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The mechanism of interoceptive influences from the stomach on diurests has not yet received adequate
study, The present communication aims at throwing som light on the results of series experiments on 5 dogs
concemed with investigation of the efferent paths of the reflex gastric influence on diuresis,

METHODS

Three dogs (Pushok, Chemy, Khmury) were subjected to dencrvation of the right kidney, while one dog
(Eima) was hypophysectomized, In all four animals the distal ends of the ureters were externalized in abdomi-
nal ski=; all dogs had gastric fistulas, in the case of a fifth dog (Jack) also with a gastric fistula, the right

kidney was transplanted into the cervical region ¢nd the distal end of its ureter externalized in the chest stin,
while that of the left ureter was extemalized in abdominal skin,

Gastric mechanoreceptors were stimulated by means of a thin-walled rubber balloon which was introduced
into the stomach through the fistula and filled with varying amouats of water — 200 -800 ml and over, warmed to
33°%, The usine was collected separately froni the two kidneys every 15 minutes,

In part of the experiments glomerular filtration and tubular reabsorption were determined by the endoge-
nous creatinine method. In discussing the results those experiments in which the control value for blood creati-
nine clearance was not less than 2.3 mt per 1 kg body weight of the Jog were taken into account, Creatinine
clearance is then close to inulin clearzace (M. Ladd, L, Liddle and A, Cagnon, 1956 [5]). In a number of

cases the results of those experiments in which the control value of clearance was 2 to 2.3 ml per 1 kg body
weight of dog were also considered reliable,

RESULTS

Distention of the stomach by means of the balloon produced in the dogs Pushok, Chemy and Khmury fn-
hibition of urinary excretion both from the intact left and the denervated right kidneys, In the first few days
folfowing denetvation less vunary inhibition was observed in the case of the right, denervated, kidney i some
experiments as compared with he intact left kidney, In subsequent experiments {afrer 190-14 days) all degrces
of gastric disiention, as a rule, elicited uniform inhibition of diuresls beth of the {ntact and denervated hidney,

In view of the fact that the generally practiced technique ol renal denervation could leave undamaged
some nerve twigs and fibers running under vascular endothelfum and along the ureter to the kidney It was decided

to check the results of these experiments on the dog Jack, whose right kidney had been transplanted into the neck
and the left onc was Intact,

The figure shows the results of two experiments on this dog, Distention of the stomach by luiroducing
800 ml water into the baloon caused definite inhibition of diuresis of the left, intact, kidney and had little effect
on diuresis of the right, transplanted, kidney (0. On stronger stimulation of gastric mechanoreceptors (balloon
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filled with 1000 ml wated) dturests of both kidueys was Inhiblied cqually {10. Results glven by other expert-
ments on this dog were analogous.Distention of the stowrach by fucreasing sirc voiume of the balloon 10 600 or
800 mi produced deflnite inhib!ton of diviesis of the intact Jefe kidney and had tittle eifect on diuresis of the
Intact left kidney and had little «{fcct on “luresis of the transplanted right kidney, Marked distention of the
stomach (1000 m1) gave rise to inliibition of diuresis of both kidneys, -

Data of experiments on the dog Chemiy are presented in the table (see ’[‘ab!c)} these data show that
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Changes in diuresis in a dog with transplant-
ed (1) and intact (2 kidney on stimulation
of gastric mechanoreceptors,

4 - beginning,

4 - end of gastric disten-

sion by bailon, D and 1) different experi-

ments,

during the disteution of the stomach by means of the
balloon reabsorption was growing in both kidneys,
Filtration in the intact left kidney elminishes, while
in the denervated right kiduey it remains unchanged,
Analogous results were noted in experiments on the
dog Jack with the transpianted kidney (see Table),
During distention of the stomach by the balloon reab-
sorption increases in both kidneys, filtration is dimi-
nished in the intact left kidrey and increases a little
in the right, transplanted, kidpey,

Thus, urinary excretion i the intact kidney
is diminished under the influence of gastric distergion
by virtue of increased reabsorption and decreased
filtration, In the denervated or trapsplanted kidney
diuresis can only diminish by virtue of increased
reabsorption,

These data permit the assertion that with
moderate stimuiation of gastric mechanoreceptors
the efferent arc of the refiex gastric influence on
diuresis is made up of twe paths; a neurchumoral
one which regulates processes of reabsosption and
neural one which regulates processes of filtration,
Impainnent of the latter (denesvation of the kidney)
neevents 3 decrease of filtration on distension of the
stomach by the balloon, These data coincide with
the results of K. A, Dryagin's experiments [4] in

which he obtained analogous data by studying conditioned reflex influences on diuresis, and with the inferences
drawn by K. M, Bykov (3] from the experiments of his collaborators. However, with very strong interoceptive
stimuli dicresis of the denervated kidney can still be altered by virtue of diminution of filtration (experiment

cn the dog Pushok).

Changes of Glomerular Filtration and Tubular Reabsorption on Distention of the Stomach
by a Ballocn (Dog)

Filt, ml./ mia.

Wawigr Reahsorp,
] (iSL Filt P

Time .
Dog Nature of Exp. inhrsd [ denend left it, de-! teft
: . . |

s | ey |t
Chem 2nd hr, exE. stomach 1.5t 8,017 9.412 1 96,18 05,08
(wz' distended ty 800 ml 2nd! 8.9235 7.455 | 97.80 97.51
8,1kg) | balloon. srd| 8.457 | 7.832 | 95.70 | 95.98
Jack 2nd hr, exp. stomach tst 1 11,972 | 25,980 | 97.99 938.64
(wt, distended by 1000 ml 2nd| 15.411 | 19.701 | 99.78 99.44
18,5 kg)| balloon vol, 356 | 15,939 | 21.303 | 99.27 | 99.36
pushok | 2nd hr, exg. stomach f-s1 § 15.876 | 13.321 | 99.38 G8.64
wt, 1 distended by 800 mnl 2.nd} 8.197 | 11,502 | 93.01 | 98.82
6.1 kg} | balloon 3rd | 15.882 | 24.618 | 98.70 | 98.94
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For a Jog of emall wetght (6.3 kp) distention of the stomach by a balloon 800 m) in vohune was very
trong stimulation, Turing such disterd fop motor agitation was noted. Diminutlon of diuresis was considerable
and cccurred by virtoe of diminytion of filiration In both lddneys, Taking the data of this expeariment as a basils
it may be pormyiated that with strong intcroceptive stimull new neurohumoral mechanisms are hrought into
play which cawe marhed diminution of [ilration,

In view of the fact that many authors atcribe to the hypophysis a leading role fn the neurchumoral
chaig i1 reflex infivences on the kidneys (1, 4] 1t was decided to fnvestigate the reflex gasuic influences on
diuresis in a dog which hed been sudlected te hypophysectomy, Followlag hypophysectomy (dog Flma} inhibt-
tion of diuresis only occurred fa re:ponse to extremely strong interoceptive stimulatios of the stomach, A very
siight intubitlen of diurests could 0"!) be produced by distending the stomach by a balloon 1260 mil in volurse,
It would appear that removal of G hypophysis creates serlous obstacles In the path of reflex gastric inﬂ.;cnces
on divresis.

SUMMARY

It was eszatiished in expenments on dogs with denervated kidneys, as well as with transplanted kidnpeys,

that there are two rootes by wiuch siimulation of mechanoceptors of the stomach takes place, The first Is the
nepvous routs, which regulites the processes of filtration, while the second ts 2 neurohumoral route, regulating
e pme@es of realscrplion. k»* amnb interoceptive stimula*ions of the stomach may result {n decreased

flwation in denervstad kidneys. This shows the possimility of regulating the process of filtration by the neuro-

b al myte, Frroeval
o3 dtfnx:e ol

of the ?3“;3;‘*}& hinders the reflex effect from the stomach on diuresis, which polats
layed by e Tapophysis In the neurohumoral route of the cfferent arch of the reflex from the

stornach on d;s.m.s.s-
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