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MECHANISM OF THE INFLUENCE OF SYMPATHETIC NERVES ON KIDNEY FUNCTION

M. I. Mavrin UDC 612.463.8:612.89

In dogs receiving large doses of reserpine hyponatriemia, hypokaliemia, oliguria,
a reduction in the renal blood flow and in the sodium and potassium excretion,
together with abolition of the inhibitory effect of the splanchnic nerve on the
function of the glomerular and tubular portions of the nephron are observed as
the result of functional insufficiency of the sympathetic innervation of the kid-
neys through the development of catecholamine deficiency.

KEY WORDS: Sympathetic nerves; reserpine; kidney function.

Previous investigations established depression of the function of the glomerular and
tubular portions of the nephron of the kidney on the side of splanchnic nerve stimulation
{1]. To confirm that the inhibition of kidney function was due to activity of adrenerglc
fibers it was decided to use reserpine to block the action of the sympathetic innervatiom.

EXPERIMENTAL METHOD

Chronic experiments were performed on 12 dogs with separately exteriorized ureters. Al-
together 18 experiments were performed on six intact animals (control) and 12 experiments on
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TABLE 1. Effect of Stimulation of Peripheral End of Divided Splanchnic Nerve
on Kidney Function in Reserpinized Animals (Mim; n=6)

X After stimulation for 5 min
Index of kidney function 2 Normally Before stimulation . S
b=} 5 min 25 min
N4
Diuresis, ml/min* m? S 5,082:1,03 3,010,42 3,29=-0,45 3,18%0,51
o ) C 4,91220,86 3,13=0,49 3,29=20,49 2,89720,35
Filtration, ml/min* m? S 412=1,01 393,17 39=3,33 40=3,50
) ) C 400,64 383,64 40=£4,92 404,38
Plasma flow ml/min*m S 193==8,90 160==7,95 163%8,12 173=6,90
] ) C 191-:3,08 152=6,29 151=5,77 147£7,99
Secretion, mg/min*+ m? $ 13,2:+0,41 10,12=1,04 9,30,60 10,1220,82
, . C 12,820,927 9,9220,60 13,0=21,87 11,0=2,15
Sodium excre§1on,
pedq/min- m S 169==53,71 35 14,96 100=21,17 120=42,59
) ] C 174=-49,05 82+10,35 106=18,83 107=31,53
Sodium reabsorption, meq/min | § 3,89::0,79 2,460,31 2,50=:0,38 2,567 0,47
) C 3,95-0,80 2,330,34 2,5620,51 2,59=0,45
Potassium excretion, yeq/ s 77=16,06 34:+5,04 303,91 377,24
min - m? C 82+16,72 376,86 337,09 39=210,09

*S) kidney on side of stimulation; C) kidney on opposite side (control).

six dogs receiving reserpine (0.18-0.20 mg/kg) for 2-3 days before the experiment [3]. To
create adequate diuresis, water warmed to a temperature of 20°C in a volume of 3% of the body
weight was injected through a tube into the stomach of all the animals before the experiment;
the filtration (for inulin), plasma flow, and secretion (for diodone), sodium reabsorption,
and excretion of sodium and potassium [l] were determined. The splanchnic nerves were stim-
ulated by means of an ISE-01 pulsed electronic stimulator (frequency of stimulation 10-20
pulses/sec, pulse duration 1-2 sec, voltage 3-10 V).

EXPERIMENTAL RESULTS

Compared with the control animals, in the reserpinized animals the sodium ion concen-
tration in the blood plasma was reduced from 142.04%7.35 to 135.62%5.40 meq/liter (P<0.05),
whereas the potassium excretion, on the other hand, was increased from 4.22+0.25 to 5.36+0.88
meq/liter (P<0.05). The hyponatriemia was accompanied by a decrease in sodium and potassium
excretion (Table 1). The maximal tubular secretion was not significantly changed. The de~
crease in diuresis and in the renal circulation was evidently connected with dehydration in
the experimental animals. The oliguric effect was due mainly to an increase in the tubular
reabsorption of water, for the filtration process was almost undistrubed. The concentration
index of inulin rose from 10.5%2.24 to 18+3.45 (P<0.02) in the right kidney and from 10.3z
1.83 to 16+4.98 (P<0.05) in the left kidney. In the reserpinized dogs, against the back-
ground of considerable exhaustion of the catecholamine reserves, mainly of noradrenalin [2],
the inhibitory action of the splanchnic nerve on the rate of urine excretion, tubular fil-
tration, maximal secretion, and potassium secretion in the kidney on the side of stimulation
and on the cortical blood flow in both kidneys was totally abolished. Stimulation of the
peripheral end of the divided splanchnic nerve likewise had no significant effect on the so-
dium excretion or on its absolute reabsorption in both kidneys. This was due to a severe
disturbance of the functional state of the sympathetic nervous system, responsible for the
crossed innervation of the vascular and tubular portions of the kidney nephron.

The results thus confirm the previous conclusion [1] that the inhibitory action of the
splanchnic nerve on the renal hemodynamics, the maximal tubular secretion, and the potassium
excretion is connected with the activity of adrenergic fibers and their mediator.
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