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Antigenic Similarity of Bovine Strains of Leptospirae (United States) and 
Leptospira pomona. (17853) 

WILLIAM S. GOCHENOUR, JR., ROBERT H. YAGER, AND PSYCHE W. WETMORE. 
(Introduced by Joseph E. Smadel.) 

From the Veterinarg Division, Army Medical Department, Xesearch and Graduate School, 
Washington, D.C. 

Sera from horses affected with recurrent 
iridocyclitis contain antibodies against Lepto- 
spira pomona and the New Jersey C164 
strain of bovine leptospira( 1). L. pomona 
was originally isolated in 1936 from a dairy 
farmer in Australia(2) and has since been 
found in Italy, Savoy, and Switzerland( 3) ,  
but has not as yet been reported to occur in 
the United States. 

The strains of leptospira used 
in these studies were: L.  icterohaemor- 
rhagiae,* L. canicoZa,t L. pomona,* L. bovis 
(Baruch Strain),$ New Jersey bovine lepto- 
spira strain C164,* and New York bovine 

Methods. 

leptospira strain A.S The positive sera em- 
ployed included one from a patient who 
acquired a natural infection with L. pomona 
in Malaya, bovine serum from a naturally 
infected steer in Kansas, and hyperimmune 
sera produced experimentally in rabbits. Of 
the latter, one serum, “Lapin 97”, hyper- 
immunized against L. pomona, was obtained 
from the Pasteur Institute in Paris through 
the courtesy of Mme. Kolochine-Erber. 
Three to 4-day-old actively growing cultures 
of leptospirae cultivated in Schiiffner’s medi- 
um incubated at  30°C were used as antigens 
in m,icroscopic agglutination-lysis tests which 

TABLE I. 
Cross Agglutination-Lysis Tests. 

Titer 

Serum Antigen 1’0 50 100 500 1000 5000 10000 50000 

Kansas Steer L. icterohaemorrhagiae 
No. 190 L. carticola 

L. bovis (Baruch) 
N.J. C164 
N.Y. A 
L. poniona 

Hyperimmune L. icterohaemorrhagiae 
Rabbit L97 L. canicola 
Pasteur Inst. L. bovis (Baruch) 

N.J. (2164 
N.Y. A 
L. pomona 

Human Patient L. icterolaaemorr7tagiae 
R, Malaya L. canicola 

L. bovis (Baruch) 
N.J. C164 
N.Y. A 
L. ponaona 
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0 0 0 0 0 0 0 0  

+ + + * O O @ O  
+ + + ~ O O O O  
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+, All organisnis agglutinated or lysed. 
e, Many organisms agglutinated or Iysed. 
0, few t o  no organisms agglutinated o r  lysed. 
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were performed by the technic of Schiiffner 
and Mochtar(4). Results were recorded as 
+ when all organisms were agglutinated or 
lysed; t when many organisms were ag- 
glutinated or lysed; and 0 when few to no 
organisms were agglutinated or lysed. Tm- 
mune rabbit sera were absorbed with 5 dif- 
ferent strains of leptospirae and retested for 
agglutinins. The absorption technic of 
Schiiffner and Bohlander (5)  was employed 
with the following modifications: living 
leptospirae grown in Stuart's medium were 
collected by centrifugation for 10 minutes 
a t  16,000 rpm, and resuspended in buffered 
saline solution equal to one tenth the original 
volume of culture. Each of the immune sera 
was diluted before absorption so that its 
agglutination-lysis titer was approximately 
1: 50,000. In  general 3 ml of a concentrated 
suspension of leptospirae were added to 2 ml 
of immune sera and the mixtures were incu- 
bated for 18 hours at  3OoC, after which the 
leptospirae were removed by high speed 
cen triiugation. Such an absorption procedure 
was repeated twice more before the sera were 
tested for residual anti bodies. 

I t  has been found in this laboratory that 
the Sew York -4 strain of bovine leptospira 
is pathogenic for weanling hamsters when in- 
jected intraperitoneally and can be main- 
tained readily in this host by passage of 
heart's blood taken when the animals are 
moribund on the 4th or 5th day after inocula- 
tion. In order to determine the protective 
value of antisera against artificial infection 
with this strain of leptospira, a hamster pro- 
tection test, modeled after the mouse potency 
test used in evaluating anti-swine-erysipelas 
serum(6) was employed. Groups of wean- 
ling hamsters were injected subcutaneously 
with 1 rnl of immune rabbit serum. Twenty- 
four hours later, they were inoculated intra- 
peritoneally with 0.5 ml of a virulent culture 
of Sew York A strain of bovine leptospira. 

Results. Cross agglutination-lysis tests 
were performed on 3 sera from widely dif- 
ferent sources, a naturally infected human 

4. Schiiffner, W., and Mochtar, A., Zbl.  f. Bakt., 

5 .  Schiiffner, W., and Bohlander, H.: Zbl. f .  Bakt., 

- 

1927, Org. 101, 405. 

1439, Org. 144, 431. 

TABLE 111. 
Hamster Protection Test. 

Group Imiiiuiie serum Hamsters surviving 

1. I,. icterohaemorr?iagiae 0/4 
2. L. canicola 014 
3. L. pomorm 4/4 
4. N.J. C164 4/4  
5. Xmc-controI 0/4 

being in Malaya, a naturally infected bovine 
in Kansas, and an experimentally immunized 
rabbit in France. These sera gave the same 
titration end points with L. p o m o m  as with 
the American strains of bovine leptospira, 
but did not react significantly with L. ictero- 
haemorrhagiae, L. canicola, or L. bovis 
(Baruch Strain). Results of these cross ag- 
glutination-lysis tests are shown in Table I. 

Absorption tests clearly indicate that anti- 
bodies against L. icterohaemorrhagiae, L. 
canicola, L. pomona, and the Kew Jersey 
C164 strain of bovine leptospira were re- 
moved by absorption with homologous organ- 
isms, and that the first 2 leptospirae listed 
were unrelated to the last two. However, L. 
pomona and the New Jersey C164 and New 
York A strains of bovine leptospira were in- 
distinguishable on the basis of cross absorp- 
tion studies. The results of these tests are 
shown in Table 11. 

Hamsters passively immunized by the sub- 
cutaneous injection of L. pomona immune 
serum and hamsters similarly immunized with 
New Jersey C164 bovine leptospira immune 
serum were protected against infection with 
the virulent New York A strain of bovine 
leptospira. S o  protection was afforded ham- 
sters receiving either I-. icterohaemorrhagiae 
immune serum or L. canicola immune serum. 
I t  is worth mentioning that the initial infect- 
ing agent was recovered from each of the 
animals which succumbed but not from those 
which survived. The results of this test 
are shown in Table IIL 

Summary.  The results of agglutination- 
lysis, absorption, and animal protection tests 
indicate that the strains of bovine leptospira 
of American origin designated as Sew Jersey 

6. Kelser, R. X., and Schoening, H. W., Manual 
of Vet.  Bacteriology, 5th ed., Williams and Wilkins 
Co., Baltimore, Md., 1918, p. 715. 
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c164 and New York -4 are indistinguishable 
from L. pomona. These findings stress the 

The authors acknowledge with thanks the tech- 
nical assistance of Frank H. Smiley, and  LaRue B. 

need for reclassification of the American 

is present in Sor th  America. 

Protective Effect of Para-Aininopropiophenone Against Lethal Doses of 
X-Radiation.' (17854) 

JOHN B. STORER AND JULIUS 31. COON. 
From t71e Z?niz;crsit?y of Chicago Toxicit3 h f b O T d O ? ' ? J "  mid  t7ze Ueparin~eiits of PntlioZogzJ crnd 

Phamnncology, University of  Cllzicago. 

Yeasts( l ) ,  plants(2,3) and both normal occlusion of blood vessels by either pressure 
tissues and tumors of mammals (4-9) have or ligation (4,5,8). Hypoxia during the period 
been protected against radiation injury by of irradiation has been produced in the en- 
reducing the oxygen tension during the period tire animal by strapping the chest to inter- 
of exposure to radiation. The  reduction of fere with respiration(8), by bleeding the 
oxygen tension has been accomplished in a animal immediately prfior to irradiation 
variety of ways. Tumors have been rendered ( 7 ) ,  and by enclosure in a low oxygen, 
hypoxic by in uitro enclosure in a nitrogen high nitrogen atmosphere(9). These meth- 
atmosphere during radiation( 6) ,  and portions ods are somewhat cumbersome and with 
of intact animals have been made hypoxic by one exception the evaluation of the degree 

of protection afforded has depended on esti- * T h e  work described in this paper was conducted 
mations of radiation damage based on gross a t  the University of Chicago Toxicity Laboratory 

under a research contract supported by the Atomic Or In the instance 
Energy Commission and administered through the where animals were exposed in a low oxygen 
Medical Division, Chemical Corps, U. S. Army. atmosphere weight changes and 30-day *or- 
Cnder the terms of the contract neither the iitomic tality were used as criteria for the evaluation 
Energy Commission nor the Army Chemical Corps of protection. Cyanide has been shown to 
is responsible for the opinions or conclusions of the 
authors. 
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exert some pnotective action against X- 
radiation in mice, but this effect was not 
necessarily attributed to the histotoxic anoxia 
produced ( 10). The present study was under- 
taken to determine whether or not hypoyh 
produced by other chemical means during 
the period of exposure to X-radiation would 
protect intact animals against radiation dam- 
age. Para-aminopropiophenone (P-4PP) ,t 
a compound shown to produce methemoglo- 
binemia of relatively long duration( 11 1, was 

10. Bacq, 2. M., Herve, A,, Lecomte, 3 . .  and 
Fischer, P., Science, 1950, v l l l ,  356. 

t Obtained from n o w  Chemical Co.. Midland, 
Mich. 
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