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than those containing frcc 1 I (  '1. It is also demonstrated that in thi* 
series the lo\\. pepsin co i i t~n t  o f  achlorhydric gastric juices from 
cancerous stoniachs 11-a~ oi the same order as that observed in achlor- 
hydric juices f rani other sottrct's. 

The low pq)sii 1 content of achlorhydric gastric 
juices from carcinoniatous stomachs is of the same order as the low 
pepsin content o f  achlorhyclric gastric juices obtained from patient c 
not presenting carcinonia of the stomach. 

ConcZz,rsioiis. 
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Soluble Antigen in Lymphogranuloma Venereum. 

GEOFFREY Iia KE, M o i m ~  1:. SHAFFER, HELEN P. JONES AND 

CLARA M. MCKEE. 
From thc Squibb Inst i t ide for Medical Research, New Brun.w&k;, N .  J .  

Neither the fundament;il niechanism of the Frei reaction, which 
until recently was the only basis for the certain diagnosis of lympho- 
granuloma venereum, nor the nature of the reagent in the antigen 
which provokes a positive Frei test has yet been clearly defined. II 
has been observed that high-speed centrifugation of certain Frei 
antigens yields dermally active sediments containing virus elementar] 
bodies' but nonreactive supernatant fluids.'* Furthermore, the pas- 
sage of Frei antigens through Rerkefeld filters',' or Seitz K discs' was 
found to reduce greatly or, more conimonly, to abolish completely the 
dermal activity of the filtrate : i t  should be noted that Seitz K filters 
are permeable even to bacteria. These observations have led Findlay 
to the conclusion that the Frei test demonstrates an allergic reaction 
due to the presence of the elementary bodies of the virus in thc 
material injected. 

It has preeviously been shown that by propagation of  the agent of 
lymphogranuloma venei-euni in the yolk-sac of the developing chicken 
embryo' or in the lungs of niice' therc are obtained quantities of virus 
far greater than those present in other tissues. Inactivated suspen- 
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sions of elementary bodies derived from the yolk-sac, and separated 
from tissue constituents by differential centrifugation, have beet1 
successfuIly employed as antigens for the Frei test5 and for the 
demonstration of complement-fixing properties in the serum of per- 
sons infected with the virus;' in the latter test suspensions of virus 
from mouse-lung have also been used. 

Complement-fixation tests' have been performed in which falling 
dilutions of selected lyniphogranulomatous human sera, known to fix 
strongly, were titrated against falling dilutions of  antigen in the form 
o f  suspensions of elementary bodies sedimented froni yolk-sac or 
mouse-lung by high-speed centrifugation. From the resuIts it ap- 
peared that with increasing, dilution of either reagent, greater con- 
centrations of the other were required for fixation of a constant dose 
of complement. By holding the serum dilution constant it was 
possible to titrate simultaneously several antigens fox their relative 
fixing potency. 

Using this technic, further experiments showed clearly that the 
complement-fixing properties, found to be associated with the virus- 
containing sediment deposited at 12 OOO rpni, were also demonstrable 
in the corresponding supernatant fluid which previously had been 
shown to bc largely depleted of live virus.:' In Table I are summa- 
rized results obtained with single or pooled suspensions of 3 different 
strains of the virus, propagated in the yolk-sac or mouse-lung. It 
may he seen that, while the complement-fixing titer of the virus sedi- 
ment, resuspended to the original volume of the 10% tissue suspen- 
sion and then further diluted with saline, varied somewhat in the dif- 
ferent experiments, in each case except Experiment 4 the correspond- 
ing high-speed supernate showed a relatively high degree of activity 
even after passage through Seitz EK filter. This was true for both 
yolk-sac and mouse-lung suspensions. A sample of the Seitz filtered 
supernate described in Experiment 5 of Table I was sent to Dr. A. W. 
Grace of the New York Hospital, who found that in known Iympho- 
granulomatous persons it produced a positive Frei reactidn in dilu- 
tions through 1 :320 (highest tested,), while controls with normal 
yolk-sac antigen were negative in these individuals. 

These observations, so markedly at variance with the findings of 
earlier workers, made it desirable to determine whether the con- 
siderable activity of Seitz EK filtrates was due to a residuum of virus 
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TXRJiE 1. 
Comparativtl Cornplemeiit-Eixill~ .ic*tivi ty of Lyrnptqpanulorna Virus Sediment& 

at High S j ~ d "  :iiirl Sii1wrnate Therefrom. 

I h p .  Strain of source of Complement- 
No. rirus virus U:i tcrid tested fixing titer t 

d i t n e n  t 
' '  " supernate 
, *  9 ,  

I '  ' *  sediment 
supe mat e I 7  * ?  

1 :160 
1 :40 

3 :loo 
1:lO 

i : 150 
1 :50 

1 : 150 
1 :5G 

'The sediments and corresponding sulwnxi tes  wcrc obtained by centrifugation 
at 12,000 RPM in the cold. 

tThe complement fixation tests n7crc Iwrfornled in Exp. Nos. 1, 8, 3 and 6 with 
serum K diluted 1:26, in Exp. No. 1 with serum LV No. 4 (of equal potency) 
diluted 1:25, in Exp. No. 5 with s m m  Z (more potent) diluted 1:50. 

which had traversed the filters. *iccorclitigly, several experiments 
were perfornied in which suslwnsions of heavily infected yolk-sacs 
were centrifuged for an hour at LO00 to 3000 rpm in the cold to throw 
down gross particles. -4 portion of the supernate was passed 
through a Seitz EK disc under iiegative pressure not exceeding 65 cm 
mercury. Filtrate, as  well as 1111 filtered suspension, was then tested 
iiot only for relative complement-fising titer but also for infectivity 
hy yolk-sac inoculation of the chicken embryo, which is by far the 
inost delicate known indicator o f  minute amounts of active lympho- 
granuhma virus. The results are given in Table 11, where it will be 
seen that passage through Seitz EK filters reduced the infectivity of 
the suspensions by one- to ten-million fold or niore ; in all but one case, 
no virus whatever was detectable when a total of several cc of undi- 
luted filtrate was iiioculated into eggs. Nevertheless, complement- 
fixing potency of the filtrates remained one-eighth to one fiftieth 
that o.f the iinfiltered ni:it,erial, values comparable to those obtained 
with Seitz EK filtrates o f  high-speed supernates (Table I)  when 
yossibie chqgiiig o f  the filtyrs with material in these suspensions, 
which haw not  l~ceii ceiitri fugetl a t  Iiigli speed, is taken into consider- 
ation. 'llit.  5;citz E K  filtrate iii Experiment D of Table TI was also 



C A  P I  LL A It Y PEE M E A BILITY FA CTOK 303 

TABLE 11. 
Infectivity and Complement-Fixing Potency of Lymphogranuloma, Virus Y olk-Sac 

Suspensions Before and After Seitz EK Filtration. 

Strain Infectivity Compiement- 
Exp. of virus Material tested titer sxing titer" 

B; NH Unfiltered suspension 10-7 1:?5 
Stlitr; EK filtrate < 10-1 1 : l o  

Scitz EK filtratc < 2 x 10-1 1:lO 
B NH llnfiltered suspension 2 x 10-7 i : 4so t 

C J H  1 Jnfil tered suspension 10-8 1:75 
W t z  EK filtrate 10-1 ,1:10 

Seitz EK filtrate < 5 x 10-2 1:20 
D J H  Knfiltered suspension A x 10-9 1 :400 

*The complement fixation tests were performed in Exp. A and B with serum X 

tThe period of fixation in Exp. 33 was longer than that usually employed. 
diluted 1 : 50, in  Exp. C with serum Z 1 : 100, in Exp. D with serum. W 1 :14. 

stibniitted to Dr. A. W. Grace. In the highest dilution tested (1 :120j 
it gave a strongly positive Frei response in known reactors who were 
at the same time negative to the control filtrate of normal yolk-sac. 

The combined series of experiiiient shows clearly that the ability 
of Seitz EK filtrates, derived from rich suspensions of lymphogran- 
ulonia venereuni virus, to fix complement specifically in the presence 
of lyniphob.1-anulomatous serum and to elicit a positive Frei reac- 
tion is due riot to elementary bodies of the virus but to antigen in a 
less highly organized, possibly soluble, state. The failure of other 
investigators to obtain similar results is doubtless due to the low 
concentrations of virtis present in the materials which they employed. 
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Nature af the Capillary Permeability Factor Present in Extracts 
of Normal Tissues. 

Menkin' has s h o ~ n  that inflaniiiiatory exudates oi various kinds 
have the property of increasing capillary permeability a,s. demon- 
strated by the so-called trypan blue test in rabbits. This consists in 

* Guggenheirn Fellow, Instituto Biologico, Sao Paulo, Brazil. 
1 Menkidj'V.; Physio?. Rev., 1938, 18, 366. 


