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Regional Distribution of Lithium Following Intravenous Injection
and Its Effects on Plasma and Urine Electrolytes
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Table 1. Changes in Li* concentration of plasma after single intravenous injection
of LiCl soluticn

5 min, 15 min. 30 min. 60 min.

Artery, Carotid 7.940.55 6.2+0.52 4.8+0. 45 3.54+0. 40
Vein, Renal 9.44+0.73 7.240.28 5.610. 34 4.6X0.25
Jugular 7.3%£0.77 5.610.50 4.340.45 4.240.45
Femoral 5.5+0.86 5.0+0.52 4.0:£0.79 3.3+0.55
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Table 2. Changes in artcriovenous differences of Li‘' concentration in several
regional blood

5 min. 15 min. 30 min. G0 min.
Renal —1.4+0.74% —1.140.52%* —1.140. 21** —0. G0, 24F**
Jugular —0.41+0.98 0.24-0.45 —0.22:1:0.16 —0.140.29
Femoral 2. 84-0. 43%+* 1. 4140 62%* 1. 240, 32%%% 0.92-0.5
* 0.05>P>0. 025, 0,025 P30, 01, #eo0>r. T
A9 A LiYsEE 5, 15, 30 4 60l 47 7.3+ 9,
0.77, 5.6£0.50, 4.3:£0.45 & 4.24-0.45mEq/l# ] B2 F-H gARAGE e Lit 5 Sl & B4
FHEY WYy dWetE Helah dldch s stglch, Litel zgd29 wzge) Bxqay wx
o) Lif =& 5, 15, 30 ¥ 60+l =7 5 520.86, Aolof et gtela Flg g o) Agwale] Ao 5, 15,

5.040.52, 4.0-£0.79 & 3.3--0.55mEq/l& 7Azslg 30 ¥ 60l A —0.140.498, 0.21-0.45 —0.22
ot a2 Ferlgrish s ag 41dEs £ 4 o *0.16 % —0.130. 29mEq/I2 F9 819 spo] s} ¢
gek(zd . AdHEA e Lit Hx0 5, 15 30 € AL nol Lite) HzAoze zsjuii Ag
W 60Fe] 9.440.73, 7.240.28, 5.6+0.34 2 4.6k e Aoz FEgd,

0.25mEq/i2 FAHRd: dhx F& AF Rolx gl AE A A% FAGER mste| s 5, 15,
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Table 3. Changes in plasma Na* and K* concentration in control and LiCl
injected rabbits

Control 5 min. 15 min. 50 min.
Control group (N=6)
{Na*], mEq/1
Carotid artery 134+5.9 12747.5 117:£2.1 1114:2.9
Renal vein 131:E5.7 126+3.1 1184+3.5
Jugular vein 132415 123+2.7 119:45.1
Femoral vein 13615, 6 129:+1.7 120+3.2
(K*]), mEq/l
Carotid artery 3.01+0.32 3 140,46 3.340.32 500,60
Renal vein 3.320.55 4. 040,42 7.2%£1.91
Jugular vein 2.8:40.31 3.240.39 4.14-1. 10
Femoral vein 3.2:4-0.51 2.8:+0.14 3.120.14
LiCl group (N=10)
(Na*], mEp/1 -
Carotid artery 132+£0.7 120+:1.1 1171-1.8 112+2.0
Renal vein 120+2.3 11742, 1 115+2.8
Jugular vein 123+1.1 119+2.7 118+5.5
Femoral vein 1254:1.8 124-1-2.8 120£2.8
[K*], mEq/]
Carotid artery 2.9%0.17 3.0+0.17 3.6-0.17 4.6:40. 46
Renal vein 3.440.19 1.140.27 5.8+0.62
Jugular vein 3.0£0.17 3.240.32 3.51+0.35
Femoral vein 3.0%0.13 3.1+0.22 3.64+0.42
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Table 4. Urmary excretion of Na*, K* and Ll’r in contml and LlCl m]ccted rabblts

Control 5 min. 15 min. 30 min.

Control group

Urine Volume (ml/min/kg) 0. 066+0. 026 0. 055£0. 024 0. 035+0. 006 0.031+0.014

Unat % V  (gEg/min/kg) 6.440.92 5.23+0. 41 2.73+0.70 2.27+0.43

Ugt x V (uEq/min/kg) 3. 44:5:0. 97 3.5241.78 1.1340.25 0.39:+0. 11
LiCl group

Urine Volume (ml/min/kg) 0.06610. 014 0.186+0. 020 0. 086:0. 020 0. 043-£0. 006

Unat x V (uEq/min/kg) 7.18+1.95 10.9+1.71 2.85+0.83 1. 89:£0.58

Ukt x V (yEq/min/kg) 2.69:0. 59 5.14%1.46 2.37+0.85 1.6340.62

Uu* x V  (gEq/min/kg) 4.41£0.91 2.16+0.78 0. 6520. 09
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Table 5. Creatinine, osmolarity and frec water clearances in control and LiCl
injected rabbits

Control 5 min. 15 min. 30 min,
Control group
[Creatinine], mg%
Plasma 1.5140.17 1.340.24 1.3£0.24 1.340. 26
Urine 34.3+8.7 24.849.8 31.24:8.2
Osmolarity, mosm/]
Plasma 302+5. 8 3044-4.7 306+7.0 303+7.2
Urine 580+117.7 2089+469.7 274+97.8 217+96.7
Cer, ml/min/kg 1.52 1.04 0.83 0. 43
Cosm, mi/min/kg 0.127 0.038 0. 031 0.022
Cr.0, m!/min/kg —0. 061 0.017 0. 004 0. 009
LiCl group
[Creatinine’), mg%
Plasma 1.540. 17 1.440.17 1.6+0.21 1.6+0.25
Urine 44.37.95 19.3:15.5 24.845.0 22.0+4.17
Osmolarity, mosm/1
Plasma 312+7.1 321+7.1 303+12.1 297+11.6
Urine 609+86. 2 2874-30. 2 1931+47.6 226+111.0
Cer, ml/min/kg 1.95 2.56 1.33 0.59
Cosm, ml/min/kg 0.128 0.166 0. 054 0. 033
Cr0, ml/min/kg —0.062 0.020 0. 031 0.010
100 - Li Group gﬁ - Free water clearance’= ®l 29| o 237} —0.061
L) ] sl = ml/min/kgo] | 7lo} 5, 15w 308 =7 0.017,
£ : 50 % 0.004 % 0.009ml/min/kge}l A& m9le,
¢ e ool wa) LitZelue 2gel ul24 0.066::0.014
§ 5 ]-2 ml/min/kgel o) 5, 15 W 30%] 77 0.186%
= 1 - e 0.020. 0.086+40.020 % 0. 043-0. Oml/min/kg# 5%
,‘é % 4/ ; 3\ A9 A5 Wz A9 3¢ PO 0DAE fo] =
“ é S 7betglet, ol 8@ Azt E Sela] BEo] Cerd 5E
$ Z % E > Aol AlzAe o 30%4% Fohegz Nab 2 K*
o omeE o Wl we W24 7.1821.05, 2 69+0.594Eq/min/
Centrol  Lonin 1Emin 30rnin
0 _ S o o kgir# Z7t8 1094171, 5.14+1.464Eq/min/kg
. & vEbd 8l Fe] AR AT g FA
g g— °ﬂ. °‘*”r-?f Liti-sle] 213 Natolx @ Cyoo F7t
7l =8 1 Ad Az Angde
. - |o ire| clcarance/ﬂ 5, 15 ¥ 30%o] =z} (.64,
1 . 0.36 2 0.10ml/min/kg2 Cerdlel 25, 27 9 179%¢]
- o P # 3 ook
3 Cer
muj Control Group ey lo Lo a &
ig. 2. Changes in blood pressure, creatinine
Fie- 2 clearfnce and urine poutput after single Zeol o] & FAE HEdA Azt §aste B
intravenous injection of LiCl, F EAES AT ES AETFR #Hx Hxiw
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—ABSTRACT—

Regional Distribution of Lithium Following
Intravenous Injection and Its Effects on
Plasma and Urine Electrolytes

Joon Park and Jun Kim
Departiment of Physiolegy, College of Medicine,
Secul National Universily

This study was carried out to investigate the early
regional distribution of administered lithium and the
effects of lithium-load on the plasma concentration
and urinary excretion of Na* and K*,

After single intravenous injection of LiCl solution
{1.5mEq/kg), 5,15,30 and GO min.

taken frem carotid artery, renal vein, jugular vein,

samples were

femoral vein and urinary bladder. Na', K* and Liv

concenirations were measured together with the
determination of creatinine and osmolarity. From
these values several clearance data were calculated.

The following results were obtained:

1. Arterial Li* concentration measured at 5, 15,30
and 60 min. after injection were 7.940.77, 6.2%
0.52, 4.8+0.46 and 3.510.40mEq/1 respectively.
Regional venous Li" concentrations decrcased simil-
arly as lime went by.
concentration differences in
jugular vein were —0.43+0.98, 0.2%0.45, -—0.24
0.16 and 0.1+0.29 mEq/l at 5,15, 30 and 60 min.

respectively. So there was no arterio-venous differe-

9. Arterio-venous Lit

nees in jugular vein.
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3. At 5 min., there was a significant difference of
2.840.43mEq/1 between arterial and venous Li*
concentration in femoral vein. But the differences
became smaller as time progressed and no significant
difference was noted by 60 min,

4. Li™ concentrations of renal venous blood were
always significantly higher than those of arterial

blood.

5. In both control and Li group plasma Na*
concentrations decreased gradually as time went by.
But there was no significant differences between the
groups.

6. Plasma K* concentration increased gradually
with the time lapse in both groups, but there was
no significant differences between control and Li
group.

7. In control group, urine volume decreased from
the control value, 0.066-0.026 ml/min/kg, progre-
ssively to 0.031£0.014 ml/min/kg by 30 min. Cn
the contrary, in Li group urine volume increased
from the control value, 0.066+0.014 ml/min./kg to
0.1860.020, 0.086%0.020 and 0.043+0.006 ml/
min/kg at 5,15 and 30 min respectively.

8. Free water clearance were reversed from control
negative value to positive at 5 min, in both groups
but the increment was greater in Li group.

9. Lit* clearances at 5, 15, 30 min. were 0. 64, 0.236,
0.10 ml/min/kg, respectively.

From the above results, it was concluded that the
administered Li* were distributed to all the bedy
tissue except brain. Also concluded that Li* were
filtered at glomerulus and reabsorbed at renal tubules
resulting the inhibition of electrogenic Na* reabsorp-
tion initially and then followed by inhibition of

water reabsorption by chemical mechanism.
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