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Abstract: dourine is diagnosed using serological tests such as the classical complement
fixation test (CFT), the horse complement fixation test (HCFT). We have recently developed a
long-term variant of HCFT - horse complement long fixation (HCLFT). The main component
that directly affects the sensitivity of the above tests is the trypanosomal antigen. From the
correct definition of the working titer of the latter depends on the clarity of setting and the
course of reactions. The aim of our work was to determine the working titer of the trypanosomal
antigen in CFT, HCFT and HCLFT. The working antigen titer for each serological reaction
remains stable after its determination. This indicator was determined by the checkerboard
method of titration of the antigen and positive serum. We have established the working titer
of the antigen in the antigenic unit (AU). At the same time, we took 1,5 AU for the working
titer of the trypanosome antigen. It was 1:20 in CFT, 1:100 in HCFT and 1:150 in HCLFT. It is
these dilutions of the antigen that we will use when setting up the above tests.
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Introduction

Dourine is a contagious disease with a chronic or acute course of breeding animals
belonging to the equine family, which is transmitted by direct contact from animal to animal
during coitus. The causative agent of the accidental disease is Trypanosoma (Trypanozoon)
equiperdum (Doflein, 1901) [1-3].

Dourine is the only trypanosomiasis that is transmitted without the participation of
invertebrates. T. equiperdum differs from other trypanosomes in that it is mainly a tissue
parasite and is rarely found in the blood.

The final diagnosis is determined by the recognition of clinical signs and identification of
the parasite. Since this is rarely possible, the diagnosis is usually based on clinical signs and
serological evidence obtained during complement fixation test (CFT).

In infected animals, serum antibodies are present even in the absence of clinical signs. To
confirm infection in clinical cases and in latent carriers CFT can be used. In uninfected animals,
especially donkeys, the result of CFT is often uncertain. An indirect reaction of fluorescent
antibodies can be used to confirm the infection or to make a final decision in the case of an
uncertain CFT result. Solid-phase enzyme immunoassay is also used [1, 4, 5].

We have previously developed a horse complement fixation test (HCFT) [6], where
the limiting factor of reactions is horse complement. In experimental horse infections,
trypanosomal antibodies began to be detected 21 days after infection in the CFT, 7-10 days
later - in the HCFT. At the same time, positive results were maintained in the CFT for two
months, in the HCFT - for nine months (follow-up period) [7].We have worked out a technique
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for staging a long-term variant of HCFT horse complement long fixation (HCLFT) [8]. It
should be noted that the specificity of serodiagnostics of accidental disease can be improved
by standardizing critical reagents, including antigens, and by developing an international
standard for T. equiperdum-positive serum [9].

To be used in serological reactions, the antigen must be active, specific, and not have
anti-complementary and pro-complementary (hemolytic or conglutinating) properties [10].
Antigenic activity is a broad concept. One of its features is that the activity of the antigen
depends on its dilution, i.e. the correct choice of the working titer. The aim of our research
was to determine the working titer of trypanosomal antigen in CFT, HCFT and HCLFT.

Material and methods

The lyophilized trypanosome antigen for CFT was obtained from the limited liability
company of the scientific and production company “Biocenter” (Omsk, Russia), series No. 9,
manufactured on 09.2020 (STO 11889413-0003-2008). The antigen was titrated by the
checkerboard method by using positive trypanosomal serum. As a positive serum, the blood
serum of horses that reacted positively in the CFT was taken [11].

As a control, a saline solution was added to a row with a positive serum, and to a row with
an antigen. The results were taken into account according to the degree of hemolysis delay
in CFT, and conglutinations in HCFT and HCLFT.

Results

As can be seen from Table 1, in CFT trypanosomal antigen in dilutions of 1:10, 1:20 and
1:30 showed a positive serum titer of 1:40, whereas in subsequent dilutions the latter began
to decrease, i.e. in dilutions of the antigen 1:40 it was 1:20, in dilutions of the antigen 1:50
- 1:10, etc.

Table 1 - Determination of antigen titer in the CFT by the checkerboard method

Dilution of trypanosomal antigen
Positive serum

1:10 1:20 1:30 1:40 1:50 1:60 SS

1:5 4+ 4+ 4+ 4+ 2+ + -

1.10 4+ 4+ 4+ 3+ - - -

1:20 4+ 4+ 4+ 2+ - - -

1:40 2+ 2+ 2+ - - - -

1:80 - - - - - - -

SS - - - - - - -

Note: 5 +, 2+, 3+, 4+ - degrees of hemolysis; SS - saline solution (control)

Trypanosomal antigen with saline solution and positive serum with saline solution
(controls) gave complete hemolysis of erythrocytes.

When titrating trypanosomal antigen and positive serum in HCFT (Table 2) in the dilution
of the antigen at 1:30, the titer of the positive serum was 1:320, and with the dilution of the
antigen 1:50, it was 1:160. Dilutions of the antigen 1:100 and 1:150 showed a serum titer of
1:80 and with dilutions of the antigen 1:200 and 1:250, a serum titer of 1:5 was established.
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Table 2 - Results of titration of trypanosomal antigen and positive serum in HCFT

Dilution of positive trypanosome serum
Antigen dilution
1:5 1:10 1:20 1:40 1:80 1:160 1:320 1:640
1:30 4+ 4+ 4+ 4+ 4+ 4+ 2+ )
1:50 4+ 4+ 4+ 4+ 4+ 4+ - -
1:100 4+ 4+ 4+ 4+ 2+ + - R
1:150 4+ 4+ 4+ 4+ 2+ - - -
1:200 3+ - - - - - - -
1:250 2+ - - - - - - -
1:300 + - - - - - - -
SS - - - - - - - -
Note: 5 +, 2+, 3+, 4+ - degrees of conglutination; SS - saline solution (control)

Trypanosomal antigen with saline solution and positive serum with saline solution
(controls) gave complete conglutination of erythrocytes.

When titrating trypanosomal antigen and positive serum in HCLFT (Table 3) in the dilution
of the antigen at 1:30, the titer of the positive serum was 1:320, and with dilutions of the
antigen 1:50 and 1:100, it was 1:160. Dilution of the antigen 1:150 and 1:200 showed a
serum titer of 1:80 and when diluting the antigen 1:250,a serum titer of 1:40 was established.

Table 3 - Titration results of trypanosomal antigen and positive serum in HCLFT

Dilution of positive trypanosome serum
Antigen dilution
1:5 1:10 1:20 1:40 | 1:80 | 1:160 | 1:320 | 1:640 SS
1:30 4+ 4+ 4+ 4+ 4+ 4+ 3+ - -
1:50 4+ 4+ 4+ 4+ 4+ 7+ + ; .
1:100 4+ 4+ 4+ 4+ 4+ 3+ - - -
1:150 4+ 4+ 4+ 4+ 4+ + - - -
1:200 4+ 4+ 4+ 4+ 3+ - - - -
1:250 4+ 4+ 4+ 3+ + - - - -
1:300 3+ + - - - - - - -
SS - - - - - - - - -
Note: 5 +, 2+, 3+, 4+ - degrees of conglutination; SS - saline solution (control)

Trypanosomal antigen with saline solution and positive serum
(controls) gave complete conglutination of erythrocytes.

Discussion

with saline solution

Trypanosomal antigen for CFT had the greatest activity in CFT in dilutions of 1:10-1:30,

which cause the highest titer of positive serum (1:40).

Trypanosomal antigen showed the greatest activity in HCFT in dilutions of 1:100-1:150,

which caused the highest titer of positive serum (1:80).

The greatest activity of the antigen in HCLFT was in the dilutions of the trypanosomal

antigen 1:200, the titer of the positive serum was 1:80.
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In further studies, when setting up the above serological tests for the diagnosis of dourine,
we took the dilution of the antigen, which showed the highest titer of positive serum, for the
antigenic unit (AU). We found that 1 AU in the CFT is the dilution of the antigen 1:30, 1.5 AU
-1:20 (30:1,5), in HCFT 1 AU is the dilution of the antigen 1:150, 1.5 AU is 1:100, in HCLFT
1 AU is the dilution of the antigen 1:200, 1.5 AU - 1:150 gives a good result.

Conclusion

The working titer of trypanosomal antigen in CFT, HCFT and HCLFT was determined. It was
1:20 in CFT, 1:100 in HCFT and 1:150 in HCLFT. It can be noted that the higher the working
titer of the antigen, we get a high titer of positive serum, which shows the sensitivity of the
test.
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TPUIIAHOCOMIBIK AHTUI'EHHIH OPTYPIJII
CEPOJIOTHUAJIBIK PEAKILIUAJIAPOA BEJICEHAOIIIT'I

r.O. Unbrek6aesa ®’; T.A. YceHoBa @, K.H. Kynaii6epreHosa ®

Kasak ynTTbIK arpapsbik 3epTTey yH1BepcuTeTi, AnMaTbl, KazaxctaH

AHHOTaUMA: XbINKbl KMEHKICIH Banay ywiH kKoMnneMeHT 6annanbicTbipy peakuumscol (KBP),
XbUTKbl KOMNNEMeHTIH 6annanbicTbipy peakumsacbl (PKKBP) cuakTbl ceponoruanbik Tecttep Kon-
AaHbliaabl. XKakpiH apaga 6i3 XXKBP-aiH, y3ak HyCKacCbl XbUIKbl KOMMAEMEHTIH y3akK, 6ainaHbl-
cToipy peakumscel (KKYBP) xxacappbik. Ocbl TeCcTTepAiH, ce3iMTanabiFbiHa Tikenewn acep eTeTiH
Heri3ri KOMMOHEHT — O/ TPMNAHOCOMAbIK, aHTUreH. PeakLMsHbIH, AYPbIC KOMbITYbI XXSHE XYpYi
AQHTUTEHHIH, XXYMbIC TUTPiIH AYPbIC aHbIKTayFa 6annaHbicTbl. bi3aiH, 3epTTeynepimisai, Makca-
Tol KBP, XKKBP aHe XXK¥BP-ga TprnaHocomMapbiK aHTUIEHHIH XXYMbIC TUTPiH aHbIKTay 60nabl.
opbip ceponorusanbiK peakums ywiH aHTUTEHHIH, XXYMbIC TUTPi aHbIKTANFAaHHAH KeNiH TypaKTbl
6onbin kanagbl. byn KepceTKilWTi aHTUreH MeH NO3UTUBTI KaH CapbICyblH WAXMAT 9A4iCiMeH TK-
TpAey apKbiabl aHbIKTaAbIK. bi3 aHTUrEHHIH, XXYMbIC TUTPIH aHTUreHAiK 6ipnikneH (AB) aHbiKTa-
AblK. CoHAa, TPMNAHOCOMAbI AHTUTEHHIH, )XyMbIC TUTPi peTiHae 1,5 Ab anabik. On KbP-pa 1:20,
XKBP-pa 1:100 >xaHe XK¥BP-pa 1:150 6onapbl. AHTUIEHHIH, 431 OCbIHAAM epiTiHAINepiH OCbl
aTanfaH peakuuanapabl KOMFaH Kesge KongaHatbiH 60nambi3

TyhiH ce3pep: KMEHKi, aHTUreH, aHTUAEHE, TUTP, XbUIKbl KOMMIEMEHTIH 6annaHbICTbIpy
peaKumAIChI.

AKTUBHOCTDb TPHUIIAHOCOMHOI'O AHTUTEHA
B PA3JINYHBIX CEPOJIOI'HMYECKHUX PEAKIIHUA

I.A. Unbrek6aesa ©; T.A. YceHoBa @, K.H. Kynaii6epreHosa ®

Ka3axckni HauMOHaNbHbIM arpapHbIM MCCIeqoBaTeNIbCKMIM YHUBEPCHUTET,
Anmartbl, KasaxcTtaH

AHHOTauma: CyyHas 6onesHb nowWwanen AMarHoCTUPYeTCs NPy NOMOLLM CEPONIOTMYECKMX Te-
CTOB, TAKMX KaK Knaccuyeckas peakumsa ceasbieaHunsg komnnemerta (PCK), peakuus cBa3biBaHMS
komnnemeHTa nowaau (PCKJT). Hamun B nocneagHee Bpemsi paspaboTaHa ANUTENbHbIM BapuaHT
PCKJ1 - peakuus onutenbHOro cBsa3sbiBaHua komnneMerta nowaam (PACKJT). OCHOBHbIM KOM-
MOHEHTOM, KOTOPbIM HEeNOCPeACTBEHHO BAMSIET HA YYBCTBMTENbHOCTb BbllleYKa3aHHbIX TECTOB,
SBNSETCS TPUNAHOCOMHbIV aHTureH. OT npaBuabHOro onpeaenexHus paboyero TMTpa nocneaHe-
ro 3aBMCUT YETKOCTb MOCTAHOBKM M XO4 peakuni. Llenbto Hawwen paboTbl SBUAOCL OnpesenuTb
pabounii TUTp TpnnaHocomHoro aHtureHa B PCK, PCKJT u PICKJ/1. Pabounii TUTp aHTMreHa ans
KaXXA0M Ceponormyeckor peakumuin octaeTcs CTabunbHbIM nocne ero onpeaenexHus. JaHHbIv
nokasaTenb Onpeaensnu LaxMaTHbIM METOAO0M TUTPOBAHMS AQHTUIEHA U MO3UTUBHOM CbIBO-
pOTKW. Hamu ycTaHoBneHO pabounii TUTp aHTUreHa B aHTUreHHon eamHuue (AE). Mpu atom
Mbl 6panu 1,5 AE 3a pabouunit TUTP TpMNaHOCOMHOro aHTureHa. Oxa 6bina 1:20 B PCK, 1:100
B PCKJT n 1:150 B POCKJI. UMeHHO 3TK pa3BefneHus aHTUreHa Mol Byaem ncnonb3oBaTb nNpu
MOCTAHOBKE BbllLeyKa3aHHbIX TECTOB.

KnioueBble cnoBa: cnyyHas 6onesHb, aHTUIEH, aHTUTENO, TUTP, PeaKLMs CBA3bIBAHUS KOM-
naeMeHTa owagm.
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