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Effect of ADH on renal handling of lithium and
lithium induced diuresis in rabbits
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Fig. 1. Acute changes of plasma Li* concentratiom
after intravenous injection of Li*(2mEq/kg)
in rabbits pretreated with Li alone or L
with ADH.
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¥ig. 2. Plasma levels of Na*, Kt and esmolarity
before and after intravenous injection of Li
(2mEq/kg) in rabbits pretreated with Li
alone and Li with ADH.
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Fig. 3. Urine flow, osmolar concentration and osm-
olar clearance before and after intravemnous
injection of Li (2mEq/kg) in rabbits pretr-
eated with Li alone and Li with ADH.
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Fig. 4. Urinary Li* excretion before and after int-
ravenous injection of Li (2mEq/kg) in rab-
bits pretreated with Li alone and Li with
ADH.
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Fig. 5. Urinary Nat and K+ excretion before and
after intravenous injection of Li (2mEq/kg)

in rabbits pretreated with Li alone and Li
with ADH.
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—ABSTRACT—

Effects of ADH on renal handling of lithium
and lithium induced diuresis in rabbits

Ho Kyung Sung, Jun Kim, Won Kyung
Ho and Dong Hoon Shin
Department of Physiology, College of Medicine
Seoul National University

The effect of ADH on renal handling of lithium
and lithium induced diuresis was investigated in
rabbits pretreated with lithium (control group) or
lithium and ADH (ADH group). LiCl (ImEq/kg)
was administered intraperitoneally for 3 days and
ADH (0.5i/kg) was injected intramuscularly on the
2nd and 3rd days in ADH group.

On the 4th day morning single intravenous injection
of LiCl (2mEq/kg) was given. After then 10, 30
and 60 minute samples were taken from carotid
.artery and urinary bladder. Urinary flow rate, Na*,
K*, Li* and osmolarity were measured together with
the plasma concentration of them.

Followings are the results obtained:

1. Before single injection of large dose of LiCl,
plasma concentration and urinary excretion rate of
Li* were lower in ADH group than in control group.
On the other hand, urine volume, osmolarity and
excretion rate of Na* were higher in ADH group
than in control group.

2. Plasma concentration and urinary excretion of
K* were lower in ADH group and particularly urin-
-ary excretion decreased markedly after single injec-
tion of large dose of LiCl

3. After single large dose injection of LiCl plasma
Li* concentration decayed more rapidly in ADH
group. On the contrary, urinary excretion decreased
slightly.

4. There were no significant differences in Li-in-
-duced water diuretic and natriuretic response between
both groups.

From the above results we conclude that adminis-
tration of ADH stimulates water and natriuresis in
rabbits induced by a small dose of LiCl but has no

effect upon diuretic responses induced by a large
dose of LiCl, and also ADH stimulates accumulation

of lithium in tissues especially in renal medulla.
REFERENCES

Baer, L.: Pharmacology-litkium absorption, distribu-
tion, renal handling and effect on body electrolytes.
In: Lithium. Gershon, S. and Shopsin, B., eds.,
#p. 33-50, Plenum Press, New York, 1978.

Balment, R.]., Jones, I.C. and Henderson, IL.W.:
Time course of lithium-induced alterations in renal
and endocrine function in normal and Brattleboro
rats with hypothalamic diabetes insipidus. Br. J.
Pharmocol., 59:627, 1977.

Bank, N., Lief, P.D., Aynedzian, H.S. and Mutz,
B.E.: Studies of the urinary acidification defect
induced by lithium. Am. J. Physiol., 242.23, 1982.

Baylis, P.H. and Heath, D.A.: Water disturbances in
patients treated with oral lithium carbonate. Ann.
Intern. Med., 88:607, 1978.

Burg, M.B.: Renal handling of sodium, chloride,
water, amino acids, and glucose, In: Kidney. Bren-
ner, B.M. and Rector, F.C. eds.), pp. 328-407, Sau-
nders Press, Philadelphia, 71981.

Candia, O.A. and Chiarandrini, D.T.: The transport
of lithium and rectification by frog skin. Biochim.
Biophys. Acta, 307:578, 1973.

Christensen, S.: Effect of antidiuretic drugs in rats
with lithium-induced polyuria. Acta Pharmacol.
Toxicol. (Copenh), 3881, 1976.

Cox, M. and Singer, I: Lithium and water metaboli-
sm. Am. J. Med., 59:153, 1975.

Cox, M. and Singer, I.: Lithium-induced inhibition
of aldosterone-stimulated Na* transport in the toad
urinary bladder. Clin. Res., 26:5414, 1978.

Davis, J.M. and Fann, W.E.: Lithium. Rev. Pharm-
acol., 11:285, 1971.

Dousa, T.P.: Interaction of lithium with vasepressin-
sensitive cyclic AMP system of human renal medu-
Ila. Endocrinology, 95.1359, 1974.

Dousa, T.P. and Barnes, L.A.: Lithium-induced di-
uretic effect of antidiuretic hormone in rats. Am.
J. Physiol. 231:1754, 1976.

Dousa, T.P. and Hechter, O.: The effect of NaCl

— 369 —

.




—4%7d S:ADHe 419 Li* A2, Li- $54 olx—

and LiCl on wvasopressin-sensitive adenyl cyclase.
Life Sci., 9:765, 1970.

Forrest, J.N. Jr., Cohen, A.D., Torretti, Jr., Himm-
elhoch, J.M. and Epstein, F.H.: On the mechanism
of lithium-induced diabetes insipidus in man and
the rat. J. Clin. Invest., 53:1115, 1974.

Harris, C.A. and Jenner, F.A.: Some aspects of the
inhibition of the action of antidiuretic hormone by
lithium ions in the rat kidney and bladder of the
toad, Bufomarius. Br. J. Pharmacol., 44:223, 1972,

Hecht, B., Kashgarian, M., Forrest, J.N. and Hays-
lett, J.P.: Effects of lithium on proximal and
distal tubular function. Clin. Res., 24:4024, 1976.

Hochman, S. and Gutman, Y.: ADH antagonism and
ADH independent action in rats with diabetes ins-
ipidus. Eur. J. Pharmacol., 28:100, 1974.

Husted, R.F.: The effect of lithium ions on the anti-
diuretic action of vasopressin in the rat. Br. J.
Pharmacol., 55.572, 1979.

Kurtzman, N.L., Rogers, P.W., Bvorjarern, R.S. and
Arruda, J.A.L.: Effects of infusion of pharmacol-
ogic amounts of vasopressin on renal electrolyie ex-
cretion, Am. J. Physiol., 228;890, 1975.

Lahn, D.W. and Forrest, J.N. Jr.: Lithium-induced
enhancement of water excretion in the absence of
vasopressin. Clin. Res., 23:6024, 1975.

Manuel, M.M. and Susan, O.S.: Distal nephron fun-
ction of the rat during lithium chloride infusion.
Kidney Int., 12:17, 1977.

Martinez-Maldonado, M., Eknoyan, G. and Suki,
W.N.: Natriuretic effects of vasopressin and cyclic
AMP: possible site of action in the nephron. Am.
J. Physiol., 220:2018, 1971.

Martinez-Maldonade, M., Stavroulaki-Tsapara, A.,
Tsaparas, N., Suki, W.N. and Eknoyan, G.: Renal
effects of lithium in rats: Alterations in water and
electrolyte metabolism and the response lo vasopressin
and eyclic adenosine monophosphate during prolonged
administration. J. Lab. Clin. Med., 86.445, 1975.

McNeil, S., Jennings, G., Eastwood, P.R., Paschalis,
C. and Jenner, F.A.: Lithium and the anti-diuretic
hormone. Br. J. Clin. Pharmacol., 3:305, 1976.

Mehta, P.K., Sodhi, B., Arruda, J.A.L. and Kurzm-

an, N.A.: Interaction of amiloride and lithium on

distal urinary acidification. J. Lab. Clin. Med.,
93:983, 1979.

Meyers, J.B., Morgan, T.D., Caney, S.L. and Ray,
C.: Effects of lithium on the kidney. Kidney. Inter.,
18:601, 1980.

Miller, P.D., Dubovsky, S.L., Mcdonald, K.M., Katz,
F.H., Robertson, G.L. and Schrier, R.W.: Central,
renal and adrenal effects of lithium in man. Am.
J. Med., 66.797, 1979,

Padfield, P.L., Park, S.J., Morton, J.J. and Braidw-
ood, A.E.: Plasma level of antidiuretic hormone in
patients receiving prolonged lithium therapy. Br.
J. Psychiat., 130194, 1977.

wE, AA, 4573 ANFAG Lite ¥4 =27
243 Nat 2 K9 9359 aFa4dd o3
98 A48 %5A, 152147, 1981

Peterson, V., Hvidt, S., Thomsen, E. and Schou, M.:
Effect of prolonged thiazide treatment on renal lit-
hium clearance. Br. J. Med., 3:143, 1974.

Schou, M., Baastrup, P.C., Crof, P., Weis, P. and
Angst, .. Pharmacological and clinical problem of
lithium prophylaxis. Br. J. Phychiat., 116.615,
1970.

Reinach, P.S., Candia, O.A. and Siegal, G.S.: Lithium
transport across isolated frog skin epithelium. J.
Mem. Bol., 3.148, 1974.

Singer, 1.: Lithium and kidney. Kidney Int., 19.874,
1981.

Steele, T.H., Dudgeon, K.L. and Larmore, C.K.:
Pharmacological characterization of lithium reabso-
rption in the rat. J. Pharmacol. Exp. Ther., 1962
188, 1976.

Thomsen, K.: Renal elimination of lithium in rats
with lithium intoxication. J. Pharmacol. Exp. Th-
er., 199:488, 1976.

Torp-Pedersen, C. and Thorn, N. A.: Acute effects
of lithium on the action and release of antidiuretic
hormone in rats. Acta Endocrinol (Copenh)., 73.665,
1978.

Webb, R.K., Woodhall, P.B., Tisher, C.C. and Ro-
binson, R.R.: Acute effects of lithium on the renal
concentrating mechanism in a primate. Am. J. Ph-

ysiol., 2281909, 1975.

— 370 —






