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TABLE 111. R:idio:ictivity of F a t t y  Acids of Com- 
bined 1iitestin:il mid Cecal Contents of Caiinulated 
aiici Sham-Opc+ated Rats  a f te r  Intraperitoneal In-  

jection of C14-acetate. 

,-----Total f a t t y  acids-, 
Anit of Specific activ- Total  

Tillle killed f a t t y  it?, c/m/nig activity, 
after ill j . of acids, llig f a t t y  acid c/m 
C14-acetate C“ St c s C S  

5 h r  39.0 102.0 45.6 30.2 1780 3070 
5 ” 74.8 17.6 13.7 21.0 1025 370 
5 ” 53.0 22.6 11.8 20.3 625 461) 

30 min. 31.1 11.8 7.3 12.0 227 113 
30 ” 45.5 17.6 6.0 - 272 - 

* C = Caiinulated rat .  t S = Sham-operated rat. 

also result in increased total radioactivity in 
the fecal fatty acids. This was observed in 3 
experiments but the opposite result was ob- 
tained in a fourth experiment. 

The intestinal fatty acids of cannulated 
rats had a higher specific activity than those 
of sham-operated controls. The reason for 
this difference is not known. 

1 .  Deprivation of bile flow to 
the rat intestine by means of cannulation of 
the bile duct did not affect the ability of the 
intestine to accumulate normal amounts of 
highly labeled fatty acids after administration 
of C14-acetate as shown by comparison with 

Summary. 

sham-operated, pair-fed controls. 2. Total 
radioactivity in the biliary fatty acids 
amounted to only 5-16% of the amount found 
in the intestinal fatty acids in the time peri- 
ods studied. 3. Fatty acids of combined in- 
testinal and cecal contents of cannulated ani- 
mals contained more fatty acid but of a lower 
specific activity than those of control rats. 
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Additional Serotypes of the APC Virus Group. (22231) 
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Six serotypes of the adenoidal-pharyngeal- 
conjunctival (APC) group of viruses have 
been described( 1,2). The purpose of this 
communication is to report eight additional 
serotypes from both human and simian 
sources which have been isolated in this and 
other laboratories. 

,Methods for characterization and identiji- 
cation of APC viruses. For purposes of classi- 
fication, the cardinal attribute of the APC 
virus group is the group specific complement 
fixing antigen. This antigen is not shared 
with other known viruses, and complement 
fixing antibody against it is nfot produced by 

other known infections ( 1-3 ) . The procedure 
presently employed for determining the 
presence of this antigen in candidate strains 
is as follows: using the complement fixation 
procedure previously described ( 2  ) , the titer 
of the candidate antigen is determined by 
testing with a pool of human convalescent 
serums having high titer complement fixing 
antibody to the group antigen. Four units of 
the candidate antigen is then used in tests for 
antibody in paired serums of a t  least 4 per- 
sons, each known to have been infected with 
a different APC type, and each showing at 
least an S-fol,d rise against the virus antigen 



SEROTYPES OF APC VIRUS GROUP 261 

TABLE I. Neutralizing Antibody Titers of APC F’rototype Rabbit Antiserums Tested against Proto- 
type Viruses. 

antiserum 1 2 3 4 5 6 7 8 9 10 11 D.C. S.V., Bertha 
Rabbit Virus types 

T y p e 1 2  O ” 0  0 0 0 0 0 0 0 0 0 0 
2 0 4 0  0 0 0 0 0 0 0 0 0 0 < 2 0 t O  
3 0 0 > 1 6 0  0 0 0 0 0 0 0 o < Z o  ” 0 

- 

4 
5 
6 
7 
8 
9 

10 
11 

D.C. 
S.V., 
Bertha 

0 0 0 320 
0 0 0 0  
0 0 5 $ 0  

0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  

- 

<20 <20 <zo <zo 

0 0 5 $ 0  
160 0 0 0 

0 8 0  0 0 

0 0 0 >so 
0 0 0 0  
0 0 0 0  
0 0 5 0  

0 0 0 0  
0 0 0 0  
0 0 0 0  

- 
- 

<20 <z E O  0 

- 

I 

0 
0 

< 20 
9 )  

9Y 

0 0 ” 

0 0 0  
0 0 < l o  
0 0 <20 
0 0 ” 

0 0 0  
160 0 0 

0 so 0 
0 0 >160 

- 
- 

0 0 <20 
0 0 ” 

” 0 
0 

” 0 
0 

0 0  
0 0  
0 0  
0 0  
0 0  

>40 0 
0 >320 

I ?  

19  

- 

* 0 , < 5 .  t Lowest dilution tested. $ Cross neutralization not observed with all rabbit 
scrums. 

af the type responsible for infection. When 
at least 3 of the 4 test Serums show a four- 
fold or greater rise to the antigens of the can- 
didate virus, the new agent can be regarded 
as almost certainly a representative of the 
APC group. Viruses are identified by the 
neutralization test (procedure 2 ) described 
previously ( 2  ) . New serotypes are estab- 
lished when in reciprocal neutralizing anti- 
boldy titrations with hyperimmune rabbit 
antiserums, the unclassified APC virus is 
found to be serologically distinct from all ex- 
isting types. Each new prototype is exam- 
ined for the presence of other properties of 
APC viruses, including resistance to ether, 
characteristic cytolpathogenicity for HeLa 
cell cultures, trypsinized monkey kildney cul- 
tures, and explant cultures of human embryo 
epithelium, and lack of pathogenicity for 
suckling mice, adult mice, and rabbits inocu- 
lated by several routes. 

Results. Fourteen serotypes have been de- 
h e a t e d  to date. Table I shows results of 
representative cross neutralization tests with 
the prototype strains. Very little cross neu- 
tralization was evident ; the only heterologous 
neutralizations were low level, one directional 
crossing between Types 3 and 6, Types 7 and 

11, and Types 4 and 7. Although not ex- 
pressed in Table I, partial delay in cyto- 
pathogenic effects by low dilutions of heter- 
ologous antiserums was also occasionally ob- 
served ( 2  ) . 

The sources of the pr’ototype strains are 
recorded in Table 11. Three distinct types 
have been placed in m “incertae sedis” cate- 
gory. The D.C. strain grows so slowly in 
tissue culture that suitable comparisons with 
other prototype strains can be made only 
with great difficulty. The S.V.l and Bertha 
strains have not been isolated from human 
sources and possibly should be listed as a 
separate simian series. 

All types are ether resistant, share the 
group complement fixing antigen, and are 
nonpathogenic for suckling mice, adult mice, 
and rabbits. All produce similar cytopatho- 
genic changes in cultures of monkey kidney, 
human embryo epithelium, and H>eLa cells. 
In HeLa cells growth of each type results in 
production of excess acid in the culture fluids. 

Several of the newly established types 
demonstrated minor differences from the pre- 
viously described biological attributes of the 
APC virus group ( 2 ) . The cytopathogenic 
changes produced in HeLa cell cultures by 
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TABLE 11. Prototype Straiiis of APC: Group. 

Strain 
desigiia- 

T,qw tion Isolated froni  Diagnosis Isolated by -- 
1 *Ifl. 71 :icl>>iioid Iippe~tropliied toiisils R- ade- NIH (2) 

2 &4(l. (i 1 d e w  
:i G.E. it:tsul wtshiiig co1i11iioii cold roluii teer 
4 RI-B7 t1iro:tt iusliiiig iiriiiiary a t p i c a l  1)iieuiiioiiia Hilleiiian & Werner ( 3 )  
5 *Id. i 5  :idciioicl Ir~-pertropIiied tonsils R- ade- S I H (  2 )  

6 Toil. 99 toiisil IClC,,l 
7 Goiiieii tliroat iviisliiiig ~)liarpiigitis Eerge ( 5 )  
8 Trim. cyc swab cpidemic kera tocoii j uii c tivi tis J awetz (4) 
9 Hicks btool arthritis, rheuinatoicl 9, Kibrick (6  j 

iioids 
3 9  1 ,  

$ 9  

iioidu 
9 )  

myelitis 1 
10 J.J. c y  h\v:ll)  con j unc t i r i  tis NIH(7)  
I1 Slobitski stool paralytic polio (Type 1 polio Kibrick(6) 

also iecovered) 
" Illcert~lc D.C. anal h1Y:IlJ Sicinaiin-Pick disease P STH('Tj 

*ccli. ' * 
S.T'., cyiioiiiolgons kidney iiioiikep kicliiep tissue culture Hull(8) 

*. 1:c~rtIl:I stool cliiiiilmizee with iiiild URI Sabin & S I H (  7 )  

Type 9. TJye  10. and S.Y.l were character- 
ized by discrete round cells throughout the 
cell sheet, without clumping. The S.V.l 
strain, while cytopathogenic on primary pas- 
sage, could not be maintained in serial pas- 
sage in HeLa cell cultures, although it passed 
well in monkey kidney cultures. Large in- 
ocula of the D.C. strain were required to pro- 
duce even abnormally delayed and slowly 
progressing cj-topathogenic effects. 

Several additional strains were not neutral- 
ized by antiserums to the fourteen prototypes, 
and these await completion of reciprocal tests 
before their qualifications as additional sero- 
types can be evaluated. 

S U I ? Z I I ? U ~ ~ .  Fourteen serologically distinct 
APC virus types have now been established. 
Twelve types were recovered from human, 
and 2 froni simian materials. 

The authors are indebted to Drs. G .  J. Cohen and 
C. Bogaert. Children's Hospital, Washington, D.C., 
for supplyinz the clinical material from which the 

J.J. and D.C. strains were recovered. We are also 
grateful to Drs. M. R. Hilleman, T. 0. Berge, E. 
Jawetz, S. Kibrick, R. N. Hull, and A. Sabin for mak- 
ing strains available for comparison. 
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