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EaHier conducted:lnvcatigat ions have shown . th at c!laugc s i n the f imctio,  al condition of  tile ccnlcr,~ regulat- 
Ing cardiac�9 act ivi ty develop during c01npctlsatcdcxpCrimcntal  aorticstt'.l~t)sis tn rabbits. These changes me 
essential t o )he  Inailltcnattec of  cant inherlt,: cofnpcnsating cardiac hyperfiltlcti0n [1] as they arc exprc~cd by ail 
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l n c rca~  l a t h e  rt:f|c• tntt',ltsifying ca rd i ac  actiViiy, which .arc rcaltzcd throtigh synipathctic imlervatlon, nttd 
by a decrease tt) I / 4 -  I /5of th( ,  ,)rig|ha! h'w:l t,ftli(' val , t ;s rcf lcxcs  inhibiting cardiac activity.  �9 T~ iiug into account 
the c l o ~  lntCrconmiiuticatlott of  !}le.circtilation and rc.spiratl0n fimctions at!d especia l ly  the data  indicatilig tile 
reflex effect  on the rcspirati0tt ceutcr f rom the Cardiac attd v a ~ n l a r  interot-c, ~. ptor~. [2,, 3, 4, 5, 6, 81, otto can pro- 
p o ~  that cha,tgcs develop i01thc nervol,s rcynlation 0f respiration as weii as i .  c ~ d i a c  activity in expcrilncrt- 
tally imhjccd heart defect.  To prove  tl,is prol)ositl0,t, in tills work wc stndied the effect  of  Cxpcrintental aortic 
stcnosls on rcspiration and on  the dcvcl0imtcnt of lUtConilitioltt:d reflex apnca.in air|reals. 

E X P E R I M E N T A L  . M E T I I O D S  

The experiments  were done oil 16 male  rabbit.~ wclyhing 2-2.,5 ks. Aortic stcnosts was induced by all 
earl ier  de~r ibed  methOd [1~]. ;Fhc (:haracter]~tie fim(-tional, inorpholo~,,ical aiId b iochemical  changes rcsultcd 
froln,t|lc, coltstriction of  the aortic orifice to I/.;I- I/f; of its iiorlllalsizc liy airmails of  a lateral  ligature. Respirat fan 
was elcctromyo,irapll lcally record'cd; a cuf f  attaciled t0 a Marcy's  capsule.was pla/zed on tile r eg iono f  the chest 
and abdomen .  Tile atilnlal was fixed in position, lying On its stomach. Reflex apnca was induced by stinullatiil[,, 
the upper rt-?plratory tract with alnrnon[a finne5. Tbi~; was doiic by bloa#ing air froltl a balloon throug!l a dollble- 
necked jar,  o ,  tim bottom of  which was 100 lnl of  25~o atmtlottiulH hydroxide, lille.the rabbit 's  nostrils through 
a smMI tube, 3 a im fn diartlclcr. The receptors of  the r~:igelllinal llcrv,'3 wer(:.,;timulated, m~d this stillllllafiotl 
spread througb~ the tr lgcminal  centers t<~ tile respiration center,  causing apnea. The duration of the apnca  was 
measured In second,~on kymograms.  We first conducted co |nparat ive  cxpcrinmnts,  ctmq)aring the duration of 
apnea in normal  rabbits  witll that In 5 animals of  the same weight and sex in which a heart defect  had been ex- 
perlnicntal!y induced one month before. Then dynamic experiments  wcrc done on 5 rabbits; the duration Of the 
apnca was dctertnincd before the he.4rt deject  was developed ,'aid one month after Its devel0ptllcnt. Three rabbits 
wcrc used as a control; they Wcrc g|vcn an opcrati0n similar to that which was used. to ittduec the aortic srcnosis 
but the ligature on the aorta was not tightened, and therefore did not constrict the lnmcn. The anitnals wcrc 
observed every other day; in each exper iment  , t lmstlnu, lant  was nscd 4-6 tintcs at lncrvals of  2-3 inlnntcs. The 
dtiration.of apnea in each animal was dctcrnllltcd a total o f  110-140 times. 

hi.part of  the cxperlmcnts  recording the respiration.during reflex apnca, the changes in oxygen satttration 
of arterial blood were observed by rntsans of  a Krcbs oxyhenlolncter,  with the pltototdctnent placed on tllc rabbit 's  
car. Thc readings of  tim apparatus were rcc0rdcd every 5 $CCOlldg for 3 mfnutcs before tile use of  the ammonia  
ftlnles and for 5 minutes after their use. Oxylmt]totnctry, when n.~.'d without direct  detcrminatiou o f  blood |tcnlo- 
globln saturation with ox~gcn accordiltg to Vail Slykc, is I(llOWil |Obc i.nadcqtlatt: to establish the trite oxy~ell 
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tout=hi In the b lood ,  tlowever, It does give a good Idea of how rills Index fluctuates, : cotmthlg off  from a re- 
premntatlve original l eve l .  We u~ed 96% as die orlghtal oxygen content of the hemoglobhi In these experiments. 
During ref lex apnea, fills Index decreased to 92-88%, and then gradually returned to normal  

I~XPERIMENTAL R E S U L T S  

There WaS considerable variation among the different animals as to how long the apnoa lasted, but alines 
duration was more constant In tile same animal, varying by 2 -3  seconds from experiment to experiment. The 
Table gives the average apnea duration in 5normal  animals and I n 5  rabbits with a heart defect, comp!lted on a 
basis of t00 determinations per animal.  

Durat lonof  Reflex Apnea 

Rabbit With heart defect 

No. o f  animal �9 (in sec.) 

�9 = m 

Normal rabbits 

No. o f a n l -  Apuea (hi sect) 

l: 9 
7.5 

3 12,5 
4 715 
5 Io.5 

real 

!! 
12 
13 
14 
15 

�9 ' 1  

16.5 
15.5 
21 
18 
!6 .5  

Fig. 1 .  Reflex apnea fii rabbit No. 6 before creation 
of heart defect (a)mid 1 t months after creation of 
heart defect (b). Gprves from top to bottom show: 
respiration, Indicated of stimulation. Indication of 
time (In 1 second marks). 

The Table stiOws that the reflex apnea lasted from 15�89 to 21 seconds In die normM anlmMs mid from 7~ 
to 12~ seconds In ttm anfmals with the cotnpensated defect. Tl~erefore, apnea duration hi the ,'mitnMs with the 
defect was approxlnlately half as lolig as In the norntal animals. 

A month after the defect had been develop6d In 
all of the animals, dynamic experiments also showed 
a considerable shortening of tile reflex apnca. Tile 
pneumograms of rabbit No. 6 ntado before tile creation 
of tile defect (Fig. 1, a)  .'uld i�89 afterwards (F ig .  
1, b) silow~that apnea dttratlnil In thisalliinal was almost 
three thnes as short In tile st~cond pnoun.logra n. Ill cvM- 
uatlng tile fact  of  reflex apnea ~lOrtening, one shoukl 
remember that the stirplus of  COs, which appears dltring 
the apnea, acts reflexively flirougtl tile clmnloreccptors 
and directly on the nerve cells�9 to cause rh),thlulc activi- 
ty hi the given center; file apnea Is shortened, and nor- 
real respiration Is restored, l:l a given .'ulhual, the fast- 
er file concentration of earboa dioxide reaches the thres- 
hold level and file greater the oxcltMHllty of the respira- 
tion center, the shorter reflex apnea will be. other con- 
dltlons being equal. Therefore, file fact that the reflex 
apnea observed In die rabbits with ti-lo experimental 
heart defect was 2- 3 times shorter must be duo to either 
Increased excitability of file respiration center, or the 
fact that tim minute volume of  file blood Is decreased 
tn aortic stenosls, while the CO 2 content of tim blood 
Increases faster than normally, tIowever, tile latter ex- 
planation contradicts the known fact that, In the anhnals 
with heart defect, the shortened apnea was attended by 

slighter and shortor decline In the 0 2 content (Fig. 2). Moreover, even short apne a will probably Cause the Ox 
content of  the blood to decrease sharply when the mihutc vohmm Is decrea.,~d mid the artcriovcnous difference 

of 0 s saturation eorrespondhlgly lncrea.~d. Accordhlg to the experhncntM data o fC .  Wlggers [9], there Is no 
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Fig. 2. Decrease of oxyhemoglobln content in blood during reflex apnea 
In rabbit with expcrlmcntal!y induccd heart defcct.(1) and In rite same 
animal before the creation of the dcfcct (2). 

decrea~ In the minute volume even wtmn ttm aorta, where It leaves the heart, Is 60-70% smaller In diameter.. 
l.e;* when the cross-section iof the aorta Is 8-9 times smaller than norma!ly. Goldberg, Bacst and Bally [7], 
conducting a clinical physiological study on 26 patients with clcar aortic stenosls, showed that the minute vol- 
ume, the stroke Volume aud the arteriovenous dlffcrence tn the oxygen saturation of theblood remain normal 
even when the degree of stenosls Is considcrablc. These data allow the proposition that constricting the aortic 
Cross-section by 4.6 times, as we did In our mdmals, I.e., by less than In Wlggcr's experiments, did not cause 
the minute volume to dccrcase either. Consequcntly, the shortening of thc refle x apnea ts due to the Increased 
excitability of tile respiration center. 

SUMMARY 

A shortening of the reflex apnca is observed in rabbit s with compensated expcrlmcntalIy induced aortic 
ttenosis In stimulation of the upper rospkatory tract by ammonia. 

Evidence obtained from oxyhemornctric investigation glvcs base for cont'.luslon that this phenomenon is 
the result of increased excitability of the respiratory center. 
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