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ALLERGENIC AND ANTIGENIC VALUE OF TUBERCULOPROTEIN
PREPARED FROM A CULTURE FILTRATE BY THE SODIUM
TUNGSTATE METHOD#

Ju.P, KiptllyJ®® gixd A. 0. Jevhlevdkyj #4#
P« pfecting tuverculosis diagnostic methods 1o one of the <ol

tompoerary preblems In the fleght agbinet snese illnesses. Unt1l now,
the allepgenie method of diagnosls wae widely applied as one of the

- modt sensitive methods In detecting thils dilokness, During recent

- years, concurrently with ailergenic 4lagnosie, researchers have pald
-more und more attention te the serclegdle reactions, with the help , _
of whivh tubepreulodds antltoedles dn Lhe blood serum of animals that - ]
are tnfected Witk tubercuiosis can be revauled. ' '

The complement flxation reaction (RZR) in the case of tubercu-
lesid was fipst utilized .n 1301, but serologle methody Were aot
widely applicd in practice, and were Insuificlently developed.

1 the works of the suthors {1~ 9, ot al.], it was proved that
in cases of unclear and dispuleg disgnoces of tuberculosis, tne RIX,

@ : .

This work was done under the loaderalip of Professor V. 1. Rotov
and Peoleazor K, N, lvanov, '

e _
Zovveterinary inastitute of Khdrkiv,

Ny *r n .
Vupzsk Bilfanvary,
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the prolonged complement fixation reaction (RTZK), hemoglobinometry
(RHA), hemolysis (RH) and diffusive precipitation (RDP) could help
the clinlclan.

The dlagnostic value of allergenic and serologlc reactions de-
pends on the quality of the allergens and antigens involved. Thus,
one of the more important elements in allergenic and serologic dlag-
nesis of tuberculosis is to lsolate and establlish the standard com-
plete antigens and allergens,

The tuberculosis proteins that are produced in synthetic media,
as compared tc 0ld tuberculin, are better for dilagnosis, because they
do not have protein derivativea from the media or any other extran~
gous substanges.

In the culture media, where the tuberculoslis mlerobacteria are
grovwn o produce tuwerculosis provedins (in the wmedia: Long, Soton,
vuorset, Lind III, URDEV 4, Linlkova), the source. of nitrogen iu
‘asparaisin and glycocell. These media are expenulve; moreovar, there
13 often cboerved an unevenness in the growth of tuberculosis micro-
bacteria cultures, and enly a small quantity of tacterial wasses and
Ctuterculusis proteins 1S proeduced.  For that reason, we cuﬂduct@d'
experiments in 1%63 = 1ub6d te atudy how to peplace the expenslive 2o
yéuenta ol the =med'a 1o order to make the procens mope econoemically
feasitle, &nd puaraniee a1 2table and sébiafactory growth of tuber-
Suitale bacterlia, 1@ this pegard, we atudied crgenic aeclds ol di-
and triscarvon eyeles (exalu-acetone, tartaric acid, asberic, nitro-
vartarie, cltrie s¢id and malic auid), amophose, diamophose, supete
phoudphate, uren, ammenium auliphate and obher chemical compounus.

Setidfaciory results In dnereqsine the bactesrial mass and the
guant ity of protein in the ¢ulture Clitprate were achieved In the
synthistic media Ly ualinge cltric acld.

Li, order to prejare shis antigen, {lve strains of commercial

nicrobacteria (3 of oxen and 2 of humany) obtained from Kurak 8io-
factory were secded on e synthetic mediy with cltile acid. The

FTU~HC-23-2070~74 2
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cultivation in one thermostat lasted two months, at a temperature
of 37 - 389,

From the two-month old cultured filtrates, a dry, pure tubercu-
losis proteln was produced by precipitation of the active initial
filtrate by a 5% solution of sodium tungstate, followed by succeeding
reprecipltation with a half-saturated solution of sodium sulphate. The
resldue obtained was dialized, poured into vials and exposed to lyo-
philic drying. The yleld of tubeprculosis protein was 2 -~ 3 times
greater than when produced by another method at the bilofactory,

The amount ot tuveiculal units (T.U.)Y in 1 mg/ml was tested in
the researched tybetculosis proteln on sensitized gulnea pilgs, and
was compared with PPD (purified procein derivative), prepared by the
method of the Ukralnian HKesearch Institute of Experimental Veterinary
Modicine (UNDIEV). The senasitization was carried ocut by a single
introduction under the skin of the guinea plgs of a 10 mg culture of
Bin in one ml ol physlolegleal solution. It took effect 30 -« 40
Jays af'ter infection. - '

The resuits of titration of PPD are shown in the table.

Thus the ceelliclent of activity of to2 ressarched tuberculin
Lo equul to 1.95, and 1 me/ml cantaloed 52 860 T.U.

inatead of the standard pr%piratién for the titration of tuber-
culayratéin, which was prepared with 264 Lut tungsta&e,'we toek the
tubersuloproteln prepared bty the UNDLIEV method and the Leningrad Ine
atitute of Vaccines and Serums, whleh eaprlier were titrated and come-
pared to the 3tandard Copenhagen PPD; with a Knhown quantity of
tubercular units (%0,000) in 1 ag/ml. | |

The titration resuits of the redenpched antigens on the sendi-
tized gulniee plgs showed thely alisrgenic setivity. The antigen
characteristics of tuberculoprotelins, prepared by precipitation of

e active raw material of culture filtrate, presared with sodiuvm

wl

FTD-HC-23-2070-T4




s e A A R LA Aot i

Ly
"
.

Ri7s B

'+ 9

HIVLSONNL HNTACS H
A0 SL1HEHEY

H
A9 GNV AJIaNn A0 GOHLEW 3

LIM FHOITINS
HL Ad JHEOAG:

m e 37A335% J0 3u2773JO05
26= 6+LUI+ EIH S Log- IWd mEE LT . {rom U3y CUDTE
ge5= 6+2Ul (AR A ; s p ....A-Hm.nvuu\)ﬁ_w.\mmu 5
: CN 3P ran ea CERE 30 ung
-9 ‘ : atl— 9 SeE—u i) U8 6F DI=6 W TTLeD i SRt~a 11 uHTILSWLE
6=9:¢S L0t=9:¥9 9t~ 928 IO £ 55kt O
. - . .
Z - & U > Y e L L 1 s BT i@ JE e [74 9
0= s B isar M wiver P wenw e ueir T T Tivas TS
- - - - - lq
- k4 3 Sler % o ® e & G o T Y I.M.n!al FV] L R, S . € -
st 8T evs - O iien O sien P Taes PP Y 1) idgt
- - - a
z - 4 % PR SR NS PR SR SV S ¥ TSN R 7 P g— 14 14
Ve e Ve ¢ T i+1 s e B+
-2 ST SUSIT TR SO TSR SRS T SIS JSUPPR SEPS SR 1t £
6 6+6 i 1+t B ti+91 H 1+ 1e. HrB 15+ 13 X EXX] [T XS24 )
- ___ g B gt we o F e B e Al one B o z
6=—ra— " oism o U wiew M e W9 0i 40 tiefi sy
4 ~_ 2 SR Ry SR . ® Of oo e 1§ - £ L - LI YA i
6= <o " Mrn T T R 6 wee T Viwtd Ty
g - B K- . LI ) h.cM
o Q00 — Wi — (L] _ o . a3 1 m sand ¢ : i, g : ) ot _ m‘ue N “‘ .ﬂl vMu 7.
b N S IZRE B, e
232398un) wnipos ‘vl °ON §93398 ‘gdd AZIGNO POUHIDH L "oy $VIIV8 ‘g4d4d '8 m o .“ >, %
— , . ﬁ..l..\ m~ s [
, ~
’ - d L}
L )
T
W

[ L . . . e e e e,




tungstate were 3tudied by us using the RHA method according to
Middlbrook and Dubos, and the RH method according to Middlbrook
and Fisher,

We studied the blood sera (62 tests) of grown cattle who reacted .
positively to the intradermal introduction of tuberculin; for pur-
poses of control, we employed 60 samples of blood serum from healthy
cows, negatively reacting to tuberculin, from farme unaffected by |
tuberculosis.

ln order to perform the KHA and KH, we took fresh erythrocytes
from sheep, and sensitived them with the researched antigen in the
amount of 2 ml of tuberculaoprotein per 0.1 ml of erythrocytes that
were wasned 3 times iIn physloluogical salutien., We kept the solutioen
obtalned In a thermgstat at a temperature of 37% four two hours, ptriw
odlcally mixing it every 19 - 1% minutes. Then we washed the é&ﬁ.i“
tized erythrocytes three times with phyasiologleal solution in a
Ceentriluge at 1560 rev/min, and agaln premlged {U with 33 mi ef phrs ig=-
togical dolutlon. We used the sbtained 9438 suspensich of erythri-
wytes o the HHA and RH.

g0 appiled the followling RHA methad:  After lasctivatiow, ad-
carpticn of the netsprogenesus hemagelutining and hemolysing, and

cafter pregaraticn of the C“V”“Jyoﬂi,.s serun ddiutisnag {valume .5

ml, dliutions 10 8 1 & 2%6), we adasinfatere? D4 ml of 9.2%

Caf sensit Lzed epythresytas uhider Che gl The samples.
wsere ohllected dnd placed in A therswstat s two hﬁurﬁ’as 2 tampsira-
3%°9, then at voon Lemperature for 18 - 24 hours, after whigh

wWe studied the reactione,

The i test was careied out in an anilogous manner.  The effeca
tive dose of the c@ﬁﬁl&ment gqualed 0.95 ml of the dry complement of
the gulnea pig, dissclved with physlological solutfon. {1 : 3), which
was twlce 4adsorbed Uy *he sheepe-erythrocyte grocipitate — i.e.,

19 parts of complement to one part of ervtiiroeytes.

PPD-HC~23-2070-74 5
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Positive results in serum dilutions of 1 : 32 were consldered
as the dlagnostic titer for both reactions.

During the serological research of blood serum (from 62 animals,
positively reacting to the intradermal introduction of
tuberculin) 46 reacted positively to RHA, one doubtfully and fifteen
negatively; and to the RH-49 — i and 12, respectively.

guring the study of the speecific characteristics of the reac-
tions, 60 blood samples, taken from healthy cattle that reacted nega-
tively tc tuberculin, were tested. For RHA there were 2, for RH |
there were three tests, wihich gave positive results in a titrnte
of 1 : 32.

The research conducted allows us to conclude that tubercular
proteins, prepared by precipltation of active initlal batches from
the oculture filtrate by the use of sodium tungatate have a high
allergenie effect on sonsitized guinea plgs.  The tuberculosia BrO-
tein, prepsved by a suitable metnod, 10 actively avasrbed la the

ceprythrecyten of sheep blood and ¢an be uwred g an antigen for RHA

and RH in the dlagnosia of tuberculnais.
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