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 Earlier conductcd inveatigations have shown that changes in the functional condition of the centers regulat-
ing cardiac. activity develop during cmnpunmul experimental :\omc stenosis in rabblts. These changes are
esscntial to the maintenance of continuous, comp(,m:muy cardiac hyperfunction [1] as they are cxpressed by an
Increasc in the rcﬂc xXes lntcuslt‘ymg5 cardiac’ activity, which arc realfzed through synipathetic innervation, and
by a deercase to 1/4- l/'mftlu original tevel of the vagus ‘reflexes inhibiting cardiac activity. T aking into account
“the closc intcrcommimication of the. circilation and respiration func tions and cspecialtly the data indicating the
reflex ‘effcet on the rmpxr:mon cultu‘ from t!m cardiac and vaccn!dr intcroceptors {2, 3, 4, 5, 6, 8], one can pro-
posc that changes' dcvdop fnthe nervous rc;-nlanon of rmpimnon as well as in‘cardiac activity in experimen-
tally indyced heart defeet. To provc_this proposition, In this work we studicd the effect of experimental aortic |
stenosis on respiration-and an' the development of unconditioned reflex apnea.in animals.

CEXPERIMENTAL METHODS

The ¢xperiments were done on 16 male rabbits welghing 2-2.5 k. Aoruc stcnosts was indneed by an
earpier described method (. The ¢ “haracteristic functional, morphological and biochemical changes resulted
from-the constriction of the aortic orifice to 1/ l—l/(.nfnwnrmalmﬂ by means of a lateral ligature.  Respiration
was clectromyographically recorded; a cuff attached 10 a Marcey's capsule’ was plau,d on the region of the chest

and abdomcn. The anlmal was fixed in position, lylng on its stomaclr, ‘Reflex apnca was induced by stlmnlatmy
‘the upper ros plratory tract with ammonia fumes. This was doric by blowing air from a balloon through a’ double-
necked jar, on the bottom of which was 100 ml of 25% ammoniun hydroxide, into the rabbit's nostrils through

a small tube, 3 nun in diameter. The receptors of the rigeminal nerve were: fmmulatcd, and this sthnulation
spread through the trigeminal centers to the respiration center, ausing apnca. The duration of the apnea was
measured in scconds on kymograms. We first conducted comparative prcrlmcms cmnpnrm;, the duration of
apnea in normal rtabbits with that in 5 antmals of the same weight and sex in which a heart defect had been ex-
pcrlmcntally induccd one month before. Then dynamle experfments were done on 5 rabbits; the duration of the
apnca was d(.tulnlncd before the heart deicet was developed and otic month after its development. Three rabbits
were used as a control; they werc given an opuanon similar to-that which was used. to induce the aortic stenosis
but the ligature on the aorta’was not tightened, and thercfore did not constrict the - lumen. The anirals were
obsu'vcd cvery other day; in cach experiment, the stimulant was used 4- 6 tinies at inervals of 2-3 ininutes. The
duration.of apnea in each animal was determined a total of 110- 140 times.

In-part of the experfiments recording the respiration: during reftex apnca, the changes in oxygen saturation
of arterial blood were observed by means of a Krebs oxyhemometer, with the. photoclément placed on the rabbit's
car.” The: rcadings of the apparatus were recorded every 5 seconds for 3 minutes before the use of the ammonia
fumes and for 5 minutcs after their use, Oxyhiemometry, when used witliout dircet determination of blood hemo-
globin saturation with-oxygen-according to Van Slyke, is knuwn to be nadequate to cstablish the true exygen
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content {n the blood.  However, 1t does glve a good {dea of how this fndex fluctuates, - counting off from a re-
prescntative original level, Wo uscd 96% as the original oxygen content of the hemoglobin tn these exporiments.
During reflex apnea, this Index decreascd to 92-88%, and then gradually réturned to normal,

EXPERIMENTAL RESULTS

There was considerablo varfation among the diffecent animals as to how long the apnea lasted, but apnea
duratlon was more constant in the same anfmal, varylng by 2-3 seconds from experfment to expcriment. The
Table glves the average apnea duration fn 5 normal animals and in5 rabbits with a heart defccr. computed on a
bas!s of 100 determtnations per animal,

Duratlon' of Reﬂcx Apne:x

Rabbit wuh hLﬂl’! dcfcct 4 .‘ : Nbrmal raBbits-

No of animal -Apnul (m see.) {No, of ani- Apnea (lu sec)
mal . ) :

1 9 1 16.5

2 7.5 12 15.5

3 12.6 13 2t

4 7.5 14 18 -

5 0.5 . 16 : 16.5.

The Table shiows that the reflex apnea lasted from 15§ to 21 5cconds In the normal animals and from: 1%
to 12* seconds in the animals with the comp(,matul defect. Therefore, apnea duratfon in the mmn:\l‘: with the’
defect was approxlmataly half as long as in the normal animals,

. A month after the defect had been developed in
all of the animals, dynamfc expertments also showed
a considerablc shortening of the reflex apnca. The
pneumograms of rabbit No. 6 made before the creation
of the defect (Fig. 1, a) and 1§ months afrerwards (Fig.
1, b). show:that apnea duratlon in this animal was alinost
three thnes as short In the second pnoumogram. Ineval-
uatlng the fact of rcﬂux apnea shortening, oue should
remember that the surplus of CO,, whicli appears during
the apnca, acts refloxively through the chemoreceptors
and directly on the nerve cells to causc thythiic activi-
i ‘WH\ 1 ty ln the given center; the apnea is shortened, and nor-
/ : ” 1‘15391”.” A N ‘”f‘m mal respiration 18 restored. In a glven animal, the fast-
: ALRLN o _
) et the concentration of carbon dioxide reaches the -thies-
hold level and the greater. the oxcitability of the respira- .
tlon center, the shortor reflcx apnea will be, other con-
ditions belng cqual Therofore, ‘the fact that the reflex
‘apnea observed In the rabblts with the oxperimontal
heart defect was 2-3 times shorter must be dus to efther
increased excltablllty of the respiration center, or the -
fact that the minute volumo of the blood 1s docreased
in aortic stenosts, while the CO;, content of the blood
Increases faster than normally, However, the lattor ex-
planatlon contradicts the known fact that, in the antmals
with heart defect, the shortencd apnea was attended by
slighter and shorter decllnc In the O, content (Fig. 2). Morcover, even short apnea will prohably cause the Oy
content of tho blood to decrease sharply whon the mlmltc volume Is decreased and the arterjovenous difference
of Oy saturatlon corrcspondlngly Inercased, “According to the cxperfmental data of €. Wiggers [9]. there 15 uo

"““lhu w4 L] Ll

Fig. 1.. Reflex apnea in rabbit No. 6 before creation
of heart defect (a) and 1§ months after creation of
heart defect (b). Gurvos from top to bottom show:
rcsplratlon, indicated of stimulation, Indicatfon of
time (In 1 sccond marks).
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Fig. 2. Decrease of oxyhcmoglobln content in blood during reflex apneca
in rabbit with experimentally induced heart defect(1) and in the same
animal before the creation of the defect (2).

decrease in the minute volume even when the aorta, where It leaves the heart, 1s 60- ’70% smaller In dlameter, .
Le., when the cross-section of the aorta is 8-9 times smallet than normally, Goldberg, Bacst and Bally [7],
conducting a clinical physiologlcal study on 26 patients with clear aortlc stenosis, showed that the minute vol-
ume, the stroke volume and the arteriovenous difference in the oxygen saturation of the blood remain normal
even when the degrec of stenosis Is conslderable. These data allow the proposition that constricting the aortic
cross-scction by 4-6 times, as we did In our anfnals, 1.e., by less than fn Wigger's experiments, did not cause
the minute volume to decrcase elther. -Conscquently, the shorte,nlng of the reflex apnea is due to the Inercased
excitability of the resplration center.

SUMMARY

A shortening of the reflex apuea is obscrved In rabbits with compcensated experimentally induced aortic
steniosis In stimulation of the upper rcspiratory tract by ammonia.

Evidence obtaincd from oxyhemonctric  investigation gives base for conc lusion that this phenomenon is

the result of increascd excitability of the rcspimtory center,
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