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OBTAINING OF SPECIFIC ANTHRAX FLUORESCENT SERUM

,. LPollowing is a translation of an article by
V.A. Blagoveshchenskii, A. la. Kul'berg, T. I.
Bulatova and Yl. Ya. Korn in the Russian-language
journal Zhurnal Mikrobiologii. Epidemiologii i
Immunobio og Journal of 4icrobiology, Epidem-
iolcgy and Imwunobiology), Moscow, Vol. 664, No.
6, 1962, pages 18-2/

During recent years the luminescent-serological me-
thod has been successfully 3ased for the detection of the cau-O sative agents of various infectious diseases. The possibility
of using this highly sensitive method for a rapid diagnosis
depends on how specific the applied serum is, inasmuch as this
method is based on the combination reaction of fluorescent an-
Itibodies with a corresponding antigen of the microbic cell.!

Among a great number of works on the application of
fluorescent sera, there are comparatively few studies which
treat the obtaining of specific fluorescent sera (Moody, Ellis
and Updyke, 1908; Winter and Moody, 1959; and others).

Having started our work on the obtaining and study of
diagnostic fluorescent sera, we encountered in many instances
sharply expressed cross reactions. Therefore, we were 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,.

e The literature which treat. the obtaining and the ap-
:plication of anthrax fluorescent serum contains contradictory
opinions regarding its specificity. Some authors (Levina,
:1gb8) did not detect cross reactions between anthrax lrumines-
cent serum and other microbes, while others (Pritulin and
Auz'min, 1909) have shown the necessity of a preliminary ad-
sorption of the serum according to Castellani by related types
,of microbes, which sharply increases its specificity.

It is known that anthrax precipitable serum used for
diagnosis by means of Asooli reaction contains antibodies_
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not only for the homologous microbe but also for the typos
B. anthracoides and pseudoanthracis which are closely 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 iNotee7 3) Li-
beration of the labeled globulin from the non-bound fluoro-.
ch rome.
I' (Z'0T_7 Fluoresceine isocyanate was synthesized by
G. 1. inikhailov (Institute of Chemical Reagents) and was made
available to us for this work.)
* In performing the first two stages of the work, we
followed the methods described previously (Larionov and
Kuz'min). The quantity of fluoresceine isocyanate introduced
into the reaction with albumin was 5% of the total quantity
of the albumin.

In the third stage, the liberation of fluorochrome
which did not bind with the albu:in was achieved by prolonged
(10 -- 12 days) dialysis of tha labeled serum against the buf-
fered physiologic solution (pH=8.7). Dialysis was stopped
after traces of fluorochrome stopped showing in the d-.alyza-
tion medium. Our experience of obtaining 18 series of labeled
sera for various causative agents has shown that it is pos-
sible in this way to get rid of a major part of the non-bound

ýpigment. In this case we did not observe any non-speclfic or

:background luminescence in the sera obtained in this way when
;working with bacterial objects. The above-mentioned method
Ireduces 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

:aimmonium 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 fluoreaceine iso-

;thiocyanate and rhodamin isothiocyanete.
The obtained fluorescent anthrax serum was checked for

activity and specificity. We determined the dilution limit
of the serum which still produced the luminescence of the vac-

cine strains STI arA the second vaccine of Tsenkovskii.
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 lb minutes

or over a flame, were processed with various serum dilutions
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for lb ninutes at room tenmperature In a humid chamber and then
w-.ashed for 1b minutes in the physiologic solution which was
chanCed 2 _- Z times, after whier- they were placed In the phy-
siologic.solution under a glass cover.

The mounts were examined being magnified QOX X 7?',
"* 90x X 1Ox under a microscopo ML-l or under an ordinary micro-

scope with a luminescent opaque illuminator 01-17 and conden-
ser 01-18 with a lamp SVDSh-2b0-3.

The fluorescent anthrax serum (not adsorbed) was found
to be active. It caused the luminescence of the STI vaccine
strains and the 2nd vaccine of Tsenkovskii when diluted 1:64
(Table 1). However, this serum was not sufficiently specific:
-It also stained the 4 strains of the anthracoids (1f612, 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 ( s.....) even when serum was dilut-
ed 1:64. The luminescence intensity of the anthracoids some-
what lowered as the serum was diluted (strain No. 103 was in-
tensively luminescent only when it was 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 serua. For this

0 purpose we conducted experiments on the adsorption of a fluor-
eascent anthrax serum by living bacilli (anthracoid strain No.
:1612 and pseudo-anthrax rod strain No. 16).

For . 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 physiologic solution was centrifuged
for 10 minutes at 5000 revolutions per minute, the liquid

above the sediment was removed, and 1 ml of fluorescent seruum
was added to the sediment. The latter were mixed and the sus-

pension was kept for 2 hours at 370 and for the night was plac-

ed in a regrigerator at 40. The following day the serum was

.centrifuged at 5000 revolutionsper minute for 25 -- 65 minutes,

was separated from the sediment of microbic cells and centri-

fuged again uoder the same conditions for 15 minutes. If the

serum was not intended for storing over a long period of times,
it was possible to use it for work without a sterilizing fil-

tration, taking into account that it had an admixture of mer-

* thiolatee
It was established during the experiments that after

,adsorption the activity of the fluorescent serum in relation
*to the anthrax vaccine strains diminished noticeably, and its

specificity sharply increased. The serum adsorbed by the an-

tnracoid strain No. 1612 caused a luminescence of the anthrax

vaccine strains and two pseudo-anthrax vaccine strains in a

dilution of1:8, however even in an undiluted form it did not
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Table 1
Specificity of the Fluorescent Anthrax Serun

Maum�us.aamheanm~g np I&rn ci ae •

1 T~3M 1:$ 34 IA.4

luu C. +++ +4+ 4++I ++ ++ ++I ++ .+.+ .4

BC. ant. ++++I ++ 1 0 + 0 0ohrwoedf
)61312 + 0

Sac -t- + + o o -F
0++ 0 0 0

bracoldes I 11 .
__. 0.___- o1 1 o 1o o-I..l

SI ++ o 0. o+,Bee 0i 0 0 0 00

0I+++ ++++ I ++ + 0 0 0 0

_ I
Sac paa. 4+ 4 +4 + +4 +1 4+ 0 J 0j0 0

dalI 104

/06oa..aqeuuu: OIcyvCuMaa cmOWam; +- ++++ p=aJaMm uCvwa,

,."gwAs: 1. Luminesce intensity during processi4 with serum.
2. Nam, of strain.
3. Not adsorbed.
4. Undiluted.
5. Adsorbed by Bo. ,trao*oidos No. 1312.
6. undiluted.
7. Adsorbed by Bao. pseudosnahra°is No. 16.
S. Undiluted.,
9. Adsorbed by a mixture of Bho. anth8aclles No.

1312 and - No. 16
10. Undiluted.
11. SrI, seiss 9.
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12) STI, series 11.Q13) 2nd vaccine of Tsenkovskii.
14) Explanation of symbols: 0 absence of lumines-

cone; + - ÷++, various intensities of lumines-
cance*

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 anthrecolds 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 identical in regard to the antigens, although, when
the serum is adsorbed by pseudo-anthrax bacteria, the lumines-
cence intensity, of the anthracoids lowered considerably, while
the sera adsorbed by the anthracoids stained the strains of
the pseudo-anthrax bacteria in the same dilutions as the an-
thrax vaccine strains.

The observed regularities have been confirmed by us on
týLroe aeries of serum.
a: Thus, it has been established that in order to obtain
a specifid flubrescent anthrax serum it is necessary to carry
out its odsorptiorA by the typea 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

0 an anthracold, (straini No. 1332) and pseudo-anthrax bacteria
(strain No. 36). 'Adsorpti6n 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 pseudoý-anthrax bacteria did not
luminesce even when processed by an undiluted serum (see
illustratiodt).

FINOT U VRODUCIkLE
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The obtained fluorescent anthrax sera, both the adsorb-
ed ones and the unadsorbed ones, were subjected to lyophilic
drying in ampoules of 1 ml each. Their activity did not be-
come lower after drying (Table 2). The specificity of these
sera was checked in regard to various heterologous types ofr
microbes: The intestinal rod, CI. perfringens and botulinum
,(the vegetative and spore form), staphylococci, Rickettsia
prowazeki and Rickettsia mooseri, and the vaccine strains of
:the Brucella. None of the strains exhibited specific lumines-
•cance.

Table 2

Activity of Fluorescent Anthrax Serum Before and After Drying

____________________%a" wsp1E1 mm.maiua CTH 1cw*amupiiM %eum wnesM CT14

S..... .1:32 ++÷÷÷ 1:32 .. .:32
IM ++++-.++ 1:64 ++++-.-+

f)Ax**0pýuM UamaaaMWRAah 1:4 .+.++ 1:4 ....a 1:8 ++++--++ 1:8 ++++--+4

1. . . 1:2 ++++-.++ 1:2 ++++--++
1:4 . 1:4 . . . . 0

Legends 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. Luninesoenoe Intensity of the STI strain
S. Unadsorbed.
9. Adsorbed by an antbmaoiod.

10. Adsorbed by an anthracoid and pseudo-anthrax rods.

SBy means of the obtained sera we have also studies
!samples 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-
,er 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 fll-
ýtered 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-entlre sur-
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0 face of the agar and was left to stand 18 to 20 hours at 37o.
We considered it necessary to allow the microbes to

grow because sporogenous microbes usually occur in the soils
in the form of spores which did not always exhibit clear speci-
fic luminesce in our experiments and often did not l•rainese
at all.

The following day after the inoculation of agar, we
usually observe either an abundant growth over the entire sur- .

face or a growth of numerous colonies. Two 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 isolazed from water cultures
taken from various sources (fdoscow River, Timiryazev Pond and
a number of small rivers and ponds in the suburbs of Mozcow).

When the smears fro:.. the soil cultures were examined
ander a l)Aminesconce microscope, the unadsorbed serum exhi-
bited in all cases a spec'ffc l.'•.inescence of the rods which
were morphologically similar -o the onthrax bacteria. No
specific luminescence was observed when the mounts from the
same washed-off matter were stained by the adsorbed 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 of the bacteria
twas also observed when the smears were processed by the ad-

0O sorbed serum.
I 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 when processed with an adsorbed
:serum. Such strains occurred more frequently in the soil.
In water they were observed much less frequently (Table 3).

Table 3

A Study of the cultures from Soil and Wlater by Means of a
Flueorescent Anthrax Serum

. PUYA"v o6PofMN *.iwPWVaQoIA C"0opo2,o

Sl" +_,.,. "" b Co. "MCC* -"-'

* /- -C M3"Comm wow, 20 20 ++++ 0 me?
M~j a 004flýin 62 7 4++ 0

-'12 4+ 0 .4 Wlm, mu ..... 30 1 +4+ 0 , a

0+ 0
9~
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Legend: 1. materall

2. Number of samples.
3. Results of processing with a fluorescent serum.
4. Unadsorbed.
5. Number of samples exhibiting specific luminescence.
6. Intensity of luminescence.
7. Adsorbed.
8. Number of samples exhibiting specific luminescence
9. Intensity of luminescence.

10. Washed from soil cultures.
3.. Strains from soil
12. Strains from water
13. No luminescence.

Conclusions

1. ;n order to obtain a strictly specific anthrax
fluorescent-serum, it is necessary to carry out its adsorption
by microbes which have common antigens with bacillus anthracis;

2. in order to detect bacillus anthracis in water or
:in the soil, it is necessary to use a strictly specific adsorb-O
ead anthrax seu t
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PROBiLMS OF SERUM ADSORPTION FOR LUrINESCENT ANALYSIS

following is a translation of an article by
N. A. Kuz'min in the Russian-language journal
Zharnal MUikrobiologii, Epidemiologii i I-mmuno-
biologii (Journal of !icrobiology, Epidemiology
and Immunobiology), Ioscow, Vol. 6Z, No. 3, 1962,
pages 2.-227

Sera used for luminescent analysis are usually those
'obtained through immunization of animals with microbic vac-
:cines. Many of such sera cause luminescence of microbes of
,related groups and can be used in diagnostic work only after

0 .;adsorption.
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-
istice as compared to the preparation of adsorbed sera for
ýordinary agglutination and precipitation reactions. The pre-
sent paper describes our experiments in the obtaining of the
.adsorbed precipitating anthrax and paratyphoid sera before
iand after labeling globulins.
* We subjected to adsorption the Gertner horse serum
produced in a laboratoryj agglutinating Breslau serum of the
Koscow Institute of Epidemiology and Microbiology and preci-
pitating anthrax serum of the Tabolsk Plant of Biological
Products. At first small quantities of labeled unadsorbed
sera were prepared. Conmon globulins were labeled with
fluoresceine isocynate according to Coons. When 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
luminescence of homologous microbes.

For adsorbing we used strains of those related microbes
in which a typical group luminescence was observed. The
Oertner serum was adsorbed with S. typhimurium Breslau and
other representatives of the salmonella of group B, Breslau

o
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serum was adsorbed with microbes of group D, and -0 s
um was adsorbed with Bac. anthracoides and pseudoanth-'acis.

In order to prepare a microbic mass, 18 -- 24-hour •aZr
cultures were washed off with 0.16 i solution of sodi•T, chlo-
ride, thoroughly shaken with beads until a honogencous sus-
pension was obtained and centrifuged for 5 minutes at b003
revolutions per minute. Then resuspension and cean-riuging
were repeated two more times. A thick suspension containing
b0 -- 60 milliard microbic cells (according to the turbidity
standard) was prepared from the sediment of the washed microbes.

Native sera were diluted before adsorption with a 0.15
M solution of sodium chloride 1:10 and were heated to 37o.
Greater dilutions are undesirable because subsequent preci-
pitation of globulins is then hindered.

The adsorption of paratyphoid sera was done In several
stages with a mixture of adsorbent microbes. The microbic
mass was introduced in a proportion of 1 -- 1.5 milliard mi-
crobic cells to 1 ml of the diluted Qovon. It was thoroughly
mixed and allowed to stand at b7O. The txposure of the mi-
,crobes in the serum lasted until the appearance of agglutin-
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 0
in the laminated agglutination reaction. The processing was
done 4 to 6 times and was stopped when the control agglutin-
,ation reaction with adsorbent microbes was negative. After
labeling, such serum did not usually cause luninescence of
these microbes and it was not necessary to subject it to ad-
ditional adsorption.

The adsorption of anthrax serum was found to be morecomplicated because in this case we did not even have an appro-
ximate eontrol test which would indicate the end of process-
ing. Agglutination 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 was then
found that the exhaustion of the group antibodies progressed
at different rates: After the labeling of the serum some of
the microbes stopped luminescing, and the microbes of other
strains continued to exhibit such an intense luminescence that
additional adsorption was necessary.

An attempt was made to compare the data of ordinary
agglutination and precipitation reactions and the reactions
with labeled antibodies for the most heterogeneous adsorbent
microbes. For the drop agglutination reaction, we took serum

).
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diluted 1:10 and homologous suspernsion 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

10 PSyAibva, PsaUmi

PC"° UN oA COA

Bee. anthramides A 86 . . .. . . +++ mcpa ++++

fix. Onthracoiies AJ 103 .............. ... pc5 12 u• - 4++

Bac. pieudowthracs A 104 . ........ - - +++--:
)CUaMPneha CII6aipe3CANhIA (MioupOft) . . . . ++ OWNeu

Legend: 1) Ant igen.
2) Result of the reaction.
;5) Drop agglutination.
4) Precipitation.
5) Luminescence with unadsorbed labeled serum.
6) Standard anthrax (control).
7) In lb seconds.
8) In 12 minutes.og9) Immediately.

It was found that in the case of separate adsorption

of the serum with Sac. anthracoides No. 86 agglutinates where
produced in b -- 10 minutes, with Bac. anthracoides No. lO1
;there were fine agglutinates which appeared in 20 -- 25 min-
utes, while Sac. pseudoanthracis No. 104 did not agglutinate
at all even in 24 hours. At the same time antibodies which
were conrion to them took the longest time to be eliminated.

Taking into consideration serological pecularities of
the above-mentioned strains, vie adsorbed the sera separately
with each strain. Microbes were added in a proportion 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. Idsorption with microbes Bac. pseudoan-
thracis No. 104 was done in 10 stages with single exposure
of 40 minutes. Later, in order to speed up the process, we
started processing 6 times with this microbe but doubled its
Samount.

The adsorption process lasted 1 -- 2 days, after which
the serum was centrifuged and filtered through a Seitz filter
and through cotton pulp filter. The salting out and the di-
alysis of globulins, their labeling and further processing
were done according to a generally accepted method with some

o/



devictions.
Thus, the adsorption with liver powder was carefully

carried out. In 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 is a very active nonspecific
adsorbent which exhaust the serum considerably, and in large
doses it is capable of extracting all labeled antibodies 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 -- bO mg to I
ml of serum) in the course of 50 minutes at room temperature.
This was done in order to eliminate 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-
lonjL. The anthrax serum was not processed with liver powder
because it was not intendea for the study of pathologic ma-
terial.

The specificity of the labeled 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-
ilarly connected with their pathogenicity. For example, aviru-
lent anthrax bacilli*exhibited a more intensive luminescence
,than the virulent straini No. 68 and X-3 and not any weaker
:luminescence than other virulent strains.

Whenever necessary the serum was additionally adsorbed
,with heterologous microbes which did 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 mqre than 5 -- 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-
enatration of 0.01 % or I J% of twice recrystallized boric acid),
filtered and titrated again. It should be noted that some of
the filter plates for the Seitz filters sorbed labeled albuiins
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
b -- 7 times. It should be noted that it is more expedient
to adsorb the sera before labeling than after it.

The adsorbed. labeled sera ensured a weaker luminescence of
*(strain No. 63)



homologous microbes as conpared to the unadsorbed ones at
ilentical concentration of the albvum:in. This was particularly
noticable in the case of the anthrax ser'um.

.n or•der to intensify tzhe l'-.inescence of the antibodies
b ,v~-iilzh fluoresceine vioc;*:.c, we used the data of

Boz-,vol'nov \.'o had (tb,,! ::;` t.t this fluorochrome lumi-
nesces most intensively at piH= c.0 -- 12.0. The prept-red
mounts ":ero alkalized with a car'bonate buffer to pH= 9.0 --
10.0 for - -- 1 minute immeciately before the microscopic
study, then the solution was decanted and the preparation was
dried with filter paper. With this method, the fluorescence
was 2 -- 4 ti7.mes greater.

Labeled adsorbed sera prepared according to the method
described above caused a sharp lu:.inescence of homologous mi-
crobes (+++..) with the following content of lcbeled albuumins:
The Gertner serum 0.3 mg, the Breslau serum 0.6 mg and the
anthrax serum 0.8 mg per 1 ml. Heterologous microbes exhi-
bited only their own dull contourless luminescence which we
evaluated as obviously negative. The checking of the sera
*done on the conditioned homoloPous and heterologous strains
(Breslau -- 16 and •8, Gertner -- 18 and 38, and anthrax --

2b and 20 strains).
The adsorption of sera for labeling should be done very

carefully because the preservation of the entire set of speci-
O fic antibodies 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
Iduring 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 antibodies, many
iLaportant strictly specific antibodies may turn out to be such
"nonspecific" albumins. The draining of the latter occurred
when undiluted serum was adsorbed, substantial doses of ad-
:sorbent were introduced, or the exposure was too long.

Adsorbed sera ensure weaker luminescence of homologous
microbes, inasmuch As their group antigen determinants cannot
be saturated by antibodies. 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
fluoroe hrome.

Labeled precipitating anthrax serum, when adsorbed by
the appropriate microbes, permits to differentiate serologi-
cally Bac. anthracis from Bac. anthracoides and pseudoanthra-
cis and differentiate between the last two forms. A conclu-
sion can be made from this that the shell of Bac. anthracis

0
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does not have just one somatic antigen but at least three
8roups of various determinants -- a strictly specific one
saue as Bac. anthracoides anti one identical to Bac. pseudo-
anthracis. Quantitative ratio of these determinants is dif-
ferent in different strains of Bac. anthracis.

Experiments with precipitated anthrax serum have de-monstrated a sharply expressed disagreement between the data
of the agglutination ard preci'pitation renctions on the onc
hand, and the luminescent analysis on the other. 7his d!s-
agreement can be explained by the presence of incomplete anti-
bodies in the serum. The use of labeled sera for the study
of serological relationship 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

34 The developed method of a gradual draining of group
antibodies with a short exposure of the adsorbent microbes
ýallows to preserve the basic mass of specific antibodies in
the serum'

k2? The method was found to be quite adequate for
the prepararion of luminescent adsorbent anthrax serum and
-paratyphoid sera and can be tested for the adsorption of 0;o~ther seaea. ll

e ea Literature

iBozhevol'nov, E. A. Methods of luminescent analysis. Minsk,
1960, p. 6b.

Coons, A. H., Kaplan, X. H. J. exp. Med., 19b0 v. 91, p. 1.

Received b7 the Editors 2Z March 1961

CSO: 2699-S -END-

tJ
. -.. . .. . . . . .

S• *~


