Chapter IV

Results

Group 1

dogs induced

The resu
intravenous omep ;’a eated Qith furosemide and PEG
are shown in table furosemide alone, mean arterial blood
pressufe (MAP), hear ;sz u.ﬂétocrit (Hct) (Table 1) did not
i!ntrol value. There were also no

differences @H&these parameter: mide infusion alone

and” furosemide infusion plus
omeprazole.

AugAnEnINeIng . .

B. Effec!; of omeprazole on plasma e

¢ ool &)

The results are shown in table 2. Plasma sodium (Psa) and
chloride (Pc1) concentrations did not indicate the significant changes
throughout.the experimental period. Plasma potassium (Px) concentration

slightly decreased during furosemide infusion.



19

C. Effects of omeprazole on renal hemodynamics in the acute hypokalemic

dogs induced by furosemide infusion

The data in table 3 showed that no significantly changes in
glomerular filtration rate (GFR), effective renal plasma flow (ERPF),
effective renal blood flow (ERBE), and filtration fraction (FF) were
recorded in any period of the expeffi{g;s.

/>
-
During given“f@rogeuide'infusion'alone, urine flow rate (V)

,-"’x ' \
increased signifiij;}lﬁi;;om thelcontrol value (P<.01). During PEG

injection, urine flow rate ?boyeghﬁo significant change, when compared

. F ot
with furosemide infu , igne; guqing given omeprazole injection, urine

N

flow rate decrease ,}9§3t1Y%Z{QP given furosemide alone (P<.05).
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D. Effects of omeprazole ‘on urinary electrolyte excretions in the acute
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hypokalemic d?fs induced by furosemide infusion
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The results of changes in urinary electrolyte excretions in dogs
given intravenous omeprazole injection and pretreated with furosemide and
PEG are shown in' table 4' ‘and figure 4.4, During'given furosemide infusion,
Urinary titratable acid excretion (U:AV) did not significantly change from
the control value.. During PEG injection with furosemide, UraV increased
significantly to 8.87 + 7.85% (fig. 4.1) from the value which given
furosemide infusion (P<.05). During given omeprazole injection, UraV

showed no significantly difference from furosemide infusion period.

A progressive increase in urinary ammonium excretion (Ungy)

was recorded during given furosemide alone compared with control period
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(P<.05). There was nb significantly different in UnxwV during given
3

furosemide alone compared to PEG injection period. UnxuV showed no
3

significant change during given omeprazole in comparision to the period

of given furosemide infusion.

During given furose
ly from the control period (P<.05,

'&im excretion (UkV) increase but
T ——

nt in UvaV, Uc1V, and UxV were

excretion (Uc1V) increas

i ?,alone, urinary sodium (UsxaV) and chloride

P < .01, respectiv
| —

not significant.({ i

observed either PEG# when' ¢ Q_'red to given furosemide

infusion period.

a), potassium (FEk), and

chloride (FEc1) incr ’seg 11E 1 the period of infusion furose-

l-/_ ‘.-'a" g =3 3
and FEci duru’i elther'PEI?b ) injection when compared to the

ﬂﬂﬁiﬂﬂﬂ‘?ﬂﬂ’]ﬁ

QU ,

A EF of omeprazole o enera ' ciiaiio i e _chronic
pokal s i lc;uSz N semi inistration

The results in table 5 showed that there were no significantly

different in MAP, HR, and Hct throughout the study.
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B. Effects of omeprazole on plasma electrolytes in the chronic

hypokalemic dogs induced by prolonged furosemide administration

The data in table 6 showed that Pva slightly decreased after
chronic oral furosemide. However on the day of experiment, there was

no significantly change in Pya after furosemide infusion.

.
_—

Pk decreased"significantly (P<,011 after chronic oral furosemide,

_— n
and it kept a lower leyel .throughout the experiment.
" r |

!_

crease LW«Pc1 was recorded after chronic oral
f"___,

th day ?fuexperlment, there was no significantly

change in Pc1 after ésemlde 1nfus;on.

# ¥ |

l'"! ,-4-‘4" "_-/g‘ '
P e
C. Effects of omeprazole oﬁ—renal—gggodynamlcs in the chronic

.l"

\a_J.-_

‘ 7
hypokalemic dfgs 1nduced by prolonged furogemlde administration

'vg' =

T oy

The results in table 7 showed that there were no significantly
changes in_GFR, ERPF,"ERBF and FF._throughout the_study. The rate of
urine flow markedly increased when given furosemide infusion in compari-

sion-with, the .contrel period (P<£.01).

D. Effects of omeprazole on urinary electrolyte excretions in the

chronic hypokalemic dogs induced by prolonged furosemide administration

The data in table 8 and figure 4.5 showed that there were no

significantly different in ngy, NkV, and FEk throughout the study.
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UraV decreased signific&ntly (P<.001) after furosemide infusion

alone, then it increased significantly (P<.01) to 96.08 + 45.41% (fig

4.1) during omeprazole injection compared with furosemide alone.

UnaV, Uc1V, FEna and FEc1 increased significantly (P<.05, P<.05,

P<.01, P<.05, respectively) when furosemide infusion period compared to

HITTH
control period, but during PEG and{%:ﬁprazole injection they did not

show any alterations when comqﬁred wffgifurosemide alone.

o

Group 3

A. Effects of omepr

i %éged;by fﬁsulin infusion

S
)[7 7 2
/ B ¥ i
¥ FYE Y
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e

The data in iabl@igjshowéa?' at there were no significantly

P ?f,J:“
different in MAP, HR; and Hct between any peﬁ;od of the experiments.
4

- . —_— -
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B. Effects of omeprazole on plasma electrolytes in the acute

hypokalemic dogsinduced by inSulin infusion

The results in table 10 showed“that Px decreased significantly

from 3.96 +' 0149 'to 3.5 ¥0.52"mEq/L' (P<.01) after’infusion of insulin

and from to 3.5 + 0.52 to 3.19 + 0.44 mEq/L (P<.05) during insulin

alone compared to omeprazole injection.

There were no significantly different in Pva and Pc1 between

any period of the experiments.
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C. Effects of omeprazole on renal hemodynamics in the acute

hypokalemic dogs induced by insulin infusion

The results showed in table 11, there was no significantly
difference in V during given insulin infusion alone. The rate of urine
flow increased significantly during given either PEG or omeprazole when

compared to infuse insulin alone (E(;g}; P<.01, respectively).
=8 3 e £
‘There were nﬁ“éignificaﬂtly different in GFR, ERPF, ERBF and

FF throughout thenjﬁngff x

D. Effects of omepraz

hypokalemic do

e-‘ﬁv

# ¥

f f‘ 4 .‘.a' : ‘_.l,.’,l_.
j I f s e 'a-ﬁfd
The data in table 12 and £§gﬁfe 4.6 showed that UraV decreased but

no 51gn1f1cant aﬁfer 1nsﬁ11n 1nfusfon alone, ﬂhlle it showed no change

- L
during either PEg?or omeprazole injection wheq;bompared to insulin alone.

|

=

a4 LA

Ungy slightly decreased after insulin infusion except for during
given omeprazole injeétion it increased 'significafitly by approximately

67.78.+ 53.37% (fig 4.2) when compared to given insulin alone (P<.05).

UnaV increased but no significant after insulin infusio;. Uc1V
increased significantly (P<.05) during either insulin alone
or omeprazole injection, while FEc1 increased throughout the study and
significant during either PEG or omeprazole injection when compared

to insulin alone.
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No significantly changes in UgV and FEx were recorded in any

period of the experiments.
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Table 1 Effects of omeprazole on geneial circulation in the acute

hypokalemic dogs induced by furosemide infusion (Mean + S.D.)

Variables control furosemide furosemide + PEG furosemide + PEG

+ omeprazole

MAP 2.3 5 " 110.24

(mm. Hg) , . 1. 00N = _zo 36

HR

(beats/min)

Hct 29.90
(%) +8.61

ﬂ‘UEJ’J‘VIEWl‘iWEJ']ﬂ‘i

108.44

$20.45

184

ammnmwnﬂmaﬂ
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Table 2 Effects of omeprazole on plasma electrolytes in the acute

hypokalemic dogs induced by furosemide infusion (Mean + S.D.)

——————————————————————— —— —— — ————— — ——————— ——— — — —— —— T ———————————
Pt e

Variables control furosemide furosemide + PEG furosemide + PEG

+ omeprazole

Pya Ty e : 140.33
: e —

(mEq/L) +4.12

Pk 2.86 3.01

(mEq/L) 0.17 30,15

Pc1 205087, % 106.60 106. 60

(mEq/L) ' £5.12

e e . - o ——————————————————————
prgp ey X et

- AUEINENINYINS
RINNIUANINYINY
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Table 3 Effects of omeprazole on renal hemodynamics in the acute

hypokalemic dogs induced by furosemide infusion (Mean + S.D.)

Variables control furosemide furosemide + PEG furosemide + PEG

+ omeprazole

Vv 0.15%, C
(ml/min/kg) +0.03
GFR 1.25
(ml/min/kg) +0.24
ERPF 4.62
(ml/min/kg) +1.91
ERBF Yigimms o .87 7.18
(ml/min/kg) 33.46 +2.60 ,@.84 +2.73

- AUEANENTNGIRT .
Anadisfifindsihayn ="

e it i i e o S R T g

a

furosemide alone compared to control period

C omeprazole injection.compared to furosemide alone

* P<.05, ** P<.0O1

The data calculated as one kidney
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Table 4 Effects of omeprazole on urinary electrolyte excretions in
the acute hypokalemic dogs induced by furosemide infusion

(Mean + S.D.)

Variables control furosemide furosemide + PEG furosemide + PEG

+ omeprazole

_

Bra¥ e 1.25%, b 1.23
(nEq/min/kg) +0.51
UN%y 0.98
(uEq/min/kg) $0.17
UnaV 23.77
(uEq/min/kg) +6.37
UkV 1.93
(uEq/min/kg) +0.32
Uc1V 26.57
(MEq/min/kg) { 16.95
FENa 15.71
+4.14 +4.88 +4.42
ﬂuﬂl’wsmwmm 1.
+8.67
ﬂ{mamimummmaa 0.7
(%) $0.58 - +4.53 . 16.23 +6.44
a = furosemide alone compared to control period
b = PEG injection compared to furosemide alone

* P<.05, ** P<.01

The data calculated as one kidney
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Table 5 Effects of omeprazole on general circulation in the chronic
hypokalemic dogs induced by prolonged furosemide administration

(Mean + S.D.)

e L et P e e e P P T et e e L P

Variables before given after oral furosemide furosemide+PEG furosemide

oral furosemide +PEG+omeprazole
MAP - 136.45 136.00
(mm. Hg) +19.16 +20.06
HR ST 158 160
(beats/min) +21

o ————————————
gt =

AU INENTNEYINS
RINNTUUNIININY



30

Table 6 Effects of omeprazole on plasma electrolyfe in the chronic
hypokalemic dogs iﬁduced by prolonged furosemide administration

(Mean + S.D.)

Variables before given furosemide furosemide+PEG furosemide

oral furosemide +PEG+omeprazole

Pra 146.20 133,00 S ks 134.40 134.10

(mEq/L) +12.2 $2.73 +4.71

Px 4 2.62%%,b 2.54%%,C
(nEq/L) 0.5 0. 127 +0.14
Pc1 113.40 88. 20 94. 40

(mEq/L) 1553

0 Control pgi

a furﬁmide dléne coEred to'control period

v oyl LLEIY) A HELLT)
ANIRSH TN

cfore gi@’n oral furosemide
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Table 7 Effects of omeprazole on rénal hemodynamics in the chronic
hypokalemic dogs induced by prolonged furosemide administration

(Mean + S.D)

Variables after oral furosemide furosemide + PEG furosemide + PEG

+ omeprazole

¥ 0.14
(ml/min/kg) +0.09
- GFR 0.97
(ml/min/kg) +0.19
ERPF 7.85
(ml1/min/kg) +2.12
AERBF 13.85
(ml/min/kg) +3.18 &= +4. +5.09 +3.68
u?J'JVIEJﬂ'§WEJ'1ﬂ'§
13.83

M'la;immummmaa

a = furosemide alone compared to control period
** P<¢,01

The data calculated as one kidney.
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Table 8 Effects of omeprazole on urinary electrolyte excretions in the

chronic hypokalemic dogs induced by prolonged furosemide

administration (Mean + S.D.)

Variables after oral furosemide

furosemide

furosemide + PEG

furosemide + PEG

+ omeprazole

UraV
(ﬂEq/ min/kg)
Uﬂiy
(qu/min/kg)
UnaV
(qu/min/kg)
UV
Q1Eq/min/kg)
Uc1V
(UEq/min/kg)
FENa
(UEq/min/kg)
FEx
(uEa/min/kg)
FEc1

(uEq/min/kg)

[+
"

Q
]

*¥ P<.05,

0.7 T 0. 46%** .2 . 0.59

- -
+0.,30750.:29 +0. 36
o:ié,ffo.47 ! 0.51
0204 40418, < 4 +0.20
3’f; 12,09* a 5 : 11.72
+3*51 f jﬁ 27- 4 +6.69
0 . 88 ' 1 oil'gl ‘:'r ok 1 . 1 1

F P ’__ J‘:",.

£0.21° HEIr--—= 710.15

T e
2 88 TITZAB% 9 N 12.%§
vgg 86 7,01 #6259
Bicc Urove—— 8469
+1.07%a $3.94 +4.37
44.53 ¢ 50.40 44.35
$12.03  +8.48 +6.19
3.04! 13)56*0a 13.64
$2.35 46.16 +5.80

*¥* P<,01, *** P<.001

The data calculated as one kidney.

0.73**,¢
+0.38
0.48
+0.21
12.42
+8.76
1.28
+0.20
12.35
+8.26
9.96
+5.65
57.23
$16.91

13.51

furosemide alone compared to control period

omeprazole injection compared to furosemide alone
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Table 9 Effects of omeprazole on general circulation in the acute

hypokalemic dogs induced by insulin infusion (Mean + S.D.)

Variables control insulin insulin + PEG insulin + PEG

+ omeprozole

9.9 114.92

(mm. Hg) y 3.6 ' +9.37
HR 150
(beats/min) +27

ﬂ‘lJEI’J'VIEWIﬁWEﬂﬂ‘i
Qﬁ?&lﬂﬂ‘imﬂﬁﬁ’mmﬁﬂ
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Table 10 Effects of omeprazole on plasma electrolytes in the acute

hypokalemic dogs induced by insulin infusion (Mean + S.D.)

variables control insulin insulin + PEG insulin + PEG

+ omeprazole

Pya 140.90

(mEq/L) 45.19

A “1"_
‘*fr;

omep@ole

* P<.05, % P<aO1

ﬂUEI’J‘VIH‘VI‘ﬁ'WMﬂ‘i
QW'\@\"Iﬂﬁm NWI’W]EI'IQH

¢ - compared t%nsulin alone
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Table 11 Effects of omeprazole on renal hemodynamics in the acute

hypokalemic dogs induced by insulin infusion (Mean + S.D.)

Variables control insulin inéulin + PEG insulin + PEG

+ omeprazole

v 0.03**.c
(ml/min/kg) +0.02
GFR Y|
(ml/min/kg) +0.43
ERPF 8.17
(ml/min/kg) +3.68
EREF 11.85
(ml/min/kg) @.43 - ‘31.@ +6.52

» AUBINBNINGANT  wu

(%) +4.91 aiv. 12 £46.61 o/ +4.87
~RaNhaaiindieoan T
b = PEG injection compared to insulin alone

c omeprazole injection compared to insulin alone

** P<.01

The data calculated as one kidney

TA0UNS
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Table 12 Effects of omeprazole on urinary electrolyte excretions in

the acute hypokalemic dogs induced by insulin infusion (Mean + S.D.)

Variables control insulin insulin + PEG insulin + PEG

+ omeprozole

UraV 0.18
(UEq/min/kg) +0.06
Un%v 0.40%:¢c
(4Eq/min/kg) +0.09
. UxaV 4.30
(4Eq/min/kg) £1.81
UkV 0.79
(MEq/min/kg) #0.19
Uc1V 4,73%»¢
(UEq/min/kg) $1.81
FENa 2.53%:¢
(/;.Eq/mm/kg) . 74 $1.52 $1.49
Cqusiny
(/mq/mm/kgq.l +8.28 +5 84 +8 32 46.9
BN TTEAR) wma 3 B
(uEq/mik/kg)  0.97 +1.64 +2.16 +1.95
a = insulin alone compared to control period
b = PEG injection compared to insﬁlin alone
¢ = omeprazole injection compared to insﬁlin alone

* P<.05, ** P<.01

The data galculated as one kidney
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140" 4 | g ‘ III Group 2

120 ¢

. 100 +

% change

80 <

60 <+
40 +

20 T

-

\1' + omeprazole

Fig. 4.1 : Per ntage changes of urlnary ﬂratable acid excret:.on (U V)

fl ﬁﬁmﬁﬂiﬂiﬁﬂf“““”mm“m
g EE 2) and insulin (Gr. 3)
:LnquLOn

QW?@@W&M&%WQWBW@H

P-values with respect to furosemide (Gr. 1 and 2) or insulin

(Gr. 3) infusion

X P. <05 **'p <.01
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[:::]Group 1

L ol T paet S V//Asrose 2
120 + ¥ex S : 11 }eroup 3
100 ¢

80 + 7
60 1
40 4
] 2k
~20rk
a0 L :
: PEG + omeprazole
Fig. 4.2 : Percentége ¢hange c inary ammonium excretion (UﬁH V)
in hypoka Q;'; uflé Jection with PEG or PEG + 6mep%azole
and pretreat ith "~'dé Gr. 1 and 2) and insulin

R

'P-va}pes wlth respect to furosemide (Gr. 1 and 2) _

8 ‘ﬁﬂ"@”ﬂﬂﬂ?’ﬁ‘mﬂ‘i
’QW"IMH‘?EUNW]’JWEJ’IQB
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UKV
4
oo J D Group 1
) 24 T' Group 2

200t . ; 3 : U]IDGroup 3

lo ->

% change' 0

| 1

PEG + omeprazole

Fig 4.3 : potassium excretion (UgV)
ion with PEG or PEG + omeprazole
B 1 and 2) and insulin’
d ithmn‘osemide (Gr. 1 and 2)

or lnS‘le.n (Gr. 3) :Lnfus:Lon

ﬂ%%%ﬂﬁﬂﬁ%mﬂ‘i

P-values with respect to £ osem:.de ( 1 and 2)

’5] W’Wﬁ‘&ﬁ“i‘m iJ‘WT‘W]Eﬂ ﬂ d
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Group 1

1553

UTAV 130 -

(rEq/min/kg)
Q.54

UNHV 1.0%

3
(REe/min/kg)

UKV B

(MEg/min/kg)

j

=mide Furosemide

AN

TA !

R aﬁﬁﬁmﬁmﬁmm ]

= furosemide infusion V.S. control period

il | i .
~ Control Furosemide Furo

b = furosemide + PEG V.S. furosemide alone
* 2P X005

The data calculated as one kidney
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Group 2
1.54
**’c
U V To0-$
**'a
(PEq/mln/kg
0.54%
0
QT
0.6+
UNHV 0,511
(,.mq/min/k
o
"
i
l.6 lr
1.44
UKV 1.2
(MEg/min/kg)
PE 1@
0. 84

7

= g 1 1
furosemide inf i On e g

Af ter

AU Tt T LTI L S—

Eig. 465 % Effects of omeprazolé on and U Va in the hypokalemic

) BPEHEEIER et ATl [

The value is mean + S.E.

a = furosemide infusion period V.S. after oral furosemide

c = furosemide infusion + PEG + omeprazole V.S. furosemide
infusion period.

¥ = PROT

The data calculated as one kidney
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Group 3
1.5,
1.0
UTAV 0.5
(PEq/min/kg)
0
0.8 .
@ S 4
NH
F. 00,6
(RE9/min/kg)
0.44
oo 2 L o
UKV ¥ 1.81(
(PEq/mln/kg) o
1.44
h )
100
0.84

ﬂ B Eﬁ‘}‘ﬁ T

razole

o AR AN IRINA LR

dogs induced by insulin infusion.
The value is mean #* S.E.

c = insulin + PEG + omeprazole V.S. insulin alone
P2 Sl R0

The data calculated as one kidney.
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