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OSTEOPOROZ VO SINIQLARIN BORPASI DOVRUNDD QAN SERUMUNDA
INSAN QIGIRDAQ QLIKOPROTEINI SOViYYOSININ DOYISMOLORI
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Mosqalada osteoporoz va sumqlarin barpa dovriinda serumda insan qigirdaq qlikoproteini
(YKL-40 ziilali) savivvasinin dinamik davisikliklarini oyronmak magqsadila aparilmis tadgiqat isi
haqqinda malumat verilmisdir. Tadgiqat isinin materialim yasi 38-83 arasi olan 68 naforin
miiavinalarinin naticalori tagkil edir. I qrupa (kontrol qrupu) 14 nofor praktik saglam saxs, 11
qgrupa 14 nafor osteoporoziu xasta, Il qrupa 15 nafor gevri-osteoporotik siimiik simglart olan
xasta, IV grupa 25 nafor osteoporotik simqlart olan xasta daxil edilmigdir. Biitiin qruplarda ilk 1
av arzindo 3 dafo qan serumunda immunoferment iisulla YKL-40 (insan qigirdaq qlikoproteini))
analizi aparilib. Naticava gors, barpa dévriiniin ilk avinda YKL-40-in dinamikasinda I va IV
gruplar iizra shamivyatli forqg miisahida edilmavib (p>0,05). Il grup iizra xastalorin 64%-da , IV
grup iizra iso xastalarin valniz 60%-da YKL-40 savivvasinin artimi miisahida edilib. 11l qrupda
xastalorin 94%-do YKL-40-1n savivyasinda statistik ahamivyatli azalma bas vermigdir (p<0,05).

Belalikla, xastalords YKL-40-n dinamikasimn hanst istigamatds (artim va ya azalma)
davisdivini izlomakla, regenerasiva zamam siimiik toxumasinda metabolik proseslarin saviyyasi
hagqinda malumat almaq olar. Lakin tam barpa dovriind> YKL-40-in diagnostik marker kimi
1atbiqi li¢iin daha genis vo uzunmiiddatli tadgiqat islorina zarurat yaranir.
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Osteoporoz istinad-harakat sistemi xasto-
liklorina aid olsa da, dismetabolik xarakter da-
styir. Ciinki stimiik doyisikliklorinin sababi
mineral mibadilonin pozulmasi, osteoblast-
larin va osteoklastlarin faaliyyatindoki disba-
lansdir. Stimiik toxumasinin mineral sixliginin
progressiv azalmasi revmatoid artrit xastalo-
rindo osteoporotik simqlar yaradaraq tibbi vo
sosial problemlora gatirib ¢ixarir [1]. Osteo-
poroz xastaliyi olan saxslordo siimiiklorin
kovraklosmasi naticasinda osteoporotik sinig-
larin, xiisusilo do bud siimiiyiiniin boynunun
siniqlarinin sagalma dévrii uzun miiddat da-
vam edir vo osteoporozun olillikls naticalonan
an agir fosadidir. Bu simigin miialicasi barpa
prosesesinin - miirakkabliyino goro miiasir
travmatologiyamin miihiim problemlorindan
biridir [2]. Osteoporotik siniglarin sagalma
dovriina nazarst etmak va siiratini miioyyan-
lagdirmak tgiin diagnostik markerlarin tayini-
na ehtiyac vardir [3]. Indiys gadar siimiiklarin

iltihabi proseslorinde arasdirtlan insan qigur-
daq qlikoproteini va ya YKL-40 [4] siimiik to-
xumasinda metabolik proseslorin saviyyasini
oks etdirmaklo diizgiin mualico sxemi tortib
etmays imkan yarada bilar.

Ziilalin adi onun molekul kiitlosi (40kDa)
vd 3 N-terminal amintursunun adi ilo yani,
tirozin (Y), lizin (K) va leysin (L) ils sla-
golidir [4, 5]. YKL-40 amintursu ardicilligina
gora xitinaza protein ailasino banzoyan, lakin
xitinaza aktivliyi olmayan glikoproteindir.
Torkibinds 383 amintursu olan YKL-40 tok
polipeptid zancirindon ibaratdir. Proteinin tam
amintursu  ardicilligi  haqqinda molumat
1993-cii ilds nasr olunub [5]. Proteinin kristal
qurulusu haqqinda malumat iso 2003-cii ildon
molumdur [6].

YKL-40 ilk dofs olaraq siid vermoayan
doévrdo qaramalin siid vazilarindon toplanilan
hiiceyra sirasindon vo momolilordo osteosar-
koma sisi ekstraktindan alinmigdir [7, 8]. Da-
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ha sonralar is5 YKL-40 makrofaglarda, neyt-
rofillorda, xondrositlorda, ulduzsokilli hepato-
sitlordo, endotelial hiiceyrolords, damarlarin
saya ozdlo va xorgong hiiceyralorinds askar
edilmigdir [10]. YKL-40 soaviyyoasinin anali-
zindon xorgangin, iltihabi proseslarin va yiik-
sok toxuma remodellosmasinin prognozunda
istifado edilir [9].

Tadgiqat isi osteoporoz va osteoporotik si-
niglar zamani siimiik ve qigirdaq toxumasinda
bas veran metabolik vo regenerasion proseslar
zamani qan serumunda prognostik shomiyyat-
li, daha hassas vo miiasir diagnostik biomar-
ker olan YKL-40 soviyyasinin todqigi mogse-
dilo aparilmisdir.

Tadgiqatin material vo metodlari. Tadgigata
2018-2019-cu illards Azarbaycan Respublikasi
Elmi-Todqigat Travmatologiya vo Ortopediya
fnstitutunun Travmatologiya sobasina miiraciat
edon 38-83 yasli 68 nafor daxil edilmisdir. Biitiin
xastalor ilkin olaraq molumatlandirilmis, etik razi-
liq asasinda xastolorden qan niimunasi alinmisdir.
Osas qruplara daxiledilma meyarlar1 nazors alin-
magqla, yoni anamnezinds osteoporoz diagqnozu
olan, tez-tez rast golinon osteoporotik siniglart
olan, osteoporoza xas olamatlori vo sikayatlori
olan xostalor se¢ilmisdir. Osteoporoz diagnozu
qoyulmayan 14 nofor iss kontrol qrupuna daxil
edilmigdir. Belalikls, gan niimunasi alinmis 68
nafar 4 qrup iizra boliinib: [ qrup (kontrol grup)
14 nafar, II qrup (osteoporozu olan xastalor) — 14
nofor, III qrup (qeyri-osteoporotik siniglarla
miiraciot eden xastolar) — 15 nafor, IV qrup
(osteoporotik siniqlart olan xastalar) — 25 nofordan
ibaratdir.

Tadqiqata daxil olan xastalor 60 yasa godor,
60-69 yas, 70 yasdan boyiik olmaqla 3 qrupa
ayrilmigdir.

Biitiin xastalorde osteoporoz diagnozu densi-
tometriya metodu va rentgen vasitasilo tayin edil-
migdir. Dinamikam izlomok tigiin kontrol qrupu
istisna olmagla, hor xastadon 3 marhalodo gan
niimunasi gotiiriilmiigdir: ilk miracist edon za-
man, miialicays basladigdan 10 giin sonra va 1 ay
sonra. Serumda YKL-40-in toyini "Mindray MR-
96A" immunoferment analizatorunda "Boster" fir-
masinin reaktiv dostindan istifade edilmakle im-
munoferment (Elisa) iisulu ilo aparilmisdir.

Tadgigat qruplarinda ragem gostaricilarinin
miiqayisasi despersion testlor: ANOVA test, Figer
meyari (F) vo Kruskall-Wallis (H), gostoricilarin
doayismosinin statistik diiriistlityiic Wilcoxon testi
(W) ilo, gostoricilor arasinda forqin statistik
ohamiyyatliliyi Pirsonun — ¥’ meyarindan istifado
etmoklo SPSS 26 statistika paketinds aparilmisdir.
Géstaricilor arasinda forgin shomiyyatlilik saviy-
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yasi an az1 p<0,05 olduqda statistik ohomiyyatli
hesab edilmisdir.

Tadqiqatin naticalori va onlarin miizaki-
rasi. YKL-40-in minimum vo maksimum sa-
viyyalari, hamginin har qrup tizra I marholads
(ilk dofa gétiiriilmiig) qan serumundaki soviy-
yasi ila I moarhals (10-cu giin gbtiiriilmiis) vo
Il marholadoki (1 ay sonra gétiirilmis) gos-
toricilorin  miiqayisasi cadvolda verilmisdir.
Belo ki, osteoporozlu xastslor olan grupda
YKL-40-mn ilkin vo 10 giin sonraki saviyyasi-
nin miiqayisosina osason 14 xostaden 9-da
artim, 5-do azalma (p>0,05), ilkin vo 1 ay
sonra qatiliginin miigayisasina asasan 14 xas-
todon 9-da artim, 5-ds iss azalma miisahido
edilmisdir (p>0,05).

Osteoporotik siniqlart olan xastolor qru-
punda YKL-40-in soviyyasinin ilkin va 10
giin sonraki miigayisasina baxsaqg, 25 xosto-
don 15 nofards azalma, 10 nofords iso artim,
ilkin va 1 ay sonraki qatihg: arasindaki miiga-
yisada 25 xastadon 15 nafords azalma, 10 no-
fords artim olmusdur ( p>0,05).

Qeyri-osteoporotik siniglar1 olan xastolar
qrupunda YKL-40-in doyismasino nazer sal-
saq, 1-ci va 10-cu giin saviyyslari arasindaki
forq statistik baximdan etibarh olmusdur. Da-
ha daqiq desak, 15 xastada azalma miisahida
edilib. Ilkin vo | ay sonraki serumda YKL-
40-1n saviyyasinin miiqayisasi gostordi ki, 14
xastads azalma, yalniz 1 xastada artim miisa-
hida edilib ( p<0,05).

Naticalora asasan, gan serumunda YKL-
40-1n qruplar izra deyismasina nozor salsaq,
geyri-osteoporotik siniglari olan xastolarda
borpa dovriiniin ilk ay1 arzinda statistik eti-
barli azalma miisahida edilib (p<0,05). Bu
qrup xastolorin 94%-do YKL-40-1n saviyya-
sinin azalmasi miioyyan edilib. Osteoporozlu
xastalords oksino, YKL-40 saviyyasinda artim
miisahido edilmisdir Anamnezas asasen malum
olmusdur ki, osteoporozu olan xastolorin ak-
sariyyati heg¢ bir miialica almir. Ehtimal olu-
nur ki, gan serumunda YKL-40-mn qatihgi os-
teoporozlu xastolords yas artdigca artir{7].
Osteoporotik siniglari olan xastalarin 60%-da
YKL-40 saviyyasinin azalmasi miisahida edil-
misdir. YKL-40 indiya godor osteoartritli,
revmatoid artritli vo siimilyiin digar iltihabi
xastaliklori olan xostalorda aragdirilmisdir [4,
5]. Malum olmusdur ki, qiirdagin sathi vo
orta tabagalorindaki xondrositlarda lokalizasi-



Cadval. Qruplar iizra qigirdaq qlikoproteini (YKL-40) saviyyasinin doyismaleri (pg/mi-la)

Tadqiqgatin
marhalalari Qruplar n M+m Min Max Pw pu
1 14 1601.7+200,4 354,91 |[2915,00 |>0,05
1 marhals T 14 793.8+104,2 261,20 | 1601,00 | >0,05
Il 15 1822.6£259.9 235,50 | 3599,20 |>0,05
v |25 2086,6+182,5 847.63 | 3490,50 | >0,05
1 14 1601.7+200,4 35491 [2915,00 |>0,05
11 marhala 11 14 997.4+212,4 271,00 | 314820 | >0,05
| [ 1 15 1580,6+221,4 230,77 | 2824,40 |<0,001
v |25 3072.0:1382 | 739.85 | 3452,20 | 50,05 | 2002
[ 1 1 1601,7+200.4 35491 |2915,00 | >0,05
| 111 marhald 11 14 996,9+221,7 25430 | 3260,00 |>0,05
I 11 15 1398,24215,0 140,10 | 2832,40 | <0,001 | 0,003
IL Iv |25 1928.5+131,0 649,30 | 3341,40 | >0,05

Qevd: 1 grup — kontrol grup. 11 grup osteoporozlu xastalar, I11 qrup qeyri-osteoporotik simqlart olan xastalar, IV qrup
osteoporotik simiglari olan xastalar qrupu. Farqin statistik etibarlihq gostaricilari: p, — morhalslorin miiqayisasi
zamam har qrupda farqin statistik etibarhligi (Wilkoxon testi) , py — marhalalorin miiqayisasi zamam farqin
statistik etibarhlig (Kruskall-Wallis testi)

ya olunub va iltihab markeri kimi shamiyyat- va iltihabi proseslor zamam qatihigmin art-
lidir. Odobiyyatlarda siimiik simglarinda masini nazors alsaq, osteoporotik siniglarin
YKL-40 proteininin saviyyasi hagqinda malu- miialicasi zaman1 YKL-40-1n prognostik rolu-
mata az rast galinsa da, budun boynunda lo- nu miioyyon etmok iigiin daha genis vo uzun-
kalizasiyast malumdur [7]. Bud stimilyii boy- miiddotli tadqiqat iglori aparmaga ehtiyac var-
nunun siniglari gec barpa olunan simgqlardir dir.
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U3MEHEHMUSI COAEP)KAHUS XPALEBOTO I'N'TMKOIMMPOTEUHA YEJIOBEKA
B CbIBOPOTKE KPOBHU [P OCTEOITOPO3E U BOCCTAHABJEHHAU NMEPEJIOMOB

Kageopa buoxumuu Azepbaiiosncanckozo meduyurckozo ynusepcumema, Baky

Pestome. B cTaThe NPeCTaBICHBL PE3YbTATH HCCIIEIOBAHHS, IPOBECHHOTO C LENbIO H3yUeHHs
JMHAMMKH  XPALIEBOro TIMKONpoTeHHa uyenoBexa win YKL-40 B ChIBOPOTKE KpOBHM MpH
0CTEONOpo3e W BOCCTAHOBJICHHH TMOCJE MepesoMa. MarepuanoMm HCCNeA0BaHHs TI0CTYKUIN
pe3ynbTaThl obcnenoBaHus 68 uenosek B Bospacte 38-83 jyer. B I rpynny (KOHTposbHYIO) BOLLIH
14 npaKTH4ECKH 3[0pPOBBIX Jtonei, Bo Il rpynmy — 14 naumentos ¢ octeorioposom, B 111 rpynny —
15 nauUMEHTOB C HEOCTEOMOPOTHYECKUMHM mepesioMamu, B [V rpynmy — 25 nauueHTOB C
0CTEONOPOTHYECKUMH TiepesioMamu. Bo Beex rpynmax YKL-40 ananusupoBanu 3 pasa B TeUeHHE
IepBOr0  MecCAlla HMMMYHO(DEPMEHTHBIM ~ METOAOM. B  pesynbrate B  mepBbiii  Mecail
BOCCTAHOBHTEJBHOIO MEPHOAA 1OCTOBEPHOH pasHuLbl B AuHaMuke YKL-40 mns 11 u IV rpynn we
obui10 (p>0,05). IMoseiuenne ypoBHs YKL-40 HaGmoganocs y 64% nauwentos Bo [l rpynme n
tonsko y 60% nauuenTos B rpynne [V. Oanako B III rpynne craTHCTHUECKH 3HAYHMOE CHHIKEHHE
ypoeHa YKL-40 npousouwio y 94% naumentos (p<0,05). Habniomas 3a HampasieHuem
(yBEMHUYEHHEM MJIM yMEHbIIEHWEM) IMHAMHKH W3MeHeHHH YKL-40 y nauueHToB, MOKHO Y3HATh
ypOBEHb METaOO0IMYECKHX NIPOLIECCOB B KOCTHOH TKaHH MPH PEreHePaLiH.
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CHANGES IN SERUM HUMAN CARTILAGE GLYCOPROTEIN BLOOD
FOR OSTEOPOROSIS AND FRACTURE REPAIR
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Summary. The article is based on a study of the dynamics of human cartilage glycoprotein or
YKL-40 (the name YKL-40 is based on the short names of the amino acids Y-tyrosine, K-lysine, L-
leucine and the molecular weight of the protein 40 kDa ) in the serum during osteoporosis and
fracture recovery. The material of the research is the results of examinations of 68 people aged 38-
83. Group I — control group included 14 practically healthy people, group II — 14 patients with
osteoporosis, group I — 15 patients with non-osteoporotic fractures, group IV — 25 patients with
osteoporotic fractures. In all groups, YKL-40 was analyzed 3 times during the first month by
enzyme-linked immunosorbent assay. As a result, in the first month of the recovery period, there
was no significant difference in the dynamics of YKL-40 for groups Il and IV (p> 0.05). An
increase in YKL-40 levels was observed in 64% of patients in group II and only 60% of patients in
group IV. However, in group I1I, a statistically significant decrease in the level of YKL-40 occurred
in 94% of patients (p<0.05). By observing the direction (increase or decrease) of the dynamics of
changes in YKL-40 in patients, it is possible to know the level of metabolic processes in bone tissue
during regeneration.
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