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virus to produce CPE with inclusions in 
mouse embryonic fibroblasts were not signi- 
ficantly altered. Pathogenicity for mice, 
which was of a high order after the first 3 or 
4 passages, was completely lost after about 
the 36th passage. 

Attempts to produce plaques on other cell 
types. Using the procedure described above 
for obtaining virus directly from the salivary 
glands of infected mice, attempts were made 
to produce plaques on chick embryo cells, 
HeLa cells, and L cells. These attempts were 
all unsuccessful ; neither plaques nor inclu- 
sions were observed after 6 days' incubation 
in any of these cell types. 

Summary. Using a double agar overlay, 
MSGV produced discrete spherical plaques in 
mouse embryonic fibroblasts, but not in chick 
embryo, HeLa or L cells. Plaques appeared 
about 36 hours after seeding as single large 
rounded inclusion-laden cells, surrounded by 
wide clear zones. Centrifugal expansion by 
progressive involvement of adjacent cells re- 
sulted in plaque diameters of 0.2 to 0.8 mm 
by the 6th day. Fluid medium from infected 
bottle cultures commonly contained 1 X lo7 

PFU/ml. A linear relationship was found be- 
tween plaque counts and virus dilution. The 
virus was markedly stable when stored for 5 
hours in PBS with 2 %  calf serum, but rapid 
loss of titer occurred if serum was omitted. 
Virus titer and CPE production in vitro were 
not significantly altered during 120 passages, 
but pathogenicity for mice was lost after 
about 36 passages. 
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Effect of B-3-Thienylalanine on Antibody Synthesis. 11. Relation of Time of 
Drug Feeding to Inhibition of Synthesis." (28606) 

MARIANO F. LA VIA 
Department of Pathology, University of Colorado Medical Center, Denver 

I t  has previously been reported that B-3- 
DL-thienylalanine, (B-3-TA), when fed to 
rats by stomach tube, would inhibit antibody 
formation if feeding was started 2 days be- 
fore antigen injection and continued until 
sacrifice of the animals ( 1 ) . No inhibition 
was seen if feeding began on the third day 
after immunization, even though similar 
amounts of drug were fed. Addition of the 
drug during synthesis of antibody in vitro 
showed no depressing effect on the synthetic 
process as measured by incorporation of ra- 
dioactive glycine into antibody. 

* This work was supported in part by grants from 
Nat. Inst. of Allergy and Infect. Dis., P.H.S., and 
from Am. Cancer SOC. 

Wissler et al.(2) showed that there is a re- 
duction in the splenic cellular proliferation 
which accompanies antibody formation fol- 
lowing B-3-TA feeding. The present work 
was undertaken in an effort to: a) establish 
the optimal time of B-3-TA feeding in rela- 
tion to antigen injection necessary to achieve 
maximum inhibition of antibody synthesis 
and b) to investigate further the effect of 
B-3-TA on the cellular changes which occur 
in the spleen of the immunized rat (3). 

Matmials and methods. Sprague-Dawley, 
young adult, male, albino rats were used in 
these experiments. Diets were prepared as 
described by Hruban et al. (4). The rats re- 
ceived their total ration in 3 separate feed- 
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ings approximately 6 hours apart. For 3 days 
before the beginning of each experiment all 
animals received a liquid diet with the amino 
acid mixture replaced by casein hydrolysate 
to accustom them to the tube feeding process. 
They were then switched to the experimental 
diet which contained B-3-TA in varying con- 
centrations so that each animal received the 
same total dose irrespective of length of drug 
administration. In diet prepared for rats 
which were fed for the entire duration of the 
experiment (“maximally inhibited,” fed from 
day -2 to day +4), phenylalanine was re- 
placed by an amount of B-3-TA equivalent 
to 2.5 times the phenylalanine on a molar 
basis. Phenylalanine was omitted from diets 
containing the analogue. Immunization was 
carried out by one intravenous injection of 
1.0 ml of sheep erythrocytes (2 % in normal 
saline). All animals were sacrificed by ex- 
sanguination under light ether anesthesia ; 
blood was collected, serum was obtained by 
centrifugation a few hours following sacrifice 
and stored at  -20°C until titrated. The tech- 
niques employed for antibody titration have 
been described(5). Spleens were taken at  
sacrifice and fixed in Carnoy’s fluid. They 
were embedded, sectioned and stained with 
methyl-green pyronin according to the tech- 
niques employed previously (6) -  

Results. Experiments were carried out to 
test the possibility already considered ( 1 ) , 
that the most effective time for the inhibi- 
tory action of B-3-TA was the early period 
following antigen injection: the induction 
phase( 7) .  This period has been termed by 
several authors as the “induction period” or 
“inductive phase” of antibody synthesis (8,9). 
I t  is known that no antibody synthesis is de- 
tectable during this phase (8) .  It is apparent, 
however, that something takes place during 
this short time which is very important to 
set the stage for the synthesis of antibody 
protein( 10, l l ) .  In the first 2 experiments, 
groups of 5 rats each were fed with analogue 
for the following periods: throughout the ex- 
periment, from the beginning to the first or 
the second day after immunization, and from 
day 1 or 3 after antigen to the day of ter- 
mination of experiment. The results (Fig. 1) 
show that feeding with analogue during a 

period which includes the induction period of 
antibody synthesis will considerably reduce 
the amount of antibody present in the serum. 
This phenomenon was tested again in 2 fur- 
ther experiments in which the different groups 
of rats were fed for the entire length of the 
experiment, until day 2 after antigen admin- 
istration and on days 3 and 4 after immuni- 
zation. While the former two groups showed 
moderate to high inhibition of synthesis, 
Group 3 showed a titer comparable to that 
of control animals (Fig. 2). In all experi- 
ments up to this point feeding of the analogue 
was always begun 2 days before or on the 
same day after antigen injection. It seemed 
interesting to examine the effect of feeding 
B-3-TA according to the following schedule: 
from the day on which antigen was adminis- 
tered to end of experiment; during the 2 days 
following antigen injection only; during the 
2 days preceding antigen injection. This was 
compared to the group known to have maxi- 
mum inhibition (-2 to +4) and minimum 
inhibition (+3 to +4). One could thus also 
determine whether feeding of analogue dur- 
ing the pre-immunization period (namely, 
from day -2 to day 0) was necessary to ob- 
tain maximum inhibitory effect. The data in 
Fig. 3 show clearly that while drug feeding 
before immunization does not interfere with 
antibody formation, feeding for only 2 days 
after antigen injection leads to marked low- 
ering of titer. A second control group was 
introduced in these last experiments, consist- 
ing of rats receiving regular laboratory chow 
instead of the usual control liquid diet. I t  is 
not clear whether animals fed control liquid 
diet respond to the antigenic stimulus as well 
as animals on regular laboratory chow. Study 
of histologic sections of spleen in all groups 
of animals revealed some differences in the 
appearance of the red pulp at  time of sacri- 
fice, 5 days after antigen injection. Fig. 4 
illustrates the aspect of the red pulp of the 
spleens from an animal in a “maximally in- 
hibited” group and an animal in a “minimal- 
ly inhibited” group. I t  is apparent that the 
number of pyronin positive cells observed 
during antibody synthesis and believed to be 
antibody forming cells is only moderately de- 
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FIG. 1. Hemolysin serum titer of rats killed on 
day 5 after antigen injection in 2 experiments in 
which B-3-TA was fed for periods shown on ab- 
scissa. Ordinate represents maximum dilution giv- 
ing 4+ hemolysis as read visually. P values are 
indicated a t  top of each bar. Individual bars rep- 
resent arithmetic mean of individual titers indi- 
cated by the single dots. 

FIG. 2. Hemolysin serum titer of rats killed on 
day 5 after immunization and fed B-3-TA for 
varying periods. Ordinate represents maximum 
dilution giving 4+ hemolysis as read visually. P 
values indicated at top of each bar. Individual 
bars represent arithmetic mean of individual titers 
indicated by the single dots. 

FlC;. 4. Splenic red pulp of 2 rats from repre- 
sentative minimally inhibited (A) and maximally 
inhibited (B) groups. Cell types represented are 
similar, although pyroninophylic cells i n  B are less 
numerous and there appear to be more mature 
forms as compared to A. 

creased in the treated animal as compared to 
the other animal. 

Discussion. There seems to be a definite 
relationship between time of analogue feed- 
ing, as related to time of antigen injection, 
and amount of antibody present in the serum. 
In  fact, antibody production is maximally in- 
hibited by feeding B-3-TA only if the time 
of feeding includes the induction period of 
antibody synthesis (day one and two after 
antigen injection in the system employed 
here). This early phase of antibody synthesis 
is still one of the very obscure problems in 
immunogenesis (8,9,10,11). Antibody forma- 
tion appears to be blocked by the action of 
this analogue on some processes which take 
place during the early post-immunization pe- 
riod, since B-3-TA does not exercise any in- 
hibitory action if given only during the pre- 
immunization period. In  view of the model 
recently proposed by Nossal ( 1 2 ) which con- 
siders cell division before antigenic stimula- 
tion as a necessary event in synthesis of an 
antibody, one could conclude that the action 
of B-3-TA on cell division is of minor impor- 
tance, This seems in agreement with recent 
findings of Hruban(l3) showing that cell 
division seems to be only relatively affected 
by this analogue. Alternate possible explana- 

FIG. 3. Hemolysin serum titer of rats killed on 
day 5 after immunization and given B-3-TA for 
different periods. It is apparent that  feeding be- 
fore immunization (column 1) does not appre- 
ciably aff ect antibody titer. Ordinate represents 
maximum dilution giving 4+ hemolysis as read 
visually. P values are indicated at top of each 
bar. Individual bars represent arithmetic mean of 
individual titers indicated by the single dots. 
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tions for the observations reported here are: 
I t  is possible that B-3-TA does not inhibit 
antibody synthesis but merely inactivates the 
antibody in such manner as to make it non- 
reactive. This seems very unlikely since one 
would expect the antibody to be inactivated 
regardless of time of administration of ana- 
logue. Furthermore, the study of analogues 
has revealed a definite inhibitory action on 
the synthesis of certain proteins, which in 
many cases has a selectivity for one stage 
only of the synthetic mechanism, much as the 
one seen here. Novick(l4) has observed that 
B-3-TA will inhibit the synthesis of permease 
and block concentration of inducer in E .  coli, 
but not the synthesis of B-galactosidase once 
the inducer has been concentrated inside the 
organisms. On the other hand the inhibitory 
effect might be exercised at  the level of anti- 
body synthesis regardless of time of feeding 
of the analogue. The observation that anti- 
body synthesis is not affected even by addi- 
tion to an in vitro antibody forming system 
of 7 times the amount of drug normally used 
definitely contradicts this possibility ( 1). This 
lack of inhibition has recently been confirmed 
by Hruban( 13). 

Summary. The time of action of B-3-TA 
on antibody synthesis has been further nar- 
rowed to the first 2 days following antigen 
injection. A study of the histological reaction 
observed in the red pulp of the spleen fol- 

lowing immunization has revealed only slight 
decrease in number of pyronin positive cells 
a t  5 days after administration of antigen. 

1. La Via, M. F., Uriu, S. A., Barber, N. D., War- 
ren, A. E., PROC. SOC. E m .  BIOL. AND MED., 1960, 
v104, 562. 

2. Wissler, R. W., Frazier, L. E., Soules, K., Bark- 
er, P., Bristow, E. C., 111, A.M.A. Arch. Path., 1956, 
v62, 62. 

3. Wissler, R. W., Fitch, F. W., LaVia, M. F., 
Gunderson, C. H., J .  Cell. and Comp.  Physiol., 1957, 

4. Hruban, Z., Wissler, R. W., Cancer Res., 1960, 
v20, 1530. 

5. Cannon, P. R., Wissler, R. W., Woolridge, R. L., 
Benditt, E. P., Ann. Surg., 1944, v120, 514. 

6. La Via, M. F., Barker, P. A., Wissler, R. W., 
J .  Lab. and Clin. Med., 1956, v48, 237. 

7. Wilson, G. S., Miles, A. A., in Topley and 
Wilson’s Principles of  Bacteriology and Immunity, 
Vol. 11, Williams and Wilkins Co., Baltimore, 1957, 
1261. 

8. Taliaferro, W. H., Talmage, D. W., J .  Infect. 
Dis., 1955, v97, 88. 

9. Sterzl, J., Folia Microbiol., 1959, v4, 91. 
10. Taliaferro, W. H., Taliaferro, L. G., Janssen, 

11. Sterzl, J., Nature, 1960, v185, 256. 
12 .  Nossal, G. J. V., Makela, O., J .  Exp .  Med., 

13. Hruban, Z., personal communication. 
14. Novick, A., personal communication. 

supp. 1, 50. 

E. F., J .  Infect. Dis., 1952, v91, 105. 

1962, v115, 209. 

Received March 8, 1963. P.S.E.B.M., 1963, v114. 

Comparative Actions of 1,lO-Phenanthroline and Quinidine on Normal and 
Fibrillating Isolated Atria.* (28607) 
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Department of Pharmacology, School of Medicine, University of Southern California, Los Angeles 

The chelating agent, 1,lO-Phenanthroline concentrations of 1 ,lo-P and quinidine on 
the action potential of rat atria were also 
compared. 

(1,lO-P), has been used successfully in ex- 
perimentally induced atrial and ventricular 
fibrillation in rabbits ( 1 ) . To study further Methods. The preparation. 

a blow on the neck and bled, the heart quick- quinidine on fibrillating and normal rabbit ly removed, and the atria dissected free from atria were compared. The effects of equal ventricles and surrounding tissues. The right 
*This work was supported by a grant from the atrial appendage was impaled on a platinum 

Am. Heart Assn. electrode and the left atrial appendage 

the action of 1,1O-p, the effects of 1,lO-P and albino rabbits weighing 2-3 kg were 


