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Comparison of New Jersey and Palestine Strains of Bovine Leptospira.

H. BErnkorF* aND Rarpu B. LitTLE. (Introduced by Carl TenBroeck.)

From the Department of Animal and Plant Pathology of the Rockefeller Institute for Medical
Research, Princeton, N. J.

In the previous work on leptospirosis in
cattle in New Jersey'? the similarity to the
disease reported in Palestine®® was obvious,
but no culture of the Palestine strain was at
hand for serological comparisons. The pres-
ent paper reports serological studies carried
out with 6 strains of leptospira isolated in an
outbreak of the disease in a New Jersey
dairy herd and a strain of bovine leptospira
from Palestine.

Methods. Chang’s® semisolid and fluid
media (in which rabbit serum had been sub-
stituted for horse serum and the hemoglobin
omitted) were used for storing cultures and
Schueffner’s” medium was used for the sero-
logical tests. Actively growing cultures in-
cubated 5 to 7 days at 30°C were used as
antigen either as living or formalinized prep-
arations. Equal amounts of serum dilutions
and leptospira suspensions were mixed in
small test tubes. For agglutination tests
formalinized cultures (0.39% formalin) were

* Visiting investigator from the Department of
Hygicne and Baecteriology, The Hebrew Univer-
sity, Jerusalem.
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incubated for 2 hours at 37° C and kept at
room temperature, while with living antigen
the incubation period was the same but the
tubes were stored in the refrigerator. Read-
ings were made the following morning by
examining uncovered drops by dark-field il-
lumination with objective 10 and ocular 10.
The results with living cultures were recorded
as -}, all organisms lysed; = many organ-
isms lysed; and —, no lysis, With formalin-
ized material the readings were recorded as
—+, nearly all leptospiras agglutinated in large
clumps; =-, many leptospiras agglutinated
in small clumps; and —, no agglutination.

Serological Examination. In the serological
studies it was found that both living and
formalinized cultures gave identical titers as
a rule, yet is was useful to check the results
of one method with the other. Small anti-
body concentrations may not be detected if
living cultures are employed, as minor de-
grees of lysis are more difficult to read than
slight agglutination reactions obtained with
formalinized material. The disadvantage,
however, of using live cultures is offset by
the avoidance of spontaneous clumping which
not infrequently occurs in formalinized cul-
tures.

Three leptospiral strains (N.]J.) were used
to immunize rabbits. The rabbits received 3
intravenous injections of living cultures at
weekly intervals and were bled one week after
the last injection. Each New Jersey immune
serum agglutinated the 3 New Jersey strains
to the same titer. It was therefore assumed
that the strains were identical and this was
confirmed in absorption experiments. Sub-
sequently 2 rabbits were immunized, one with
a New Jersey culture, the other with the Pales-
tine strain. Each animal received 4 injections
of living culture intravenously and a week
after the last injection they were bled from the
heart. The results for both agglutination and



-A10A0001 I9}Fe pue 9seos(p oyl Jo Jo8uU0 o8y} 3% poid «

- - - - - 4+ + + - - - + - 4+ 4+ o+ 8%/98/%
- - - - = = = = = = = = = = = = 8%/9/% 8%/9/% g
- - - - - 4+ + = - - - = - 4+ 4+ = Ly/6/1
e T e 9%/3/31 9%/8/31 T
[ [ - = = — - = — = — [ = — — = Surpesiq ssau[[L ‘ON
g B 58 58 58 B B B g B E B B B B B 3o 212 30 %0810 o0
g & g 2 g s = s 8 < oo
(=4 o o o
- v ] \¥ — [ -l (. A
Bles Jo uotiniq 1108 JO uotinufIiq
Urer)s our}sere I wneas Los L MON UIBIIS QUS| [ uBIgs L0810 P MAN

r

)

-

A

aInymd Juraiy jo sy

aamyns  pozturpaIof jo woneunn S8y

*gardsoydor] 3o sminaly oungsopieg pui Loraofp

MON 01} gsuiedy SOTpoquIuy I0F L,sM0) KISIOP MON OMT, JO RIAG FO UOTIRULTBXGL

T ATHVEL

BoOVINE LEPTOSPIROSIS

Lo
I I

H

+
+

|

++ H

++ H

|
!
H |
[

[

+
+

H 4

++ 4
|++ HH ]

000°003:T 000°03:T 0003:T 003:T 03°T
« —

URI)S OUTISO[R T 0F WNIOSIIUY

o,oo.oom; 000°03:T 000°3:T 003:T 03°T

2anynd Surary
21N NY POZIUT[BULIO

aanjnd Jurary
21N} NY POZIUI[EWLIO ]

2an)no SurAry
2IN3[ND POZIMI[BULIOT

oanjnd urAry
2IN3[ND POZIUL[BULIO T

D)001UDO T

IDUBDYLLOWIDYOLFIV T

auysafed

LosIof MON

urea}s £9sI0f MON 0} WNIdSTITY

posn wodiyuy

ureny

504

~eardsojdary Fo sureiyg ourso(rg oyl pun Losrop MON o) jsuiudy sjtqquyr ul parederd ®BIog ounuawy TImM sjso[, SSA pue worjeurni8v

T A'IIVL



BoOVINE LEPTOSPIROSIS

505

TABLE IIIL.
Inoculation of the New Jersey Strain into Guinea Pigs Previously Inoculated with the
Palestine Strain,

Guinea pig Rosults of second inoenlation
No, First inoculation with New Jersey strain
1 Palestine strain Fever after 3 days
2 tR) 1 LR 6 2
3 b 24 » 2 7 bR}
4 » 2 b4 7 bR}
5 ” No fever
6 12 tRd 2
7 b2 » 2
8 Not inoculated Fever after 2 days
9 » iR tR] iR 3 2
10 Rl » 2 » 3 2
11 " » 2 bR 3 2

lysis tests are given in Table I. Strains of
Leptospira canicola and Leptospira ictero-
haemorrhagiae kindly supplied by Dr. R. E.
Kelser were also included in this test.

It can be seen in Table I that no marked
cross reactions occurred with the New Jersey
and Palestine strains. Antiserum to the
Palestine strain did not cross react with the
New Jersey strain, while the antiserum to
the New Jersey strain showed a weak cross
reaction with the Palestine strain in a dilu-
tion of 1:20 (lysis) and 1:200 (agglutina-
tion). It is also clearly shown in Table I that
serologically both bovine strains are different
from L. icterohaemorrkagiae and L. canicola.

Examination of sera from mnaturally in-
fected cows. Sera from cows of the New
Jersey herd which had recovered from an at-
tack of the disease reacted strongly with the
New Jersey strain'? but showed little if any
reaction against the Palestine culture.® The
reaction of the sera of 2 cows taken at the
onset of the disease and 20 and 38 days later,
respectively, is given in Table II. The spe-
cificity of the reaction with the New Jersey
strain is clearly shown, for neither serum from
the recovered animals agglutinated the Pales-
tine culture.

The sera of 10 cows which had shown typi-
cal symptoms of the disease in May 1946
(bled 2 to 3 weeks after the onset of the ill-
ness) reacted with the New Jersey culture in
dilutions up to 1:20,000. One serum agglutin-
ated the Palestine strain in a dilution of
1:2,000. Of the bovine sera tested from both
normal and recovered cases in the New Jersey
herd, this was the only serum that agglutin-

ated the Palestine culture in any dilution.

Forty-six sera from cows in a barn in which
2 typical cases of abnormal milk (bloody or
thick off-colored milk) had occurred 2 months
earlier were tested against both strains. Eight
of the sera gave a positive reaction with the
New Jersey strain in a dilution of 1:200, and
4 in a 1:2,000 dilution, thus suggesting that
inapparent infections are not uncommon.

Pathogenicity of the Strains for Guinea
Pigs. A cross infection experiment was set
up by inoculating guinea pigs first with the
Palestine strain and 3 weeks later with a New
Jersey strain isolated from the milk of cow
No. 1489. Each animal received intraperi-
toneally one ml of a leptospira culture in
fluid medium. The results are given in
Table ITI.

The guinea pigs showed no reaction fol-
lowing the injection of the Palestine strain,
confirming earlier observations.® The New
Jersey strain, however, produced fever in
all control animals 2 to 3 days after the in-
oculation? Only one of the 7 guinea pigs,
which had received the Palestine strain be-
fore, developed fever 3 days after inoculation
with the New Jersey strain. Three guinea
pigs of the same group became febrile after
an incubation period of 6 to 7 days (nearly
twice as long as in the controls) while the
remaining animals appeared normal during
the entire period of observation. It is ob-
vious therefore that, based on the develop-
ment of fever, infection with the Palestine
strain had produced complete immunity in
3 guinea pigs and partial immunity in 3
other animals out of a total of 7 tested.
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A comparison of Tables T and III shows
that the serological examination, because it
is quantitative, gave a better differentiation of
the strains. Schueffner and Mochtar® found
in numerous experiments that guinea pigs
that had recovered from infection with one
strain of leptospira were protected against
strains which serologically were unrelated.

& Schueffner, W., and Moehtar, A, Z. f. Bakt.
Abt. 1, Orig., 1926-27, 101, 405.

ANTIHISTAMINES AND EPITHELIAL ADHESIVENESS

Summary. A study has been made of
strains of leptospira recovered from an out-
break of leptospirosis among cattle in New
Jersey and a strain isolated from an outbreak
of the disease in Palestine. Sera from recov-
ered cattle as well as sera from immunized
rabbits were used in agglutination and lysis
tests and it was found that all the New Jersey
strains reacted alike while the Palestine strain
belonged to another serological group.
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Effect of Antihistamines on Loss of Adhesiveness of Corneal Epithelium
After Injection of Histamine.

HreiNz HERRMANN.

(Introduced by J. S. Nicholas.)

From Osborn Zooloyical Laboralory, Yale University, New Haven, Conn.

In a previous paper! we described the ef-
fect of histamine on the adhesiveness of the
corneal epithelium of excised bovine corneas.
In amounts from 0.5 to 1.0 pg per cornea (600-
800 mg wet weight) histamine caused a
marked decrease in epithelial adhesiveness.
In contrast to other agents which decrease ad-
hesiveness by disruption at the stroma epi-
thelium boundary, histamine seems to effect
the detachment of the upper layers of the
epithelium from the basal one.

In view of the relatively high amounts of
histamine required for this effect (about 10 -
100 times more than for relaxation of cats
intestine) and of the gradual culmination of
epithelial loosening it seemed desirable to
compare the action on the corneal epithelium
of histamine alone and of mixtures of hista-
mine with certain antihistamines. The same
technic was used as described previously.2
Between 0.04 to 10 pg of the antihistamines
were injected together with a constant amount
of 2 pg of histamine in a total volume of 0.2
ml per cornea. At this concentration the
antihistamines were found to have no ef-
fect on the adhesiveness of the corneal epi-

thelium. On injection of 50 pg per cornea
or more, toxicity with loosening of the epi-
thelium was observed for all antihistamines
tested so far. The indicated amount of his-
tamine was sufficient to cause loosening in
all samples. The corneas were incubated for
12 - 15 hours at 28 - 30°C. The adhesiveness
was tested with a simple scraper which al-
lows a semi-quantitative determination of the
adhesiveness, the amount of removable epi-
thelium being a function of the adhesiveness
and of the weight on the scraping blade.”
The procedure was simplified in the present
series of experiments by keeping the pressure
on the scraper constant (60 g) and recording
the removal of more than 2/3 and of less than
1/3 of the epithelium of the corneal test
strip. After injection of histamine alone
there was always under these conditions a
removal of more than 2/3 of the epithelium.
If antihistamines were injected simultaneous-
ly the loss of adhesiveness was reduced to
less than 1,3 depending upon the concentra-
tion of the respective compound.

In Table 1 our results are summarized
designating protection with removal of less

1Herrmann, H,, Bull. Johns Hoiﬂzm; Hosp.,
1948, 82, 208.

2 Herrmann, H., and Hickman, F. H., Bull.
Johns Hopkins Hosp., 1948, 82, 182,



