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DUBIN-JOHNSON SINDROMU ZAMANI HIPERBILIRUBINEMIYANIN INKiSAF
MEXANIZMINDO MRP2 MUTASIYALARININ PATOFiZiOLOJi TODQIQI

Xiilaso

Dubin-Johnson sindromu (DJS) bilirubin dastyicisi olub MRP2-do mutasiyalar noticasindo
yaranan nadir autosomal resessiv genetik xastoalikdir.Bu xastalik tokrarlanan sariliq vo konyugasiya
olunmus hiperbilirubinemiya ilo xarakterizo olunur. Dubin-Johnson sindromuna bonzoyan
hiperbilirubinemiya pozgunluglarinin ¢ox sayli hallar1 askar edilmisdir,lakin onlar klinik
gedisatina,movcud konyuqasiya olunmus bilirubinin miqdarina vo miialicoys olan reaksiyasina
gora forglonir. DJS, fibroza va ya sirroza godor iralilomayan va heg bir tibbi miidaxils tolob etmayan
tohliikali olmayan bir xastalikdir. DJS-nin miiayyan edilmasinin shomiyyati garaciyara zarar vers
bilocok digar hepatobiliar pozgunluglarin ehtimalin1 istisna etmok Vo miialico edilo bilonlori
mioyyan etmokdir.Dubin-Johnson sindromu hokimlar ti¢iin shamiyyatli diagnostik ¢atinliklor
yaradan nadir bir genetik xoastolikdir. Bununla belo, tam bir tarixlo, xiisuson do ailo tarixi, klinik
simptomlar va laboratoriya tadqiqatlari ilo askar edils bilor.

Acgar sozlar: Hiperbilirubinemiya, konyuqgasiya hiperbilirubinemiya, garaciyar anomaliyalari,
qaraciyar patologiyasi, Dubin Johnson sindromu
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Pathophysiological study of MRP2 mutations in the mechanism of development of
hyperbilirubinemia during Dubin-Johnson syndrome

Abstract

Dubin-Johnson syndrome (DJS) is a rare autosomal recessive genetic disorder caused by
mutations in the bilirubin transporter MRP2. This disease is characterized by recurrent jaundice and
conjugated hyperbilirubinemia. Numerous cases of hyperbilirubinemia disorders similar to Dubin-
Johnson syndrome have been found, still, they differ in their clinical course, the amount of
conjugated bilirubin present, and their response to treatment. DJS is a benign disease that does not
progress to fibrosis or cirrhosis and does not require any medical intervention. The importance of
identifying DJS is to exclude the possibility of other hepatobiliary disorders that can damage the
liver and to identify those that can be treated. Dubin-Johnson syndrome is a rare genetic disorder
that poses significant diagnostic challenges for physicians. However, it can be detected by a
complete history, especially family history, clinical symptoms, and laboratory studies.

Keywords: hyperbilirubinemia, conjugated hyperbilirubinemia, liver abnormalities, liver
pathology, Dubin-Johnson syndrome

Giris

Dubin-Johnson sindromu (DCS) bilirubin dasiyicis1 olub MRP2-do mutasiyalar naticasinda
yaranan nadir autosomal resessiv genetik Xostolikdir. Bu xastolik  tokrarlanan sariliq vo
konyuqasiya olunmus hiperbilirubinemiya ilo Xarakterizo olunur.Dubin-Johnson sindromuna
banzoyan hiperbilirubinemiya pozgunluglarinin ¢ox sayl hallar1 askar edilmisdir,lakin onlar klinik
gedisatina,movcud konyuqasiya olunmus bilirubinin miqdarina vo miialicoys olan reaksiyasina
gora farglonir. Bu sindromlu insanlarin oksariyyatinds he¢ bir alamat olmur, buna gora do bu
xastalars tez-tez sohv diagnoz qoyulur va lazimi qaygi gostarilmir. Dubin-Johnson sindromu (DJS)
yiiksok konyuqasiya olunmus bilirubin saviyyasina sabab olan va organizmin koproporfirinlari emal
etmo tisulunu doayisdiran, koproporfirin 111-o nisbaton koproporfirin I-in sidikls ifrazinin artmasina
sobab olan autosomal resessiv irsi xastolikdir (Garcia, Garcia, Ramirez, 2021).

DJS dormanlara garst miigavimati olan protein 2 (MRP2) bilirubinin dasiyicisini kodlayan va ilk
novbado hepatositlorin kanalikulyar membraninda mévcud olan ATP Baglayici Kasset Subfamily C
Member 2, 10g24-cii xromosomda olan ABCC2 genindoki mutasiya naticasinds yaranir. 1954-cii
ildo Dubin vo Johnson qaraciyardo elma molum olmayan pigmentin oldugu, davamli idiopatik
sariliq alamatlorini yeni klinik va patoloji bir hal kimi kosf etmiglor. ABCC2 geni MRP2-ni baglayir
Vo bu gendoki mutasiya ziilalin funksiyasini poza bilir,bu iso DJS-2 sobob ola bilar. Son todgiqatlar
ABCC2 gen mutasiyasinin oldugunu tasdigloyan Xastolordo DJS-2 sabab olan MRP2 funksiyasinin
itirilmasinda mosul oldugunu gostarmisdir (Zhao, Shi, Zhang, Huang, 2022).

Dubin-Johnson sindromu olan soxslarin oksariyyati asemptomatikdir vo Xastolor davamli moda
agrilari,zoiflik kimi kicik hallarla iizlosa bilorlor. Miiayins iiciin garaciyar biopsiyasi edilir. Umumi
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milayino zamani qaraciyorin strukturunun normal olmasina baxmayarag, Dubin-Johnson
sindromunda qaraciyar tiind gara rongds goriiniir. Bununla bels, sentrilobulyar hepatositlords
hoddindon artiq tiind, donover pigment vardir. Elektron mikroskopla baxdiqda pigmentin
lizosomlarin igarisinds oldugu askar edilir. Pigmentin histokimyavi boyanmasina va fiziki-Kimyavi
xiisusiyyatlorina asason onun melaninls slagsli oldugu giiman edilir (Talaga, Vaidya, 2022).

DJS-i olan soxslor adoaton gonclordir vo heg¢ bir simptom gostarmirlor,baxmayaraq Ki,
hiperbilirubinemiya tez-tez giindalik va ya slagsli olmayan tibbi miiayinalor zamani tosadiifon askar
edilir (Kim, Kim,Seong, Park, 2020). Qaraciyar xastaliyi kimi hiperbilirubinemiyaya sobab olan
digar sartlordan fargli olarag, DJS adaton qasinmaya sabob olmur, ¢iinki serumda timumi 6d tursusu
Saviyyasi normal galir (Wu, Hu, Zhao, Zhu, 2021). Har iki cinsin Dubin-Johnson sindromuna sahib
olma sans1 borabardir, lakin gadinlarda xostalik he¢ bir alamot gdstormoya bilor vo yalniz oral
kontraseptivlara basladigdan vo ya hamilo qaldigdan sonra yiiksak bilirubin saviyyasi va ya nozars
carpan sariliq askar edils bilor. Dubin-Johnson sindromu uzunmiiddatli naticalori olmayan vo adstan
tibbi miialico tolob etmoyon xosxassali bir xastalikdir. Bununla bels, garaciyarin zodslonmasina
sabab ola bilacok digor hepatobiliar pozgunluqlari istisna etmok ti¢iin DJS diagnozunun qoyulmasi
vacibdir, sindrom miiayyan edildikdo miialico olunmasi1 miitlaqdir (You, Sun, Zhang, He,Wu, Hu,
2021). Qeyd etmok vacibdir ki, DJS-nin miialicasi XaStonin simptomlarina vo terapiyaya
reaksiyasina osason fordilosdirilmoalidir. Dormanlarin dozalarini tonzimlomok vo miialicanin
effektivliyini giymotlondirmok tiglin garaciyar funksiyasi testlorinin vo bilirubinin soviyyasinin
yaxindan izlonilmasi vacibdir. Fenobarbital vo ursodeoksixolik tursu Dubin-Johnson sindromu
(DJS) olan xastalords sariligin miialicasine komok eds bilon dormanlardir. Fenobarbital bilirubinin
ifrazin1 artirir vo doza simptomlarin siddstindon vo XoStonin reaksiyasindan asili olaraq doyisir.
Adston 15-30 mq/kq/giin baslangic doza verilir vo sonra istonilon effekt aldo olunana gadar tadricon
artirilir. Ursodeoksixolik tursu 6d axiini yaxsilasdirir vo hepatoprotektiv tasir gostarir vo DJS {igiin
tovsiya olunan doza boliinmiis dozalarda 15 mq/kq/giin toskil edir.

Rifampisin do DJS olan xastalords hiperbilirubinemiyada yaxsilasma gostoron dormanlardan
biridir. Tipik olaraq, DJS miialicosi li¢iin rifampisinin tovsiya olunan dozasi sifahi olaraq vo
boliinmiis dozalarda totbiq olunan 10 mq/kg/glin vo ya 600 mgq/giin toskil edir. Bununla bels,
rifampisin DJS-ds ehtiyatla istifado edilmalidir, ¢iinki o, garaciyarin toksikliyino sabab ola bilor vo
digar dormanlarla qarsiligl tesir gostara bilor (LeVee, Cooper, Russell, 2020).

DJS-in klinik tozahiirlori ¢ox vaxt minimaldir vo alverisli prognoza malikdir. Korpa monsoli
DJS simptomlart usaqligda davam eds bilar, lakin onlar ¢gox vaxt boylima vo inkisafa mane olmur.
Hepatositlordo uzun miiddatli pigment ¢okmasi garaciyardo 6d axacaqlarinin pozulmasina sobob
olur ki, bu da hepatositlorin degenerasiyasi vo nekrozuna, lifli toxumanin yayilmasina,
psevdolobullarin inkisafina vo miixtalif klinik doyisikliklora sabab olur.

Beloliklo, hepatositlordo pigmentlorin yigilmasint mohdudlagdirmaq vo hepatositlora vurulan
zororin qarsisint almaq ti¢iin tokrarlanan DJS olan Xxasto usaqlarda sariliq aktiv sokildo miialico
olunmalidir. Hokimlorin ohali {izorindo apardigi uzun middotli todgigatlarda gecikmis inkisaf
moarhoalalori gostarilmisdir. 2020-ci ilin iyun ayinda tacriibalorin vo todqiqatlarin gqiymatlondirmalori
gostardi ki, 1-ci halin xolestazi tadricon yaxsilagib vo onlarin normal boyiimasi Va inkisafi var, lakin
hala da darids yiingiil sariliq miisahads edilir. 2-ci halin xolestaz1 da yaxsilasmisdi va sariliq demoak
olar ki, yox olmusdu, lakin bdyiima Vo inkisaf longimisdi. 3-cli vaziyyatin xolestazi yaxsilasmisdi
Vo onun sariligr asason yox olmusdu, lakin onun bdylimasi va inkisafi usaqlarda longimisdi, ¢okisi
Vo boyu orta saviyyadan asagi olmusdu (Junge, Goldschmidt, Wiegandt, Leiskau, 2021).

DJS-nin dord halinda, ikisi neonatal dévrda va ikKisi yeniyetmolik dovriinds diagnoz qoyulmusdu va
5-20 il arzinds toqib edilmisdir.Hor dord halda MRP2/ABCC2 genindo mutasiya analizi aparilmisdir.20
il izlonilon bir xostads sariliq hiicumunun ikifazali formasi miisahido edilmisdir. Beloalikls, neonatal
baslangic hadisasinin uzunmiiddatli tagibi macburidir, ¢iinki DJS-do yeniyetmalikdon sonra bas veran
ikinci hiicum, sariliq hiicumunun ikifazali niimunasi ilo eyni ola bilor (Marrone, Tocchetti, Danielli,
Mottino, 2019). DJS, fibroza vs ya sirroza godar iralilomayan va heg bir tibbi miidaxilo tolob etmayan
tohliikali olmayan bir xastalikdir. DJS-nin miioyyan edilmasinin shomiyyati garaciyara zoror vers
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bilacok digor hepatobiliar pozgunluglarin ehtimalini istisna etmoak vo miialica edilo bilanlori miiayyan
etmokdir (Corpechot, Barbu, Chazouilleres, Broue, 2020).

Dubin-Johnson sindromu hakimlor tigtin shamiyyatli diagnostik ¢atinliklor yaradan nadir bir genetik
xastalikdir. Bununla bels, tam bir tarixls, xiisuson do ailo tarixi, klinik simptomlar va laboratoriya
todgiqatlari ilo agkar edils bilor (Mao, He, Zhou, Huang, Zhu, 2019). Miioyyan bir diagnoz iigiin genetik
test aparilmalidir vo 6miir boyu pahrizin dayisdirilmasi, miivafiq havalandirmanin tamin edilmasi,stress,
alkogol vo hamilalik kimi tetikleyici amillorin garsisinin alinmasi daxil olmagla, multimodal gaygi
strategiyasi tolob olunur.Xastonin vaziyystini izlomok vo Xastsliyin inkisafinin qarsisini almaq {igiin
miitomadi olaraq nazarat vacibdir (Wu, Zhang, Jia, Zhao, Zhou, Xu, 2018).
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KOSKIN AUDIOGEN STRESSDON SONRA QIiDA RASIONUNDA ZULAL
CATISMAZLIGI ILO® ORBITAL QABIQ MORFOLOJI DOYISIKLIKLORI ARASINDA
OLAQOLOR (EKSPERIMENTAL TODQIQAT)

Xiilasa

Tadgigat 64 ag laborator sigovul lizarinds aparilmisdir (8 — intakt, 56 — eksperiment qruplarr).
56 heyvanda kaskin sos qicigi ilo stress modellosdirilmis, “stresso dozimli” (24) vo “stresso
doziimsiiz” (32) olmaqla iki yigim ayird edilmisdir. Stressdon sonra kontrol qrupu heyvanlar1 40
giin miiddatinda balansli (adi), asas qrupdakilar iss - az-ziilalli gida ilo yemlondirilmisdir. Qruplarin
har birino 12 stressa doziimlii vo 16 stresss doziimsiiz sicovul daxil edilmisdir. Intakt ag laborator
sicovulda orbital gqabigin “aqranulyar” qurulus tipi tosbit olunmusdur. Audiogen stresso doziimlii
heyvanlarda orbital gqabiqdaki doyisikliklorin oksoriyysti geriya dono bilon (“reaktiv’), bazilori -
“hiidudi” vo comi bir necosi - geriyo donmoyon xarakterlidir. Stresso doziimsiliz ag laborator
sicovullarda orbital gabiqda morfoloji olaraq “erkon dovr alterasiyas1 — postalterasion sabitlogsmo vo
barpanin baglanmasi — tam barpa va ya qaliq slamotlor formalagmasi ilo natamam boarpa” ardicilligi
askarlanmisdir.

Stresso doziimsiizlik soraitindo az-ziilalli qida rasionu ilo orbital qabiqda qaliq morfoloji
olamatlor tezliyi arasinda yiiksok intensivlikli vo statistik etibarli diiz miitonasib slage miioyyan
edilmisdir.

Acar sozlar: orbital qabiq, audiogen stress, qida ziilal satismazligi, morfologiya

Maya Sultanli
ANAS Institute of Physiology named after acad. Abdulla Garayev
msultanli80@gmail.com

Relationships between dietary protein deficiency and orbital shell morphological changes
after acute audiogenic stress (experimental study)

Abstract

The study was conducted on 64 white laboratory rats (8 — intact, 56 — experimental groups). In
56 animals, stress was modeled with a sharp sound stimulus, and two populations were
distinguished: "stress-tolerant™ (24) and "stress-intolerant™ (32). After stress, animals of the control
group were fed with balanced (ordinary) food for 40 days, and those of the main group - with low-
protein food. 12 stress-tolerant and 16 stress-intolerant rats were included in each group. An
"agranular” structural type of the orbital shell was detected in an intact white laboratory rat. In
animals tolerant to audiogenic stress, most of the changes in the orbital shell are reversible
("reactive™), some are "limited” and only a few are irreversible. Morphologically, the sequence of
"early period alteration - postalterational stabilization and initiation of recovery - complete recovery
or incomplete recovery with the formation of residual symptoms" was detected in the orbital cortex
in stress-resistant white laboratory rats.

A high-intensity and statistically reliable direct proportional relationship between low-protein
food ration and the frequency of residual morphological signs in the orbital shell under conditions
of stress intolerance was determined.

Keywords: orbital shell, audiogenic stress, nutritional protein deficiency, morphology
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Giris

Boyiik beyin yarimkiiralori orbital nahiys gabigi (OQ) sinir sisteminin miihiim inteqrativ
morkazlorindon olmagla, talamus, bazal qgabigalti niivalor, hipokamp, hipotalamus, orta beyin
retikulyar formasiyasi vo gara maddasi, beyincik, eloca ds - bas beynin bir sira digar torkib hissalori
ilo proyeksion yollarla slagslonmisdir. OQ-da miirokkob davranis reaksiyalari (selektiv diqqat, daxil
olan malumatin monitoringi, gararlarin planlasdirilmasi, gabulu va s.), emosiyalar, sosial davranis,
vegetativ funksiyalar tonzim edilir (Euston, 2012: 1057; Kesner, Churchwell, 2011: 417; Ong,
2019: 1137).

Koskin stress soraitindo insanin vo gomiricilorin OQ-da yaddas, davramis vo adaptasiya
funksiyalariin asasindaki bazi neyrokimyavi proseslor gismon 6yranilss do, buradaki morfoloji
doyisikliklar sathi todqiq edilmisdir. Bu, kaskin sas qicigr mansali “koskin audiogen stress”in OQ-
da toratdiyi doyisikliklora do aiddir. Ag laborator sigovulda OQ-1n morfoloji cohotdon hansi qurulus
tipino (“aqranulyar” vo ya “granulyar”) aid edilmosinds do fikir ayriliglar1 qalmaqdadir (Kolb,
Gibb, 2015: 1-11; Laubach, 2018: 315-318).

Sinir sisteminin qurulusu, funksional foallig1 vo enerji tominati xeyli doracads qidanin torkibino
daxil olan maddslor balansindan asilidir. Bu cohotdon qida rasionunda ziilallarin miqdart vo
kimyavi torkibi xiisusi ohomiyysto malikdir. Ziilal catigmazligimin gomiricilorin miixtalif
niimayandalorindo beyin anormal inkisafi, davranis vo yaddas mexanizmlari pozulmalari,
neyronlarin arborizasiyasimin langimasi, neyrotransmitterlor miibadilasinin pozulmasi, oksidlasmo
proseslarinin hissovi blokadasi va S. ila alagalori kompleks dyranilmokdadir (Chertoff, 2014: 168;
Cardoso, 2013: 1522).

Ayri-ayr1 faktorlar kimi stressin vo qidada ziilal catigmazliginin gomiricilordo bas beyin
strukturunda, neyrokimyovi xiisusiyyatlorinds vo funksiyalarinda toratdiyi doyisikliklor bu vo ya
digar daracada 6yranilsa do (Campeau, 2016: 1994; Castelhano-Carlos, Baumans, 2009: 311), bu iki
faktorun moarkoazi sinir sistemins, o ciimlodon — OQ qurulusuna va faaliyystino miistorok tosiri faktik
todgiq edilmomisdir.

Belaliklo, tohlil gostorir ki, “qidada ziilal ¢atigmazligi soraitindo sos stressindon sonra orbital
qabigi morfoloji xiisusiyyatlori” elmi-praktik istigamatinin asagidaki cohatlori zoif islonmisdir:

Normada (intakt) ag laborator sicovulda orbital qabigin histoloji qurulus tipi;

Audiogen stressin ag laborator sicovullarda orbital qabiq neyronlarinda, gliya hiiceyralorinds vo
hemokapillyar sobokasinda tératdiyi histoloji, immunhistokimyavi va ultrastruktur doyisikliklarin
dinamikasi;

Qidada ziilal catismazliginin ag laborator sicovullarda orbital qabigin stressdon sonraki barpa
proseslorinin morfoloji tozahiirlorine tosiri.

Tadgigatin maqgsadi. Tadgiqat isinin moagsadi ag laborator si¢ovullarda koskin audiogeni
stressdon sonra qidada ziilal ¢atismazligi soraitindo bas beyin orbital nahiyasi gqabiginin morfoloji
vaziyyatini dinamikada kompleks 6yronmak olmusdur.

Tadgiqat materiallar1 vo metodlari. Tocriibolor 180,0-230,0 qr agirhiginda 4-5 ayliq, somatik
patologiyasiz, horoki aktivlikli 64 bas erkok ag laborator sicovul tizerinds aparilmisdir. Heyvanlar
standart vivarium soraitindo saxlanmisdir (12 saatliq isiq vo 12 saathq gqaranliq, 20-22°C
temperatur; suyun sorbast gobulu imkani, gafaslorin giin arzinds miintozom sokilds, on azi, 1 dofo
tomizlonmasi vo yetorli ventilyasiya). 8 bas sicovul “intakt (normal)” heyvanlar qrupunu togkil
etmis, digor iki qrup heyvanlarina paralel sokilda, hor dofo 2 bas olmagla tocriibadon ¢ixarilmigdir.
Qalan 56 bas sicovul xiisusi kamerada saat 14-do birdofalik 120 saniys miiddatinds qiciglandirict
faktor kimi 120 db intensivlikds fasilasiz zong tasirina moruz qalmisdir. Qiciglandirmadan sonra
homin 56 heyvanin 24-ii “stresso dozimli”, 32-s1 iso - “stresso doziimsiiz” kimi
giymatlondirilmisdir.

“Stresso  doziimliiliik” doracasinin toyinindo laborator praktikada gobul olunmus bir sira
davranig gostoricilori osas gotiirlilmiisdiir: - qicolmalar; - gofasin garanliq hissasinds davamli
gizlonmo; - horokatsizlik miiddstinin kaskin artmasi; -qruming aktlar1 sayinin koskin azlamasi; -

12



TOBIOT VO ELM Beynalxalq elmi jurnal. 2024 / Cild: 6 Say: 3/ 11-20 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2024 / Volume: 6 Issue: 3/11-20 e-1SSN: 2709-4189

dikdurma va bas-boyun ¢evrilmolori saymin kaskin azalamsi; - gofasin morkozindon kegidlarin
minimuma diismasi.

Bundan sonra tacriibs heyvanlari 2 qrupa boliinmiisdiir: 1. “Kontrol” -28 (12+16); II. “Osas” -28
(12+16). Bu qruplarin da har birinds 2 yarimrqup ayird edilmisdir: 1) stresso doziimlii — qruplarin
hor birindo 12 heyvan; 2) stresso doziimsiiz — qruplarin har birinds 16 heyvan. Stressogen qiciq
secilarkan sigovullarda beyin gabigina audiogen patoloji tasirlora dair manbalor asas gotiiriilmiisdiir
(Campeau, 2016: 1994; Castelhano-Carlos, Baumans, 2009: 311; Gannouni, 2013: 406; McEwen,
Morrison, 2013: 16).

Qiciglanmadan sonra har iki qrupda yem heyvanin 100,0 gr ¢akisino hazirlanmisdir.

Kontrol (“miigayisa”) qrupunda heyvanlara qiciqlanmadan sonra 40 giin arzindo M. Nikinorov
et al. resepti lizro hazirlanmis xiisusi torkibli ziilalli gida ilo yem veilmisdir. Reseptin torkibi
asagidaki kimidir (cadval 1).

Cadval 1.
Eksperimentin kontrol qrupu heyvanlarinin qida rasionu tarkibi (qram).
Qida rasionuna daxil edilon ingrediyentlor (balansli, adi qida) Miqdar
Kazein 20,0
Nisasta 65,0
Bitki yag1 5,0
Selliloza 5,0
Vitamin qarigigi 1,0
Duz (NaCl) 0,4

Osas grupda heyvanlarin gida rasionundan hamin reseptin torkibindaki ziilallarin 80,0%-i, yani
16,0 gram1 ¢ixarilmis, avazinds nisasta, bitki (glinobaxan) yagi va selliiloza daxil edilmisdir (cadval
2.). Ancag yemlonmoa miiddati eyniliklo saxlanmigdir — 40 giin.

Cadval 2.
Eksperimentin asas qrupu heyvanlarimin qida rasionu tarkibi (gram).
Qida rasionuna daxil edilon ingrediyentlor ((az-ziilalli) Miqdar
Kazein 4,0
Nisasta 70,0
Bitki yag1 10,0
Selliilloza 11,0
Vitamin qarisig1 1,0
Duz (NaCl) 0,4

Heyvanlar daimi olaraq igmali su ilo tomin edilmis vo belalikls, maye deprivasiyasi olmamisdir.

Heyvanlar kaskin sas qi¢igindan 10, 20, 30 vo 40 giin sonra eksperimentdon ¢ixarilmisdir.
Heyvanlarin hamisi tiroya 100,0 ml-lik sprislo hava vurmagqla cansizlagdirilmis vo yalniz bundan
sonra atravmatik itiuclu carrahi qaygilar vo lanset ilgiiclori ilo dekapitasiya icra edilmisdir (coadval
3.).
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Cadval 3.
Heyvanlarin eksperimentdan ¢ixarilma qaydasi vo say1.
Tocriiba heyvanlari Eksperimentdan Yarimqruplar Miisahidos giinlori Comi
gruplart cixarilma qaydasi 10-cu| 20-ci [30-cu| 40-c1
gin | gin | gin | gin
“Intakt” Uroys massiv hava 2 2 2 2 8
govugu yeritmoklo hava
embolizasiyasi
Kontrol grup Urayo massiv hava | Stresso doziimlii| 3 3 3 3 12
(balansli (adi) gida|qovugu yeritmoklo hava
rasionu) embolizasiyasi '_St':ess?. 4 4 4 4 16
doziimsiiz
Osas grup (az- Urayo massiv hava | Stresso doziimli| 3 3 3 3 12
ziilalli gida rasionu)|qovugu yer.ltm.9k|9 hava Stresss 4 4 ) ) 16
embolizasiyasi e
doziimsiiz
YEKUN 16 16 16 | 16 64

Eksperiment gedisindo onurgali heyvanlarla tocriibalorda biotibbi etika vo davranis qaydalarina
dair Avropa Birliyi Konvensiyasinin miivafiq toloblorina ciddi riayst edilmisdir (Guidelines for
accommodation and care of animals (article 5 of the convention) approved by the multilateral
consultation, 2006:123; Directive of The European Parliament and of the Council on the protection
of animals used for scientific purposes, 2010).

Dekapitasiyadan sonra bas beyin biitovliikds ¢ixarilmis, har iki yarimkiirads orbital nahiys azmo
defekti olmadan ayri-ayriligda kesilib gétiiriilmiisdiir. Homin pargalarda orbital gqabigin 3 sahasi
isaralonmigdir: 1) medial; 2) ventral vo ya ventromedial; 3) lateral.

Qeyd edilon prosedurlarin icrast zamani miivafiq stereotaksik atlaslarlardan vo ag laborator
sicovullarin bas beynino aid bozi todqiqatlarda tosvir olunmus metodik tisullardan istifado
edilmisdir (Watson, Paxinos, 2007: 456; Turner, 2014:171; Schroder et al., 2020: 350).

Histoloji, elektron-mikroskopik todgigatlar vo morfometrik tahlillor 64 si¢ovulun hamisinda,
immunhistokimyovi analizlor iso - 37 heyvandan alinmig orbital gabiq niimunslorinds icra
edilmisdir.

Histoloji tohlillar tigiin planlasdirilmis tikalor 4,0%-li biferlosdirilmis neytral formalinds on az1
36 saat, hor 3 sahodon alinmis 1 kigik hissa isa - 96°-li spirtdo on az1 72 saat fikso edilmisdir.
Tikalor timumi gobul olunmus rejimdos spirtlor cargosindon, spirt-ksilen qarisigindan vo ksilen-
parafin qarigigindan kegirilorok parafino gémiilmiisdiir. Boyamalar ii¢iin parafin bloklarinin 2,0-4,0
mkm qalinligh seriya kosiklorindon vo xaotik tok-tok kasiklorindon istifads edilmisdir. Kosiklor
asagidaki histoloji tisullarla boyanmigdir:

- hematoksilin-eozin; pikrofuksin-hematoksilin; 0,05%-li tionin-asetat; 0,1%-1i toluidin absi;
0,1%-1i metilen abisi; - modifikasiya olunmus F. Nissl tisulu ilo 0,38%-1i metilen gdyii B. Selektiv
histoloji todgigatlar hom do araldit-epon bloklarindan alinmig yarimnazik kasiklordo do icra
edilmisdir.immunhistokimyovi reaksiyalar {iciin parafin bloklarinin 2,0-4,0 mkm qalmliqh
kosiklorindo asagidaki markerlorin - monoklonal oks-cisimlori ilo immunhistokimyavi boyama
reaksiyalart icra edilmisdir: - neyron-spesifik enolaza (NSE; ‘“Roche Diagnostics”); -
neyrofilamentlor (NF; 2F11 klonu, “Roche Diagnostics™); - sinaptofizin (SF; SY38 klonu; “Roche
Diagnostics”); - turs fibrillyar gliya ziilali (GFAP; “Roche Diagnostics”); - kollagen IV (type 4
collagen; “Roche Diagnostics”); - CD34 (QBENd/10; “Roche Diagnostics”); - CD68 (“Roche
Diagnostics”). Neqativ kontrol tiglin birincili oks-cisimlorsiz durulagdirict mohlulda (Cell Marque,
USA) inkubasiya edilmis paralel-seriya kasiklor gotiiriilmiisdiir.

Preparatlar “Axio Scope Al14”, “PromoStar” (Carl Zeiss Microscopy GmbH, Germany) vo
“MicroOptix” is1q mikroskoplarinda tohilil olunmus v fotolasdirilmisdir.

14



TOBIOT VO ELM Beynoalxalg elmi jurnal. 2024 / Cild: 6 Sayi: 3/ 11-20 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2024 / Volume: 6 Issue: 3/ 11-20 e-1SSN: 2709-4189

Elektron-mikroskopik tahlillor tigiin har bir sigovuldan gotiiriilmiis 2 ki¢ik niimuns 0,1M fosfat
buferindo hazirlanmis 2,5%-li glutar aldehidi, 2,0%-li paraformaldehid, 4,0%-1i qlikkoza, 0,1%-li
pikrin tursusundan ibarat mahlulda fikso olunmus, standfart islonms prosedurundan sonra araldit-
epon qarisigina gomiilmiisdiir. Bloklarin secilmis sahoalorinin 50-70 nm qalinlighi ultranazik
kasiklari avvalca 2,0%-li uranil-asetat mohlulu ils, sonra iso NaOH-mn 0,1N qatiligli mahlulunda
hazirlanmis  0,6%-li tomiz qurgusun sitratla ranglonarok, 80,0 kv gorginlikde JEM-1400
transmission elektron mikroskopunda (Yaponiya) tadqiq olunmusdur.

Histoloji, immunhistokimyavi todqiqatlarda miivafiq rohborliklor, istehsalgi sirkatin
tovsiyyalarindan (Liu et al, 2015: 39-56, 68-75), elektron-mikroskopik analizds iso neyron, gliya,
hemokapillyar va sinapslarin toyinins aid elmi-metodik vo praktik tovsiyyslordon (Gipson, Olive,
2016: 101-117; Harris, Weinberg, 2012: 1-30) istifads edilmisdir.

Hom isig-optik, hom do elektron-mikroskopik soviyyslordo morfometrik tohlil aparilmisdir.
Miisahidalorin yetorli say1 (n) sortli ilo hor bir parametr iigiin orta riyazi qiymot (X) vo orta riyazi
giymatin orta xotasi (sx) hesablanmisdir. Alinmis faktik rogom gdstoricilori variasion statistika ilo
P=0,95 etibarliliq (p<0,05) va 5,0-9,1%-lik dagiglik (Csx) saviyyasinda statistik tohlil edilmisdir.

Qeyri-parametrik gostaricilor arasinda ikifaktorlu analzlor icra edilmisdir. Miimkiin alagolorin
xarakteri P=0,95 (p<0,05) etibarliliq saviyyasindo korrelyasiya amsalinin (r) vo Pirson uzlagma
kriterisinin (x?) hesablanmast ilo dogiglosdirilmisdir. Asagidaki olagolor arasdiriimisdur:

- Balanshi (adi) vo az-ziilall qida rasionlar1 soraitindo stresso dozimliilik ilo orbital qabigin
qaliq morfoloji doyisikliklori arasinda olagalar;

- Balansl (adi) vo az-ziilalli qida rasionlar1 goraitinds stresse doziimsiizliik ilo orbital qabigin
qaliq morfoloji doyisikliklori arasinda slagalor.

Statistik tohlillor bioloji va tibbi todgigatlarda istifads edilon elektron resurslara (monbalars)
istinadon apartlmisgdir (19).

Tadgigat naticalari va onlari miizakirasi.

Miiayyon edilmisdir ki, intakt ag laborator sicovulda OQ nisbi-azsayli neyron, zongin gliya
populyasiyalar1 vo fasilosiz-biitov divarli kapillyarlar ilo saciyyslonir (sokil 1.). Neyron
populyasiyast daha ¢ox kigik piramidsokilli sinir hiiceyralorindon ibaratdir; digor formali vo dlgiilii
neyronlar nisbi azsaylidir. Sinapslar osason akso-dendritik (ADS) vo akso-somatik (ASS)
tiplordadir, bunlarin migdar1 OQ zonalar1 vo qabiq gatlar {izra doyiskondir. Qliya populyasiyasi bu
hiiceyrolorin  biitiin asas morfo-funksional tiplori ilo tomsil olunmusdur. OQ-da gliya
makrofaglarinin  (mikrogliyanin) yerlosmo xiisusiyyatlorina gora, 2 subpopulyasiyast ayird
edilmisdir: diffuz sopolonmis vo perivazal. Noticalorimizo oasason, ag laborator sigovulda OQ
histoloji cohotdon “aqranulyar” tip (neyron tiplori az olan) gabiga aid edilo bilor. Bu gonastimiz
primatlarda vo gamiricilords bas beynin fronto-orbital vo sensomotor qabiq sahalorini miigayisali
oyranmis mialliflorin mévqeyi ilo do tst-iisto diisiir (20; Vogt, Paxinos, 2014: 185).
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c - ¢

Sokil 1. — Intakt ag laborator sisovul orbital qgabigimin mikroskopik manzarasi.

a, b - neyron va gliya tarkibi. ¢ - hemomikrosirkulyasiya sabakasi. ¢ - hemato-ensefalik baryer.
Boyama: a - F. Nissl iisulu ila 0,38%-li metilen goyii B; ¢ - kollagen 1V (type 4 collagen)
monoklonal aks-cisimlari ilo immunhistokimyavi reaksiya.

Boyiitma: a va ¢ — x400; b va ¢ — foto iizarinds miqyas.

Kaskin sasin toratdiyi stressa doziimlii har iki qrup ag laborator sigovullarin OQ-nin histoloji,
immunhistokimyavi vo ultrastruktur toskili doyisikliklorinin bdyiik gismi, epizodik xromatoliz vo
bozi ulltrastruktur doyisikliklori istisna olmagqla, miisahidalorin 40-c1 giiniino barpa olur. Ancaq
borpa proseslori balansli (adi) qgida rasionlu heyvanlarda, az-ziilalli qida ilo yemlondirilmis
sicovullar ilo miigayisada, nisboton erkon baslanir, daha tez vo daha osash xarakterdo basa ¢atir.
Audiogen stresso davamli heyvanlarda orbital qabiqda askar edilmis doyisikliklorin oksariyyati
geriya dono bilon “reaktiv”’ (kompensator), bazilori - “hiidudi” (subkompnsator) vo comi bir negasi
—geriys donmoyan (dekompensator) xarakterlidir. Hemokapillyarlarin vo hemato-ensefalik baryerin
dayisikliklori do geriyadonan “reaktiv” xarakterlidir (sokil 2.).
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Sakil 2. — Stressa doziimlii az-ziilalh qida rasionlu ag laborator sicovullarin
OQ-n mikroskopik manzarasi.
a - miisahidalarin 10-cu giinii. b - 30-cu giin. ¢ - va ¢ - 40-c1 giin.
Boyama: ¢ - 0,1%-li metilen abis.
Boyiitma: a, b va ¢ — fotolar iizarinds miqyas, ¢ — x400

Miiayyon edilmisdir ki, stressa doziimliiliik qida rasionunda ziilal catmamazlig1 ilo qanunauygun
sokildo olagali deyildir. Az-ziilalli gida rasionu ilo OQ-da geriyodonmaz xarakterli morfoloji qaliq
olamatlorin mévcudlugu arasinda orta intensivlikli diiz miitonasib olago olsa da, bu slago statistik
etibarsizdir vo tosadiifi xarakterlidir (codval 4).

Cadval 4.

Miixtalif gqida rasionlar: saraitinds stressa doziimliiliik ilo orbital qabigin
morfoloji dayisikliklari arasinda alagalorin korrelyasion-statistik tahlili
(kaskin sas qicigindan sonraki 40-c1 giin; heyvanlarin sayi; P=0,95).

Qruplar Qaliq vardir (+) | Qaliq yoxdur | Yekun p R 1
“natica 1”7 O]
“natica 2”
Balansli (adi) gida 0 3 3 >0,05 0,69 1,2
rasionu (kontrol grup) (=0,274)
“faktor 1”
Az-ziilall1 qida rasionu 1 2 3
“faktor 2”
Yekun 1 5 6 (100,0%)
(16,7%) (83,3%)

Kaskin audiogen stresse doziimsiiz ag laborator sigovullarda orbital gabigin neyronlarinda, gliya
hiiceyralorinds, neyron-gliya, gliya-kapillyar tomaslarinda, ADS-da, ASS-da, hemokapillyar
soboakasinds vo hemato-ensefalik baryerds morfoloji dayisikliklor asinxron-morhalali xarakterdadir:

17
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erkon dovr alterasiyas1 — postalterasion sabitlosma vo barpanin baglanmasi — tam barpa va ya qaliq
olamatlor formalagmasi ilo natamam borpa. Borpa proseslori daha ¢ox kontrol qrupunda, qaliq
olamotlor iso - asas qrup sicovullarindadir. Miisahidalorin sonuna az-ziilalli qida rasionlu
sicovullarda elektron-mikroskopik tahlilds “tiind” neyronlarin (neyron degenerasiyasinin) rastgalmo
tezliyi shamiyyatli dorocads artir. Sigovullarin gida rasionunda ziilal ¢atigmazligi kaskin audiogen
stressdon sonra orbital gabiq neyronlarinda, gliositlorinds vo mikrodamarlar sabakasinds barpa
proseslarinin langimasina, bazi struktur doyisikliklorin iss davamli qaliglar xarakteri almasina sobob
olur. Audiogen stresso doziimsiiz sigovullarda az-ziilalli qida rasionu soraitinds qliositlorin
hemokapillyarlar ilo tomaslarinda kapillyar otrafinda kollagen liflori meydana ¢ixir
(kollagenizasiya), manfazda iso eritrositloradn ibarat tixaclar formalasir (sokil 3.).

Sakil 3. — Stressa doziimsiiz az-ziilalh qida rasionlu ag laborator sicovullarda
OQ-1n mikroskopik manzarasi. a - miisahidalarin 30-cu giinii. b, ¢ va ¢ -40-c1 giin.
Boyama: a - 0,05%-li tionin-asetat; b - GFAP monoklonal aks-cisimlari
i3 immunhistokimyavi reaksiya
Boyiitma: a va b — x400, ¢ va ¢ - fotolar iizarinda migyas
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Korrelyasion-statistik analizds stresso déziimsiiz sigovullarda az-ziilalli qida rasionu ilo OQ-da
qaliq morfoloji olamatlor tezliyi arasinda yiiksok intensivlikli vo statistik etibarli diiz miitonasib
olago askarlanmigdir (cadval 5).

Cadval 5.

Miixtolif qida rasionlar: saraitinds stresss doziimsiizliik ils orbital

qabigin morfoloji dayisikliklari arasinda alagalorin korrelyasion-statistik tahlili
(kaskin sas qicigindan sonraki 40-c1 giin; heyvanlarin sayi; P=0,95).

Qruplar Qaliq vardir (+) | Qaliq yoxdur | Yekun P r i
“natica 1”7 )
“natica 2"
Balansli (adi) qida rasionu 1 3 4 <0,05 |0,87 4,8
(kontrol grup) (=0,029)
“faktor 1”
Az-ziilalli qida rasionu 4 0 4
“faktor 2
Yekun 5 (62,5%) 3 8 (100,0%)
(37,5%)

Beloliklo, qgidada ziilal gatismazligi ag laborator sigovullarda koskin audiogen stressdon sonra
OQ-1n barpasini langidir va bunun tozahiirii olaraq geriyodonmoz qaliq morfoloji dayisikliklor
formalasir. Az-ziilalli gida rasionu ilo orbital qabigda qaliq morfoloji alamatlor tezliyi arasinda
yiiksok intensivlikli va statistik etibarli diiz miitonasib olagslor miiayyon etmisik ki, bu faktin da
golocok eksperimentlards nozars alinmasinin magsadouygunlugunu diistiniirik.

Natica

1. Koskin audiogen stressin ag laborator sicovullarin orbital qabiginda térotdiyi ultrastruktur
dayisikliklori daha qabariqdir.

2. Qidada ziilal catismazligi audiogen stresso doziimsiiz ag laborator si¢ovullarda orbital
gabigin borpasini longidir vo bunun tozahiirii olaraq geriyaodéonmoz qaliq morfoloji doyisikliklori
sortlondirir.

3. Stresso doziimsiiz ag laborator sicovullarda az-ziilalli gida rasionu ils orbital gabigin qaliq
morfoloji olamotlor tezliyi arasinda yiiksok intensivlikli vo statistik etibarli diiz miitonasib olago
movcuddur.
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Abstract

Conditions of sorption equilibrium of copper, zinc, cadmium and lead-ions by chelatforming
resins Amberlite IRC-748 and Duolite C 467 depending on the degree of neutralization of their
ionogenic groups, the acidity of the medium and concentration of solutions were studied. Sorption
isotherms were established, Langmuir and Freundlich models were proposed. In all cases, the
selectivity is governed by the enthalpy factor with heat release and entropy reduction. Changing the
experimental conditions (without interruption and with interruption) significantly affects the rate of
ion sorption by the studied ion exchangers. This allows us to conclude that internal diffusion plays a
significant role in the processes under study. Thermodynamic of these processes is considered at
ideal ionite phase - the activity coefficients of absorbed ions in a solid phase haven't been taken into
account. The calculated values of the diffusion coefficient, activation energy, activation entropy,
enthalpy, free energy and entropy multiplier of all studied processes are given.
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9lvan metal ionlariin xelatamalagatirici ionitlarla sorbsiyasi

Xiilaso
Duolite C-467 vo Amberlite IRC-748 ionitlori ilo Cu2+, Zn2+, Cd2+ va Pb2+ ionlarmin
sorbsiya tarazligmin soraitlori, onlarin inogen qruplarinin neytrallasma dorocosindon, miihitin
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tursulugundan vo mohlullarin konsentrasiyasindan asili olaraq 6yronilmisdir. Sorbsiya izotermlori
qurulmus, Lengmyiir vo Freyndlix modellari toklif olunmusdur. Biitiin hallarda segicilik, istilik
ayrilmasi vo entropiyanin azalmasi ilo entalpiya amili torofindan idars olunur. Tacriiba sortlorinin
doyisdirilmasi (fasilosiz vo fasilo ilo) Oyronilon ionitlor torsfindon ionlarin sorbsiya siirating
ohomiyyatli doracads tosir gostorir. Bu, dyranilon proseslords daxili diffuziyanin shamiyyatli rol
oynadig1 gonastina galmays imkan verir. Bu proseslorin termodinamikasi ideal ionit fazada nozars
alinir - bark fazada udulmus ionlarin aktivlik amsallart nazoro alinmamisdir. Tadqiq olunan biitiin
proseslorin diffuziya omsali, aktivlogsma enerjisi, aktivlosma entropiyasi, entalpiya, sarbast enerji vo
entropiya ¢arpaninin hesablanmis giymatlori verilmisdir.

Acar sozlar: iondayisdiricilor, sorbsiya izotermlori, izoterm tonliklori, Lengmyiir, va Freyndlix
modellari, kinetik va termodinamik kamiyyatlaor

Introduction

The availability of data on the equilibrium of ion exchange is necessary for selection and
optimization of the conditions of ion concentration, ejection of a concrete ion from a complex
system and for its separation from the other ions, as well as for the calculation and designing of
technological equipment. As a result the investigation of equilibrium conditions of ion exchange
brings to deriving of isotherm equations and to determination of the exchange constant and
coefficient of selectivity. For this reason, the study of model solutions in the way of increase of
sorption selectivity is regarded as an actual problem (Lin, Juang, 2007: 337-343; Noureddine,
Lekhmici, Mubarak, 2008:1316-1319).

The aim of the presented research work is to study the mutual influence of ion exchangers
macroporous Duolite C 467 and macroreticular Amberlite IRC-748 under consideration and ions of
non-ferrous metals for the comparative evaluation of their sorption capacity.

Experimental Section. As the deprotonated form for the chelatforming resins (Yu, Zolotov,
Tsizin, Morosanova, Dmitrienko, 2005:41-66) is coordinating- active their industrial form
(Amberlite IRC- 748 and Duolite C 467 -Na™) was used; processes were carried out at the static
conditions, in the ratio of resin: solution = 1:100. Concentration of the residual after sorption of the
studied ions from the solution is determined by complexometric method using pyridile-azo-
naphthol PAN (Cu?"), eriochrome black T (Zn** and Cd*) and xylenole orange (Pb®")
(Shvartsenbakh, Flashka, 1970: 562). At the joint presence of studied ions their content in the
solution was determined by AAS method on the spectrometer Thermo Scientific iCE 3500 AA. The
experiments with Amberlite IRC- 748 was practiced in the interval of 7,5-7,75 of pH and Duolite C
467 in the interval of 4,5-5,5. pH of solutions were measured by the pH meter OR-204/1. The
quantity of ions absorbed by the resins is found on the basis of difference between the beginning
and after sorption concentration (Eq.1).

A= (Cp- C¢ )V/m (Eq. 1)

Here A is the Zn*, Cu?*, Cd** and Pb* ions, -ions adsorbed onto the ionites (mg-g?) at
equilibrium, C, is the initial Zn®* Cu®*, Cd** and Pb*" ions concentration (mg-L™), Ce is the final
Zn** Cu?*, Cd*" and Pb*" ions concentration in the solution (mg/L™) is the volume (L) of the
solution and m is the amount of ionites (g) used.

Kinetics of these processes is studied by the method of “limited capacity” with solutions of
initial concentration 1.0 g Me/l; the values of effective diffusion coefficients are calculated from the
equation offered by G.Boyd and colleagues (Boyd Adamson, Myers, 1947: 2836-48).

F:Qt _1——2 e (Dﬁnj (Eq. 2)

0

In Equation 2, Bt is defined as follows:
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2
Bt=D,r %z (Eq. 3)
0

B is is called an intangible parameter or Fourier homochronous criterion. The value of effective
diffusion coefficient has been calculated according to the formula:

D=B, -r}/t-z?Btry /tn’ (Eq. 4)

The value of activation entropy has been calculated according to the equation offered by
R.M.Barrer and colleagues (Barrer, Bartholomew, Rees, 1963: 51-62) (EQ.5):

D, = D? exp(k%)-exp(%) (Eq.5),

the value of entropy multiplier A%exp (S/R) — according to the formula offered by S.Glasstone
(Glasstone, Laidler, Eyring, 1941: 501):

D=4 -exp(%)- exp k% exp( Ea RT) (Eq.6).

Results and Discussion.

Amberlite IRC-748 and Duolite C 467 are characterized by the functional groups of -
N(CH,COONa); and -NH-CH,-PO (ONa), (Jafarli, Abbasov, 2017: 449-462; Jafarli, 2022: 26-28)
respectively; the sorption by the first 2 polyampholytes is realized at the expense of replacement of
Na* ions with Me®* ions and coordinating bond between the N atoms (Amberlite IRC-748) and
Duolite C-467 is formed due to the formation of a coordination bond between the free electron pair
of the oxygen atom bonded to the phosphorus atom and the metal ion (10).

_0
CH,COONa cacZ, .
R—CH—N, +Mé—sR—CH.—~NZ---Mel ) +2Na
\CHECOONa CH;‘CQO
7 - ° ™ A
R-NH-CH: P {OMNa)—» RE-NH-CHa: |:E|’\\ a /;, - e
O O -

-

Production of chelate acids in the resin phase, in other words, the selectivity of ion exchangers
depends basically on the chemical nature of their functional groups and conditions of the sorption
process conducting; kinetic parameters of sorbents, regeneration liability, swelling rates,
mechanical and thermal stability depends on the properties of a polymer matrix (Khering, 1971:
279), in this connection these factors are also evaluated. Because of the fact that the groups of
polyampholytes with the base nature depending on the medium acidity are subjected to partially or
completely dissociation they are responsible for the sorption of metal ions at the expense of
coordination bond. The sorption capacity of polyampholytes determines the quantity of acid groups,
and the selectivity of sorption processes — basicity of amine groups and stereochemistry of ligand
groups. Under small values of pH the acid groups of resins are weakly dissociated, that is why
occurs the competitive sorption for functional groups between hydrogen and metal ions. In addition,
effective mutual influence between ions and functional groups of the resins cannot realize because
of protonation of amine groups.

Sorption isotherms for all studied systems are made (figure 1); parameters included in the
considered models (Langmuir and Freundlich) are calculated on the basis of values get during the
experiment. Analysis of the experimental data confirms with certain deviations the possibility of
expression of the studied processes by the Langmuir equation:
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A = AmaX K'C /l+ K'C max A = Amax.K'Ce/l+K'Ce (Eq. 2)

with sufficient precision. This fact shows that there is a layer of monomolecular sorption in
these systems and all sorption centers are characterized by equal energy. Freundlich equation can
describe only beginning parts of the sorption curves: (0,25-1,50 gMe/l).

380 - A,mg/g
. 2 g —=— 2
Duolite C 467-Pb*" 300 A.mg/g -
» o w4 —e—C
200 280 e &—D
3 260 e iy
v 240
20 / 220 o
,.-"‘ 200 A /,!’
200 130 . ?
YI 160
| - 2. 140 J
-l f Duolite C 467-Cd™" s
! 120 /
f < 2 100
! Duolite C 467-Cu”” 2
100 < ¥ o !
| . sod |
i | Duolite C 467-Zn** w0l
Yo C:.g.’l 20 : ; L
] ) ; ) ; ; 0.0 4 6§ 0 10 1 14 16 1

00 05 1.0 1.5 20 25 3:0
Fig.1. Isotherms of sorption of Cu?*, Zn®*, Cd®** and Pb?*-ions by studied resins.

The deviations in saturation regions of the curves between values theoretically calculated and
the experimental results are so great that it becomes meaningless to compare. For Duolite C467:
Pb>Cu>Zn>Cd, and for Amberlite IRC-748 Cu>Pb>Zn>Cd selectivity sequences are determined,; it
is revealed that the polyampholyte with aminophosphon group is the most effective sorbent for the
studied ions. We know from the literature that in comparison with the other bivalent metal ions the
Cu?* jons are susceptible to the oxygen atoms of the phosphorous sorbents. According to N. Sijvic
classification the Cu®" ions have a great avidity against azot atoms, so the reason of effective
sorption of this ion with complex-forming sorbents keeping azot in its content is understood. All
isotherms made by the method of changing concentrations are noted for the relief depending on the
selectivity of the resin against the concrete ion. Absence of curves in the isotherms allows to
suppose that absorption occurs mainly at the expense of functional groups. a and n included in the
Freundlich equation are found from the graphic -x/m = a-C{". At the specified graphic dependence
the length of the segment cut from the ordinate axes gives the value of a, tangent of the angle
formed by a straight line with the abscissa axis gives the value of n. In the foregoing sequence the
forms of isotherms corresponding to Langmuir and Freundlich equations are the follows:

Duolite C 467 - Pb?*: A=370,6:(6,65+ 0,06) Ce /1+ (6,65+ 0,06) Ce;  A=660,7Ce’

Cu?*: A=109,6+(5,60 % 0,05) -Ce /1+(5,60 £ 0,05) Ce;  A=95,5-Ce>?
Zn**: A=90,2- (4,51 0,04) -Ce /1+(4,51+ 0,04) Ce; A=81,3-Ce"®?
Cd**:A=152- (3,87 £ 0,04) - Ce/ 1+(3,87 + 0,04) Ce; A=125,9- Ce*¥

Amberlite IRC-748- Cu?*: A =135,0 (425) (4,92+0,03) -Ce/1+(4,92+0,03) Ce; A=195-Ce®”’
Zn*": A=130,70 (4,0) (4,55+0,04) -Ce/1+(4,550+0,04) Ce; A= 109,6-Ce**?
Cd**: A=199,5 (3,15) (4,210,04) - Ce/1+((4,21+0,04) - Ce; A=276,8-Ce"®
Pb%": A=326,35 (3,15) (9,53+0,04) -Ce/1+(9,53 +0,04) -Ce; A=276,80-C %

The study of kinetics of these processes shows in all cases that the sorption equilibrium arises in
2.5-3 hours. Simple and reliable method of “kinetic memory”, in other words, the partition method,
is used for the experimental determination of demarcation stage. The increase in sorption rate in all
cases after partitioning in comparison with the initial rate confirms that processes under the control
of pore diffusion. The dependence of -Ig(1-F) on time isn’t expressed by a straight line under low
saturation degrees, under higher saturation values (F>0.5-0.6) dependence are expressed by a
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straight line. The expression of saturation degree up to the values of dependence F-in t'2 equal to

0.4-0.5 by the straight line going from the beginning of origin of coordinates and quantities
calculated for the prices charged for absolute values of the Bio criterion (Bi>50) confirm once again
that the processes are under control of the pore diffusion. The sorption rates of ions by the
polyampholytes at the different way with increase in temperature. The positive effect of the
temperature on the rate of processes is observed more clearly during the sorption of cadmium and
lead ions: no matter how great are the values calculated for the activation energy, more intensive
changes simultaneously with the change of the temperature the sorption rate. This is also evident in
the 2nd figure. The values received by us for the activation energies are characteristic for sorption
processes realized in the region of the pore diffusion.

Thermodynamical parameters of sorption of the studied ions by the polyampholites are
calculated on assumption of ideal conditions for the ionite phase, in other words, without taking into
account the factor of activity of sorbed ions at the ionite phase. One of the most important energetic
parameters of any chemical process, especially, sorption processes is considered to be thermal
effect (Valdman, Panfilov, 1979:479). In all cases, the sorption of ions is accompanied with
calorification (AH<0). The connection between the increase in sorption selectivity and decrease in
entropy determined by us is justified in all investigated systems. A case of more rapidly
establishment of the sorption equilibrium is specific for small values of the entropy factor. The
values of the entropy factor are calculated in compliance with (Glasstone, Laidler, Eyring, 1941.:
501). Characterization of the entropy factor of Duolite C467 by smaller values, the rapid
establishment of sorption equilibrium is connected with the fact that its matrix is macroporous and
it has to a certain extent relatively large sorption capacity. According to calorification and decrease
in entropy it is possible to suppose that in all systems investigated by us the selectivity is controlled
by the enthalpy factor. The values of half-time of exchange calculated for all system confirm these
comments. The values of time of half-exchange for copper ion by the ionites Duolite C 467 and
Amberlite IRC -748 are respectively the following: 23,96 min and 30,49 min.

Table.
Kinetic and thermodynamic parameters of studied systems.
2 .(AS/R -
D107 sm¥ | Dol0° | Eae, A% o ooy | AGE | | e, 10
sec sm?/ sec | kC/mol | C/molK  [21 MOV | cimol o
Duolite C-467-Pb”*
085 | 0197 | 1350 | 4464 | 178 | 455 [6,29 | 1,169
Duolite C-467-Cu”*
070 | 0616 | 1680 | 7344 | 2524 | 336 [388 | 0,365
Duolite C-467-Zn*"
064 | 0012 | 1850 | 6848 | 2282 | 241 [265 | 0,006
Duolite C-467-Cd”*
045 00275 | 2160 | 6100 | 2081 | 264 [290 | 0,0246
Amberlite IRC-748-Cu®*
550 | 2245 | 2060 | 4354 | 1621 | 323 [369 | 1,33
Amberlite IRC-748-Zn”"
026 | 0578 | 248 | 3569 | 1576 | 512 [791 | 342
Amberlite IRC-748-Pb**
021 | 0727 | 316 | 1464 | 984 | 547 [912 | 043
Amberlite IRC-748- Cd**
490 | 6194 | 2340 | 3511 | 1534 | 488 [342 | 3,66
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Fig.2. The dependence of the sorption of the studied ions ion exchangers Duolite C 467
and Amberlite IRC 748 on the temperature

Conclusion

The maximum degree of extraction of copper ions studied sorbents is about 90-95% of the
injected amount (0,5-1,0g/l). As can be seen, with the joint presence of these ions corresponding ion
exchangers division proceeds efficiently. The results obtained confirm the fact that the
thermodynamic parameters of sorption processes carried out at high speed and selectivity are
characterized by minimum values. The absorption rate of Cu** ion with Duolite C 467 and
Amberlite IRC 748 sorbents is 3.77; 4.80. The data show that of industrial wastewater and other
similar objects with a concentration of 0.5 g/l of copper and lead, they can be cleaned studied ion
exchangers.
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AZORBAYCAN RESPUBLIKASININ “DENDROLOGIiYA BAGI” ORAZISINDO XARICI
KARANTIN TOTBIQ EDILON ZORORLi ORQANIZMLOR VO ONLARA QARSI
MUBARIZO TODBIRLORI
1. QARA YALANCI QALXANLI YASTICA (PARASAISSETiA NIGRA NIETNER 1861)
2. QIRMIZI PALMA BOCOYi (RHYNCHOPHORUS FERRUGINEUS OLIVER, 1790)

Xiilasa

Bitkilorin normal inkigafin1 tomin etmok mogsadi ilo aparilan entomoloji todqiqatlar zamani
onlarin inkisafin1 longidon bir ¢ox sobablor askarlanmigdir. Zararverici organizmlorin aparici rolu
miioyyan edilmisdir. Onlardan on tohliikolilori Qara yalangi qalxanli yastica (Parasaissetia nigra
Nietner) vo Qirmizi palma bocayi (Rhynchophorus ferrugineus Oliver) hesab olunur. Bu potensial
zararvericilor hamginin xarici karantin obyektidir. Bizim arasdirma sahasinda askar etdiyimiz bitki
zorarvericilarinin bioekoloji xiisusiyyatlori 6yronilmis vo onlara garsi miibarizo iisullar1 sinaqdan
kegirilmisdir. Hazirda movsiim ilo olagoli olaraq zororverilicilor siikunot dovriinii kegirir. Lakin
buna baxmayaraq miisahidalor davam etdirilir.

Acgar sozlar: Dendrologiya Bagi, karantin obyekti, Qara yalangi qalxanli yastica, Qirmizi palma
bécayi, miibariza todbirlori
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Harmful organisms with foreign quarantine status discovered in"’"Dendrology Garden™ in the
Republic of Azerbaijan and their control measures:
1. Nigra scale -Parasaisseti nigra Nietner 1861,
2. Red palm weevil -Rhynchophorus ferrugineus Oliver, 1790

Abstract

During the entomological studies conducted with the aim of ensuring the normal development
of plants, many reasons that slow down their development have been discovered. The leading role
of harmful organisms has been determined. The most dangerous of them are considered to be the
Black false shield pillow (Parasaissetia nigra Nietner) and the Red palm beetle (Rhynchophorus
ferrugineus Oliver). These potential pests are also subject to external quarantine. The bioecological
characteristics of the plant pests we found in our research area were studied and methods of
combating them were tested. Currently, the pests are in a dormant period due to the season.
However, the observations are continued.

Keywords: Dendrology Garden, quarantine facility, Black false shield pad, Red palm beetle,
control measures

Giris

Todgigatimizin moagsadi Azorbaycan Respublikasinin Abseron yarimadasinda yetisdirilon
bitkilorin normal inkisaf etmosino mane ola bilon zororli organizmlori bitkilors  kiitlovi
sirayatlonmodon ovval askarlamaq, onlarin bitkilors manfi tasirlorinin garsisin1 almaq v bitkilarin
normal inkigsafini tomin etmokdir. Aragdirmalar zamani Azorbaycan Respublikasinin Qida
Tohliikosizliyi Agentliyinin Regional Bolmasinin omokdaglart birgo monitoring kegirmok iigiin
“Dendrologiya Bagi1” orazisino dovot olunmuslar. Aparilmig laborator miayinolor zamani bagin
orazisindoki se¢ilmis bitki niimunslarinin {izarinds bir ne¢o nov zararli organizmlor askarlanmisdir.
Miifottislor hamginin zararli organizmlorlo yoluxmus bitkilordon niimunalor gétiirmiis vo onlari
Azorbaycan Qida Tohliikasizliyi Institutunun (AQTi-nin) Markozi Fitosanitar laboratoriyasinda
tosdiq etmislor. Bunlardan biri Maclura bitkisinin kasilmis budaqlarinda askar edilmis Azarbaycan
Respublikasi ti¢iin xarici karantin statusunda yer alan Qara yalang¢1 qalxanli yastica — (Parasaissetia
nigra Nietner 1861), digor bir zororverici iss Finik palmasi iizorinds agkarlanmis xarici karantin
statuslu Qrmiz1 Palma bocayidir - (Rhynchophorus ferrugineus Oliver 1790).

Tadgigatin miizakirasi:

Qara yalangi qalxanh yastica - Parasaissetia nigra Nietner 1861.

Tosnifati: Insecta, Homoptera, Coccoidea

Sinonimlari: Lecanium nigruma (Nietner,1861)

Azorbaycan-Al - EPPO-A2

Bu zororverici Bugumayaqlilar tipinin Hosoratlar sinfinin Koksidikimilor fosilesinin Para-
saissetia cinsina aid olan noviidiir (1). Zararverici ilk dofo 1861-ci ildo Nietner tarafindon badon
Ortliylinlin rongino goro “nigra” adlandirilmigdir (Miller, Rung, Venable, Redford, Evans, Gill
Edition 2014). Bu da zararvericinin rongins asason verilmis addir, monasi “qara” demokdir. Nietner
bu zororvericilori Sri-Lankada foaliyyot gostoron gohva zavodlarinin birindo xammaldan
gotlirmiisdiir. Qeyd etmok istordik ki, Qara yalang1 galxanli yastica Azarbaycan Respublikasinda ilk
dofo bizim torofimizdon 19.06.2023 tarixindo Baki gohor icra hakimiyatinin tabeliyindo olan

~ .9

“Dendrologiya Bagi” orazisinds askarlanmis vo geydo alinmisdir.
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Sokil 3

Qara yalangi qalxanh yasticanin fardlari

Diinya tacriibasina nazor salsaq miixtalif orazilordo bu zororverici miixtalif bitkilor tizorinds
askar edilmis vo Oyronilmisdir. Belo ki, Kaliforniyada guava, mango vo papaya bitkilorinin
zorarvericisi Kimi geydo alinmisdir (Smith, 1944; Swirski, Wysoki 1997). Lakin hazirda hamin
orazilordo osas iqgtisadi zororverici kimi geyd olunmur. Ciinki, yiiksok temperatur vo riitubot
catismazligina goro bu zorarvericilor yaxsi inkisaf edos bilmamislor. Daha sonra Peruda 1970-ci
illarda Annona cherimola bitkisindo askar edilmisdir (Marin vo Cisneros, 1979; Swirski, Wysoki
1997).

Qara yalang1 qalxanli yastica uzun miiddotdir Italiyanm kontinental hissasindaki bir ¢ox bazok
bitkilorinda rast galinmokdadir. Siciliya adasinda bu zararvericinin yayildig: tosdiglonmisdir. Belo
ki, burada yeni bir ev sahibi olan Syzygium myrtifoliumda tapilmisdir (Mazzeo, Nucifora, Lonqo,
2020 :295-298). Basqa bir tadqgigatin naticasinda geyd olunur ki, Mato Qrosso oyalstindoki mesa
tingliyinda qurmiz1 agac - Khaya ivorensis tinglorinds Parasaissetia nigra askar edilmisdir. 2017-ci
ilin sentyabr ayinda zararvericilorin bitkilorin yarpaqlarinda vo budaqlarinda apikal meristemin
zodalonmasina vo mohvina, homginin yarpaqlarin qivrilmast slamatlorina sobob oldugu askar
edilmisdir. Sokorli sekresiyasina goro Qara yalangi qalxanli yasticanin - (Parasaissetia nigra)
qarisqalarla simbiozu da tosdiglonmisdir. Parasassetia nigra Braziliyada Afrika qirmizi agacinda
genis yayilmisdir (Leonardo Junior, Isabel Santos, Alexandre dos Santos 2019).
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ABS-1n karantin geydlarina nazar salsaq gorarik ki, bu név 1995-2012-ci illor arasinda Amerika
Samoasi, Avstraliya, Boliviya, Braziliya, Kamboca, Kamerun, Cin, Kolumbiya, Kosta Rika, Kot D'
dan golon niimunslorlo ABS-in liman girislorinde miixtolif dasiyicilar tizorinds 220 dofo agkar
edilmigdir (6).

Qara yalang1 qalxanli yastica Afrika monsoali hesab olunsa da hazirda diinyanin demok olar Ki,
biitiin iqtisadi zonalarinda tropik vo subtropik olkalordo bozok vo istixana bitkilorinin asas
zorarvericisi hesab edilir (Abdul-Rassoul, Al-Mallo 2016, Yen-po Lin, Edvards, Kondo, Thomas,
Semple, 2017).

ABS-nin Kaliforniya, Florida statlarinda vo diinyanin bir ¢ox 6lkalorinds Qara yalang¢i qalxanl
yastica ildo bir dofo bozi hallarda iso 2 dofo nosil vers bildiyi qeyd olunmusdur. Lakin Israildoki
istixanalarda Ben-Dov (1978) onun bir ilds altiya godor nasil vers bildiyini geyds almisdir. Osasan
partenogenez yolla ¢oxalir (Swirski, Wysoki, 1997). Erkak fordlorina rast gelinmomisdir (Abdul-
Rassoul, Al-Mallo, 2016). Disi fordlor badonin alt hissasindoki bosluga 800 odad vo daha artiq
yumurta goyma gabiliyyatina malikdir. Ug nimfa morhalosi ilo saciyyalonir. Yetkin disilor 3 - 4.5
mm Ol¢tide olur (Abdul-Rassoul, Al-Mallo, 2016). Qara yalangi galxanli yastica moahdud haro-
kotlidir vo adoton eyni bitki tizorindo yayilir. Zararvericinin yayilmasint mohdudlasdiran amillora
temperatur rejimini, vo riitubot amilini misal gostara bilarik.

Qara yalang1 qalxanli yastica polifaqdir, 77 bitki fasilosine aid olan bitkilorlo gidalanir
(Ismayilzada, Qasimov, Mammodova, Mehdiyev, Dliyeva, 2018). Belo Ki, sitrus bitkilori, quava,
avokado, mango, ancir, gohva kimi bitkilordo rast golinmigdir. “Dendrologiya Bagi” oarazisinds
yalniz Maclura bitkisi {izorindo askar edilsa do sonradan bagin orazisinds olan oleandr, nar, zeytun,
hibiskus bitkilarinin tizarinds miisahids edildi. Parasaissetia nigra asason bitkilarin yarpaq, govds,
cavan zoglar vo meyvalori ilo gidalanir. Yarpagin ana koklorindoki gidali maddslarlo gidalanaraq
onlarin normal inkisafin1 longidir. Homginin ifraz etdiyi madds sayasinds yarpaq tizorini ortarok
onun tonoffiis etmasini va fotosintez prosesini pozur (M.S. Abdul-Rassoul, M. Al-Mallo 2016). Cox
vaxt bitkilords erkon yarpaqtokmo zamani miisahido olunur ki, bu da bitkinin gérkomins vo omtos
kefiyyatino tosir gostorir.

Qirmzi palma bocayi - Rhynchophorus ferrugineus Oliver 1790

Tosnifati: Insecta, Coleoptera, Curculionidae

Sinonimlari: (Curculio ferrugineus Oliver; Calandra ferruginea Fabricius; Rhynchophorus
signaticollis Chevrola)

Azorbaycan-Al - EPPO-A2

Xurma agact (Phoenix doctylifera L.) Yaxin Sarqds halo eramizdan ovvalki dovrlardan bori
becarilon an shomiyyatli meyva bitkisidir. Lakin 6ton asrin 80-ci illarinin ortalarindan xurmalarin
tosarriifat shamiyyatli zararvericisi Qirmizi palma bocayi (Rhynchophorus ferrugineus Oliver 1790)
Korfoz bolgasinin miiayyan orazilorinds agaclara ciddi ziyan vurdugu moalum oldu. 10 ilo kimi qisa
zaman miiddatindo bu zarorverici yayilaraq xurma bitkisinin asas zararvericisi statusunu qazandi.
Yaxin Sorqin sahib oldugu iqlim soraiti vo okin materialinin dasinmasi bu prosesi daha da
siiratlondirdi (Ismayilzads, Qasimov, Memmadova, Mehdiyev, Sliyeva, 2018).

Daha sonralar 2012-ci ildon 2016-c1 ilo gador olan dovr {iglin Krimin conub sahilindaki
parklarda bozok bitkilorinds avvallor gériinmoyan bir nega fitofaq miioyyan edildi. Bunlardan biri
Qirmiz1 palma bocayi - Rhynchophorus ferrugineus Oliver, 1790 olmusdur. Bu ndviin zaror vurma
doracasi miioyyan edilmis vo miixtolif insektisidlordon istifado edilmoklo fordlorinin sayini
mohdudlasdirmaq ti¢lin bioloji effektivliyt Oyronilmisdir (10). Hazirda palma agaclarindan
dekorativ magsadlar {igiin biitiin diinya 6lkalarinds istifads olunur. Bu da zararvericinin yayilmasini
artirir. Azorbaycan Respublikasi {igiin xarici karantin obyekti sayilir vo digor olkalordon okin
materiali ilo birge gatirildiyi giiman olunur.

Bu zorarverici novii Azorbaycan Respublikasinin faunasinda ilk dofs olaraq 19.10.2021
tarixindo AMEA Dendrologiya Institutunda, Bitkilorin miihafizosi laboratoriyasinda foaliyyat
gosdordiyimiz dovrda, laboratoriyanin rahboarliyi vo amokdaslari torafindon indiki “Dendrologiya
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Bag1” orazisinds aparilmis fitosanitar monitorinq zamani, Finik palmasi bitkisindo agkarlamigdi (11,
N.M. Al-Dosary, S. Al-Dobai, J.R. Falerio 2016).

Qirmiz1 palma bdcayinin yetkin fordinin uzunlugu 35 — 40 mm-dir. Badoni uzunsovdur, yuxari
hissasi yastidir, tist ganadlar1 sortdir, rongi agig-gahvayidon tiind-gohvayiya kimi dayisir, belinda
tiind lokalar var. Disi fordlorin 6lgiilori erkoklordon bir az iridir, {ist qanadlar1 daha gabariqdir, bas
hissosinin bugumlar1 daha uzundur. Erkoklordo iso badonin yuxarit hissasinds narinci rangli
tilkciiklordon ibarat “pipik” moévcuddur. Sirfo iridir, 6lglisii 5 sm-o kimidir, ayagsizdir, C —
sokillidir, badoni agimtil-siid, basi gohvayi ronglidir. Baramanin uzunlugu 5 sm-don uzun olmur,
palma liflarindon horiilmiisdiir, gohvayi rongdadir. Bocayin puplart yetkin fordi xatirladir. Qirmizi
palma bdcayi ilda bir nasil verir. Darin diapauza morhalasinds olan fordlar iki vo daha ¢ox il yasaya
bilirlar (Ismayilzada, Qasimov, Mommoadova, Mehdiyev, Oliyeva, 2018).

BT £ g > ™ /T

Jm

Sakil 7. Sakil 8.
Qirmizi palma bécaklari niimunalarinin toplamilmasi

Yumurta marhalasi 7 giin, siirfo 3-4 ay, pup ise 14-21 giin davam edir. Bir disi ford orta hesabla
150-180 (maksimum 350) adod yumurta qoyma qabiliyystino malikdir. Yumurtadan ¢ixan stirfalor
bitkinin govdasine daxil olur, bitki toxumalari ilo qidalanir vo belalikls, bitkini mahv edirlor.
Stirfalorin gidalanmasi noaticasinds goévdodsa yaranan zodoslonmoalor gévds Vo yarpaq qoltugunda
bosluglar (oyuq) yaradir, gévdonin mexaniki mohkomliyi zoifloyir vo belalikls, yarpaq osasi
govdadon aralanir. Yarpaq govda tizorine yixilir va asili qalir. Lalokvari yarpaqlar biiziisorok igariya
dogru oayilir, ronglari solur, agiq-yasili rong alir (11; Al-Dosary, Al-Dobai, Falerio, 2016). Giicli
yoluxmalar zamani biitiin yarpaqglar gévda tizaring ayilorok sanki dam ortiiytlinii xatirladir, belaliklo,
zorarverici palma agaclarimi qurudaraq moahv edir. Palma agaci mahv olana kimi zadalor praktiki
olaraq gorinmiir.
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Miibarizo tadbirlari:

Qara yalang1 qalxanli yastca - (Parasaissetia nigra) ilo miibarizods tobii diismanlordon istifads
ugurlu hesab edilir. Homginin diazinon, demethoate, formothion, malathion vo nicotine vo s.
insektisid kimi istifada oluna bilor. Lakin, hosaratin mumvari sothi onunla miibarizani ¢atinlosdirir
(Abdel-Bakya, Motaweia, Al-Nujiband, Aldeghairia, Al-Shurayme, Alharbie, Alsohima, Rehana,
2023).

“Dendrologiya Bagi1” orazisindo Qirmizi palma bocayi ilo yoluxmus, finik palmalarinda
zororvericiyo qarst miibarizo moQsadi ilo bir sira kimyavi preparatlar sinaqdan kegirilorak,
tocriibalor qoyulmusdur (22.10.2021). Tacriibado imidakloprid (Hekvidor) va xlorpirifos (Priban)
torkibli preparatlardan istifado olunmusdur. Agaclarin dormanlanmasinda ol ¢ilayicisindan istifads
olunmusdur, is¢i mahlulun miqdar 10 1/agac toskil etmisdir.

Sokil 9.

Zararverici ils yoluxmus palma agacinin mahvi

Abseron soratitindo Qirmizi palma bdcoyino qarst sinaqdan kegirilon preparatlarin bioloji
somarasi 92-95% olsa da pandemiya illari sababindan tacriiba davam etdirilo bilmomisdir. Naticods
zorarverici palma agacinin tamamilo mohvina sabab olmusdur. 16.05.2023-cii tarixinds Finik palma
agacinda 16 odad yetkin forddon 3 6lii, 8 adad siirfadan 1 6lii, 2 adad pupdan 1 6lii, 104 baramadan
76-sinin igarisi bos, 28-nin igarisi dolu halda askarlanmisdir. Barama igorisindo olan zarorverici
hogoratlarin siirfa, pup va yetkin ford morhalarinds rast galdik. Zararli organizmin xarici karantin
statusunu, dastyicisi oldugu bitkilor {izorindoki invaziv xiisusiyyatini vo digar bitkilora siraystlonmo
doracasini nozoro alaraq fitosanitar gaydalara riayat olunmaq sorti ilo 27.08.2023-cii il tarixinda
zorarvericinin biitiin marhalalorinds olan (siirfs, pup va yetkin ford) niimunslorls birlikds kiitlovi
sokildo sirayotlonmis Finik palma bitkisini kokiindon ¢ixarilaraq yandirma dsulu ilo mohv
edilmisdir.

Digar olkalordo hoyata kegirilon miibarizo todbirlorine nozor salsag, geyd etdiyimiz kimi
Qirmiz1 palma bocayina (Rhynchophorus ferrugineus Oliver) ilk dofs 1980-ci illorin ortalarinda
Sarq olkalorindo xurma istehsali tigiin tohliiko kimi tanindigindan, elm adamlar1 va istehsalgilar bu
zorarverici ilo miibarizo aparmagq tigiin bir ne¢a tisul totbiq etmislor. Kimyavi miibariza vasitasi olan
insektisidlorin istifadasino godar osas strategiya 1993-cii ilo godar feromon tutucu talodoan istifadoys
asaslanirdi (Qahramanov, Qasimov, Mammadov, 2021: 116-117). Sonralar insektisidlordan istifads
osas miibariza todbiri kimi totbig olunur.

Noatica
Umumiyyatls, zororli organizmlorlo miibarizo todbirlorine ciddi omol olunmalidir. Ciinki,
praktiki olaraq bitkinin ilk vaxtlarda zororvericilorlo yoluxdugunu miisyyanlosdirmok geyri-
miimkiindiir. M6évcud miibariza todbirlorina riayat olunarsa zararvericinin saymin idars olunmasi
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chtimali yiiksokdir. Tonzimlomoa metodlar1 kimi feromon tutucu talalordon istifado edorok canli
niimunslorin toplanilmast vo saymin mioyysnlogdirilmosi mimkiindir. Kimyavi vo bioloji
miibarizo todbirlori, mahsul vo okin sanitariyasi, gizli ¢oxalma sahoslorinin aradan qaldirilmasi,
ritubot vo agac sixligr ilo bagli modoni okingiliyin hoyata kegirilmasi, yoluxmus agaclarin
budanmasi, qurumus agaclarin moahv edilmasi kimi fitosanitar karantin todbirlorino vo agrotexniki
tisullara Gstiinliik verilmalidir.
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TUT iPOKQURDUNUN iSTILiYO DOZUMLU HiBRIDLORININ YARADILMASI

Xiilasa

Azorbaycanda geyri-neft sektoruna aid olan kond tosarriifati sahalorina: heyvandarliq, bitkigilik,
cayciliq, tiitiingiiliik, ariciliq, ipokeilik vo s. aiddir. Olkemizdo geyri-neft sektorunun inkisaf
etdirilmasi ilo olagodar hayata kegirilon todbirlor cargivasinds baramagiliq vo ipakgilik sahasinin
borpast vo inkisaf etdirilmosi kond tosorriifatinin prioritet istigamatlorindon biri kimi miioyyan
edilmigdir. Azorbaycanda son vaxtlar yaradilmig tut ipakqurdu cinslorin ¢arpazlasdirilmasi
noticasindo alinmis hibridlorin har torafli dyronilmasi, onlardan ipok mohsuldarligina, xiisusilo
baramalarin texnoloji gostaricilorina vo ekoloji doziimliilityiine goro daha yaxsilarinin segilib
rayonlagdirilmasi planli qaydada aparilan seleksiya todgiqgat islarinin yekun morhalasini toskil edir.

Respublikamizin aran rayonlar1 {igiin istiliys doziimli tut ipokqurdu cins vo hibridlarinin
seleksiyagilar torafindon yaradilmasina aid elmi-tadqiqat islorine halo 1965-1973-cii illords
baglanilmigdir. Azorbaycan ipokgilik elminin gorkomli niimayondssi, Az.EA-nin miixbir iizvii,
b.e.d., professor R.A.Hiiseynovun rohborliyi altinda 6lkomizin aran rayonlarinda yemlomalori
apartlmis Aran, Yasar cinslori vo onlarin diiziine vo torsine hibridlori yaradilmisdir (Abbasov,
2009).

Tacriibalor 2 miixtolif miihitdo (optimal vo pessimal) aparilmigdir. Optimal miihit kimi 1958-ci
ildon Z.A.Axundov torofindon Azorbaycan Respublikasi yemlomolori {iglin tovsiyo edilmis
aqrozootexniki normalardan, pessimal miihit kimi torofimizdon hazirlanmig yeni aqrozootexniki
normalardan istifads edilmisdir (Abbasov, 2010).

Heyvandarliq Elmi-Todqigat Institutunun “Tut ipokqurdu seleksiyasi laboratoriya”sinda
yaradilmis Ugur, Ordubad-1, Ordubad-2, Mugan-1 vo Mugan-2, Giirciistan ETIi-dan introduksiya
olunmus Mizuri-1 vo Muziri-5 va nozarat olarag Mayak-2 vo Mayak-3 cinslorindon, vo Mayak-
2xMayak-3 hibridindan istifado olunmusdur (Mammadov, 2019).

Acar sézlar: cins, hibrid, istilik, mohsuldarhq, seleksiya
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Creation of heat tolerant hybrids of mulberry silkworm

Abstract
Agricultural fields belonging to the non-oil sector in Azerbaijan include: animal husbandry,
plant growing, tea growing, tobacco growing, beekeeping, sericulture, etc. The restoration and
development of cocooning and sericulture has been identified as one of the priority areas of
agriculture in the framework of the measures implemented in connection with the development of
the non-oil sector in our country. Comprehensive study of the hybrids obtained as a result of the
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crossbreeding of mulberry silkworm breeds recently created in Azerbaijan, selection and
regionalization of the best ones based on their silk productivity, technological indicators of cocoons,
and environmental tolerance constitute the final stage of the selection research works conducted in a
planned manner.

Scientific research works related to the creation of heat-tolerant mulberry silkworm breeds and
hybrids by breeders for the lowland regions of our republic were started in 1965-1973. Aran,
Yashar breeds and their straight and reverse hybrids were created in the lowland regions of our
country under the leadership of professor R.A.Huseynov, a prominent representative of Azerbaijan's
sericulture science, corresponding member of Az.EA, B.E.D.

Experiments were conducted in 2 different environments (optimal and pessimal). The
agrozootechnical norms recommended by Z.A.Akhundov for the fodder of the Republic of
Azerbaijan since 1958 were used as the optimal environment, and the new agrozootechnical norms
developed by us as the pessimistic environment.

Ugur, Ordubad-1, Ordubad-2, Mughan-1 and Mughan-2 created in the "Mulberry Silkworm
Breeding Laboratory" of the Animal Husbandry Scientific Research Institute, Mizuri-1 and Muziri-
5 introduced from Georgia ETII, and Mayak-2 as a control. and Mayak-3 breeds, and Mayak-
2xMayak-3 hybrid were used.

Keydwords: breed, hybrid, heat, productivity, selection

Giris

Miiasir dovrds seleksiyacilar vo genetiklor garsisinda duran on miithiim vozifo miihit soraitinin
genis toroddiidiine daha yaxsi uygunlasa bilon, miixtalif ekoloji soraitdo nisbi yiiksok vo sabit
mohsuldarligi tamin edan cinslor, sortlar va hibridlor yaratmaqdan ibarotdir. Ciinki bela cinslar,
sortlar vo hibridlor agrar istehsalgilar torafindon daha yiiksok giymatlondirilir va igtisadi cahatdon
daha sarfali hesab olunurlar.

Respublikamizin aran rayonlar1 {iglin istiliya doziimlii tut ipakqurdu cins va hibridlarinin
seleksiyagilar torofindon yaradilmasma aid elmi-todqiqat islorino holo 1965-1973-cii illords
baglanilmigdir (Mommodov, 2018).

Metodika: Tacriibolor 2 miixtslif miihitdo (optimal vo pessimal) aparilmigdir. Optimal miihit
kimi 1958-ci ildon Z.A.Axundov tarafindon Azorbaycan Respublikasi yemlomolori ii¢iin tovsiya
edilmis aqrozootexniki normalardan, pessimal mihit kimi torofimizdon hazirlanmis yeni
aqrozootexniki normalardan istifads edilmisdir.

Adoton respublikamizin aran rayonlarinda aparilan tut ipakqurdu yemlomalorinin IV vo V yasi
isti vo quru dovrloro diisiir. Istiliyin ¢ox, riitubotin az olmasi sobobindon yarpaq tez soluxur,
keyfiyyatini itirir. Biitiin bunlar1 nozors alarag 1V vo V yaslarda pessimal miihit yaradilmigdir
(Adigozolova, 2020).

Tacriibads istirak edon cinslarin vo hibridlorin asagidaki bioloji vo mohsuldarliq gostaricilori
oyronilmisdir: 1) qrenanin dirilmasi, %-1o; 2) 1 qramda qrenanin sayi, od.; 3) 1 qramda qurdun sayz,
ad.; 4) yemlomo miiddati, sutka; 5) yas (diri) baramanin orta kiitlasi, gr.; 6) barama pardasinin orta
kiitlosi, mq; 7) diri baramanin ipakliliyi, %; 8) 19,0 gr (1qutu) qurddan diri barama mohsulu, kg; 9)
20 min grenadan diri barama mohsulu (Abbasov, 2009: 277).

Bu gostoricilor har bir cins vo hibrid {izro asagidaki qaydada toyin edilmisdir:

1) Qrenanin dirilmasi — inkubasiyaya horasindo 200 grena olan 3 niimuno qoyulmusdur vo
kiitlovi dirilmanin 3-cii giinii dirilmomis qrenalar sayilmigdir;

2) 1 gramda qrenanin sayi - har birinin kiitlasi 0,5 qr olan 3 niimunodo qrenanin sayilmasi
asasinda;

3) lgramda qurdun say1 - qrenanin dirildilmasindon vo 1 qramda qrenanin sayindan istifado
etmokls hesablanma yolu ils asagidak: diisturla tayin olundu;

_ QSxQDx29,0
100

TS
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Burada TS — 1 gramda tirtilin (qurdun) say1, od;

QS-1 gramda grenanin say1, ad,;

QD-grenanin dirilmasi, %);

29,0-1 qutuda grenanin kiitlasi, gr;

19,0-1 qutuda qurdun kiitlasi, gr;

100-faizi adada ¢evirmok iigiin omsal.

4) Yasama qabiliyyati - 3-cii yasdan baslayaraq xasto vo 6lmiis qurdlarin vo puplarin ugotu
aparilmisdir;

5) Yemlomo miiddati - yemlomonin baslanmasi, qurdlarin saxa getmosinin  baslanmasi vo
qurtarmast tarixlorinin qeydiyyati osasinda;

6) Baramanin bioloji gdstoricilori - hor tokrardan 25 disi (@) vo 25 erkok (&) barama
gotiiriilacok, cinsiyyatino gora ayriligda avvalco baramalar, sonra iso barama pardalori elektron
torazido ¢okilmisdir, sonra hesablama asasinda toyin olunmusdur.

7) Bir gram qurddan barama mahsulu — (E.N.Mixaylov, P.A. Kovalyova gors)

b.o.k.Xq.sXy.
B.m.= 22—
100

burada: B.m. - barama mahsulu, kg;

b.0.k. - baramanin orta kiitlasi, gr;
g.s. - 1 gramda qurdun sayi, ad;
y.q - qurdlarin yagama qabiliyyati, %.

8) Mohsuldarliq gostaricilori - miivafiq diisturlar asasinda hesablama yolu ils toyin edilmisdir.

Tadgqiqat isinin maqgsadi: doyison ekoloji miihit goraitinds yiiksok va sabit mohsuldarligi tomin
edoan, yani ekoloji miithits déziimlii yeni tut ipokqurdu hibridlorinin yaradilmasi va respublikamizda
rayonlagdirilmalidir.

Tadgqiqat isinin vazifalari: miixtalif xiisusiyyatli, miixtolif monsoli cinslordoan istifado etmoklo
yeni hibrid kombinasiyalar1 yaratmaq, sinagini kegirmok, on yiiksok mohsuldarliga vo ekoloji
mithito déziimlii olan kombinasiyalari (hibridlori) se¢ib Kond Tosorriifati Nazirliyi yaninda Aqrar
Xitmotlor Agentliyino toqdim etmokdir.

Isin aparilmasi iigiin Heyvandarliq Elmi-Todgiqat Institutunun “Tut ipokqurdunun seleksiyast
laboratoriya”sinda yaradilmig Ugur, Ordubad-1, Ordubad-2, Mugan-1 vo Mugan-2, Giirciistan
ETIi-dan introduksiya olunmus Mizuri-1 vo Muziri-5 vo nozarat olarag Mayak-2 vo Mayak-3
cinslarindan va Mayak-2xMayak-3 hibridindan istifads olunmusdur (Badslov, 2001).

Tacriibalor 2023-cii ildo 9 cins vo 21 hibrid tizerinds aparilmisdir. Nozarat kimi respublikamizda
rayonlagsmis Mayak-2xMayak-3 hibridindan vo onun valideyn cinslarindon istifads olunub. Hor cins
(variant) 3 tokrardan, hom tokrar 200 qurddan ibarat olaraq tocriiba qoyulub. Ilkin olaraq cinslar tut
ipakqurdunun III yasmin sonunadok optimal soraitds yemlondirildi. Sonra 2 hissays ayrilaraq
yemlanildi. 1-ci hissa yens optimal, 2—inci hisss iso pessimal goraitdo yemlonildi.

Tacriibalor 2 miixtolif miithitdo (optimal vo pessimal) aparilmigdir. Adoton respublikamizin aran
rayonlarinda aparilan tut ipakqurdu yemlomolorinin IV vo V yast isti vo quru dovrloro diisiir.
Istiliyin cox, riitubatin az olmas1 sobabindon yarpaq tez soluxur, keyfiyyotini itirir. Biitiin bunlar1
nozars alaraq 1V vo V yaslarda pessimal miihit yaradilmigdir (Hiiseynova, Musayeva, 2020).

Cinsaras1 carpazlagdirma pessimal miihitdo, cins daxili g¢iitlosma iso optimal miihitdo
aparilmisdir. Optimal soraitdo hazirlanmis cinslorin qrenasi novbati ildo do optimal, hibridlar isa
pessimal soraitdo sinaqdan kegirildi (Hiiseynov, Eminboyli, 1973; Hiiseynov, Eminbayli, 1974).
Yemlomoalari aparilmig tut ipakqurdu cinslarinin bioloji gostaricilori cadvalds verilmisdir.
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Cadval. Cinslarin bioloji gostaricilari.

Ne Cinslarin adi Orta kiitlasi Ipaklilik, %
baramanin, q ipayin, mq
1 Mugan-1 2,13 388 18,2
2 Mugan-2 2,05 396 19,3
3 Mizuri-1 2,19 417 19,0
4 Mizuri-5 2,05 389 19,0
5 Mayak-2 1,91 365 19,0
6 Mayak-3 1,94 382 19,7
7 Ordubad-1 2,14 392 18,3
8 Ordubad-2 2,09 380 18,2
9 Ugur 2,10 404 19,2

Baramalarin vo barama pordssinin orta gostaricisi toyin edildi vo hom pordonin, hom do
baramanin orta kiitlasindon yiiksok olanlar papilyonaj ii¢iin segildi vo damazliq toxum almaq tigiin
papilyonaja buraxildi (Mamedov, 1961). Cadvaldon moalum olur ki, diri baramanin orta kiitlasi
cinslor tizra 1,91-2,19 q arasinda doyisir. Diri baramanin orta kiitlosino gora on yiiksok gostorici
Mizuri-1 (2,19q), Ordubad-1 (2,14q) cinslorinds, on asag1 gostarici iso Mayak-2 (1,91q) cinsinda
alinmigdir. Ipoyin orta kiitlosi cinslor {izro 365-417mq arasinda toraddiid edir. Bu gostoriciyo goro
on yaxsi natico yena Mizuri-1 (417mq) cinsinda, an az notico iso Mayak-2 (365mq) cinsinda
alinmigdir. Cinslords ipaklilik 18,2-19,7% arasinda toraddiid edir. Mayak-3 cinsinds ipaklilik on
cox (19,7%) olmusdur. Papilyonaj basa ¢atdiqdan (yani kepanaklor toxum tokdiikdon) sonra grena
diizimlori segildi vo sentyabr aymin avvallarina godor talob olunan istilik vo nomlik soraitinds
kiimxanada saxlanildi (Mamedov,Gasanova, Tagieva, Nabieva, 2010). Sentyabr-oktyabr aylarinda
cinslorin  kopanaklorinin mikroskop miiayinasi aparildi. Mikroanalizdon Xasto ¢ixan ailalorin
koponaoklorinin qrena diiziimlori mohv edildi. Saglam diiziimlorin qrenalari sayilmig, konar
qatisiglardan tomizlonmisdir (Guseynova, Musaeva, 2021).

Cinslordan hibrid kombinasiyalar almaq ti¢iin avvalcodon popilyonaj sxemi qurulmus vo adlari
asagida geyd alunan hibridlorin qrenast hazirlanmisdir: 1) Ordubad-1xMugan-1; 2) Ordubad-
1xMugan-2; 3) Ordubad-1xMizuri-1; 4) Ordubad-1xMizuri-5; 5) Ordubad-1xUgur; 6) Ordubad-
2xMugan-1; 7) Ordubad-2xMugan-2; 8) Ordubad-2xMizuri-1; 9) Ordubad-2xMizuri-5; 10)
Ordubad-2xUgur; 10) Mayak-2xMayak-3 (nozarst variantt).

IV yas dovrii
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Natica

1. Mugan-1 (98,0%), Mayak-3 (98,0%) vo Ordubad-1 (98,0%) cinslorinds grenanin dirilma
faizi on yiiksok olmusdur.

2. Baramanin orta kiitlasino gora on yiiksok gostorici Mizuri-1 (2,19q) vo Ordubad-1 (2,14q)
cinslorinds olmusdur.

3. Ipoyin orta kiitlesina goro yenos on yiiksok géstorici Mizuri-1 (417mq) vo Ugur (404mq)
cinslorinds olmusdur.

4. 9 cinsin Azarbaycan Respublikasi ipokgiliyi li¢iin tovsiya olunmus aqrozootexniki qaydada
yemlomoasi aparilmisdir.
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NAXCIVAN MUXTAR RESPUBLIKASINDA SARKOSPORIDLORIN TODQIiQi

Xiilasd

Mogalads sarkosporidilarin kond tosarriifati heyvanlarini yoluxdurmasi, fermer taSarriifatlarina
xeyli ziyan vurmasi vo mohsuldarligin asagi diismosi qeyd edilir. Sarkosporidioz xastaliyinin
Naxgivan Muxtar Respublikasi orazisinds yayilma intensivliyi, eyni zamanda on ¢ox parazitlik edon
novlorin askar edilmoasi vo ona qarst miibarizo todbirlorinin totbiq edilmosi geyd edilib. Parazitin
organizmo tosiri bir ¢ox faktorlardan-parazitin noviindon, onun virulentliyindon, sayindan,
lokalizasiya olundugu yerdan, inkisaf biologiyasindan va organizmin fizioloji vaziyyatindon asilligi
geyd edilib. Eyni zamanda parazitin virulentliyi, parazit-sahib miinasibatlori geyd olunub.
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Study of sarcosporidae in Nakchivan Autonomous Republic

Abstract
The article mentions that sarcosporids infect agricultural animals, cause considerable damage to
farms and reduce productivity. The intensity of the spread of sarcosporidiosis in the territory of the
Nakhchivan Autonomous Republic, as well as the detection of the most parasitic species and the
implementation of measures to combat it, were noted. The effect of the parasite on the body
depends on many factors: the type of parasite, its virulence, number, localization, developmental
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biology and the physiological state of the body. The virulence of the parasite and the relationship
between the parasite and the host were also noted.
Keywords: sarcosporidis, intermediate host, primary host, sporocyst, tissue

Giris

Heyvandarliq kond tosorriifatinin on miihiim sahalorindon biridir. Ona gors, ohalinin rifahinin
yaxsilasdirilmasinda heyvandarliq moahsullarinin artirilmast vo keyfiyyatinin yiiksaldilmasi miithiim
rol oynayir.

Son illor baytarliq elm va praktikasi invazion xastoliklorin profilaktika vo miibarizasi yoniindo
xeyli iralilayiglara nail olmusdur. Bir ¢ox invazion xastaliklor logv edilmis, bazi Xastaliklora isa
nadir hallarda rast galinir. Ancag, bazi invazion xostoliklor dovri olaraq heyvandarhiga kiilli
miqdarda zarar vurur. Bels xastaliklordan biri sarkosporidioz xastaliyidir (Mahmudov, 1995: 18).

Uzun miiddot sarkosporidilorin  hayat dovriyyasini 6yronmok vo sistematik yerini
miioyyonlogdirmok mimkiin olmamigdir. Ovvallor sarkosporidilorin sistematik voziyyatinin
miioyyan edilmasi zamani bu parazitin araliq sahibdas tapilan sistalarinin olgiilorine géra (makro vo
mikrosista) tosvir edilmis, nov kimi iso tosvir edilmomisdir. Sonralar sarkosporidilorin hayat
dovriyyesinin Oyronilmasi, onlarin otraf miihitdo yayilmasi ilo bagl oksor suallara cavab
verildiyindon ndvlorin adi hor iki sahibin adina goro adlandirildi. Belo Sorbast adlandirmalar
anlagilmazliq yaratdigindan vo Zooloji nomenklaturaya uygun olmadigindan alimlor
sarkosporidilora nomenklaturaya uygun ad vermayi (orara almiglar ( Namazova, 2011: 81).

Son taksonomik sistemdo Sarcocystis cinsino 189 nov daxil edilmisdir. Hazirda iso bu cinsa
daxil edilon novlorin say1 220-don ¢oxdur. (Petras, Dalius, 2012: 49).

Sarkosporidilar N.D.Levaine tarafindon asagidaki kimi sistemlosdirilir.

Yarim alom: Protozoa

Tip. Apicomplexa

Sinif: Sporozoasina

Yarim sinif: Coccidiasina

Dasta: Eucoccidiorida

Fosiloa: Sarcosystidae

Cins: Sarcocystis (Levine, Lee, Hunter , Bovee, 1985: 323).

Radc¢enko vo Qaibova sahibin azalolorinda Sarcocystis névlarinin sarkosistalarinin uzun middot
movcud olmasini onlarin struktur xiisusiyyatlori ilo slagodar oldugunu geyd edir. Onlar gostorirlor
ki, sarkosistalar xaricdan spesifik ¢ixintilara malikdir (Qaibov, 2005: 28).

Miiayyon edilmisdir ki, bazi Sarcocystis novlorinin (S.atlanticae, S.dugesii, S.gallotiae,
S.stehlinii, S.simonyi, S.muris, S.rodentifelis, S.cymruensis) inkisaf tsiklindo cinsiyyatli va geyri-
cinsiyyatsiz marholo eyni nov sahibdo basa ¢atir ( Memmedov, 2010: 858).

Sarkosporidilarin araliq sahibi olan vohsi heyvanlarinin bu parazitlorlo yoluxma ekstensivliyi va
intensivliyi ¢ox yiiksok olub, bazi hallarda 100%-5 gatir (Yolgiyev, Mahmudov, 1997: 36).

Tadqiqatin moaqsadi. Kompleks parazitoloji vo biokimyavi metodlart totbiq etmoklo
sarkosporidiozun bazi yayillma ganununauygunluglarini va parazit-sahib sisteminin miinasibatlorini
oyranmokdir (Namazova, Mommadova, 2011: 235).

Gostarilon mogsadin hoyata kegirilmosi tiglin asagidaki masalalorin holl edilmasi nazorda
tutulmusdur:

1. Naxg¢ivanin miixtalif ekoloji soraito malik orazilorindo heyvanlarin yasindan, cinsindan,
cinsiyystindon, iqlim soraitindan va fosillordon asili olaraq sarkosporidilar ilo yoluxma intensivliyi
Vo ekstensivliyinin dyranilmasi;

2. Rayonlarin zonal xiisusiyystlorindon asili olaraq heyvanlarin sarkosporidilar ilo yoluxmasin
miioyyanlogdirmok;

3. Sarkosporidilar ilo yoluxmus heyvanlarin ziilal miibadilosindo bas veran doayiskanliklori
miioyyanlogdirmok;
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4. Parazitinin sporosistalarinin inkisafi zamani bas veron metabolik proseslorin  bozi
mosalalorinin dyranilmasidir.

Material va tadgigat metodlari. Tadgiqat {li¢iin materiallar Nax¢ivan Muxtar Respublikasinin
miixtalif ot-kasim yerlorindan vo miixtalif yasdan olan heyvanlardan gotiiriilmiisdiir.

Kasilon qoyunlarin {irayi, garaciyeri, dalagi, dili, qida vo tonaffiis borulari, boyun va garin
ozololori, diafragmasi sarkosporidilorin - makro vo mikrosistalart ilo yoluxmast vizual vo
mikroskopik tisulla yoxlanmigdir. Toxumalarin daxilinde makrosistalarin oldugunu askar etmok
ticiin onlar lanset vasitasilo sirimlara ayrilmis vo miiayine edilmisdir.

Qoyunlardan gotiiriilon toxuma niimunslorinds mikrosistalarin oldugunu miiayyan etmoak ii¢iin
kompressori metodundan istifads edilmisdir (Namazova, Mommadova, 2012: 216). Bunun {igiin har
orqandan ¢okisi 50 q olan 5 toxuma niimunasi gotiiriilmiis, bu da 6z névbasinds qaye1 vasitasilo
ki¢ik hissalora dogranmisdir. Kasiklorin iizorina 2-3 damci (barabor hissado 0,5%-li metilen
goytiniin sulu mohlulu ilo buzlu sirke tursusu mohlulunun qarisigl) qarisiq olave edilmisdir. 5
dagigodan sonra onun tizarina 2-3 damci 25%-1i nasatir spirti mahlulu alava edilmis, sonra taxminan
bugda doni Olgiisiindo kasilib gotiiriilon  hissalor kompressorumda sixilaraq mikroskopun kigik
boyiidiiciisii (7x8) altinda baxilmig, toxumalarda mikrosistalar agkar etdikdo onlarin fotosokillari
¢okilmigdir. Mikroskopik todqgiqat zamani hor kosikdo sarkosistalarin sayr noazeroa alinmus,
invaziyanm intensivliyi 1 kosikdo olan sarkosistalar1 saymagqla giymotlondirilmisdir. Invaziyanin
ekstensivliyi biitiin yoxlanilmis heyvanlar arasinda xasto heyvanlarin saymna gors, intensivliyi iss
mikrosistalar tigiin 1 kosikds olan sistalarin sayina, makrosistalar fi¢iin iso 3sm? toxuma kasiyindo
tapilan sistalarin sayina goro hesablanmisdir.

Naxcivan gohar, Babok, Sorur, Sodearok, Kangorli, Sahbuz, Culfa vo Ordubad rayonlarmin
hoyotyan1 vo fermer tosorriifatlarinda saxlanilib kosilon qoyunlarin S.tenella ilo yoluxmasini
miioyyan etmok ticiin fordi ot kasim montoagolorinds kasilon 87 bas qoyunun iirak, gida borusu, dil
vo diafragma oazolalori todqiq edilmisdir. Todgiq edilon biitiin yasdan olan qoyunlarin tirok, gida
borusu, dil va diafragmaszalalorindon Sarcocystis tenella agkar edilmisdir.

Tiirkiyonin Kirikkale Bolodiyys Qurbangahinda 2005-ci ilin may-oktyabr aylarinda kosilon
1131 bas heyvanin (814 qoyun vo 317 quzu) Sarcocystis novlari ilo yoluxmasi Oyronilmisdir
(Aydenizoz, Karaer, Aycan, 2007: 274).

Digor bir todgigat isi 2 ot kosim montagasinds qoyunlarin Sarcocystis ilo yoluxmasinin
ekstensivliyinin vo intensivliyinin Oyronilmosi mogsadi ilo aparilmigdir. Miiayino edilon 38
comdayin 10-nun ancaq gida borusunda makrosistalara toesadiif edilmisdir ( Aldemir, Dik, 2003:
255).

2010-cu ilin may vo dekabr aylarinda Hakkari Balodiya Qurbangahinda kasilon 5 yasina qodor
olan 215 keginin qida borusu sarkosporidilor ilo yoluxma ekstensivliyi dyronilmisdir. Miiayino
edilon kegilorin 65 basinda vo ya 30,9%-da makroskopik sistalarin, 189 basinda (87,5%) isa
mikroskopik sistalarin oldugu miioyyon edilmisdir (Abdulalim, G6z, 2013: 2).

Tiirkiyadsa goyunlarda Sarcocystis novlerinin yayilmasini aragsdirmaq moqsadilo aparilan bir
todqiqat isindo 4 forgli yas qrupuna daxil edilon 200 bas qoyundan, timumilikdo toplanan 734
niimunada Sarcocystis cinsinin ndvlarinin miiayyan edilmasi {igiin fermentativ va histoloji miiayino
tisullarindan istifads edilmisdir (Tiizer, Demir, 1987: 18; Gaibova, 2005: 45).

Tadgiqatin naticalari vo onlarin miizakirasi. Odobiyyat molumatlarinin tohlili gostordi Ki,
goyunlarda parazitlik edon 4 névdan (Sarcocystis tenella, S.gigantea, S.arieticanis, S.medusiformis)
ikisino (S.gigantea vo S.tenella) Azorbaycanda tesadiif olunur. Bu novlordon do S.tenella daha
patogen nov hesab olunur. Bunlardan birincisinin asas sahibi pisiklor, ikincisinin iss itlordir.
S.giganteanin qoyunlarda tosadiif edilon asas inkisaf marhalasi parazitin makrosistalari, S.tenellanin
iSo mikrosistalaridir.

Todgigat aparilan 8 miixtalif rayonlarda heyvanlarda parazitlik edon sarkosporidilorin név
torkibini miisyyan etmok {igiin vizual vo mikroskopik todgiqatlar zamani heyvanlarin tirayi, dili,
gida borusu, diafragmasi vo govdo ozololori miiayino edilmisdir. Yoxlanilmis orqanlardan
S.gigantea sistalarina ancaq qida borusunda tosadiif edilmisdir.
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S.tenella yoluxmus qida borusu (1), iirak (2), dil (3), diafragma (4) azalalari.

Torofimizdon tapilan S.gigantea sistalart 6z morfoloji xiisusiyyotlorino goéro bagqa alimlor
torafindon tosvir olunan gostaricilarine uygun golir ki, bu da tosvir olunan sistalarin S.gigantea
sistalarina monsub olmasi siibho dogurmur.

Nax¢ivan MR-da qoyunlarda iki nov sarkosporidinin — Sarcosystis gigantea va S.tenella
parazitlik etdiyi tosdiq edilmisdir.

Miioyyon edilmisdir ki, muxtar respublika iizro qoyunlarin S.gigantea ilo yoluxmasi 6,1%,
S.tenella ilo yoluxmasi iso 84,8%-dir. S.gigantea sistalarina xiisusilo gida borusu ozalalorinds
tosadiif edildiyi halda, S.tenellanin qida borusu ilo yanasi qarin, diafragma, dil ozalolori va iirokds
lokalizasiya olundugu miioyyanlogdirilmisdir.

Natica

1.Otraf miihitin S.tenella vo S.gigantea sporosistalari ilo “girklonmasi” naticasinds qoyunlari
yoluxmadan gorumaqg magsadilo heyvanlar saxlanilan binalarin sanitariya voziyyatina, heyvanlarin
saxlanilma soraitina, qidanin, yemin, suyun tomizliyina digqot yetirilmalidir. Parazitlorin asas sahibi
olan itlor vo pisiklor S.tenella vo S.gigantea sporosistalarii kiitlovi sokildo yaydigi iigiin,
heyvanlarin saxlanildigi orazidon tocrid olunmalidir.

2.Tadqiqatlarin naticalorindon sarkosporidioza qarsi miibarizo todbirlorinin hazirlanmasinda,
todris prosesinds istifads edils bilar.
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Abstract

Climate and thalassotherapy tourism is directly related to nature and the environment, and the
development of this field of tourism should be developed symbiotically with the protection and
efficient use of natural resources. Since ancient times, the use of mineral waters for therapeutic
purposes and the use of areas with a pure climate for the recreation of the population have led to a
sharp decrease in the volume of these resources in many countries, or even to their failure. On the
other hand, the massive development of tourism in the modern era and its transformation into an
international field paves the way for the direct or indirect use of natural resources during this
process. In our country, the history of this field of tourism based on ancient traditions increases the
importance of protecting the used natural resources.

The main purpose of the article is to carry out a detailed analysis of the main factors that arise
during the tourism use of climate and thalassotherapy natural resources, to discuss the existing and
potentially future methods using the scientific literature in this field. The possibilities of analysis,
induction, and deduction methods were used in writing the article, and the results were recorded
systematically.

Keywords: climate resources, thalassotherapy tourism, environment protection, natural
resources, tourism development
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Iqlim vo talassoterapiya resurslarimin turizm maqgsadlari iiciin istifadasi zamani onlarin
qorunmasi va Ndzara alinmah asas amillarin tahlili

Xiilaso

Iqlim vo talassoterapiya turizmi birbasa tobiot Vo otraf-miihitlo olagelodir vo turimin bu
sahosinin inkisafi tobii ehtiyatlarin qorunmasi vo Ssomarali istifadasi ilo simbiotik olaraq inkisaf
etdirilmalidir. Qadim zamanlardan bari mineral sularin miialicovi magsadlor tigiin istifadasi vo saf
iqlima malik orazilarin ohalinin istirahati tigilin istifado edilmasi bir ¢ox Glkalords bu ehtiyatlarinin
hocminin koskin azalmasina, hotta siradan ¢ixmasina gatirib ¢ixarmigdir. Digar torafdon iso miiasir
dovrds turizmin kiitlovi sokilds inkisafi vo beynalxalq bir sahays ¢evrilmasi bu proses zamani tobii
ehtiyatlarin bilavasito vo ya dolay yolla istifadesine yol acir. Olkomizdo iso turizmin bu sahasinin
gadim ananalara dayanan tarixi istifads edilon tabii ehtiyatlarin qorunmasinin shamiyyatini daha da
artirir.
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Mogaloanin asas moagsadi iglim vo talassoterapiya tobii ehtiyatlarinin turizm moqsadi istifadosi
zamani ortaya ¢ixan asas amillorin detallr tohlinini aparmag, bu sahos {izra olan elmi odabiyyatdan
istifado edorok movcud vo g@olocokds potensial olaraq inkisaf etdirilo bilocok metodlarin
miizakirasini  hoyata kegirmokdir. Mogalonin yazilmasinda analiz, induksiya, deduksiya
metodlarininin imkanlarindan istifads edilmis, naticalor iss sistemli sokildo geyd olunmusdur.

Acgar sozlar: iqlim ehtiyatlar, talassoterapiya turimi, atraf-miihitin gorumasi, tabii resurslar,
turizmin inkisafi

Introduction

Thallasotherapy and climate tourism sectors are developing both in terms of the number of
visitors and the areas they cover. These ares of tourism are heavily dependent on natural resources
as they form the basis of the activities related, including balneotherapy, thermal therapy and
heliotherapy. History of climate and thallostherapy tourism facilities dates back to ancient Roman
and Greek civilisations as they benefitted from these resources proactively by constructing hot-air
bathes referred to as ‘laconica’ (Constantin, Diana, 2019: 441).

Health tourism in Azerbaijan entails various forms of climate and thallostherapy tourism and its
history dates back to the 12th century. Professional climate and thallasotherapy facilities started to
be built in the 20th century and are widespread in all regions of the country. Mountainous and
diverse ranges of the relief in Azerbaijan allows for the development of subtropical and temperate
climate zones in lowland and highland areas of the country, respectively. This creates excellent
opportunities to benefit from the resources of diverse climate conditions and mineral water
resources altogether (2).

On the other hand, contemporary ecological and social problems highlight the importance of
sustainable tourism and protection of nature and the interests of local communities while engaging
in tourism activities. For instance, the UN urges tourism facilitators to cut down carbon emissions at
least by 50% over the next decade by following Glasgow Decleration on Climate Action in Tourism
and its 5 pillars, namely measure, decarbonize, regenerate, collaborate, finance (3,4).

Furthermore, factors to be taken into accounting while engaging in thalassotherapy and climate
tourism activities are not confined to climate and covers a wide spectrum, including pursuing well-
being of local communities. This requires in-depth research of the mentioned factors with additional
scrutinity which will contribute to the literature in this field.

Climate and thalassotherapy resouces of Azerbaijan and their dispersion.

Azerbaijan has an excellent level of mineral water resources and climate conditions which are
renowned for their healing properties. Starting from minereal water springs between 4 and 64°C.
The coldest mineral water sources are found close to Shahdag, Khinalig, and Tufandag, which are
covered in snow. Mineral waters can be categorised using the temperature indicators as indicated in
the table below, taking into consideration the effects of temperature on human health, their
applicability and potential for tressatment, and the unique qualities of the source's natural
conditions:

Groups Temperature | Number of Chemical Areal range
range sources composition
Cold 0-17 31 Carbonate Nakhchivan, Gadabay,
Tovuz
Cool 7-12 133 Hydro-carbonate Shusha, Lachin, Gadabay,
and carbonate Dashkesen
Temperate 12-20 140 Natrium-chloride Shaki-Zagatala, Daghlig
and carbonate Shirvan, Guba-Khachmaz
Hot 20-37 157 Hydrogen-sulfide, Absheron, Nabran,
methane, sulfuric Lankaran zone
Very hot 37-40 36 Sulfide, sulfuric Absheron, Talysh, Kalbajar

Source: (Sultanova et al., 2017: 215).
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Regarding climate conditions, the republic has a highly broad range of climates. Our territory's
subtropical location and the yearly entry of several air masses are the main causes of the
aforementioned diversity. Furthermore, it should be mentioned that 35% of our land is in the
temperate zone and the remaining 65% is in a dry subtropical environment. The country's diverse
topography, including its large number of mountainous regions, has contributed to its diverse range
of climates. Thus, nine distinct climates are produced in the nation based on the vertical belt and the
distribution of rainfall. This has stimulated the growth of many forms of tourism. In the plains and
foothills of the country, the average yearly temperature is typically above 10°C, and the winters are
pleasant. This area has a large amount of sunny days, which is advantageous for heliotherapy
treatments (Sultanova et al., 2017).

Protection of environment as an important factor.

Environmental protection plays a pivotal role in the development of thalassotherapy and climate
tourism. Thalassotherapy, which involves the therapeutic use of seawater and marine elements,
relies heavily on the preservation of marine ecosystems. Sustainable practices such as responsible
waste management, protection of coastal areas, and minimizing pollution are essential to ensure the
health and vitality of marine environments, which are the foundation of thalassotherapy.

Similarly, climate tourism, which involves traveling to destinations for the purpose of
experiencing specific climates or natural phenomena, depends on the preservation of diverse
ecosystems and stable climatic conditions. Climate change poses a significant threat to the viability
of such destinations, making it imperaative to adopt strategies that mitigate carbon emissions,
conserve natural habitats, and promote environmentally-friendly tourism practices.

In both cases, environmental protection is not only a moral imperative but also a practical
necessity for the long-term sustainability of thalassotherapy and climate tourism industries. By
prioritizing conservation efforts and implementing sustainable practices, stakeholders can ensure
that these forms of tourism continue to thrive while minimizing their ecological footprint and
safeguarding the natural resources on which they depend (6).

Generally speaking, we can describe the whole process as the following bullet points:

- Preservation of natural recreation areas' biological diversity;

- Raising the degree of economic sustainability in the ecotourism-related regions;

- Enhancing the ecological awareness of those taking part in ecotourism;

- Preserving recreation places' ethnographic status and preservation of natural recreation areas'
biological variety.

The overall process can be grouped into two main phases which are crucial to be implemented
with a stringent approach:

Planning phase: In a designated region, the following actions should be taken, at the very least:
evaluation of the area's recreational potential; formulation of an environmental strategy in tandem
with the area's marketing plan; contemplation of either short-term or long-term activities within the
bounds of the law; incorporation of environmental controls into the business plan.

The organisational stage: This includes working with various state level structures on legal and
environmental matters, developing an investment package for environmental concerns, offering
steps to lessen the risk associated with recreation that could arise from such activities, etc.

An essential component of the environmental management programme is thought to be
motivation. It is important to support the organisers and executors of ecological tourism activities in
their self-affirmation and to meet their material and ethical demands.

The organisational step includes developing an investment package on environmental issues,
collaborating with various state level entities on legal and environmental matters, and providing
measures (Aliyev, Suleymanov, 2023).

Social responsibility and supporting local communities

Developments in thalassotherapy and climate tourism are largely dependent on social
considerations and community support. The health of the local population and ecosystems is closely
related to coastal regions and natural environments, where these types of tourism regularly cross.
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Participating local communities in the development and implementation of tourism programmes
guarantees that their opinions are heard and that their needs are taken into consideration, which
promotes a feeling of pride and ownership in the preservation of their environment. This
involvement may result in more environmentally friendly resource management techniques and
more involvement in conservation initiatives, protecting the ecological integrity of coastal regions
and marine habitats that are essential to thalassotherapy (8,9).

Furthermore, there are numerous socioeconomic advantages to promoting local communities
through tourism-related projects. Through the provision of job opportunities, skill development
initiatives, and local sourcing of goods and services, tourism has the potential to boost economic
growth and mitigate poverty in these areas. The money received from tourism-related activities can
also be used to fund infrastructure improvements, healthcare, education, and other community
development initiatives, all of which will raise the standard of living for locals. Furthermore,
preserving local identities and promoting cultural heritage and customs through tourist experiences
can improve social cohesion and promote mutual respect and understanding between visitors and
host communities. Thus, stakeholders can establish more inclusive and sustainable thalassotherapy
and climate tourism by giving local community support top priority and taking social factors into
account (10,11).

Finally, there is also an important factor to consider in terms of cultural conservation and social
cohesiveness. Deeper respect and understanding between visitors and host communities can be
fostered through tourism experiences that embrace and showcase local identities, cultures, and
customs. Destinations can enhance visitor experiences and preserve and promote local heritage at
the same time by integrating culturally significant elements into tourism projects, such as customs,
artisanal workmanship, and culinary traditions. This strategy improves the quality of the tourism
experience overall and reinforces social cohesion by encouraging locals to feel proud of their
cultural identity and promoting meaningful interactions between tourists and locals (Smith,
Edwards, 2006, 92).

Conclusion

In summary, thalassotherapy and climate tourism are the result of a careful balancing act
between utilising the healing properties of natural resources and making sure they are preserved for
future generations. The historical relevance of these customs, which date back to prehistoric
societies, emphasises how crucial it is to protect pure climates and mineral waters for medical and
recreational uses. Thalassotherapy and climate tourism are growing in popularity, and Azerbaijan is
well-positioned to benefit from this trend thanks to its varied natural landscapes and long tradition
of providing health tourism. However, it is crucial that tourism development policies give
sustainability and environmental stewardship top priority in light of modern environmental issues
including habitat degradation and climate change. Stakeholders can lessen the detrimental effects of
tourism on the environment by encouraging responsible behaviour and including conservation
measures into tourism planning.

Furthermore, it is impossible to ignore the social aspects of climate tourism and thalassotherapy.
Fostering a feeling of pride and ownership in the protection of natural resources requires active
engagement with local communities and respect for their cultural heritage. Tourism may become a
force for good, bringing people out of poverty and improving their quality of life, by boosting local
economies, creating jobs, and funding community development initiatives.

More social cohesiveness and understanding between tourists and host communities can also be
achieved by supporting sustainable tourism practices and social responsibility within the tourism
sector. In summary, thalassotherapy and climate tourism can fully realise their potential as catalysts
for sustainable development while preserving the natural and cultural heritage that makes them so
valuable by adopting a comprehensive strategy that incorporates environmental protection, social
responsibility, and economic development.
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