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Giris. Otraf miihit canli orqanizm ilo Hidrogen sulfid qazi canli orqanizmin
vohdot togkil etdiyi {iclin onun saglamlig miibadils prosesinds miihiim rol oynadigi
ohato olundugu miihitin voziyyati ilo bagl- liclin todqgiqat obyekti olaraq bir ¢ox
dir. Lakin ¢ox toossiif ki, bu giin miiasir alimlorin diggotini calb etmisdir [9].
silahlarin smmaqdan ¢ixarilmasi, sualtt vo Aparilan todqiqatlar hidrogen sulfid
yeriistii niivo partlayislari, aramsiz aparilan qazinin orqanizmin bir sira lizvloring neqa-
miiharibalor otraf miihiti katostrofik voziy- tiv tosiri askar edilso do gormo funksi-
yato salmisdir. Otraf miihitin qlobal ¢irk- yasina tasiri yetorinco dyronilmomisdir.
lonmoasindon iroli golon zororli amillorin Tadqgiqatin maqsadi miixtolif qati-
tosirino moruz qalan orqanizmin fizioloji ligh hidrogen sulfid qazinin goziin torlu
funksiyalar1 pozulur, humoral tonzimlon- qisasinin mikrodamar strukturuna tosirini
modo dishormoniya yaranir [1,2,3]. Noti- Oyronmokdir.
codo normal orqanizmdo miibadilo pros- Tadqigat materiali vo metodlar.
sesinin pozulmasindan irali golon xosto- Tadqiqatlar Azarbaycan Tibb Universiteti-
liklor inkisaf edir, xosto insanlarda iso xro- nin Elmi Arasdirmalar Morkosinin Vivari-

niki xostoliklor koskinlogir [4,5,6]. ©On umunda yetigdirilmis ¢okisi 180-220 qr
tohliikolisi iso hamilo qadinlarda doliin arasinda 15 bas ag sicovul {izorindo
botndaxili inkisafin1 ongolloyir [7.8]. Bii- aparilmigdir. Todqiqata hor iki cinsdon
tiin bu geyd olunanlar onu gostorir ki, otraf olan, is1q refleksino reaksiyasi olan, dori
miihitin gqlobal ¢irklonmasi insan varliginin ortliylindo patoloji proses miisahido edil-

tohliiko altina alinmasi ehtimali artmaqda- moyon, normal qida qobul edon ag sigo-
dir. Bu sobobdon do otraf miihitin qorun- vullar daxil edilmisdir.
mast ictimai problemo ¢evrilmisdir. Bunun Isiq reflekslori zoif olan, dori ortii-
bariz nlimunasi 2024-cii ilin noyabr ayinda yiindo dermatit slamotlori miisahids edilon,
diinya ictimaiyyatinin 6lkomizds kecirdiyi qida maddslarini geyri-normal gabul edon
COP-19 toplantisinin kegirilmasidir. ag sicovullar iso tocriibadon ¢ixarilmigdir.
Atmosfera toplanan zororli qazlarin Tacriiboyo secilmis heyvanlar hor
bir niimayondasi do hidrogen sulfiddir. birinds 5 bas olmagla 3 qrupa ayrilmisdir.
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Hor bir qrupa diison heyvanlar ayri-
ayr1 gofaslors yerlosdirilmis 20°S tempera-
turda saxlanilmisdir vo qida rasionuna uy-
gun qidalandirlmisdir.

1-ci qrupa daxil edilmis tocriibo hey-
vanlar1 nazarat qrupu olub goz almasinin
torlu qisasinin mikrodamar strukturu intakt
voziyyatinds olan ag si¢ovul {izorindo dyro
-nilmisdir.

2-ci qrupa daxil edilmis tacriibs hey-
vanlar1 15 giin miiddotindo hor giin 15
dogige miiddstindo 50 PPM hidrogen sul-
fid qatilig1 qarigmis hava qarisigi ilo tonof-
fiis etdirilmisdir.

3-cii qrupa daxil edilmis ag sigovullar
1s9 2-ci qrupda oldugu kimi 15 gun
miiddatindo 130 PPM qatiliginda hidrogen
sulfid olan hava qarisig1 ilo tonoffiis
etmisdir.

Tonoffiis miiddoti basa ¢atimis tocrii-
bo heyvanlar1 kameradan cixarilaraq onur-
gali heyvanlarla davranis haqqinda Avropa
konvensiyasinin tolablorina ciddi omal
etmaklo (agrisizlagdirmaq mogsadila azaloa
daxilino 1 ml 1% dimedrol, 1 ml 0,1%
atropine yeridilmisdir) g6z almasi enikul-
yasiya edilorok Petri kasasina qoyularaq
fizioloji mohlulla yuyulmusdur.

Sonra igarisindo maye azot olan kim-
yovi stokana salinaraq orada 23 doqigo
saxlanilmigdir. Dondurulmus g6z almasin-
da torlu qisa ayrilaraq parafin blok halina
salinmigdir. Parafin blokdan hazirlanmig
preparatlar Grimelas tsulu ilo giimis
nitratla islonilorok mikropreparatlar hazir-
lanmigdir vo I'.C.ABTanaunos (toklif etdiyi
tisulla morfometriya aparilmigdir. Morfo-
metriya zamani torlu gisanin mikrodamar
strukturu iclin sociyyovi olan asagidaki
parametrlor toyin edilmistir.

1. Mikrosirkulyator sobokonin timumi
sahoasi (mkm?).
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2. Funksiyaya malik hemokapilyarla-
rin say1 (adadlo).

3. Funksiyaya malik hemokapilyarla-
rin diametri (mkm).

4. Orta diametrli arteriyalarin diamet-
ri (mk).

5. Orta diametrli arteriyalarin imumi
sahosi (mkm?).

Allnmig  komiyyat gostaricilorinin
miuasir tovsiyyealor [11,12] ssasinda para-
metrik vo geyri-parametrik iisulla statistik
tohlil edilmisdir. Hesablamalar  Gender
Marti et al., torofindon tortib edilmis “Sta-
tistika 7,0” programi yiliklonmis kompyu-
terdo vo EXCEL electron cadvalinds apa-
rilmisdar.

Tadqigatin naticalori vo onlarin
miizakirasi. Intakt voziyyatindo olan 5 bas
ag sicovuldan cixarilmis 10 odod go6zdo
aparilan morfometriyadan alinmis natice-
lora asason torlu qisanin mikrosirkulyator
3260-3970

mkm? arasinda doyigmisdir. 1 mm? sahoyo

sobokonin limumi saahosi
diison hemokapilyarlarin say1 isa 520-600
odod olmusdur. Funksiyaya malik hemo-
kapilyarlarin diametri 3,2-4,0 mkm ara-
sinda geydo alinmigdir. Orta diametri arte-
riyalarin diametri 35 mk-dan baslayaraq
120 mk-a godor doyigmisdir. Onlar1 imumi
sahasinin hocmi iso 3200-4000 mkm ara-
sinda doyismisdir. Alinmis bu komiyyot
gostaricilorini biz norma kimi qabul edorak
2-ci vo 3-cii qrupdan aldigimiz noticolori
onunla miigayiso edocoyik.

2-ci qrupa daxil etdiyimiz ag sogo-
vulu giindolik olaraq kamerada 50 PPM
dozada hydrogen sulfid qaz1 ilo qarismis
hava qarisiginda 15 giin miiddotindo her
giin 15 doqgigo tonoffiis etmis 5 bas ag
sicovullarin gozlori enikulyasiya edilmis-
dir. 10 gozdo aparilmis morfometriyadan
asagidaki noticalori almisiq.



Miioyyon edilmisdir ki, torlu qgisada
mikrosirkulyar sobokonin timumi sahasinin
hocminin minimal hoddi norma ilo miiga-
yisada 2%, kigilorok 3260 mkm?-dan 3190
mkm?-na enmisdir. Maksimal hodd iso 4%
kigilorok 3970 mm?-dan 3830 mkm?-a
dismiisdiir.

Beloliklo havaya 50 PPM qatiligda
hidrogen sulfide qazi qarisarkon 15 giin
(hor giin 15 doaqiqe) miiddatinds tonoffiis
etmis ag sigovullarin goziiniin torlu qisa-
sinda mikrosirkulyator sobokonin {imumi
sahosinin hocmi miilayim sokilds kicilmis-
dir.

1 mm? sahoyo diison funksiyaya ma-
lik hemokapilyarlarin migdarinin minimal
hoddi 8% azalaraq 480 ododo enmisdir.
Maksimal hoddi iso 13% azalaraq 600
ododdon 520 ododo enmisdir. Funksiyaya
malik  hemokapilyarlarin  monfozi  1s9
norma ilo miigayisodo nozoracarpacaq
dorocods daralmisdir. Onun minimal hoddi
norma ilo muqayisada 6%, maksimal haddi
1590 10% daralimigdir. Belo ki, minimal
hoddi 3,2 mk-dan 3,0 mk-a, maksimal
haddi iso 4,0 mk-dan 3,6 mk-a diismiisdiir.

Belalikla, mikrosirkulyator sobakonin
iimumi sahosindon forqli olaraq funksiyaya
malik hemokapilyarlarin saymin azalmasi
bir gadar gabariq sokil almigdr.

Orta diametrli arteriyalarin monfozi
intakt voziyyotlo miiqayisodo digor mikro-
damarlarla miigayisodo daha ¢ox doyis-
misdir. Onun minimal hoddi 14%, mak-
simal haddi iso 10% azalmisdir. Orta dia-
metrli arteriyalarin monfozinin minimal
haddi 35 mk-dan 30 mk-a, maksimal haddi
19 120 mk-dan 108 mk-a enmisdir.

Orta diametrli arteriyalarin timumi
sahosinin hocmindo do nozorogarpacaq
doyisikliklor miisahido edilmisdir.
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Onun minimal haddi norma ilo miiga-
yisado 200 mkm? azalaraq 3000 mkm?-na
borabor olmusdur. Maksimal haddi iso 300
mkm? azalaraq 3700 mkm?-na enmisdir.
Beloliklo orta diametrli arteriyalarin timu-
mi sahosinin hocminin minimal 06l¢iisi
norma ilo miiqayisada 6%, maksimal haddi
7,5% kigilmisdir.

3-cii qrupa daxil edilmis tocriibs hey-
vanlar1 iso 130 PPM hidrogen sulfidlo
qarismis hava ilo tonoffiisdon sonra torlu
qisada bas vermis doyisiklik daha qabariq
sokil almigdir. Mikrosirkulyator sahasinin
minimal hocmi intakt voziyyotlo miigayiso-
do 8% kigilorok 3000 mkm?-na, maksimal
hoddi iso 12% kigilorok 3500 mkm?®na
borabor olmusdur.

Hemokapilyarlarin 1 mm?-na diison
sayinin minimal hoddi 15% azalaraq 440
adado, maksimal haddi iso 18% azalaraq
490 ododo diismiisdiir. Onlarin monfozinin
minimal haddi 2,5 mk-a, maksimal hoddi
159 3,0 mk-a enmisdir. Bu onu gostarir ki,
hemokapilyarlarin manfozi 22%-25% da-
ralmigdir.

Orta diametrli arteriyalarin imumi
sahosinin minimal hoddi norma ilo miiqa-
yisado 12,5%, maksimal hoddi iso 15%
kicilorak miivafiq olaraq 2800-3400 mkm?-
na borabor olmusdur.

Yekun. Beloliklo, bizim apardigimiz
tocriibolorin noticosi gostorir ki, hidrogen
sulfid gaz1 torlu qisanin mikrodamar struk-
turuna neqativ tasir gostorir. Onun qatilig
artdiqca torlu qgisaya neqativ tosiri daha qa-
bariq sokil alir.
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PE3IOME

MUKPOCOCYJIUCTBIE U3SMEHEHUS B CETUYATKE T'JIA3A IIPU BO3JENCTBUU
CEPOBOJOPOJA
I'apaesa I'tonens I'aan0 KbI3bl
BoenHo-HayuyHO-UCCIe10BaTeNbCKUI HHCTUTYT HalmoHanbHbIi YHUBEPCUTET OOOPOHBI.
baky, Azepbaiimxan

XKusoit opranusMm, 0COOCHHO YETOBEUECKHId, CYIIECTBYET BO B3aUMOJICUCTBUU C OKPYXKAIOIIEH
cpenoii. Yepe3 9TO B3aUMOJEHCTBUE PETYIUPYIOTCS META0OIUYECKHE TPOIECCHl, TIaBHBIM
o0pa3oM 3a cyeT KHCIOpoAa, MOCTYHAalollero W3 BHEIHeW cpensl. [lumieBble BemiecTBa
PACIETUISIOTCS. B KEIYAOYHO-KUIIIEYHOM TPAaKT€ Ha MUHEPANbl, MUKPODJIEMEHTHl U BUTAMUHBI,
KOTOpBhIE TIOCTYMalOT B KPOBb MW pPACIpEAeNsioTCsS IO BCEMY OpTraHu3My, MOAJIePKUBAs
HOpMasbHOE (DYHKIIMOHUPOBAHKE KIIETOK 3a CUET 00pa3yeMoil SHEepTUH.

B nmocnennue pecatuneTwsi OBICTPHIA POCT MPOMBINLIEHHOCTH, OCOOCHHO BOCHHOM, MCTBITAHUS
HOBBIX BUJOB OPYXKHs, HEMIPEPHIBHBIE BOOPYKEHHBIE KOH(MIMKTHI, MAaCIITaA0OHbIE JIECHBIE MOMXKapPbI
U 4pe3MEepHOE MCIOIb30BAHUE SIEPHOIN SHEPTUH CITIOCOOCTBOBAIN 3HAYNTEIILHOMY 3arps3HEHHIO
aTMocCQepBHl.
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Bo3Hukime sKoNornyeckue HapylIeHUs HapyaloT (U3MONIOTHYECKOe pPABHOBECHE MEXIY
OpPraHM3MOM YEJIOBEKa U  OKPYXKAIOUIEH Cpeloi, MEIIAloT HOPMAJIbHOMY TEUEHHIO
(GU3MONOTNYeCKUX M OHMOXMMHUYECKHX IPOLECCOB M CIIOCOOCTBYIOT pa3BUTHIO pa3IMYHBIX
MAaTOJOTUYECKUX COCTOSHHIMA.

B macrosimiem uccnegoBaHuM H3ydanoch BiusHHE cepoBojopona (H:S), ogHOro u3 OCHOBHBIX
3arpsi3HuTeNel atMocdepsl, Ha QYHKIUIO 3peHUs. DKCIIepUMEHTaIbHble pabOThl MIPOBOAUINCH HA
Oenpix J1a0opaTOpHBIX Kpbicax B HayuyHo-uccienoBaTenbCkoM IeHTpe A3zepOaiiKaHCKOro
MEIUIIMHCKOr0  yHHBepcuTeTa. MccnenoBanmach MHKpPOCOCYIMCTasi CTPYKTypa  CETYaTKH,
urparomasi KJIIOYEBYI0 pOJib B OOECHEYEeHUU 3PUTEIbHOW (YHKIMHU, TPU BO3ACHCTBUU
CEpOBOIOPOJA B PA3TMYHBIX KOHIIEHTPALIUAX.

KutoueBble ciioBa: cemuamka, cocyoucmas cCmpyKkmypda, cepo8ooopoo.

SUMMARY

MICROVASCULAR CHANGES IN THE RETINAL TISSUE INDUCED BY EXPOSURE
TO HYDROGEN SULFIDE GAS
Garayeva Gunel Galib
Military Scientific Research Institute, National Defense University
Baku, Azerbaijan

The living organism, particularly the human body, exists in close interaction with the surrounding
environment. Through this interaction, metabolic processes are regulated primarily by oxygen
obtained from the external environment. Nutrients are broken down in the gastrointestinal tract
into minerals, trace elements, and vitamins, which enter the bloodstream and are distributed
throughout the body, supporting normal cellular physiological activity through generated energy
resources.

In recent decades, rapid industrial development especially within the military sector along with the
testing of new weapon systems, ongoing armed conflicts, large-scale forest fires, and excessive use
of nuclear energy have contributed to significant global atmospheric pollution.

The resulting environmental degradation disrupts the physiological balance between the human
body and the environment, interferes with normal physiological and biochemical processes, and
promotes the development of various pathological conditions.

This study investigates the effects of hydrogen sulfide (H2S), a major atmospheric pollutant, on
visual function. Experimental studies were conducted on laboratory white rats at the Scientific
Research Center of Azerbaijan Medical University. The microvascular structure of the retina,
which plays a fundamental role in visual function, was examined following exposure to hydrogen
sulfide gas at varying concentrations.

Key words: retina, vascular structure, hydrogen sulfide.
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