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Pe3rome. Maxona necmuyuo Sumo [legpon cypyHKanu mavcup KUiuul naumuoa KaiamywliapHuHe mumycuoazu
Vzeapuuinapea bauwnanean. Sumo [egonnu oxopu dozanapoa (1/20 LD50) 3—7 kynaux myodamaapoaéx Oyiaxiapapo
MYCUKIAP 64 NEPUBACKYIAP 30HANAPOA KOALA2EeH MOIANAPUHUHE DeAKMUE KATUHIAWUWY Ky3amunou. Ywby yzeapuwinap
UHMEPCMUYUAN WUl 8a MUKPOYUPKYASAMOP Oy3unuwnap (oHuoa pugodcianaémean KOMNEeHCamop x#agob cugpamuoa
baxonanou. 14-30 xyunuk myooamaapea keaub 0Kopu 003aiap mavCupudd KowlAeeH MOAAIAPUHUHE HUCOUU Matl0oHU
Ce3UNapau  OW2aHu, KOPMUKO-MeOVIIAD aPXUMEKMYPAHUHE Oy3uiumi (OoHUOQ CHPOMAL DIEMEHNIAp VCMYHIUSU
Kyuaveanu Kaio smunou. 90 kynaapoa sca ¢ubpos scapaénnap 6apkapop myc oaud, IuM@Poud napeHxumManune ampogpux
peoyKyusacu OunaH yuyHIauean xon0a HamMoén 6ynou. By 003a mavcupuoa cemus xyicaupanap peaxyusacu Mybmaoui
mycoa Keuou: 3pma myooamaapoa gaoiiauys Kysamunean 0yica, KeluHeu 0aepaapoa YIapHuHe cOHUu OapKapoprauou
6a 90 xyunapoa nacaiiuw meHOeHYUsCU HaMoEH OYI0U.

Kanum cyznap: mumyc, karamyw, necmuyud, dumo Hepon, cypynkanu mavcup, MOp@ono2ux yeapuuiiap.

Abstract. The article is devoted to changes in the thymus of rats during chronic exposure to the pesticide Ento
Defol. At high doses of Ento Defol (1/20 LD50), reactive thickening of collagen fibers in interstitial barriers and
perivascular zones was observed after 3—7 days. These changes were assessed as a compensatory response developing
against a background of interstitial edema and microcirculatory disturbances. By days 14-30, high doses resulted in a
significant increase in the relative area of collagen fibers, as well as an increased predominance of stromal elements
against a background of disruption of the corticomedullary architecture. After 90 days, fibrotic processes stabilized,
manifesting themselves in combination with an atrophic reduction in the lymphoid parenchyma. At this dose, the mast cell
response was moderate: whereas activation was observed in the early periods, their numbers stabilized in later periods,
and by day 90, a downward trend was observed.

Key words: thymus, rat, pesticide, Ento Defol, chronic exposure, morphological changes.

Hon3ap6smru. AlpcuMoH O€3M TaHAHWHT  WIUIAIIKA OWJIaH TYpiIH OMWJUIAPHUHT PHUBOXKIIAHWII

OHOJIOTHK XUMOACHHU MAKIUIAHTUPUIT Ba CaKJIaIl

yuyH okaBoOrapmup [1]. HmmyHoMopdomorus
coxXacuIard MyTaxacCHCiap HMMMYH THU3HMHHH
ap30jlap, TYKUMajap Ba XyxXailipanap TYyIuiamu

cudparnga OenruiaiAunap, yJIapHUHT WIIN TaHAHH
TYpJM KacaJUIMKJIApAaH XUMOS KWIMIIra Ba TaHara
QUTaKa4YOH KUpHO KenraH OeroHa MopajajapHH HyK
Kunuiira Kaparuirad [8].

Ummyrnter ti3umu nHpeknmsmapra (Oakre-
puai, BUPYCIH, KY3UKOPHH) Ba TOKCHHJIApra TYCKUH-
JUK KWiagd. VIMMYHUTET THU3UMHUHHMHI HOTYFpHU

€XTUMOJIU OpTaan, Oy XaM ayTOMMMYH KacaJlluKiap-
HUHT PUBOXKIIAHMIIIMTA 0JIH0 Kemaawu [5, 9].

Typnu sKCrIepUMEHTAlT Ba KIMHUK Ky3aTHIIIAP
MECTULMIAP TabCUPHUIA TUMYCHHHT MOP(QOPYHKIHU-
OHaJI XOJIaTUJla KECKHUH Y3rapululapHA KypcaTaju.
Bupok, necTHIMIHUHT TypiM JO3aJapHHU OMp MapTa
KyJJaraHuaaH KeWuH TUMycaard MOpQOJOTHK Ba
THCTOKUMEBUN y3rapuiap TaKKOCJIaHMauH.
Bynnan Tamkapu, Typid NECTHIUIIAP TabCUPHIA
Oe3nma comup Oynaauran >kapa€Hiap Xakuna TYIUK
MaBIyMOTIap WYK. Amaduérmapma Iurto edomHu 33
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MYWTa OJITaH MeCTHUWAJiapra Iydop OyiaraHuaan
KeWWH TUMYCIAard aJanTuB PeaKUsUIapHUHT XOJIaTH
XaKuga erapiuya KEHI KaMpOBJIM MAabiIyMOTIap
MaBXyJ 3Mac. bymapHuHr Gapwyacu opraHn3Mra Ie-
CTHULUAHUHT TYpiH Ao3anapura OWp Mapra TabCUp
KWITraHaaH KelnH Oe3naru MopdodyHKIImoHan y3ra-
puliapHu  Oatadcwn  YpraHWII — 3apypIUTHHH
OKJaiimu, Oy YHUHT axaMHsATH J>KUXATHAaH XKyJa
myxumaup [3, 6, 7].

Tankukor Makcaau. OHro JleoaHUHT
CypyHKalld TabCUpHIA KaJaMyIUIAPHUHT THMYC
0e3uaa MOp(OJIOTHK Y3rapuIuIapUHH YPTaHHII.

TagkukoT MaTepuaju Ba  yciayoJuaapu.
OxcnepuMenTan Tagkukotr 150-200 r orupiukmaru
KaTTa E€NUIM SpKaK Kajgamynuiapaa yrkazunau. daxar
9pKaK KajaMylulap TaHJIaHWIIMHUHT cababu —
TOPMOHAJ TNHKIUIAD TabCHPH Ba PENPOAYKTHB
TU3UMIa OHUJ Y3rapuuuiap ymoOy TagKUKOTHHHT
Makcaau ~ OynMaraHw  y4yH  HaTIKaJTapHUHT
TAIKUHUHY cofanamtupuianp. Juro dedon Typim
Jo3ayap/ia ONIKO30H WYH, DJpPUTMA IMAKIHAa, Od
KopuHra 0opunau. bus necTHuuaHN TUCTUIIAHTaH
cyBna sputauk. 1/20 JIA50 nmozacm moc paBumia
TaHJaHgd. MeTaiul 30HUIM  CTaHIApT  LINPHIL
KaJTaMyIIHHHT OF3Ura 4yKyp >XOWIAIITHPWIAAUA Ba
mperapar acta-cekuH dopunau. [ledomuantan orus
OpKaJTi FOOOPHIN YCYJTH, OUp KaTop MyayutuIapHUHT
¢bukpura kypa, nectuuuuIapauHr 85-90% xomnapaa
OpraHu3Mra O3uK-OBKAT Ba CyB OWIaH KUpUO
OOpUIIMHY XUCOOTa OJITaH XOJIJa TAHIAHTaH.

JII50 ra Tenr OYynraH meCTUIMI J03aCH
(Ypraua ymmm mo3acw) "XaBpcu3nmK Ba aTpod-
MYXUTHH Mmyxogasza KHJTHII tanabnapu"
necTuruaapaan Qorgamanum macmopTuaa (2022)
KypcaTWiral MabJIyMOTIapHHU XUCOOTa OJIraH XoJaa
Tannanrad. Kanamyuuiap yayH tana Bazaura 3520 mr
/ xr Hm tamkun kwinagu. Uly Ownman Owpra,
kamamynmiap yaya 1/100 JIZI50 ra TeHT MmecTHIT
J103aCH uyerapaBuiira TYFpu Kenaay; ailHaH MaHa IIy
JI03aHM WHCOH Ba CYTOMH3YBUWIAD OpPTaHHU3MHU
NECTULMIAPHU WHTEHCHB WILIATaIUTaH
XyIoyngapAa Te3-Te3 ydpaTaad, HIYHUHT YIyH YHH
KyJUTam aManui Kuxataadn MyxuMm. JledoramanTHUHT

1/20 JIJI50 rta TeHr [go3ajapu MOC paBHIIIA
yerapamad S5 OapaBap fokopu OYymu0, oymHTaH
MabIyMOTIapHd  npenaparauar  1/100  JIJ50
TabCUPHAA OJIMHTaH MabJIyMOTIIap Onman

COJIMIITUPHIL YYyH HUUIATWINH. byHpail jnosamap
MeCTUIA Wnutad YuKapum Ba nedonmanus OniaaH
UIyFyJUIaHAIUTaH HMHCOHJNApra TabCHP  KHJIMIIH
MYMKHH.

llly acocna TaHnaHras Qpakuusap:

* 1/100 JIdso (35,2 mr/kr) — derapaBuil 1103a
cudparuga, YyHKH ymOy MUKIOP HECTUIMIIAP
WHTEHCHB KYJUIAaHWIAWraH XyAyZJapia oJaM Ba
CYTOMU3YBUWIAp JOy4 KEIHIIM MYMKUH OYnran
Jlapakara sSiKuH;

*1/20 J[so (176 wmr/kr) — moc paBumga 5

OapaBap toxopu 0ynu6, 1/100 JI/Iso Tabcupu Owiian
TaKKOCJall UMKOHHHU Oepaju.

YHu kyn MapTta Kymwtam 3 ol maBomuna
amainra omupuiaaad, Oy XxaiBOHHUHT yMpuHUHT 1/10
KHCMHTa TYFPH KeIaH.

XaifBoHIap TypyXjapra TakCUMOTH (kamu 66
Ta SpKaK KajJamyIu):

1. WuTakT rypyx — 6 Ta KajamyI.

2. Hazopar rypyxu — 30 Ta kajmamyiu
(mucTuiianrad cyB obopunany; 30 Ta xaiBoH — 3, 7,
14, 30, 90 xyH maBOMHIIA).

3. 1/20 J1[so rypyxu — 30 Ta xajgamyu
(xap xyHu 3 ol maBommaa, Tekmmpys 3, 7, 14, 30, 90
KyHJIap/a).

Arn3oHMHT MOp(ODYHKIHOHAT XOJATHUHU Y-
TaHWII Y4yH O3 MpenapaTHd KyJamgan 3 coar yT-
rav, KajamynuiapHu Yiamaupamus. llectumun Owiax
3axapiaHrad Kajamyuuiap, ITyHWHTAEK, Ha3opaT Ba
HMHTaKT TYpyX{d Kajamyuuiap OMp BaKTHHHI Y3Huza
TaBCcHA dTWIraH 3aMoHaBuii Bocutanap (CO2) octuna
HapKO3 KWINHAJH, CYHIpa TaKpuOaiaH YMKapUIaaH.

XaiiBoHyiapHu TaxpuOagaH MyZAnaTHOAH OJI-
JIVH YUKApHUII KyHuaary xojaTiapia aMmanira OmrpH-
nmamu: OonutaHFwd BasHHUHT >20% iykomumm; 24
coarna 10% nan xym BasH WYKOTWIWIIM, Y3UHU Y31
[IMKACTJIAIl; OBKATJAHMII Ba WYMLI KOOMIMATHHH
Hykotumm; abcecc, OFUP MHTOKCHUKAIHWS, KYWIH
cTpecc OCNTMIapUHMHT Ky3aTWIMIIM. ByHUHT yuyH
Maxcyc Ky3aTyB Bapakajapy IOpUTHIIH.

Jlaboparopusi xXalilBOHJIApMHM  Cakjam  Ba
cyiuI V36ekucron PecniyOnukacuna
9KCHEPUMEHTA] TAOKUKOTIAp YTKa3HIl y4YyH KaOyin
KWIMHTaH OWOSTHK CTaHgapTiiapra KaTbHd pPHOS
KWITaH X0J1Ja aMaJira OLIMPHIIIH.

TagxukoT Y4yH KyHuaaru yMyMUit
TUCTOJIOTHK  yCyJUlap KYJUIAaHWJIaau: TUMYCHHHT
YMYMHUH TYy3WIMIIUHA YPraHWIl Y4YyH OYJakjiapHH
TEMaTOKCWJIMH Ba 303UH OWJIaH O¥SIIII, OMpUKTUPYBYH
Ba MYyIIAK TYKMMaJapUHUHI XOJAaTHHH Oaxonamr
yayn Ban ['m3on ycynuman ¢oiinananran xonga
OYs1I Ba TOMYUAMH KYKH YyCYJIMHN KYJUIAIL.

TankukoT HATWXaJapH Ba
MYXOKaMacH.

9uro Jedonnu 1/20 LD50 no3acuHuHT
TABCHPHIA THUMYCHM 3 KYHJIMK MYyJAIaTIaru
MaKpPOCKOIIMK Y3rapuMuuiapHuHr tascupu. Tumyc
0e3m o1 MeAMacTUHAN coXana, KyKpak KadaCHHUHT
IOKOpH KHUCMHJA, TYII CYSTM OpPTHAA aHaTOMHK
JKOWJAITYBHHHA CaKyiad KoJTaH OynmmuO, OpraHHWUHT
YMyMHH TONOTpadusicH WHTAaKT XojaTra HucoOaTaH
Kuaauid — y3rapmarad.  MakpOCKONMK — KUXaTAaH
Ky30aH KeYMpWITraHAa TUMYCHHUHT Xy(]T OYiakiu
TY3WIHIIA CakjJaHTaH, YHT Ba dYam Oyiakiap y3apo
WHTMYKa OMPUKTUPYBYM TYKUMaJaH TAIIKWJI TONTaH
CTpOMaJl 3JIEMEHTJIap OpKanyd OOFJIaHraH XoJaria,

YJIApHUHT

Oymakmap VITyamMIIapUHUHT CUMMETPUKIIATH
HucOaTTHaH  Oy3WiraH, Oy  Xxolar  TUMYC
MapeHxuMacua PUBOXIIaHAETTaH JACTIIA0KH

BuoJiorust Ba THOOMET MyamMMoJ1apu
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Ownan  OornmK  11e6
Oaxomananu. Oprad KOHCUCTEHLMSICH  IOMILOK-
JNaCTUKJIUTMHA  CakJaraH, aipuMm  Koiiapaa
VYOKCHMOH XoNaTAa OyIiamaraH Ba pPEakTHB IIUII
HaTWKacuaa HUcOaTaH TapaHIIallraH coxanap Kain
sTrnaai. TUMyc Karcyaacu [oNKa Ba SIXJIAT XOoJaTaa
cakyiaHrad Oynu0, TalKW FO3aCHHUHT SUITUPOKIMIH
XUpajaliral xoJiar, alpuMm Koilllapja KarcyJja
I03aCHHUHT HOTEKHCIHUTH SKK0JI udomyianrad. Opran
103acy Maiiia OypTHO YMKKaH MajOHIap aHUKJIaHAIH.
Tumyc paHru TYK KyJpaHT-KU3WI Tycra y3rapras,
Maiija HyKTaCHMOH TUTIepEMHSIIIAHTaH coxajap Ky3ra
tanmaHaau. Tumyc 6e3u arpod TykuMamap OwinaH
aHMK Tomnorpaduk MyHocabatia s>koinamrad 0yiuo,
YHHM @KpaTHII >kapaéHWIa NaToJIOTHK OWTHIIMaiap
€xu epuTUMUK (HUOPO3 OeNrUIapyu Kaia STUIMaiIu.
Kecum ro3acuaa TuUMyC TapeHXMMAacH HMHTaKT
xonatra HucOaTtaH OMpPO3 KaMpOK 3HWIMKKA Ira,
HaMJINTH OIUTaH Ba AOHAJIOPJIMK XYCYCUSATH alpuM
coxajapaa HOTeKHC U(oaJanraH.

9uro Jedoanu 1/20 LD50 pozacmHMHT
TABCHUPHIA THMYCHHM 3 KYHJIMK MYyAJaTIaru
MHUKPOCKOIIMK y3rapuuuIapHuHr tascugu. Tumyc
TallKH TOMOHAAH 3U4Y OWPHUKTUPYBUYM TYKUMaJaH
TalIKKJI TOIraH Karcyyia OwiaH Ypairan OYiu0,
Karcyna OyTyHJIMTH CakJaHTaH, KarcylajaH OpraH
UuMra TOMOH WyHaluraH Oyiakiap apo TYCHK
CaKJIaHTaH X0J1/1a NapeHXMMaH! Maiiia Oynakyanapra
axpatubd Typaay, aiipuMm coxamapaa Oyiakiapapo
TYCUK HHCOaTaH KaMpoOK aHUK udonananrad. Tumyc
Oymakyanmapuzna MYCTIOK Ba Maru3  KaBaTjiap
¥pracumarm  Mopdorormk  HHCOAT  CaKJIaHTaH
X0JIaT/Aa, aMMO YJIApHUHT Xy)KalpaBHH TapKuOHIa
MyaillsiH ~ y3rapunuiap  Kailn  otwiaau.  IIycTiok
KaBaTna JuMdoOnacTinap Ba TUMOLMTIAD 3UWIMIH
Kamairan OYmm0, aiipuM koimapma JTuMOOU
XyXalpaJlapHUHT CHHpPaKJIAIUTaHINTH aHUKJIaHAIH.
TUMOIMTIAPHUHT alpUMIIapuIa SIAPO MUKHO3WHHUHT
JacTinaOKu Oenrunapy, XpoMaTuH KOHAEHCALUsICH Ba
UTOIIa3Ma HUCOATUHHHT KaMalWIIn Ky3aTHiHO, Oy

peakTuB  y3rapuuuiap

XoJiat aroNTOTHK Kapa&HIapHUHT
(daonmnamaérranunan ganonat Oepagu. Uy Owunan
Ompra, kymmad  Xyxaifpamapma  MOpQOIOTHK
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OYTYHJIMK CakJaHraH OYyyinm0, MHTO3 XOJaTujaru
XyXaijpanap CcoHM HHCOaTaH KamairaH adpum
coxarapaa mponudepaTrB (aoIUK CaKTaHTAHIUTH
AHMKJTaHAH. ONUTENHOPETUKYIOIUTIAP
TAPMOKCHMOH  TY3WJIHINH  CakjJaHran  OYuo,
YIQpHUHT adpuMiiapuia LUTOIUIa3MAaHUHT E€HIHII
BaKyOJM3alMSICH Ba JAUCTPOQUIra Xoc MOPGHOIOTHK
V3rapuniap Kaiiag stunaau. [Iycrioxk Ba maru3
KaBaTJIapu ypTacujard derapa OMpO3 XHpanallira
JICKWH, WMHTEHCUBJIMK (apKyd cakjiaHrad. Marus
KaBaT/[a THUMOIMTIAD 3UWIMTH HHCOATaH KaMpOK
O0yau0, SMHUTEIMOPETUKYJIOIMTIAP Ba Makpodariap
YCTYHJIMK Kulaau. Yoy coxXaaa xap Xwil yiadam Ba
makigard TuMuk taHadanap (I"accanp TaHauanapm)
AQHWKJIAHAJHW, YJIAPHUHT KYMUWINTA MOPQOIOTHK

JKUXATJAaH  CaKJIaHTaH, alipuM  TaHayamapjaa
KOHIIEHTPUK  KaTJaMJIapHUHT  OWpO3  HOTEKHC
JKOMNAImMImMY  Ba  THATWHO3  3JIEMEHTJIAPUHUHT

MUKJIOPVHHUHT OPTHINM aHUKIaHagu. KoH Tomuprap
TU3UMHUJA KaNWUIAPJIApHUHI KEHTaWuIld, BEHO3
TYJAKOHJUK allpuM >Koillapjia NEepUBACKYJISP IIMII
Oemrmwrapu  Kaiin otwiaam  [10].  Maxkpodarnap
COHMHUHT OMpO3 OIIMIIHN aroNTOTUK THUMOIUTIApHU
(aronnTo3 KWMi xapaénnapu QaoyutamaéTraHuH
kypcaramu (1-pacm).

IuTo Jedonannm 1/20 LDS0 nozacmHMHT
TabCUPUAA THUMYCHH 7 KYHJIHUK MYAJATJapAaru
MaKpPOCKONMK Y3rapuuuiapHuHr tascugu. Tumyc
OJI MeIWacTHHAJ coxXajaa, TYIl CYyird OpTHaa
Y3MHUHT aHATOMHK >XOWJAIIyBHUHM CakjlaraH XoJjaa
KOWnamran OynuO, KYIIHM Ty3wiMmanap OuiiaH
tonorpaduk MyHOcabaTIapuaa KYmosu Oy3wIHILIap
€Kl TAaTOJIOTUK OWTHIIMANap Kahj JTHIMaHIu.
Makpockonuk  Ky34aH ~ Keuupuml — kapaéHuaa
OpraHHMHT Xy(T OYMaKiay TY3WIHIIM CAKIaHTaH, YHT
Ba "arr Oymaxiap yirdamiaapy ypTacuaarua CAMMETPHS
HucOaran Oy3wnraH. TUMyC  KOHCHCTEHLUSICH
YMYyMHH XOJ[a IOMIIOK-JIACTHK, MapEeHXWMaHUHT
ailpuM  coxanmapuaa Oymamuimn Ba 3UWIMKHUHT
nacaiumy Ky3arwiagu. Ly Ownan Oupra, peakTuB
mmm  OwiaH OOFIMK  XOJjJa Maxajlud —Tap3aa
TYKUMaHUHT HHUCOATaH TapaHIJIAIIraH y4acTKallaph
XaM aHUKJIaHaIH.

Pacm 1. OuTO [ledonnu 1/20 LD50 no3acu Tabcupraa KajgaMynuiap TAMYCHIArd 3 KyHIMK MyIaTAa
MUKPOCKOIHK Y3rapuiiiap
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K.400.
Pacm 2. DuTto Jedomnn 1/20 LD50 mo3acu Tabcupraa KajgaMynuiap TAMYCHIArd / KyHJIHK My IIaTaa
MHUKPOCKOTHUK ¥3rapuiiiap

Karcyna ronka Ba OyTyH Xoyjga cakJaHTaH,
OMpPOK YHWHI TallK{d [03acUlia SUITHUPOKIMKHUHT
Kamaiuimu Kaig stuinanu. Oprad panru o4 KyJipaHr-
KHU3FHUII TyCOaH TYK KYJIPaHT-KH3WJ Tycra y3rapraH
OynmuO, 3wuiMrd KamMaliraH Ba  JIOHAIOPIUK
XYCYCHUSITH HOTEKHC U(OIaaHTaH.

Juro Hedoanum 1/20 LDS0 no3zacuHMHIr
TAbCHPHIA THUMYCHH 7 KYHJIMK MyIAaTJapaaru
MHUKPOCKONUK Y3rapuuuiapHuHr tascugu. Tumyc
3U4  OUPUKTUPYBYM TYKMMAJaH TAIKWI TOITaH
Karcyna OwnaH YpanraH OYnn0, YHMHT OYyTYHJIMTH
CaKJIaHTaH, alpvM COXaJiap/ia 3Ca PEaKTHB IIUII Ba
KOJUIAreH TOJIJIAPUHUHT OYIIamIvimy  Ky3aTHIaIu.
Bynakmapapo tycukmna auddy3 mum Ba KaTHHIUAK
TypJid mapaxkanmaru ysrapunuiap Owman. [IycTiiox Ba
Maru3  KaBaTIAPUHUHT  YMYMHUH  MOPQOJIOTHUK
TY3WIHIIN CakJIaHTaH, MYCTJIOK KaBarga JUM(OH[
XyXKaiipanap B3WWIMTHHAHT CEe3WJIapiii KaMaWuIIH
allpuM  THUMOLMTIAPHUHT  SOPOCHIA  IHKHO3,
XPOMAaTHH KOHJIEHCAWSACH Ba SAPO-IIUTOILIA3MATHK
HUCOATHUHT Oy3WIMINM aHWKJIaHWO, Oy XoJsar
amnoNTOTHK JKapaéHiap (aoiuiamraHuHU KypcaTaiw.
Muto3 xonaTujgaru XykaWpajgap COHM KaMalraH
0ynmu0, mponmdeparuB ¢aouMK apuMm coxamapiaa
CaKJIaHraH. DMUTETHNOPETHKYIOUUTIAP TAPMOKCHMOH
TY3WIAIIA YMYMHHA J>KUXaTAaH CaKJIaHTaH, OMpPOK
VIApPHUHT aWpUMIIapuia BaKyoNW3als Ba EHTUI
mucTpoduk y3rapunmiap axHukiaaHamaw. [I¥cTiok Ba
Maru3 KaBaTiapH YpTacHIaru uerapa Xupajalira
010, Oy TUMQponT TYKUMAaHUHT KHCMaH KaMaiuIu
Ownan Oofnmuk Mopdosoruk  xomat  cudaruna
OGaxomamamu [1]. Maru3 KaBartma THMOIIMTIIAD
3UYWINTH SHA/Ia KaMakraH, 3MUTEITMOPETUKYIOIUTIAD
Ba Makpodariap HUCOMH YCTYHJIMK Kuianu. Marus
coxacu/la aHWKJIaHAIUTaH TUMUK TaHadaTapHUHT OUp
KACMHJa KOHICHTPUK KaTJIAMJIAPHUHT HOTEKHC
JKOWNAIIWIIA ~ Ba  THAIMHO3  DIIEMEHTIAPUHUHT
Kymaiumm Kain stuianu. Ko Tomuprap tusumuga
KalUIsip Ba  BeHyJalap KEHTalWId, BEHO3
TYNaKOHJIMK XaMmJa TEepUBACKYJIAp IIWII OeNruiaapu
aHuKTaHau (2-pacm).

Iuto Hedoanu 1/20 LDSO0 po3acuHMHT
TabCUPUAA TUMYCHM 14 KyHJMK MyIJaTjiapaaru

L_._p 7GRk X A
Byék — Ban-T'mzon. K.400.

MaKpPOCKONMK Y3rapuuuiapHuHr taBcugu. Tumyc
0e3u OJI MeAWACTHHANl COXaaa, TYII CySTH OpTHAa
V3UHUHT  aHATOMUK  JKOWJIAlIyBUHU  CaKJaras.
Atpodumarn  TykuMmMamap ~ OwiaH  Tomorpagpux
MyHocabatu Kaia stunMaian. OpraHHUHT OYIaxin
TY3WIHIIM CaKJIaHraH, YHr Ba 4am Oylakiap
Vauamiapy — ypTacugard CHUMMETPHUSL  CE3UJIapiu
Japakaja Yy3raprad, arpoQUsUIaHTaH KYpUHUILIZA.
Koncucrenuusicnga xwiMa XWUIMK —aHHUKJIAHAH,
aiipuM coxanapia HucOaraH 3WWIalIrad, OoIIKa
JKo#Iapaa mapeHXUMaHWHT OYTmamrad Ba FOMIIaraH
y4oknM y3rapunuiapu Kaig oatwinagu.  Kamcyna
OYTYHJIMTUHH CakJaraH XoJi/ia FOTKAJallraH, TallKH
FO3aCHHUHT SUITUPOKJIMTY MacaiiraH Xupa TyC OJITaH,
aiipum okoiyapma Fagup Oyamp  KYpHUHHILIAP
anuKTaHaan. Oprad paHru TYK KyJpaHT-KU3WI Tycra
y3rapran. Kecum 1ozacuia TUMycC nmapeHXMMacHHUHT
3UWIMTH KaMairaH, HaMIUTH OIITaH, OYylakdamu
apXUTEKTypacH 3ca alipuM KOHIapaa XupaiamraH.
IOuTo Jedonnum 1/20 LDS0 ngo3acuHHHT
TabCcUpUAa TUMYCHM 14 KyHJMK MyagaTjapaard
MHUKPOCKONUK Y3rapuuuiapHuHr tapcugu. Tumyc
TallKK TOMOHAAH 3W4Y OWPHKTUPYBYHM TYKUMaJaH
TalIKWJI TOINTaH Karcylna OwiaH YpanraHn OYymuo,
YHUHT YMyMHH OYTYHJIMTH CakKjJaHTaH, KarcyJja
TapkuOnga  KoJlareH  TOJAJIAPWHUHT  HOTEKHC
KOWNAIIyBHM  Ba  pEakTHB  IIUII  OENTWIapH
aHuKJIaHaAu. bynakimapapo TYCHUKJIAp CaKJaHTaH
X0J/a, YJIApHUHT KaIMHIUTH Ba TYy3WIHIINIA
V3rapunmiap Kaim dTwnagu. Tumyc Oymakdamapuia
MYCTJIOK Ba Maru3 KaBaTJIAPUHHUHT ¥3apo HHUCOATH
y3rapran. I[ycTimok kaBar kynruHa Oyimakdaiapaard
HUCOATH KaMaiTaH, THAMOLMTIAD 3UWINTH Ce3UIIapiIu
napaxana — kamadran. Jlumdoua — Xyxaipanap
cuiipakiamu0, aipuM >KOWmapaa XyKalpalapHUHT
OyIammuiny, aldpuM THUMOIMTIAPAA amomlTo3ra XOC
Mopdonoruk Oenrmnap, XKyMIaaaH sIIPO MHUKHO3M,

XPpOMAaTUHHHUHT Ky4Ji1 KOHACHCAIUACH, MHUTO3
XOJIaTUAAru  Xykailpajap COHM  KaMalTraHJIUTU
aHMKJIaHAAW.  ONUTEITHOPETHKYJIOLUUTIAp  acocaH

IIYCTIOK KaBartna OYnmuO, yJIapHUHT KYHMUWIATHIA
BaKyoJIM3allMsl, C€HIMWI Ba Vypra Japaxajaru
TUCTpo(HK Y3rapunuiap Kai STUIAIH.

buosorust Ba THOOHET MyamMMoJIapu
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Pacwm 3. DuT0 Jledonnn 1/20 LD50 no3acu tabcupuaa kamamynuiap TuMmycuaara 14 KyHIUK Myiatia
MHKPOCKOIIHK y3rapuiiap

[Iyctnox Ba Maru3 KaBarjiapu ypTracuaaru
gerapa Kymrad Oyimakdanapaa Xupajamral ¢Kd aHuK
(dhapxnaamaiinm, TUMGOUI TYKUMAaHHUHT MUKIOPH
KaMmairas, SMUTEITUOPETUKYIIOLUATIAP Ba
Makpodariap HHCOWI YCTYHIMK Kuiaad. Marus
coxacuaa jkounamraH TUMUK TaHadamap (["accamn

TaHayalapd)  Typad  MOpQOJOTHK  XOJaTaa,
alipuMiIapu TY3WIHINN JKUXATAaH CakjaHraH Oyica,
Oomkanapuga KOHLIEHTPHUK KaTJIaMJIapHUHT

Oy3WINIIY, THaJMHO3 JJEMEHTIAPHHUHT OPTHUINN Ba
KUCMaH Jie3uHTerpanus Oenruiapu ky3zatmwiaau [10].
Maxkpodariap COHMHUHT KYMaWWIIA amloONTOTHK
y3rapran  TUMOLMTIApHU  (arouuTo3  KHJIMLI
skapaéunapu  ¢aosutamaérraHuHd - Kypcaranu. Koo
TOMUpJIAp TU3UMHJA TYIAKOHJIUK aWpuUM >Koinmapnaa
NEepPUBACKYJISIp MMM Oenruwiapu  aHukiaaHaad (3-
pacm).

IuTo Hedoanu 1/20 LDS0 npo3acuHMHT
TabCUPUAA TUMYCHM 30 KyHJMK MyIJaTJIapaaru
MAaKPOCKONHK Y3rapuuuIapHuHr Tascugu. Tumyc
0e3uja aHWK AUCTPO(HK Ba WHBOIIOTUB Y3rapuIiap
mrakuianrad. Oprad ol MEAMACTHHAJ COXajAa, TYII
CysSTM oOpTHAa KoWmamraH Oymmb, arpodmaru
TYyKuManap OwiaH Tomorpaduk MyHocabaTiapaa
ce3mapiii Oy3WIUIUIap Ky3aTwiManand. TuMyCHUHT
CTPOMAacH XHpaJjalilraH Ba MapeHXUMaHUHT YMYMHUil
XOKMH KaMaWraHiIWry —aHWKJIaHagw. by Xomnar
muMpona TYKMMaaa Xagal Ke4a&éTraH OpraHHUHT
uHBOMIOLIMSICKH OwiaH Oofnuk ae0 OaxosaHaau.
TuMycHUHr ~ Oymakiau  Ty3WIMIIM  CaKJIAHTaH,
VIApHUHT  CHMMETpHUsICH  Oy3wiran, HHUcOaTgaH
arpodusitanran  xonatna. KoHcucreHuwmsicu aiipum
JKOWIapa TypJu Japakajard 3U9IMKra sra, OoInka
JKOMJapa mapeHxuMa IOMIIOK Ba OMpo3 Oymiamras.
Karmcyna romkanamraH, Talmky 103acH XUpajaliras.
Opran  paHrd  TYK  KyJpaHT-Ku3win  Oyim0,
TUNEpEMUSUIAaHTaH HyKTaCUMOH MaiJoHJIap Ba MUKPO
Vuoxm pubpo3 Oenrmmapu aHukiIaHaaw. Kecnm
f03acua OYnaKkiyM TY3WIMIIM KUCMaH CakKJIaHTaH,
[apeHXMMa HaMJIMTH OILUTaH Ba 3UWIUTY KaMalIaH.

IuT0 [edpoanm 1/20 LDS0 npozacmHMHT
Tabcupuga TumycHn 30 KyHJIMK MyajiaTjapaaru
MHKPOCKOIIUK y3rapuuuiapHuHT TaBcu .
Kamncyna OyTyHJMruHu cakiarad, OMpPOK cTpomaja

_

un Ky, K400, Bydk — Ban-T'usom. K.100.

KOJIJIareH TOJIAJApUHUHT HOTYFPH TaKCHUMJIAHHUILHU Ba
OMIIaraH y4doKJap aHuKJIaHaau. bymakiaapapo
TYCUKJIApHUHT KaIWHIWTH Ba TY3WIMIIM Typiuda
0ynmu6, aifipuM coxamapaa CTpoMal KOMIOHEHTHUHT
IUCTPpOUK Y3rapuuuiapyd SKKoJI UQoJaJaHraHIuT |
aHukimaHaau. IIYCTIOK KaBaT MUKIOPH Ce3WIapiiu
Kamaiiran Ba JmMQoua Xykadpamap —3UWIUTH
cesunapid  Kamairad. TumMonumiapaa  amnonros
Oenrmnapy, >KymialaH sSOpO NHKHO3H, XPOMAaTHH
KOHACHCAIIUACHU Ba nuToIIamMa MUKJIOPHUHUHT
KUCKAapUIId  aHMKJIaHagun. MWTO3  XoJjaTuaaru
XyXalpamap COHM KECKMH KamairaH OymimoO,
M o11033 (haomuaTu macairas.
ONUTETUOPETUKYIIONUTIAP TAPMOKCUMOH TY3HIUIITH
YMYMHR KUXATIAH CakJIaHTaH, JIEKUH
KS'/H‘II/IJ'II/IFI/IHI/IHI‘ qUTOILIasMacua BaKyOJHM3allusd Ba
mucTpouK — y3rapunmiap — aHWKIaHagu.  Marus
KaBaTaa TUMOLIUTIIAP COHM KaMaiuo,
SMUTETHOPETHKYIIOLUTIIAP Ba Makpoarmap
MUKJIOPUHUHT YCTYHJINTY aHUKJIAHAIH.

l'accanp TaHagamapu Typaud MOpPGOIOTHK
XOoJaraa:  adpuMIlapu  CakKJaHraH, aWpuMiIapu
KOHIIEHTPUK KaTjiamyiapu Oy3WiraH Ba THAIWHO3
Oenrunapu  Oop. Makpodarnap coHu  OpTHO,
arlioNTOTHK ~ XyXalpanapHu  (arouuro3 KWK
xapaéunapu Qaommamran  [2]. Kon Ttomwupnap
TU3UMHUIAa KallWUIAP Ba BEHYJIAJIapHUHT KGHI‘&ﬁHIHI/I,
BEHO3  TYJAKOHJIMK Ba  IEPUBACKYJS[p  LIMMI
Oenrunapu anukaanaan (4-pacm).

IuTo Jedoanu 1/20 LDS0 pozacuHuMHT
Tabcupuaa TUMYcHH 90 KyHJIMK MyIjaTjapaaru
MaKpPOCKONMK Y3rapuuuiapHuHr taBcugu. Tumyc
OJIJI MEAMACTHHAJI COXa TYII CySrd optuia Oymuo,
atpod TYKAMaap Owmtan MyHocabaTiapu
OyswinmaraH, OYynakid  TY3WIMIIW  CE3WIApiu
Iapaxana MHBOJTIONIUATA y4paraHiIury,
CUMMETPHUACUHUHT OapKapop Oy3WIUIIN Ba YMyMHIH
XOKMHUHT KaMaWTaHIUT AHUKJIaHAIM.
KoHcucteHust xwima XWl —Xapakrepiua anpum
coxamapia TapeHXuMa 3u4Y, OOIIKa Koimapna
IOMIIIOK Ba OyIamraH ydacTKalap aHHWKJIaHAIW.
Kancyna romnka aifpum xoinapia TapKOK IIMII Ba
IUCTPOGUK Y3rapuiuiap Ky3aTHiaam.
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byéx — 'emaTOKCUIMH- 203HH.
K.100.
Pacwm 4. Duto Jledonnn 1/20 LD50 no3acu tabcupuaa kanamynuiap tumycuiard 30 KyHIUK MyIaTia
MHKPOCKOIIHK Y3rapuiiap

byék — I'emaroxcunuH- 303uH.
K.400.
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Pacwm 5. Durto ledonnn 1/20 LDS0 no3acu Tabcupuaa kagamynuiap tumycuaard 90 KyHIMK Myaaataa
MHKPOCKOIIUK Y3rapHIiiap

OpraHHUHI paHTH TYK KYHFUpP KHU3FUII Tycra
9ra, HyKTaCUMOH KOH KyHWIMIUIAp, TUIEpeMHs Ba
KAYMK yauamian  ¢uOpo3 OenruinapuHu  Ky3aTHII
mymknH. Kecum ro3acuma  Oymakiw  Ty3WIHIIH
aKcapusiT Oynakmap Ky3aTHIMaWad, MapeHXUMaHWHT
3UYJIMTY KaMaWraH.

IuTo Hedoanu 1/20 LDS0 pozacuHMHT
TabcUpHIa THMYCHH 90 KyHJIMK MyIAaTjapaaru
MHKPOCKOIIUK V3rapuuuIapHUuHT TaBcudu.
Kancyna  OyTyHIMIMHM — cakjlaHrad, CTpOMaja
KOJIJIAreH Ba 3JIaCTHH TOJANapyd HOTEKHC Ba HUCOATH
TypiM4a TakCUMJIAaHTaH, aipuM  ydacTKajapja
TUNEePTpOdUK Xamjaa Jerpajanusra Xoc Oenruiap
aHWKJIaHaau. bymaknmapapo  TYycukiaap — Kymia0
coxajapia aHMKIaHMaiinum ¢Exku aedopmanamran
KYpPUHUILJIA, IYCTIOK Ba Maru3 KaBaTiiap OpacHIaru

tdapx cesmmapnm gapaxkanga y3raprad. [IycTimox
KaBaTHUHT MUKJIOpH KaMairaH, muMQouns
Xyafpanap COHH MHUHHAMAJ Japaara,

THMOIMTIAP/AA aronTo3 OeNTHiIapH, sIPO MHKHO3H,
XPOMAaTHH KOH/CHCAIMACH, IIUTOIUIa3Ma KUCKApHUIIH
Ba sAApo  (¢parMeHTanpscd. MwuTo3map  COHH
KaMmaWraH, JUM(OII033 rnacaura.
DMUTETHOPETHKYIOIUTIAP TApMOKCHMOH
TY3WIMIIHHA ~ KUCMaH  CaKJaHraH, JUCTPO(HK
y3rapuiuiap Ba BaKyoJIH3aIdsi OCNriiapy yCTYHIUTH
aHUKJTaHa . Maru3 KaBaT[a TUMOIIUTIAP COHH KaM,
SMUTEMOPETUKYIIONUTIIAD Ba Makpodariap yCTyH.
laccanp TaHavanapuaa KOHIICHTPHK —KaTiamiiap

OyswiraH Ba THAIMHO3  Oenrwiapu  OwiaH
anukyanagn  [4]. Makpodarmap CcoHum  omras,
amoNTOTHK ~ XyXKalpamapHu  (aroruro3  KHJIHII
kKapaéuimapu — kamauiammrad. KoH  Tomupiap

TU3UMHJA KallWUIAp Ba BEHyJNalap KEHrauras,
[EpUBAcCKyJsIp  INMII Ba  BEHO3  TYJIAKOHIUK
oenrunapu 6apkapop cakianran (5-pacm).

XyJaoca. Outo J[edonHu roxopu mo3anapia
(1/20  LD50) 3-7 «kywmmKk  Myamatiapaack
Oyakiapapo TYCHKJIAp Ba IEPUBACKYJIAP 30Hajap/a
KOJJIareH TOJIJIADUHUHT PEAaKTUB  KaJMHJIALIHIIH
Ky3aTWwiad. YOy y3rapuiiiap MHTEPCTUIHA [IUIII
Ba  MHUKPOUUPKYISATOp  Oy3mwimumuiap  (oHmma
PUBOXJIaHAETIaH KOMIIGHCATOpP ’KaBoO cudatuaa
Oaxomanan. 14-30 KyHJIMK Myagatiaapra Kemauo
IOKOpH J103aJlap TabCHPHIA KOJUIATeH TOJaJapUHHHT
HUCOWHA MaWIOHW Ce3WJIapid OIITaHW, KOPTHUKO-
MEAYJUIAp apXUTEKTypaHWHT Oy3wnmuimu  QoHuga
CTpOMaJl 3JIEMEHTIAap YCTYHJIWIM KydyalWraHu Kaupg
stnau. 90 KyHmapga sca  GuOpo3  kapa&Hiap
Oapkapop Tyc omub, auMdona MapeHXUMaHUHT
arpouk penykumsAcu OWwiaH YHFyHJAaITaH XoJiAa
Hamo€H Oynmu. By 1no3a Tabcupuma  cemwus
XyXKalpanap peakuusci MYbTalwl Tycda KeuIu:
apra Myazamiapaa (aommamryB Ky3aTwiraH Oyica,
KEeHHHTH AaBpiiapAa YIapHUHI COHHM OapKapopJalian
Ba 90 KyHiapja macalWin TEHIACHITUSICH HaMOEH
oynmu.
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MOP®OJIOTHYECKHE H3MEHEHHA B THMYCE
ITPU XPOHUYECKOM BO3JAEUCTBUH
HHECTHITH/IA

Kuémos HU.D., Hcramos LL.D.

Peztome. Cmambvs nocesiyena usmeHenusm mumyca
KpbIC NpU XPOHUYECKOM G030eicmeuu necmuyuda DHmo
Hepona. Ipu svicokux 0ozax umo Hegona (1/20 LD50)
PpeakmugHoe YmoaujeHue KowldeeHO8blX 60I10KOH 8 UHMED-
CMUYUATLHBLIX  Oapbepax U NEPUBACKYIAPHBIX  30HAX
Habnooanock yoice uepes 3—7 OHell. Dmu usmeHeHus oye-
HUBANUCHL KAK KOMNEHCAMOPHbIL OMEent, pa3gUusaioujuiicst
Ha oHe UHMEePCMUYUATLHO20 OMEKA U HAPYULEHUT MUK-
poyupkyasyuu. K 14-30 onsam noo éosoeticmauem 8bicOKUX
003 OMMeuanNOCh 3HAYUMENbHOE YEeTUeHUe OMHOCUMENb-
HOU NA0WAOU KOLIAZEHOBbIX 6OIOKOH, A MAKJICe YCUNEHUe
npeobradanusi CmpoMAaIbHbIX 2NeMEHMos8 Ha (hoHe Hapy-
WeHUsT KOPMUKO-MeQYIIApHoU apxumekmypol. Yepes 90
OHell @ubpomuueckue npoyeccvl CMAOUIUIUPOBATUCD,
NpOABIAACH 8 COYeMaHUU ¢ AMPOPUUECKUM YMEHbUEHUEM
aumgbouonoti napenxumol. Ilpu 3mou 0ose peaxyus myu-
HbIX KIemOK Oblld YMEPEeHHOU: eclu 8 panHue nepuoobl
HAbAI00ANACy akmusayus, mo 8 6ojee no3onue nepuoovl
UX KOMUYeCmeo cmabumu3uposanrocs, a k 90 ousim omme-
YANACH MEHOEHYUsL K CHUICEHUIO.

Knwuesvle cnosa: mumyc,
Oumo Hedghon, XpOoHUYeckoe
Mopghonocuueckue usMeHeHus..

Kpoica, necmuyuo,
6o30eticmale,
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