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TAELE I. 
Clinical Data  and  Rcsults of Est~t~cisv Tolcrancc Tcsts. 

S o .  of t r ips  performed 

Subject Sex Age Diagnosis 1st  t r ia l  2nd t r ia l  
f \ 

A .L. 11 53 ,lrtcriosclcrosis, hypertension. tw- 
largcd heart, dilated aorta. ECG : 
Yrolongcd A-V conduction 

J.G. 31 03 A rteri osc: I t  rosis, enlarged Iicart, 
coron:iry sclcrosis. ECG : Ven- 
tricular premature contr:ictions 

J.M. ill 60 Arteriosclcrosis, myocardial fibro- 
sis, sel tmtie  :iorta. 31,voc:irdi:iI 
inf:irction in  1940. I)i:ibetcs 
nicllitus 

S.T<. P 66 Arteriosclerosis, hypertension, cn- 
Iargcd heart, myocardial fibrosis. 
ECG : I311iidIc br:incli block 

S.S. 31 05 ,\rtcriosc.lrrosis, cn1:irgcd hc.nrt. 
myocardial fibrosis, clilatctl aorta. 
ECG : Myoc:irdi:il dani:igc 

M.W. 31 70 ,4rteriosclerosis, enlarged h ta r t ,  
dilated aorta ,  myocardial, fibro- 
sis. ECG : Myoc;irdial damage. 
Xyocardial infarction, 1938 

F.P. F 58 Arteriosclerosis, hypertension. cn- 
largecl heart, mpoc;ird;al fibrosis. 
ECG : Myocardial damage 

M.F. RIC 47 Xrteriosclcrosis, myocardial fibro- 
sis, aortic sclerosis. ECG : Mgo- 
cardial damage. 1lyoc~ardial 
infarction, 1942 
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up or utilized by the tissues within 5 minutes. 
However, we were unable to demonstrate any 
increase in the capacity for effort without 
pain in patients with angina of effort follow- 

ing intravenous injections of 50 mg of Cyto- 
chrome C as compared with placebo injections 
of physiological saline solution. 
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The Delay in the Action of Digitalis Glycoside (Lanatoside C.)* 

MEYER FRIEDMAN AND RENF: BINE, JR. 

lf’rom the ITarold B r u n n  Institute fo r  Cardiovascular Rcscarch, Moiint %ion Hospital, S{ot 
Francisco, Cal i f .  

Since the studies of Clark1 were published, 
it has been believed2 that after the adminis- 

tration of digitalis glycosides, a latent period 
occurs before a cardiac effect is produced. 

In our previous studies however, concern- 

Lanatoside C upon the embryonic duck heart, 
1 Clark, A. J., PYOC.  R ~ Y .  sot. jmz., 1914, 3 , 1 8 1 .  we observed that although the above described 
2 Gold, H., Cattell, M., B I O ~ C ~ I ,  JV., Rul.t,  N. T., latent period did exist, nevertheless, its 

duration appeared to vary inversely with the 
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concentration of glycoside in contact with 
the heart. In these same studies however 
some delay in cardiac response was observed 
even at the greatest concentration of digitalis 
glycoside emploJ-ed (0.001 nig per cc).  I t  
seemed important then to discover the effect, 
a t  higher concentrations of glycoside. upon 
the described latent period. The embryonic 
duck heart lent itself admirably for the pur- 
pose because of its relative paucity of tissue 
which allowed a possible opportunity for 
changing rapidly, the milieu of the cardiac 
cells. 

Methods. The duck hearts were obtained 
as previously from embryos 
having a vascular sinus of 25-35 mm in 
c!iaineter. ’The temperature of the fluid 
113 t h i ng the en1 br!-oc ic heart . was maintained 
at  35 C which caused more rapid beating 
than observed in previous studies. Conse- 
quently the appearance of .-I-\- block or 
missing beats also occurred earlier. Either 
of these two latter abnormalities in rhythm 
were considered indicators of a “digitalis 
effect.” Lanatoside C, varying in concentra- 
tion from 0.00005 to 0.10 mg per cc of 

3 Friedinnil, M., :tiid Biiic, R., Jr., PROC. Soc. 

4 Friedimii, XI., mid Binc, R.. J r . ,  A w .  J .  Ncc7.  
EXP. BIOL.  A N D  MED., 1947, 64, 162. 

S’C~. ,  1947, 214, (i33. 

Tyrode’s solution was employed in all ex- 
periments. 

Resu!ts. Lk Table I indicates, the delay 
in ‘*digitalis effect” varied inversely with the 
ccncentration of digitalis glycoside in con- 
tact with the embryonic hearts. For example, 
18 hearts exposed to a concentration of 
0.00005 mg of Lanatoside C per cc, beat for 
a n  average period of 39 minutes before ex- 
hibiting A-V block. On the other hand, 
hearts exposed to concentrations of 0.002 mg 
per cc or higher, almost immediately exhibited 
the acceleration of beating previously noted3 
in hearts affected by glycoside and exhibited 
A-\.’ block much sooner. As a matter of fact, 
the embryonic hearts, exposed to 0.10 mg of 
glycoside per cc exhibited A-V block in 15 
secor,ds or less. I t  is possible that the so- 
called latent period observed in previous 
studies may be explained as delay attendant 
to the penetration of digitalis glycoside into 
the cells of the adult heart. 

Conclusion. The evidence obtained from 
the actions of Lanatoside C upon the ernbryon- 
ic duck heart indicated that such a heart 
exhibits a “digitalis effect” with no fixed 
latent period as described in previous studies. 
I t  would appear that if a sufficient quantity 
of digitalis glycoside is present, a “digitalis 
effect” may be expected almost immediately. 




