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CHRON IC DIGOXIN ADMINISTRAT I ON INHIBITS THE MYO

CARDIAL NaK-PUMP IN LAMBS . Thomas J. Hougen, M. Andre 

Vas u, Carl Chipman, Edward J. Woodford , Ge ra ld R. 

Marx, Harvard Medical School, Depar t ment o f Card i o l ogy, 

Children's Hosp ital, Boston, MA 
The physio l ogical and myocardial effect s o f di goxin in infants 

and children are debat ed and uncertain. In o rder to exami ne the 

response of the myocardial NaK-pump to chronic digoxin admini

stration active transport of the K+ analog Rb+ was measured in 

vitro in serial right atrial biopsies i n young lambs. Nine lambs 

(mean age 7d) were lightly sedated, instrumented, and ECG , 

aortic pressure, LV pressure and LVdP/dt were r ecorded. Genera l 

anesthesia was the n induced and a right atrial biopsy was 

obtained for Rb+ active transport determination. This procedure 

was repeated 34d (mean) later after ei ther no treatment 

(controls , n=4) or digoxin (n=S). Oigox i n was given I.M. to 

maintain a plasma concentration of 1. 3 ng/ ml (mean} with no 

toxicity. The changes in hemodynamics between initial and final 

study were similar in both groups. No significant difference wa s 

observed in control s between initial and final Rb+ acti ve 

transport values (0.381 + 0.015 (+ SEM) nmol Rb+/ mg wet wt/30 

min vs 0 .364 + 0.023, paired t). in contrast , di goxin inhibited 

Rb+ active tr-;nsport when compared to ini tia l values (0.349 ±.. 
0.014 vs 0 .246 :_ 0.033 , P < 0.05) . Under these conditions the 

NaK-purnp was i nh ibited indicating tha t chron ic d igoxin admini

stration in t herapeutic concentrations doe s have a myocardial 

effect i n the developing mammalian heart. 

LEFT VENTRICULAR SYSTOLIC TIME INTERVALS BY 
DOPPLER-COMPARISON WITH CAROTID PULSE METHOD 

164 Kai Hsieh, Steve Colan, Cynthia Holland, Debbie 

MacPherson, Stephen Sanders; Dept . of Car diol ogy , Harvard 

Medical School, Children 1 s Hospital, Boston, MA 02115 

rspc>_n.· by Thomas J. Hougen) 

We compared left ventricular systolic time interva l s (L STI's) 

derived f rom pulsed Doppler(D) and f r om·conventiona l(C) carot id 

pul se tracing(CPT) and phonocardiography(PCG) in 24 sub jects, 

aged · l. 7 to 18.5 yrs, median=l 2.l yr. Using the apical 2- chamber 

view, D f r equency-time curves f rom the proximal ascending aorta 

were recorded simultane.ously with CPT, PCG and ECG. L STI 's from 

the o tracings were measur ed as follows: pre-ejection pe riod 

(PEP) - beginning o f QRS to onset of D systolic upstroke; ve n

tricular ej ect ion time(VET)-onset o f D systolic upstroke to maxi

ma l end-systolic flow reversal. Tne difference in pulse trans

mission time between onset and end of systole r esulted in a 

systematically shorter PEP and longer VET by C. C PEP was best 

predicted by the regression equation C PEP=l.03 (0 PEP)-1 4( and C 

VET by C VET=0.99(0 VET)+8 . The cumul a tive di s tribution of the 

error o f the predicted value s and correlation coefficients(r) 

us ing these f ormulae were: 

Predicted C PEP 
Predicted C VET 

C+Smsec 
-58% 

79% 

C+lOmsec 
-100% 

100% 

r 
0.949 
0. 995 

We conclude that Dis a more direct and potentially more 

accurate non-invasive method for me asuring L STI's. In addition , 

it is eas ily obtained in pe di a tric patients. 

THE RENAL SPECTRUM OF PATIENTS WITH WILLIAMS SYNDROME 
165 Julie R. lngelfinger, Jane Newburqer, Dept. of Cardi

ology and Div. of Nephrology, Harvard Med. School and 
The Children's Hospital, Boston , MA. 

We assessed the prevalence of renal abnormalities in ch il dren 
with Williams syndrome and heart di sease. Of 32 patients (pts) 
followed by the Cardiology Service, 17 were male. Median age wa s 
19 years (range 1.5-48 years). In 9 pts, limited i nforma tion was 
available from chart review; in the remaining 23, renal structure 
and function were evaluated by urinalysis, BUN, crea tinine and 
ultra sound or intravenous pyelography (!VP). Sys temic arterial 
hypertension was present in 19 (59%) of the 32 pts. Among the 13 
pts who se hypertension was severe eno ugh to warrant renal arter
iography, 8 (25% of all pts)were demonstrated to have renal arte
ry stenos i s. Albuminuria was present in 33% (8/24) of the pts in 
whom urinalysi s was performed . Among the 23 pts who were studied 
with either !VP or renal ultrasound, 8 had structura l abnormali
ties; 3 had a s ingle kidney, 2 unusually sma ll kidneys, 2 calci
um-related nephrocalcinosis and end- stage renal disease, and 1 
sca rred kidn eys seconda ry to reflux nephropathy. Pts with 
Williams syndrome had a relative ri sk of s ingle kidney, which was 
at least 47 time's that of the general population (p< .0001) . 

In t oto, 16 pts had known renal abnormalities, constituting 
70% of those who underwent r enal study and 50% of all 32 pts (pre 
sumed l ower limit of prevalence). Our data sugge s t that the pre
valence of significant renal abnormalities in pts with Williams 
syndrome is high; screening and prospective follow-up for renal 
abnormal ities should be performed in a ll pts with Williams 
<::. vnri rnmP _ 

EVALUATI ON !) f PALLIATIVE SYS TEMI C- PULMONA RY ARTERI AL 

166 SHUNTS USING NMR IMAGING. Hark L, . J acobs tein , 
Barry D. Fletcher, Thomas A. Riemens chne ide r (Spon. 

by J erome Li ebman) Case Wes t ern Rese r ve Un ive r s it y, Rain bow 

Babies and Ch ild re ns Hos pital, Department of Ped iatri cs, 

Cleve land. 
Palliative sys temic-p ul monary art e ry (SP) s hunt s are 

fr equentl y performe d on child ren with cyanot i c congenital hear t 

de fec ts which r esult in de crease d pulmonary blood flo w. Post

operative assessmen t of the adequacy of the shunt dep ends on 

physical examinat ion , ar terial b l ood gas ana l ys i s, chest x-ray 

and doppl e r -e chocardiogra phy. Direct visualization of the 

shunt, however , has r equired angiographic te c hniq ues at cardiac 

catheterizat i on o r, more recentl y , digital s ubtrac tion angio 

gra phy. Nuclear magnetic resonance imaging (NMR.I) is a new 

te chn ique capable of prov iding h igh quality resol u t ion o f 

vascula r s tructures wi thou t the use o f contras t a ge nts o r 

exposure t o ionizing r adiation . We have used ECG- Ga ted NMRI 

at 0 .3T t o evalua te 6 pat ients with a total o f 8 SP shunts 

inc luding 4 Gl enn shun ts and 4 Blalock-Taus sig (BT) shun ts. 

3 o f 4 Glenn shunts and 3 of 4 BT shunts cou ld be imaged. The 

size and cou rse of the s hunt could be s een in its entirety . 

1 Glenn and 1 BT s hun t , both patent, we re not ima ged . We 

conclude that NMRI is a safe , e ffe ctive, non-invas ive method 

for visualiz ing and evalua ting patent pallia t i ve SP shunt s. In 

our hand s . NMRI has proved supe rior to echoca rdio graphy i n 

visual i zing these shunts. 

EVALUATION OF AV CANAL DEFECTS US I NG ECG- GATED NMR 

}67 IMAGING. Mark D. Jacobstein , Barry D. Fle tcher, 

Thomas A. Riemenschn eider (Sp an . by J erome Liebman) 

Case Western Reser ve Un i versi t y, Rain bow Babies and Childrens 

Hospital, Department of Pediatrics, Cleveland . 
Preoperat ive assessmen t of AV cana l def ec ts requires precise 

delineation of ventricu l a r, septa l and valvular morpho logy. In 

particular, recogni tion o f ventricular hy poplas i a is c r i tica l 

since it may prec lude success ful surgical corr ection . This 

evaluation is difficult even with cineangiography and 2-

dimens i ona l echocardiography . Nuclear ma gnetic r esonance 

imaging (NMRI) i s a new technique capab le of pr ov iding exce llent 

s patia l and contrast r esolution of car diovascular s tructures 

withou t the ne ed fo r contrast agen tB . We have us ed ECG-gated 

NMRI at 0.3T to evaluat e 6 children with AV canal de fect s, 

including 3 with balan~ed chamber sizes , 2 with hypop lasia of 

the left ventric le and l hypoplastic right ventricle . All 6 

defects were read ily imaged and the 3 hypoplas tic ventri c l es 

id ent ified . AV va lve morphology could be det ermined in 5 
patien t s. Other frequently seen structures includ ed pap i llary 

musc l es, chordae tendinae and moderator bands . We conclude 

that gated NMRI is a va luable adj unct t o angiograp hy and echo

cardiography in the preoperative evaluat ion of ch ildren wit h 

AV canal defect s. 
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EFFECT OF OUABAIN ON MYOCARDIAL MECHANICAL FUNCTION 
AND SODIUM PUMP IN THE PREMATURE NEWBORN RABBIT 
Jay M. Jarmakani, Toshia Nakani shi, Tats uo Sh imizu, 

and Shiger u Uemura. UCLA Medical Center, Dept . Peds, Lo s Ange l es, 
CA. 

Effects of ouabai n (0.75, 1, 1.5, 2. 5, or 5 x 10-6M) on 
mechanical function and sodium pump were studied in the isolated 
arterially perfused fetal and newborn rabbit heart. Measurements 
of myocardial 86Rb+ active uptake was used as a ma r ker of the 
sodi um pump activity . The inotrop ic effect of ouabain i n the 
fetus was not s ignificantl y di fferent from that in the newborn 
at all ouaba in concentrati ons. 2.5 x 10-6M ouabain ca used 
mechanical toxicity in the fetu s but not in the newborn. In the 
feta l muscl e , perfusion with low cal cium (0.5 mM) so lu tion 
reduced mechanical toxicity of ouabain. High extracellular 
cal ci um (30 mM) per se caused mechanical t oxi city in the fetus, 
but not in the newborn . Ouabain infus ion decreased tissue 
potass ium content, and th is decrease in the fetus was not 
significantly different from the newborn. The ouabain inhibiti on 
of Rb+ uptake was similar in the two age groups . These data 
indicate that mechanical toxicity in the fe t us is observed at 
lower ouabain concentrations than in the newborn. Thi s differen ce 
in mec hani ca l toxicity may not be explained by the age-related 
difference in sod ium pump acti vi ty . The greater ca l cium 
toxicity in the fetus may be the rea son for the increased 
ouabain toxicity in thi s age group. 
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