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Annomayun. CoBpeMEeHHBIE TEXHOJIOTHHU B ITUIIEBOACTBE JUKTYIOT HEIIPEPBHIBHBIN MOUCK 3(p(heKTHBHBIX CPE/ICTB,
npoduIakTHKH WHPEKIIMOHHBIX U He3apa3HbIX 00JIE3HEH CEeNbCKOXO3SIMCTBEHHON MTUIIBI. B cBs3m ¢ 3TUM OBLIO
MIPOBE/ICHO MCCIICAOBAHNE C IPUMEHEHHEM MHHEPAJIBHBIX aallTOTC€HOB OTEYECTBEHHOTO IIPOU3BOACTBA € 1eJIbI0
ompeneneHus X dPPEKTUBHOCTH B MPOPHUIAKTHKE HH(PEKINOHHBIX 00JIE3HEH OpraHOB ABIXaHUS Y OpOIepoB.
3agagamMu MCCIeNOBaHUs ObUTH OmpeseeHre MpoduIakTuIeckoro 3¢p¢dekra MUHEPaTbHBIX aIallTOTCHOB B CO-
XPaHHOCTH ITOTOJIOBBS, KaUeCTBA OTKOPMa OpOIIepoB, CTPYKTYpy 3a001eBaeMOCTH Ha (poHE preMa alanToreHOB
1 Tpo(MITaKTHKE HHPEKITHOHHBIX 00JIE3HEH NTHII, a TAKXKE H3YIHTh MAaKPO- U MUKPOCTPYKTYPY OPTaHOB JIbIXaHHS
Ha (poHEe CKapMIIMBAHUS Pa3IMYHBIX MUHEPAJIbHBIX aallTOTCHOB OTEYECTBEHHOTO MPOM3BOACTBA. MeToabl. Mc-
CIICZIOBaHMS MTPOBEICHBI C HCITOIB30BAHUEM OOMICTIPHHATHIX 300TEXHUYECCKHUX, ITATOMOP(OIOTHIECKIX, THCTOJO-
THYECKUX U CTAaTUCTHYECKUX MeTonoB. Pe3yabrarsl. OnpenenceHa cTpykTypa 3a001€BaeMOCTH U Majeka Opoii-
JIEPOB B XO3SHWCTBE C MPUMEHEHUEM PA3INYHBIX MUHEPATIbHBIX aJalTOTeHOB U 0e3 HuX. OnncaHsl N3MEHEHUS B
opranusMe OpOWIepOB MPHU MUCTIONB30BAaHUN PAa3HBIX MHHEPAIBHBIX aJanToreHoB. OMUCaHbl MUKPOCKOTHYECKIE
M3MEHEHHS Ha YPOBHE TKaHEH U KJIETOK B JIETKUX. [IpH MCTIONB30BaHNH PA3HBIX MUHEPATbHBIX aallTOTCHOB TKAHb
JeTKux ObLTa 6osee MOPGOIOTHUESCKH 3pEsION M HaXOAWIach B (DyHKIIMOHATIBHO aKTHBHOM COCTOSIHHH, 8 B KOH-
TPOJBHOM TpyIIe HAOMIOAAIICh BOCTIATUTENbHBIC, TUCTPO(UIECKIE M HEKPOTHUYECKHUE Tporiecchl. [IpoBeneHHbIe
WCCIICIOBAaHNS YOCAUTENBHO J0KA3bIBAIOT BIMSHHE MHUHEPAIBHBIX aJalTOICHOB HA TTOBBIIICHWE €CTECTBEHHOM
PE3UCTEHTHOCTH M €Tr0 OPraHONPOTEKTHUBHBIC CBOWCTBa. HayuyHast HoBU3HA. BriepBrie B yCIIOBHSX MPOU3BOI-
CTBEHHOTO OTIbITA JaHa OLEHKa 3()(EKTUBHOTO BIHMSHUSA PA3HBIX MHHEPAIBHBIX aJallTOTCHOB Ha OTKOPM Opoii-
nepoB. JaHa OIeHKa Makpo- ¥ MHUKPOCKOMMYECKOTO MCCIeTOBAHUS TPAXeH, JITKUX. B pe3ynsraTe MpoBEACHHBIX
HCCIIeIOBAaHUM OBUT I0Ka3aH MpopmIakTudeckuii 3pPeKT B OTHOIICHIH MHPEKITMOHHBIX 00JIE3HEH OPraHOB JIbI-
XaHHSA ¥ OPTraHOMPOTEKTUBHBIN 3(h(HEeKT OT CKapMIMBAHNS MHHEPAJIBHBIX aallTOTCHOB Pa3HBIX OTEYECTBEHHBIX
TPOU3BOJUTENCH.

Knroueevte cnosa: amantoreHbl, THCTOJOTHSA, OPTaHbl JbIXaHHSA, Ka4eCTBO OTKOpMa, WH(EKIIMOHHBIE 0O0JIe3HU
MITHUIL, JISYCHNE, TPOPUITAKTHKA, TATOMOPHOIIOTHS.
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IMocranoBka npo6Jiembl (Introduction)

B Hacrosiiiee BpeMs B ITUIEBOJICTBE Pa3INYaloT 3a-
OoJieBaHUsI 3apa3HOTO M HE3apa3HOTO IPOUCXOXKICHHS,
COTPOBOK/IAIOIINECS PECHUPATOPHBIM  CHHIPOMOM,
IOpU OTOM OCHOBHbIE WH(EKIMOHHbIE 3a00JeBaHMS,
COTPOBOK/IAIOIINECS  PECHUPATOPHBIM ~ CHHIPOMOM,
YCIIEITHO TPO(UIAKTUPYIOTCSI C MTOMOIIBIO TUIAHOBOM
BaKIMHAIIMH IBIIIISIT B CTPOTO OMnpezieseHHoe Bpems. K
TaKUM 3a00JIEBaHUSIM OTHOCSIT MH()EKIIMOHHBIH OpOH-

XHUT Kyp, MHKOIUIa3Mo3, Oosie3nb Hprokacia, nHpek-
LUOHHBIN JTAPUHIOTPAXEUT MTUL], ICEBAOMOHO3, OCILY
NTHL, NTHYUH Tpumm, racrepemie3. K HezapazHbIM
0oJie3HsIM OTHOCST 3a00JIEBaHUS, CBSI3aHHBIE C Pa3-
BUTHEM BOCIHAJIUTEIBHOIO MPOLECCA, OCIOAKHEHHOTO
pa3BuTHEM (DaKyJIBTaTUBHONH MHUKPOQIIOPHI B OpraHax
JIBIXAHMSI.

Hcnonb3oBanne BakMH B npoduirakTuke HHbEK-
LIMOHHBIX 3a00JIEBaHUH, CONPOBOXKIAIOIIUXCS PECIH-
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PaTOpHBIM CHHJIPOMOM, Y OpOIfJIepOB JaBHO JI0Ka3aHO
u sddekruBHo. [Tonck >PPEKTUBHBIX CPEACTB HPO-
(UIAKTHKK PECHUpPaTOPHOrO CHUHIPOMA PA3JIMYHOTO
IIPOUCXOXKACHHUS SABIIIETCS aKTyalbHOU 3a7a4eil HacTo-
SIIEr0 BPEMEHH, TaK KaK NTUIYy HEOOXOAMMO HE TOJIb-
KO 3alUIIaTh OT UH(EKIMOHHBIX OOJIe3HEH, HO U OC-
7a0JsATh BIMSHUE (PAKTOPOB CHMXKAIOIIUX PE3HCTEHT-
HOCTb opranuama nruupl. [loaromy nouck sdpdexrus-
HBIX CPEJICTB, OKa3bIBAIOIIMX aJalTHBHOE JeiicTBHE
Ha OpPTraHU3M NTHIL[, OTHOCUTCS K OCHOBHBIM 3a/1auaM
BETEPUHAPHOM HAYKH.

[IpumeHeHre MUHEPAIbHBIX OOABOK B NTHIIEBO/-
CTBE B OCHOBHOM HAIIPABJICHO Ha HCIONb30BaHHE HX
KaK MCTOYHHMKA OCHOBHBIX MaKpO3JIEMEHTOB — KaJIbL[Us
u Gocdopa — U HEKOTOPBHIX MUKPOIIEMEHTOB, a TAKIKE
KaK MCTOYHUK DHTEPOCOPOEHTOB, CBSI3BIBAIOIIMH TOK-
CHYECKHE IMPOIYKTHI, MOCTyHAIOIKe ¢ KopMaMu (MH-
KOTOKCHHBI, COJIM TSDKENBIX METANIJIOB), M KaK BCIIOMO-
raTelbHOE CPEICTBO MPU MUKOTOKCHKO3aX.

Panee yxe oTMeudanock, 4To MUHEpaIbHbIE KOPMO-
BbI€ J0OABKM OKa3bIBAIOT BIIMSIHUE Ha HOPMAJU3ALHUIO
OOMEHHBIX IPOIIECCOB M BOCCTAHABIMBAIOT OOMEH
OCHOBHBIX MHMHEPAJIBHBIX BELIECTB, MO3UTUBHO BIIHSA-
I0T Ha pa3BUTHE KOCTHOW CHUCTEMbI U NPODUIAKTHKY
KOCTHO-CYCTaBHOHM maronoruu. Takxke paHee ONHUCHI-
BaJIM 3aMETHBIN SHTEPOCOPOLIMOHHBIH 3D (DEKT UCIIOb-
30BaHUSI MHUHEPAIBHBIX JI00ABOK MPUPOJHOTO IPOUC-
xokzieHus [1]. B panee npoBeeHHBIX HCCIEI0BAHUSIX
OTMeuaH MOBBIIIIEHUE €CTECTBEHHON PEe3UCTEHTHOCTH
y OTHUIs! [2-5], B CBA3U C YeM MUHEPaJIbHBIE TIOIKOPM-
KU 11e1ec000pa3HO OTHECTH K TpyIIle MUHEPaIbHBIX
a1alITOr€HOB.

B coBpeMeHHBIX HayYHBIX CTaThIX OTBOJAMTCS 3HA-
YUTENBHOE MECTO BIMSHHUIO aJallTOTEHOB Pa3IHMYHOIO
NPOUCXOXKACHHUS Ha Hecrnenu(PUUecKuii MMMYHUTET
nTtunsl [5-8]. Bo MHOrHX paboTax oTMe4alu BIMSHUE
aJIalITOr€HOB Ha CBSI3bIBAHHE TOKCHHOB UM BBIBEICHUE
UX U3 OpraHu3Ma NTHUIl, T. K. MUHEPaJIbHbIE afanTore-
HBI MEPBOHAYAIBHO HCIIOIB30BAIM B KAaYeCTBE MHHE-
PaJbHOM MOJKOPMKH U dHTEpocopOeHTa [5-9]. bomnee
n1yOOKHMEe HMCCIIEO0BaHUS TOKa3aJd, YTO aJlaliTOreHbl
OKa3bIBAIOT BIUSHUE HA UMMYHUTET NTUIBI [ 1-3; 7-9].

[{eonuTsl — MUHEpaIbHBIE AANTOTEHbI IPUPOTHO-
IO TIPOUCXOXKICHHS — SIBJISIFOTCS] 0OraThiM HCTOUHHKOM
MHKPO- ¥ MaKpO3JIE€MEHTOB, KOTOPbIE MMO3UTHBHO BIIH-
SIIOT Ha OOMEH BEIIECTB U Ha MPOLECChl IMMYHOI€He-
33, OMHOBPEMEHHO YKPEIUISIIOT OMIOPHO-BUTATEIbHYIO
CHCTEMY, BIIUSIIOT Ha Mpoliecc pOpMHUPOBAHUSI KOCTHON
U xpsmeBoi Tkanu [1; 2; 13—15], yto BaxxHO mpu OBI-
CTpoM Habope KHUBOH Macchl. MIcKycCcTBEHHBIE LIEOINUTHI
COZIEPIKaT, KpOME MPUPOAHBIX MAKPO- U MUKPOAJIEMEH-
TOB. HCKYCCTBEHHO BBE/ICHHBIE B MX COCTAB HEOOXO/IH-
Mble JJIS OpraHusMa BemiecTBa. KoMIuiekc Makpo- U
MHKPOAJIEMEHTOB IIPU 3TOM UMEET IMOCTOSHHBII XUMHU-
YEeCKHI COCTaB, B TO BpeMs KakK MPUPOIHBIC IEOTUTHI
UMEIOT HENOCTOSHHBIA COCTaB, KOTOPBIM 3aBUCUT OT
DIyOMHBI 3aJIeTaHUs IUIacTa MpH A00bIue meoauta [1].

60

-rpapnbn‘/’[ BeCTHNK Ypama Ne 03 (218), 2022 1.

AlanTOreHbl MHKPOOHOTO TMPOMCXOKICHUS SIBIIS-
IOTCSl BBIPQXCHHBIMH AQHTAarOHWCTAaMH MaTOTCHHON W
YCIIOBHO MAaTOTEHHOW MHKPO(MIOPHI B OpTaHU3ME IIbI-
msAT-0poinepos [5-7].

AJanToreHbl OPraHUYECKOTO MPOUCXOKICHUS CO-
JiepKar OWOJIOTHYECKH AaKTHUBHBIC BEIIECTBA, IPE-
CTaBJICHHBIC TPOCTHIMH TMENTHAAMH Pa3HOTO CTpOe-
HUS, TAK)KE CTUMYIHAPYIOIINMHI aKTUBHBIH HMMYHHBIN
OTBeT B opranusme [2; 7; 8].

AJanToreHbl PaCTUTENBHOTO MPOUCXOKICHUS CO-
JIepKaT BUTAMHUHBI 1 OHO(ITaBOHOU/IBI, AKTUBHO BIIHSI-
IOIIHE Ha HEeCTEM(PUICCKUI NUMMYHUTET NTHIIBL.

KommuiekcHOe TpMMEHEHHE pa3HBIX aqalTOrCHOB
TaK)Ke YCUIIMBACT ITOJIOKUTEIBHBIN A3PPEKT OT MX MpH-
MEHEHHS.

Cobmronenre TpeOOBaHMH K YCIOBUSAM COACPIKAHUS
Y TEXHOJIOTMH BBIPAIIIMBAHUS OPOMIIEPOB CIIOCOOHO CO-
XpaHUTh XU3Hb U 310poBbe NTHIl. HO coBpeMeHHBIC
YCIIOBHSI COZIEPKAHMS MITHUITHI B KPYITHBIX IITUICBOIYC-
CKHX XO3AHCTBAaX HAKJIAJBIBAIOT OTIIEYATOK HA COCTOS-
HHUE 3/I0pOBBsI IBIUIAT, cOon B pabore 000pynoBaHUSA
TaK)Ke SBISIOTCS CIYCKOBBIM MEXaHH3MOM Pa3BUTHA
pecMpaTopHOi B JPYTOH MTaTONIOTHH Y OpPOIepoB.

Vcnonp30BaHHBIE paHEee aNanTOTeHBl Ha JAPYTHX
BUJIaX YKMBOTHBIX MTOKA3aJH aHAJIOTHYHBIC PE3YIBTaTHI
B IIPO(UIIAKTHKE ITATOJIOTHH OOMEHA BEIIECTB, a TAKKE
B TIOBBIIICHWHM MMMYHHOTO OTBETa M Hecmenupude-
CKOM PE3UCTEHTHOCTH.

[IpuMeHeHHEe afanTOreHOB OPTaHUYECKOTO TPOHUC-
XOXKICHUS ¥ TITyOOKOCTEIBHBIX KOPOB MPOMMIAKTHPO-
BaJIO Pa3BUTHE KETO3a W APyTUe HapyIIeHUs (QyHKINN
MICYCHH Y HOBOTEJIFHBIX KOPOB, a TAK)KE PA3BUTHE PaH-
Hel NOCTHATaJIbHOM MAaTOJOTUU Y HOBOPOXKIEHHBIX Te-
naT1. [Ipu ckapMIMBaHUM KOPOBaM KOPMOB HHU3KOTO Ca-
HUTApHOTO Ka4decTBa TaKXKe Ha3HAdaId MUHEPAJbHBIC
U OpraHMYeCKHe aIalTOreHBI, KOTOPBIE OKAa3bIBAIN
MOJIOKUTEIIEHOE COPOIIMOHHOE ACWCTBHE HA SHTEPO-
TOKCHHBI B OPTaHU3ME KOPOB M CIIOCOOCTBOBAIH YIyd-
IICHUIO KaueCTBA MOJIOKA W YBEIMYCHUIO KOIWYECTBA
MOTy9aeMoi MOJIoO4HOM mpoxykmnu [11-13].

YacTo amanToreHsl HAa3HAYAIOT KaK MCTOYHUK Ma-
KpO- U MHKPOAJIEMEHTOB, a TaK)Ke KaK SHTEPOCOPOCHT
JUTS IPO(UIAKTHKH MUKOTOKCHKO30B [5—7]. B mocTymn-
HOW JNHTEpaType MBI HE BCTPETWIM WH(POPMALUH O
MIPOTEKTUBHOM JICHICTBHU aJalTOTeHOB HA COCTOSHHE
OpPTraHOB ABIXaHHS, HECMOTPS Ha TO YTO IPHU OOIBIION
CKyYEHHOCTH OpoiiepoB U cO0sIX B pabOTe BEHTHIIA-
UM HAONIOMAIOTCS MAacCOBBIE 3a00NIEBAaHUS M OTXON
TITHIIBL.

B cBsI3U ¢ 3THM HETBIO UCCIIENOBAHUS OBIJIO Ompe-
neneHue 3(h(GHEeKTUBHOCTH PA3IMYHBIX MHHEPAIHHBIX
aJafTOTEHOB B KauecTBE MPO(MIAKTHIECKOTO Cpej-
cTBa MH(EKIMOHHBIX OONE3HEH OpPraHOB ABIXaHUS Y
TITHIIBL.

3amaun UCCIeqOBAHNS:

— J1aTh CPAaBHUTEIBHYIO OICHKY BIHSHHUS Pa3Ind-
HBIX MHUHEPAJIBHBIX a/IalTOTEHOB HA YCBOCHHE KOpMa
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U TIOBBIIIICHUE KUBOW MacChl OpOMIIEPOB B MIEPHOJ OT-
KOpMa;

— OLEHHUTH BIHUSHHUE PA3IHYHBIX MHHEPATbHBIX
aIanITOreHOB Ha 3a0071eBaeMOCTh OPOHIEPOB U CTPYK-
Typy 3a00JI€Ba€MOCTH T10 Pe3yJabTaTaM ITaTOJIOT0aHATO-
MHYECKOTO BCKPBITHS;

— OTIPENIeNIUTh YacTOTy BCTPEYaEMOCTH MaTONOTUH
OpraHOB ABIXaHHS Ha (OHE MPOBOAMMON HA MPEAPH-
AT BaKIIMHAIIHH;

— OIPENeTUTh TaTOMOP(OITOTHICCKUE U3MCHEHUS
B OpraHax [BIXaHWS NPH UCIIOJIB30BAHUN Pa3THIHBIX
MUHEpATbHBIX aJallTOTCHOB.

MeTtoaosorust u MeToabl ucciaenoBanus (Methods)

WccrnenoBanns TPOBOAMIM HA TNTUIEBOAYECKOM
MIPEANPUATHH MSCHOTO HampasieHus CBEepaIOBCKON
obmactu, B naboparopun kadenpsl HHPEKITMOHHON U
He3apa3HOM NaTOJIOIMK YPaJlbCKOIO roCyJapCTBEHHOTO
arpapHOro YHHBEPCHUTETA, THCTOIOTHIECKHIE FCCIEI0-
BaHUS IPOBOJIAIIH B TATOMOPQOIOTHIECKOH JIaboparo-
pun ExarepuHOyprckoro KapauoneHTpa.

JUis TIpOM3BOACTBEHHOTO OMNBITA O MPUHIIHAITY
AHAJIOTOB MOAOWPATN TPU TPYIIBI CYTOYHBIX IIBITUIAT
kpocca Arbor Acres mo 2000 ronoB B kaxaou. [lepen
HAyaJIOM HCCIICOBAHNS CYTOYHBIX LBIUIAT PAHIOMHO
B3BEIIMBAIHN (M3 KaKI0H Tpynnsl o 50 romos — mo 25
TOJIOB TIETYIIKOB M KypOYeK), MPOBOIIIIN TOTAIbHBINA
KIMHAYECKAH OCMOTp, YAAJSUIH IBIIUIAT C YPOACTBA-
Mu. B Tedenume Bcero mepmona MCCIIETOBAHUS TEXHO-
JIOTHYECKUH TPOIIECC CONepKaHMs, KOPMIICHUS U BO-
Jorost ObUT ofMHAKOBBIM. Cxema MpoduiIakTHIeCKuX
MEpOTpUATHI coOmogaiack W ObUla HMASHTHYHOM.
Kopmiienre npou3Boauiaocs roTOBIMU KOpMaMu bor-
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JTAHOBUYICKOTO KOMOMKOPMOBOTO 3aBOJIa TIO PEIICTITYPe
B COOTBETCTBHUH C BO3PACTOM NTHUIIBI. ExXXeTHEBHO mpo-
BOJMJIN OPTaHOJICNTHYECKUI KOHTPOJIb MUKPOKJINMATa
B ITUYHUKAX, CIICANIIH 32 pabOTOH BEHTHIIALINH, CKOPO-
CTBIO IBIDKEHHS BO3AyXa W HAJMYHUEM BPETHBIX T'a30B
aMMHaKa, CepoBOIOPOAa, YIIIEKHcaoro ra3a. Ciuenmim
32 MUTHEBBIM PEXUMOM. KOHTpoJBbHAs Tpymmma moiry-
gaja TONBKO KOPMOBBIC M BHTaMHHHO-MHHEPAJIbHBIC
J00aBKH 10 cxeMe xo3siicTBa. [lepBas onbITHAS TPYyI-
ma, KpoMe aHAJIOTHIHBIX JOOABOK TI0 CXeMe XO35HCTBa,
JIOTIONTHUTEIBHO TIOTydana MHHEPATbHBINH aganToreH
(MCKYCCTBEHHBIN IIEOJUT) — KOPMOBYIO MHHEPATIBHYIO
nobaBky «BII-BUT» (OO0 «Copb6ent-K», Poccus),
comepskamtyio 6omee 30 MUHEpPaAIOB, C KOPMOM ITyTEM
MepeMeInBaHs W3 pacdeTa 2 T Ha TOoJoBy. Bropas
OTIBITHAS TPYMIa K CXeMe KOPMJICHHUS, IPUHATOH B XO-
35HCTBE, 110JIy4alia IPUPOAHBIN LIEOJIUT B CMECH C TOP-
(ocamponeneBsiM KOHIIEHTpaTOM. KopmoBasi mo0aBka,
coneprkamias 20 MUHEPAJIOB B MPUPOTHOM IICOJIUTE B
Ooee HM3KOM KOHIICHTPAIWM, YeM HCKYCCTBEHHBIN
neomnt (KMJI «BIII-BUT»), HO oborameHHast TyMH-
HOBBIMH, (YIIbBO- 1 AMUHOKHCIIOTaMH TOp(ocanporne-
neBoro konneHtpara (OO0 «I'mapoluTex» Poccus),
JlaBaJiach IMyTEM IIEPEMEIIIMBAHNUS ¢ KOPMOM U3 pacdyera
2 r Ha ToJIoBYy (Tabmuma 1).

B Teuenmne Bcero meprona NCCIIEIOBAHUS PETYIISIP-
HO KaKJple 7 JHEW paHIOMHO MPOBOIMUIN KOHTPOJb
YBEJIIMYCHHUS KUBOM Macchl OpOMJIepoB, MOIyYCHHBIC
JlaHHbIe (DUKCUPOBAIM B JIHEBHHKE HaOmMOmeHWH. 3a-
TEM PaCCYUTHIBAIIN CPETHECYTOYHbIC IPHBECHI M 3aHO-
cwi B Tabimnel. Kpome 3T0ro, paccauThIBaIN MOKa3a-
TEJIM KOHBEPCHHU U yCBOCHHS KOPMA.

Tabnuna 1
CxeMa ombITa

KopmoBbie u BuTaMuHHO- | MuHepaJIbHbIN aJanToreH legggll};lbleldHll:i(l);lIHT,
I'pynnsi MHHepaJIbHbIE T00aBKH (MCKYCCTBEHHBIH 1€0JINT) -
N TopdocanponeneBbiM
10 cXeMe X03s1iicTBa ¢ KOpMOM
KOHIIEHTPATOM
KonrtponbHas, + - -
n=2000
1-s1 ombITHAS, + + -
n=2000
2-51 OTIBITHAS, + - +
n =2000
Table 1
Scheme of experience
F ef”d and vitamin and Mineral adaptogen Natural zeolite enriched with
Groups mineral supplements (artificial zeolite) with feed eat sapropel concentrate
according to the farm scheme P Prop

Control, + - -
n = 2000
I* experienced, + + -
n = 2000
2" experienced, + — +
n = 2000
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Fig. 1. Dynamics of live weight gain by groups, g

Tabnuua 2
JuHaMuKa yBeIudeHN s )KUBOJ MAacChl Y OpoiiiepoB B epHof, IPOU3BOACTBEHHOTO ONBITA

T neeetopanms KOH"I"’p;)‘];](;Haﬂ, 1-s1 OHLI:HaSl rpymnma, no/: 50 | 2-m OHbI:Haﬂ rpynma, n;ﬂSO
1 0,045 + 0,003 0,045 + 0,003 0 0,045 £ 0,003 0
7 0,181+0,013 0,201 £ 0,008 11,0 0,190 £ 0,005 5,0
14 0,467 = 0,023 0,527 +£0,018 12,8 0,536 + 0,009 14,8
21 0,801 £0,010 0,884 + 0,011 10,4 0,957 + 0,009* 19,5
28 1,264 0,012 1,420+ 0,016 12,3 1,345 + 0,005 6,4
35 1,439 £ 0,024 1,712 + 0,005** 19,0 1,818 £ 0,003** 26,3
42 1,848 0,015 2,208 = 0,003* 19,5 2,202 £ 0,003* 19,2
*P < 0,05; **P < 0,01.
Table 2
Dynamics of the increase in live weight in broilers during the production experience
Research days Control, n = 50 I* experienced group, n = 50 | 2" experienced group, n = 50
g % g %
1 0.045 £ 0.003 0.045 £ 0.003 0 0.045 £ 0.003 0
7 0.181 £0.013 0.201 =0.008 11.0 0.190 + 0.005 5.0
14 0.467 = 0.023 0.527 £0.018 12.8 0.536 £ 0.009 14.8
21 0.801 £0.010 0.884 £0.011 10.4 0.957 £ 0.009% 19.5
28 1.264+0.012 1.420+£0.016 12.3 1.345 + 0.005 6.4
35 1.439+£0.024 1.712 £ 0.005** 19.0 1.818 + 0.003** 26.3
42 1.848£0.015 2.208 £ 0.003* 19.5 2.202 + 0.003* 19.2

*P < 0.05 P < 0.01.
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Fig. 2. Dynamics of growth of average daily weight gain by groups, g

[Tocne exxeHEBHOTO KIMHUYECKOTO OCMOTpa you-
paJii MaBIIMX LBIUIAT U IIPOBOIMIN MAaTOIOTOaHATO-
MHYECKOE BCKPBITHE TPYIIOB, ONMCHIBAIN N3MEHEHHS,
ocoboe BHMMaHHE OOpalllaJii Ha COCTOSIHUE OPTaHOB
JbIXaHus, nposoxwin (oropukcanyro. [1aBnryro nru-
Iy BCKPBIBAIM W OTOMpAIM MaTMaTrepuan Uil TUCTO-
Jornyeckoro uccienosanus. OToOpaHHBIM Marepuan
(uKcnpoBaIy, 00€3BOKMBAIM B CIIUPTaxX, 3aJIMBAIN B
napaduH, TOTOBUJIM TUCTOCPE3bl M OKPALIMBAIN T'eMa-
TOKCHJIMHOM U 503MHOM. Bce 3Tarrbl rucToIornieckoro
HCCIIeJOBaHUS IPOBO/IIIHCE C UCTIONB30BaHUEM 001I1Ie-
TIPUHSTHIX METO/HK.

Jnist TpUTOTOBIIEHHS THCTOJIOTMYECKUX CPE30B HC-
MTOJIb30BATI POTOPHBIA MuUKpoToM HM-450 Microm.
[TonydeHHBIE THCTOIOTHYECKHE CPe3bl MPOCMATPUBA-
JU B CBETOBOM MHKpockone Mukpomen-1P u ¢doro-
(ukcammro ocymecTBIsUH  PoTokamepoir Levenhuk
Series C 300. ITomy4eHnsli nudpoBoi MaTepua mo-
BEprajicsi CTaTUCTHYECKOH 00paldoTKe.

PesyabraTsl (Results)

B pesynbrare mpoBeAEHHBIX HMCCIIENOBAaHUN OBLIO
YCTAHOBIICHO, YTO OpOWIIEpHI, NOIyYaBIINe AOTIOIHH-
TEJIbHO K OCHOBHOMY DAIMOHY M J100aBKaM, HCIIOJb-
3yeMBIM B XO35HCTBE, pa3iIMuHble MUHEPAJIbHBIC a/lall-
TOTEHBI, JIy4Ille IePEeBAPUBAIN M YCBAUBAIIM KOPM, UTO
OTPaXKaJOCh B YBEIMUCHNH KHUBOH MACCHI IPU KaXKJOM
B3BELINBaHNU.

COOTBETCTBEHHO, CPEHECYTOUHBIC MPUBECHI TaK-
ke OBLTH BBIIIE B OIBITHBIX Tpymmnax (Tabmuma 2), 9To

TaKkKe Xopomo BHAHO Ha puc. 2. [Ipm anammse pe-
3yJIBTAaTOB B3BEIINBAHUS LBIIUIATA IPH CKAPMIIMBAaHUU
a/IalITOTEHOB OTIEPEXKAJIH 0 KUBOW Macce CBEPCTHH-
KOB M3 KOHTPOJIbHOHU rpymnmsl. Ha puc. 1 mpezacrasnena
JIMHAMHKA OTKOPMa LBITUISAT-OPOIMIICPOB C OLEHKOH M3-
MEHEHHSI MacChl TeJla. B ONBITHBIX IPyIITax MTHIL TOKa-
3aTeJM POCTa M Pa3BUTHS B CPABHEHUU C KOHTPOJIILHOM
TpyIOi ObLTH 3aMETHO Jydlie. B koHIe oTkopma mMac-
ca Tena OpOIJIEpOB B ONBITHBIX TPYHIAX JOCTOBEPHO
IIPEBBIIIANA XKHUBYIO Maccy OT OpOiIepoB KOHTPOJILHOMH
TPYIIIBI, KpOME TOTO, YOOHHBIH BBIXOJ] OB BBILIE.

[Tpu oneHKe paBHOMEPHOCTH HAOOPA JKMBOH MaCCHI
MO’KHO 3aMETHUThH BOJIHOOOPA3HbIC N3MEHEHHS, BEPOSIT-
HO, CBSI3aHHBIC C (PU3UOJIOTHUECKIMH HEPECTPOIKaMHU
B Opranusme ntuisl (puc. 1, 2).

[epuon craga (mpoBana) B HaOOpe Macchl MOYKHO
OOBSICHUTH TeM, 4TO ¢ 14-ro JHS MIET CMEHa panmo-
Ha CO CTapTOBOTO HAa POCTOBBI M OJZHOBPEMEHHO II0
TEXHOJIOTHH COBIAJIACT C BaKIMHAIMEH OT MH(EKIH-
oHHOTO OpoHxmTa Kyp. Ilepmox ¢ 17-ro mo 24-it neHs
COBIIAJIa€T C BaKIMHAIMEH IPOTUB HHQEKINOHHON
OypcanbHOM O0Je3HH, CO CMEHOM pannoHa ¢ pOCTOBO-
T0 Ha (PUHUIIHEINA 1, COOTBETCTBEHHO, C OTMEHOM aHTH-
6notukoB. [Tociie 3TOro 3aMeTeH JOCTOBEPHBIH Pe3Knit
Ha0Op Macchl Tea y OpOIJICpOB B ONBITHBIX I'PYIIIAX.

[lpn w3yueHMM TmapaMeTpoB MHKpOKIMMAara B
NTUYHUKE B TEYCHHUE BCETO MEPHO/Ia NCCIICIOBAHNUS OT-
MeYalli HeIOCTAaTKH B paboTe BEHTHIISIIINH, CHIDKCHNE
CKOPOCTH JBMKCHUS BO3/[yXa, TOBBIIICHUE BIaYKHOCTH
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BO3/lyXa M KOHIIGHTPAllMM BPEAHBIX ra3oB (aMMHaKa,
CEpOBOJIOPO/Ia U YIJIEKUCIIOro raza). Kpome toro, B 01-
JIeNIbHBIE THU TeMIIepaTypa Bo3yXa BHyTpH NTHYHUKA
TaK)Ke HECKOJIBKO MPEBBIIIaa MAKCUMAJIBHO JOMYCTH-
MbI€ 3HAYECHUS.

[Ipu exxeTHEBHOM KIIMHMYECKOM OCMOTpe yOupaiu
MaBIINX IBIIUIAT U MPOBOIWIN TaTOJIOTOAHATOMUYE-
CKoe BCKphITHE. [IpH MakpOCKOIMMYECKOM HCCIeI0Ba-
HUM ONpPENeNsUTN IPUUUHY Ta1eXa, a B KOHIE OIbITa —
CTPYKTYpy 3a00JIEBAEMOCTH U I1a/1eKa ITHUIIbI, a TAKXKe
U3MEHEHHUS B COXPAHHOCTH IOTOJIOBbSI IIPU UCIOJIB30-
BaHWU MHUHEPAJIBHOTO aJanToreHa (MCKyCCTBEHHOTO
LEOIUTA) U B TPYyIIe, MOJy4yaBIled MPUPOIHBIN 1€0-
JIUT, 000TalleHHBIH TOp(OCaNPONeNeBbIM KOHIIEHTpa-
toM (Tabmuua 3, puc. 3, 4). Kpome toro, mpu npose-
JICHUM HCCIIeJJOBaHUH HHQEKIMOHHbIE 3a00JeBaHus
OpraHoB JIbIXaHHs y OpOIlJIepOB OTCYTCTBOBAIIH.

IIpu orieHKe COXPAaHHOCTH MOTOJIOBbS MIPU UCTIONb-
30BaHUM MUHEPAJIBHOTO aJanToreHa M3 TaOiuibl 3
BUJHO, 4TO B |-if OMBITHOI IpyIne COXPaHHOCTh NTH-
16l ToBBICKIIach Ha 11,3 %, a BO 2-i ONBITHOM rpymime —
Ha 11,2 % (puc. 3).

[To xonmMyecTBY MaBMIMX LBILIAT 32 BECh MEPHON
UCCJIEZIOBAaHUS B ONBITHBIX Ipymiax najo B 3,7 pasa
MEHBIIIE, YeM B KOHTPOJILHOM TpyTIIIe.

[Tpn wuccnenoBanuy Ha HMHQEKIMOHHBIE OOJNE3HU
pe3yabTrar ObUT OTpULATEIbHBIM. [IpH OLleHKe CTPYKTY-
PBI MaJieka MpU UCIIONB30BAaHUN MHUHEPAIBHOTO a/1arl-
TOTE€HA BHJTHO, YTO BOCHAINTEIbHBIC 3a00JICBaHUS Op-
T'aHOB JIBIXaHUs BOSHUKAIOT PEKE B OMBITHBIX TPYIIaX,
4eM B KOHTPOJIBHOM.

K acdukcnn, cBsi3aHHOW C HAPYIICHUSIMY BEHTUIISI-
MM W MOBBIIICHHON 3ara30BaHHOCTH BPETHBIMHU ra3a-
MU, OBUIM MEHEE YYBCTBHUTEILHBI OpOHIIEepHI OMBITHBIX
rpynmnax B 2,4 pa3a 1O CPaBHEHHUIO C KOHTPOJILHOH
TpYIIOH.

CHU3MIOCH KOJIMYECTBO 3a00JI€BaHUI OPraHoB IH-
IIeBapeHHs B ONBITHBIX TpymIax B 1,5 pasa o cpaBHe-
HUIO C KOHTPOJIBHOM.

[To 3a001€BaeMOCTH KOJIMOAKTEPHO30M B OIBITHBIX
rpymnmnax Takke 3aMeTHO CHUXKeHHe B 7,7 pasa.

[To Bcem HezapaszHBIM 00JIE3HSIM OTMEYAIN CHHXKE-
HHE 3200JIeBaEMOCTH B OIBITHBIX IPYIIIax MO CpaBHE-
HUIO C KOHTPOJIBHOM.

Tabnmuna 3

CoxpaHHOCTH IIOTO/IOBb: M IPUYNHBI NafieKka 6poiiiepos

Tpuunmb nazeska Kounrtpoubnasi, n =2000 | 1-s1 onbiTHast, n = 2000 | 2-s1 onbITHAS, 2 = 2000

TosioB % TosioB % T'osioB %

ApdpocaxymimT 30 1,5 12 0,6 12 0,6

Acuxcus 26 1,3 5 0,25 5 0,25

bo:. opr. apIx. 35 1,75 19 0,75 15 0,95

l'emarur 76 3,8 1 0,05 1 0,05
ITeputoHuT 18 0,9 2 0,1 2 0,1

Bon.opr. num. 45 2,25 29 1,45 35 1,75

Jucrpodus 40 2 3 0,15 3 0,15
O06e3BOKUBaHNE 17 0,85 8 0,4 8 0,4

Konmbakrepnos 23 1,15 5 0,25 5 0,25
Bcero naJjio 310 15,5 84 4,2 86 4,3
CoxpaHHoCTb, % 84,5 - 95,8 - 95,7 —

Table 3
The safety of livestock and the causes of the death of broilers
Causes of the case Control, n = 2000 I* experienced, n = 2000 | 2" experienced, n = 2000

Heads % Heads % Heads %

Aerosacculite 30 1.5 12 0.6 12 0.6

Asphyxia 26 1.3 5 0.25 5 0.25

Respiratory diseases 35 1.75 19 0.75 15 0.95

Hepatitis 76 3.8 1 0.05 1 0.05
Peritonitis 18 0.9 2 0.1 2 0.1

Diseases of the digestive 45 2.25 29 1.45 35 1.75

system

Dystrophy 40 2 3 0.15 3 0.15
Dehydration 17 0.85 8 0.4 8 0.4

Colibacteriosis 23 1.15 5 0.25 5 0.25
Everything has fallen 310 15.5 84 4.2 86 4.3
Safety, % 84.5 — 95.8 — 95.7 —
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Fig. 4. The number (heads) of fallen broilers, depending on the cause, by groups

B menom manex mo CpaBHEHHIO C KOHTPOJIEM B
OIIBITHBIX TpyMIax ObLT HIDKE B 3,7 pasa.

CrpykTypa 3a001€BacMOCTH B KOHTPOJIBHON TpyTI-
e (puc. 5), Ipu UCIOIb30BaHUM MUHEPAIBHOTO a/larl-
TOreHa (MCKyCCTBEHHOTO IIeonTa) (puc. 6) u Ipupoa-
HOTO IIe0JHTa, oOorameHHoro TopdocarporneneBsM
KOHIICHTPATOM, IIPE/ICTaBJIcHa Ha pHC. 7.

IIpu maroa0roaHaTOMUYECKOM BCKPBITHU MPU Ma-
KPOCKOIIMYECKOM HCCIICIOBAHUHU YAIlle BCETO BBISBIIS-
JIM TTOPAKEHUSI TPAXEH, PEIKE — TMOPAKCHUS JIETKUX U
BOCTIAJICHHST BO3/IyXOHOCHBIX MEIIKOB. [laTomorudue-
CKHUE MMOPAKEHUSI IIXATEIIbHON CHCTEMBI y OpOWIepoB
(puc. 8-10).
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Fig. 5. Structure of morbidity and mortality of broilers of the control group
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Fig. 6. The structure of morbidity and mortality of broilers of the 1 experimental group
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KauecTBeHHasi OlEHKa MaTOJIOTOAHATOMUYECKUX
W3MEHEHUH B OpraHax JIbIXaHus y OpOHIepOB OIBITHBIX
TpYII MOKa3aja, 4TO NOpaKEeHHs JEerKUX ObIIIM He3Ha-
YUTETbHBIMU (pUC. 12) O CPaBHEHUIO C KOHTPOIBHOM.
VY GosbIIMHCTBA MABIIMX OpPOMIIEPOB M3 KOHTPOJIBHON
rpyMIbl HAOMIOMAIN OTIIOKEeHUsT (PUOpPUHA B Tpaxee U
Oponxax (puc. 8), CKOIICHHE SKCCYIaTa U Pa3BUTHE a3-
pocakymuta (puc. 10), 3acTOiHYI0 TUTIEPEMUIO U OTEK
nerkux (puc. 9), pexe mieBponHeBMOHUIO. Takxke nmpu
THCTOJIOTHYECKOM HCCIIeIOBAaHUU TMaroMopdooruye-
CKHE M3MEHEHUsI Ha KIIETOYHOM YPOBHE OTMEYAJINCh B
HE3HAYUTEIBHOW CTENEHH Y LBITUIST ONBITHOM TPYIIIIBI,
Oosee rpyOble M3MECHCHHSI MbI HAONIOMAIN Y IIBIIUIAT
KOHTpOJbHOU rpynnel. [Ipu rucrosornyeckoM uccie-
JIOBAaHUU MaKPOCKONMYECKH HEU3MEHEHHBIX JIETKUX
Yalre BCero oOHapyK1BaJli allbBEOJIUT, MUKPOOPOHXHT
WM TIEpUOPOHXUT, IEPUBACKYJISIPHBIC ¥ IEPHOPOHXH-
aJbHBIE OTEKH, B TKaHH JIETKOTO OTMevald JUMQpOuI-
HOKJIETOYHbIE MH(QWIBTPATB M OTIIOKEHUE TeMOCH/IC-
puna (puc. 11).

Oo6cy:xnenue u BbIBoAbI (Discussion and Conclusion)

AHanu3 TPOBE/ICHHBIX HCCICAOBAHUI 10 OLICHKE
NPOTEKTUBHON S((PEKTUBHOCTH Pa3IMYHBIX MHUHE-
paJIbHBIX aJaNTOTCHOB B NpOodMIaKTHKE WH(EKINOH-
HBIX OOJIC3HEH OpraHoOB JbIXaHHS y OpOWUIEPOB IMO-
KazaJl, YTO MPOUCXOJUT YIYYIICHHE KadyecTBa OTKOP-
Mma Ha 19,5 % u 19,8 % B cpaBHEHHU C KOHTPOJIHHOU
rpynnoi. Ilo crpykrype HnpuuuMH majgexa OTULBI B
OITBITHBIX I'PYIIIAaX YMEHBIIMIOCH KOJIMUECTBO MAaBIIHX
u3-3a 3a00JIeBaHUi OPraHoB JIbIXaHMUS; 110 MPUYNHE ac-
(uKcuy, CBSI3aHHOW C HApYLICHUSIMA MUKPOKJIMMAara B
KOHTPOJIHOU TPYIINE Haio B 2,5 pa3a O0JIbIIIe IBITUIAT.

[Tpn aHanu3e mpUYMH TajeXa NPAKTHYECKH II0
BCeM 3a00JIeBaHMAM, BBI3BABIINM IaJI€K NTHIIBI, CHH-
3UJIaCh CMEPTHOCTb 110 CPaBHEHMIO ¢ KoHTposieM. [Ipn
AQHAJIM3€ JAaHHBIX M1aTOJIOT0AHATOMUYECKOTO BCKPBITHS
OTMETWJIM MEHEE BBIPA)KEHHbIC M3MEHEHUSI BHYTPEH-
HUX OPraHoB Yy IaBIIMX OpOMJIEpPOB ONMBITHBIX I'PYIHIL,
YeM Y NTHIl KOHTPOJIbHOM TPyNIbl. AHAJIOTHYHBIE U3-
MEHEHHs OBbUIN OTMEYEHBI MPU TMCTOJOTMYECKOM HC-
CIIEZIOBAaHUH JIETKUX Y OpOepoB OOCWX OIBITHBIX
TPYII, OHU UMEJIH MEHEE BhIPaXKEHHBIE ITATOMOP(OII0-
THYECKHE M3MEHEHHUS. DTH Pe3yJbTaThl COMIACYIOTCS
C paHee TOJyYCHHBIMH JaHHBIMH IO HCCICAOBAHUIO
a/IalITOTEHOB B yCJIOBHSIX HCKYCCTBEHHO HHIYLIMPOBaH-
HOH MIMMYHOCYTIPECCHH Ha JJa00OPAaTOPHBIX KUBOTHBIX.

[TpoBens aHanmM3 IOMYYEHHBIX MAHHBIX, MOXKHO
C/ienaTh BBIBOBI:

1. Ilpn HapymIeHUsIX MUKPOKJINMAaTa B NTUYHUKAX
OTMEYaIM yBEIMYEHHE Majeka NTHLBI 0 NPUIMHE
ac(UMKCHUH, IIPU ATOM B ONBITHBIX I'PYIIIAX MAJEK OBLI
HIDKE, YeM B KOHTPOJIBHOH TPpyIIIIe, T/ie NTHIA HE TTOITy-
yasa aganToOreHBI.

2. Ilpu ucHONb30BaHUM Pa3HBIX AJANTOTCHOB IO-
BBIIIAETCS KOHBEPCHSI KOPMA U IBIIIISITa-0poiIepsl MH-
TEHCHUBHEE HAOMPAIOT )KUBYIO MAacCy: B OIBITHBIX IPYII-
max Ha 19,5 % u 19,8 % Gonpmie, 4eM B KOHTPOJIEHOM.

3. Ilpu ananm3e majexa M pe3yJabTaToB MaTOJIOTO-
AQHATOMUYECKOTO BCKPBITHS OpOWIEPOB, MOIydYaBIINX
aJalToOreHbl, CHU3WIOCh KOJUYECTBO MaBLIMX: B 1-i
onbITHOH rpynme —Ha 11,3 %, a Bo Bropoii —Ha 11,2 %.

4. TIpu matomopdosorndeckoil omeHke OonezHei
OPTaHOB JBIXaHUS BBIIBICHHAS MATOJOTHs ObLIa CBA-
3aHa ¢ HAPYIICHUSIMHU MUKPOKIIMMATa B ITHYHHUKAX.
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Puc. 8. Tpaxeum Puc. 9. Ilnesmonus Puc. 10. Aspocaxynnum
Fig. 8. Tracheitis Fig. 9. Pneumonia Fig. 10. Aerosacculite

. o ‘-r’-...f, e

LA 5 iy SRR 4 ,
Puc. 11. Konmponvuas epynna. Mukpocmpykmypa neskux. Puc. 12. Onveimnuas epynna. Mukpocmpykmypa neekux.

Yuacmiu ¢ aumgpoudHoxnemounoi uHdunompayuer. Oxpacka cemamorxcunurom u 303urom. ¥Ye. x100

Oxpacka eemamoxcununom u 203uHom. Ys. X100
Fig. 11. Control group. The microstructure of the lungs. Fig. 12. The experimental group.
Areas with lymphoid cell infiltration. The microstructure of the lungs. Staining by hematoxylin

Staining by hematoxylin and eosin. Magnification lens x100 and eosin. Magnification lens x100

S. Ilpm npoBeaeHUHM MaTOMOP(OIOrHYECKOTO W TPOJIBHOM IPYNIIBI M MEHEE BEIPAKCHHBIC N3MEHEHHS —
THCTOJIOTHYECKOTO MCCIIEIOBAHMS y MaBIIMX HBIUIST-  OT OpOisIepOB ONBITHOW TPYIIBI, YTO CBUACTEILCTBYET
OpoiIepOB OTMEYAIN M3MEHEHUsSI CO CTOPOHBI OPraHOB 00 OPraHONPOTEKTUBHOH 3((PEKTUBHOCTH HCIONIB30-
JIbIXaHMs, HO CTENCHb WX BBIPAXKEHHOCTH Obla pa3-  BaHHMs MHHEpAIBHOTO aJarToreHa MpH 3a0oJeBaHMsX
HOW: rpyOble N3MEHEHHSI OTMEUAJIN OT OpOIJIEpOB KOH-  OPraHOB JBIXaHUS y MTHIIBL.
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Effectiveness of prevention of respiratory infections in
poultry with the use of natural feed adaptogens
of domestic production
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Abstract. Modern conditions of poultry farming dictate a continuous search for effective means that increase the
natural resistance of the organism of poultry. In this regard, a study was conducted using mineral adaptogens of
domestic production in order to determine its effectiveness of adaptogens of different origin of domestic produc-
tion in the prevention of infectious respiratory diseases in broilers. The objectives of the study were: to determine
the preventive effect of mineral adaptogens in the safety of livestock, the quality of broiler fattening, the structure
of morbidity against the background of taking adaptogens and the prevention of infectious diseases of birds, as
well as the morphostructure of the respiratory organs. Methods. The studies were carried out using generally ac-
cepted zootechnical, pathomorphological, histological and statistical methods. Results. The changes in the body
of broilers with the use of various mineral adaptogens are described. Microscopic changes at the level of tissues
and cells in the lungs are described. During histological studies, the structure of cells and tissues, with the use of
various mineral adaptogens, was more morphologically mature and was in a functionally active state, and inflam-
matory, dystrophic an necrotic processes were observed in the control group. The conducted studies convincingly
prove the influence of mineral adaptogens on the increase of natural resistance and its organoprotective proper-
ties. Scientific novelty. For the first time in terms of production experience, an assessment of the effective effect
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of various mineral adaptogens on the fattening of broilers is given. The assessment of macro- and microscopic
examination of the trachea and lungs is given. As a result of the conducted studies, the preventive effect against
infectious diseases of the respiratory system and the organoprotective effect of feeding mineral adaptogens from
various domestic manufacturers were proved.

Keywords: adaptogens, histology, respiratory organs, fattening quality, infectious diseases of birds, treatment,
prevention, pathomorphology.
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