 3 , f r a c t i o n a l  e x c r e t i o n  o f  c a l c iu m  (F E ç a ) 

s l i g h t l y  d e c r e a s e d  f r o m  2 .3 3 + 0 .7 1  t o  1 .8 8 + 0 .6 6  % ( p ( 0 . 0 5 )  a t  t h e  2nc* 

h o u r  p e r i o d  a f t e r  i n t r a v e n o u s  i s o t o n i c  s a l i n e  i n f u s i o n .  T h e  o t h e r

v a r i a b l e s  d i d  n o t  s i g n i f i c a n t l y  a l t e r  t h o u g h o u t  t h e  e x p e r im e n t a l  p e r i o d .

G ro u p  I I  ะ H y p e r c a lc é m ie  a n im a ls

E f f e c t s  o f  i n t r a v e n o u s  C a C l2 i n f u s i o n  o n  r e n a l  e l e c t r o l y t e s  

e x c r e t i o n  a r e  s h o w n  i n  t a b l e  1 4 .  T h e  C a C l2 i n f u s i o n  c a u s e d  a  

s i g n i f i c a n t  i n c r e a s e  i n  f r a c t i o n a l  e x c r e t i o n  o f  s o d iu m  (F E ^ ja )  a n d  

c h l o r i d e  (F E (n j )  a t  t h e  1 s t  h o u r  p e r i o d  a n d  in c r e a s e d  p r o g r e s s i v e l y  t o  

r e a c h  a  s i g n i f i c a n t  l e v e l  a t  t h e  3 rc  ̂ h o u r  p e r i o d  o f  C a C l2 i n f u s i o n  

( p < 0 .0 1  a n d  p < 0 . 0 5 ) .  I t  h a s  b e e n  s h o w n  t h a t  t h e  s i m i l a r  t r e n d  w a s

a n d  c h l o r i d e  ( ข ^ j V ) .o b s e r v e d  i n  u r i n a r y  e x c r e t i o n  o f  s o d iu m  ( บ ^ a



6 6

T a b le  13 E f f e c t s  o f  in t r a v e n o u s  i s o t o n i c  s a l i n e  i n f u s i o n  on r e n a l
e l e c t r o l y t e s  e x c r e t i o n  i n  th e  l e f t  k id n e y  o f  f o u r  c o n t r o l  
d o g s .  (M ean+S .E .)

S a l in e  i n f u s i o n
S a l in e i n f u s i o n

V a r ia b le s C o n tro l .1 h r . 2 h r . •3 h r .

UM vNa 5 .3 8 5 .42 5 .3 3 6 .1 3
(u E q /m in /k g .b w .) + 0 .73 + 0 .67 + 0 .6 3 +1 .03

บ V K 0 .85 0 .7 4 0 .7 4 0 .9 9
O u E q/m in /kg .bw . ) +0.21 + 0 .15 + 0 .1 5 + 0 .2 8

. ข V C l 5 .79 5 .8 6 5 .4 7 7 .1 5
(p E q /m in /k g  .b w . ) + 0 .80 + 0 .6 0 + 0 .5 3 + 0 .83

ช _ V Câ 0 .1 3 0 .1 2 0 .11 0 .2 0
(juEq/m in/kg .b w . ) +0.05 +0.05 + 0 .05 + 0 .05

บ , V P i 0 .7 2 0 .58 0 .79 1 .14
CjuEq/min/kg .bw ) + 0 .26 + 0.13 + 0 .22 + 0 .22

FEvtNa 2.31 2 .2 9 2 .3 2 2.51
(%) + 0 .30 + 0 .2 2 + 0 .2 6 + 0 .3 5

f e k 1 6 .0 3 1 4 .0 7 1 3 .9 4 1 7 .7 3
(%) +3.5  6 + 3 .5 2 + 2 .7 3 +4.61

FEC1 2 .9 2 2 .9 4 2 .81 3 .4 4
(%) + 0 .3 4 + 0 .2 3 + 0 .2 6 + 0 .3 3

FE „  Ca 2 .3 3 2 .1 5 1 .8 8 2 .1 7
(%) +0.71 + 0 .7 0 + 0 .6 6 + 0 .6 7

FE . P i 1 4 .2 8 1 3 .9 6 1 6 .9 6 2 3 .5 4
(%) + 3 .42 + 3 .1 0 + 3 .81 + 6 .5 4  .

P -v a lu e  w ith  r e s p e c t  to  c o n t r o l ,  p< 0.05
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S a l in e  in f u s io n
A f te r CaCl^ in f u s i o n

V a r ia b le s C o n tr o l 1 h r . 2 h r . 3 h r .
7 .6 8 ★  ไ*:

UM vNa 3.31 7 .1 3  . 1 0 .5 7
(ju E q /m in /k g .b w . ) +1 .18 + 1 .83 +1 .8 9 +1 .75

* *★ ★  * ★
V 0 .7 3 1 .48 1 .93 2 .6 5
C u E q /m in /k g .b w .) 4 0 .1 7 +0.31 . +0.21 + 0 .2 0

UC1V 3 .6 5 8 .8 7 1 0 .6 7 1 2 .9 4
(p E q /m in /k g  . bw . ) 41 .66 4 2 .3 8 4 2 .6 6 + 2 .3 4

★ ★  ★ ★  ★  ★บ V Ca 0 .1 0 0 .48 , 0 .5 7 0 .6 7
(p E q /m in /k g .b w . ) 4 0 .0 2 40.11 4 0 .0 8 + 0 .0 6

* ★บ— . V P i 0 .72 1. .37 1 .8 8 2 .3 4
(p E q /m in /k g  .bw . ) 4 0 .1 6 +0.27 + 0 .3 9 + 0 .55

FENa
★  *1 .2 8 3 .2 7 4 .1 6 5 .2 8

(%) + 0 .45 + 0 .97 +1 .20 + 0.81

f e k
* ★ ★  ★13 .31 2 8 .9 9 41 .5 8 5 9 .3 9

(%) 4 3 .8 8 + 8 .27 + 4 .2 7 +ใ 0 .8 6

FEC1
★1 .78 4 .8 4 6 .8 8 8 .0 5

(%) + 0 .8 2 +1 .28 +1 .77 + 1 .39

FE 0 Ca
★1 .31 5 .11 6 .3 2 7 .2 5

(%) + 0 .35 +1 .41 +1 .38 +1 .23
.

FE . P i 1 5 .1 3 27.81 3 9 .0 4 5 0 .5 2
(%) + 3 .0 0 +6.71 +11 .15 + 1 3 .0 6

P -v a lu e  w ith  r e s p e c t  t o  c o n t r o l ,  p < 0 .0 5 , p < 0 .0 1 , p<0.001
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T h e r e  w e r e  m a rk e d  in c r e a s e s  i n  f r a c t i o n a l  e x c r e t i o n  o f  p o ta s s iu m  ( F E ^ )  

a n d  u r i n a r y  e x c r e t i o n  o f  p o ta s s iu m  ( บ KV )  a s  w e l l  a s  u r i n a r y  e x c r e t i o n  

o f  i n o r g a n i c  p h o s p h o r u s  ( U p ^ v )  a t  t h e  2n ^  h o u r  a n d  3 rc * h o u r  o f  C a C l2 

i n f u s i o n  ( p < 0 . 0 5 ) .  F r a c t i o n a l  e x c r e t io n s  o f  b o t h  c a lc iu m  (F E ç  )  a n d  

i n o r g a n i c  p h o s p h o r u s  ( F E p ^ )  m a r k e d ly  in c r e a s e d  a t  t h e  1s t  h o u r  o f  

0 น ( แ 2 i n f u s i o n  a n d  r e v e a le d  a  s i g n i f i c a n t  v a lu e  a t  t h e  3 rc^ h o u r  

( p < 0 . 0 5 )  w h e re a s  u r i n a r y  e x c r e t i o n  o f  c a l c iu m  in c r e a s e d  s i g n i f i c a n t l y  

a t  t h e  1s t  h o u r  ( p < 0 . 0 5 )  a n d  p r o g r e s s i v e l y  i n c r e a s e d  a t  t h e  3 rc^ h o u r  o f  

C a C l2 i n f u s i o n  ( p < 0 . 0 0 1 ) .

G ro u p  I I I  ะ A n im a ls  p r e t r e a t e d  w i t h  a  lo w  d o s e  o f  V e r a p a m i l  

( 6  ]dg/kg  i n  t h e  r a t e  o f  1 m l / m in )

As sh o w n  i n  t a b l e  1 5 ,  i t  w a s  o b s e r v e d  t h a t  a f t e r  i n t r a v e n o u s  

C a C l2 i n f u s i o n ,  f r a c t i o n a l  e x c r e t i o n  o f  s o d iu m  in c r e a s e d  c o n t i n u o u s l y  

a n d  r e v e a le d  a  s i g n i f i c a n t  v a lu e  f r o m  ใ . 4 7 jf-0 .5 4  t o  6 .8 1 4 -1 .4 6  % a n d  t o  

8 . 7 1 + 1 . 4 4  % ( p < 0 . 0 1 )  a t  t h e  2n ^  a n d  3 rc^ h o u r  o f  C a C l2  i n f u s i o n ,  

r e s p e c t i v e l y .  A t  t h e  sam e t im e  p e r i o d s ,  f r a c t i o n a l  e x c r e t i o n  o f  

c h l o r i d e  a l s o  in c r e a s e d  i n  t h e  s i m i l a r  p a t t e r n  ( p < 0 . 0 0 1 ) .  T h e r e  w e re  

s i g n i f i c a n t  i n c r e a s e s  i n  f r a c t i o n a l  e x c r e t i o n  o f  p o ta s s iu m  ( p < 0 .0 0 1 )  

a n d  i n o r g a n i c  p h o s p h o r u s  ( p ( 0 . 0 1 )  a l l  t h e  e x p e r im e n t a l  p e r i o d s .  

F r a c t i o n a l  e x c r e t i o n  o f  c a l c iu m  in c r e a s e d  p e r s i s t e n t l y  f r o m  1 .5 1 J+0.4 7  

t o  7.75+1 -17 °t ( p < 0 . 0 1 )  a n d  t o  9 . 6 H 0 . 8 0  % ( p < 0 . 0 0 1 )  a t  t h e  2n ^  a n d  

3 r ( * h o u r  o f  C a C l2 i n f u s i o n ,  r e s p e c t i v e l y .  B o th  u r i n a r y  e x c r e t i o n  o f  

s o d iu m  e le v a t e d  p r o g r e s s i v e l y  f r o m  2 . 7 2_+1 .0 0  t o  1 5 .0 6 + 1 .6 5  

u E q / m in A g . b w .  ( p < 0 . 0 0 1 )  a n d  c h l o r i d e  f r o m  2 . 4 4 j+ 0 .8 3  t o  1 7 .3 8 + 1 .1 6
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T a b le  15 E f f e c t s  o f  in t r a v e n o u s  in f u s io n  on r e n a l  e l e c t r o l y t e s

e x c r e t io n i n  th e l e f t  k id n e y  o f f i v e  dogs p r e t r e a t e d w ith  a
low d o se o f  V e ra p a m il ( 6 / ig /k g in  th e r a t e o f  1 m l/m in ) .
(Mean+S.E .)

V erapam il in f u s i o n

B e fo re  CaCl^ A f te r C a d 2 i n f u s i o n
V a r ia b le s C o n tro l ' i n f u s i o n 1 h r . 2 h r . 3 h r .

บM V Na 2 .7 2 3 .4 8 7 .1 8 1 2 .0 9 ★  ★ ★  15 .06
(น-E q /m in /k g . bw. ) +1 .00 +0.81 +2.21 + 2 .33 +1 .65

UKV 0 .8 2 0.71 ** า .47 * าk ★2 .1 9 ใ*:**2 .4 0
(jjE q /m in /k g .b w . ) + 0 . าา + 0 .04 + 0 .16 + 0 .0 8 + 0 .1 2

UC1V 2 .4 4 3 .3 9 8 .1 9 1 3 .6 6 17?38
(^ E q /m in /k g  .bw . ) + 0 .8 3 + 0.95 +2.31 +1 .84 +1 .16

EL V Ca 0 .0 8 0 .0 8 0 .3 5 0. 62 ***0-79
(p E q /m in /k g .b w .) + 0 .0 3 + 0 .0 2 + 0 .1 0 + 0 . 09 + 0 . 04

u _ . V P i 0 .6 7 0.61 0..90 .2..3* * ** 2. 70
(p E q /m in /k g .b w .) + 0 .0 8 + 0 .0 8 •+0.28 +_0 .-24 + 0 .2 2

FEV,Na า .47 1 .79 3 .9 8 6 .8 * 8 .7 *
(%) + 0 .5 4 + 0 .1 4 + 1 .39 +1 .4 6 +1 .44

f e k ใ 9 .9 5 1 5 .7 0 3 6 .1 8 รา*.02 63^62
(%) + 4 .1 2 + 2 .35 + 5 .77 + 5 .0 0 + 7 .54

FEC1 2 .0 4 2 .3 8 5 .8 8 9 .6 * 1 2Î 37

(%) + 0.75 + 0 .7 2 +1 .98 +1 .65 +1 .65

FE :Ca 1 .51 ■ 1 .50 4 .3 7 ★  ★  7 .7 5 * * * 9 .61
(%) + 0 .4 7 + 0.35 +1 .31 + 1 .1 7 + 0 .8 0

FE„.P i 1 9 .7 9 1 6 .5 2 3 0 .9 6 4 9 .* 5 5 6 .7 2
(%) + 4 .57 + 2 .10 + 3 .57 +1 .59 + 2 .5  6

P -v a lu e  w ith  r e s p e c t  to  c o n t r o l ,  p < 0 .0 5 , p < 0 .0 1 , p<0.001
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/ lE q / m in / k g - b w .  ( p ( 0 . 0 0 1 )  a t  t h e  e n d  o f  t h e  e x p e r im e n t -  U r in a r y  

e x c r e t i o n  o f  p o ta s s iu m ,  c a lc iu m  a n d  i n o r g a n i c  p h o s p h o r u s  a l s o  

s i g n i f i c a n t  i n c r e a s e d  p r o g r e s s i v e l y  a l l  t h e  e x p e r im e n t a l  p e r i o d s

( p < 0 . 0 0 1 ) .

G ro u p  IV  ะ A n im a ls  p r e t r e a t e d  w i t h  a  h ig h  d o s e  o f  V e r a p a m i l  

(1 2  / I g / k g  i n  t h e  r a t e  o f  1 m l / m in )

T h e  r e s u l t s  a r e  sh o w n  i n  t a b l e  1 6 .  A  s i g n i f i c a n t  i n c r e a s e  i n  

f r a c t i o n a l  e x c r e t i o n  o f  s o d iu m  w a s  o b s e r v e d  g r a d u a l l y  f r o m  1 . 60_+0-2 5  

t o  8 .5 1 + 1 .6 1  % ( p < 0 . 0 5 )  a n d  t o  9 .1 0 + 1 .7 7  °t ( p < 0 . 0 5 )  a t  t h e  2n d  a n d  3 r d  

h o u r  o f  C a C l2  i n f u s i o n ,  r e s p e c t i v e l y ;  w h e re a s  f r a c t i o n a l  e x c r e t i o n  o f  

c h l o r i d e  m a rk e d  in c r e a s e d  i n  a l l  t h e  e x p e r im e n t a l  p e r i o d s  ( p < 0 . 0 1 ) .  

I t  w a s  f o u n d  t h a t  f r a c t i o n a l  e x c r e t i o n  o f  p o ta s s iu m  e le v a t e d

p r o g r e s s i v e l y  f r o m  1 4 . 7 H 2 . 9 2  t o  5 7 .6 4 + 4 .7 5  % ( p < 0 . 0 1 )  a t  t h e  3 r d  h o u r

o f  C a C l2 i n f u s i o n .  F r a c t i o n a l  e x c r e t i o n  o f  c a l c iu m  a s  w e l l  a s  i n o r g a n i c  

p h o s p h o r u s  i n c r e a s e d  f r o m  t h e  c o n t r o l  v a lu e  a n d  r e a c h e d  t h e

s i g n i f i c a n t  l e v e l  a t  t h e  2n d  ( p ( 0 . 0 1 )  a n d  3 r d  h o u r  o f  C a C l2 i n f u s i o n  

( p < 0 . 0 1 ,  p < 0 . 0 5 ) .  I t  w a s  i n d i c a t e d  t h a t  u r i n a r y  e x c r e t i o n  o f  s o d iu m ,

p o ta s s iu m  a n d  c h l o r i d e  in c r e a s e d  s i g n i f i c a n t l y  a s  t h e  sam e p a t t e r n  o f  

i t s  f r a c t i o n a l  e x c r e t i o n .  E i t h e r  u r i n a r y  e x c r e t i o n  o f  c a l c iu m  o r  

i n o r g a n i c  p h o s p h o r u s  s h o w e d  a  s i g n i f i c a n t  i n c r a s e  a l l  t h e  e x p e r im e n t a l  

p e r i o d s .



T a b le  ไ 6 E f f e c t s  o f  in t r a v e n o u s  CaCl^ in f u s io n  on r e n a l  e l e c t r o l y t e s  
e x c r e t io n  i n  th e  l e f t  k id n ey  o f  f i v e  dogs p r e t r e a t e d  w i th  a  
h ig h  d o se  o f  V erap am il ( า 2 /u g /k g  in  th e  r a t e  o f  า m l /m in ) .  
(Mean+S .E . )

7ใ

V erap am il in f u s io n

V a r ia b le s C o n tro l
B efo re  CaCl2 A f te r  

i n f u s io n  1 h r .
C aC l2 in f u s io n

2 h r .  3 h r .

บ„ V Na 3 .2 3 5 .3 9 1 1 .1 2 1 5 .4 8 1 5 .8 *
(^pE q/m in/kg.bw . ) + 0 .54 +1 .57 + 2 .8 9 + 2 .73 + 2 .9 2—

V 0 .6 5 0 .93 1 .85 2 .2 7 2 .3 3
(^ E q /m in /k g .b w . ) + 0 .10 + 0 .18 + 0 .2 2 + 0 .2 3 + 0 .2 7

UC1V 3 .1 3 4.81 13.11 1 8 .3 8 1 9 .5 5
(^lE q/m in/kg  .bw . ) + 0 .67 + 1 .6 8 + 2 .99 + 2 .8 6 4-3.01

ข V Ca 0.1 0 0.11 0 .5  6 0. 8* 0 -88
C p E q /m in /k g .b w .) + 0 .02 + 0 .0 4 + 0 .1 4 + 0 .3 7 +0 . 1 6

u „ .vP i 0 .7 3 0 .8 4 1 .3 9 2 -0 2 2. 2*
fyaE q/m in/kg.bw . ) +0..14 + 0 .1 3 +0. 06 + 0.-12 + 0 .-22

FE„Na 1 .60 2 .45 6 .1 3 8 .5 *  • 9 .1 0
(%) +0.25 +0.71 +1 .69 + 1 .61 +1 .77•

f e k 14.71 19.05 4 3 .9 6 5 4 .2 7 5 7 .6 4
(%) + 2.92 +2.75 + 4 .83 +5 .24 4 4 .7 5~ — —

FEC1 1 .86 2 .6 3 8 .6 4 11 .99 1 3 .4 6
(%) + 0 .39 + 0 .92 + 2 .19 + 2 .1 8 + 2.21*■™
FE ", Ca 2 .4 2 .1 .79 6 .7 2 9 .4 0 1 0 .4 4
(%) + 0 .8 6 +0.61 +1 .77 +1 .4 6 +1 .84““ —
FE . P i 21 .10 21 .69 2 2 .1 6 4 3 .9 2 5 2 .6 9
(%) + 4.75 + 3.48 . +2.01 +1 .69 +1 .3 9

P -v a lu e  w ith  r e s p e c t  to  c o n t r o l ,  p < 0 .0 5 , p<0.01
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Group V ะ Animals p re trea ted  with Prazosin 
(20 ,ugAg in  the  ra te  of 1 ml/min)

As shown in  ta b le  17. F rac tional excretion of sodium 
increased from 1.66+0.45 to  9.17+2.92 % (p<0.05) and ch lo rid e  from 
1.72_+0.49 to  12.57+3.56 % (p<0.05) a f te r  3 hour of CaCl2 in fu sio n . A 
marked increase in f ra c tio n a l excretion of potassium was noted 
s ig n if ic a n tly  a l l  the  experimental periods (p<0.01). I t  was observed 
th a t , both f ra c tio n a l excretion of calcium and inorganic phosphorus 
increased gradually in  the same p a tte rn  a t  1s t  5 2nd and 3rd hour of 
CaCl2 infusion (p (0 .05). Urinary excretion  of sodium, potassium, 
ch lo ride and inorganic phosphorus were elevated s ig n if ic a n tly  as the  
same p a tte rn  of i t s  f ra c tio n a l excretion a t  a l l  periods.

Group VI : Animals p re trea ted  w ith the  combination both
of high dose of Verapamil and Prazosin

The re su lts  are  summarized in  ta b le  18. The CaCl2 in fusion  
caused a s ig n ific an t increase in  f ra c tio n a l  excretion of sodium from 
2.37_+0.55 to  5.69^0.50 % (p(0.001) and ch lo ride  from 2.54+0.66 to
8.72_+0.62 °t (p<0.01) a t the end of 0ทผ2 in fu sio n . F rac tio n a l excretion  
of calcium was also increased p rogressively  which c o rre la te d  w ith i t s  
u rinary  excretion (p{0.01). Both urinary  excretion of sodium and 
ch lo ride  elevated s ig n if ic a n tly  in  the  same p a tte rn  of i t s  f ra c tio n a l  
excretion a t a l l  periods (p<0.001 andp< 0 .01). There was ind ica ted  
th a t , urinary  excretion of potassium increased s l ig h tly  a t  th e  2nd hour
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T a b le  17 E f f e c t s  o f  in t r a v e n o u s  CaCl^ in f u s io n  on r e n a l  e l e c t r o l y t e s  
e x c r e t i o n  i n  t h e  l e f t  k id n e y  o f  f i v e  d ogs p r e t r e a t e d  w ith  
P r a z o s in  (2 0 y ig /k g  in  th e  r a t e  o f  1 m l/m in  ) .  (Mean+S .E . )

P ra z o s in  i n f u s io n
E e fo re  CaCl^ A f te r  CaCl 2 i n f u s i o n

V a r ia b le s C o n tr o l in f u s io n 1 h r . 2 h r . 3 h r .
* *ข„  V Na 3 .1 0 5 .1 9 8.71 1 3 .5 6 1 4 .5 4  •

(^ E q /m in /k g  .bw . ) + 0 .8 7 +1 .5 6 + 2 .05 +2.71 + 3 .7 7

0 .6 0 ★  * ไ*:** * *
UKV 0.71 1 .52 2 .2 7 2 .2 4
ÿ j£ q /m in /'k g  .bw . ) + 0 .0 9 + 0 .08 + 0 .1 4 + 0 .1 2 + 0 .2 8

★ ** » *บc 1V 2 .7 8 4 .7 8 1 0 .3 6 16.31 1 7 .4 3
lp .E q /m in /kg  .bw . ) + 0 .7 7 +1 .61 + 2 .1 8 + 2 .8 7 + 4 .0 2

0 .0 9 * * * *บ,, V Ca 0 .1 7 0 .5 9 0 .7 2 0-84
t^pE q/m in/kg .b w . ) 4 0 .0 3 + 0 .06 + 0 .1 6 + 0 .1 2 + 0 .1 8

บ1-. V P i 0*68 1 .06 1..8s 2 .* 3 2 .2 3
(^lEq/m in/kg .b w . )t + 0.14 4 0 .3 8 +0.11 + 0 .2 0 + 0 .18

f e mNa 1 .6 6 * *2.51 5 .1 0 8 .01 9 .1 7
(%) + 0 .4 5 + 0 .6 9 +1 .33 + 2 .0 7 + 2 .9 2

f e k
* * ★  * *1 3 .1 9 14 .4 4 3 7 .3 0 5 7 .3 8 5 9 .5 7

(%) +1 .64 +1 .05 + 3 .9 6 + 5 .35 + 1 0 .6 4

FEC1
* * *1 .7 2 2.81 6 .9 4 11 .15 1 2 .5 7

(%) + 0 .4 9 + 0 .8 7 +1 .55 +2.61 + 3 .5 6

FECa
★ * *1 .99 3 .3 4 8 .1 3 9 .3 9 11 .3 6

(%) + 0 .5  6 +1-19 + 2.45 +1 .89 + 2 .7 4

FE . P i
■ ** * *1 9 .4 4 2 5 .1 4 3 7 .8 4 4 9 .5 5 5 5 .4 5

(%) +3.11 + 4 .32 + 4 .05 +6.31 + 9 .4 8

p - v a l u e  w i t h  r e s p e c t  t o  c o n t r o l  , * p < 0 . 0 5 , * * p < 0 . 0 1 1 * * * p < 0 . 0 0 1
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T a b le  18 E f f e c t s  o f  in t r a v e n o u s  CaCl^ i n f u s i o n  on r e n a l  e l e c t r o l y t e s  

e x c r e t i o n  in  th e  l e f t  k id n e y  o f  f i v e  d o g s p r e t r e a t e d  w ith  
th e  c o m b in a tio n  o f  h ig h  d o se  o f  V erap am il and  P r a z o s in  
(M ean+ S .E .)

V e ra p a m il+ P ra z o s in i n f u s io n

V a r ia b le s C c n tr o l
B e fo re  CaCl^ 

in f u s io n
A f t e r  CaCl 

1 h r .
2 i n f u s i o n  

2 h r . 3 h r .

บx1 V Na 4 .9 5 5 .8 2 1 3 .4 3 1 5 .8 4 1 3 .7 5
(p E q /m in /k g .b w . ) + 0 .83 +1 .03 + 0 .7 7 +1 .59 +1 .0 6

V 0 .5 0 0 .6 6 1 .20 1 .56 1 .82
(^ E q /m in /k g .b w .) + 0 .1 4 + 0 .0 8 + 0 .1 8 + 0 .1 6 + 0 .1 8— — ““
บ V C l 4 .3 8 5 .51 15 .2 6 1 8 .1 7 1 7 .1 4
(juE q /m in /kg .bw . ) + 0 .9 9 + 0 .7 6 + 0 .7 3 +1 .88 +1 .34~
บ V Ca 0 .1 0 0 .1 3 0. 82 .1. 0*2 0.̂ 9*7
(yuE q/m in/kg .bw . ) + 0 .0 2 + 0 .0 3 + 0 .1 0 + 0 .1 5 + 0 .1 7— —

** ★  * ***บ V P i 0 .8 4 0 .7 8 1 .5 6 2 .0 4 2 .4 9
(juE q '/m in/kg. bw . ) + 0 .2 8 + 0.31 + 0 .2 7 + 0 .3 8 + 0 .1 7

FENa 2 .3 7 2 .5 2 ★  ★  5 .1 6 6 .4 5 5 .6 9
<*) - + 0 .55 + 0 .53 + 0 .3 4 + 0 .65 + 0 .5 0

f e k 11 .23 13 .2 3 2 0 .3 9 2 6 .4 2 3 0 .6 6
(%) +4.31 + 2.75 +1 .81 + 3 .1 6 + 5 .0 2—

FEC1 2 .5 4 2 .9 8 ★  ★  7 .6 3 9 .0 7 8 .7 2
(%) + 0 .5 6 + 0 .62 + 0 .6 6 + 0.95 + 0 .6 2—
FE„Ca 1 .99 2 .2 8 8 .3 7 1 0 .3 9 9 .5 8
(%) + 0 .5 8 + 0 .5 3 +1 .0 4 +1 .74 + 1 .9 6~ —
FEP i 2 2 .1 7 18 .15 2 9 .1 7 3 6 .2 0 4 6 .8 *
(%) +5.41 + 6 .6 7 + 5 .2 3 + 6 .9 3 + 5 .6 3““ —
P -v a lu e  w ith  r e s p e c t  to  c o n t r o l ,  p < 0 .0 5 , p < 0 .0 1 , p<0.001
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(p<0.01 ) and 3r(  ̂ hour of CaCl? infusion (p<0.05), whereas f ra c tio n a l 
excretion of potassium increased s ig n if ic a n tly  only a t the  3 hour of 
0น(แ2 infusion (p<0.05). F ractional excretion of inorganic 
phosphorus increased s l ig h tly  and reached a s ig n if ic a n t lev e l a t the  2nrï 
and 3rc  ̂ hour of CaCl2 infusion  (p<0.01), while i t s  u rinary  excretion 
increased s ig n if ic a n tly  a t  a l l  periods.

In comparison of th e  re s u l ts ,  th ree  hour a f te r  intravenous 
CaCl2 in fusion , f ra c tio n a l  excretion  of sodium (F ig .17), potassium 
(F ig .18), ch lo rid e  (F ig .19 ); calcium (F ig .20) and inorganic 
phosphorus (F ig .21) were increased s ig n if ic a n tly  a l l  experim ental 
periods in  group II-VI as compared to  the  co n tro l group (group I)  a t 
the  same tim e in te rv a l . I t  was ind icated  th a t ,  u rinary  
excretion of sodium (F ig .22), potassium (F ig .23), ch lo ride  (F ig .24), 
calcium (F ig .25) and inorganic phosphorus (F ig .26) of animals in  group 
II-VI markedly increased in  the  s im ila r p a tte rn  which s ig n if ic a n tly  
d iffe red  from the  co n tro l group (group I) throughout th e  experimental 
p eriods. I t  has been shown th a t a lte ra tio n s  of percentages of 
f ra c tio n a l  excretion  of sodium (F ig .17) and ch lo rid e  (F ig .19) of 
animals in  group VI were less than th a t of group II-V throughout the 
study period . Sim ilar changes were noted in  urinary  excretion  of 
sodium (F ig .22) and ch lo ride  (F ig .24) in the same time in te rv a l .
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F ig .1 7 :  P e rc e n ta g e  ch an g es  o f  f r a c t i o n a l  e x c r e t i o n  o f  so d iu m (F E ^a ) 
i n  dogs in f u s io n  w ith  C aC l2 and  p r e t r e a t e d  w ith  lo w (L ) o r  
h ig h (H )d o s e  o f  V e r a p a m il ( V e r .) ,P r a z o s in ( P r a . ) a n d  th e  com bined 
d ru g s  b e tw een  h ig h  d o se  o f  V erap am il and P r a z o s i n [ V e r . (H )+ 
P r a . ] .  The v a lu e s  a r e  m ean+S.E .

p -v a lu e s  w ith  r e s p e c t  to  c o n tro l  c o n d it io n  o f each g ro u p , *p<0'. 05
**p<0.0 1 ,***p<0.001
p - v a lu e s  w ith  r e s p e c t  to  g ro u p  I  a t  th e  same tim e  i n t e r v a l ,  

@p < 0 .0 5 ,@@p < 0 .0 1 ,@@@p<0.001



CH
AN

GE

7 7

Drug in f u s i o n
CaCl^ in f u s io n

F ig .1 8 :  P e rc e n ta g e  c h a n g e s  o f  f r a c t i o n a l  e x c r e t i o n  o f  p o ta s s iu m (F E ^ )  
i n  d o g s i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w i th  low (L ) o r  
h ig h (H )d o s e  o f  V e ra p a m il(V e r . ) .P r a z o s i n ( P r a . ) and th e  com bined 
d ru g s  b e tw een  h ig h  d o se  o f  V erap am il and P r a z o s in [ V e r . ( H ) + P r a . ] 
The v a lu e s  a r e  m ean+ S .E .
p - v a lu e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  e a c h  g ro u p , 
* p < 0 .0 5 ,* * p < 0 .0 1 ,* * * p < 0 .0 0 1
p - v a lu e s  w i th  r e s p e c t  to  g ro u p  I  a t  th e  same tim e  i n t e r v a l , 
®p<0.05 , @@p<0.01 / p < 0 .001
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F ig .1 9 :  P e r c e n ta g e  c h a n g e s  o f  f r a c t i o n a l  e x c r e t i o n  o f  c h l o r i d e (FEç ) 
i n  d o g s  i n f u s i o n  w i t h  CaCl^ and p r e t r e a t e d  w i t h  lo w (L )  o r  
h ig h (H )d o s e  o f  V e r a p a m il(V e r . ) , P r a z o s i n ( P r a . ) and t h e  com b ined  
d r u g s  b e tw e e n  h ig h  d o s e  o f  V era p a m il and P r a z o s in [ V e r .( H ) + P r a .] 
The v a lu e s  a r e  m ean + S .E .
p - v a l u e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,
* p < 0 .0 5  , * * p < 0 .01 ,* * * p < 0 .0 0 1
p - v a l u e s  w ith  r e s p e c t  t o  gro u p  I a t  t h e  same t im e  i n t e r v a l , 
@p < 0 .0 5 ,@@p < 0 .0 1 ,@@@p < 0 .0 0 1
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900 FECa *^

CaCl^ i n f u s i o n  -------------- ^
F i g . 20: P e r c e n ta g e  c h a n g e s  o f  f r a c t i o n a l  e x c r e t i o n  o f  c a lc iu m (F E C a) 

i n  d o g s  i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w i th  lo w (L )  o r  
h ig h ( H )d o s e  o f  V e r a p a m il(V e r . )  ,1P r a z o s in ( P r a . )and t h e  com b ined  
d r u g s  b e tw e e n  h ig h  d o s e  o f  V era p a m il and P r a z o s in [ V e r . (H )+ P r a .] 
The v a lu e s  a r e  m ean + S .E .
p - v a l u e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,  

p < 0 .0 5 ,  p < 0 .0 1 ,  p < 0 .0 0 1
p - v a l u e s  w i th  r e s p e c t  t o  gro u p  I a t  t h e  same t im e  i n t e r v a l , 
® p < 0 .0 5 ,@@p < 0 .0 1 ,@@@p < 0 .0 0 1
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-̂----  CaC^2 ^n^u s:'■๐n ------------>

F i g . 21 : P e r c e n ta g e  c h a n g e s .o f  f r a c t i o n a l  e x c r e t i o n  o f  i n o r g a n ic
p h o s p h o ru s (F E p ^ ) i n  dogs i n f u s i o n  w ith  C aC l2 a n d 'p r e t r e a t e d  
w i th  low  ( L )o r  h ig h (H )d o s e  o f  V e ra p a m il(V e r . ) , P r a z o s i n ( P r a . ) 
an d  th e  com bined  d ru g s  b e tw e e n  h ig h  d o s e  o f  V erap am il and  
P r a z o s in [ V e r .( H ) + P r a .]
The v a lu e s  a r e  m ean+S.E .
p - v a l u e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t i o n  o f  ea c h  g ro u p ,  

p < 0 .05 , p < 0 .01
p - v a l u e s  w i th  r e s p e c t  t o  g ro u p  I  a t  th e  same tim e  i n t e r v a l ,  
® p < 0 .0 5 ,@@p < 0 .0 1 ,@@@p<0.001
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<----- CaCl^ i n f u s i o n  ------------ ^

F ig .  2 2 :  P e r c e n ta g e  c h a n g e s  o f  u r in a r y  e x c r e t i o n  o f  so d iu m (บN^ v ) in  d o g s  
i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w i t h  lo w (L )o r  h ig h (H )d o s e  o f  
V e r a p a m il (V e r .) ,  P r a z o s in ( P r a . ) and t h e  com b in ed  d r u g s  b e tw e e n  
h ig h  d o s e  o f  V erap am il and P r a z o s in [ V e r .(H )+ P r a . ]
The v a lu e s  a r e  m ean +S .E .
p - v a l u e s  w ith  r e s p e x t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,
* p < 0 . 0 5 , * * p < 0 . 0 1 ,* * * p < 0 .0 0 1
p - v a l u e s  w ith  r e s p e c t  t o  g ro u p  I a t  th e  same t im e  i n t e r v a l ,  
@p < 0 .0 5 ,@@p < 0 .0 1 ,@@p < 0 .00 1
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^--------------------------------- - Drug i n f u s i o n  ------------ )
^------  CaCl^ i n f u s i o n  -------------)

F i g .2 3 : P e r c e n ta g e  c h a n g e s  o f  u r in a r y  e x c r e t i o n  o f  p o t a s s iu m (บ V) i n  d o g s  
i n f u s i o n  w i t h  CaCl^ and p r e t r e a t e d  w i t h  lo w (L ) o r  h ig h (H )d o s e  o f  
V e r a p a m il(V e r . ) , P r a z o s i n ( P r a . ) and t h e  com b ined  d r u g s  b e tw e e n  
h ig h  d o s e  o f  V erap am il and F r a z o s in [ V e r . (H )+ P ra . ]
The v a lu e s  a r e  m ean +S .E .
p - v a l u e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p , p < 0 .0 5 ,  
** ***p < 0 . 0 1 1 p < 0 .001

@p - v a l u e s  w i t h  r e s p e c t  t o  g r o u p l a t  t h e  same t im e  i n t e r v a l ,  p < 0 .0 5 ,  
0(2 00 0p < 0 .0 1 ,  p < 0 .0 0 1
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^------  CaCl^ in f u s i o n  -------------^

F ig .  2 4 :  P e r c e n ta g e  c h a n g e s  o f  u r in a r y  e x c r e t i o n  o f  c h l o r i d e (U ç^v) 
i n  d o g s  i n f u s i o n  w i th  C aC l2 and p r e t r e a t e d  w i t h  lo w (L )o r  
h ig h (H )d o s e  o f  V e r a p a m il (V e r .) ,P R a z o s in ( P r a .) and t h e  com b ined  
d r u g s  b e tw een  h ig h  d o s e  o f  V erap am il and P r a z o s in [ V e r . (H )+ 
P r a . ]
The v a lu e s  a r e  m e a n + s .E .
p - v a l u e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,
* p < 0 . 0 5 ,* * p < 0 .0 1 ,* * * p < 0 .0 0 1
p - v a l u e s  w i th  r e s p e c t  t o  gro u p  I  a t  t h e  same t im e  i n t e r v a l ,  
@p < 0 .0 5 ,@§p < 0 .0 1 ,@@@p < 0 .0 0 1
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^-----  C aC l2 ^n ^us;*-๐n ---------- >
F ig .  2 5 - P e r c e n ta g e  c h a  ig e s  o f  u r in a r y  e x c r e t i o n  o f  c a l c iu m (บc ^ v ) in

d o g s  i n f u s i o n  w i th  C aC l2 and p r e t r e a t e d  w i t h  lo w (L )o r  h ig h (H )  
d o s e  o f  V e r a p a m il(V e r . ) ,P r a z o s in ( P r a . )and  t h e  com b in ed  d ru g s  
b e tw e e n  h ig h  d o s e  o f  V erap am il and P r a z o s in [ V e r . ( H ) + P r a .]
The v a lu e s  a r e  m ean +S .E .
p - v a l u e s  w i th  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  e a c h  g r o u p ,
* p < 0 . 0 5 , * * p < 0 . 0 1 ,* * * p < 0 .0 0 1
p - v a l u e s  w ith  r e s p e c t  t o  gro u p  I a t  t h e  same t im e  i n t e r v a l , 
@p < 0 .0 5 ,@®p<0.01 ,®@@p < 0 .00 1
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4--------  CaCl^ i n f u s i o n   —— }

F ig .  2 6 : P e r c e n ta g e  c h a n g e s  o f  u r i n a r y  e x c r e t io n  o f  i n o r g a n ic  p h o s p h o ru s  
(U p^V )in  d o g s  i n f u s i o n  w i th  CaCl^ and p r e t r e a t e d  w i th  low (L ) 
o r  h ig h (H )d o s e  o f  V e r a p a m il ( V e r .) JP r a z o s in ( P r a . ) a n d  th e  
com bined  d ru g s  b e tw een  h ig h  d o se  o f  V erap am il and P r a z o s in  
[V e r . (H ) + P r a .]
The v a lu e s  a r e  m ean + S .E .
p - v a lu e s  w ith  r e s p e c t  t o  c o n t r o l  c o n d i t io n  o f  each  g ro u p ,  
*p<0.05,**P<0.011***p<0.001
p - v a lu e s  w ith  r e s p e c t  t o  g ro u p  I  a t  th e  same tim e  i n t e r v a l ,  
@p < 0 .0 5  , @0p<O.O1 , @@@p<0.001
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