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during exsanguina tion of the donor animal. 
Summarj!. Behavior of liver to changes in 

portal Concentration of FFA was studied. 
Rapid infusion cif serum containing large 
amounts of FFA into portal veins of dogs 
caused increased hepatic uptakes of this me- 
tabolite. Uptake of FFA was a function of 
portal concentration. Liver cells behave in a 
passive manner to fluctuations in serum FFA 
concentration, and local hepatic mechanisms 
are responsible for changing degree of FFA 
uptake. 
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The SE polyonia virus multiplies in vitro 
with cytopathic e'fect (CPE) in primary tis- 
sue cultures from mouse embryo( 1) and mon- 
key kidney(2) 2nd in an established cell 
line (P388 D, )  derived frolm a murine lymph- 
oma ( 3 ) ,  but fails to grow in rat embryo tis- 
sue cultures (4).  This study repolrts results of 
experiments to determine if polyoma virus 
multiplies in other primary and established 
cell cultures to determine further the host 
range spectrum oi this virus in vitro. 

Materials and methods. The SE polyoma 
virus (strain 210-22)  was obtained from Dr. 
Bernice Eddy anti propagated in mouse em- 
bryo tissue cultu-es. Presence of virus was 
determined by iTifectivity titrations as de- 
scribed previously( 1 ) .  Cultures were ob- 
served 3 weeks for CPE and fed a t  weekly in- 
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tervals. TCIDs0 end points were calculated 
according to method of Reed and Muench 
( 5 ) .  Four different tissue culture systems were 
used: mouse embryo cells, L cells, rabbit em- 
bryo cells and HeLa cells. Tissue culture 
tubes of mouse embryo cells were prepared 
with trypsin-dispersed cells from primary cul- 
tures of 14- tol 18-day-old mouse embryos by 
modification of trypsin digest method of 
Youngner ( 6).  Eagle's medium ( 7 )  modified 
by using Hanks (8) BSS and 10% bovine fetal 
serum was used as growth medium. Medium 
consisting of 8 parts Eagle's medium with 
double concentration of amino acids and vita- 
mins, one part tryptose phosphate broth and 
2 %  horse serum was used as maintenance 
medium. L cells were maintained in Hanks 
BSS with lactalbumin hydrolysate 0.5%: 
yeast extract 0.01% (HLYE) and 2% horse 
serum. In one experiment, an additional set 
of cultures of L cells was maintained in syn- 
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thctic medium ( 9 ) cont:iininq o n l ~ .  amino acid\ 
ant1 \\ liter-soluljle vitamini. HeLa c ~ l l s  \yere 
maintained in HLJ'E with 2 horse serum. 
Rabbit embryo cells derived from priniary 
culture of trypsinized whole rabbit embryo 
were maintained in the same media as mouse 
embryo cells. To determine capacity of dif- 
ferent cells to support propagation of polyoma 
virus. 6 culture tubes of each cell system were 
inoculated with approximately 10: TCID:,l of 
the virus. Four tubes for each cell system 
served as controls. At dail!. intervals tissue 
cultures were observed microwipically for 
CI'E. ,4t weekly intervals fluids were re- 
moved, pooled and stored a t  -7O'C for titra- 
tion; each culture was washed 3 times with 2 
ml of Hanks BSS and pooled fluids from third 
washing were taken for titration. In  a second 
experiment, procedure was modified as fol- 
lows. After infection of cultures. an 18-hour 
period of incubation was allowed for arlsorp- 
tion. Fluids were removed. pooled and stored 
for titration. Each tube was washed 3 times 
with 2 ml of SSS. and the fluid of third wash- 
ing was pooled and stored for titration. Tubes 
were refed with proper medium and incubated 
a t  37'C as before. 

Rcszrlts of experiments to determine ability 
of different cell systems to support virus 
growth are summarized in Table I. 

In Esp. 2 it was evident that  during the 18- 
hour period allowed for attachment, about 
907; of the virus ~viis aclsorhed i n  all cell y- 
tern5 ei\cel)t ral)l)it enihryo tih\ue.. i n  which no 
decrease in virus titer of fluid was detectable. 
Active multiplication of the virus was evident 
in both experiments when mouse embryo tis- 

.siicb wis used. the virus reaching titers as high 
a \  10' TC'lI)-,(l nil. Multiplication of virus 
did not take place in HeLa and rabbit em- 
1irJ.o cells. The  moderate rise of virus in fluids 
bathing HeLa cells after washing with BSS 
i n  the first experiment appeared due probably 
to slow release into supernatant fluids of virus 
associated with the cells. Tn the first experi- 
rnent with L cells, active multiplication of 
virus took place, since amount of virus in 
samples taken a t  any week was higher than 
that G f  inoculum. In  the second experiment 
such a clear-cut rise of virus titer did not 
occur. However, the virus released into 
fluids a t  the end of each week was much 
greater than that seen with HeLa and rabbit 
celTs. 

>\licroscopic observation of both control 
and infected tubes of the cell systems revealed 
tjrliical ( - I T (  1 )  only in mouse embryo cell 
cultures. Rabbit embryo, HeLa and L cells 
showed no differences between infected and 
control cultures. 

In the first experiment, CPE in mouse em- 
bryo cultures was complete a t  end of second 
week and the tubes were discarded. I n  the 
second experiment, cultures could be followed 
for the 3-week period. 

Iliscussion. Results of experiments in 
which different cell systems were inoculated 
with polyoma virus illustrate a clear differ- 
ence in their ability to support virus growth. 
J h u s e  embryo cells, as shown by Eddy ct ol. 
( 1 ) , are suitahle for 1,roliag:ation of the agent. 
Rabbit embryo and HeLa cells do not support 
multiplication of the virus. L cells seem to 
support growth of polyoma virus but a t  a 
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slowcr rate than mouse embryo cells. Failure 
to reach a comparable rate of multiplication 
may be it characteristic of this cell line or 
could depend on nutritional conditions in  our 
experiments, since fluids were changed only 
weekly and a low clmcentration of horse serum 
was used. Furthermore, media used for L 
cells contained less bicarbonate than that em- 
ployed with mouse embryo cells, and i t  was 
recently reported( 10) that virus yield is de- 
pendent on bicarbonate concentration of the 
medium. 

Through analysis of host-virus relation- 
ships with polyoma virus so far studied, it 
appears that capability to induce tumors in 
animals is not necessarily correlated with abil- 
ity to multiply in ‘7itro in cells from the same 
animals nor with ability to produce CPE in 
the same cells. &[oreover, a correlation does 
not exist between ability to multiply and CPE. 
For instance, poljwma virus induces tumors 
in mice( 11) and multiplies in mouse cells in 
vitro with CPE(  1) .  On the other hand, in 
ra t s ( l2)  and rakbits(l3) tumors are pro- 
duced, but neither virus growth nor CPE takes 
place in vitro. In hamsters, tumors are in- 
duced( 14) ,  multiplication of virus takes place 
in zlitro, but no CPE is detectable( 15).  Then, 
when multiplication in vitro occurs, i t  may 
result in killing of infected cells (CPE) or in 
production of virus without cell degeneration, 
as shown in our experiments with L cells and 
by Vogt and Dulhecco in hamster tissue cul- 
tures( 15) .  Thewfore, 3 different kinds of 
relationships betwl2en polyoma virus and cells 
exist: malignant transformation, multiplica- 
tion with CPE, anli virus production with sur- 
vival of infected cells. Whether the type of 
response depends on predetermined and gene- 

tic characteristics of cells or on modifiable 
con (1 it  i ons is now 11 n der i lives t i pa t ion . 

Szrmmczry. l’rolmzgation of SE: 1)olyoma vi- 
rus in 4 different cell systems in vitro has 
been studied. Mouse embryo cells support 
multiplication of this virus with CPE. Growth 
occurs to a lesser extent in L cells without 
CYE, while it does not take place in HeLa ant1 
rabbit cells. 
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I h ~ l ( 1 )  has defined polymorphism as “the 
occurrence togethw in the same habitat of 2 
or more clisc-ont iniioiis forms of ;i species in  

such proportions that the rarest of them can- 
not be maintained merely hy recurrent m u t r t -  
tion.” I3iochemical polymorl~hic traits of men 


