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evaluation of the genetic factor should be 
pursued further. 

Summary. Six glucocorticoids were adminis- 
tered separately to pregnant rabbits of one 
breed over a 4-day period preceding the time 
of normal palate closure. Triamcinolone, dexa- 
methasone and prednisolone regularly pro- 
duced cleft palates at several dose levels below 
that causing litter resorption. Cortisone and 
betamethasone induced cleft palate sporadical- 
ly and methylprednisolone did not cause cleft 
palate formation a t  any of the d m  levels 
tested. In a second breed of rabbit higher 

doses of triamciniolone were required to pro- 
duce cleft palates than in the first breed. 
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Patterns of Antibodies to SV40 in Children Following the Last 
Booster with Inactivated Poliomyelitis Vaccines. (32336) 
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The presence of infectious SV40 in many 
preparations of inactivated poliomyelitis and 
adenovirus vaccines ( 1,2), the demonstration 
of oncogenic properties of this virus in new- 
born laboratory animals(3) and its ability to 
multiply in, and initiate transformation of 
human cells in v i t ro(4)  have raised the 
question of its possible oncogenicity in man. 
Two epidemiological studies designed t o  
evaluate cancer mortality in children, in re- 
lation to Sv40 in poliomyelitis vaccines have 
failed to reveal any differences in trends be- 
tween vaccinated and control groups (5,6). 

The availability of sequential serum sam- 
ples of children following their last b m t e r  
dose with formalin-inactivated poliomyelitis 
vaccines, afforded an opportunity to study 
the patterns of antibodies to SV40 in relation 
to persistence of antibodies to poliomyelitis 
virus. The findings of this study are the sub- 
ject of this report. 

Materials and methods. Serum samples. Re- 
tained sera from trials prior to the recognition 
of SV4, were available of 48 subjects in- 
oculated with three 1.0 ml doses of formalin- 
inactivated poliomyelitis vaccines. The sera 
were collected following the last booster dose, 
during a period of 3-6 years before 1961. 

Serum neutralization test. Sera were inac- 
tivated at  56°C for 30 minutes. Equal vol- 
umes of serum and approximately 200 TCID50 
of SV40, strain 777, diluted in Eagle's basal 
medium, were incubated for 3 hours a t  37"C, 
then held overnight a t  4OC. Tube cultures of 
African green monkey kidney cells were in- 
oculated with 0.2 ml of the serum-virus mix- 
tures, using 4 cultures per dilution. The cells 
were maintained with Eagle's basal medium 
and 276 fetal calf serum, at  35"C, and were 
observed for a period of 14 days. The 50% 
serum neutralization endpoint was determined 
by the method of Reed and Muench( 7). For 
the purpose of this study, a serum neutralizing 
titer of 1/10 or greater, was considered as sig- 
nificant. 

Metabolic-inhibition test ( M I T ) .  Antibody 
levels to Type I1 poliovirus were determined 
by the MIT(S),  modified as described previ- 
ously* (9). 

Complement-fixation tests (CF ). Comple- 
ment-fixation tests for anbibdies to SV40 tu- 
mor antigen were performed by the microtiter 
technique ( 10). The antigen was prepared 
from cell packs of a virus-free hamster Sv40 

* These tests were carried out by Mrs. Eva R. 
Brown, Serology Section, DBS. 
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TABLE I. Antibody Response in Two Vaccine Groups. 

No. serial Antibody response 
Polioviru,s vaccine Vaccine No. of bleedings to 

prepared by group subjects Age range tested SV,, Polio 

6 0"/10 10/10 
5-6 yr 4 9/9 9/9 

4 3/9 9/9 

Maitland culture 10 1 4  mo-adult 

9 1  9 ,  11 19 
Monolayer culture A 9 

91 11 91 91  4 5/12 12/12 
B 9 
C 12 

* < l O  

TABLE 11. Geometric Mean Titers of Neutralizing Antibodies to  SV,, and Type I1 Poliovirus 
Following Last Booster Dose with Inactivated Poliomyelitis Vaccine. 

Time post-boosters 
1 mo 1 year 2 years 3 years 

VaccineeNo. Vaccine SV,, Polio SV, Polio SV,, Polio SV,, Polio 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 

5085 1280 
640 >1280 
120 1280 
64 640 

100 1280 
90 640 

200 1280 
32 1280 
40 >2560 
30 NT" 
10  160 

226 640 
80 254 

108 320 
64 3210 

108 160 
110 320 
113 320 

32 400 
38 320 
30 NT" 

380 160 

200 113 
40 160 

115 200 
60 160 

104 100 
54 160 
70 200 
28 320 
47 320 
50 NT" 

530 160 

69 80 
40 100 

122 160 
60 100 

121 8.0 
34 100 
53 160 
28 200 
88 320 
40 NT" 

430 100 

* NT-Not tested. 

tumolr cell line, "EP," describled previolusly 

Fluorescent antibody test. The indirect 
method was used. Acetone-fixed coversliip cul- 
tures of EP cells were [treated with l : 10; di- 
lutions of serum for 1 hour at 37"C, washed 
with saline, and covered for 1 hour at 37"C, 
with fluorescein isothyocyanate-labelled, goat 
anti-human globu1in.t After staining, the 
coverslips were mounted and examined with a 
microscope quipped wlith appropriate ultra- 
violet light source and optics. 

Results. We chose thIe antibody titers to 
Type I1 poliovirus as an indicator of suc- 
cessful vaccination, blecause this antigen elic- 
ited the most consistent immune response. 
The presence of neutralizing antibodies to 
SV40 and Type I1 poliovirus was determined 
in two groups of vaccinees. One group, con- 
sisting of 10 subjects, ranging from 14 months 
to 26 years of age, was immunized with vac- 
cines prepared in Maitland-type cultures of 
rhesus kidney cells. The 30 subjects in the 
second group, all 'of kindergarten age, received 

t Obtained from Baltimore Biological Laboratories. 

(11). 
vaccines prepared in monolayer cultures of 
rhesus kidney cells. The results of these tests 
are summarized in Table I. It can be noted 
that all vaccines in both groups developed 
antibodies to poliovirus. None of the 10 vac- 
cinees of the Maitland gmup developed de- 
tectablle antibodies to SV40, in sera obtained 
during a period of 6 years following their last 
boaster dose. By contrast, appmximatdy 58% 
of 30 subjects in the second group, developed 
a significant antibody response to SV40. It is 
evident that the immune response: to sv40 

depended on the vaccines used, reflmting the 
degree of SV40 contaminant present. 

In  11 of thlesie 17 vaccines, antibodies to 
SV4,, wem detectable far a t  least 3 YEUS fal- 
lowing their last blmster dose. The geometric 
means of the antibody titers to SV4, and 
Type I1 poliovirus, are listed in Table I. Each 
value was derived from 2-3 separate deter- 
minations. The levels of antibody to poliolvirus 
showed a progressive decline dulring the 3-year 
period of observation, and a similar decline of 
SV40 antibody was observed in 5 vaccines. 
By contrast, vaccines no. 3, 4, 5, 9, 10 and 
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11 exhibited constant, or even slightly in- 
creased, levels of SV40 antibody, while the 
antibody to poliovirus showed the usual 
decline. I t  was of interest to determine the 
presence of antibodies against the sv40 “tu- 
mor antigens.” The sera were examined at a 
1 : 2 dilution by mleans of complement-fixation 
and fluorescent antibody tests. Sera used for 
fluorescent antibody tests were used unheated, 
and in some cases, fresh guinea pig com- 
plement was added. All these tests gave uni- 
formly negative results. 

Discussion. Our previous studies demon- 
strated that the majority of inactivated polio- 
myelitis and adenovirus vaccines, prepared 
in monolayer cultures of rhesus kidney cells, 
were contaminated with live SV40, in amounts 
of 200-2,01oO TCID50/ml( 1 ) .  Although the 
vaccines used in Groups A, B, and C of the 
present study were not available for direct 
testing of infectious SV40, its presence can be 
inferred, since Sv40 is a common and ubi- 
quitous contaminant of rhesus kidney cells. 
The presence of live SV40 in these vaccines is 
strongly suggested by the pattern of the anti- 
body response to this virus. Inactivated Sv40 
appeaued to be of low immunogenicity, since 
62% (13/21) of the children in vaccine 
groups B and C, failed to develop detectable 
antibodies #to this virus following 3 doses of 
vaccine. On the other hand, vaccine A, pre- 
pared in the same manner, appeared to con- 
tain more infectious SVl0, since each of the 9 
subjects developed relatively high antibody 
titers to this virus. Generally, Sv40 antibodies 
showed a parallel decline, with antibodies to 
inactivated poliovirus. However, in 6 in- 
stances-vaccinees no. 3, 4, 5, 9, 10 and 11- 
SV40 antibody levels remained relatively con- 
stant for at lleast 3 years, while the corm- 
spnding antibody titers to poliovirus showed 
a progressive decline. This finding, although 
based on relatively small numbers of vac- 
cinees, suggests the presence of a continual 
antigenic stimulus to maintain the constant 
levels of antibodies to sv40. Previous reports 
have demonstrated that SV40 administered 
orrally( 12) ,  or intranasally( 13) ,  could mul- 
tiply in human beings and produce a lolw level 
antibody response. Some of the infants ob- 
served, excreted trace amounts of SV40 in the 

feces for periods up to 5 weeks. In vitro 
studies have shown( 14) that the frequency 
of transformation by SV40 is directly pro- 
portional to the virus titer. A minimum of 
approximately lo5 TCJDBO were necessary to 
demonstrate transformation of mouse fibro- 
blasts. If the same conditions obtain in man, 
the chances of cellular transformation would 
be small. Alternatively, the possibility exists 
that any transformed cells p r o d u d  were 
rejected rapidly and the amount of T antigen 
insufficient to elicit an antibody respme. The 
absence of antibody response to SV40 fol- 
lowing administration of poliomyelitis vac- 
cine prepared in Maitland cultures of rhesus 
kidney tissue, was not unexpected, since our 
earlier studies indicated freedom from Sv40 

contamination in such vaccines. We have since 
observed that Sv40 reaches relatively low 
titers in Maitland cultures of rhesus kidney 
tissue, and is usually completely inactivated 
during formaldehyde treatmentt. The ob- 
servations recorded here, emph,aize the need 
for additional serologioal and epidemiological 
surveys of selected groups of vaccinees. 

Summary. The antibody patterns to SV4, 
were studied in 190 sequential sera obtained 
from 40 vaccinees, following their last booster 
dose with formalin-inactivated poliomyelitis 
vaccines. None of 1 0  subjects, immunized with 
vaccines prepared in cultures of minced rhesus 
kidney cells, developed detatable neutralizing 
antibodies to SV40. Seventeen of 30 subjects 
who received vaccines prepared in monolayer 
cultures of rhesus kidney cells, developed sig- 
nificant levels of neutralizing antibodies to 
Sv40. In 6 of these cases, the antibody lwds  
to Sv40 remained constant far at least 3 years, 
whille the antibody titers to Type I1 pli.ovirus 
showed a progressive decline. None of the sera 
tested contained detectable antibodies to SV40 

tumor an tigem. 
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Reovirus Type 2-Infection, Cycloheximide, and Cell Death." (32337) 

PHILIP C. LOH AND J. R. CROWLEY~ (Introduced by W. C. Cutting) 
Department of Microbiology, University of Hawaii, Honolulu 

Mammalilan cells infected with rmvirus 
have been shown to prolduce two kinds of 
rihnucleic acids, an early singlie-strandled 
species, followed by a double-stranded struc- 
ture which is also found in ithe mature virion 
( 1,2,3). Thle present communication describes 
the effect of cycloheximide, an antagonist of 
protein synthesis, on the production of viral 
RNA land of complete reovirus particles. In 
addition we wish to describe the unique devel- 
opm'ent of extensive cytopathology occurring 
only in infected cell cultures which have. been 
treated with the antibiotic. To our knowlledge, 
this combined action between virion and anti- 
biotic has never been previously described. 

During ithe course of this investigatioa 
Watanabe, Kudo and Graham(4) and Shatkin 
and Rada(2) reported that inhibition of the 
production of the two kinds of ribnucleic 
acids by cycloheximidle was dependent on 
when the antagonist was added. Whereas the 
early additioa of cycloheximide to L cells in- 
fected with reovirus type 3 was found to in- 
hibit the production of both kinds of nucleic 
acids, the antibiotic when added later during 
the infectious cyde selectively inhiblited the 
synthiesis of the double-stranlded form of viral 
RNA. 

Materials and methods. Cell cultures. The 
* This investigation was supported by research 

grant A104685 from Nat. Inst. Allergy & Infect. Dis. 
t Pre-d.octora1 fellow of National Science Founda- 

tion. 

routinle growth and preparation of H d k  cells 
have been d'escribed previlously( 5 ) .  The 
growth and basic experimental media con- 
sisted od Eagle's basal medium (EBM) plus 
10% calf serum, and EBM plus 0.2% fetal 
calf serum, respectively. 

Virus. Reovirus type 2 (strah D-5) was 
grown in HeLa cell cultures and titer was 
determined by the immunofluorescent assay 
method( 6).  The titer in RA cells was 2.1 X 
108 infectious units (IU) per ml. 

Infection procedure. Monolayers olf HeLa 
cultures were infected with an exposure mullti- 
plicity of 10 to 20 IU pier cell. After ad- 
sorption for 2 hours a t  37"C, unadsorbed virus 
was removed by washing with balanced salt 
solution; then the experimental medium was 
introduced, and the culture reincubated a t  
37°C. 

Protein and R N A  analyses. Protein synthe- 
sis was determined by exposing experimental 
cell cultures at various intervaIs to tritiat'd 
leucine (New England Nuclear Corp., s 'p- 
cific activity 5.0 C/mM) for 15 minu'tes. The 
amount of trichloroacetic acid-insoluble radio- 
activity incorporated was measured in a 
Packard liquid scintillation spectropholtometez 
and expressed as coullits per unit of absorbancy 
at 280 mp. The synthesis od RNA was deter- 
mined as previously described ( 7) .  

Antibiotic. Cycloheximide ( Actidione) was 
generously supplied by the Upjohn Company, 
Kalamazoo, Michigan. 




