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end product. Only in the case of fucose with 
the milk polysaccharide was there indication 
of a more specific effect. I n  vivo only fucose 
exerted an inhibitory effect. This inhibition 
was limited to the milk polysaccharide and 
could not be demonstrated with hog gastric 
mucin or low molecular weight forms of bi- 
fidus factor. Neither did fucose have any ef- 
fect on the growth of strains of L. bifidus 
which do not require the bifidus factor. The 
position of fucose in the milk polysaccharide 
appears to give it distinctive properties with 
respect to activity as bifidus factor. 

Summary. 1. The effect of the constituent 
monosacchairides on the enzymatic inactiva- 
tion of high molecular forms of bifidus factor 
has been studied. The most marked effect 
was observed with fucose when it was used 
with human milk or purified fractions from 
human milk. 2. The significance of this ef- 
fect of fucose on the inactivation of the bi- 
fidus factor in vifro was emphasized by the 
experiments iri vkv. L-Fucose markedly in- 

hibited growth of L. bifidus var. pennsylvani- 
cus when the source of bifidus factor was hu- 
man milk, but not when it  was supplied as 
much or the simple N-acetyl-D-glucosamine- 
containing compounds, 
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Certain amino acids, nucleoprotein deriva- 
tives and analogues as well as various other 
compounds, previously have been reported to 
inhibit propagation of Theiler’s GD VII virus, 
in vitro( 1-5). In the present study some ad- 
ditional chemicals have been tested. A pre- 
liminary report was given elsewhere(6). 

Methods. Tissue cultures of minced brain 
tissue from newborn mice were made in 50 
ml stoppered, Erlenmeyer flasks. Each flask 
cont.ained 50-100 m g  of tissue in 3 ml Simms’ 
solution at  pH 8-9 and approximately 100 iri- 
tracerebral MLD3-,o of a tissue culture passage 
strain of Theiler’s GD VII mouse encephalo- 
myelitis virus. After ‘incubation at  35-36OC 

*Aided by a grant from the National Institutes of 
Health. 

for 2 days the pooled supernatant fluids ob- 
tained by centritfugation of the contents of 3 
flasks were tested for viral con’tent by hemag- 
glutination of human red cells. Ordinarily 
titers of 1280-2560 are obtained by this pro- 
cedure. The structure of Ithe hydroxycytidine 
used as prepared in this laboratory has not 
been established with certainty. The bletu- 
chen was kindly furnished by Dr. F. M. Ber- 
ger, Wallace Laboratories, the thiosemicarba- 
zone compounds by Dr. R. L. Thompson, 
Sterling-Winthrop Research Institute. 

Results. Table I gives results of tests with 
various chemicals. Of the substituted pyri- 
midine nucleosides, the cytidine compounds 
are slightly more inhibitory than are the cor- 
responding derivatives of uridine. Stme of 
the naturally occurring deoxyribosyl nucleo- 
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TA RLE I .  Percentage Reduction of Hemagglutin- 
;Ition Tit.ers of Viruv in Presence of Certain Com- 

pounds. 
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sides were inhibitory as were also some of the 
ribosyl nucleosides( 3). The compounds 
listed under pyrimidine derivatives varied in 
their capacity to inhibit virus. Two of the 4 
thiosemicarbazones tested were inhibitory. 
The more active of the 2 was previously found 
by others to be the most in’hibitory for vac- 
cinia virus( 7 ) .  Of the other chemicals used. 
chlorpromazine and one not listed in Table I, 
Metuchen (2,3 - diethyl - 3 - prolpanediol dl- 
arbamate),  are known to h v e  effects on the 

OF THEILER’S VIRUS 

CNS. The latter compound was not active 
at  a concentration of 0.1 mg/ml but did give 
75% reduction in hmagglutination titer at a 
concentration of 1 mg/ml and complete in- 
hibition at 3 mg/ml. Chlorpromwine was as 
inhibitory as any drug ever tested in our sys- 
tem. An in vivo trial of the drug was madre 
in the following manner. Groups of 10 al- 
bino Swiss mice (10-15 g )  were each giwn 
intraperitcmeally (i.p.) 1 mg of chlorproma- 
zine daily ( 2  mg daily is lethal). A control 
group of mice lreceived saline instead of chlor- 
promazine. Seven hours after the first dose 
of drug and immediately prior to the second 
dose. each mouse was given an intramrebra1 
(i.c.) injection of 0.03 ml of tissue culture 
virus (approx. 1-10 MLD,,,). The test mice 
died 3 to 8 days after virus injection as fol- 
lows 3,3.3,3,7,7,7,7,7.8: deaths of control 
mice were at  4.7,7,7,8,9,10 days and 2 sur- 
vived. In a second experiment drug treat- 
ment was given as above daily beginning on 
the third day after virus inoculation. Mice 
died on the days indicated after virus injec- 
tions: test mice, 5,5,6,7,7,10,11, 3 survivors: 
control mice, 4,6,7,7,10,10,10, 2 survivors. 
The drug did not protect mice from viral 
death. The early deaths in the first experi- 
ment possibly resulted from a combination of 
viral effect and drug toxicity. 

Bacitracin polymyxin, penicillin and eryth- 
romycin were found to inhitbit virus; strepto- 
mycin, tetracycline, oxytetracycline and 
chloramphenicol did not inhibit. Mycostatin 
irregularly gave inhibition: possibly this ir- 
regularity is associated with the poor solubil- 
ity of the drug. Polymyxin was used to treat 
mice which had received 1 MLDSo of virus 
i.c. 3 days previously. The mice were given 
0.2 mg i.p. daily; control mice received saline. 
Control and test mice died 5-9 days after virus 
injection. The drug did not affect the infec- 
tion in mice. Under the conditions of this ex- 
periment 0.3 mg daily of polymyxin was a 
fatal dose. 

Inhibition of virus by 5-hydroxyuridine 
was reversed by unidine-5’-phosphate as shown 
in Table 11. Comparable reversal of this in- 
hibition also occurred with unidine(3). 

Glutamine has been found by others(8) to 
be necessary for the propagation of poliovirus 
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system. The hemagglutination titer was re- 
duced 75% by a concentration of 0.1 mg/ml. 

Discussion. Uridine does not inhibit virus 
and partially reverses inhibibion produced by 
some substituted uridine nucleosides (3). As 
shown above uridine-5’-phosphate also re- 
verses the inhibitory effect of the nucleoside 
derivative. 5-hydroxyuridine. The greater 
activity of cytidine derivatives in comparison 
with uridine derivatives as shown here is simi- 
lar to the findlings for Neurospora(9). Al- 
though chlorpromazine was active, in vitro, it 
failed to influence the infection in mice. The 
quantity used in the tests was newly the maxi- 
mal amounlt tolerated since i t  was found in 
preliminary studies that 2 mg daily was a 
lethal dose. The dose of 1 mg usled resulted 
in generalized muscular weakness from which 
recovery was gradual and not complete as 
long as 24 hours later. The drugs tested prob- 
ably did not act by interfering directly with 
the hemagglutination test since control tests 
with Irepresentative drugs from each group 
and virus incubated for 1 hour a t  room tem- 
perature gave the same hemagglutination titer 
as virus alone with one partial exception; the 
RBC sediment pattern in the presence of 0.1 
mg ’ml quinine dihydrochloritde did not have 
as definite an endpoint as the control tube 
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versed by uridine-S’-phosphate. Of various 
other chemicals found to inhibit virus, in vitro, 
chlorpromazine and polymyxin did not pro- 
tect mice from viral infection. 
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A variety of substances inhibit the clearing 
These 

include protarnine( 1 ) , polylysine( 2 ) ,  diisopro- 
pylfluorophosphate (DFP) ( 3 ) ,  iodinated thy- action of lipoprotein lipase in vitro. 

I -  , -  

M. R. Klenk, E. E. Livingston, Jr. and R. Reifsnyder. ported to produce hyperlipemia when injected 




