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JIedyuM moao0oHoe mMoI00HBIM

Aptem JIEMULL, kanpmpat BeTepuHapHbIX HayK
Anacracua KPYTNEBCKASA, maructp 6uonornyeckux Hayk

Haranbs JEMULU, mukpobuonor

Huaznocmuyeckas semepurapHas nabopamopus Pecnybnuku benapyco

H3BeCTHO, YTO OCHOBHYIO POJIb B NpodunakTuke MHPeKuuii oTBOQAT
AKTHMBHO# MMMYHM3AL MU NOTOJIOEbA, KOTOPAsA NMO3BONAET CHU3UTH
3a60JIeBaeMOCTb M TAXKECTh TeYeHHUA G0Ie3HM, MOBLICUTh COXPAHHOCTh
JKMBOTHBIX, COXPAaHUTh CTPYKTYPYy CTafa, a TaK}Ke YMEHBUIUTh PACXOR
MeAMKaAMEHTOB, 3aTPaYMBaeMbIX Ha JIEYEHHE.

YTOreHHasl BaKLIMHA — aJpecHast

BakiuHa. Ee u3roroBisitor u3 6ak -

TEPUii, BBIIEJICHHBIX OT 6OJILHOTO
>KMBOTHOTO, U MCMOJb3YIOT B KAYECTBE
JiekapcTBa. Takue BaKIMHBI, B OTJIUYUE
OT IPYTUX CPENICTB (B TOM YHCJIe aHTUOMO-
TUKOB), OoJiee 3(pheKTUBHBI, Bellb, KaK
M3BECTHO, MUKPOOPTAHU3MBI TIpHOOpE-
TaT PE3UCTEHTHOCTh K aHTUOMOTHUKAM,
KOTOpPBIEC TP MAaCCOBOM M JIJTUTEIBHOM
HCIIOTh30BaHUH OKA3bIBAIOT BHIPAXKEHHOE
MoOOYHOE JeHCTBUE.

KpoMme Toro, ayToBakKIIMHY MOXHO
MIPUMEHSTD KaK OTHEJIBHO, TaK M B COYe-
TaHWU C APYTUMU METOIaMM M CPEICTBA-
mu. [TprHIMIT 3aKiTI09aeTcs B JeYCHUN
MOJ00OHOTO MTOJOOHBIM.

TIneBportHeBMOHMS CBUHEU (Actino-
bacillus pleuropneumoniae — APP) — 3a60-
JIeBaHWE AbIXaTeJIbHON CUCTEMBI, TIPO-
TeKalollee B ocTpoil dopMme. bonesnu
TTOABEeP>KEHBI BOCHOBHOM ITOJICBMHKH, CBU-
HBM Ha OTKOPME U XMBOTHBIC OCHOBHOTO
crana. 3aboneBaeMocTh qocturaet40—75%,
JeTanbHOCTh — 70—85%, 4TO BeneT K 3Ha-
YUTETHBHOMY 9KOHOMUYECKOMY YILIEPOY.

Bo30ynurenn nieBpoOIMHEBMOHUN
CBUHEU — rpaMOTpUIIaTeIbHbIE MEJTIKUE

Kancyiaoo0pa3ymoliue HermoaqBUXHbBIE
KokkoOakTepuu. CeromHs U3BECTHO
15 ceponorudeckux BapuaHToB APP (Hau-
0oJiee ITUOIOTUYECKU 3HAYMMbIe — TIEp-
BbIe 12, HO moMHUHUPYIOT 1—6, 9 1 12).

YTtoObI OMpeae uTh HUPKYIUPYIOIIUIA
B CTalle CEPOTUTT WUJIM aCCOLIMAIIUIO He-
CKOJIBKMX CEPOTUIIOB, HEOOXOIUMO UC-
MOJb30BaTh HAOOP AMAarHOCTUUYECKUX
TUTIEPUMMYHHBIX CBIBOPOTOK AJISI TIO-
CTaHOBKM cepojiornyeckux peakiuii (PA,
PHTA, PU/) c BeineneHHOM 13 TOpakeH-
HBIX JIETKUX KYJIBTYPOA.

CamMble IJIaBHbIE KOMITOHEHTHI B TTATO-
reHe3e APP — mopoo6pasyioliue 3K30-
tokcuHbl Apx1V, ApxI, ApxIl u ApxIII.
Bce BupynentHbie A. pleuropneumoniae
IITAMMbI BbIpA0ATHIBAIOT 3TU TOKCUHBI.
B naroreHese HeMaIOBaXKHYO POJIb UTpa-
10T O€JIKM BHEIIIHEH 000JI0YKH, JTUTIOTO-
JIMcaxapuibl U TOJMcaxXapyuabl KIeTOd-
HOW CTEHKMU.

ApxI, ApxII u ApxIII nmoBpexnatoT
(JIM3UPYIOT) aJIbBEOJISIPHBIC SITUTEINAIb-
HbI€ U BHAOTEIMAaIbHbIE KJIETKH, dpU-
TPOUUTHI, HEUTPOGDUIBI U Makpodaru.
Anresust A. pleuropneumoniae X KJ1eTKam
XO03SIMHA MOXET NMPOU30UTHU axe Mpu
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Puc. 1. Ilepeviii mun cexpemopHoi
cucmemnt 6axmepuu (T1SS)

| OT6op NaToONOTMYECKOTO MaTepuana I
Boiy M ueHTUdHHALY
KYALTYPbI MUKPOOPTaHWIMOB

| M30NHPOBaHHE YHCTOMN KYbTYPbI I
Hakonnetne craTMcTHHeckmx
AAHHBIX

[Hapauy BHOMACCH MMKPOO] mos)
.

—Hompunb wayectea |

Puc. 2. Ocnoenote cmaouu npouzeéoocm-
6EHH020 NpPouecca aymoeaxKuyuHol
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Domo 1-3. Xapaxmepuvte namomopghosozueckue usmenenus 6 aeexux npu APP

HAJIUYUU ApX-TOKCUHHEUTPATU3YIOIIUX
antutes. YerBeptoiit TokcuH (ApxIV),
MPUCYTCTBYIOIIUI BO BCEX IMITaMMax
A. pleuropneumoniae, UMeeT KIIIOUeBOE U
MMYCKOBOE 3HaueHue JJIs1 MOJHOW BUPY-
JIECHTHOCTH OaKTepuu.

APX-TOKCUHBI OTHOCSIT K CEMEHNCT-
By RTX-ToKcHHOB (OT aHIJ. repeats in
toxin — moBTOpAWINIUIiCcA), Tae X —
J106ast MOBTOPSIIOIIAsICS aMUHOKUCIIOTA.
B OykKBEHHOM BbIPaXXEHUU 3TO BBITJIS-
mut tak: [GGXGXDX|[L/1/V/W/Y/F X].
KonnyecTBo MOBTOPOB BapbUPYET B 3aBU-
CUMOCTHU OT ceMmeiicTBa 6eakoB RTX,
BBIMOJTHSAIOIIUX DYHKIIMIO CBSI3bIBAHUS
Ca’", KOoTOpEIil B CBOIO 04Yepeab oberya-
€T KCIOPT TOKCUHA 32 Mpelesibl HapyX-
HOIf MeMOpaHBbI KJIeTKU yepe3 ATD-
OTMOCpeOBAaHHBIN TUM CEKPETOPHOM
cuctemsl (T1SS).

CaM xe TOKCHH He ToIafaeT B mepu-
IUIa3MaTUYECKU CI0i OaKTepraaIbHOM
KJEeTKHU U He MOBPEeXIaeT ee, a ceKpe-

Tupyetcst Hapyxy (puc. 1). CTpykTypy,
COCTOSIIYIO U3 TpeX OEJIKOB, KOTUPY-

€T OJIMH KJlacTep reHOB — TOKCUH RTX,
RTX-akTuBupylolias aiuiaTpaHcdepasa
u T1SS 6enku. Takoe cTpoeHUe Xapak-

950 n.H
82

950 n.H.
H.

APP+HPS

Puc. 3. Ilocmanoexa ITI[P c npaiimepamu,
cneyugpuunovimu k Haemophilus parasuis,
Actinobacillus pleuropneumonia (K+ —
NOA0MCUMEAbHBII KORMPOAb PeaKuuu,
JIHK Haemophilus parasuis — 821 n. n.;
K+— noaoscumenvrouii konmpoas peaxuuu,
JIHK Actinobacillus pleuropneumonia —
950 n. n.; M — mapkep)

Pesynbratbl UDA-puarHoctukmn

Cepotunbl
Monoso3pacrtHas
Npefia rpynna
Py ApxIV | 1-9-11| 2-6 | 3-6-8 | 4-7 5 10 |12
CBuHoMmarku:
1-8 X0nocTble n 0 M (84%) |N (235%)| N (65%) 0 0
9-16 MOACOCHblIe n 0 M (44%) | N (212%) 0 N(79%)| 0
17-24 ry6oko
CYnopocHble n 0 M (70%) | N (111%) | N (189%) | N (114%) 0 0
25_37 PemoHTHbIE
CBUHKM M| N(50%) |0 (55%)| N (51%) |M(299%) |1 (137%)| O 0
MNopocsrTa:
33-42 15-gHekbie | 1 0 C (44%) | N (92%) 0 0 0
43-52 40-7iHeBHble n 0 0 M (59%) 0 0 0
53-62 70-gHeBHble n 0 0 0 0 0 0
63-72 110-gHeBHble | [ 0 M (147%) 0 0 0 0

ﬂpUMe’-IGHUe. [1— nonoxumensHo, C — comHumensHo, 0 — ompuyamesibHo.

| BETEPHHAPHA

TEPHO IJIsI BCEX TOKCMHOB ceMelicTBa
RTX. ApxIV-TokcuH BbrIpabaThiBaeTCs
GakTepueit A. pleuropneumoniae TONbKO B
MPUCYTCTBUM KIIETOK-MUIIIEHEHN (KJIETOK
xo3siuHa). Pyukiusa ApxIV-TokcuHa —
MpoAebIBAHUE OTBEPCTUI B MEMOpaHax
KJIETOK-MUILIEHEN.

BoT mouemy npu mpou3BOACTBE BaK-
LIMHBI B COCTaB aHTUTEeHA HEOOXOIMMO
BKJIIOYATh KaK 0Cad0K, COMEePXKaIIUiA
MHAaKTUBUPOBAHHBIE KJIETKU OaKTepUuit
(MCTOYHMK PHIOTOKCUHOB), TaK U HaJ-
0CAI0YHYI0 XHUIKOCTh (MICTOUHUK IK30-
TOKCUHOB). OCHOBHBIE CTAAUU MTPOU3-
BOJICTBA ayTOBAKILIMHBI OTOOPaXXeHbl Ha
pucyHke 2.

OT60p MAaTOJIOTHYECKOTO MaTepuraia
IMPOBOJST B X034 CTBaX, Te Y CBUHEH
pEeTUCTPUPYIOT XapakTepHbie misd APP
MaToJIOr0OaHATOMHUYECKUE U3MEHEHUS B
JIETKHUX, coOonasi TpeOGOBaHMS aceTTH -
KU ¥ aHTUCENTUKU. JI151 6aKTeprOIoTH-
YeCcKOTO aHajn3a JOCTaTOYHO KycOYKa
TTOPaKEHHOTO JIETKOTO U Ma3Ka, BBITTOJ-
HEHHOTO MPY MTOMOIIM TaMIIOHa-30H1a
Ha TpaHCIopTHOM cpene CTioapTa WiIn
TPAaHCIIOPTHOM cpeje DitMca ¢ aKTUBH-
POBaHHBIM YTJIEM.

Ecnu Ha dhepMe HEBO3ZMOXHO KauecT-
BEHHO IMPOBECTH OTOOP MaTepuraa, Jerkoe
B JJabOpaTOPUIO HATIPABIISIOT LIEJIMKOM.
Ha ¢oro 1—-3 BugHbI XapakTepHbIe MaTO-
MOpGhOIOTrnIecKre U3MEHEHUS B JIETKUX
cBuHel ipu APP.

Ha B3gThIit TaTOTOTUYECKUIT MaTEpU-
aJI COCTAaBJISIIOT COTMPOBOIUTETBHBIN TOKY-
MEHT C TTOAPOOHBIM YKa3aHNEeM HauMe-
HOBaHUS MPEINIPUITHS, agpeca, BUIa 1
KOJMYeCcTBa MaTepHasa, JaThl oT6opa,
SMU300TUYECKON CUTYALIMU B XO3SIUCT-
Be, aHAMHECTUYECKUX, KIMHUIECKUX U
IMaToJIOTOAHATOMUYECKUX TaHHBIX, BUIA
3anpaniiBaeMbIX KCCISIOBAHMIMA , KOJTIe-
CTBa OTIIPABJISIEMBIX C TTPOOAMHU YTTAKOBOK.
VmakoBka HHGUIIMPOBAHHOTO MaTepHa-
JIa IOJDKHA TapaHTUPOBAaTh €To JOCTaBKY
B IIEJIOCTU U UCKIIIOYaTh BO3MOXHOCTb
paccenBaHUs BO3OyauTeneln MHMEKIUi
10 TIyTU CJIETIOBAHUSI.
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Domo 4— 6. Boideaenue wucmoii kyaomyput A. pleuropneumoniae

YToO6bI BBIACIUTD U UACHTUGDULIMPO-
BaTh KYJBTYPbl MUKPOOPTAaHU3MOB, TTPO-
MU3BOJST MOCEB MAaTOJOTUYECKOTO MaTe-
puaiia, B3SITOTO OT OOJILHBIX CBUHEM, Ha
IJIOTHOM MUTATENbHOM cpefie ¢ 1obaBie-
HUEM POCTOBOTO V-thakTopa, Iocjie yero
U30JIUPYIOT YUCThIE KYJIBTYPhI A. pleuro-
pneumoniae (oro 4—6).

s onipeneneHus1 BUIOBOM MpUHA -
JIEXKHOCTU KYJIbTYDP, HAXOASIIUXCS B
MaToJ0TMYEeCKOM MaTepuase, HeoOXo-
JIIMMO MTPOBECTH M CCIe0BAHUS METOIOM
IMIP (monmuMmepa3Hoii lIeMHOU peak-
LIMK1) ¢ paiiMepaMu, crieuGUIHbIMU
K A. pleuropneumoniae v Haemophilus
parasuis (HPS).

Ha pucynke 3 nzobpaxeHa 3JeKTpo-
¢operpamma mpoayKTOB aMILIUUKa-
uuu 6akrepuanbHbix JHK c npaitmepamu
APP + HPS. BugHo, 4to 00pasLibl IeicT-
BUTEJILHO COAEPKAT 3TU KYJIBTYPbl MUK~
POOPTaHU3MOB.

CeporpynIoByO MPUHAIIEXHOCTD
A. pleuropneumoniae BbISIBUIIN B XOI€ 9KC-
TepUMeHTa METOIOM peaKIIUU arTJIIOTH-
HAaIlM1 ¢ MOHOBaJICHTHBIMU UMMYHHBIMU
CBIBOpOTKaMM. Pe3ysibraTsl MOATBEPIVIIH,
YTO BbIJeJIeHHAS KYJIBTypa 6aKTepyii TpH-
HaIUIeXUT K ceporpymmam 6 u 4.

JITsl HAKOTIICHUST CTATUCTUYECKMX IaH-
HBIX BXO3SICTBE 0TOOpaiv 72 poObI ChIBO-
POTKM KPOBY CBUHEH pa3IMIHBIX TEXHOJIO-
TUYECKUX TPYIMIT: MpoObl 1—8 — xomocThie
CBUHOMATKHU, 9—16 — MOACOCHBIE CBU-
HoMaTku, 17—24 — rny6oko cynmopoc-
HbIE CBUHOMATKH, 25—32 — peMOHTHBbIE
cBUHKU (TIopocsTa), 30—42 — 15-nHeB-
HEBIe TopocsTa, 43—52 — 40-gHeBHEIE,
53—62 —70-nHeBHbBIE, 63—72 — 110-1HEB-
HbIe. VI3 0TOOpaHHOTO MaTepuaia (ChIBO-
POTKY KPOBH) BBIICJICHBI CIIEIIN(DUUECKIE
aHTuTeNa (Ta0auna).

MoXHO clenaTh BBIBOI, YTO UMMY-
HOJIOTUYECKUM TTPODUITb UCCTETYeMBIX
CBIBOPOTOK KPOBU CBUHEM Pa3TMUHBIX
TEXHOJIOTUYECKHUX T'PYIIT MTOATBEePXKaa-
eT UUPKYJISAIUI0 Bo30oynurtens A. pleu-
ropneumoniae. Ha 3T0 yKa3bIBalOT aHTU-
tena K Apx1V, KoTopble CUHTE3UPYIOTCS

TOJILKO MPU HAJTUYUU B CTAZe SMMU300TU-
YeCKHUX IITAMMOB OaKTepuii.

IMokazaHo TOMUHUPOBAHUE UMMYH-
HOTO OTBETa B OTHOIIEHUU CEPOTUIIOB
3—6—8 1 4—7 B rpyIine cBUHOMATOK,
OJIHAKO OTMEUEH 3HAYMTEIbHBIN pa3dopoc
cepotunioB APP B rpynmne peMOHTHBIX
CBMHOK. Y MOPOCST MOJIO3UBHO-MOJIOU-
HOTO Mepuoja CePOTUITHI aHAJTOTUUHBI
CEepOTUIIaM CBUHOMATOK, YTO OOBSICHSIET-
¢S HAJTMIMeM KOJIOCTPaTbHOTO (MaTepyH-
ckoro) ummyHuTterta. K 70-a1HeBHOMY BO3-
pacTy aHTUTea K CepOTUITaM TTOJTHOCTHIO
HUCYe3aloT. DTO CO37aeT OaronpusTHbIE
YCJIOBUSI ISl BCTIBIIIKY TJIEBPOITHEBMO-
Huu. B rpynmne mopocst 110-gHeBHOTO
BO3pacTa 3aperucTpupoBaIu LUPKYJIs-
1IMI0 TOMUHUPYIOIIETO 00JIE3HETBOPHO-
IO CEpOTHIIA.

Bosbynurens A. pleuropneumoniae He
pa3MHOXaeTcsi Ha OOBIYHBIX TTUTATEIb-
HBIX Cpefax, MO3TOMY IS pOCTa B MUTA-
TEJbHYIO Cpely HeoOX0MuMOo N100aBIsATh
CBIBOPOTKY Kposu Jiotranu (10%) u HAJI-
daxrop (0,05%).

st momydeHus 60JbIIei 6MoMacCchl
KJIETOK HapalllMBaHWe TTPOBOAMIN T0-
9TAITHO:

TpoGupka 10 v mes- KonGa 200 1 s Konba 1 1

1 cytku 1 cytku

CpeaHsist KOHLIEHTpaIUs KIEeTOK —
3 x10° KOE/m.

MHakTuBalmio 6aKkTepuagbHbIX KJIETOK
U UX TOKCUHOB ocymecTsiasiu 0,3%-m
¢dopmanHoM B TeueHue 7—10 cyTox mipu
TeMmIieparype KyJbTUBUpOBaHUs. YTOOBI
YCOBEPIIIEHCTBOBATH MPOILIECC, MUKPOO-
HYIO KYJbTYpY MOJIBEpPrajv AOTOJHU-
TeJbHOI 00pab0TKe — BCTPSXMBAHUIO HA
tepmorteiikepe. [lonyunnu cycreH3uio
KJIETOK — aHTUTEH.

BakuuHa BkyItoYaeT aHTUTEH (UH-
aKTUBUPOBaHHAs KyJbTypa KJIEeTOK B
KOHEYHOU KOHIEHTpAaLlMU HEe MeHee
3 MJIpA M. K./CM>) M MAaCTISTHBIM aIbIOBaHT,
HEOOXOAMMBIN IJISI YCUJIEHUST U YCKOpe-
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HUS UMMYHHOTO oTBeTa. i moay4eHust
BaKIMHbI, BBIpABHUBAHUS U TIOAEpXKa-
Hust pH Ha mocTostHHOM ypoBHE (6,8—7,4)
HUCIOB3YIOT 3a0yepeHHbIl (hU3n0I0-
ruyeckuit pactBop. [IpUroToBIeHHYIO
9MYJbCUIO PA3JUBAIOT B CTEPUJIbHBIE
¢aakoHsl mo 100 M, yKyIIOpuBawOT U
MapKHUpPYIOT.

ITonydyeHHYI0O BaKIIMHY TTPOBEPSIIOT
Ha COOTBETCTBUE (DUZMKO-XUMUUYECKUM
1 OMOJIOTMYECKUM ToKa3aTesiM (BHelll-
HUI BUI, IBET, HAJTUYKME TOCTOPOHHUX
MmpuMeceil U TjeceHu, CTabUIbHOCTD,
0e3BpeHOCTh U PeaKTOTeHHOCTb, UMMY-
HOTreHHas (AaHTUTEeHHas1) aKTUBHOCTD,
crepuwibHOCTL U pH).

J1s1 onpeneaeHus CmocOOHOCTH BbIpa-
0aThIBATb UMMYHUTET XXUBOTHBIM OITBIT-
HOW TPYNITLI BBEJIU BaKIMHY ABYKpaT-
HO B 103¢ 2 cM® (MOBTOPHO — uepe3 14
CYTOK mocJie nepBoro BeeaeHus1). CrycTs
14 nHeil mocyie BaKLIMHAIUU OTOOpa-
JIU CBIBOPOTKY KpoBHU U npoBeau MDA-
JIMarHOCTHUKY.

CpeaHuil ypoBeHb aHTUTEJ OTILITHOM
IPYIIITBI CBUHEMW cOCcTaBII He MeHee 174%
10 OTHOLIEHHUIO K [TOKa3aTeJIsIM aHAJIOTOB
KOHTPOJIbHOM I'PYTIIIbI, T7I€ TTOJYYeH OTPU-
LaTeJbHBIN pe3yJbTaT Ha MPOTSKeHUU
BCEro CpoKa HabJIoIeHUS.

B xome akcreprMeHTa yCTAaHOBUJIH, YTO
B OTBET Ha BBEIICHHBIN MperapaT — Bak-
LIMHY OMYJIbIMPOBAHHYIO MHAKTUBUPO-
BaHHYIO 1JisI IPOGUIaKTUKA aKTUHOOA-
LIWLISIPHON TIJIEBPOITHEBMOHUY CBUHEH
(ayTOMMMYHHYI0) — Y XXMBOTHBIX BbIpa-
6aThIBAeTCSI UMMYHUTET B OTHOIICHUU
ecToro cepoTtunia A. pleuropneumoniae.
AyTOBaKIIMHa 00JIaaeT BEICOKOM MMMY-
HOT€HHOCTBIO, HEe BBI3BIBACT MOTOJHU-
TEJIbHOTO 3apaXXeHMsT M1 HOBBIX 3a00JIe-
BaHUIA.

Baarogapum 3a cOTpyAHUYECTBO H MO-
MOIIIb PH HAMIMCAHUM CTATHH Bpaveii BeTe-
punapHoii meauimabi Cepres Iepacumuyka,
Jenuca IToramuyka, Anekcanapa IloHo-
mapesa u JImurpusi CokosioBa.  4'2016 EXd
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