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ROLE OF THE SPLANCHNIC NERVES IN REGULATION
OF MAXIMAL GLUCOSE TRANSPORT IN THE KIDNEYS

M. I. Mavrin UDC 612.46.015.32~06:612.893

Glomerular filtration is reduced in the kidney on the side of the stimulated spianchnic nerve but
maximal glucose reabsorption is unchanged. After demedullation of the adrenals, splanchnic
nerve stimulation increases filtration in the contralateral kidney without changing maximal glu-
cose transport. Adrenergic fibers of the splanchnic nerve have no direct action on maximal glu-
cose transport. in the kidneys.

KEY WORDS: splanchnic nerve; maximal glucose transport in the kidneys; demedullation of the
adrenals,

Data on nervous regulation of tubular transport of glucose in the kidneys are few in number and contra-
dictory in nature [3, 7].

In the investigation described below the role of the splanchnic nerves in the regulation of maximal glucose
transport in the proximal tubules of the dog kidney was studied.

EXPERIMENTAL METHOD

The dogs used had their ureters exteriorized separately. The control group consisted of 11 animals. In
the experimental group 15 dogs underwent adrenal demedullation: Six of these animals received adrenalin by
intravenous injection in a dose of 0.1 mg/kg daily (except on the day of the operation) [2]. During the period
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TABLE 1. Effect of Stimulation of Pempheral End of Splanchnic Nerve on Kidney Function
in Dogs (n=11)

After stimulation (in min)

P

. . jer

Index of kidney function 8 %5 g s 5 2 as

i 1 [ rx=
Diuresis (in ml/min.n?)|S | 455 | —1,7720,33 P<0,001]  —0,320,39 —0,53=0,40 —0,7470,46
C | 4,53 | —0,14=0,26 —0,25%0,40 —0,63=0,45 —0,870,44

Filgation (in mV/min. |S | 43 119222 P<0,001] —2,38%1,40 —0,14% 1,35 -4-1,15==2,05
o . C| 43 |--0,65=1,50 —1,20=0,80 ©4+0,3321,06 —0,39=1,11

Maximal reabsorption of |S | 141 +1‘55:2,13 --2,014,68 —3,50=1,45 —1,99%+23,26
glucose (in mg/min. [C | 143 | --8,57£4,50 --0,50==2,36 -+0,0522,95 —0,03=2,68
or’)

Legend. Here and in Table 2: 8) kidney on side of stimulation; C) kidney on contra-
lateral side (control).

TABLE 2. Effect of Stimulation of Peripheral End of Splanchnic Nerve on Kidney Function
in Dogs with Demedullated Adrenals (n=9)

- = -
Index of kidney 2l é‘ After stimulation (min)
- 919
function 8 % g 8 s 13 . 35
) Q mg'l:!
Diuresis (in ml/min-{$ | 457 | --0,20=0,12 ~-0,560,91 —+0,04=20,27 —0,10=0,23
) C| 490 | +1,18+0,19<P0,001 | ~-1,00=0,17P<0,001 | —0,18+0,33 —0,22+0,92
F11tranonl(m ml/ (S| 44 0,00=0,95 —0,04=0,45 --0,43=0,81 —2,05=1,14
min«m’) C | 46 | 4-8,00%1,04P<0,001 | --7,7421,30P<0,001 —0,47%1,30 —2,69%1,70
Manmal reabsorp- 1S | 142 | —2, ;g+2 76 —3,14-+3,71 -+0,40+3,49 --0,35+3,35
g%nrm §1'§ se{in (C | 125 | 46,82%4,97 —+-7,35554,50 --4.9474,49 346 4,50

of the experiment 0.6-0.7% inulin solution (0.5 mg/kg/min) and 25-30% glucose solution (40 mg/kg/min) were
injected intravenously. When constant blood levels of inulin (15-20 mg%) and glucose (about 500 mg %) had been
reached, the renal filtration (for inulin) [12] and the maximal reabsorption (for glucose [8]) were determined.
The splanchnic nerves were stimulated by means of an ISE-01 electronic pulse generator in the course of the
5-min clearance period at intervals of 15 sec every 45 sec of stimulation [4]. Altogether 55 experiments were

carried out.

EXPERIMENTAL RESULTS AND DISCUSSION

Stimulation of the peripheral end of the splanchnic nerve had no effect on the velocity of maximal glucose
transport in the kidney on the side of stimulation despite a reduction in the rate of glomerular filtration by 25%
and in the diuresis by 40% (Table 1). In the opposite kidney all the parameters of function remained as before.

The constancy of the maximal glucose reabsorption during a decrease in the rate of glomerular filtration
is evidence of complete saturation of the active glucose transport system in the proximal renal tubules. In the
view of Thompson et al. [15], a decrease in the maximal glucose reabsorption can arise only when filtration is
reduced by 40-50% as the result of a decrease in the number of functioning nephrons, inadequate saturation of
the transport system with glucose, and the heterogeneity of the individual nephrons [13]. Some workers [6, 10]
were unable to determine the value of the maximal glucose transport in dogs on the grounds that the absolute
reabsorption of glucose in the kidneys is directly dependent on the rate of glomerular filtration and the filtra-
tion charge of glucose [1, 9], and inversely proportional to the blood glucose concentration [6]. However, during
incomplete saturation of the system responsible for active glucose transport in the proximal renal tubules,
maximal reabsorption of glucose cannot be attained [16]; its value is constant and is independent on the rate of
glomerular filtration [5, 11, 14].

To determine the mechanism of action of the adrenergic fibers of the splanchnic nerve concerned in the
regulation of tubular activity [4] experiments were carried out on animals undergoing adrenal demedullation in
order to disturb catecholamine synthesis [2]. On the fifth-10th day after the operation, when the most severe
disturbances took place in metabolism of the adrenergic mediator, splanchnic nerve stimulation likewise had no
significant effect on the dynamics of maximal glucose transport in the two kidneys, although the diuresis in the
opposite kidney increased by 18-21% and the filtration by 16-18% (Table 2). Systematic injection of adrenalin
into the demedullated animals [2] prevented these disturbances of urine secretion and filtration activity of the

963



contralateral kidney during splanchnic nerve stimulation without altering the value ofthe maximal glucose re-
ahsorption in the two kidneys.

In the kidney on the side of splanchnic nerve stimulation maximal reabsorption of glucose was thus un~
changed although the rate of the filtration process was reduced. After adrenal demedullation splanchnic nerve
stimulation increased filtration in the contralateral kidney but had no effect on maximal glucose transport in the
two kidneys. Consequently, maximal glucose reabsorption was unchanged during small fluctuations in glomerular
filtration. The adrenergic fibers of the splanchnic nerve evidently have no direct influence on the velocity of
maximal glucose transport in the proximal tubules of the kidneys.
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POTENTIATION AND RESTITUTION OF HEART MUSCLE
CONTRACTION IN RATS ADAPTED TO EXERCISE

C. Pfeiffer, V. I. Kapel'ko, UDC 612.176
and F. Z. Meerson

The original amplitude of contraction of strips of myocardium determined the inotropic response
to paired stimulation. The higher the initial amplitude, the lower the degree of potentiation and
the higher the degree of restitution of contraction. For equal amplitude, the degree of potentia-
tion of myocardial contraction of exercise-adapted rats was greater and the degree of restitution
smaller than in the control. These changes probably reflect changes in the ion transport system
of the myocardial cells.

KEY WORDS: isolated papillary muscles; paired stimulation; restitution and potentiation of con-
tractions; adaptation fo exercise.

The dynamics of the amplitude of premature and poi;entiated contractions of a muscle during paired stimu-~
lation with different intertrial intervals can be used to assess the rate of restitution and subsequent potentiation
of contraction. The central role of Ca’t.as a regulator of the contraction process suggests that the rate of
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