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FUHCTIONAL ANALYSIS OF RATE-DEPEMDENT PROPERTIES OF AV
HODE I AWESTHETIZED DOGS.

tiohsen Hayebpour, Pharm.D., Hario Talajic, W.D., Stanley
tattel, W.D., F.A.C.C., UWontreal Heart Institute,
Hontrsal, Canada.

Three AV nodal (AVN) propecties contribute to rate-
dependent changes in AV conduetion: AVH vecovery (Ree),
facilitation (Faec) end fatigue (Fat). In order to deter-
mine whether these parameters can conpletely account for
rate-dependence we quantified and releted each property
to steady state AH intervals at different atriel rates
in 8 gutoncmically-blocked dogs. Results: AH interwal of
single atrial impulses was a monoexponmential fumction of
preceding WA (Tpgc, 66:1.9 msec). Premature stimuli
(42) coused a leftward shift of the Rec curve of a
subsequent A3 (Fac, max shift=115:227 msee). Fat (inde-
pendent of Reec or Fac) inecreased AH during prolonged
atrlal stimuletion by & maximum of 10.921.9 mgec. Megni-
tudes of Fac and Fat were ewponential functions of AR
end HA intervals, rvespectively. WHathematical modelling
was performed to identify the contribution of each pro-
cess to changes in AH interval over baseline (AAH) oc-
curring as a vesult of imcresses in cardiac rate (graph).
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He conclude that Rec, Fac, and Fat ere demonstrable in
vivo and that eech hes an important end changing role in
determining rate-dependence of the AV node.

HECHAMISY OF DYMAMIC CHANGES 1IN WEMCKEBACH-TYPE AV BLOCK.
Hario Talejic. WU.D., Demetrios Papadatos, B.Sc., Leon
Glass, Ph.D., Christine Villemsire, B.Sc., Stanley
battel, #™.D., F.A.C.C., Hontreal Heart Institute,
Hontresl, Cenada.

Recovery (Rec) properties of AV mode (AVM) conduction
have been used to explain Wenckebach-type AV block, ig-
noring the potential contributions of other rate-depend-
ent properties [AVE fatigue (Fat) and faecilitation
(Fac)). We developed a mathemstical model of AVR con-
duction, which incorporates gquentitetive indices of Rec,
Fac, end Fat, to predict UWenckebach periodicity during
aetriel pacing at multiple cycle lengths (CL). These pre-
dictions were compared to Wenckebach patterns observed
experimentally in 5 autonomically-blocked dogs. Results:
In each experiment, Wenckebach conduction ratio (CR, de-
fined as ¢ of V. impulses/# A. impulses) decreaged as
pacing was continued at the seme rate. Hean CR observed
initially end after 5 minutes (final) of pacing (CL 180
wsec) were 0.920.1 end 0.7£0.1 respectively (p<0.05).
Corresponding predicted CR's were 0.940.1 and 0.7:0.1,
(¥S vs observed values). As shown in graph, the shift of
CR vs CL to the right with time was accurately predicted
by mathematical model at all CL. wo
Results of model using Rec alone
consistently deviated from ex~ g ,,
perinental cesults and did not o
account for time-dependent g
chenges in CR.

In_conclusion, time-dependent %°
chenges in Wenckebach periodici- "G %%
ty occur independent of rate of Postng Opsts Lawghh (o)
pacing. These chenges can he accounted for by
considering the interdependencs of multiple rate-
dependent properties, especially the contributicn of AV
nodal catigue.
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MECHANISMS OF SYMPATHETIC CONTROL OF ATRIOVENTRICULAR
NODAL CONDUCTION Todor Mszgalev, PhD., Leonard S. Dreifus, M.D.
F.ACC., Rohn Price, B.S., Eric L, Michelson, M.D., FACC. Lankensu Medical
Research Center and Hahnemann University, Philadelphia, PA

Changes in atrioventsicular nodal conduction time (AAVN CT) afier thetic
stimulation (SS) result from interaction of opposing mechanisms medimpgy the
release of catecholamines in sinus rode (SN) and AVN. This study examined the
BAVN CT &s a sum of the individual effects of SS in SN and AVN. Surface
bipolar electrograms were recorded from the crista terminalis, interatrial septum and
bundle of His in 12 rabbit hean atrial-4VN superfused preparations. ‘The SN cycle
length, intraatrial and AVN CT wese measured before (control) and efter local
posiganglionic SS in SN, AVN or simulianeously (SN + AVN) during spontaneons
shythim (mude A) os programmed feedback pacing (mode B) which mimicked SS-
induced tachycardia but excluded changes in intraatrial conduction.
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Results: AAVN CT after simultancous SS=(SN + AVN) correlated with the sum
of the individusl SS-SN and SS-AVN effects in modes A (p=09840.01) and B
(:=0.88£0.04) (fig 1,2). However, the sum of the individual effects in mode B did
ot comrelate with the simultancous SS=(SN + AVN) effect in mode A (7=0.39£0.08;
fig 3). Notably, this was due 1o SS-SN induced shift of the inputs 10 AVN which
existed only in A and caused pronounced shomening of AVN CT. Conclusions:
1. BAAVN CT is a sum of the individual effects of SS-SN and SS-AVN
2. Changes in intrastrial conduction due to sympathetic-induced shift in 4 VN input
ectivation limit intespretation of the resulis of programmed pacing in the eval:ation
of the sympathetic contwol of AVN.

LONG TERM ELECTROPHYSIOLOGICAL CHANGES AFTER PARTIAL
ATRIOVENTRICULAR NODAL ABLATION IN THE DOG

Frank I. Marcus, M.D., FACC, Leonard T. Blouin, Ph.D,,
Saroja Bharati, M.D., FACC, Maurice Lev, M.D., FACC,
Univereity of Arizona, Tucson, Arizona.

It would be desirable to produce modification of atrio-
ventricular nodal (AVN) function rather than total
ablation to maintain A-V synchrony in patients with
refractory AVN reentrant tachycardia.

The electrophysiology of AVN modification induced by
radiofrequency energy (RFE) or a sham procedure was
studied in 9 dogs. The 4 dogs that received RFE had A-H
prolongation > 70% of control, while the 5 sham treated
coritrols showed no acute or chronic electrophysiological
changes. The pacing cycle length was 500 msec.

TIME AFTER RFE  A-H AVNFRPX  AVNWPY
RPE 30 in,  217426% 125412 139411
GROUP 1 week 215427 9348 108+16
2 months  165+5 87+2 104421
CONTROL 30 min. 100+1 10346 103+3
GROUP 1 week 100+5 98+2 98+4
2 gonths  106¥% 102%4 98%7

*Values are % of Baseline + SEM

XFRP = Functional Refractory Period

WP = Wenckebach Point
After ablation, the A-H interval remained prolonged but
the AUNFRP and AVNWP returned to baseline, indicating a
dissociation between AVN conduction and refractoriness.
In all the dogs that received RFE there was fibrosis of
the approaches to the AV node and the region of the AV
node itself. Conclusion: Chronic modification of AVN
conduction without concomitant changes in refractoriness
can be induced by RFE delivered proximally to the AV node.
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