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Byull. Rksper. Biol. 1 Medita., Ho.3, 1960, pp. &1-84

Detection of C),Botulinum with tho Asd of Lunir-seent Antibndirs

Report I
Specific Luminesoence of Cl.Botulinua Odtained During Thoir Zooc. ..
ing with Luminescent I=zune Scrua

By: T.A. KALITINA

Prom the Institute of Nutrition (director: Asscciate Mezber of
the USSR Academy of Medical Sciences - O.P. MOLCHANOVA), Acau.._y
of Medical Sciences, Mosocow,

(Received June 12, 1959; presented by the: Active liozbor of %:o
USSR Acadenmy of Medical Soiences - N, K, ZHUKOV-VEREZHENIEQOV)

(Translated by: Bdwara lachowicz, Maryland, Eedical-lLegal Poun-
dation, Inc.,, 700 Pleet Street, Baltimore, Maryland, 21202)

One of the most difficult and, at the samo time, important
subaivisions in microblology is the question o1 a quick identi-
fication of microves in s pure oultiure and, particularly, in a

pixture with other microbes in various substrates. In order to

solve this problem, one can useée a mothod prepared and offered by

COORS et al. (5,6), by which baoterial and viral artigens are

detected with the aid of luminescent immune sera, Recently, a
great number of reports (7,8,10) appoared in the literature in
connection with a successful application of this method to obtain
& quick identification of numercus bacteria, viruses and yeasts.

A substantial number ot experiments was devoted tc direct detect-
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ion of various pathogenic microbes in the objocts of outer habditat,
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namely: s osusal agent of pseudoglenders (11), typhous microbs (1),
streptococous (9), dysentery and anthrax (2,4), ae well a3 a causal
agent of paratyphoid infectione (3).

Our current objective was to ottain a luminescent antitotu-

linsl serum for identification of Cl, botulinum bacteria.

Bxperimental Method

¥We used in experiments antibotulinal rabbit sora obtairned by
way of hyperimmunisation of animals with the anaculture of Cl.
botulinum (strain 98, type A). We also used norwmal rabbit eera
for control purposes. Smears for one group of experiments were
prepared in a physiological solution from a suspensicn of 2-day
anserobic culturee grown on blood agar and, for the other group,
- from 2-day cultures growa in liquid medis (casein medium, sugar <:>
brotb). The suspensions contained 500,000,000 microdic cells per
Y ml, The globulin fractions were obtained from immune and norazal
radbbit sera by way of a triple reprecipitation with a semisatu-
rated sclution of ammonium sulfate and by & subsequont dialysis
against the physiologiocal solution until the Soz-ions have been
renoved, Then, we determined by refractometric method the protein
content ir obtained immune sera and in their globulin fractions;
we also conducted the electrophoretic analyeis. TL. immune serun
contained 8.16% of protein, Its titer wae 1:300, fcllowing the

agglutination reaction. The globulin fraction contained no less

than 1% of protein, while the electrophoretic analysis showed the

'J absence of proteins. The serological globulin fraction was twice

as active as the initial serunm.
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We obtained with a luminescent stain tho conjugetec of globulins

of normal snd immune sers. We used liquid fluordscein iaocyan&to.)
for a stain,

The coabining of glotulin with lcocyanate was accozmplisksd
according to the method of COOXS and EAPLAX (7) in asqueous accio-
dioxane medium, in the cold and during a constont nixing for i3
bhours. The amount of protein in this zixture d.d not exceed 23
and that of dioxane, 15%; the isocyanste solution waes adldsd froz
estimated S mg of stain per 100 mg of protein, in order to rozove
noncombined stain after the reaction, the conjugate was dialyzcc
against the physiological aolution for 2 to 3} days, then it was
reprecipitated 4 to 6 times with a scmisaturated solution of am-
monium sulfate and a subsequent dialysis wae made ir. order to
remove the Soz-xona. The rejrecijitation was carriec out until the
etair was completely removed from the precipitating ligquid.

In order to remove & nonspecific luminescence, the lucinescent
serum was processed with pulverized liver of white mice'f).

We stained the preparations in the following manner: we p.aced
& drop of bacterisl suspension on & cdegreased (microecope) slide
and allowed it to dry et room temperature; subsejuently, we fixed
1t (within 30 minutes) in ethyl alcokol end again allowed it to

air-dry. Having the preparations in a humidor chamber, we put
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*) - We obtained the etaln through the courtesy of G.I. MIKHAILOV,
a member of the Chemfcal Reagents Institute,.

*s) - We familiarized ourselvee with the preparation metnod of tracir
sera at the Department of Biochemistry, N.7.GAMAIEI'S Institute

of Immunology, Bpidemiology and Microbiology.
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sever.l drops of undiluted luminescent immune serum in such a way
that the dad of suspension “'covored with the serum, Later, the
preparatins were washed for 30 minutes in few boiches of physio-
logical solution at pH 7.4, then rinsed with distilled water and
air-dried., The preparations stained with luminescent norz.l ._...%
serum were used fcr control purposes, Finished preparaticno wo.e
inspected under the XUF-ZM microscope equipped with a luminescent
condenser 01-23., The source of light was a amercury vapor lamp
SYD-120A. We aiso used ligct filters SS-4, SS-8 and ZHS-17, or &,
as well as the apochromatic objective 90X and the eyepiece 7X.

Results of Experiments

¥With the staining of smears with a lumineacent antibotulinal
werum, we observed a bright specific luminescence of Cl. botulinux
cells, but ctrer types of microbes showed no luminescence. Cl. botu-
linum microdbes shined witn @ bright green color on 8 dark background
of the preperation and, at the same time, one coulc recognize the
morphology of cells. The shining celle appeared like bvacilli with
rounded ends; in some preparations one could see the sha,es sicilar
to rockets. The periphery of bacilli asbhined brighter than their
central part,

In some preparations one could notice, at times, shapele.s
conglomerstions that shined brightly with a yelilow or green colcr;
they could be readily distinguished among luminescent microtes
owing to the afore-described dietinctive luminescence features,

In order to determine the specificity of luminescence at the
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Table I

: Intensity of Specific Luminescerce of Bacteria St-ined with anti-

botuline Luminescent Seru~

Rucber
Specles and type of microbe of Intesity of luzirescence
Streins
' Cl. botulinum, type 4 13 trre
: type B 5 teee
% 2 type C 3 +Hre
Lo type D 1 e+
type B 1 ‘e
Cl. tetant 2 -
Cl. perfringens 2 -
Cl. oedematiens 2 -
Cl. histolyticum 2 -

Cl. septicunm
<:> Cl. sporogenes

Cl. putrificuam

Ll AVIRN V)
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b. subtilis 4 -
B. mesentericus 3 -
3. anthracoclides 2 -
Staphylococ.us P -
B, coldl 14 -

Legend: «++++ bright luminescence of bacterial cells; - abserce
? of luminescence,

S

time of processing with luminescent antibotulinal serur, we tested

—pm

13 strains of C1l. botulinum') type 4, five strains type B, three

etrains type C, one of each typs D and E, as well &8 38 straines of

other types of microbes,

- e - P S S = S L R D e ke P e B W e e s - e e e e e = -

's
% ) - We obtained most strains froo L.A.TABASEVICH’S 3tate Control
! (:) lnstitute for Vaccinese and Sera; 14 strains of B, coll were
i separated at the Microblological Labdoratory of the Institute
I of Nutrition.

i
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*The experiments presented in the form of a suczary Table lo,1
point out the specifiocity of the luminesoence effcct of antibotu-
linal serum, After staining Cl. botulinum microbos with a luczi-
pescent antiserus, they lhinoa with a specific grica color, cxd

e

suchlike luminescence was not obzerved when we procussed witkh tho
same serum the following bacterias: coliform bacterium, aracrctea
(except Cl. botulinum), staphylococci and anthracoids,

It should be noted that individual celle of other types of

bacteria showed hardly noticeable pale-green color; the cells ro-

o

sendbled indistinctly outlined formations without characteristic
morphological features, Thus, the smears of Cl, botulinum fixed

on & slide and stained with a luminescent antiserua permitted us

B

N\
to 1dentify botulinum tacteria emong other types, such as: anaerobes, -/

colifora bacterium, staphylococci and anthracoids,

We did not observe any essential difference in the intensity
of luminescence asong examined by us all etrains of Cl. bvotulinunm,
i,9. of the 4, B, C, D and B typee. Microbes shined more intensely
ir preparations made of cultures grown in liquid media, than on P
avears of cultures grown on solid media. One should aleso conasider ’
that the examined strains were dissimilar as to their toxicity.
Among them were highly toxic (e.g. strain 98, type A and et ain
255, type B) and moderately toxic strains (e,g. strain 13, type A
and strain 346, type B), however there was no difference in the
intensity of luminescence,.

In order to determine the sensitivity of the method, we pre-

)
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Seneitivity of Staining Method with trhe

Table 2

Aid o2 Lvr~'iacscent Antitcdiass

Average nuanber oI j~veroge nunber ol
Quantity of microbes | ., roves in the fiela microtes 4in the field
in 1 ml of suspension of vieion of usual cf visior of lumincscent
— microscope Ticrcscore
1 billion Whole field of vision Whole field of vision
1¢0,C0C,0CC 20 20
1¢,8CC,0C0 S 5
1,000,000 1 1in 10 fields of vision |1 in 5 fields of vision
500,000 1 in 25 fields of vieion |1 in 20 fieléds o vi.ilon
106,000 —_ —
pared in a physiological 'solution smears of suspensicns of C1l. i ;

botulinum microves in various concentrationa., The investigation

irncluded three etrewns of type A anc one stirain of type B. Cre

;jart of tLe [reparations was studied under a luminescent microscope

and the other part, etained sccording to Grem’s methcd, wus ex-

amined under the usual microecope with the the same magnification,

The findings presented in Table 2 indicate that, cduring lumi-

rescert microsecopy, uniquely bright and shining cells of Cl. totu- !

linum were detected in the preparations made of microbtic sus-

pensione with 1,000,00C and 50,000 microbic celle concentrations

per 1 ml.

Thue, @8 a result of successfully accomp.ished wnrk, we were

able to prepare A lumirescent antibctulinal serum, Followirg tre

staining of Cl. botulinum cultures with tris cerum, we cotained

I,




8 characteristic intense luminescence of Cl, botulinum microbdbes.
This specific luminescence can be usod in conncction with micro-
scopic preparations to identify the type of microbes in gquestion,
However, no etaining of micrcbes was eZfoctol during processing

of preparations with s luminescent norzal serum of a rabbit')
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*) = The author wishes to express her appreciation for tre advisory
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Summary {(conicd!

The author obtained a conjugate of botulizum rabiit arntisorum
with the isocyanate fluorescein posccising immunologicel epeci-
ficity. In etaining the saears of the Cl., botulinum pure cultures
by the luminescent antiserum an intensive grccen luzinoscence 3?2
these microbes was obtained. While staining the preparations c.
other anserobic cultures, E, coll, staphylococci, or anthracc..u
by the same conjugate, the apecific luminescince wus abvsent. In
this way it is poesible to reveal solitary Cl. botulirum cells
in the smears prepared from suspensions with the concentratica
up to 500,000 microbic bodies per 1 ml. The method of stainirg
by luminescent antibodies makee it poesible to identify Cl. bdotu~

linux in wmicroscopic preparations.
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