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Giris. “Makrofaq miqrasiyasi inhibitoru
faktoru” (MIF) — genis fizioloji tosir diapo-
zonlu, daha cox - iltihabyoniimlii sitokinlors
aiddir. Bir sira orqanlarda MIF ekspressiyasi
vo MIF inyeksiyasindan sonraki doyisikliklor
oyronilmisdir. MIF-in astma vo agciyor obs-
tuktiv xastoliklorinds patogenetik rolu ehtimal
edilso do, noinki klinik soraitdo, hotta ekspe-
rimentdo belo bu sitokin inyeksiyasinin to-
noffiis sisteminin havadasiyict vo respirator
morfo-funksional sobolorindo tdrotdiyi doyi-
sikliklor halalik sothi aragdirilmisdir [1,2]. Bu,
xtisuson do - tonoffiis sistemi bir ¢ox patologi-
ya modellorinin obyekti olan ag si¢ovullara
aiddir. Belo ki, onlarin agciyerdaxili bronxlar
sobakosinin togkilina va histoloji qurulusuna
dair moalumatlar ziddiyetlidir. Miixtalif pilloli
bronxial saxalorin toxuma-hiiceyra elementlori
vo morfometrik gostoricilori do sistemlosdiril-
momisdir. Bundan basqa, ag sicovulda res-
pirator bronxiollarin mévciidlugu masalasinda
do imumi gobul olunmus yanasma yoxdur [3,
4,5]. Ag sicovullarda MIF inyeksiyasindan
sonra bronx sobokosinin miixtolif togkil pil-
lalorinds histoloji vo elektron-mikroskopik xii-
susiyyotlori 1o todqiq edilmomisdir [6,7].

Tadqiqatin maqsadi ag sicovullarda
“makrofaq miqrasiyasi inhibitoru fakto-
ru” (MIF) venadaxili inyeksiyasindan sonra
agciyarlordaxili bronx sobokasinin morfoloji
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doyisikliklorini dinamikada dyronmok olmus-
dur.

Todqgigatin  wateriallar metodlari.
Tadqiqat seleksiya xatti bilinmayan, 200-250
gramliq 60 bas yetkin erkok ag laborator si¢o-
vulda icra edilmisdir. Heyvanlar asagidaki

gruplara boliinmisdiir: 1. “intakt” - 12; IL

Vo

“plasebo” (miiqayiso; 0,3 ml steril fizioloji
mohlul inyeksiyas1) — 12; III “ssas” — 36
sicovul. Osas qrupda 0,3 ml fizioloji mohlulda
1,39 mikrogram MIF (ProSpec (Protein-
Specialists) CYT-193, Ness-Ziona, Israel) hall
edilorok quyruq venasina inyeksiya olunmus-
dur. Sicovullar qarin bosluguna ketamin moh-
lulu yeridilmoklo narkozdan sonra dekapi-
tasiya edilmisdir. Sag agciyards 4 paydan, sol
agciyordo iso gap1 otrafindan vo periferik zo-
nadan inyeksiyadan 2 saat, 2, 3, 7, 15 va 30
giin sonra tikolor gotiiriilmiigdiir. Eksperimen-
tin icrasinda onurgali tocriibo heyvanlar ilo
davraniga dair Avropa Birliyi Konvensiyasi
toloblorino riayot edilmisdir [8,9]. Fiksasiya
iclin histoloji tohlillordo 4,0%-li buferli ney-
tral formalin, elektron-mikroskopik analizdo
iso - buferli 2,5%-li qlutaraldehid + 2%-li
paraformaldehid + 4%-li qlikoza + 0,1%-11
pikrin tursusu qarisig1 istifado edilmisdir. Pa-
rafin bloklarinin mikrotom kasiklori hematok-
silin-eozin va pikrofuksin-hematoksilin boyaqg-
lar1 ilo boyanmigdir. Araldit-epon bloklarmin
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yarimnazik (0,5-1,0 mkm) va ultranazik (50-
60 nm) kosiklori iso elektron-mikroskopik
tohlillor {i¢lin qobul olunmus boyaqlarla vo
rejimlo  iglonmisdir. Histoloji  preparatlar
“Axiocam ERc5s” videokamerali “Axio Scope
Al4 (Carl Zeiss)” mikroskopunda stereo-
metrik rejimdo, kontrastlagdirilmis ultranazik
kasiklor iso JEM-1400 transmission elektron
mikroskopunda (Yaponiya) 80,0kv gorginlik-
do yerino yetirilmisdir. Histoloji vo elektron-
mikroskopik analizlorin icrasinda vo natice-
lorinin sorhinde miivafiq rohbarliklaer va tovsiy
-yolar asas gotiiriilmiisdiir [10,11,12].
Tadqiqatin naticalari vo onlarin muza-
Kkirasi. Intakt ag sicovulda orqandaxili bronx
sobokasi bir neco pillods saxolonmisdir. Bun-
lardan ilk iki pilloni iri vo orta bronxlara, 3-cii
pilloni (generasiyani) kigik bronxlara, 4-cii pil-
loni iso - terminal (uc) bronxlara aid etmisik
ki, bu genaotimiz do digor todqiqatlarin nati-
colori ilo list-listo diigiir [2]. Respirator bron-
xiollar1 doqiq izlomok miimkiin olmur, giiman
ki, sicovulda terminal bronxlar alveol yollar
ilo qurtarir. Bununla belo, bozi miislliflor ter-
minal bronxlardan sonra “tonoffiis bronxlar1”
movcudlugunu va bunlarin respirator bronxi-
ollara uygunlugunu ehtimal edirlar [3,7]. Man-
foz dosoma epiteli tokqath kubsokilli kirpikli-
sekretor xarakterdodir. Saxolonmo boyunca
kirpikli hiiceyralorin miqdar1 todricon azalsa
da hotta terminal bronxlarda belo qalir. Klara
tipli sekretor hiiceyralorin iso miqdari, aksing,
todricon artir. Qoadshobanzar selik hiiceyralari
(goblet cells) bas bronxlarda vo onlarin 1-ci
generasiya soxolorindo tok-tok izlonir, ancaq
orta, ki¢ik vo terminal bronxlarda tapilmur.
Bronx saxolonmosi boyunca epitel daxilinds
limfositlor vo dendritik antigen toqdim edon
hiiceyralor do miisahido olunur; bunlarin rast-
golmoa tezliyi bronx saxslonmosi boyunca
todrici artim gostorir. Bas bronxlarin iri saxe-
lori divarinda, tok-tok do olsa, selik vazilari
askarlanir, ancaq kig¢ik vo terminal bronxlarda
bu vozilor faktik yoxdur. Bununla bels, krip-
talar1 xatirladan c¢oxsayli epitel biikiislori
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ki, bunlarin da
dosomoasi oksoron sekretor (Klara) hiiceyro-
lorindan ibaratdir.

Miiqayiso (plasebo) qrupunda intakt his-
toloji vo elektron-mikroskopik sokil osason
saxlanmig olsa da, eksperimentin 2-3-cii giin-
larinds bronx sobokasi manfazinds selik-detrit
kiitlolori gqismon artmigdir.

(invaginasiyalar1) izlonir

Osas qrupda bronx sobokasinin mikro-
skopik qurulus vo komiyyot doyisikliklori daha
qabariq, bazi hallarda iso - prinsipial xarak-
terdodir. MIF inyeksiyasindan sonra bronx so-
bokasi marhalsli morfoloji doyisikliklors ugra-
yir. Daha intensiv (maksimal) doyisikliklor
terminal (4-cii generasiya) bronxlarin diva-
rinda, nisboton zoif doyisikliklor iss - iri vo
orta diametrli (1-3-cli generasiya) bronxlarda
geyd edilir. Kigik diametrli vo terminal bronx-
larin doyisikliklori artiq 2-ci saatda miisahido
olunur, 2-ci giinds - giiclanir, 3-cii glinds iso -
maksimuma ¢atir. Sonraki 3-7-ci giinlords
geyd edilon bronxlarda alterativ doyisikliklorin
intensivliyi todricon azalir, ancaq dosoma epi-
telindo proliferasiya vo divaratrafi zonalarin
limfoid-faqosit infiltrasiyasi, oksino - xeyli
giiclonir. Inyeksiyadan sonraki 2-3-cii giin-
lards monfaz divar miositlori y18ilmasi (togall-
iisii) hesabina daralir, iistolik do - selik-detrit
kiitlasi ilo shomiyyaetli deracads qapanir. Man-
foz daralmasi vo qapanmasi inyeksiyadan son-
raki 15-ci giino qoador davam edir (codval 1).

Eksperimentin ilk 3 giintinds ekzogen
MIF-in terminal (4-cii generasiya) bronxlarda
sekretor (Klara) hiiceyralori foallagdirmasinin,
kirpikli epiteli iso alterativ-destruktiv doyisik-
liklara ugratmasinin histoloji va elektron-mik-
roskopik olamatlori agkarlanmigdir.

Xiisusi geyd edirik ki, no orta, no do
kicik diametrli bronxlarda gostorilon hiiceyra
differonlarinda shomiyystli kamiyyot doyisik-
liklori geyd edilmomisdir. Bununla barabar,
MIF inyeksiyasindan sonra bronx sobokosi
dosomasindo vo seliyindo limfoid hiicey-
rolorin, makrofaqlarin vo eozinofil leyko-
sitlorin sixl1g1 miioyyan qodar artir.



Cadval.
Eksperiment gedisinda ag sicovullarda kicik bronxlarin vo terminal bronxlarin manfaz dia-
metri (M+m; P=0,95)

Eksperiment qruplar1 Gostorici
Kigik bronxlarin diametri (mkm) Terminal (uc) bronxlarin diametri
(mkm)
Intakt 289,8+24.9 271,5420,2
Miisahido giinlori 3-ci 15-ci 3-cii 15-ci
Plasebo (miiqayise; steril 286,5+£22.2 287,3+£19,5 269,1+18,5 272,6+£23,5
fizioloji mohlul inyeksiyasi)
Osas (MIF inyeksiyasi) 234,6+21,1 267,8+19,3 223,5+17,8%* 254,1+19,7

Iri diametrli (1-2-ci generasiya) bronxlar
iiclin do gostorilon dinamika saciyyavidir.
Bunlarda da doyisikliklor (kirpikli epitel qop-
masi, selik hipersekresiyasi, monfozdo selik-
detrit y181lmasi, divarda miosit togalliisii va s.)
inyeksiyadan sonra 2-ci giindon izlonmoyo
baslasa da, maksimal soviyys 3-7-ci gilinlords
geyd olunur. Hom bronxlarin, hom do peri-
bronxial damarlarin miositlorinde vo adven-
tisiya hiiceyralorinds izlonon doyisikliklor gii-
man etmays asas verir ki, qeyd edilon hiiceyro
differonlar1 da MIF hoadoflori sirasindadar; an-
caq bu miilahizomizin daqiqliasdirilmasi {i¢iin
xtisusi arasdirmalar zoruridir. Ehtimal edirik
ki, eksperimentin 15-ci giinlino qodor ultra-
struktur soviyyods bronxatrafi fibroz baslanir,
15-ci glin niimunslorinds qeyd edilon fibroz
artiq 1s1q-mikroskopik olaraq da miisahido
olunmaga baslayir, 30-cu giindo iso - aydin
(son, definintiv) morfoloji sokil alir.

Vacib cohot kimi geyd edirik ki, MIF
oleyhino oks-cisimlorla (anti-MIF antibody)
bronx sobakesinde hiperreaktivlik vo selik hi-
persekresiyasi
ohomiyystli dorocado aradan qaldirilmasina
dair molumatlar vardir [13,14,15]. Bu, bir da-
ha tosdiq edir ki, ag sigovul bronx sobokosin-
do MIF iltihabi vo postinflammator fibozu
giiclondiron bioaktiv substratdir.

Yekun. Beloliklo, MIF inyeksiyas1 ag

tozahtirlorinin  eksperimentdo

sigovullarda bronx sobokosinin marhalali mor-
foloji doyisikliklarini sortlondirir. MIF inyek-
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siyasindan sonraki 2 saat - 2 giindo kirpikli
epitel qopmasi, selik-detrit kiitlosi ilo monfaz
mozaik qapanmast vo divarda saya ozalo
togalliisii, 3-7-ci giinlords - bronx epitelinin to-
drici barpasi, monfoz tomizlonmasi, ozalo to-
golliisiiniin zoiflomasi vo bronx otrafinda artan
limfoid-faqosit infiltrasiya, 15-ci giindon sonra
is9 - bronxatrafi fibroz olamatlori iistiindiir.

Tadqigatin naticalori eksperimentdo ag-
ciyarlorde allergiya, astma, miixtolif patoge-
nezli iltihablar, bronxospazm vo pulmonar fib-
rozun morfoloji qiymetlondirilmesindo nazors
alina bilor
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PE3IOME

JTAHAMHUKA MOP®OJIOTMYECKUX U3MEHEHWI B CETH BPOHXOB BEJIBIX KPBIC
MOCIJIE BBEAEHUS « PAKTOPA UHI'MBUTOPA MUT'PALTUN MAKPO®AT'OB» (MUD)
'AnusipGexoBa Airion AJusip KbI3bl, Tacanos HNiabrap AjimxaH orJibl
' AsepGaiipkaHcKuil MequIMHCKHI yHuBepcuTeT. Kadeapa UToI0riu, SMOPHONOrHH i FHCTOIOTHHI
*Memuumuckuit nentp «O30m». baky, Azepbaiimkan

MHU® kak npoBOCTAIUTENbHBIA MJIEHOTPONHBIA IIMTOKUH, UMMYHOMOAYJIAITOP, UMMYHOPETYJISTOP, y4acT-
BYET B MEXaHU3MaX HMMYHHOH 3alIUTHI, OCOOEHHO - B IPHUOOPETEHHOM UMMYHHOM OTBETE M 3KCIPECCUPY-
€TCsl BO MHOTUX OpraHax M CTpyKTypax opraHu3ma. Poms MU® B martoreHe3e OCTPhIX U XPOHUYECKHUX 00-
CTPYKTHUBHBIX 3a00JIEBaHUH JIETKUX BEPOSATHA, XOTS B YCJIOBHIX KIMHUKH U SKCIIEPUMEHTA OHA M3Yy4eHa T10-

BEPXHOCTHO.

C y4deToM BBIIIEU3IOKEHHOT0, TENIbI0 HACTOAIIETO HCCIIEIOBAHUS SIBIJIOCH CPABHUTEIHHOE THCTOJIOTHYE-
CKO€ M AJIEKTPOHHO-MHUKPOCKOIIMYECKOE U3yUeHHE CTPYKTYpPhl BHYTPHUIIETOYHONW OPOHXUAIBHOM CETH U ee
M3MEHEHUI B HOpME, B IMHAMUKE MPH MIanedo (MHbeKIus GU3HOIOTHISCKOTO PACTBOPA) U BHYTPUBEHO3-

HOU nHBEKIMHU pacTBopa MUD.

HccnenoBanwst BRIMOTHEHB HA 60 6eNbIX 1a00paTOPHBIX MOJIOBO3PEIBIX Kphicax-camiiax maccor 200-250
rpaMM, COJEpKaBIIMXCs B O€CIATOr€HHON Cpelie Ha CTaHAapPTHOM pallMOHe U BOIHBIX ycloBusaxX B HayuHo-
uccnenopatesbekoM LleHtpe AsepOaiimkanckoro Meanunnackoro YHuBepcurera. Kycouku Jerkux



M3Y4eHbI TUCTOJIOTMYECKH W JJIEKTPOHHO-MHUKpOCKomndeckd. KonmuecTBeHHbIE MmOKa3zaTenn o0paboTaHbI
BapHualMoHHoU craructukoi (M+m; P=0,95; p<0,05).

YcTaHoBIeHO, 9TO OpOHXHATBFHOE PA3BETBICHNE Y MHTAKTHOW OEJI0i KPBICH XapaKkTepusyeTcs 4-Ms CTyTie-
HsAMH (YPOBHSIMH, T€HEpaLUsIMH). 3aBepIlIaloniell TeHepaenl SBIseTcs] CeTh TEPMHHANBHBIX (KOHEYHBIX)
MeJIKuX OpoHXO0B. Borpoc o pecimpaTopHbBIX OpOHXHOIAaX y OII0il KPBICH OCTAETCS OTKPHITHIM, YTOUHEHHE
KOTOPOTO TpeOyeT CHEeHanbHOro HccleoBanus. BrisBieHo, 4To Mopdoiorudeckue u3MeHEeHH OpOHXH-
QIBHOW CETH TMOJOMBITHBIX JKMUBOTHBIX OCHOBHOW TPYNIBlI TNPOTEKAIOT MOATAIHO: MOBPEKACHUE
(ampTepartis) — MOCTEIIEHHOE BOCCTAHOBIICHUE (permaparus) — mepuOpoHXHaIbHBINH (GrOpo3. AbTepaTHB-
HBbIC U3MEHEHUS OXBATHIBAIOT MIPUMEPHO MEPBEIC [1BA Yaca — JBa IHs. 3aTeM B 3-7 CYTKH HaCTyIaeT MocTe-
MIEHHOE BOCCTAHOBJICHHWE CTEHOYHOM CTPYKTYpHI M CaHAIMs IpocBeTa OpOHXHMambHOU ceTH. B mocmemxyro-
meM (opMHUpyeTCsl TepUOPOHXHATBHBIN (HUOPO3, KOTOPBIM CTAHOBUTCS AOCTATOYHO 3aMETHBIM K 15-M cyT-
KaM U JOCTHTaeT MakcuMyma K 30-My JHFO.

PesynbpTaThl 3KCIIEPUMEHTANBHBIX UCCIEI0BAHUI MOTYT cTaTh MOP(OIOrHIecKoll OCHOBOH HOBOTO TOAXO-
Jla K maToreHeTuueckomy 3HaueHuto MU®, knerok - MU® npoayuentoB 1 MU®-mulieHeil B MaToI0ru-
YEeCKHX TPOLIECCax JIETKUX, OCOOCHHO - MPHU OOCTPYKTHBHBIX 3a00JIEBAaHHSX, COMPOBOKIAIOIIUXCS PEMO/Ie-
JUPOBAHEM JIBIXATENBHBIX ITyTeH

KiaroueBble cioBa: gakmop uneubumopa muepayuu Makpoghazos, 0cnaieHue, namomopgponoaus, denas
Kpvica

SUMMARY

DYNAMICS OF MORPHOLOGICAL CHANGES IN THE BRONCHIAL NETWORK OF WHITE
RATS AFTER ADMINISTRATION OF "MACROPHAGE MIGRATION INHIBITOR
FACTOR" gMIF)

'Aliyarbeyova Aygun Aliyar, “Hasanov Ilgar Alikhan
' Azerbaijan Medical University. Department of Cytology, Embryology and Histology
*Medical Center "Ozoneto Baku, Azerbaijan

MIF as a pleiotropic cytokine, immunomodulator, immunoregulator, participates in the mechanisms of im-
mune defense, especially in the acquired immune response and is expressed in many organs and structures
of the body. Its role in the pathogenesis of acute and chronic obstructive pulmonary diseases is probable,
although it has been studied superficially in the experiment.

The studies were conducted on 60 adult white male laboratory rats weighing 200-250 grams, kept in a path-
ogen-free environment on a standard diet and water conditions in the Research Center of the AMU. The
aim of the study was a comparative study the structure of the intrapulmonary bronchial network, its cellular
composition and changes in dynamics in the intact (normal), comparison (placebo, injection of saline) and
main group after injection of "Macrophage migration inhibitory factor" (MIF) at the histological and elec-
tron microscopic level.

It was established that the morphological changes detected in the bronchial network of the experimental
animals of the main group are gradual. Thus, the changes determined by the intrapulmonary bronchial net-
work in the first 2 hours after intravenous administration of MIF persist for up to 2 days. These morpholog-
ical changes are gradually replaced by recovery in the next 3-7 days. The signs of fibrosis detected on the
15th day in the peribronchial zone attract more noticeable attention in the following days.

The results of experimental studies can become the morphological basis for a new approach to the pathoge-
netic significance of MIF and its expressing cells in pathological processes of the lungs, especially in ob-
structive diseases observed on airway remodeling.

Key words: Macrophage Migration Inhibitor Factor, inflammation, pathomorphology, white rat
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