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USE COF TiHE ANTIBODY NZUTRALIZATIC TEST FCR STUDYING
TiZ BODIES OF RODENTS KILLED 3Y PLAGUE

“ikrobiocloriva 1 Trerunol.oxiyva Me I. Levi, A, G. Monot, and
Osobo Onasnykn Infektsiy (iicro- Yu. G. Suchkov (Restoveon-Don)

biologzy and Inuminology of Especially
Dangerous Diseases), Saratov, 1964,
PP 226-230

Bacteriological research on rodents and sctoparasites is the basiec
rethod for detecting the causative agent of plague in naturc. Tie nost value
able material for bacterioclogical studies on plague, as is 1oll knowm, are
bodies of animals collected in the steppes. On cne hand thoey represent, so=
to-speak, a natural selection from the rodent population; on the other hand,
the amount of baclteria in theorgans and tissues of the animals killed by ine
fection with plague is mmch higher than that in the organs and tissues of
animals infected, wnich are cauzht alive.

However, bacteriological studies of decouposed carcasses of the animals
meet with well known difficulties, since isolation of the plague pathogen
cannot be successfully accomplished due to the rapid growth of commonplace
mderoorganisms in the culture media, Study of the spinal cord of decomposed
bodies of rodents is more effective; however, the causative agent may be
successfully isolated for only a short period of time if the carcasses are
at a temperature of 20°-30°C,

Mo To Levi and A. G. Momot (1961) developed and laid the foundation for
the antibody neutralization test (ANT) in order to identify the specific
plague antigen.

This paper is devoted to experimental exploration of several additional
improved methods for analysis of rodent carcasses using the ANT, and also for
studyinz the officiency of this test in connection with the analysis of their
individual organs.




e o Lhledll e, ]

Guinea pizs, while rats, and whito mice, and moridicaal gonbils “rom
the left banlk of the Volga River, and small susliks (Citolls) wore suom
cutaneously inoculated with virulent strains of the plague pathozen. Care
casses of the fallen animals were kept for 10 days ai room temperature
(20°-27°C); the ANT was then carried out with a 107 suspension of the decome
posed organs. The guinea pigs were studied separately, while tae orzans
from the 10 white mice were collected tozether in a single toste Lt tic
same time agar cultures were made from the same suspensions and also “rom
spinal cord suspensimms; white mice were inoculated with %heso materials.

The suspension of rodent organ or tissue was prepared by grinding in a
mortar with sand and washing the pulp which formed with a salt solution.
For the ANT 0.25 ml of diluted agglutinating anti-plague serum (iwo sorum
units) was mixed with 0.25 ml of a tirice-diluted suspension of tac spleexn,
liver, and femural bane; the mixture was left for one hour at 37°C. Then
one drop of formaldehyde-treated sheep erythrocytes, sensitized by the 1A
fraction of the plague pathogen, was added to each test tube. At the same
time all necessary controls were set up. A check of the ANT was made every
three hours or on the following morning. In all experiments the same series
of agglutinating anti-plague serum (series no. 69, manufactured by the
"iilrob® Institute), and the sensitized erythrocytes, which were agglutinated
by the anti-plague serum in the passive hemagglutination test up to a dilu-
tian of 1:320,000, were used.

In connection with the participation of heterolozous insredients in the
ANT, the sheep erythrocyles and suspension of orzans froa different kinds of
rodents (horse anti-plazue serum is not to be considercd, since it was ine
troduced in the experivent in very high dilutiexs), nonspecific clumping of
exporimental and canirol erythrocytes was frcquently observed, apparently due
to heterophyllous antibodies in organ suspensions. Various rmethoads of treate
ing tissue suspensions (mice and guinea piz liver and sploen) were tried in
order to remove them: settling or centrifuging by using the uppor layer of
the liquid, filtering through filter paper after heating for 30 minutes at
56-58°C, with and without agitation of the suspension.

In the majority of cases it appeared that after heating the suspension
and with subsequent filtering, the non-specific clumping of erythrocytes was
eliminated; other methods of treating the suspension resulted in only partial
elimination,

We then tested the effect of similay treatment on a specific titer of
the suspension ixd the ANT of a large number of animals in a somewhat con-
densed program. Formaldehyde was added to the suspensions for the safety of
'E.bob]e.sq;ez)'imnms. All variations were tried at the same time in the tests

Table 1),

For comparison the treated suspension was also studied bacteriologically
and through biocassay (white mice). In addition, organs of the animal car-
casses were cultured by agar impression.
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itk tho lotior method a culture wes suceessfully isolated only fronm
the bodies kent at roca terperature not lonzer tlhon L3 Louwrs. Iven lous
frequently, pla~ue pathozens woere isciated from the criginal suspension of
or-ans due Lo the ~rowth of extrancous vicercorziniszs. Wierc carcasses were
kept longer than 48 hours, isolation of the plazue pathogen was possible
only by culturing bone marrow of several rodents, and with tois roethod no
culture was noted by the end of a weok,

o culture was isolated by heatingz the suspension for 20 minutes at
56°-58°C, nor by heoatinz and treating with a formaldehyde solution (as high
as 1% concentration). In administering these suspensions to while mice, the
mide did not peorish, and no plague causative agent was isolated.

As seon from Pable 1, the addition of a concentration of Formalin wp
to 15 to the suspensions under analysis with subsequent 30-minute heating at
56°-58°C and filteringz did not reduce their titer in the ANT. In addition,
the treatment as indicated fully sterilized the suspension, thus shortening
the experiment. :

In a numboer of cases Formalin and heat treatment of the suspension lead
to a rise in the titer in the ANT. 4 similar phenomenon was noted by M. I.
Loevi and co-authors (1962) in setting up the passive hemazglutination test.
This lead to the solection of treating the suspension with Formalin, heating,
and filtering for practical research (qv. "fratkove Rulovodstvo.e., (Concise
:'hnual.o.)“ 1962).

After working out the methodology, we investizated several dozen car=-
casses of animals of various types, artificially infected with plazue, by
moans of the ANT (table 2). Only the experiments with the meridional gerbils
from the left bank of the Volga River were set up irmediately after inoculaw
tion of the anirmals. The suspension from their organs was heated for 30
mnutes at 569-58°C and left standing for 16-18 hours at room temperaiure.
Tested in the ANT was the upper layer of clear liquid.

From Table 2 it is evident that the spleen, as a rule, was the most
highly active,

In a special experiment on white mide individual organs which had been
kept warm for a long time were tested with the use of the AlT. idce wure
sectioned on the day of their death and their spleen, liver, and femural bone
extracted and placed in a Petri dish at roon temperature for 6-10 days (dure
ing this time the organs were becomingz dessicated); suspensions of these
organs were treated with Formalin, heated, and filtered. In this case a
high average harmonic titer of the organ suspension was obtained in the ANT,
even after the organs had been preserved for 8-10 days.




TARLE 1

Effect of Various lethods of Treating Suspeasions in ANT Titer
(5] -
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Note: The titer is the quantity reversible to the last dilutdon active
in the antibody neutralization test (ANT).

Key: a--Type of animal j=-feated and filtered
beejjumber of animals k-=Treated with Formalin,
c=eStrains heated,and filtered
d==Infection dose, bacteria l-=Guinea pig
e--Preservation time for ne-inite rat

carcasses (in days) ne=White mouse
f-=Qrgan suspension o==Ditto
g=-Average harmonic titer in  peeSuslik (Citellus)

suspension in ANT after g==Spleen

varlious treatments re=liver
heeOriginal susgension s--Bone

i--Heatod at 56°-58°C




TABLE 2

Activity of Decormosed Organ Suspensions in the
Antibody Neutralization Test
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Key: a==Type of animal g==Spleen
bealluitber of animals he=liver
c==Strains i-=Bone
d==Infection dose J==CGuinea pig
(bacterial cells) X-=White rat
e--Proservation time for 1--Ditto
carcasses (days) n--"Thite mouse
f=mfiverage harmonic titer ne=Suslik (Citellus)
of organ suspensions in o=-Yeriones meridianus (gerbil)
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In the antibody neutralization test we also investigated the bones

(verbebrae) of the midday gerbil ((eriones meridianus) from the left bank.

As 1s knowm, dessicated bones 2re often found in epizootic plague foci

(Varshavsily and co-authors, 1957). Titers of suspensions prepared from the
vertebrae and preserved for 3-1l days at 20°.28°C wore the same 2s in sus-

pensions prepared on the day of the animal's death.

Conclusions

1. 'With the use of the antibody neutralization test it is possible to
study the decomposed bodies of plague-infected animals, Up to 18 days (the
observation period) after the death of the animal, when the carcass is kept
at roonm terperature there appeared to be no regular reduction in antibody
activity in the antibody neutralization test (ANT). By using bacteriologzical
or blological methods the plague pathogen was isclated only during the first

soven days after the death of the animal.
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2, In treating the tissue suspension with Poraalin, heatinz, and
filtering the non-specific cluwping of e*jt"l“oc" tes wias kopt to a minianm
in the antibody noutralization t.est. wiaile the activity of the susponsion

did not change substantially.

3« In analyzing susponsions of the various tipes ol animcls *)c:. .shed
from plague (132 carcasses) in the antibody roatrm--,... Lon test. L oo
established that the activity of organ suspensions of ;uinca Shoh el unito
rats was samevhat lower than that of white mice, suslilis, and iloricics
merddianus gerbils from the left bank of the river, The splcon suspension
from the above-mentioned animals often showed the greatest activity.

4, Dessicated soft tissue and bone of the animal's carcass can be
analyzed with the antibody neutralization test.
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