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Moagalada siid vazisi xar¢anginin (SVX) erkon diagnostikasinda serum matriksmetalloproteinaza-7 (MMP-
7), MMP-9 va sisteinla zongin angiogen induktor 61-in (CYR61) rolunun arasdirilmasin 2ks etdiran tadgigat
isi haqqinda malumat verilir. Tadgigata 2023-2024-cii illarda Milli Onkoloji Markaza miiraciat etmis vo SVX
diagnozu qoyulmug 30-51 yash 74 qadimin naticalori daxil edilmigdir. Kontrol grupunu 25-38 yasii praktik
saglam 15 qadwn naticalari togkil etmigdir. Histokimyavi analiz idisullar:t ilo SVX-nin Dbiotiplori
aydinlasdirilmig, naticalora asason 8 gadinda “tripl neqativ”’ va ya iiclii neqativ fenotipli, 33 qadinda Her2
sekresiyast miisbat Vo 33 qadinda iso Her2 sekresiyasi monfi olan SVX askar edilmisdir. Kontrol grupun
naticalari ham SVX olan biitiin qadinlarin naticalari ila, ham da biotiplora uygun olaraq miixtolif
yarmmgruplarm gostaricilori ilo miigayisa edilmigdir. Tadgigatin naticalorina asasan, Her2-miisbat, Her2-
monfi Vo dglii neqativ SNX yarimqruplart arasinda bu gostoricilorda statistik ahamiyyatli farq askar
edilmamisdir. MMP-9-un saviyyasinda isa timumi SVX grupu ila kontrol grupu arasinda statistik ahamiyyatli
forq miisahids edilmigdir (p<0,001). Todgiqat gostormisdir ki, Her2 sekresiyasindan asilt olaraq SVX
biotiplari arasinda serum biomarkerlarinin saviyyasinda asasl forq miiayyan edilmir. Ancaq serum MMP-9
va CYR-61 saviyyasi SVX-nin biotipindan asili olmayaraq SVX diagnostikasinda ahamiyyatli laborator
biomarker kimi istifada edila bilar.
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Umumdiinya Sohiyys Toskilatimn moalu- edirlor. Bu fermentlor normal fizioloji pro-
matma gora, son on ildo onkoloji xastoliklor seslorin, o climlodon embrion inkisafi, morfo-
diinyada xostolonmo vo Oliim hallarin osas genez, reproduksiya vo toxumanin Yyenidon
sobablarindan biri olarag galmaqgda davam edir qurulmasi kimi bir ¢ox proseslords vacib rol
[1,2]. Statistik molumatlara gora siid voazisi oynayirlar [8]. Onlar homginin artrit, xar¢ang va
xargongi son illor artim dinamikasinda xor- tirok-damar xastoliklori kimi bir ¢ox patoloji
¢ongin digar novlarini geride qoymusdur [3,4]. proseslords istirak edirlor [9,10]. CYR-61
Siid vazisi xeargongi diinyada qadinlar arasinda ekstraselliilyar matriksi togkil edon ziilallardan
bodxassali sislordon Olim faizino goro 2-Ci biridir vo hiiceyrs aktivliyi, adheziya, migrasiya
yerdodir [5, 6]. 2021-ci ildo Azarbaycanda Vo homginin hiiceyra apoptozu proseslorinin
geyds alman xargong Xastolorinin  20%-o tonzimlonmasinds istirak edir [11,12]. Son illar
godoarinds siid vazisi xar¢ongi diagnozu goyu- ekstraselliilyar matriksdoki doyisikliklorin aras-
lub. Homin ildo Xorgong xostoliyi Respub- dirllmasi siid vazisi Xargonginin diagnostika-
likamizda oliim sobablori arasinda ikinci ol- sinin tokmillagdirilmasinds, hamginin progno-
musdur [6,8]. zunun doagiqglasdirilmasinds shamiyyatli istiga-

Metalloproteinazalar (MMP) vo ya matrik- motlorin miioyyoan edilmosine sobob olacagi
sinlor adlandirilan proteolitik fermentlor ekstra- diisiintiliir.
sellillyar matriksin strukturunda istirak edirlor Tadgiqat isinin maqgsadi siid vozisi Xor-
va son illordos siid vazisi xargonginin diagnostik ¢ongi olan gadinlarin gan serumunda MMP-7,
markerlori kimi todgiqatcilarin diggatini calb MMP-9 vo CYR-61 ziilallarinin Saviyyasinin
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diagnostik  shomiyyatinin
ibarot olmusdur.

Tadgigatin material vo metodlar. Prospektiv
todgigata 2023-2024-cii illorde  Milli  Onkoloji
Morkazo miiraciot etmis SVX olan 30-51 yash 74
gadimin naticalori daxil edilmisdir. Histokimyavi
analiz tsullar1 ilo SVX-nin biotiplori tadgiq edilmis,
naticalors asason 8 qadinda “tripl neqativ’’ vo ya tiglii
neqativ fenotipli, 33 qadinda Her2 hipersekresiyasi
miisbot Vo 33 gadinda iso Her2 sekresiyasi monfi
olan SVX agkar edilmisdir. ©ldo olunan histo-
kimyavi miiayinalarin naticalorine asasen, SVX olan
gadnlar tripl-neqativ, Her2 miisbot va Her2 monfi
yarimqruplarma ayrilmigdir. Kontrol qrupunu 25-38
yash praktik saglam 15 gadinin noticolori togkil
etmigdir. Kontrol gqrupu naticolori ham SVX olan
biitiin qadinlarm naticalori ilo, ham do biotiplora
uygun olaraq ayri-ayr1 yarimqruplarin gostaricilori
ilo miigayiso edilmisdir

MMP-7, MMP-9 vo CYR-61 ziilallar1 immuno-
ferment (ELISA) analiz metodu ilo todgig edil-
migdir. Bu mogsadlo Bio-Techne (ABS) reaktiv
dostlarindan istifads edilmis, alinmis naticalor STAT
FAX 4700 mikroplansetli yarimavtomat immuno-
ferment analizatorunda 6l¢tilmiisdiir.

Oldo olunmus naticolor parametrik vo geyri-
parmetrik tsullarmn  komoyi ilo riyazi statistik
islonmisdir. Materiallarin statistik islonmasi Fiser vo
t-Student Bonferroni meyarlarindan istifado edil-
moklo parametrik, Uilkokson-Mann-Uitni meyarin-
dan istifado edilmoklo qeyri-parametrik tsulla
aparilib.

Tadgiqatin naticalori va onlarin miiza-
Kirasi. Her2-miisbot, Her2-manfi va tglii nega-
tiv SVX gruplarinda kontrol grupu ilo miiga-
yisada serum MMP-7 saviyyasi asagi, median
giymatlori  yarimqruplara miivafiq olaraq
1,2 (0,6; 4,8) ng/ml, 1,2 (0,8; 2,4) ng/ml vo
2,0 (1,1; 4.9) ng/ml olmusdur. Her2 miisbat olan
onkoloji xastalar grupunda MMP-7-nin minimal
hoddi 0,2 ng/ml, yuxari haddi 32,2 ng/ml togkil
etmigdir. Her2 neqativ va ti¢lii neqativ qruplarda
MMP-7 soviyyssi miivafiq olaraq 3,0+5,1
ng/ml, 5,7+9,7 ng/ml olmusdur. ©sas grupda

aragdirilmasindan

MMP-7-nin serum saviyyasi kontrol grupdakina
nisboton Fiser meyarina goro statistik etibarli
forglonmaso do (ps=0,464), Uilkokson-Mann-
Uitni meyarma oasason gostoricilor arasinda
etibarli  sokildo  forglonmisdir  (py<0,05).
Todgigata daxil edilmis saglam qadinlarda
MMP-7-nin  gan serumu Saviyyesi 3,1+0,7
ng/ml olmusdur.

MMP-9 saviyyasi Her2 miisbot olan grupda
28,4 ng/ml vo 46,5 ng/ml arasinda toraddiid
etmis, orta gostaricisi 37,5+4,4 ng/ml olmusdur.
Uclii neqativ SVX olan qrupda MMP-9
soviyyasi orta qgiymetlo 37,0£7,6 ng/ml,
minimal haddi 19,1 ng/ml, maksimal haddi 54,9
ng/ml  olmusdur. Toqdim olanan qruplar
arasinda ohomiyyatli statistik diirtist forq askar
edilmomisdir. Qeyd edilon gostaricilar kontrol
grupu ilo miiqayisa olunmus, asas grupu toskil
edon SVX xastolorinin gan serumu MMP-9
soviyyasi kontrol grupdakina nisbaton 89,1%
asagl (p<0,001) olmusgdur. Osas qrupda gan
serumunda MMP-9-un soviyyasi t-Student-
Bonferroni meyarina asasan da kontrol qrupuna
nishoton statistik etibarli dstiinliiys  malikdir
(p<0,001).

Qan serumu CYR-61 soviyyasinds osas
gruplar arasinda statistik shamiyyatli forq agkar
edilmomisdir (pe=0,063). Belo ki, on yiiksok
notico Her2 miisbot olan grupda miisahido
edilmisdir. Her2 miisbat olan SVX grupunun
naticalori Her2 monfi va tripl-manfi gruplarla
miiqayisodo miivafiq olaraq 46,5% vo 67,1%
yiiksok olmusdur (cadval). Kontrol grupla
miiqayisodo Her2-miisbot, Her2-monfi vo triple-
monfi qruplarima daxil olan qadmlarin gan
serumunda CYR-6-nin saviyyasi kontrol grupla
miigayisodo miivafiq olaraq 30,5, 20,8 vo 18, 3
dofo (pe<0,001) artmisdir. Umumilikdo Her2-
miisbot, Her2-monfi vo ii¢gat monfi SVX
gruplarmi  togkil edon gadinlarda MMP-7,
MMP-9 vo CYR-61 ziilallarinin saviyyasinda

Cadval. Siid vazisi xarcangi olan qadinlarda qan serumunda MMP-7, MMP-9 va CYR-61
konsentrasiyasi, M (min, max)

MMP-7, ng/ml MMP-9, ng/ml CYR-61, ng/ml
Her2-miisbat, n=33 5,7(0,2-32,2) 37,5 (8,0 — 140,0) 406,6 (0 — 5575,0)
Her2-monfi, n=33 3,0(0,2-25,4) 73,1 (8,0 — 688,0) 277,5 (0—784,0)
Triple-monfi, n=8 5,7 (0,4-29,2) 37,0 (12,0-72,0) 243,4 (37,0 — 683,0)
Comi SVX, n=74 4,5(0,2-322) 53,3 (8,0 — 688,0) * 331,4 (0 —5575,0)
Kontrol, n=15 31(1,8-41) 486,9 (269,0 — 884,0) 13,3 (0 — 149,0)

Qeyd: * isarasi ilo 9sas va kontrol qruplarm gostaricilari arasindaki forqin statistik etibarliligi oks etdirilmisdir.
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gruplar arasinda ohamiyyatli forq askar
edilmass do, gan serumunda MMP-9 vo CYR-
61-in saviyyasindo osas grupla kontrol grupu
arasinda statistik oshomiyyatli forq miisahido
edilmigdir (p<0,001). Todgigatin naticalori
gostardi ki, gan serumunda MMP-9 vo CYR-61
konsentrasiyas1 SVX-nin  diagqnostikasinda
ohamiyyatli laborator biomarker kimi istifados
edilo bilar.

Todgigatin  naticalorine  osason  biitiin
qadinlarin gan serumunda MMP-9 vo CYR-
61 konsentrasiyasi arasinda monfi korrelya-
siya olagalori (r=-0,314, p<0,003) askarlan-

migdir.

Ekstraselliilyar matriks ilo olagali bozi
serum biomarkerlori siid vazisi Xarganginin
erkon askarlanmasi ti¢iin diagnostik marker
Kimi todqiqatcilarin  digqat morkazindadir.
Noaticalorimiz gostormisdir Ki, gan serumunda
MMP-9-un tayinindon siid vazisi Xar¢anginin
ilkin diagnostikasinda shamiyyatli laborator
biomarker kimi istifado edilo bilor. Hazirda
digar onkoloji xastaliklor zaman1t MMP-9-un
diagnostik vo prognostik shomiyyatinin aras-
dirtlmasi tizorinds islor aparilmaqdadir.
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YPOBEHb HEKOTOPBIX IIPEJICTABUTEJENA MATPUKCHBIX METAJIJIOIIPOTEMHA3 U

CYR-61 B KPOBM )KEHIIIMH C PAKOM MOJIOYHOM KEJIE3bI
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Pe3ome. B cratne MMpEACTaBJICHBI PE3YJIbTATBI HCCICAOBAHHUE, TMPOBCACHHOIO0 C LEJIbIO BBIACHCHUA

JUAarHOCTHYECKOTO 3HAYEHHsS yPOBHEH MaTpuuHOoil MertaonporenHassli-/ (MMP-7), MMP-9 u mucrenn-
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comepskarnero amrumorennoro wuumyktopa 61 (CYR61) npu pake wmomounoii skeiessl (PMIXK). B
HCCIeA0BaHNe OBUTM BKIIFOUCHBI Pe3yNIbTaThl 74 skeHImuH B Bo3pacTe oT 30 mo 51 roma, oOpaTHBIIMXCS B
Harmonansnsiit Onkonornyeckuit Lentp B 2023-2024 rogax u ¢ nuarnozom PMOK. KonTponbhyto rpynmy
COCTaBWJIM Pe3yJIbTaThl 15 MPaKTHUYECKU 370POBBIX JKEHIIUH B Bo3pacte 25-38 ner. buotuner PMXK Obutn
OTIPE/IETICHBI C WCIIOJIb30BAaHHEM THCTOXMMHUYECKHMX METOJOB aHAIM3a; M0 pe3yibTaraM y 8§ KEHIIWH ObLT
BEISIBJIEH “‘TPOWHOI HeraTHBHBINA® (eHoTwm, y 33 >xeHmmH HaOmonmamack runepcekpernus Her2, m y 33
KEeHINUH cekpenus Her2 Obuta oTpunaTensHON. Pe3ybraThl KOHTPOJIBHOM TPYIIIBI OBUTH COTIOCTABJICHBI KaK
C pesynbraTtamMu Bcex >keHmmH ¢ PMOK, Tak W ¢ mokaszareisiMu pa3indHBIX MMOATPYII, Pa3[elleHHBIX II0
onotumnam. [lo pe3ympTaraMm mcciieZloBaHUS, CTATUCTHYECKH 3HAYMMBIX PAa3IUMYUNA B YPOBHSIX HCCIEAYEMBIX
nokazateneid Mexay noarpynnamu Her2-mosutuBHoro, Her2-neratuBHOro u TpoitHoro HeratusHoro PMOK
He BbIsIBICHO. OJJHAKO CTaTHCTUYECKH 3HAaUYMMas pasHuLa Oblla YCTaHOBIIEHa MEX Iy obuiel rpymmoit PMX
¥ KOHTPOJBHOW Tpymmoit mo yposaio MMP-9 (p<0,001). MccrnenoBanme mokas3aio, 9TO CYIIECTBEHHBIX
pa3nuunil B YPOBHSAX CHIBOPOTOYHBIX OMOMAapKepoB Mexy Omotunamu PMIK B 3aBUCHMOCTH OT CEKpEIiH
Her2 ue ob6HapyxeHno. Tem He MeHee, ypoBeHb chiBopoTouHOro MMP-9 1 CYR-61 MokeT ucnosiabp30BaThes B
KadecTBe 3HAUMMOT0 JabopaTopHOro OromMapkepa i tuarHocTiuk PMOK BHe 3aBucuMocTH OT OnoTHIIA.

SERUM LEVELS OF SPECIFIC MATRIX METALLOPROTEINASES AND CYR-61
IN WOMEN WITH BREAST CANCER

L.A.Karimova®', G.l.Azizova’, 1.C.Shahverdiyeva®
! Department of Biophysics and Biochemistry, Baku State University, Baku, Azerbaijan
2 Department of Biochemistry, Azerbaijan Medical University, Baku, Azerbaijan

Summary. The article presents a study investigating the role of serum matrix metalloproteinase-7 (MMP-
7), MMP-9, and cysteine-rich angiogenic inducer 61 (CYR61) in the early diagnosis of breast cancer (BC).
The study included results from 74 women aged 30-51 years who visited the National Oncology Centre in
2023-2024 and were diagnosed with BC. The control group consisted of results from 15 healthy women aged
25-38 years. The biotypes of BC were determined using histochemical analysis methods; results showed that
8 women had a ‘triple-negative' phenotype, 33 women had Her2-positive hypersecretion, and 33 women had
Her2-negative BC. The control group results were compared with both the overall results of all women with
BC and the indicators of various subgroups according to biotypes. According to the study results, no
statistically significant differences were found in the levels of the studied biomarkers among Her2-positive,
Her2-negative, and triple-negative BC subgroups. However, a statistically significant difference was
identified in MMP-9 and CYR-61 levels between the overall BC group and the control group (p<0.001). The
study demonstrated that there are no significant differences in serum biomarker levels between BC biotypes
depending on Her2 secretion. However, the serum MMP-9 level can be used as a significant laboratory
biomarker for the diagnosis of BC, regardless of biotype.
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