Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 12 | 2023

YIK: 616.126.3+616.5-004.1

MECTO COBPEMEHHbBIX TUAT'HOCTUYECKHUX BUOMAPKEPOB B
PA3BUTHUU ATEPOCKJIEPO3A ITPU CUCTEMHOM CKJEPOJIEPMUN

I'anueBa Haguca A6papoBHa
accuCTeHT Kadeapsl GpakyIbTeTCKON U rocnuTanbHou Tepanuu Nel ¢ Kypcom
npodeccruoHanbHbIX 3a00aeBanni TaTKeHTCKOW METUITMHCKON aKaIeMHAH
E-mail: nafisaga@mail.ru

JlxkypaeBa JdabHopa PycramoBHa
Jo1eHT Kadeapsl (haKyJIbTeTCKON U TocnuTaabHoM Tepanuu Nel ¢ kypcom
npodeccuoHanbHbIX 3a00aeBaHni TalIKeHTCKOW METUIIMHCKON aKaJIeMHUH

AHHOTAIUA

Cucremuas cxiepoaepmus (CCJl) — cuctemMHoe 3a00IeBaHUE C TeTEPOTCHHBIMU
KIIMHAYECKUMH TTPOSIBIICHUSMH CO CTOPOHBI KOYKH M BHYTPEHHHUX OpTraHoB. CunTaeTcs,
YTO IMyCKOBBIM MEXaHU3MOM €TI0 Pa3BUTHS SBIISIETCA HaYaJIbHOE MOPaKEHUE COCYIOB,
KOTOpPOE MPUBOAUT K BOCTIAIIUTEILHBIM PEAKIIUSIM U PA3BUTHIO HAKOTUICHUS KOJUIareHa
U JpyruX KOMIIOHEHTOB BHEKJIETOYHOro maTpukca. llenb 0630pa cocpenorodeHa Ha
cepAcUHbIX U (GUOPO3HBIX OMOMapKepax y MalUeHTOB cO ckiepoaepmueid. K Hum
OTHOCATCS (DAaKTOPBI POCTA, ITUTOKUHBI U MPOTEa3bl, UX HHTHOUTOPHI, a TAKXKE OCIKU
BHEKJICTOYHOTO MAaTPHKCa, OCOOCHHO KOJUIareHbI, aJallTUPOBAaHHBIE K OWONTATOM
KOXU U oOpasuam cbiBopoTkr OonbHbix CCJ. Ilpemnoxena o06oOmeHHas
uH(popMaIus 0 HEMHBA3UBHBIX (DU3UKAIBHBIX U JAOOPATOPHBIX HCCIEIOBAHUSX,
KOTOPast TO3BOJISIET JTyUIIIE TOHSAThH CEPACYHO-COCYIUCThIE 3a00eBaHus U GUOPO3HYIO
aKTUBHOCTb, MOKET OBbITh 3(P(HEKTUBHO HCIOIB30BaHA JIJISi OILIEHKU MOTEHIIMAIBHOTO
TEpPaneBTUYECKOTO OTBETA W TOMOIIM B BBHIOOpPE ONTHYSCKUX BAPHAHTOB JICUCHUS
CCU.

KiroueBble cJiOBa: CHUCTEMHBIA CKJIEpO3, aTepOCKiIepo3, OOJIe3Hb cepala,
¢budpo3, sHIOTENNATBHAS TUCHYHKITHS.

https://t.me/Erus_uz Multidisciplinary Scientific Journal October, 2023 318



https://t.me/Erus_uz
mailto:nafisaga@mail.ru

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 12 | 2023

TIZIMLI SKLERODERMIYADA ATEROSKLEROZ RIVOJLANISHIDA
ZAMONAVI1Y DIAGNOSTIK BIOMARKYORLARINING O‘RNI

G‘aniyeva Nafisa Abrarovna
Toshkent tibbiyot akademiyasi 1-son fakultet va gospital terapiya kasb patologiyasi
kursi bilan kafedrasi assistenti
nafisaga@mail.ru

Djurayeva Elnora Rustamovna
Toshkent tibbiyot akademiyasi 1-son fakultet va gospital terapiya kasb patologiyasi
kursi bilan kafedrasi dotsenti

ANNOTATSIYA

Tizimli sklerodermiya (TSD) — teri va ichki aszolar tomonidan geterogen klinik
belgilar bilan namoyon bo‘ladigan tizimli kasallik hisoblanadi. Uning rivojlanishini
qo‘zg‘atuvchi mexanizm bu tomirlarning boshlang‘ich zararlanishi bo‘lib, bunda
yallig‘lanish reaktsiyalariga hujayradan tashgari matritsada kollagen va boshqa
tarkibiy gismlarini to‘planishi rivojlanishiga olib keladigan jarayondir. Magolaning
magsadi sklerodermiyasi bo‘lgan bemorlarda yurak va fibrotik biomarkerlarga e’tibor
berishdir. Bularga o‘sish omillari, sitokinlar va proteazlar, ularning ingibitorlari,
shuningdek, TSD bilan kasallangan bemorlarning teri biopsiyalari va zardobi
namunalariga moslashtirilgan hujayradan tashgari matritsa ogsillari, aynigsa
kollagenlar kiradi. Invaziv bo‘lmagan fizik va laborator tadqiqotlari bo‘yicha umumiy
ma’lumotlar taklif gilindi, bu yurak-qon tomir kasalliklari va fibrotik faollikni
yaxshirog tushunishga imkon beradi, potentsial terapevtik javobni baholash uchun
samarali ishlatilishi mumkin va TSD uchun samarali davolash usullarini tanlashda
yordam beradi.

Kalit so‘zlar: tizimli skleroz, ateroskleroz, yurak kasalligi, fibroz, endotelial
disfunksiya.
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ABSTRACT
Systemic scleroderma (SSC) - is a systemic disease with heterogeneous clinical

manifestations from the skin and internal organs. It is believed that the triggering
mechanism of its development is the initial vascular lesion, which leads to
inflammatory reactions and the development of the accumulation of collagen and other
components of the extracellular matrix. The purpose of the review is to focus on cardiac
and fibrotic biomarkers in patients with scleroderma. These include growth factors,
cytokines and proteases, their inhibitors, as well as extracellular matrix proteins,
especially collagens, adapted to skin biopsies and serum samples from patients with
SSC. Generalized information on non-invasive physical and laboratory studies has
been proposed, which allows a better understanding of cardiovascular diseases and
fibrotic activity, can be effectively used to assess the potential therapeutic response and
help in choosing optical treatment options for SSC.

Keywords: systemic sclerosis, atherosclerosis, heart disease, fibrosis, endothelial
dysfunction.

Cucremuas ckiepoaepmus (CCJI) - XpoHHYECKOE ayTOMMMYHHOE 3a00JICBaHUC
COCMHUTEILHON TKaHM, OTHOCUTCS K TpyHIe CUCTEMHBIX 3a00JIeBaHUIM
COEIMHUTEIBLHON TKaHU U XapaKTEPU3YETCs MPOTPECCUPYIOIINM IMOPAKEHUEM KOXKH,
OTIOPHO-ABUTATEIILHOIO amnmnapara, BHYTPEHHHUX OpPraHOB M T€HEPaJIN30BAHHBIM
MOpPaKEHUEM COCYJIOB, 3aHUMAIOIIMM KJIIOUEBBIE IMIO3UIIMUM B TMATOTE€HE3E W
kinHn4eckor kaptunbl CCJl u uMeet nporaoctuyeckoe 3Hauenue [1]. B marorenese
3a00JIeBaHUsl BEAYIIYIO POJIb UTPAIOT TPU OCHOBHBIX (haKTOpa - ayTOMMMYHHBIC
HapylleHus, Backynonatus u guopo3 [2]. OcHoBHble KinHUYeckue npusHaku CCJJ
00yCIIOBJIEHBI PACHPOCTPAHCHHBIMU HAPYLICHUSMU MUKPOIUPKYISAIUU, (Pudpo3om
KOXXM ¥ BHYTPEHHHX OPraHOB. DHJOTeNUadbHas TUCHYHKIIMS pacCMaTPUBACTCS Kak
LIEHTPaJIbHOE 3B€HO MMATOT€HEe3a CUHAPOMA PEHHO U Ipyrux COCYAUCTBIX HAPYLIECHUM.
I[lpu CCJI  00BEKTOM  HMMMYHOBOCIHAIUTEIBHOTO  TOPAXKEHUS  SBISETCA
MUKPOLIMPKYJISITOPHOE PYyCJO, MPUBOJAIIECE K HAPYIIEHUIO COCYAUCTOTO TOHYCA,
COCYIUCTOM apXUTEKTOHUKH M KPOBOTOKA B MOPAXKEHHBIX opraHax. Ha kieToyHom
YpPOBHE DJHAOTEIHATIbHAs AUCHYHKIUS XapaKTepu3yeTcss H3MeHeHueM (eHoTuna
SHJOTEINANTBHBIX KJIETOK B CTOPOHY MPOBOCHAIUTEIBLHOTO U MPOKOHCTPUKTOPHOTO
KOMITOHEHTOB ux Metadomm3ma. Cunapom Peitro (CP), 00s13aTenbHbIN KIMHUYECKHMA
npu3HaK cucteMHoro ckiiepo3a (CC), siBasieTcst CeACTBUEM 3TOTO MATOr€HETUYECKOTO
MEXaHHW3Ma. OHJOTEeNHalbHAs TUIOTE3a MPEANONaraeT CHUXEHUE MPOTYKIIMU
MEAMaTOPOB BazoAMIaTalluM (MIPOCTALMKINH, OKCHA a30oTa - NO) U MOBBIIICHUE
CHUHTE3a COCYAOCYXHUBAIOIIUX cpeACcTB (dHA0TEeNnuH) B natoreHeze CP. IloBblienue
ypoBHsI SHjoTenuHa y OosibHBIX CCJ] oTMeuaeTcsi MHOTMMH HCCIIEIOBATEIISIMH,
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OJTHAKO CHW)KCHHME KOHIIEHTpAllUM HUTPATOB (sABIsomuxcs metabomuramu NO)
oOHapyxuBaeTcs HeyacTo. Hapsiny ¢ neduiutoM y 4acTu OOJbHBIX BBIABISIIICH €r0
M30BITOYHBIE KOHIICHTPAIUH, 9YTO CONTOCTaBUMO ¢ (pr3nosornaeckumu s dexramu NO
- KaK MOJIOKUTENbHBIMU (Ba30oAWiIaTallMsl), TaK U OTPUIATEIbHBIMU (MTOBPEXKICHUE
TKaHew) [3].

CC/l paznuyaercs MO CTEEHH TSHKECTH U MPOTPECCUPOBAHUIO. Y OOJIBIIMHCTBA
MAalMEHTOB PAa3BUBAIOTCS BUCLIEPATbHBIE OCIOXHEHUS, KOTOPhIE OOBIYHO SIBIISIOTCS
npuuuHoi cmept [4]. [lepBuuHOE mopaxxeHue cepaila, pa3BUBAIOIIEECS KaK MPSIMOE
cinencteue CC, MOXET NpPOSABIATHCS HW3MEHEHUSIMM MHOKapja, IepuKapiaa u
kianaHHoro anmnapara. Y 6omapHbix CC/] kapauanbHas MaToJIOTUs TaKKE MOXKET OBITh
BTOPUYHOM TIPU OCTPOM CKJIEPOAEPMHMM TOYEK U JIETOYHON apTepUaIbHOU
runepreHsun. Backynonatus npu CCJ]  xapakTepu3yeTcsi HMpOrpecCUpyroLen
CTPYKTYPHOM  NEPECTPOMKOM  MHUKPOLMPKYJISATOPHOIO  pycia, 4YTO  MOJXKET
CHOCOOCTBOBAaTh PAa3BUTHIO Pa3HOOOPA3HBIX CEPAECYHO-COCYIUCTBIX HN3MEHEHU.
DOHJoTennanbHas TUCPYHKIUS U TEMOPEOJOTNYECKUE HAPYIICHMS], XapaKTEpHBIE JJIs
CC, Ttaxxe cuutaoTcsi (akropamu pucka panHero paszputus AC. OOmwme
naroreHernueckue mexanusmel CCJl u atepockieposa (AC) npennonararoT BHICOKYIO
BEPOSITHOCTh aTEPOCKIEPOTUYECKOTO MopaxkeHus cocy1oB y oonbHbix CCJ [5]. T'. C.
Hruan u np. npeanonoxunu, uro AC y 6osnbHbix CCJl BHOCUT ONpEIEIIEHHBIN BKIa
B Makpo- U MHKPOCOCYIUCTbie moBpexacHus Mmuokapaa [10]. ¥V GomsHbix CCJI
OTMEYAETCs] YETHIPEXKPAaTHOE YBEJIUYEHHE CMEPTHOCTU IO CPaBHEHUIO C OOIen
MOMYJISIIIUEH, TIPU 3TOM cepJieuHO-cocyaucThie 3aboneBanus (CC3) cocTaBsiIOT TPETh
npuunH cMmeptHoctd [9]. [lpum CC Bemymieil mpuYuWHONW CMEPTH, HE CBA3AHHOW C
0oJie3HBI0 cOCHBI, sBIsitOTCS CC3, Ha nomto koTopbix mpuxoautcs ot 20 go 30%
JeTanbHbIX UcX0/10B. AC mpeacTaBiseT co00M CIOXKHBINA MAaTOJOTUUECKUN MPOIIECC,
4aCThIO KOTOPOTO SIBJISIETCSI BOCHIAJIEHUE, JIEKAILEE B OCHOBE BCEX CTAAUM 3BOJIOLAN
atepockiepornueckux Ossimek (ACB) [11]. [Ipu ayTouMMyHHBIX BOCHAIMTEIbHBIX
pEeBMaTUUYECKHUX 3a00JI€BaHUSIX, TAKMX Kak peBmaTounHbii aptput (PA), cucremuas
kpacHasa BoinuaHka (CKB), nepBuunbiii aHTU(GOCHOMUIUIHBIA CUHIPOM, CUCTEMHBIE
BACKYJIUThI, OJJHON M3 OCHOBHBIX MPUYUH WHBAIMIU3ALMA U CMEPTHOCTU SBIISIOTCS
CC3, cBszannbie ¢ yckopeHHBIM pazButueM AC. [1o cpaBHeHUIO ¢ 001IIel MOmyIsiuei
pasButue AC npu PA u CKB mnpoucxoaut B 0Oojiee paHHEM BO3pacTe€ M YacTo
npotekaeT 6eccumnTomMHo [6]. [Tomumo TpanunnonHsix GaktopoB pucka (TPD) npu
CUCTEMHBIX 3a00JIeBaHUSX COCAMHUTEIbHOW TKaHM Ba)XHOE 3HAUEHUE HMEIOT
JOTIOJIHUTENbHBIE (PAKTOPhl PHCKA: XPOHUYECKOE BOCHAJICHUE, AJIUTENBHOCTh U
aKTUBHOCTbh ayTOMMMYHHOTO 3a00JIeBaHUs, UMMYHOCYTIpeccuBHas Tepanus. Ha ponb
XPOHUYECKOTO BOCHAJIEHUS YKA3bIBAET TOT (PaKT, YTO MEAUATOPHI BOCMIANICHUS, TAKHE
kak C-peakTUBHBIN O€JIOK M O€JIKH TEIJIOBOTO II0KA, TAKYKE YYAaCTBYIOT B IMaTOreHe3e
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AC [7]. llpu peBmaTtuyeckux 3a00JIEBAHUAX XPOHUYECKOE BOCHAJICHUE MOXKET
yckoputh obpazoBanue ACII kak 3a c4eT mpsIMOTO BO3JCHCTBUS Ha CTCHKH apTepHil,
Tak M ONOCPEIOBAaHHO, BIUWSAS Ha JUNUAHBIA mpoduns. Hapsny ¢ Bocmanenuem
aHTUTENA, BbIpabAaThIBAEMblE MPU AYTOMMMYHHBIX 3a00JIEBAHUSX, TaKXKE MOTYT
MPUBOJAUTH K U3MEHEHUIO JTUITUIHOTO CIEKTpa KPOBHU. Pa3BUTHIO MPEXIE€BPEMEHHOTO
AC MoryT cnocobcTBoBaTh U Jpyrue chernuduyeckue ¢GakTopbl (CHIKEHHE
KOJIMYECTBA U (PYHKIUU SHAOTEIUAIBHBIX KJIETOK-TIPEIIIECTBEHHUKOB, YCKOPEHHBIM
aronTO3 YHAOTEINATBHBIX KIIETOK, JITUTCHETHYeCKHE n3MeHeHus) [ 8].

B nocnennue necsatunerus Hapsay ¢ naropusnonorndyeckumu ocHoBamu CC B
MHUpPE U3YYalOTCsI OTJEIbHBIE KIMHUKO-T1a00paTOpHbIE MapaMeTphbl €ro aKTUBHOCTH,
OJIHaKO Tpo0JieMa OCTAaeTCsi HEpPEUICHHOW, B OCHOBHOM B CBSI3U C BBbIpaKCHHOU
reTepOreHHOCThIO M CJIOXKHBIM  IaroreHe3oM  3aboneBanus. CoueTaHHOE
UCIIOJIb30BAaHUE WHCTPYMEHTAJbHBIX METOJOB U  MMOJYKOJMYECTBEHHBIX KA
(MHIEKCOB) MO3BOJIAET OOJiee KOPPEKTHO AMArHOCTUPOBATh CTaJMI0 3a00JIEBaHUA,
olleHUBaTh 3(P(EKTUBHOCTh TEPANEBTUYECKOTO BMEIIATEIbCTBA (HO HE CTEICHb
nporpeccupoBanus (pudpo3a), MPOrHO3UPOBATH CKOPOCTh Pa3BUTHS (HUOPO3 U CBS3H C
MOPAKEHUEM BHYTPEHHUX OpPraHOB, MPEXKIE BCEro JIETKUX U novek. JlabopaTopHbie
MOKa3aTesid akTUBHOCTH BOCTIAJICHUS] MaJIO HH(OPMATHUBHBI, MOTYT ObITh 3HAYUTEILHO
MOBBIIIEHBI TP MOJOCTPOM TEYEHUUM U MEHEE BBIPAXKEHBI MPHU OCTPO-
nporpenuenTHoM TeueHun CCJl ¢ mpeoOmamanuem ¢ubposza. B cBs3u ¢ stum
3HAUUTETFHO BO3pPACTa€T pPOJb OMOMAapKepOB, KOTOPBIC JIETKO BBISBISIOTCS,
YyBCTBUTEJBHBI U BOCHPOU3BOAUMBI, KOPPEIUPYIOT ¢ (UOPO3HOM aKTUBHOCTHIO.
Omnpenenenre UUPKYIUPYIOMUX (PparMEHTOB KOJUIAr€Ha, ero NpeaieCTBEHHUKOB HIIN
MPOJIYKTOB JEerpajaldyd MEePCHEeKTUBHO M XOPOLIO 3apEeKOMEHJIOBAjo cels. OTH
HCCIICIOBAHUST OTpPakaloT HE TOJIBKO OCOOEHHOCTH (UOPO3HOTO TIpollecca B
COCIMHUTENTLHOM TKaHW, HO U CIOXKHbIE TATOTEHETUYECKUE MEXaHU3MBI,
MO3BOJISIONINE OIEHUTh (PUOPO3HYIO AaKTUBHOCTh U TPOTHO3HPOBATH TEUCHUE
3a0oneBanusi. TakuM o0Opa3oM, BBICOKHE YPOBHH CHIBOPOTOYHBIX YPOBHEH
METAJIONPOTEeNHA3, XpsmieBoro ojuromepHoro Oenka 1 (COMPIL), paznuusbix
nuutoknHoB TNF-cemeiictBa u ux nuranaoB (0OX40, OX40L), TpomOGouuTapHOTO
¢daktopa 4 (PLF4), nuzunokcunassl (LOX), BCAF yetko koppenupyroT ¢ Auddy3HbIM
XapaKTepOM IMOPAXKEHUsI. KOKU U MOTYT OBITh MPETUKTOPAMH PA3BUTHSI HEKOTOPHIX
dbenotunos 3a6oneBanusi, B vactHocTH JID-CCJI. Hanportus, CXCL 10 u 11 cBs3aHbI
¢ paszsuruem CC. KoMIuiekCHOE M TOCIIEI0BAaTENbHOE MCHOJIb30BAHUE HOBBIX
CBIBOPOTOUYHBIX OMOMapKepoB MO3BOJMUT Ha paHHel craguu CC ageKkBaTHO OLICHUTH
AKTUBHOCTH BOCTIAJIMTEIHHBIX U (PUOPO3HBIX MPOIIECCOB B KOXKE, a TAKXKE ONPEICTUTh
(dbenoTun 3ab0o0JieBaHMsl, MPOTHO3UPOBATH CKOPOCTh MOPAXKEHUS COCYAOB U CepAlla.

https://t.me/Erus_uz Multidisciplinary Scientific Journal October, 2023 322



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 12 | 2023

CIIUCOK UCHOJIb30BAHHOM JIUTEPATYPHI: (REFERENCEYS)
1. Assassi S., Swindell W.R., Wu M. et al. Dissecting the heterogeneity of skin gene

expression patterns in systemic sclerosis // Arthritis Rheum. — 2015. - Vol. 67, Nell. —
P. 3016-3026. DOI: 10.1002/art.39289.

2. Ayers N.B., Sun C.M., Chen S.Y. Transforming growth factor-signaling in systemic
sclerosis // J. Biomed. Res. — 2018. - Vol. 32, Nel. — P. 3-12. DOI: 10.7555/
JBR.31.20170034.

3. Bosello S., de Santis M., Lama G. et al. B cell depletion in diffuse progressive
systemic sclerosis: Safety, skin score modification and IL-6 modulation in an up to
thirty-six months follow-up open-label trial // Arthritis Res. Ther. — 2015. - Vol. 12,
Ne2. — P. 54. DOI: 10.1186/ar2965.

4. Ganiyeva N.A, Rizamukhamedova M.Z., Nabiyeva D.A., Aripova N.A. Clinic -
Diagnostic Aspects of Modern Biomarkers of Early Atherosclerosis and Fibrotic
activity of Systemic Scleroderma // Asian Journal of Medical Principles and Clinical
Practice. — 2021. - Vol. 4, Ne3. — P. 1-13.

5. Costa S., Mondini M., Caneparo V. et al. Detection of anti IFI 16 antibodies by
ELISA: Clinical and serological associations in systemic sclerosis // Rheumatol. —
2016. - Vol. 50, Ne4. — P. 674-681. DOI: 10.1093/rheumatology/ keq372.

6. Farina G., Lafyatis D., Lemaire R. et al. A four-gene biomarker predicts skin disease
in patients with diffuse cutaneous systemic sclerosis // Arthritis Rheum. —2010. - Vol.
62. - P. 580-588. DOI: 10.1002/art.27220.

7. Fett N. Scleroderma: Nomenclature, etiology, pathogenesis, prognosis and
treatments: Facts and controversies // Clin. Dermatol. — 2013. - Vol. 31, Ne4. - P. 432-
437. DOI: 10.1016/j. clindermatol.2013.01.010.

8. Gheita T.A., Hussein H. Cartilage Oligomeric Matrix Protein (COMP) in Systemic
Sclerosis (SSc): Role in disease severity and subclinical rheumatoid arthritis overlap //
Joint Bone Spine. — 2016. - Vol. 79. - P. 51-56. DOI:10.1016/j. jbspin.2011.02.022.

9. Pizzorni C., Sulli A., Smith V., Ruaro B., Trombetta A.C., Cutolo M., Paolino S.
Primary Raynaud’s phenomenon and nailfold videocapillaroscopy: Age-related
changes in capillary morphology // Clin Rheumatol. — 2017. - Vol. 36. - P. 1637-1642.
10. Ruaro B., Nallino M.G., Casabella A., Salton F., Confalonieri P., De Tanti A.,
Bruni C. Monitoring the microcirculation in the diagnosis and follow-up of systemic
sclerosis patients: Focus on pulmonary and peripheral vascular manifestations //
Microcirculation. — 2020. DOI: 10.1111/micc.12647.

11. Smith V., Thevissen K., Trombetta A.C., Pizzorni C., Ruaro B., Piette Y., Paolino
S., De Keyser F., Sulli A., Melsens K., Cutolo M.N. Capillaroscopy and clinical
applications in Systemic Sclerosis // Microcirculation. — 2016. - Vol. 105. P. 119-124.

https://t.me/Erus_uz Multidisciplinary Scientific Journal October, 2023 323



https://t.me/Erus_uz

