
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. 

665. 

114, 309. 



CL-LTIYATION OF HERPES I'IHI:S 101.3 

1 cc. of normal rabbit serum were placed in small River's flasks, to 
which were added fragments of finely minced fresh rabbit testicle. 
The original inoculuni was 0.2 cc. of a 10% emulsion of brain from 
a rablit which had ~ ~ i c ~ ~ i i ~ l - > e t l  to typical herpetic encephalitis. In 
making subsequent transfers froin m e  generation to another, 0.2 CC. 

of the preceding culture was inoculated into freshly prepared flasks. 
These flasks were incubated for 3 clays. 

In testing for the presence of virus, corneal inoculations were 
used. Inasmuch as it is desirable to have confirmation of growth 
other than extended numbers of passages, it n.as deemed pertinent 
to attempt the use of mice as a means of titration. The susceptibility 
of mice has, of course, been known for some time. Blanc and 
Caminopetros," Doerr and Schnabel," and Flexner and Amos'  first 
showed that a fatal encephalitis in nice followed appropriate intra- 
cranial inoculations. The most recently reported work with mice 
has been that of Andervont.'? !' 

Preliminary experiments with our cultures revealed that the cul- 
tivated virus produced an encephalitis in mice in dilutions up to 
1 :500. Inasmuch as in the higher dilutions syniptorns were delayed 
and the period of illness prolonged, an arbitrary choice of dilutions 
for  titration was made. Thus, each generation of the cultures k i n g  
tested was inoculated intracranially into mice, undiluted and in clilu- 
tions of 1 :10 and 1 :loo. The dose \vas never more than 0.05 cc. 
For  each 3 mice inoculated a iourth was injected with saline only, 
to serve as  a control. 

Two different cultures of the H. F. strain were thus titrated over 
a considerable numlier of generations. For  the dilutions 1 : 10 the 
average number of days of survival following the inoculation was 
for  one culture 3.9 days and for the other 3.7 days. In  the dilutions 
D f  1:100 the survival periods were 4.6 days and 4.5 days respec- 
tively. These figures fall within the limits recorded by Andervont, 
who reported an average incubation period of 3 days. 

As well as cultivation isz z i t ro ,  growth of the herpes virus in vindo 
has been accomplished, the chick embryo serving as  host. The tech- 
nique of inoculating the chorio-allantoic of the chick was first de- 
scribed by Clark," and has more recently been utilized by Good- 

5 Blanc, G., and Caminopetros, J., Compt. w i l d .  Soc. biol., 1921, 84, 859. 
0 Doerr, R., and Schnabel, A,, Ztschr. f .  Hyg. u. Infektionskr., 1921, 94, 29. 
7 Flexner, S., and Amoss, 11. L., 6. E z p .  Yed., 1925, 41, 233. 
BAndervont, H. B., J. Inf. Dis., 1929, 44, 383. 
9 Andervont, H. B., J .  Inf.  Dis., 1931, 49, 507. 

10 Clark, E. R., Science, 1920, 51, 371. 



pasture"* '' antl his associates, aiir! hy Rivers':' and his coworkers. 
Goodpasture was the first to oliserve that the virus of herpes simplex 
was capable of infecting chick nicnibraties. W e  have succeeded in 
cultivating the herpes virus in this \\.ay through 24 generations. Ten- 
day chicks were used, anti tratisiers \vex  usually made every 4 days, 
small pieces of i i i  iectetl chick riieiiil iraiie serving for inoculation of 
s uccee t l i iig genera t i 011 s . 

The presence of aiiJ the gro\\.tIi o f  the virus \ \as  demonstratetl 
by means of corneal itioculatioii i i i  the rallbit, b ~ +  histological exam- 
ination of the chick tiieiii1)raiies atit1 11- means of mice titration. For 
this last purpose, i i i  iecte(1 choril ,-alIantoic rnemlxaiie was finely 
minced in fluicl taken from the in iectecl etii1)ryos. The liquid ma- 
terial thus olitaiiietl \vas inoculatetl iiitracerebrally into mice, undi- 
luted aiitl in clilutioiis of I :I0 an,l 1 :loo. Sterile saline \vxs used 
as a diluent. Tlie aiiiouiit irioculate~l \\as never more than 0.05 cc. 
For 1 1 generations thus titrate(1 the average survival periods were 
5.3 tla!*s, atid 6.3 c!;i~s f,)r the I :I0 an,! the I :IOU dilutions respec- 
ti\-el!*, results ivhich coii ioriii \\.it11 those r e c o r M  allove. 

--Is a result of this I\ ork it iii;ty 1:e coliclntietl that the herpes virus, 
the I-€. 1;. strain o t  \vhich \\-as ~i.;etI, C ; L ~  I:e .uccessfully cuitivated iu 
~ i t r o  awl bz ri.;fo atit1 that the n i o ~ i w  caii I)e S L I C ~ ~ S S ~ L I ~ ~ ~  employed as 
an iticlicator of tiiaintainttti activity (1 f tiie virus thus gron-n. 
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Ineffectiveness of Certain Pentavalent Arsenicals Used Orally in 
T. hippicum Infected Guinea Pigs. 

Kolnier' has reporte(1 that "stc n-ar~ol antl treparsol in closes of 
approximately 0.030 to 0.040 gin. 1x1- kilo of weight by oral admin- 
istration for 3 to 10 c!ays \\.ere effective in preventing trypanoso- 
iniasis of rats in iecte(1 ivith 7'. cqi t ip t~r t l iur i r .  Atosyl was slightly 

- - - ----- 
1 1  Woociruff. -4. 31.. : 1 1 1 r I  ( ~ 0 0 ~ 1 ~ ) : i s t ~ r ~ ~ .  E:. \V.. .4m. ,7. Path., 1931, '7, 209, 
1 2  Goodpasture, E. \V., \Vociclruff, -1. 11.. : t i i d  Rutldiitgh, G. J., S,ccicnce, 1931, 

1:: Itirers, T. M., and Rchwentker, F. F., -7. Exp.  Med . ,  1932, 55, No. 6 ,  in press. 
1931, 2, 261; and J. 

'74, 371. 

1 Kolmer, J. A., with -4. JI. Rolc,  A t i ) .  J .  l ' rop .  
P / i ( i m .  and Exp. Therap., 1931, 43, .52 I. 




