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o Jowrnal of Microbiology, Epidemiology and Imobiolog. (2); 718~83, 1956

On the Therapeutic Effects of Certain Protein Fractions of Anti-Flagne
Serum

Semsnove, E. L., Fonamareve, N. A., Tolstukhina, X, N., Xartashova, A, L.,
Abratova, G, ¥, Lopatukhina, L. G. and ITurasova, M. X,
4Froa the Moscow Institute of Vaccines and Serums, imeni Mechinkov, The

Central Asian Scientific Research-Institute and Government Control Inst.)

In connection with the fact that the protective actions of immune
seruns are assoclated with a deternined portion of its albumen, at the
i presmat time, for therapeutic and prophilactic purposes, there are appli-
cations of cleansed &nd concentrated prepsrations, consisting mainly of

gloduline fractions. Thus, the successful use of injections of cleansed

antitoxic and anti-infection serums is well known during cuphéhria, neasles,
anaerobic and other infections.
o In order to odtain more effective preparations there are studies to
F further define the specific components of immune serum and impfxnve the
method of cleansing and concentirating these preparations. In this respect
the study of antiplague serum is necessary, because the required large
injection of this vreparation leads to a great aldbuwen intoxication in
DAny cases.
There has been little work on the problem of odtaining cleansed and

concentrated antiplague serums, and also, their therapeutic and prophil-

ectic properties, i
The first works on the possidbility of utilising cleansed and concen=-
trated antiplague serums, and alsoc their effects, were conducted by KA@I“:;“'~

and Pokrovski, The muthors proved that the therapeutic antiplague serum

. could be freed from the ballsst albumen, even though the concentrated pre-
o paration wan not odtainable, Fositive results are reported on by Earvey,

hirie u;:; ‘Grunt. but the data are insuffiocient,
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Thus, cur problem was to satablish whether or not certain protein
fractions of antiplague serusm possess therapeutic and prophilactic pro=-
perties, and to what extent,

A 1iquid and 4ry gamma~-gloduline, liquid beta~gloduline fraction
and globuline of antiplague serum (so called dialysed serum) were sud-
Jected to study.

The gamme~ and beta~globuline fractions wers prepared in the Hechifikov
Institute Dy the spirit sedimentation method. The dialyszed serum was pre-
pered in the Central Asian Scientific Research Institute. Experiments
were condnted on white mice, welghing 15-20 grams,and guinea pigs, weighing
250~-400 grams.

One particularity in the determination of the characteristics of the
serums was the dose introduced, it was significantly larger than that in ‘
analogic experiments. Thus, we injected, into the animals' right inguinal
region, subcutanecusly, 2500 microbe bodies, which is 250 MLD. The cultures
were injected in the increased doses to obtaln better comparative data and
to conclude vhether or not the certain fractions of protein of antiplague
serum, being clesnsed and concentrated, would ramder s more effective
action,

During the study of ths prophilactic action, the fractions dbeing
studied were introduosd once, simltaneous with the infection. During
the determination of the therapeutic properties of the fractions, the
injections were given 2i-26 hours after infection and followed for 10
days, daily., The serum, as its fraction, was injected into the sub~
cutanscus tissus of the peritoneal wall in volumes of 1 al for guinea
pigs, and 0.5 ml for white mice. Observations were conducted for 45

days, after which the animals were killed, disseoted and their organs
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bacteriological.y studied. Animals dying &uring the studies were also
studied. As & control we used a therapsutic antiplague cerum, series -
Fo. 653 (pure) and normal 'oqnino sorum,

The control group animals also received the virulent plagus cultures,
but not the preparations.

The criteria of the effectiveness of the serums was served by the
Tesults of survivorship of the animals, and aleo data on the average
life of the dying animals (post infection life),

Four tests in all were conducted, one on white mice and 3 on guinea
pigs.

The firet orientating test on the study of the prophilactic proper-
ties of the liquid gamme~globuline fraction and ligquid dialyzed serum
was conducted on 25 guinea pigs (5 per group). Results were as follows:
the best protective characteristics, in contrast with the pure anti-
plague serum, were rendered by the liquid gemme~globuline fraction., 0f
5 pige receiving the test fraction, 3 lived., The average life of the
pigs after infection was greater in this group (1§ days) than the life
of the control (& days). In the groups receiving the digslyzed and pure
antiplague serums, 4 pigs died. Those animals receiving the preparation,
as well as those receiving the normal equine serum, died om the 5=7th day,

Baving obtained results in the preliminary experiments on guinea pigs
which indicated the presence of protective properties in certaiin fractions
of albumen of antiplague serum, we started our tests on mice, We studied
the therapeutic action of various fractions. For this we divided 110
animals into 6 groups (5 groupe of 20 and 1 of 10). The results are as
follows: all those animals receiving the normal equine serum, or not
sny serum, died in periods from Y-8 days after infection (% of surviross

equaled 0), It 1s necessary to note that those animals receiving the
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normal equine serum died in somgwhat earlier periods, in comparison with
the control, Of those mice receiving the antiplague serum, series 653,
30% lived. Better results were obtained with the use of the liquid gamme-
gloduline fraction (40%), and liquid dialysed antiplague serum (l5€),
Thus, the preliminary tests on white mice also indicate the presence of
therapeutic properties in the gamma-gloduline fraction and dialysed serus,

After the preliminary tests on the mice, conforming experiments were
conducted on guinea pigs (two tests).

Pifty guinea pigs were taken for the first deet (5 groups)s The
test serums (liquid gamma~globuline fraction and dialysed serum) were
introduced daily for ten days, 1 ml per day, for therapeutic resul ts{the
animals receiving the liquid gamma-globuline fraction received it for
only 5 days becsuse of insufficient preparation on hand.)e

The results of this test can basically bde considered analogical with
those results obtained in the preliminsry experiments on white mice and
guinea pige, wvith only one difference, the later test had a therapeutic
effect expressed in the lenghtened post infection life of the animals
(the culture was injected in doses of 250 MLD, and the test fraction-
one al daily for 10 days). As in the preliminary tests, so here, the
genme~clobuline showed the bdest therspeutic properties.

Baving obtained results indicating the introdunction of 1 ml of the
test serum into the guinea pigs does not insure life, dut only extends
the post infection life period, we decided to pin point the variations
needed; introduce the preparation earlier, in smaller doses, etc, W
also wanted to know wvhat effect the test fraction had on the character
of course of the experimental plague, wvhat moments extended the pre-
death period,

To clearify the above, we ran a third test on 395 pigs. In thie
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0 test wo studied the therapeutic properties of the liquid end dry gamme-
globuline and the beta=globuline fraction. We introduced the aerums pure
and in dilutions of 1:5, 1110, 1:20, 1130 Thus, we had 23 groups of pige,
wvith 20 in each group. Also, the dose of serum in the first three days
of treatment wes two times greater., Thus, the doses introduced the pigs
(test fraction and control) was 2 ml at the start of treatment and later
only 1 ml, Daily, for ten days, we kiiied one animal from each group,
subjected it to dissection and bacteriologicel study. The group receiving
the beta-globuline fraction had only 5 animals, due to the lack of pre-
peration, and therefore daily dissections were not made,

Frox the table it is seen that all the animalsg in the three control

groups, including those receiving the pure antiplague serum, died in 512

days, There were deaths in thé other gro-ps elso; in the group being treated
o with liquid beta~gloduline and dry gemme~globuline, all the pigs died, only

in the group receiving liquid gamma~globuline did some of the pigs survive

(pure gamma~globuline and dilutions of 1:5 and 1:10). The percentage

surviving was 30-50’. All the pigs died in those sub-groups receiving

the liguid gamma-globuiine in the smaller doses (1:20-1:30),

The post infection period of life was greatest in the group recéiving
the liguid gamme~globuline; next was the dry gamma~globuline, then deta~
globuline and last=pure antiplagus serum,

Thus, the most effective treatment was rendered by the liquid gemma~ I
globuline fraction. Thus, there was a 30-50$ survivorship among those
pige receiving this fraction, during the injection of 250 MLD; the remain- i
ing groups, animals treated with pure serum as well as the control, died
in 6~19 days. .

e —  Results of bacteriological study of the organs were as follows: 1in ]

the oontrol groupe and in ‘those anizals receiving the normal equine serum,
5




there wvas & generalised process on the 2nd or 3ird day. Cultures of plague
bucnli. were isolated from the lymph nodes, lungs, kidneys, liver, blood,
otc. Somevhat Aifferent results were obtained with the use of the pure
antiplague serum, The generalization of the process in these animals was
prevalent on the 5th or 6th day. In those groups treated with dry and
liquid gamme~globuline fractions the process was localized, regional, It
was possidle to isclate microorganisms from the place of injection of the
culturs or from the inguinal regiomal lymph nodes only.

Thus, these gamms-gloduline frections slowed the process to the 1l0th
day or later, and localised the process,

As G Stogov studied the specificity of the test fractions. The
specificity was determined with the aid of the precipitetion reaction,
The question was whether or not the test fractions poesessed the unti~
body characteristics and, consequently, the ability to react with spec-
1fic antigens. A cepsule-sommtic antigen wes prepared from the plaguse
culture according to Zmkov-Vereshnilmw end Lipatov. The results ob-
tained were as follows: a ring of precipitation with all the test serums
(pure antiplague, and also gamme~ end beta~globuline fractions) was pre-
eent if the antigen was added undiluted,

Daring the running of reactions with diluted antigens (1:2, 1l:4,
1:8, and 1:16) the ring of precipitation was obtained only with the
cleansed gammanbeta~gloduline fractions., Consequently, both of these

fractions possess the characteristics of specific antigens,

CONCLUSIONS:
1. Certain fractions of antiplceue serum albumen (gemme~ snd beta~
€lotuline, and aleo gloduliné in the form of dialysed serums), being in-

~=troduced into the organisa of experimental anivwmals, rendsré » therapeutic

action, - 6
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o 2. The therapeutic characteristics are expressed greatest by the
11quid cleansed concentrated gumma~globtuliné frections. This preparation
surpasses the action of the original aniplague serum (seriss ¥o. 653). ’
3. The introduction of the test fractions of antiplsgue serucs "
alds in the localiszation of the plague infection in the regional lymph
nedes,
Lk, The gam- and betamglotuline sntiplasue serums possess charac- i
teristics of antibodies, which are expressed by the formation of & ring
of precipitation during the addition of capsule-somatic antigens of cul~
tures of plague microbes to them,
i 5. Decause of the therapeutic characteristics, and also the anti-

body characteristics of the gemma~ and deta- globuline fractions, they

can be used at the present, even though their full evaluation demands

o wore study.

Zhukov-Vevestnikov, N. F,, Immnology of Plague, M, —L., Me, 1940.—

R

Pirie, J. H. and Grasset I., Brit. Journ. Exp. Pathol., 1935, v. XVI,

p. 126-128.
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- Restuls of survivorghip of guinea pigs, recelvi.g fractions of antiplague serum albumen in verious dilution$ !
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