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proof that the mode of action of these drugs in pneumococcal infec- 
tions is fundamentally the same. Moreover, it suggests the futility of 
attempting therapy with a second of these compounds when the 
pneumococcal infection becomes resistant to treatment with any one 
of these drugs. 
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A New Material (Lygranum) for Performance of the Frei Test 
for Lymphogranuloma Venereum. 
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From the Long Island College Hospital and tho Department of Dermatology and 
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Institute for Medical Research, New Brzcnxloick, N .  J .  

No completely satisfactory product for the performance of the 
Frei intradermal test for the diagnosis of lymphogranuloma vener- 
eum has yet been obtained. The materials commonly employed for 
the plclrpose are a suspension, in sterile physiological saline, of human 
pus or mouse brain containing the heat-inactivated virus of the 
disease. Many critical reports upon the value of these materials, which 
are termed Frei antigens, have already appeared, e.g.' I t  was felt 
that a suspension of elementary bodies of the virus of lymphogranu- 
loma venereum might be the ideal agent for the performance of the 
Frei test. Accordingly, this virus was grown in the yolk sac of the 
developing chicken embryo2 according to the method of Cox8 and a 
considerable yield of elementary bodies obtained. One cc amounts 
of suspensions of virus-in fe ted yolk sac showing many elementary 
bodies were inoculated into the yolk sac of eggs of 6 days' previous 
incubation. -4s soon as the embryos were moribund or dead the yolk 
sacs were collected, washed lightly to remove excess yolk and then 
weighed. They were ground thoroughly in a mortar with sterile 
quartz fragments and sufficient sterile physiological saline added to 
make a 10% suspension. This suspension was centrifuged for 1 hour 
at 2500 RPM in the cold and the sediment discarded. The super- 

* Aided by a gra.nt from the United States Public Health Service. 
1 Grace, A.  W., Arch. Dermt .  and Syph., 1939, 39, 347. 
2 Rake, G., McKee, C. M., and Shaffer, M. F., Pma. SOC. EXP. BIOL. AND MED., 

3 Cox, H. R., Pwb. Health Rep., 1938, 53, 2241. 
1940, 43,332. 
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natant was further centrifuged for 2 hours at 12,500 RPM in the 
cold. The resulting supernatant was discarded and the sediment re- 
suspended in 0.1 % formalin-saline to a volume 20 times that of the 
original lQ% yollc sac suspension. Later, phenol to a final dilution 
of 0.25% was also added. After 2 days the suspension was tested 
for bacteriologic sterility and for freedom from active virus by in- 
oculation into the brains of mice and into the yolk sacs of developing 
hen’s eggs. This inactivated suspension has been designated Ly- 
granum antigen.* 

The normal control material was produced in exactly the same 
manner with the exception that normal yolk sac from 10-day embryos 
was used as the starting material. This material has been termed 
Lygranum control. 

During the Spring of 1930, tests \\-it11 Lygranum control and with 
Lygranum antigen were performed upon 36 subjects. Twenty-six 
of these presented signs which were compatible with a previous or 
existing infection with lymphogranuloma venereurn in the individual 
or in the marital partner. This group is referred to in the paper as 
“clinically lymphogranulomatous”. The remaining 10 persons had 
neither history nor signs of the disease in themselves or in the marital 
partner. 

Each individual was also tested at the same time with suspensions 
of normal and lymphogranulomatous mouse brain and all tests were 
performed by the intradernial inoculation of 0.1 cc of material. 
Exact measurement of both principal diameters of the central papule 
or indurated area produced by the inoculation was made with a milli- 
meter scale at the end of 48 hours in 18, and at 72 hours in 18 per- 
sons. The significant element in the reaction is the size of the central 
papule or indurated area which is shown in the Table. The size of 
the accompanying erythematous area is without diagnostic value. 

In the Table are shown the results of the tests of Lygranum and 
mouse brain controls and antigens upon non-lymphogranulomatous 
and lymphogranulomatous subjects as well as the clinical condition 
of each individual. 

The results of the tests of Lygranum control upon 35 non-lympho- 
granulomatous and lymphogranulomatous persons and of Lygranum 
upon 9 non-lymphogranulomatous subjects indicated that the upper 
limit of the diameter of non-specific papules produced by these ma- 
terials was 5 mm and that papules of 5 nim or less, as measured on 
both principal diameters, represented negative reactions. Papules of 

4 McKee, C. M., Rake, G., and Shaffer, M. F., P’Rw. SOC. EXP. BIOL. AND MED., 
1940, 44, 410. 
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diameter 6 mm or larger, produced equally with Lygranum control 
and antigen in the same person probably represent a reaction of hy- 
persensitivity to chick material. In such instances the lymphogranu- 
lomatous status of the individual must be determined by tests with 
antigens prepared from mouse brains or human pus. 

The results of the tests with mouse brain control and antigen were 
in accordance with the published literature' upon this subject. Non- 
specific papules of average diameter of 4 mm were produced in 28 of 
the 36 non-Iymphogranulomatous and lymphogranulomatous indi- 
viduals tested with control material and in all of the 10 non-lympho- 
granulomatous persons tested with antigen. The criteria for the 
evaluation of reactions produced with mouse brain emulsions were 
as follows : positive, a papule 7 mm in diameter or larger ; upper limit 
of negative, a papule 6 mm in diameter. 

a. Tefa Non-L_lr~PhOgYn~2iiloi~~ntous Subjects Tested w i t h  Ly- 
granum Control and with L y ~ v n m ~ ~ z  Antigen. 

Lygranum control produced no papular reaction in 9 persons. Ly- 
granum antigen showed no papular reaction in 4, and papules of 
maximum and average size of 5 x 3 mm and 4 x 4 mm respectively, 
in 5 persons. 

One non-lymphogranulomatous person showed a reaction that was 
unusual in that the responses to both Lygranum control and Ly- 
granum antigen were identical and appeared as erythematous papules 
10 mm in diameter. There was no pruritus or vesiculation at the sites 
of the tests nor was there any previous history of hypersensitivity to 
egg. The reaction persisted for the same length of time as a positive 
F'rei response of the same papule size. The reaction to mouse brain 
antigen was negative. This unusual result was regarded as a mani- 
festation of abnormal sensitivity to chick material. 

b. Twenty-six Clinicnlly L?rnaplaogmnulornatous Subjects Tested 
aith L y g m n u m  Control. 

Twenty-four persons gave no papular reaction. The remaining 2 
individuals developed papules measuring 4 x 3 mm and 3 x 2 mm 
respectively. 

c. Tawtty-six Clinically L_vmpho~raiaulomatous Subjects Testcd 
zen'tla Lygrniaum Anti.qen and wi th  Mouse Brain Antigen. 

There were 22 positive, 1 doubtful, and 3 negative reactions with 
Lygranum antigen and 17 positive, 2 doubtful, and 7 negative reac- 
tions with mouse brain antigen. Seventeen individuals gave positive 
reactions with both Lygranum and mouse brain antigen. The 2 doubt- 
ful reactions with mouse brain were positive when Lygranum was 
used. The doubtful reaction with Lygranum was negative with mouse 
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brain antigen. The 3 negative reactions with Lygranum were also 
negative when mouse material was employed. 

The quality of the positive reaction to Lygranum was similar to 
that produced by mouse brain antigen. The erythematous area and 
papule were, in most instances, approximately the same size with 
each antigen in the same person. The papule which was obtained by 
the use of Lygranum was, however, sometimes a little lower and 
slightly less erytheniatous than that given by mouse brain antigen. 
The duration of persistence of the papules was approximately the 
same with both antigens in the same person. The exact time taken 
for a reaction to disappear depended upon the strength of the response 
-a stronger reaction remainhg visible for a longer period than a 
weaker one. 

Conclusions. Lygranum antigen is superior to mouse brain antigen 
in sensitivity and specificity in the performance of the Frei test for 
lymphogranuloma venereum. Lygranum control is superior also to 
mouse brain control in producing non-specific reactions in only 2 of 
35 persons as compared with 28 of 36 in the case of mouse brain 
control. In  the group of 36 tested only one individual showed a reac- 
tion which could be regarded as resulting from hypersensitivity to 
chick material. 

11647 P 

Influence of Local Applications of Potassium Chloride on Action 
Current of the Mammalian Heart.* 

HEBBEL E. HOFF AND L. H. NAHUM (Introduced by J. F. Fulton) 
Prom the  Laboratory of Physiology, Y a l e  University School of Medicine, N e w  

Haven, Conn. 

In experiments previously reported, it was found that applica- 
tion to the surface of the heart (cat, dog, rabbit) of squares of filter 
paper soaked in M/10 or M/S KCl solutions, produced changes in the 
electrocardiogram similar to those which follow various types of in- 
jury to the heart, except that the potassium effects quickly subsided 
following removal of the solution.' Generally accepted views of the 
action of potassium ions in the heart and elsewhere suggest that the 

* This work was aided by a grant from the Fluid Research Funds of the Yale 

IKish,  B., Nahum, L. H., and Hoff, H .E., Am. Heart J., 1940, 20, 174. 
University School of Medicine. 


