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OBTAINING OF SPECIFIC ANTHRAX FLUORESCENT SERUM !

!

|

3 6?bllow1ng is a translation of an article by i
' : A. Blagoveshchenskii, 4. Ya. Kul'berg, T. I.
! Bulatova and M. Ya. Korn in the Russian-language. i
journal Znurnal mikroblologii, Epidemiologii i :
Irmmunobioclog Journel of iicrobioloegy, Epidem- :
iolcgy and Immunobiology), Moscow, Vol. oY, No. ‘
3, 1962, pages 18-237

During recent years the luminescent~-serological me-
thod has been successfully used for the detection of the cau-
sative sgents of various infectious diseases, The possibility
of using this highly sensitive method for a rapid diagnosis
depends on how specific the agpplied serum is, inasmucnh as this
method 1s based on the combination reaction of fluorescent an-
tibodies with a corresponding antigen of the microbic cell.:

Among a great number of works on the application of -
fluorescent sera, there are comparatively few studlies which
treat the obtaining of specific fluorescent sera (Moody, Ellis
and Updyke, 1958; Winter and Moody, 1959; aend others).

Having started our work on the obtaining and study of
diagnoatic fluorescent sera, we encountered in many instances
‘'sharply expressed cross reactions. Therefore, ve woere inter-
‘ested, first of all, in clarifying the problem of the possi-
bility of removing these reactions by means of serum adsorp-
tion according to Castellani. This work was done with anthrax
serum, . :

! The literature which treats the obtaining and the ap-
plication of anthrax fluorescent serum contains contradictory
opinions regarding its specificity. Some authors (Levins,
:1968) did not detect cross reactions between anthrax lumines-
‘cent serum and other microbes, while others (Pritulin end
Kuz'min, 1969) have shown the necessity of a preliminary ad-
‘sorption of the serum according to Castellanl by related types
or microbes, which sharply increases its specificity.

It is known that anthrax precipitable serum used for
diasnosia by means of Ascolil reaction .contains antibodies _
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not only for the homologous microbe but also for the typés

B. anthracoides and pseudoanthracis which are clcsely related
to it. Therefore, in developing the method of obtaining a
fluorescent serum which could be used In practice for diag-
nosing anthrax, the problem of its strict specificity becomes
particularly important. '

The labeling of the anthrax precipitable serum (of the
Tobol'sk Biological Products Plant) with luminescent a stain
was done in three stages: 1) Isolation of the globulin frac-
tion from the whole serum. 2) Combination of the serum glo-
bulins with the fluoresceine isocyanate /See Note/ 3) Li-
ZSration of the labeled globulin from the non-bound.fluoro-

rome, '
i ([ﬁbr§7 Fluoresceine 1socyanate was synthesized by
G. I. idikhsilov (Institute of Chemical Reagents) and was made
available to us for this work.) r
; In performing the first two stages of the work, we
followed the methods described previously (Larionov and
Xuz'min). The quantity of fluoresceine isocyanate introduced
into the reaction with albumin was 5% of the total quantity
of the albumiln.

In the third stage the liberation of fluorochrome
wnich did not bind with the albumnin was achleved by prolonged
(10 -~ 12 days) dialysis of the labeled serum against the buf-
fered physiologic solution {(pH=8.7). Dialysis was stopped -
after traces of fluorochrome stopped showing in the dlalyza- <:>
tion medium. Our experience of obtaining 18 series of labdeled
.sera for various causative agents heas shown that it 1s pos-

'sible in this vay to get rid of a major part of the non-bvbound
pigment. In this case we did not observe any non-specific or
‘oackground luminescence in the sera obtained in this way when
;working with bacterial objects. The above-mentioned method
'reduces to a minimum the loses of the immune globulin which
‘is observed during the liberation of the serum from the free
‘fluorochrome by means of a repeated reprecipitation of it by
‘ammonium sulfate,. ‘

. According to the published data (Riggs and co-authors,
'1958), the method of liberation from non-bound fluorochrome
by prolonged dialysis also assured the obtaining of good re-
‘sults in working with such fluorochrome as fluoresceine iso-
'thiocyanate and rhodamin isothiocyanste.

' The obtained fluorescent anthrax serum was checked for
‘sctivity and specificity. We determined the dilution limit
_of the serum which still produced the luminescence of the vac-
.cine strains STI end the second vaccine of ‘Psenkovskii.

: For the preparation of smears, we used in all cases.

' the washed-off samples of 24-hour old agar cultures. The
smears were fixed with alcohol in the course of 15 minutes
or over a flame, were processed with various serum dilutions
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for 15 minutes at room temperature in a humid chamber and then
washed for 1b minutes in the physiologic solution which was
changed 2 =-- 3 times, after whicr. they were placed in the phy-
slologic. solution under a glass cover,

. The mounts were éxamined being magnified 90* X 7%,

90% X 10X under & microscopé ML=l or under an ordinary micro-
scope with a luminescent opacue illuminstor 0l-l17 and conden-
ser 0I-18 with a lamp SVDSh~2b60-3.

' The fluorescent anthrax serum (not adsorbed) wzs found
to be active, It caused the luminescence of the STI vaccine
strains and the 2nd vaccine of Tsenkovskil when diluted 1:64
(Table 1). However, this serum was not sufficiently specific:
It also stained the 4 strains of the anthracoids (1lo12, 96,
103 and one unnumbered) which we had at our disposal and two
strains of pseudo-anthrax microbes., The luminescence of the
last two strains was clear (++-+++) even when serum was dilute-
ed 1:64, The lumlnescence intensity of the anthracoids some-
what lowered as the serum was diluted (strain No. 103 was in-
tensively luminescent only when it wes processed with undilu-
ted serum).

. The detected cross reactions with the types of microbes
which are similar, as far as antigens.are concerned, to the
‘anthrax rod compelled us to study the methods of increasing
the specificity of the fluorescent anthrax serum. For this
purpose we conducted experiments on the adsorption of a fluor-
escent anthrax serum by living bacilli (enthracold strain No.
1512 and pseudo-anthrax rod strain No. 18).

; For 1 ml of fluorescent serum we took material washed
off 10-12 test tubes of a 24-hour-old agar culture. The mic-
robe suspension in the physioclogic solution was centrifuged
for 10 minutes at 5000 revolutions per minute, the liquid
‘above the sediment was removed, and 1 ml of fluorescent serum
was added to the sediment. The latter were mixed and the sus-

pension was kept for 2 hours at 37° and for the night was plac-

‘ed in a regrigerator at 40. The following day the serum was
centrifuged at £000 revolutions per minute for 25 =- 35 minutes,
'was separated from the sediment of microbilc cells and centri-
fuged again under the same conditions for 15 minutes, I the
‘serum was not intended for storing over a long period of time,
1t was possible to use it for work without a sterilizing fil-
'tration, taking into account that it had an admixture of mer-
.thlolate,
: It was established during the experiments that after
;adsorption the activity of the fluorescent seérun in relation
‘to the anthrax vaccine strains diminished noticeadbly, and its
'specificity sharply increased. The serum adsorbed by the an-
tnracoid strain No. 1312 caused a& luminescence of the anthrax
.vaccine strains and two pseudo~anthrax vaccine strains in a
dilution of ‘1:8, however even in an undiluted form it d4id not
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Table 1
Specificity of the Fluorescent Anthrax Serum
1) Fowr e npu 00pad D
: .32 ‘2 Soporammot Zm&m«-m %ﬂm
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Bac. ant- |t 4 +1 0 o 1
N 1212
Bac. ant- : 0 0 0
ant- | 44 |+ ++ 0 0
/N
Bac. ant- 1 [} 0
il R ks ]+ o] o 0
N 96
: Bac. ant- 0 0 0 0 0
; - - ++++ 0 0
! N 103 . *
Bac.
Bac. poeu- |+t | b+ o o | o 0 0
. cis b 18 K)
peus | bt | bbb b 0 0 0 °
cls Ne 104 ’

/"ﬂouuuun 0 orcyrcTane cosweRNS; + — ++--+ pEaMNeHAx uumauom

Legend: 1. Luminesce intensity during procoss&.nc with serun.

2. Name of strain.

3. Not adsorbed.

4., Undiluted.

5. Adsorbed by Bac., anthracoides No. 1312.
6. Undiluted.

7. Adsorbed by Basc. pseudoanthracis No. 16.
8. Undiluted.

9. Adsorbed by a mixture of Bac. anthrecoides No.

1312 and psendoanthrecis No. 16

10. Undiluted.
11. STI, series 9.
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12) 8STI, series 11,

13) 2nd vaccine of Tsenkovskii.

1k) Explanation of symbols: O absence of lumines-
cene; + = ++++ various intensities of lumines-
cence,

cause of luminescence of all four anthracoid strains,

The serum adsorbed by pseudo-anthrax bacteria caused
luminescence of the vaccine strains in a dilution of 1:4, did
not stain pseudo-anthrax strains at all, and caused a lumines-
cence of the anthracoids only in an undiluted form (+=++),

These studies have shown that the anthracoid strains
and the strains of pseudo-anthrax bacteria which we studied
are not identicel in regard to the antigens, although, when .
the serum 1s adsorbed by pseudo-anthrux bacteria, the lumines-
cence intensity of the anthracoids lowered considerably, while
the sera adasorbed by the anthracoids stained the strains of
the pseudo-anthrex bacteria in the same dilutions as the an-
threx vaccine atrains. . ' - -

. The observed regularities have been confirmed by us on
three serlesa of serum, ' _ :

Thus, it has been established that in order to obtain

:n abecifid flubrescent anthrax serum it is necessary to carry

out its adsorption by the types of microbes which closely re-
semble the anthrax rod in regard to the antigens, Later we
obtained a fluorescent anthrax serum adsorbed by a mixture of
an anthracoid, (strain No. 1312) and pseudo-anthrax bacteria .
(strain No. 16). "Adsorption was carried out according to the
method described above, This serum caused only luminescence
of anthrax vaccine strains in a dilution of 1:4, while the
strains of the anthracoids and pseudo-anthraex bacteria did not
luminesce even when processed by an undiluted serum (see
1llustration). . - . :
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The obtained fluorescent anthrax sera, both the adsorb-
ed ones and the unadsorbed ones, were subjected to lycphilic
drying in ampoules of 1 ml each. Their activity did not be-
come lower after drying (Tadble 2), The specificity of these
sera was checked in regard to various heterologous types of:
microbes: The intestinal rod, Cl. perfringens and botulinum
(the vegetative and spore rorm), staphylococei, Rickettsia
prowazeki and Rickettsia mooseri, snd the vaccine strains of
the Brucella. None of the strains exhibited specific lumines-
‘cence.

i : Table 2 ;
Activity of Fluorescent Anthrax Serum Before and After Drying

,2) Ao eywxu Nocae cywnn :
ymmm . g a] 73 CBC- > Lz Th CDE-
' weuusn CTH wenun wranss CTH
ﬁiw et "1:32 +ttt 1:32 ++++
jh . - }34 +fﬁ:«:f+ :f4 4nﬁ:::?+
: : 18 (bbbt | V8 | Fbbd—td
Mﬁmw onpnmmuw
neeagocuGupeRIseRnIMt
ROVBME o« o ¢ + s o o * o 1:2  |+tb—tt 1:2 et
1:4 bt | 134 Fopomeete

Legend: 1. Name of serum

2. Before drying
3. Dilution of serum.
4, Luminescence intensity of the STI strain.
5. After drying
6. Dilution of Serum
7. Luminescence intensity of the STI strain
8. Unadsorbed.

; 9. Adsorbed by an anthracoid.

! 10. Adsorbed by an anthracoid and pceudo-anthrax Tods.

—

! By means of the obtained sera we have also studies
‘aamples washed from soil cultures where, as it is known, an-
‘thrachoids occur. The study was done according to the fol-
‘lowing method: To 5 g of soil taken from vegetable and flow-
ter gardens, from the streets, city yards, etc., we added 10
'ml of the physiologic solution, shook it, filtered the sus~
‘pension through a cotton gauze filter, and the filtrate was fil-
itered through a membrane filter No. 3. The latter was placed
‘in petri dishes with meat-infusion agar, the sediment on the
‘filter was rubbed with-a glass spatula along the-entire sur-
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face of the agar and was left to stand 18 to 20 hours at 3790,
We considered it necessary to allow the microbes %o
grow because sporogenous microbes usually occur in the soils
in the form of spores which did not always exhibit clear speci-
fic 1gmine-ce' in our experiments and often did not luminese
at all.
' The following day after the inoculation of agar, we
usually observe either an abundant growth over the entire sur=-
face or a growvth of numerous colonies. 7Two smears were pre-
pared from the material washed off the agar or from indivi-
dual colonies. One of them was processed with an unabsorbed
fluorescent anthrax serum and the other with an adsorbed one.
Individual colonies were also i1solaved from water cultures
taken from various sources (Moscow River, Timiryazev Pond and °
a number of small rivers and ponds in the suburbs of Mocrow).

_ When the smears from the soll cultures were examined
ander a luminescence microcscepe, the unadsorded serum exhi-
bited in all cases a specific luminescence of the rods which
were morphologically similar to the snthrax bacteria. No
specific luminescence was observed when the mounts from the
same washed-off matter were stained by the adscrbed fluores-
cent serum. In a number of experiments, we added suspensions
of the STI vaccine strain to the material washed off the petri .
dishes. In this case specific luminescence ¢f the bacteria
‘was also observed vhen the smears were processed by the ad-
‘'sorbed serumn.

} We succeeded in isolating strains from soil and water
‘samples by cultivating individual colonies which also exhi-
bited specific luminescence when processed with an unadsorbed
serum and did not luminesce vhen processed with an adsorbed
serum. Such strains occurred more frecuently in the soil, .
iIn water they were observed much less frequently (Table 3).

‘

i Table 3

A Study of the Cultures from Soil and Vater by Means of a
Flueorescent Anthrax Serum

P & »
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. e
70/ Cuninii K3 NOCESOS NOWBM ° 20 2 + 4t 0 ﬂuu xer
;) Witannst wa nowsst . , . . . 62 1 e  x 0 S .
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[See legend following page] ~ - - S~
T = aa I

e O id P

TEIEERS . -




Faterial .

Humber of sarmles.

Results of processing with a fluorescent serum,
Unadsorbed.

Number of samples exhibiting specific luminescence.
Intensity of luminescencs.

Adsorbed. °

Number of samples exhibiting specific luminescence
Intensity of luminescence.

Washed from goil cultures,

Strains from soil

Strains from water

No luminescence.

Y

\\ ;o Conclusions
' . S £, ‘u._nl PR o
1. In order to obvain a strictly specific anthrax
fluorescent™serum, it is necessary to carry out its adsorption
by uierobes which have common antigens with bacilius anthracisg
2, In order to detect bacillus anthracis in water or )

in the soll, it is necessary to use a strictly specific adsorb-
d anthrax serumjo..A. :
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PROBLi:MS OF SERUM ADSORPTION FOR LUMINESCENT ANALYSIS

; /[Following is a translation of an article by

! N. A. Kuz'min in the Russian-language journal

: Zharnal Mikrobiologii, Enidemiologii i Immuno-
biclogil (Journal of iiicrobiology, Epidemiology
and Immunobiology), Hoscow, Vol. 3, No. 3, 1982,
pages 2&-227

Sera used for luminescent analysis are usually those
‘obtained through immunization of animals with microblic vac-
‘cines., Many of such sera cause luminescence of microbes of
‘related groups and can be used in diagnostic work only after
jadsorption.
[ The problem of serum adsorption for luminescent analy-
‘sis has not been adequately treated in periodical press, al-
‘though their preparation has a number of special character~
‘istics as compared to the preparation of adsorbed sera for
ordinary agglutination and precipitation reactions. The pre-
sent paper describes our experiments in the obtalning of the
.adsorbed precipitating anthrax and paratyphold sera before
‘and after labeling globulins,

We subjected to adsorption the Gertner horse serum

Aproduced in a laboratory, sgglutinating Breslau serum of the

Moscow Institute of Epidemiology and Microblology and preci-
pitating anthrax serum of the Tabolsk Plant of Blological
Products. At first small quantities of labeled unadsorbed

.sera were prepared, Common globulins were labeled with

fluoresceine 1socynate according to Coons. VWhen determining
their specificity in an experiment with a great number of
homologous and heterologous microbes, it was established that
the luminescence of the latter (in the presence of common
antigens) differed little in the intensity and type from the

luz.inescence of homologous microbes,

For adsorbing we used strains of those related mlcrobes

in which a typical group luminescence was observed. The

Gertner serum was adsorbed with S. typhimurium Breslau and
other representatives of the salmonella of group B, Breslau

~£6—
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serum was adsorbed with microbes of group D, and anthrex ser- ,:

um vias adsorded with Bac. anthracoides and pseudoantiracis.

In order to orepare a microbic mass, 18 -- 24-hour arer
cultures were washed off with 0.15 ii solution of sodium chlo-
ride, thoroughly shaken with besds until a homcgencous suse
rension was obtained and centrifuged for 5 minutes at 5000
revolutions per minute. Then resuspension and centrifuging
were repeated two more times. A thick suspension containing
50 -- 60 milllard microbic ceslls (according to the turbicity
standard) was prepared from the sediment of the was:ied microbes.

Native sera were diluted before adsorption with a 0.1b
M solution of sodium chloricde 1:1i0 and were heated to 379,
Greater dilutions are undesirable because sudbseguent preci-
pitation of glcbulins is then hindered.

The adsorption of paratyphcid sera was done in several
stages with a mixture of adsorbent microbes. The microbic
mass was introduced in a proportion of 1 -~ 1.5 milliesréd ni-
crobic cells to 1 ml of the diluted scrim. It was thoroughly
mixed and allowed to stand at 37°. The exposure of thc mi-
.crobes in the serum lasted until the appearance of zgglutin-
ates -- first for about 10-15 minutes, and then gradually
getting longer. The last exposure was somewhat longer than
‘the usual period of staining microbes with a labeled serum,
but did not exceed 40 minutes. Each time after saturation,
the suspension was centrifuged for b minutes at 5000 revolu-
tions per minute, and then the serum was decanted and checked <:)
An the laminated agglutination reaction. The processing was
done 4 to 6 times and was stopped when the control agglutin-
‘ation reaction with adsorbent microbes wes negetive., After
‘labeling, such serum did not usually cause luninescence of
these microbes end it was not necessary to subject it to &ad-
‘ditional adsorption.
§ The adsorption of anthrax serum was found to be more
‘complicated because in this case we did not even have an appro-
ximate control test which would indicate the end of process-
'ing. Agglutinagtion reaction has not been developed and the
‘results of precipitation reaction did not always coincide with
the results of the reaction with labeled serum.

' For the sorption of the anthrax serum first we used an
equal mixture of different strains of microbes. It wes then
found that the exhaustion of the group antibodies progressed
at Gifferent rates: After the labsling of the serum some of
the microbes stopped luminescing, and the microbes of other
strains continued to exhibit such an intense luminescence that
edditional adsorption was necessary.

An attempt was made to compare the data of ordinary
agglutination and precipitatinn reactions and the reaction
with labeled antibodles for the most heterogeneous adsorbent
microbes, For the drop agglutination reaction, we took serun

o - O
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diluted 1:10 and homologous suspension of the microbes. Anti-
gens for the precipitation reaction were prepared according
to the requirements for the standard anthrax antigen. The .
.results of the reaction are shown in the table ‘

’y Peayasvar peaxuun

FE

3/ -
/} Awturen Jl CAHaN 4} _“( eiue ¢ ne- .
o AFFAOTHIE ';u.'“"'em f
. Lnn CMeaPOTKOA :
-
A

Bac. anthracoides M 86 . . . . ... .. .. et -Gé-r-i- uepes +4++
. COKYHA '
Bac. snthracoices Mo 103, . . . . . . . . .. + uepca 12 M- | 4+ '

KyT

Bac. pseudunthmis NelOA ... L0 - - oo e .
é) Ml CHOHpeRIBCHNMR (KOHTPOMM) . . . . o MOMEN- :
TaMNO .

Legend: 1) Antigen,
(. 2) Result of the reaction. '
! %) Drop agglutination. '
i 4) Precipitaticn.

5) Luminescence with unadsorbed labeled serum.

6) Standard anthrax (control).

In 15 seconds.

8) In 12 minutes.

9) Immediately.

<0
~—

It was found that in the case of separate adsorntion

‘'of the serum with Bac. anthracoides No. 86 agglutinates where
‘produced in b -~ 10 minutes, with Bac. anthracoides No. 103
ithere were fine agglutinstes which appeared in 20 -- 25 min-
utes, while Bac., pseudoanthracis No. 104 did not agglutinate
at all even in 24 hours. At the same time antibodies which
were comnon to them took the longest time to be eliminated.

Taking into conslderation serological pecularities of
the above-rmentioned strains, vie adsorbed the sera separsastely
with each strain. Microbes were added in a provortion of
1.5 milliard to 1 ml of serum., First we used Bac, anthra-
coides No., 86 six times with single increasing exposure of
20 ~- 25 minutes. Adsorption with microbes Bac. pseudoan-
thracis No. 104 was done in 10 stages with single exposure
‘0f 40 minutes., Later, in order to speed up the process, we
.started processing 6 times with this microbe but doubled its
-amount.

The adsorption process lasted 1 -- 2 days, after which -

‘the serum was centrifuged and filtered through a Seitz filiter
.and through cotton pulp filter. The salting out and the di-
alysis of globulins, their labdbeling and further processing
were done according to a generally accepted method with some

- i ' 4
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cdevictions,

Thus, the adsorption with liver powder was carefully
carried out., 1In general it should not be used for the cli-
mination of free fluorochrome. For this purpose it is better
to lengthen the time of dialysis or to reprecipitate the la-
beled albumins. Liver powder 1s a very active nonspecific
adsorbent which exhausis the serum considerably, and in large
doses it 1s capadble of extracting all labeled antibodics in
the same way as activated carbon. Paratyphoid sera intended
for analyzing preparations from the organs were adsorbed only
once with half the amount of liver powder (40 -- 50 mg to 1
ml of serum) in the course of 350 minutes at rocm temperature.
This was done in order to elimlnate the antibodies which are
capable of nonspecific precipitation on the tissue elements
of the preparation. The powder was prepared from the liver
of animals of that species to which the studied animals be~
long. ‘fhe anthrax serum wus not processed with liver powder
because 1t was not intended ror the study of pathologic ma-
terial,

The specificity of the lebeled adsorbed serum was
checked for the same microbes as the unadsorbed serum. The
titer of the serum was predetermined in regard to homologous
microbes. The degree of luninescence of the latter was regu-
‘larly connected with their pathogenicity. For example, aviru-
‘lent anthrax bacilli®*exhitited a more intensive luminescence
than the virulent strains No. 68 and X-3 and not any weaker
:Juminescence than other virulent strsins.

g Whenever necessary the serum was additionally adsorbed
Wwith heterologous microbes which dld not yet exhibit lumin-
‘escence, but this rarely happened. Before the bacterial mass
iwas introduced, the labeled serum was diluted to 2/3 of its
:titer, but not more than 6 -- 7 times. This was done so that
‘the dilution of the serum would not be excessive after pro-
cessing and it would not be necessary to concentrate it. The
degree of residual luminescence of the adsorbent microbes was
.checked after each Instance of centrigufing. The treatment
‘of the serum was stopped when the shell luminescence of the
microbes ("capsule”) disappeared,

: Then the serum was preserved (with merthiolate in con-
centration of 0.01 % or 1 % of twice recrystallized boric acid),
flltered and titrated asgain. It should be noted that some of
‘the filter plates for the Seitz fllters sorbed labeied albumins
quite considerably. We did not apply reprecipitation of albu-
mins or other methods of concentrating labeled sera. Adsorp-
tion of labeled group sera was carried out in the same way as
that of the native ones, They were also diluted not more than
5 «= 7 times, It snould be noted that 1t is more expedient

to adsorb the sera before labeling than after it.

o

The adsorbed. labeled sera ensured a weaker luminescence of

#{strain No., 693)
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nomoiosous nicrcbes as compared To the unadsorbed cones ac
identicual concentration of the albumin. Tnis was particularly
ncticeable in the case of the anthrax serum.

Ia order to intensify the luwmninescence ¢f the antibodies
labeled with fluorescelne Isocynuic, we used the dsta of
Bozhievoli'nov wac had ostablini o u"sc this fluorochrcme lumi-
nesces most intensively et rHE= .0 -- 12,0. The prepcred
mounts were elkalized with & cardonuste buffer to p¥= 6.0 --
10,0 for £ -- 1 minute immeciately before the microscopic
study, then the solution was decented and the prevaration was
dried with filter psaper. VWith tnls metncd, the fiuorescence
was 2 -- 4 times greater,

Labeled adsorded scrz mrepared accerding to the method
described above caused & sherp luzinescence of homologous mi-
crobes (++++) with the following ccntent of lcbeled albumins:
The Gertner serum 0.3 mg, the Breslau serum 0.9 g and th
.anthrax serum 0.8 mg per 1 mli. Heterologous nmicrcbes exhi-
bited only their own dull contourless luminescence which we
evaluated as obviously negative. The checking of the sera
‘done on the conditioned hormologous and heterologous strains
(Breslau -~ 16 and 98, Gertner -~ 18 and 38, and anthrax --

2o and 20 strains).

The adsorption of sera for labeling should be done very
carefully because the preservation of the entire set of speci-
.fic antibodiss is more important here than in the ordinary
‘adsorbed sera. Group adsorption is permissible only if simi-
lar serological characteristics are present in the adsorbent
microbes, in particular when the formation of the agglutin-
*ates progresses at the same rate.

! A mass formation of- agglutinates should not be expected
‘during adsorption. As it has been shown by Gostev and Saakov,
ispecifically agglutinated bacteria eliminate many nonspecific
;albumins from the solution. From the point of view of the re-
‘action between the adsorbent and the group antibodiss, many
'fusportant strictly specific antibodies may turn out to be such
,"nonspecific" albumins. The draining of the latter occurred
‘when undiluted serum was adsorbed, substantial doscs of ad-
:sorbent were introduced, or the exposure was too long.

j Adsorbed sera ensure weaker luminescence of homologous
.microbes, inasmuch &s their group antigen determinants cannot
be saturated by antibodles, This defect can be considerably
‘corrected if the microscopic study of the preparation is done
at a pH which would ensure the most intensive luminescence of
fliuorochrome.

Labeled precipitating anthrax serum, when adsorbed by
the appropriate microbes, permits to di’ferentiate serologi-
cally Bac. anthracis from Bac. anthracoides and pseudoanthra-
cls and differentiate between the last two forms. A conclu-
sion can be made from thls that the shell of Bac. anthracis
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does not have just one somatic antigen but at least taree
groups of various determinants -- a strictly specific onec
saie as Bac. anthracoides and one identical to Bac. npseudo-
anthraclis. Quantitative ratio of these determinants is dif-
ferent in different strains of Bac. anthracis.

Experiments with precipitated anthrex serum have de-
monstrated a sharply expressed disagreement bastween the dcta
of the agglutination and precipitation reactions on the cnc
hand, and the luminescent analysis on the other. Tnhis d’s.
agresnent can be explained Dy the presence of incomplete anti-
. bodies in the serum. The use cf lsbeled sera for tne study
' of serological reletionship of microbes is obviously of in-
terest, inasmuch as during luminescence microscopy we observe
‘the reactions of complete and incomplete antibodies, while in
‘the agglutination and precipitation reactions only the. reac-
tions of complete antibodies can be observed.

Conclusions

Thne developed method of a gradual draining of group
antibodies with a short exposure of the adsorbent microbes
;allows to preserve the basic mass of specific antibodies in
the serum, .
3¢ The method was found to be quite adequate for
. :the preparafion of luminescent adsorbent anthrax serum end :
‘paratyphoid sera and can be tested for the adsorption of
iother sera.!) i
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