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f§07174 Cardiogenic Shock Complicating Acute Myocardiai

Intarction in Callfornia: Effect of Invasive
Procedures on Mortality

M.E. Edop, E. Barbor, D.L.. Brown. University of California, San Diege
Modicai Conter, San Diego CA, USA

Background: Cardiogenic ahock is an mfraquont complication of acute my-
ocardint intarction (AMI) that is associatod with a vory poor prognosis, Rocont
atudion suggoat an aggrossive invasive approach raduces moitality,

Methoda: We analyzed data friom tho 1904 California discharge data baso
to detormine the resource utilization and outcome in a non-golectod patient
popuiation with cardiogenic ahock complicating AMI.

Results; Cardiogenie shack was dingnosad in 1122 patisnts as a com-
plication of AMI, Mean ago was 70.4 yoara, 64.7% wero male, 20.3% vwor
dinbotica, and AMI was most cammaonly antartor (40.6%). Thrambalytic thor-
apy was administored in 17.2% of patients. Puimonary artary cathatorization
was utilized in 26.6% of pationts, whilo 28.1% undorwant placemant of an
intra-nortic balloon pump. Coronnry anglography was porformed in 40%,
with 24.2% and 16.5% of pationta aventually undergoing oither coronary an-
aiplaaty or coranary arery bypass surgery (CARQ), The overall in-hospital
mortality was 68.1%. Signiticant raductions 1In mortality waro noted in patients
undorgoing ather angioplasty or CARG by mutivariate analyais. The use of
angioplaaty was asaociatad with a roduction in monality trom 62 8%, 10 32 6%,
(P = 0.0001), white thona undergoing CARG had a decroase in mortality from
G0, 1% 10 23.4% (p = 0 0001). Thate wore non-gigniticant trands mn roduction
ot mortality with the use of inlia-aortic balloon pumps and pulmonary artery
cuthetors,

Conclusion: Thin study supports dala documenting improvemoents in out-
coma with the invaaivo managoment of cordiogonic shock, and suggests that
these procadures may bo undenitlized in this population.
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7 Residue in the Intracellular pH Modulation of Human
Kv1.4 N-type Inactivation Kinetics

B.J. Padamiam. T Hostw, E.F Shibata, H -C. Loa. Departments of Infermal
Megiome and Physiology & Brophysies. The Umversity of lowa. lowa City.
fowa, USA

Innctvation of A-type K* curronts 1s moduiated by electrostalic meractions
betwoon tha channol badl domain and its recoptor. Since the charge of
protons 18 tightly regulated by pH, wo examinod the eftect of pH on the
nactivation kinotics o the human Kv 1.4 channul (HK 1) oxpressed in Xenopus
oocytos using patch-clamp tochniquos on inside-out patches. We found that
both HK1 current inactivation rate (1) and peak current amplitude (1,.u ) were
tightly roguiated by intracollular (pH,) but not by extracellular pH. There was
a four-fold change n + and L Whon pH, changed from 6.0 to 8.0. HK1
incroased trom 306 ¢+ 51 msto 735 + 192 ms (n = 7, p = 0.002) with a
pH, chango from 7.2 to 8 0 whiio + decreased from 39.2 + 32 ms to 18 4
£ 22ms (n =4, p = 0.002) with a pH, chango trom 7.2 to 60 The H*
titration curve of inactivation + showed a pK of 7.58 and that tor fow Was
7.50. Tho pH, etfects on HK1 were not dependent on membrane voltages
( 4010 +60 mV) Tho pH, ettocts were completely abolished when the HK 1
N-terminus was deteted (.\2-145) ndicating that these etfects were mediated
through modulation of N-type inactivation. The H16S mutation etrminated H*
titratability i the physiotagical pH range and altered the pK of r changes to
6.60 and the pK of I, changes to 6.81 (n = 14). These results suggest
that N-type inactivation in HK1 1s tequlated by pH, in the physiologic range

through tonization of specific amino acid residues in the ball domain of the
channel protein.
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905-2 | Cell Swelling Increases L-type Ca2* Channel Current
and the Amplitude of CeM Shortening in Ven‘ricular
Myocytes
K. Harada. O. Kohmoto', Y. Sugishita, T. Shimizu, K. Sugishita,

K. Kinuoawa, H. Matsui, T. Takahashi, T. Serizawa’. University of Tokyo.
Japan: ' Saitama Medical School, Japan

Background: l!} has been suggested that mechanical stretch may enhance
the L-type Ca®* channel current (lca) in atrial cells. This can consistently

JACC  bebruary 1998

oxplain the Frank-Starling mechanism if it also operates in vontricular cells.
Thus, wo studiod tho effocts of call swelling on lg,, intraceliular tree Ca®*
([Ca™ ]}, and ce!l shortening (CS).

Methods: We simultancously measured lc, (wholo cell pateh clamp),
{Ca™*). (indo-1) and CS (video motion datectar) in isolated guinen pig ven-
tricular myocytos. Cell volume was estimatad by tracing cell area on video.
Ta abtain call swolling, colls wara supertusad with isatanic solution nciuding
150 mM mannitol for 2 min and subsequently with hypotanic solution without
mannitol,

Results: Exposura 1o hypotonic solution aignificantly ingreased Ic, (by
a2 4 A%, P . 0.01), tho amplitudo of CS (by 28 + 8%, P ~ 0.01) and
call aren (by 5.1 + 1.6%) within 3 min (n = G) when pipette solution not
including EGTA. Wo also contirmed increases in [Ca”*), and the amplitude of
CS i the inda-1 loaded colla. Whon 10 mM EGTA included in the pipeltes,
swolling-induced InGrease in lg, was oven larger (+68 + 8%, n = 18) without
changos in inactivation time, indivating that cell awelling doas enhance I;,,.
Maroover, 10 /M bumatande, which inhibits hypotonig swelling by tlacking
Na*/&*72C1 cotranspont, attenuated this increase in lga-

Conclusion: Coll swelling by exposure ty hypatonic solution mcreased
lc. and the ampltude of CS, suggesting that cell stretch may incroase the
contractiity of venticular cells by increasing Ie,
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[ 905-3} Roale of External Potassium in the Block of the
T Dalayed Rectifier Potassium Current by Dofetitide

NC Yannoulis, X. Yao. J Kiehn, ) Brachmann Medical University
Hospital, Hewdelberg. Germany

Myocaechal infarction is often accompanied by an increase in the extracethular
K concentration {|K*),). white hypokalamia has been related 1o torsades de
pointes tachyarthythmias. The aim of this work, was to determing whether
changos in [K*], would affect the block of the delayed rectifier K* current (1<)
Ly dotetiide (DOF). Whole cell patch-clamp expenments were perormed
nisolatod gunea pig cardiomyocytes. Depolanizing pulses of 200, 500 and
2000 ms wore applied ta assess possible ditferential ettects on the rapict
tln) and the slow (Ix,) components of Iy Elevating [K*}, from 35 10 10 mM
decioasod tho tad cunent (W) Dy 29+ 5%, 36 @ 3Poand 54 : 2%,
at 200. 500 and 2000 ms. respectively (p - 0.05) reducing (K’ ttom 35
to 1 mM incroased Iy, by 29 ¢ 6%, 48 : 7% and 55 ¢ ¥ a1 200. 500
and 2000 ms, rospectively (p - 0.05). In both cases changes were larger
at 2000 than at 200 ms. suggeshting that Ly, was the component of |y most
stiongly atected by [K'k, A1 10 mM [K*),. 10 7 M DOF decreased I ¢ 10
a losser extent thas at physiotoqical (K}, { 23 ¢+ TP vs 41 : 7% at 200
ms, respectively. b 0.05). although the relative cont Suton of I, 10 total
Ik was increased -t 1 mM (K*],. 10 * M DOF blocked |y to a strmitar
oxtent compared tc shysiological [K*}, 41 1 5% vs <1 : 7% at 200 ms.
respectively) Since the refative contribution of Iy, to total i, was decreased
w hypokalemia. enhancement of L, block by DOF at tow K"}, 1s suggested

Conclusions 1) Attugh |K* L, I, block by DOF 1s reduced. this may umply
a loss ot efficacy dunng schemia. <) € lock of Iy, by DOF may be enhanced
Ly hypokalemia. thus tavonng proarthythmic events
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905-4 | Differences Between the Delayed Rectitier K*

Currents In Myocytes From Rabbit Sinoatrial and
Atrioventricular Nodes

N. Sato. Y. Habuchi, M. Tanaka, K W. Spitzer', W.R. Giles. Departments ot
Physwology & Biophysics. The University of Calgary. Calgary. Alberta.
Canada: ' Nora Eccles Harnson Cardiovascular Research and Tratning
institute. University ot Utah, Salt Lake City, USA

Background: Recent expenmental work has suggested that the delayed rec-
titior K* currents (I ) in rabbit sinoatrial node (SAN) and atrioventricular node
(AVN) are different. We nave studied the electrophysiological ditterences ot
I« 1n SAN and AVN cells by using tbutilide. a recently developed antiarrhyt-
mic agent which may function as a blocker of the rapid delayed rectifier K-
current. kk.p.

Methoas: Rabbit SAN and AVN celis were isolated using collagenase
and protease. Spontaneous action potentials and membrane currents were
tecorded using conventional membrane-ruptured or nystatin-permeabilized
patch method.

Results: Superfusion with 100 nM Ibutilide caused decreases in the spon-
taneous firing frequency. maximal diastolic potential and prolongation of the
action potential duration in both SAN and AVN cells. In the whole cell voltage
clamp experiments, 100 nM lbutilide blocked fx. Ca** current and hypetpo-
iarization-aclivated inward current of SA node cells by 40%, 10% and 11,
respectively (n = 6) and also reduced these currents in AVN cells by 68%.
13% and 10%, respectively (n = 6). 1 ;«M Ibutilide decreased Ik ran N SAN
celis by 67 + 8%. whereas it blocked Ik 14, almost completely in AVN cells.





