
1:undle lwancli l h c k  no gall( '1) rli!-thni \\.as present ; the first aticl sec- 
ond heart sounds slio\\-etl nc )rniaI time relations. 

\Ire have seen one instance in \\hich 2 extra sounds, one of wlJich 
u-as linked to the first ant1 the other to the second heart sound fell 
tcgether at the usual heart rate ai i t l  gave rise to a very pronounced 
p l l o p  oil auscultation. \\-lien the heart rate ivas sloivetl by pressure 
u p n  the carotid artery these 2 sotincls \\-ere separated. 

In complete ant1 i n  high gratlc partial heart ldock auricular sounds 
are as a rule easily recorcletl. \ - e r ~  freq~iently each auricular coiitrac- 
tion produces 2 sountls. 7'he intensity of tlie auricular sounds varies 
greatly n-ith the relation oi atiricular to ventricular systole ; they are 
often 1w-y loud \\-lien the I '-tletlectioii of the electrocartliograiii falls 
near the end o f  the T - ~ v a v e .  111 otie case o f  coiiiplete heart Iilock 
aiiricular sotiii(1l; occiirre(1 (l~iriiig ventricular systole as n-ell as in 
tliastolc, intlicating that auric*ular contractioii may produce a sound 
even when it ey'els no 1 1 1 0 ~ ~ 1  in to  the ventricles. 

I n  sonie c;tses of comlktc. heart 1:lock the I<-T interval o f  the 
electrocartlio~rain is iiearl! t\vice as long as the length of systole 
measured froiii the 1,egiiiiijiig oi the first to the heginning of the 
wccmtl heart sountl. Ides- 1;i-c \n (  micetl discrepancies lxtiveeii the 
K - T  inten-a1 and the length ( ~ i  mechanical sjstole were ohserved 
 hen tlie cardiac iiiechanisni \\as normal. 
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Electrocardiographic Leads Which Record Potential Variations 
Produced by the Heart Beat at a Single Point. 

In a recent piildicatim' we have shon-ri that i f  the assumptions 
upon which Einthoven's ecliiilateral triangle is founded are valid the 
ptent ia l  of the right arm ( I ' l l  1 .  the potential o f  the left arm (VI,)? 
and the potential of the left leg / 1 - 1 7 )  at any given instant in the car- 
diac cycle are defined I)y the follo\j.ing equations : 

__ ___ . . ..___ _- 
1 Wilson, 1'. N., Mncleod, A.  G . ,  and Barker, P. Y., Am. Heart J., 1931, 7 ,  207. 
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e.l-e3 
P,=- 
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where el, e2, e:, represent the deflections in standard leads I, 11 and 
I11 respectively at the chosen instant. It will he seen that at every 
ins tan t 

Let suita1)le electrodes he placed upon the right arni, left arm and 
left leg in the same manner as in taking ordinary electrocar- 
diograms and let these electrodes lie connected, each through a 
resistance R, to one and the same terminal. Providing that the 3 
resistances ( R )  are equal and sufficiently great so that this pro- 
cedure does not materially alter the potential variations produced 
by the heart beat a t  the extremities, it may be shown that the po- 
tential of this central teriniiial will’ not lie significantly influenced by 
the heart heat and tiiay 1~ taken as zero throughout the cardiac 
cycle. If an instrument which has a resistance sufficiently high 
so that it may he regarded as a potentiometer is connected to this 
teriiiinal and to any botly point. it n-ill record the potential variations 
protlucecl by the heart beat at the latter point. In this way FR, L 7 ~  
and VI- inay lie directly recorded 1)y connecting the recording in- 
strument to the central terminal and the electrode in contact with 
the proper extremity, atid the characteristics of the electric field set 
up in the l>ody 19- the heart Ireat map 1;e easily investigated. Lead 
b71,. as indicated by equation (2) ,  gives a direct measure of the 
h d e x  employed by Lewis,’ White” aiirl others for determining the 
grade of right or left preponderance present. 

The statement that the potential of the central terminal is not 
influenced by the heart beat is easily proved in the following way. 
Let I - o  represent the potential of this terminal. It’ the currents flow- 
ing froni the right arni, the left arm and the left leg toward the 
central terminal are represented by I H ,  l L ,  and IF respectively. we 
have the equ- ‘1 t’ lolls 

2 Lewis, Thomas, Heart ,  1913-14, 5, 398. 
2 Whit,e, P. D., “He;irt T)ise:ise”, The 3TMzlcmill:in Co., New York, 1931. 



By adding these ecjiiatioiis j1.v oljtain 
37, = 'r, + - J - & <  - w, + I , >  + IF) (8) 

The expression enclosetl in  Imreiithesis is olwiously equal to zero 
by Kirchhofi's iirst la\\, \\-hich states that in any network the alge- 
braic sum of the ctii-rents meeting at a point is zero. Consequently, 
by equation ( 4  the right hantl iiieml;er of equation (8) is equal to 
zero and 7 -c) is not influenced 1 ) ~  the heart beat. 

In our experiments 1i.e 11ave c()i11iecte(l each of the 3 extremities 
to the central tei-miiial through a non-inductive resistaiice of 25,000 
ohnis. In or(1er to  coiivt'i-t the string g:aIvanc;meter into a potentio- 
meter \ve have insertecl a vaciiiiiii t d ) e  in the string circuit. In  doing 
this \ye have atlol)te(l t!ie riiethotl etiiployetl in Dr. LV. J. V. Oster- 
hcut's laboratory and 1j.e \\ i*h t o  thank I>r. S. E. IIill for his kind- 
l i e s  in  supplying us ivith the iiecess;ary data. 
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Cultivation of Herpes Virus, and Use of the Mouse in its Titration. 

R. S. SADDZSGTOS. ( Iiitroduccd bg Sinion Flcxner.) 

Front thc Laboratories of Thr 1:ocliCfcllcr Imtz'tutc for Medical Research, 
...ric York  Ci t y .  

Parker and Sye '  atteml)tecl. unsuccessfully, to cultivate the herpes 
virus. Rivers? and his co\\-orkers, using rabbit cornea embedded in 
rabbit plasma, n-ere, hmvever, more successful, and later, Gildemeis- 
ter3 and his associates gren. the virus over 22 successive generations, 
their medium heing ra1)l)it testicle in rabbit plasma. The most 
recently published ivork in this connectioii has been that of An- 
drewes," who reported successful cultivation of the herpes virus 
over 23 successive generations. 

We have recently successfully cultivated the 13. F. strain of 
herpes virus through 25 generations. The medium used has been 
similar to that of ,Antlre\ves. Three cc. of Tyrode's solution and 

1 Parker, F., Jr., and Sye,  R. N., Am. J .  Path., 1925, 1, 337. 
?Rivers, T. M., Haageii, E., and IIuckenfuss, R. S., J .  Exp. Yed., 1929, 50, 

3 Gildemeister, E., Haageii, E., and Scheele, L., Zcn.lr. f. Baht., Abt. 1, 1929, 

4 Andrewes, C. H., J .  Path. and Bact., 1930, 33, 301. 
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