g s A9d Alx

Z2x Ay 2 T3 Thiopental Sodium &] 7}& Al A7] 5l

B

=Abstract=

Influence of Intracerebroventricular Thiopental Sedium on the Renal Function
in Conscisus Rabbit

Ki B. Hong and Kyung W. Cho

Department of Physiology, Jeonbug National University Medical School

One of most frequently used anesthetic agents is barbiturate derivatives. Pentobarbital or
thiopental sodium have been used most frequently in the laboratory or clinical practice.
There have been reports on the renal effects of barbiturate anesthesia in human and labo-
artory animals. Renal effects of thiopental sodium anesthesia, however, are still controve-
rsial. One of the discrepancies may be derived from the doses used. It has been reported
that subanesthetic small dose of thiopental sodium influences the renal function directly.

To clarify possible central effects of very small amounts of thiopental sodium on the
renal function, experiments have been done in conscious rabbits. Thiopental sodium was
infused into the lateral cerebroventricle for 10 minutes.

Intracerebroventricular thiopental sodium induced increased urinary volume, glomerular
filtration rate and renal plasma flow by doses of 0,1~1.0mg/10 min/rabbit. Filtration fra-
ctions were not changed.

Sodium, chloride and potassium excretions were increased by 0.065mg/10 min/rabbit of
thiopental sodium without significant changes of renal hemodynamics.

Higher doses of thiopental sodium(0.1~1.0 mg/10 min/rabbit) induced greater increases of
electrolytes excretion and renal hemodynamics.

Free water clearance was not changed by thiopental sodium, but the fractional excretion
of free water showed a tendency of decrease.

Fractional excretion of sodium was increased by doses of 0.065 to 1.0mg of thiopental
sodium.

Highly significant correlation between the changes of glomerular filtration rate and the
changes of sodium excretion were found in the higher doses.

Plasma renin concentration (activity) was not changed by the centrally administered
thiopental sodium.

Intravenous thiopental sodium, 1.0 mg/rabbit, induced no changes of renal function in con-
scious rabbit.

These data suggest that intracerebroventricular thiopental sodium can increase urinary
sodium excretion directly by inhibition of sodium reabsorption in the reﬁal tubules and/or

indirectly by increasing the renal hemodynamics.
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Table 1. Effects of intracerebroventricular (icv) infusion of physiological saline on the renal function

in conscious rabbits

CI CII El Ell Ell ElvV EV EVI EVII

Vol 0.51 0.47 0.47 0.54 0.48 0.47 0.47 0.49 0.49
+0.05 0. 04 +0.04 0.05 10.04 0.04 +0.05 +0.03 +0.03

Cer 4.98 5.09 5.13 5.05 5.00 5.08 4.67 5.20 4.80
+0.29 0.44 +0.34 +0.23 10.38 +0.34 +0.30 =+0.38 +0.33

Cean 27.49 24.49 23.82 24.02 22.36 21.81 20.21 22.37 21.02
+2.70 +2.39 +2.11 +2.21 4-1.58 +1.80 +1.70 +2.04 +2.20

F/Fx100 18.64 20.53 21.56 21.22 21.89 22.25 23.41 22.92 23.38
+1.30 +1.35 +1.13 +1.45 41.37 +1.53 +1.85 +1.81 +1.88

UnaV 15.54 14.59 15.48 16. 88 16.15 15. 40 14.24 15.33 15.90
+2.91 +2.16 +1.99 +2.43 +2.81 +2.59 +2.56 +2.85 +2.93

UaV 17.76 17.30- 17.88 19.43 18.53 17.89 16.79 17.56 17.72
+3.29 +2.92 +2.50 +3.08 13.29 +3.24 +3.19 +3.41 +3.60

UxV 4.24 4,02 4.33 4.43 3.92 3.92 3.92 4,22 3.86
+0.51 £0.42 +0.49 0. 63 +0.41 4-0.46 +0.50 +0.52 +0.45

Cuzo 0.28 0.26 0.25 0.29 0.27 0.25 0.26 0.24 0.26
+0.05 =+0.05 +0.03 +0.04 -0.03 +0.03 +0.04 +0.03 +0.01

FEn, 2.12 2.47 2.67 2.65 2.66 2.45 2.57 2.18 2.52
+0.94 +0.73 +0.73 +0.52 +0.60 +0.70 +0.67 +0. 66 +0.75

FEuzo 5.25 5.47 5.50 5.25 5.16 4.95 5.36 5.26 6.18
40.96 +1.09 0. 89 +0.74 =:0.82 +0.80 0. 62 +0.74 i‘O 87

Numerals are mean+SEM of 10 experiments. CI,CII, two control periods of 10 minutes; EI-EVII,
experimental periods of 10 minutes; Volume, Cc: and Cpan, urine volume, clearance of creatinine
and cleance of para-aminohippuric acid respectively, in ml-min—'-kg=' of body weight; F/F X100,
filtration in percent; Un.V, UclV and UxV, excreted amount of sodium, chloride and potassium res-
pectively, in uEq-min—!.kg=* of body weight; Cuyo; free water clearance, in ml-min~!-min-'-kg-! of
body weight; FEy. and FEus0; fractional excretion of sodium and free water in percent.
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Table 2. Effects of icv infusion of thiopental, 0.065mg/10 min/rabbit, on the renal function

Cl CII EI EII EIl EIV EV EVI EVII EVIII
Vol 0.59 0.49 0.58 0.51 0.54 0.57 0.67 0.67 0.54 0.61
+0.03 -+0.07 +0.06 £0.05 £0.05 £0.07 £0.10 +0.11 +0.10 =40.11
Cer 4.80 4.51 5.04 4.69 4.65 4,92 5.45 5.42 4,57 0.05
+0.48 -+0.36 +0.52 +0.24 +0.36 +0.36 0.58 +0.53 +0.60 +0.28
Cean 24,24 24,68 25.47 23.61 24.38 24,22 27.18 27.13 21.65 24.39
+3.69 +3.82 +3.36 +2.71 £2.61 E£1.56 F£2.99 +£3.00 -+2.02 -+3.27
F/Fx100 20.40 19.20 21.50 21.10 19.60 20.60 20.40 20.50 21.10 21.30
+1.20 =+1.80 =+3.60 +2.90 +1.70 =£1.90 *=1.50 =+1.80 =+1.80 —+1.60
UnaV 11.06 8.14 11.62 11.20 14.25 19.78 23.73 25.36 20. 10 21.95
+0.51 +1.94 +2.46 -2.41 *+2.37 4,22 -+2.61 13.21 +3.36 +1.36
UaV 12.30 10.28 14.34 13.34 17.97 25.35 29.01 30.24 23.07 25.73
+2.07 +1.98 =+3.33 +2.64 =£3.15 £5.83 +4.50 +4.65 +4.16 +2.32
UkV 2.96 3.00 3.72 3.45 3.86 4.31 5.75 5.20 3.95 4.63
+0.36 -+0.67 H0.56 +3.86 £0.79 +£0.67 F£1.74 +1.25 +0.72 +1.26
Cuzo 0.35 0.29 0.34 0.29 0.28 0.25 0.29 0.30 0.26 0.28
4+0.03 -+0.05 =+0.05 +0.04. =£0.02 -+=0.04 0.04 £0.05 0.05 +0.07
FEna 1.81 1.35 1.61 1.76 2.43 3.05 3.39 3.55 3.30 3.36
+0.27 +0.28 +0.38 -+0.33 =+0.49 £0.62 =+0.51 +0.52 =+0.35 +0.39
FEus0 7.45 6.54 7.27 6.30 6.18 4,98 5.82 5.76 6.10 5.64
4+0.75 +1.18 =+1.85 1,02 =£0.91 £0.76 *£0.62 =+0.82 +1.51 +1.22
Numerals are mean+SEM of 5 experiments. Other legands are same as in Table 1,
A9 FF(CPAH) a8y ATAdsests dE d35tel, 0.065mg Fo=ols 2] ko] HFI7k
A7 7kt ¥ F4AY Bgeod, J434%  Eq9 0.52ml-kg~t-minl] A B F 60 ¥

73S
H(FF)& 48775 479 5719 A3FE 1qch

Sodium, chloride @ potassium & X% WA e
A 77 stell g WFE Rl skl

S8 4 5u] 4 (CH,0) 9 sodium ¢] fractional exc-
retion . A|7}7 3ol wE WIS Holx &gkl

Ae]A A4 ul4l thiopental sodium 4-§-<#¢] pH
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A3 A godAE AAANF #HEd] gl =24
FEA Aol Bl dghwt.

(2) Thiopental sodium S0{F2| AlX7|se Hs}
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bit & T Tl YlA =F R AEFHFL HHA
ghoket, AbTa] o FEL I SR BEiou A
Z2F49] {og el 101 2] ekgrh.

Sodium w4 % i 59k T 8.14~11.06
#Eq-kg~?-min~ef 4] *r°4—r 7R s wel A48
S7keksl Al st 60 vﬂoﬂ% 3T 25.36 «Eq-kg™t.
min—!'2 F 3] d] o] 28 0w, chloride 3 potassium
= olsh ulg WS Xe) WY 578 dehieh
fel 4 2 q32y-2 H93E 2olA dsiH.

Thiopental & 2% 0.1mg/10 min/rabbit & &

HpLe ¥
oa

0.66 ml-kg~'-min—'2® HAZF F712 By,
Sodium, Chloride ¥ potassium ¢} =& {3 o
1 A F7HE Bglon, fEFER4d 2 o3
o= & WFE Bolx gskel
Thiopental & 1,0 mg/10 min/rabbit & L8 =
g8k APl A A MAF A% F4E 1Y
2w, 2 S8 ZAguks Bgoh. ATaE &g
2 AP 7L AE7 7 w5t F1E R4
Thiopental 24 Ay S & A-83 k2 W v
A RAE ol = W3l E doyx 1 ekokrh.
Fig. 1,2 2 3& 443 91 A5 o2 Ws
% W27 Faske] Fo] (Achanges) 24 EH I
olet. & AE/Z 1089 27z F¢d H T3t
Fof AAF o) 10 TS 7~83] s17ke 9
=3
k=,

38 B ap

&

ol2H . WsE EaF Aot
e 2T delde AY HI3E ReolA

,,1 o=, thiopental 0.065, 0.1, 1.0 mg/10 min/rab-
ite] ko2 AAF /3 By o, 0.1mgFdF

011 AE FAAFL F 20888 d2EF vxstd F4

T 7 2

AFTA] o 389 W3 thiopental 0.065 mg &<

LS
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Table 3. Effects of icv infusion of thiopental, 0.1 mg/10 min/rabbit, on the renal function

EIII

CI Cll El EIl’ Elv EV EVI EVII EVIII

Vol 0.52 0.52 0.57 0.61 0.62 0.63 0.64 0. 66 0.63 0.59
+0.06 £0.06 £..06 =£0.05 £0.07 =£0.08 +0.08 +0.09 £0.07 =+0.06

Ce: 4.23 4.38 4.50 4.44 4.81 4.66 4,82 4.72 4.83 4.90
+0.40 =0.38 £0.37 £0.43 0.37 +0.37 £0.37 £0.26 +0.29 £0.32

Cean 20.50 21.26 22.07 20.25  20.63 21.00 21.33 21.33 21.33 21.06
+1.49 £1.52 *1.60 =1.46 =£1.50 =+1.35 £1.67 =£1.64 =+1.63 +1.42

F/Fx100 18.60 20.00 19.50 20.20  21.10 22,00 23.00 22.90 23.40 23.70
+1.50 =+1.70 =£1.50 =*+1.70 +1.70 £1.90 £1.80 £1.90 +£2.10 =£2.30

Ux.V 8.10 7.76 9.02 11.74 12.81 14.90 15.33 16. 06 17.76 18.70
+2.83 +2.77 £3.3¢ +3.67 +3.40 3,03 3.72 £3.76 3.69 £3.42

UalV 8.85 8.50 10.57 13.32 15.20 16.58 18.25 19.95 21.19 22.58
+3.51 £3.09 +3.69 £4.19 £3.95 +3.46 4.20 4.58 £4.31 4.01

UkV 2.72 2.78 3.02 3.40 3.43 3.53 3.73 4.08 4.06 4.18
+0.42  0.47 £0.48 £0.41 £0.49 £0.45 £0.52 +0.56 £0.40 £0.33

Cren 0.31 0.31 0.34 0.35 0.35 0.35 0.34 0.34 0.30 0.27
+0.06 £0.06 =£0.06 =+0.06 =+0.07 =£0.07 =£0.07 +0.07 =0.06 =0.06

FEx, 1.72 1.62 1.76 2.42 2.31 2.72 2.70 2.80 3.07 3.21
0.74 +£0.74 =0.84 £0.90 £0.80 +£0.69 +0.71 F0.71 £0.69 =£0.67

FEgs 8.02 7.83 7.71 8.55 7.60 7.58 7.56 7.37 6.83 6.73
+0.73 =+0.93 +£1.06 =+1.20 -1.41 £1.62 =£1.60 +1.39 -£1.25 =£I1.16

Numerals are

mean+SEM of 9 experiments. Other legands are same as in Table ],

Table 4. Effects of icv infusion of thiopental, 1.0 mg/10 min/rabbit, on the renal function

CI CII El EIl EIII EIV EV EVI EVII EVIII
Vol 0.50 0.48 0.53 0.57 0.59 0.57 0.62 0.55 0.56 0.56
+0.04 £0.05 -£0.04 =+0.07 +0.07 £0.07 +0.07 £0.07 0.04 -+0.05
Cer 4.42 4.05 4.50 4.84 4.96 4. 77 5.27 4.84 5.11 5.06
+0.51 =+=0.51 £0.41 £0.54 +0.48 +0.41 +0.49 £0.43 +0.49 +0.47
Cean 24,40 21.22 23.40 24.67 24.35 22.48 24.64 21.86 23.45 22.96
+2.44 2,26 +2.80 £3.72 +2.63 2,27 +2.68 +2.16 +2.91 +3.00
F/EX100 18.30 19.30 20.20 20.40 20.90 22.10 22.10 22.80 23.00 23.20
+1.40 +1.60 £1.70 =£1.60 +1.50 £2.00 +£1.90 +2.00 =+2.10 -£2.00
UnaV 10.04 9.93 11.79 14.75 61.87 17.64 19.65 18.47 19.30 18.30
+2.91 4+2.73 +£2.48 *+3.09 *2.95 13.19 +£3.62 +3.50 -+3.55 +3.60
UaV 11.05 11.96 14.55 18.21 20.93 22.20 24.93 24,10 24,43 23.36
+3.55 £3.34 £3.09 +3.70 £3.68 4.14 +4.99 £5.21 +4.77 +4.53
UxV 4.19 3.84 4.48 4.99 5.16 5.13 5.78 5.32 5.28 4.98
+0.39 +0.36 +0.33 +0.46 +0.41 £0.55 £0.71 +0.73 +0.46 £0.35
Cuso 0.26 0.27 0.31 0.36 0.38 0.33 0.35 0.30 0.27 0.24
+0.06 £0.06 £0.05 £+0.05 -+0.06 -+0.06 <+0.05 =0.06 =0.02 =0.03
FExa 1.66 2.22 2.24 2.50 2.74 2.84 2.64 2.84 2.76 2.62
+0.57 =*=0.96 +0.63 +0.63 =+0.64 +0.83 +0.72 -+0.75 -+0.87 +0.74
FEus0 7.13 6.66 6.82 7.36 7.43 6.76 6. 38 5.98 5. 64 5.20
+0.84 +£1.20 =*£1.29 =+0.91 +1.20 +1.16 +0.81 £0.98 +0.78 +0.84

Numerals are mean+SEM of 8 experiments. Other legands are same as in Table ],
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Fig. 1. Effects of introcerebroventricular thiope-
ntal, in the doses of (0.065 to 1.0mg/
10 min/rabbit, on the urinary flow and
hemodynamics in the conscious rabbit.
Each point is mean differences from the
changes of the control period and SEM.
1, Significantly different from the chan-
ges of the control with P-value less than
0.05; 2, P-value less than 0.05; 2, P-value
less than 0.01; 3, P-value less than 0.001;
EI-EVII, periods of 10 minutes after thio-
pental.

729 F&4 AFE 24+

Thiopental 0,065 mg S Fll A& AZTE vl
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o} 554 £ thiopental Fojo] &fshe] WapEs o
oket,

Sodium ¢] »% w432 thiopental 0,01 mg/10
min/rabbit B 2, FeolF 50 wjoll 7k F1Y
AL Bgoy, dE&2Fs olag & {7t AolE
Bl ¢kgtrh. Thiopental 0.065mg Fo T4
B A 2HE 3088 Folelr] AzbEtd 408 Hdl=
HEF ¥ dtd g 2ol Bolw FAE 4o
r ow}, dZI7e #ded BF 11.00~16.57 #Eq-
kg~'-min™'¢] A3} F/HE Rk FEY FE &
3 0.1, 1.0mg & Fostwd AL ofd ®ste ulalA
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Fig. 2. Effects of intracerebroventricular thiope-
ntal on the excretion of sodium, chloride
and potassium in the conscious rabbit.
Other legands are same as Fig. 1,
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Fig. 3. Effects of intracerebroventricular thiopen-
tal on the fractional excretion of sodium
and free water in the conscious rabbit.
Other legands are same as in Fig. 1,
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Fig. 4, Dose-response relation of intracerebroventricular thiopental in doses from 0.01 to 1.0 mg/10 min/
rabbit in the conscious rabbit. AUnaV, AUV, Mean differences of the response from control
period. Each column is the mean value of two periods of 50 to 60 minutes after thiopental.
*, Significantly different from the control; CT, control.
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A Ccreatinine Fig. 6. Relation between the changes of sodium

excretion and of glomerular filtration rate
after intracerebroventricular thiopental,
0.1 mg/10 min/rabbit. Other legands are
same as in Fig. 5,

Fig. 5. Relation between the changes of sodium
excretion and glomerular filtration rate
after intracerebroventricular thiopental,
0.065 mg/10min/rabbit. Black dots, mean
of the differences from the control period E dE2F3 93 zolE debyed, ERS A

and SEM; white dots, mean of the total z} % 808 W AXE ALH ).

differences from the control period for 70 potassium & = wj4 =2 thiopental S A%
mnates. F 20~30% ¥8 s Azae 4@ w3
o Z%gE Bgrh 0.065~1.0mg Fo T4 R Byl
A2 20~30-83 ] =718lr] Al Aste 302 =] e el F2m4d 8 fel429 fractional excretior
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Fig. 7. Relation between the changes of sodium
excretion and of glomerular filtration rate
after intracerebroventricular thiopental,
1.0 mg/10 min/rabbit. Other legands are

same as in Fig, 5,
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(3) &E4x|&Lf 50 thiopental sodium 2| &ZE} re-
nin A <0 0|xle= &34 (Table 5): Renin-angioten-
sinA & AW o= wstel APAL A€ AL+
9l7] s &el, =4 thiopental Fe38 AAE3}
o]&]- FA A e THstA 4.

:r"—J 374 renin ¥4 =& A 207 3ol =& W3}

£ ol otk

ézq/gq{ o8 thiopental, 0.1~1.0 mg/10 min/
rabbit = P renin BG4 XY F47F HIGE 4o

A ke,
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Tig. 8. Effects of intravenous thiopental, 1,0 mg/rabbit, on the renal function of the conscious rabbit.
Black dots, control: white dots, experimental group, mean differences from control period and

SEM.
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Table 5, Effect of icv and iv infusion of thiopental on the plasma renin concentration or activity.

Plasma Renin Concentration (ngAl.ml-.hr1)

Control Expreiment
—00 min —30 min 40 min 70 min 100 min

ICV Control(n=8) 17.98+ 3.01 17.6314.63 18.58+5.08 17.0814.70 14.93%3.45

Experiment®#(n=7) 9.18%+ 2.01 9.00+1.98 10.41+2.89 10.06£2.37 10.51£2.20
v Control(n=6) 32.731 4.43 24,07+3.93 21.40+3.93 18.13+1.73 17.13+1.73

Experiment**(n=4) 37.00£13.76 26.27+8.73 22.43+7.72 23.73%7.68 17.20:+5.18
Numerals are mean-=SEM, #, plasma renin activity; *, thiopental, 0.1 mg/10 min/rabbit;
*#*_ thiopental 1.0 mg/rabbit.

ol ATASNE Wt opd HE A2 F of

2) Hoif 50 thiopental sodium 2| AMEH7|s
ol Alxl= &3H(Fig. 8)

Thiopental &] A =& Sy Fodol 93k 4
F71% HEed At A olv] Bad vt gl=(Kim,
1982; Song, 1982).

Thiopental & 47 blood-brain-barrier & Sz}&-
4 917] o (Brodie et al 1950), 3] T3
thiopental o] HAIEF2 oldstd Alge] JF¢ =
A 4 & Relne o] T3E FLHuA ASH £
2% 717 e 1.0mg/rabbit B A& S5t F
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i} oF
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= ged 2dFn e |
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e
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(Suki et al, 1965). o12 & 71A-&, AFalo g0
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7 2 Aolch.

ATAd s s AT fel4de fractio-
nal excretion ¢] 0.065mg 5o Fd|4] HALFm g
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