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smmEOL  569300B3s  ©s  3oModom:  Mo8mEgbodg  33e350  2odMod3gybs, BT
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39005¢MH0  IM0L IB0sHYds, 35d0b MMEILsg 96930M0BAOL OML 0bGH0dsLs o
5039640330900  ge30  399600m3z960 MXMgEIdol  LobJoMg TIBHI© VIS 5T
MXOIIO0L 533EHMDBOL godm. s50gMHMUIIXGOHMBOLIMZOL 58MgmM39 ToboliosMYOIE0s
330 3996003560 MRG0l @O Fo3MMBIRJIOL FogMoE0s, 3mbogMo MxEIIdOL
RMOI0MHYOS S W030©Jd0L ©I3MHBOE0s, o3 Lsdmemmo 0f393L 9bmmguomdols
©oLEBMBJ300L 5 063009-090000L  FoLJgagdsL.  (51)  9dEMI0BMMO SO EOL
5693600Bdol MM 30 bgds  oGHM0JLdgBowm3MmGHgobsbgdol dogH, dgool
9L EG0bobs s 3MEs9bols 8™ F3mqdol ILEHYJ30Io MHJIMEIXOMGdS S SMOEOL

39000l 153039 IMHOL IB0sDGdS. JU B9MHTYEEO FoMMS30LBRWPYdS SMOEOL Jgol
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59303060900 F53OMeoaqd0Lsash  (Wassef et al.2007) (10). s3oBHmd  «9dg@EgLo
S09MOMLZgOHMDBL 50EMI0bI MO sMOEGHOL 969300BAOL Zsmmma9gbgdo 2sbobogrsggb,
O3 ®ob3 BogEBHMOL s 505 HMYMEO [ 3o00mygbgbme d9dsboBal.

©OILEOIMO00 HMOLGOIMIL 5dEMT0bIETMMO sMEHOL 56593(DBTOL 35mMR9bgBOL Mmmbo
doOOMOsEO  MgMMos: 1) smOGHOL  3goeol  dgdsgmmgdgro  Jumgoeols
3OMGHIMO0DBNOHO  ©IAMWIE0S; 2) bmgds s 03bymo Mgodsos (Lydsmo 1,2); 3)

390l 00mdggsb03MMo LEGHMILO; 4) BMEg3MWYMO 2969303s.

4.2.15060@0b 3geol 3985900098900 Juemzoeol 3Gm@gmemoBMo ©IaMss30s.

56936030l ZMOHT0MGds 56MH0L J99a0 I EORBIIGHMOMWO 3MM39LgdOLs MMAWIdO3

LodMEMm@ X53do 0fj39396 SmOEHOL 3900l F9dsgMgdgo Jumz0wol ILEHMI00L
(11). g@sbBHobo @s 0bFHIOLEHOEFOMWO  3MmEeaqbo, smMEOL 39Ol  Y3z9eeby
360936903560 LEHOIEHMOMEo 9GegdgbEgo0s. 5dEMI0bICIMEMO sMmMEHOL 5B9g3¢M0DBToL
©@OML  ©sbollosmgdgmos  dMmF3M3960  gJLAHMOEIXMEIMo s ModLob
0500926500090 go  gbb0dgdol 3MmEndzool ToBgds (12). 53 3MmEglido Y39y
3600369mgs605  ds@®ogldg@owm3mm@gobs®gdo (MMPS). gasbGom®o dmF3mgdol
939305l 0fi393L mmbo BHo3dol (MMPs) : 72-kD ggaws@obsbs (MMP-2), 92-kD
J9sG0bsbs (MMP-9).05@®Moobobo (MMP-7) s 3o30mgzgspqwsl@obs (MMP-12).
50omob  dmem  Lodo  (MMPs)  b3gsonomMe  Bgdmddggdl  0bEgOLEHOEOW
30e096%9. 9oo-ghm 33ergzsdo (Robert et.al Washington university) ggm3obo®gds dmbs
3o9b-b3gzoxn0mcmo 39MIGHEHIOOL HMWDBY, S0EMI0bswMHo smMEHOL 9593M0BAoL
3006036 360HMyMmgLoMYdsd0. Moo 933¢g356M9d0L SHBOOm 569300BIOL Jsmmyqbybo
56 990dgds dbmem© 9esliobol gMIOE00m s0blbLL s sBn39 8608369wm35600s
0b6&9OLGHOE0MO 300960l s (I s T Godob), sz ofig93L  3gerol
F0083500m0d0L  d99(3060905L  50MI0bICMMO SMOEOL 96930M0BTOL OHML.  3sgbols
©9LEAHOMJ300LIL  3MEsRbsBs 135300MYds 0BFIJGHMOO 3MEorgbol dMF3Mmgdl o
530b 999099 ©gLEHOMIE00L Mool 935@S0Bgdls MMPs (13).
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LmBomo 1

Environmental factors (e.g. cigarette
smoking), genetic factors

Endothelial cell
dysfunction

Vascular smooth vessel cell (VSMC) g W";“;’?;l‘fa‘;;::‘y“g;?:d";fﬁ‘:;m

W cells) and functional changes (below)

Environmental *
stimuli, VSMC phenotypic
genetic factors modulation NF-KB, Ets 1, PGE2

Pro-inflammatory SMC MCP-1

‘%—_ *

\ Inflammatory
response
@ Cytokines (IL1B, IL6, TNFa)
A MMP 1,2, 9, cathepsins

( f 3
= X:g?y:e:ger\'/tZGF - Macrophage Mast cell T cell

PGE2, ROS, angiotensin II,
NO, phosphodiesterase-4

[l] Complement, IgM, IgG

- Disruption of IEL
- Degradation of ECM,
decreased collagen synthesis,
thinning of media,lipid accumulation
- VSMC apoptosis

Pl

Further cell death,
wall breakdown

—

Aneurysm
rupture

P -

Aneurysm
formation
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LYYOSMO 2

Nicotine  Angll
H
N/ N M

Extracellular
matrix

| \ :
N? + ; Matrix
Active MMP2 \ detyadiai

i
i
Byl

Abdominal
aortic
aneurysm
formation

VSMC
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4.2.2 s6@96Mmool 3g90eol mgdloasgom®mo ¢ Gmglo

MdJLosE0MOO LEAHMILO FoBOLIBOZMYGdS CMAMOE JuMZ0WOol IB0IBYdS F9BAdsOL
59BHomco bsHows3gdol dmds@gdmewo 3MmEdaool 96 9993060900 gLEGHOMYIJ300L
359, 068oWEHM0MOIO g03M303JO0L, 2obLs3MEMGd0m To3MMAPoagd0l d9dz9mdm
bgds 0O MH3mEgbmdom O2- ob s LBbgs mJlLosgocmo bsfowszgdols Fomdmdabs.
3d09WMOEMMO0  YXGMIIO0 -  3530MRR00 @ bgo@Gdmxzowgdo - 89035396
909w M39OHMdLosBls, GMmIgaroig H202 - s 4960gdbols HOCL -so. HOCL-0 69530690L
33Mm03Mm30HMEH06BDY, Hodmoddbgds Igmemso M9odaool 3OMmEd@gdo — Jurm®msdobo,
bgds (3b0dgdoL 39MHMmJLoEs30s @S JuM30EOL IBOsBYds. 1939 AWm33960M356
MXOIIOL, IPOMDIOH0  MYROHIOIOL S BodOMBEILGJOL dgderose 02- ol
Do3mgddbs Lbgoolibgs abom, 3500 FmMol s RBogamEoGIOH0 603mEH0b530s©)b0b-
06993 9mEGH0RMLRBIGHOL  MmJLosBIL  8gd39mdom. 3MwbGs s  39dsbo3MEDs
390530035053  dglodwms  [o®mBmddbsl  mdloggbol  osgBomMo  bsfowmszgdo  yw3-
3bmm3zs60 M9 gd0©Ib  B0o3mEH0bsdos©Ibob  ©0bm3WwgMmEHOEBRMBRSEHOLM]-
LosBOL 9gd39Mdom, o3 LEdMWMME  55JGH0390L  FoBM0JLIYEOXM3MHMEHJ0BsBYOL
(MMP-2) (14-16). 556305000L odBHom®  bofoawszgol  §s3gzsb6o Mmoo  s30LMOSD
35309393030 MEH0bsDgdol M9gammsEosls s garvy3o 3Mbmmzsbo My M9ggdol
33m3@GMBdo. 75690500L sdBHoMEmo bsfowszgdo s193g dmMbsfogmdgb 30396 Eg6%bool
350MgbgbToi o3  0030LdbO0Z  MHOLIBIJHMOL  FoMTMOYIBL  SdEMT0bsEIMEO
SmOAE0L GmOHIoMHd0L O™ (17). LobbErds®M30L 39YEdo go3MEOEJIOL BIMMZSL
SbMOE09Wgdl MO0  JoMOMOEO  BoJBHMOo —  J9gIm@odGHonco  303H™306900 o
503900 I3 gd0, HMIEGd03 GgLsdErMms dMmEYIEPoMEIL 9BAdIOL SgE0IOO
Bofoenszgdol d9dgzgmdomsi (27). ™mJLoogommo LGHMILOL BMbbY bgds SMOEOL
39009%do 9LEAHMYJ309Ls @S MJRIBIM3E0L TGOl doEsbLOL oMM393s FoBHmoduol
36OMEIME0BoLOL, 330396003560 MXMJEOIOOL  53Mm3GHMBOL, F9dobozMMo  §od-
AMOHO0L 5 EYMH300L s 9dyma 56mgdolL Job3z0msMgdo (17).

9bGHMAg69D0 — 5Ol FgdsgMmgdgo Jumzowol s0EEIBol dmEgbgom®o dgdsbo®do
50@M30bsMEOO sMmMEOL 569300BToL OML. geEsliGobol 3GmEmdEos 0fygds blbswo
36936OLMOOL  BHOM3MIWILEGHOBOL Lobmgbom s ByzMgEo0m. SMOLYIMBL  3693M6-
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LeO9d0L bbgsslbgs 0BMmEm®IGd0L bgssolibgs dmergzmewmemo dsbgdoom: (67.5 kDa,
65kDA, 62kDa).(18-19). 0036Mx30dOOMIOHWwo  3033mbgbGgoo 9939300090056
AGHOM3M9sLEHOBL.  BHOHM3MYILEGH0bo oBowMmdlosbsls dg839mdom  ©935306MYdS
Mblbo 93MOFM gEoliBobl MmIgero d9o3o3L 0330500 580bMBso390L 1 EgLldMDObL
@5 0BMmEgLAMBObL. 67.5 kDa (3owm@oe@mbo)-b dogmmgdom §o®dmoddbgds bs3dsmo
dgom0o doBMogbol dmengznes (20). 9gesbBobol Lobmgbol gdgomgds 6 8gbgargds
ofi393L6 LoLbEdsmE30L 390l LEMILL s BHPOL 9bMmMEomdol IBOBYdOL
d9L5d gAML, MO RLMZB0 GesliBMAgbgBo, gesliBobols sdws, 5@sd0sbols
M6560Hddo 03938 35MEMPOMO (3300 GIGIL, OMYMOOE SMHOL L3OIMMEGHIO
LEAHIEMDBO, 35MEgMHOL 935S, 3MLEBHILML LOBEOMT0. 3MIMBOYMEHIOO JEILEHOb-
©IBOGBOGMIOO0  MoR3900  IB5JOOLMIBS3g 330090056  smEEHOL M3 BoM©O
553500900l 296300000900l 253m  (17).  gEslBObOL  seEHgMHOE0L b Sbewagls
509OHMLIIOMBMO  Gmeodol  2ob30000Mm9ds  (24), bogzoom  0bE0MmYOMEO
@OE3BSG0S S 06EHOTOL 5M55mMYMMIEgOMMBMEo A5L9Jgergds (25-26).

3530139 AHOM3OMZHJ0BIDBJOIOL 9IS 9dMI0BIMMO  smOGHOL  9B9g3¢M0DToL
53mMJoM905d0 dMbsffoegmdl 3oLEJobols 3OrMEHJoBo0 — 39¢93L0bgdo. 35¢)g3Lobogdo
560l BoMHNME 29303909090 353500l (35300LgdMMS MK sbol dogrobmgabo d39bsMy)
36OMEJoBIL bLdRAMRoL HoedmTogbgwro, 35535pH-00. 306500096 oliobo ImJdngd9b
X900 355308 0BMbMIGMHGINL 35393506900, 56 dooBbBg3s 9JuB®S3g IO
3sBMogdubob  gMIs300L  3603369eM356  3m33MbBYbGHS®.  9OLGdMBL  Modm©gbody
3900560 — K, L o S. 39¢93bobo K sG>0l yz9wsbg 3m@H9bzoméo gesbmemob®o
R96MI96E0. 35309639030 50EMI0BIWMMHO SOEHOL 96593M0BIom, 500b0dbgds Lsdogy
Lobob 3539xLobol E™bols 3609369cm3zs60 BoBgds. 353 gxLOBIdOL 3OHMEJMEOBWEMmO
5930300l dsbLgds bgds 30LoGsGH0b C -1dgdzgmdom, MMIgwog 0630806 9dL
D90mm00b0dbo 3OMEHJ0bgdOL 5gEH03MdL. 50EMI0bIMHO smMEHOL 9B593m0BIoL
OO Jumzgowls  ©@d  3wsBdsdo  godmzwgbowos  gobo@GeGob C - mbol
36003369emg560 99930609ds.(14).
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4.2.3 5b63gds s 08Mb@o 095930

3b6m9gd0m0o 3MM39LOL MML begds CRP-0b ombols 853)gds s M35 Mo sbmgdomo
MXOIIO0L, 39MdMmE©  WodRME0GHJOOL @O T93MMBOPIOOL  3BMWSE0S  SMOEGOL
30009do.  9bmgdsBg 93 Bodsbbem  M95g30sd  Tglodwms  @sdmofjzoml  smGmEob
569360Ddol 2563056905 M5dm©gbodg d9Job0BTom. Wg03MmE30EIOOL 0bgowEHEMsE0s
D009l B EH®0JLAgEIXM3OMEGHG0BIBIOIOL s Lbgs LgMomwo 3OHMEHg5HgooL
593H035300L §gorml, H™Agdoi3 sbgbl LEGHMMIGHMOHMWOo 3GMEHJ0BIdOL - gEsliEobol,
3053960l o 5806060l YAMSOE0L, B3 ™30l FBGOZ FoMTMogbl sm®Eob
3900l sB0sbgdolL  (olLBgdol) doBgbL (20-21). s6MgdOL EOML 30039
5039630330500 bgds g03M30GH00L 06830WEHM305 s 0bogoswGo  JoModu-
9GO M3OMEHJobIBIOOL  9d3H035305.  0530MFBHRJO0Ls O WodRME0GJOOL  Fog
5693600BoBHMmBMe  smMGHsdo 0053GHdL  30H™3069%0L  ©mby,  dsm  FmMob
06399030601 B s Lodbogbol Fsbg3MMmbIdIo BsGHMGMO- &a. 0bEghangozobo -16 (IL-
16, IL-18, MCp-1, IFN—y, GM-CSF). (14). 30®®306900L 350m0530L:9583mgd0m ™33040
Jumz0ol sHB0sBYdS. bgds gemzo 396mM3z560 MGGl 33MTs, MHMIGEgdo;
35LvbolidygdgEos  smMEOL  gJuEHMOEIMOHO  JoG®moduol  3OmEwdsosty  (23).
330 399600990l 330mAol 999y TgLuoderms  Qe8MMOZ30LREPEIL  TSEHJO0MO

36OMGgoHgd0, MHMIgdos 0039396  FoGH®OJLOL  YAMOOEOL.  LBEHMWMIGHMOMWO
363906900l 9300l BMbEBY, HMIgEol OHMLLE 96 bgds 96 8993060900

ds@mogdbmmo  3MMmEGHgobgdol Lobmgbo, 30000HEYds  sMmOEGHOL 39Ol IHB0sBYdS,
@LNLAPBS O OWsEs30s  (17).  sbogdomo  3BmEglol  gmbby  Jumgowdo
065300 GHM0M9dMwo 530MBsa900L s 230 396003560 MR IIOL SgE035300L
0909290  350Mmm930LBMBGIMo  30G™3I067d0 bbb  9MTOGHM™  Sbgdomo
WROIJOJO0L  3OM3gldo  BoOmgzol, 96089 mJuboggbol  sd@GomMo  bafowszgdol
36093058 603mEH0659005096060069300gMEH0OBMUGBIEHOL MgymEs3zool 3o ©s
0dLoOE0MMHO  LAHMILOL  J9b3056MBL  EMZsEE  LgadgbGHdg (17). gb  3MM™ob-
BETGMOMO 303306900 559EH0390L BHgMTobory® 3065l (INK) ge0mg39bmmgsb
WX 990d0, bgds oBHMogldg@owm3mOHmAGgsbgool s bbgs 3MmMmobgwsds@memeo
GOG™3Z0bgd0L 5JB035309. 331939035 sB396s MMI (INK)-U 0630d03008 8958306s MMP-2

©5 MMP-b bg36930s (14).
18
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smmEOL  9693M0DToL  3ommpaabgboll  @OML  0dMbmMo  IBMEgLYdOL  SOLYIMISL
59H30390L: 1) 5mOmE0L 390090 963HJ00m0 0bZOWEHMBHIOOL 5OLYdIMds (0bBoWwEHMO-
09090 B s T @odgmEo@gdol s0lgdmds doMmomss© 5©396¢030sdo) (14). 2)
5Q580560L 9g03Mm30E0L 96303960l SegEls s IOl sSMMEOL s69300BAsL FmMob
Sbm305309; 3) 99BMIBELLYMGIOL sOLYGOIMBS 56593M0BINO IBOsbGdOL dsbTo.
569360BdoBHMmBMo  Jum3000EIL  Jodmymzowmo  odbs  1gG  sbGobbgmmo o
99HY39@gdL  smMGHoL  9693M0BIME  IB0sbgdol  OHML G MOIMbYGOO
56G0LbYMEgdOL Lodslvbm Mgod30sBY. 4) 0FbBHWOMXMIMZI60 sOEIMO00EHIOOL ©
A539505LL 5MEGHIM00EHOL OML T YR ©H9IOOL MEOYMIWMBMOHO 253M3EIEXY0S SMMEGHOL
309 do.  MmM039) 935900 39330600  FEol  smOEGHOL  5693M0Daol.  5)
30GH™306900L 36033690 m3s560 Hmwo FMEwol smOEGHOL 96593M0BToL  3smmygbgbdo
(500530560l s 3bm3zgEol $693M0BTMWo BBl ™ML Thl s Th2 »x®ggdoL
5MLYOMBY). bMGBOMO M30MsEgboe CD4 + T s B 9x69wgd0, 51939 853000303900
399099005 SMOEHOL 969300BIMEe© 499960909 39gwdo (28). sBmgdomo
MXOIIO0L 3530w gd0m  F9BHO  MOM©IbMds MOl 9693M0BIGHMBII©  gogobo-
969070 smOGHOL 399w do, 30609 SMmMOHGHOL o3I DoMYIJWO  SYOHML Y-
OOBMEO 5350006 EOML (28). B 0dxmEo®do ©s 3530mx353900 dg@gLo
©535boL0sMGOG0s SMOEOL 96930M0HBTOLOMZOL, 300G SMOEOL FomI ) HDoMGdGO
S09MLICIGOMHBMWO 993500 JOOBIMZ0L. 5T MXMIOIOOL SOBYOMDS SMOEHOL 390090
39HY399gdL  9b6BH09b0oL  sOLYIMBSDBY3. T @0IRMEOGHI00  5593H039096  3MM0bYs-
WwsPsGHMOe Thl 9x®gqdl, OMmIGO0E ©odsbslosIMGIIW0s SOOI  STYOHM-
3969bols s  FVBEBHIBMBYdgwo  SMIOMLZWIOHMDMEo  Gmensdolomzgol.  mwydao
03996600 s 36Mgd0mMo 394560BTGOOL goblidolibgzo39d9w0 3HGd0 sMMEHOL 96593M0DIsUS
@5 35030 MHB0MYOII0 s5MYOLIIOMDOL 49630156900l 3OMEILTO X IO 300093 J9MRS©
59600 56 560.(29).
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4.2.4. 390000l 30m9gdsbozméo LiGMglo

SmOEGOL  0bxMsOgbscmGo  bsfowo LBEGHOMIGHMO0m, BOMEMPOMMS® S  JJOLOL
LEAHOGLod FoBLL33Yds SMOEOL b3y sbsMBgbo Lgadgbdgdoloash. 53 Lgydgbddo

069360350 bgds gurslBHomemo IMY9d0Ls s 3MEoggbol Jgd;30609ds SMGmEOL M3ols
©OOMB535¢  SMOEIBMID TgoMd0m, GO 2odmE ol »MBOM 9o oMY
@OESBOGOM0  IB0sBIdOLs S BY3GHMMOLEZ)D  (14). smdEOL  9693G0BIOL
RMOI0MHIOOLS s 3OMAMILOL EOML SMOGHOL 39Ol 30MI)Jsb03d WEMSBIEMES®
033905, 53 dOMOMOIPIE  23630MMdGOME0s  9JLBEHMOEFILIW OO DsGHHoJuob
©93M9O3000. 59m©9bodg 33w930L LyRIZ9DY Fodmzmobos, G®MI 39wl
©53039Mds §30MEJ0s 96593M0DBToL  4963056M9BOLMIBSZ). 39wl Lodgsdg o
©53089Md5 LOZMEMWO (33¢P0JO0L 25TM oblbgeggdmw0s bbgoolbgs Lgydgb@do.
smOEGOL 39000l BEAMILOL 3560509 MdSL  bLbOL  odesliols  396mbo,  GMmol
dobgzomsi  LoLbEWds®O30L 39000l BLAHMILO  30MES30M  3OM3MOEFOIWos  dob
0539 BHOMb.  5FoBHMI  EOWSBHOE0S  TYuedErms  296305MEIL  3gwrol  LEGGMILOL
WMISXMOO (330 gool Mmb (30). 96930:0BIoL HM3EHWOMS bds Fodob GMmEgLss
99996031600 LEHOMILO  5FsMDYIL  56930I0BAOL  3900EOLIMZ0L  HOLGIME  FoglodoeH
LEAHOILL  (13).  SOGHOL  39IDY 39Ol LEHMILLS ©S  smOEHOL  9693MOBIOL
B5G M5 oLEGHMMOL MOl 3533060l MRGM DMLGHo Jgufoguolsmzol 33eg39dd0
3990g9gbgd e 0465 29bLsBWIOMo 9ergdgbEgdol sbseroBo , HMIol dobgz0ms3
3990593565305, OMI 35¢3E0R0300JIYWO BMWSJo S 0bGHMIWMFobsw GO MHOHMIdO
ofi393L 3900l LEHMILOL FoBOIHL LoLbEPdsMIW30L dMTsEHJOIro LodYoxzol oM.
AMOdMIBGHMO0  IMIOOMdS, MMIJWOE 3005MEI0S  BMEOsGO  LsbsOOIb
QOWSEH0MIO)0L5390 LoLlbEIOL 450633 gdol MM, Fo®mdmoyagbl sdsEgdomo
30ob LEMILL (14), Gog byl MHymdl ©sbosbgdme Lgadgbdbg dgdsbozmemo
BEAHIOLOL  FOBOEIL S ILEHOI300L  3OMAMIBOMGIL. EPVILOEOIMOOM  SGBYGIMOL
056589000Mm39 30091500Bs300L BJgbozs OMIgmoiE MBOMm DML PoblsbLzm3L
39ob LBEMILL s Fgbodegdgeros 9659g3M0BAOL MM3EGHIOHOL Foswro 56 sdsEO
HoLIOL 2oblobrg®a(14).
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4.2.5 8939090 29693035

smOEGOL  969300BTol Q963060530 9bgBH03M0  BodBHMOMOL  LoboMYJOCM®
9393990l Modm©9b0dg B5JF0.1) smOEOL 9693M0BAOL HY3EHHOL EOML My sbMGO
565869000 G300 1)d0d3HJdoL  SBs30  AO30EGI0M  sbogsBMm@IS 3000MY
50®EH0oL 969300BT0L BL3MMIEO FMMIOL EOMU. 2) 5693M0BToL M3EMEmOL Lobdomy
WROM 3gBHos MmxsHYOHO 5653650l dJmbg 306M9dd0. 3) dgsMgdomo Molzo 18- xgM
W3O 39305 39693030 Fobsbffobgsbhgmdowr Lmdogd@gddo 300 L3MMILIO
50MGHOL 9693MH0BTGOOL OMUL. 4) 3530/Jomob MbsBsMEMBS L3MOSYO FMEOTOL
©M™b 56ob 6:1 95306 GMmEgbsg 396930370 FMmMIoL EOML SGOL 2:1. 5) G3EHwGOOL
Lobdomg MBOHM JgBos Jergddo 30MY 05353539030 (13). 2960l 9@ Mm393E 0Bl
0630d0&™m®o 1(TIMP1) 30¢00dm®H3obdol sboygbsw dgbfsgeroe odbs HLA-DR-15,
3900EGH0boL JoMEH030 Xx5330 (FTL), s 3mesggbo XI-&segs-1. ggbo 3mosbemgdm©bgb
d9Lsderm 3960 396905 MMIWgdoE SLMEOMYdS B3Ol smMEHOL 9693MOBIOL
350MmagbgHmb.  490M3Z9gMOE0s 2963390 SLM(30530900  HgIM™ombodbyew
39690056, 09935 BMLEHO 3930060gd0 s 9JoboBdo dmermdg Tgufogaroo 6 SMHOL

5 Lo FoMmMadL 890ma 33093900 (13).
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4.3.5m60@5-009dmb 159a99bE 0L Bom 30 BoMmIOYO 53500905

SmOES-009dmb  19YAIBEGHOL  FomM3IWYHBOMYIOIO 935 JdS  J9FM3gME0s  F3eoL
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0639035000 0003 gdMEs  3OM9byoMgdms. QT ©ol3dgMbos gobolsBMzmIdMS,
MMamO3 933°L 12 29bbGMsdo QT 0bGgMgoeols  doglodsgrm®mo  ©@s  dobodowr®o
2oblbgeggds. ST bgadgb@ol (S Go@ol bbb T Eowrwol ©sbsfyolodwy)
9305305  0BMg9dAHO  bsbl  Bgdmo b  Jzgdmo > 0.ImV  0m3wgdms
35MMEMYOIMS.

AGOBLOMMS35MOO  9JMIIMOOMYMIR05  BHIMPIOIMOS  30bo3sdo  Fgdmbgerolsls.
290m33m935  BH9OYOdMmEs PHILLIPS-HDI-7TXE  van@tsdgg®omo  LaosgbmbEogm
335Msom  3-5 (MHZ) Lob3omol  as@sdfm@om. doMEbgbs 35G3930L  LobEHMEGO
3969300 Jggpsligds (WMSI- wall motion score index) bogdms LEobos®@mwo 16
19399630960 ImEgols Fglisdsdobo (48). dstrizbgbs 356G 3mFol ImEMEMmdoL (LodmeErmm
LOLEAMEWYMO, LABMEMM  EOLEHMEMMO) S 2969360l  GMod00L  TgLoggslindEs©
200mygbgdmo ogm ob3gool dgommeo (biplane Simpson method) ULEobo®EHweo
53035000 ©d 4 358960560 FOH0gd0sb s d5B396909w0 Fgg3sligd o ogm MMM
360395@0.00GHMo M0 6535000L 999301905 bgdMs 3ElvMo EM3Eghoom (pulse wave
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Doppler) 4 35996006 530350 FMHowdo JoGEmoerweo LsMgzwol 39Mmggdl JmmOob.
BoLEYOMES BMIBLAOGHMMMO B350l a0 35M0dgEHGMYd0: sMameo (EV) s
230560(AV) 0sbBHMEMo 53ugd0l LoBJsMggdo, Fsmo Msbogstomds, DT (deceleration
time) 9563969090 (49) 3EdmbyMo 39bmemo Bo3zool gx3sLgds bEdmE 93035 MEO
dopmdom 4 350960056 FMHowdo, 9gMHm-9Hm 39dmbme 39659 BoLEIdM©s 3037960
LoLEAMEWYMO (S) s 303900 bEHIMMYMIMO OLEHMEMEOO 653500 (D) s domo
0065850M©Mds (S/D). ©osLGMEmo 13bdaool gleggsligdars 193 godmygbgdwo
0gm 37l Jumgzomzsbo m3mg@ol dmbszgdgdo (PW tissue Doppler). 8mbs999d0L
900905 bJIMOS 3563F0053995 dg00L s FoMEbgbs 3563 F0L oYM 39Ol
05D 199399639306 530350 MO Joymdom 4 359960056 FM0do. FBolEYdMES
3032960 LOLEBHMEMOO, SOOI EOSLBEBHMMMMO E’ 230560 ©5 ©0sLEGHM@MEMO 53930
35Bg9Bgdgemo  ’Strane rate imaging — ®as6m3owgdosbo Jumgzgowmgzsdo EM3WIOHOm.
8mbo39dgdol  doegds bErdms  35M3MFsdys  dRoEOL s Babisbgbs 3503 FOl
WHHIOOICMOO 390D  (05BowHmo  19adgbBgoosb) 93035¢EmO  doymdom
mmb3996056  FMowdo.  BoLEIdMS  3030M0  LobEGmmMo SR,  s©OgMwo
@OSLEGHMWYOMO 53U9d0L SR s 930560 OSLEMEMMO 53b9d0L SR. 3mLELOLEHMMYMHO
LEGHM060 BOBEYOMES OMYMEOE BBZOMBS 303496 LOLEMW MG S LOLEAMEWME LEMYObL
dmEoL, bnwm 3bGHLOLEMEYOHO 0bgduol Fgi3sligds bgdms ZmGMIMwom (30300
LoLEBMEOO LEGHMYOB-LOLE MO LEMYOL / 303900 LEbGMEWYOHOo LEMY0b)..

LoFoMHmgdols  89dmbgz93980, ©05abMBOL  EsBMBEJOOL  ©s  MOL3OL  sTEJOOO
995359008 BoBbomm 3530963 MBHIMIIMPS  BODOIZMOO  IBHZ0MMNZ0L
999 GHOMZMOMPMBoMwo  LBobxo  IMmEOgBoE0MYRIMWo  dGMLOL  3OHMEHMIMEO.
LEAHBPIOGHMWO  BOMLOL  3OMGHMIMWO  FgEYJOs  IAZ0OMZ0L T EMbOLORY.
0000MJM0 ®boL bobaMdwogmds 500l Lsdo §rmo s 30039 mbgbg (BHabEOL
©5{iygdol ML) 80030l dmdMomdol Lobdstg ofygds 1.7 dogro/bssmdo Lobdsom,
00030L IHOOWMBOL JM50gbEHO 10%-05. IMPOGOEOMJIMYO dOHVLOL 3O EHMIMEOL
09000b393500 00030l IMAMEMBOL Lsfyobo LoBJstg 030395, d0WO30L IHGOWMdOL
365009630 30 0%. sEH300m30L dgmeg s dgLsdg mbyBg LoBdsMg MRYdS 0039, bmwrm
00030l  IHBOOWMBOL MO gbBHO 0d5EJOL 5%-00. FMPOROEFOMYOMWO  dOHLOL
3OMEGHM3Mol  dqlsdg ™Mby MmsbsdMmEYds  LBOboMEGH o dGMLOL  3MMEHMIMEL.
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90530300900 dOMLOL  3OMEMIMEo  MIGEILHoWI©  BHIMYdS  35309D3H)0d0
R0D03NOO0 IGZ0OMZ0L B0 BHMEIOBGHMOIOM; 3530963H7000 OMIJWMSE 930
35L0MMO (IxMToMY) bM3MIBOL LEBHOE; SBS3MZE 3530963 gdT0; 35309639030 J390
30©YIM9O0L 3500MEWMR00m, OHMIJWIM30L53 063GBLOMEO, Bds®o bsdoxom LSOO
SbME0MYds Bowo R0DBO3MO LEHMILMB. FOBOIMNOO IBHZ0OMZOL TG gdol
Wbsdm 35309639000  ©0sbMBol  39MH0x0Is300L  JoBboo  BHoMgdMm©s
LEGHOYLIIMIIOPOMPMSR0S  EOMESToBOL  Lobxom, ©s ULsFoMmmgdol dgdmbzgzsdo
AG®BLYBMRBIYMO0  9JM3OMOOMYMR05. 9ol 09930MHO  9935JOOL  OSFOMUEO-
(900l 990mbgz93580, FoOwo  39MEONIEo  MHoLZOL  353096GJOL  MEIMPIIMPOD
1999 BH0IO0 3OMBIOMAMIR0. 35309bG MO 3NOMBsONEO 1EIbEHOMYdOL Fgdmbggzsdo,
390509Y39BH0gdol  Gogdolsl  3LoMYIBEIMOEOm  93MM30L  39MHPOMEIMYMS
Lobmgomgdol  dogh  dmfmoadyeo  bob@oduol  d3seroom.  (Syntax  Score).  (75)
3935965000Bgm  g3z9ms 3530966 OMEBHObMI©  BoBoMgdMImo  250m33093900:
LoOLbEPOL s oMU Lo, 3095306060, 3By, gergdBMmeo@gdo Lobbedo.
LoLbEOL EPSBdMMIGMMOMWO F5B396909d0B Foblabrzmmwo 3MgsE0bobols dobgo-
3000  3003WOEOM  MOMIIWOL  JEMIGOHMWNHO  FGowEHMozool  bobdstgls MDRD
BmOIMeol dobggom (The Modification of Diet in Renal Disease). gqeomdgewyeney®o
RBOWEHMs300L Lohds®Ol dobgz0m 3LsHBPYZMIZ3EOM MOMITol BbJiz00l Tglsdsdol
©™bg9dL.

239O0 GowGHMo3os (GFR) >90 den/fjor - bea®ds

230mIgHMmM0  BowGH™Ms3gos (GFR) 60-89 dw/fior — IgmMg LGHoos oMol
JOMbo3o ©939560LMds (ALwdMJo SI390MIds)

20MmIgOHMmmo  gow@togos  (GFR)  45-59 9/ - 3gLsdg A LGHoos
(L9FS5EM)P0MIIE0L JOMb0 MO 3T5MHOLMDS

20MmIgOHMmmo  gow@togos  (GFR)  30-44  dw/fioo - 3Jgbsdg B LGoos
(L5395 M) oMol JOMb0 MO 3ToMHOLMDS

230 IgHMMOHO BoGH®o30s (GFR) 45-59 dgo/fjor — dgmombg bidewos

230 dgHMEMOHO GoEHMo3os (GFR) <15 dw/fiod — $g®3obscrvy®o LEsos

B39b @obgobowgm 3530963700, OHMIGEoM3  FodMI30bEIc  QEPMIGHICYIMHO
RO EM300L LoRJMg <60 I ((gLsdg LESOY).
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6. LEGHOGHOLEHOIMMO 53MTs39d0L FgmMEYdO

(5090MdM030 858396900l Jgx35L900LsM30L  30M3E0EOm Bsdwsm SGOMIgEO-
39 35h396909el, Lodwmogom  339MOGHI  gosbMsl (mean (standard deviation)),
990560900L5L 35bYbEom OL3YMLOYdOL BHMEWMdOL T9isLGOSL 939bol dobgzom
(Levene's Test), 2995390l dmMob 2s6Lb353900L Lo®fdbmgdsl 3ogbom t LEGmgbol
360GH9M0m3om.

bsobbmdMogo 3539690 gdolsmzol  30m3woom  LobdoMgl s  3M™E9bEww
358396909b. Xax8gdL ImMmoL 25b6Lbgsgqd0l Fgg3eligdsl 3ebgbom — F(Fisher)-ol
BB 3OoBgmomdom (Fisher exact test) s6 dobbo-mo@BHbol 3Ho@EHgMomdomn (Mann-
Whitney Test). 3060H9o300M0  5bsewoBo  Gom@gbmd™ogo 39639690 9d0Lsm30L
Bo@otm@s  30Obmbol (Pearson) 3mMgesool  39mmom. bs®olbmdmogo  dsb39690-
@gd0Lsm3z0L  BodoMs L30MAgbol (Spearmen) ®sbyMEo 3069300l  FYPMOOM.
090092900 0003wdMms  LEOFINbMmE, OMmELss P<0.05.60L30L TgxrsLgds BoEIM©S
60050 WMmAoLE03MNMO0 I EHORIJGHMOME0 3bseoDom. LEBHLEHOLEGH03MOO Sb5EODBO
Bo@otqs SPSS 22-0l go8myqgbgdoo.
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omogo 111

7.33@930L 89093900

d9LHogeoo 373 35309630, MmImgdoi 2010-2014 §F. 3mUb3dodswobodmgdmeo
093696 3L LOLLEAMZMS S JMEEOL  H5350YOdMS  396GHOT0  FM3EOL  SMOEOL
0bxMMmgboeMH0 9bg3M0BA0L (055) S sMMEBH—09dml Lgadgb@Eol dsmzwmBomgdgwo
5593500900l (5000) @odm, 124 353-L FMEEEoL smOEHOL 0bgMIMIbs Mo Lgadgb@ol
5693600300 5 249 353-U MIMEHS-009dml LgadgbEHol Fom3EMHBOMGIIWO I935VJOOM
(39 dbEO030 56 mOHIHO030), B5YBIMEID 2930M0 B193BLEMJG0IWO M3GMO3E0S.
339358 059939990565 8900  WsdMMSEGHMMOMmo  ©s  0blE®mAgbEmwo
399033193900

Lobbgrols domdodorMo sbserobo;

9IIOOMIINOQROMYGIBOYO 3d>IM3E393;

9dM35OEOMYOIBOYLO JoFM33WI3Y;

©913¢9gbgdmUL3obocMgds;

30OMBsOHME0 5GEGHIM0gd0LS O 39MHORIOHO0MWO SMGHIM0JOOL 3MOMBIOMYMISBOVIO
399033093900l dmbs390900;

©99MM5530990 IMbs393900: bgbo,5U530.

5MLYdIMYO 3MIMOHIOWOIIO

9009090 99093900 999009b5060s:

d9bPogoo 353096390096 mGm039 L3393 33RO MIMHZGLMDS 0Ym JoTIOMOOMO
Udqbol ( 94% o003 s 90% To5). A9TMZ30bEs LEEOLEH0ZMMs© 860d3bgemgzsbo
Lbgomds  x3Mxgdl  dmGol  sl3ol  035WwLsBGOLOm. 353095300 MMEGS-009dMU
95m 30 H0MHJOI0 935009000 0943696 9MGO0m 9HIEIRSBMES S Fo0 L5FNYSEM
Sbs30 d9opqbs 63.69 + 8.219 (gwb. (63.69 + 8.219 s 67.90 + 8.810 P= 0.0000
99L505d0LO).

3995065¢00H90M0 99dBHOMIIOPOMYM TR0 Fobslosmgdgdols dobgzom BEsEol-
A03Oo©  3603369m3z060  2obLbb3eg9ds  2odm3wobs Mool 993ddzsms  (dl)
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LobJoMob obLOBOZMOL MM, g8l F9EIMGd0m ToLso 0gm 35309639080 sMEEs—
09dmb bgadgb@ol Fom3EHBoMIdgEo ss35gdom (3dl 78.47 SDx17.873 s 71.72
SD+22.125 P=0.0000 99lsd530L5). 9Bse0oBol Fggas© obsbamdwoggdmwo QT
©ob3gmool (QTd) sdLMmEOoEHWmO MoEbzgdo 3B o 0gm 3530963Jdd0 F55—00 SMIEO—0m
35309690056 d9stmgdoom ( 0.04+0.026 s 0.02 +0.028 P= 0.0092 9gLsdsdobo). QT
36920609090l (QTC) 50bMEoEHMMO GoEbgzgdol d30Mmgo o@Egds 4odmzeobs Joo—
0 35309639080, 09935 3009w 90 56 0Ym LESEHOLEH03NMs© 603369emgzs60
@5 QTC 96 53560935 bMOTOL BoMAWGOL O3 9O L3393 X29Bd0. (0b. 3bM.1)
3100b 0390099600 ©89350JOO0L Fo3M(39egd0L M3 LsBOOLOMm 153303930 X AINRIJOO
9OMs6gm0oLogob o6 goblbgeggdms.  33eg30L gy  godmzobs,  GM™J
80m3560m01dol 06xs6MdEGHoL LobdoMy, 99s6gd0m Fo®swo 0gm 3530963900 sMEEs—
09dm  bgadgbBHoL  Fom3WHBOMYPOIO 9350 JO0m, 01939, OMAMOF 93553~
(0Bs300L BLobJoMY, MMI3S gb bb3smds 56 ogm LGsEOLE03MMs© 3608369wm3zs60. ob.
gb® 1.

85960560 ©0509EBH0 LoMFIMbM© owowo ogm 3530963Jdd0 s ES—0gdml 1gdgbE ol
35m3MHBOMIOIWO ©593500900m ( 26.6% 50d s 6.4% dss P=0.0000). s6@Hgmovero
3939639600l Lobdomg 30 LsOIMbMmE FoEowo ogm 353090GH90d0 3oL SMMEHOL
569300Bdoo (65.6% dss s 48.8% s00d P=0.0021).

15330093 X3MBRIOL  TMMOL SO odm3wobs  LEIEGHOLE03MMs© 603369 m3zs60
Lb3omds,3(9390Mmd0L M35 LMoL (73% s 69% P= 0.4601 39L5d3530Lo).
39535L9d90 LogMmm Bsdowrg sOEHIMO0L JMIo@gdmwo 0bEods—dgools boligg >0.9 ao,
96039369emgbs LFoMdMdS 35309639080  smMGHo—mgdml  Lgadgb@ol  dsmzwrmBo-
90900 553500900m. (62.1% 5003 s 11.2% dss P=0.0000 dglssdsdola )a®ogozo 1.
1533093 XJMIBIOL  FMEOOL  AsdM3E0bs  2oblibgegzgds 063l M305MOLMdOL
393639930l M35 LsBOOLOm. 39MHAME 35309639330 Mol SMOEOL 569300B0m
FoOdmds MDRD gm®dnmom  goblobgtrmemo  geomdg@memmMo  gow@GH®ogool
LoRogdMol 899306Mgds <60 I/ s Lbgomds 98 m® L3393 X3MIBL dmMob ogm
LEOGHOLE03MMo© 360d3bgermzsbo (49.6% s 20.16% P=0.0000). ob.aMsg. 2.
9J35MEOMMIBONWO  330M3IZWI3IOOL 3d96E0BIBOL FgIRO®, L1333 XdIBIOL
dm6ob  Lomombmeo 8600369wm3560 Lbgomds asdmgwobos 89dwgao  mbsigdgdols
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dobggzom: dodbgbs 356M3MFol 3039OHGHMMB0s 909b0dbxdM®s 353096GHMs 64.8%b
3ol smOGHoL 9693m0bdom s 50.4%-b smOG-mgdm Bgadgb@ol om3wrmBo-
9090 535©JO0m. Lb3omds 0ym LEAHEGOLE03MMo© Lo@fdmbm P=0.0084. 5b939
9600936903560 LBbgomds go8m3wobs LyMg3em3560 3500MmEMaOqdol FboM3z. sMmMEHOL
937903035305 S BLEAIEMBO LEOFIMbm© BIoMO P3bIOMPs 3530963 Jdd0 FMEEEOL
smOEOL  969300BTom, OG- GHJIML  BgadgbGol oMM HOMGOJO 9350 JO0”
35309690056 dgstmgdom (45.6% o 17.3% P=0.0000 99lsdsdobs), obggg Greagme
doGHMom0 LSMJ3ol MIRMOROESE0S ©s bEHbmbo (49.6% s 30.6 % P=0.0004
99L5d5d0LO). 0b.4Msg 3.
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gb®oemo N 1.

39965000Dg0w)0 FoboliosmydErgdo 35309639030 330l staEol

569300B3m 5 50ME—-00gdmb LgadghEHOL Fom 3 BOMYBYO 53500JOOM

36936000 ©sB0sBYds  Jsm3EMBoMHYdYo EIBOBIds P value

30600500 JsboliosmgdEgdo n =249 n=124

358Gmdomo biggbo, (%) 94% 90% P=0.0000
B30, bsdegsene (SD), oo 67.70 (8.219) 63.69 (8.810) P=0.0000
30035M@0v930L 06gsMIBH0(%) 35(27.4) 68(28.0) P=0.0797
30OMbsOE0 (3553w sM0bE0(%) 10(8.0) 28(11.3) P=0.3220
3MEJOHO0o 3039MEHGEB05(%) 82(65.6) 121(48.8) P=0.0021
95dH0560 ©0sdgH0(%) 8(6.4) 66(26.6) P=0.0000
2M3GONMOO BoEME00L LoBJs6g <608c/Fo (%) 62(49.6) 50(20.16) P=0.0000
290063 d0ggdvycmo QT @olidg®los,(SD). 0.02+0.028(69) 0.04+0.026(186) P=0.0092
396M08gMH0M0 5OHGHIOHOITI0 53500 48% 98% P=0.0000
QT 3069306900 429.44(114) 418.80(245) P=0.0150
GFR<60 (%) 49.60% 20.16% P=0.0000
0B085 g0l Lolsgy >0.9 153 62.10% 11.20% P=0.0000
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3653.1 boghomm bsdowyg sOGHIMooL 0bods dgool Loldg (CIMT) > 0.9 1O 35309639030

3ol MIOEGHOL 969300BTom (355) @ sMOE-gdmL bgadgbEol FomzeHoMgdgeo

0553500900 (503).

0b@085-9gc000L Loligg <0.93 P=0.000

70,00%

60,00%

50,00%

40,00%

B 063005-090000L Lobgg <0.910
P=0.000

30,00%

20,00%

10,00%

0,00%

AN smd
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3M503.2.  AMIgMHOHO  GoerGmo3ool Lobdo®mg(GFR) < 60 35309639030 d3eol
M5MOEGHOL 569360BTom (355) O SMOES-9gdmL bgadgbEoL oM MHBOMIOITO VI9350JI0D

(500000).

239O MEM®HO Go@GHMo300L LoBdstg <60
dqo/fo» P=0.000

60,00%

49,60%

50,00% -

40,00% -

30,00% -

H aanm3gHemHo Bo@HMmo300b
20,16% LboBdotmg <60 den/fon P=0.000

20,00% -

10,00% -

0,00% -

A oI
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36593.3
Fo3bgbs 356393F0L 303gMEHMmMmBo0L (LVH) Lobdomol gomsbsfoargds Lo3zgzwrgsg xamagdl
dm6O0L 35309639030 FE3ol msMEHOL 96930M0BTom (355) S SMOGHS-mgdmlb bgadgb@ol

05030 HBOMIOIO 959350 JI0M (500d©).

dsGEbgbs 3oM3m3ol 3039HEHMMEB0s P=0.0084

70,00% 64,80%

60,00% -
50,40%

50,00%

40,00% -

H 9563b9bs 3563930l

30,00% - 303963O™g0 P=0.0084

20,00% -

10,00% -

0,00% -
RN NOC)
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30533.4
smOE0L BoMd3ol MYaOR0E30s BEIBMBOL Lobdomyg 3530637080 FMEwol MmsGmEOL
5693600Ddoom (355) s 5MEES-009dmU bgadgbEol ot 3w HBoMYOYE0 5350Jd0mM (5B).

3mOEGH0L LoMg3eol MgaMy0@s30s/bEgbmbo

P=0.0000
20,00% 45,60%
45,00% -
40,00% -
35,00% -
30,00% -
25,00% - B 50630b bsoggeols
20,00% - 17-30% ?33‘(03;))%0@3(305/1)@)360000
15,00% -
10,00% -
5,00% -
0,00% - ;

000 Notele)
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3053.5

0B mO LsMI3wol MHJAMMA0E305LEIBMBOL 4930 EgEgds 3530963030 TMEEol
M3OG0L 56930:0BT0m (355) S SMOEHS-gdmb BYydgbEHOL FomIEMBOMYIJO H35CJOOD
(6000).

do@GMs¢rm@o BsMJ3eols
®9203035305/L3H9bmbo P=0.0004

60,00%

50,00% -

40,00% -

30,00% -

B 0@ oMo byggeols

20.00% - 93103035305/LGHbMmBo P=0.0004

10,00% -

0,00% -

3s0 s»d©
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M 3035600509 MH0 WM oLEHOZNO0 MgAMglool sbswoBds sB39bs O™ LogMomm
Lodogng sG@9gMmool 0bGHods dgool Loldg > 0,9 33 SLmEOMEYdIMEs SMEOES—mgImL
1933963OL FomINHOMYOIE? 95350JOLMD. (FoMmdomo dsblo [OR] 0.06; 95% CL
0.03-0.13 P=0.0000). dsgMm0sb0 ©@0odgH0 9939 LMEOMOEIdMEs s —L  0sb.
(Bomdomo 8dsbbo [OR] 0.15; 95% CL 0.06-0.36 P=0.0000), 85306 Mm@qgLos
5MG9H0Mo 30390@396Dos (Fsmmdomo dsblbo [OR] 1.80; 95% CL 1.02-3.19 P=0.0430),
5mOA0L LoMd3eol Bogermgsbgds s bBIBMbo (Fotmdomo dsbbo [OR] 4.17; 95% CL
2.23-7.81 P=0.0000) dotbgbs 3oM3mIol  3039HGHMBOs  ©d  EMIGOHYMEOO
RBOEGHM5300L LoBJotg <60 (Fstmdomo dsblo [OR] 3.24; 95% CL 1.80-5.83 P=0.0000)

SbME0M©IdMELYL 56930:0BIM IBOIBYISLMB. 0b. Bogy.1

1309.1. 3993035605090 MM0  WmxolLE03MNO0 M9AMaLoMEo  Sbowobo. Fss—ol o
53 —0b X 2953900L G9M9ds.

Mean

Fo@O)M0 LaMg3zwol GYamey/LBgbmbo i I SQSQ%lm:

O OR

900356M©0¢)d0b 06gsO]GHo I

Fom3bgbs 35637930l 303gHEHOMB0 M [ 3]

06&0ds-8g00b Lobgy >0.960 -

{

3OGIM0o 30396FHI6Bos

GFR <= 60— &

EF<40- Rko—i

85d60560 ©0sdgBHO H [ |
3mOMBsGMmo sGGHIM0gOOl H kd
725L3MH0DS(R05
H &
SmOGHM@Oo bagdMgzeol
930303305 LEHYbMbO
T T T T T
.00 10.00 20.00 30.00 40.00
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mog0 IV

8.99¢0092900l 256bogngs
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Background

Abdominal Aortic Aneurysm (AAA) had been considered to be a manifestation of

atherosclerosis (Patel M1 1995). However this theory has been challenged in recent years. The
pathogenesis of AAA is poorly understood. According to nowadays concepts aneurysm’s
formation are thought to be multifactorial (Ailawadi G2 2003). AAA is accompanied by some
risk factors such as age, male gender, smoking, hypertension, diabetes mellitus, hypercholestero-
lemia (Singh.K 2001),that are common for occlusive arterial diseases also. However a casual
relationship between aneurysmal disease and atherosclerosis is not well established. Patients with
aneurysmal disease often have atherosclerosis, possibly due to certain risk factors.
Atherosclerosis do not always cause a loss of tensile strength of arterial wall, It affects intimal
and medial layers of vascular wall predominantly. Destruction of all three layers that is typical
for aneurysm formation (M.David Tilson1990). Aneurysm formation is associated high
activation of matrix-degrading enzymes that is proceeded by medial and adventitial degeneration
( C. Braverman 2012).

Worldwide volume of major surgery is large and it counts above 230 million annually (148). As
population grows old, more high-risk cardiac patients will undergo surgery and perioperative
cardiac complication becomes an increasing problem (149).The major goal is to assess the risk of
Myocardial Infarction (MI), Heart Failure (HF), Life-threateningArrhythmias (LTA)which are
the most common causes of mortality and cardiac complications during non-cardiac surgery.
Patient’scondition before surgery, comorbidities, the urgency, magnitude, type, and duration of
surgical procedure is very important for the risk stratification. Cardiac complications can arise in
patients with documented as well as asymptomatic ischemic heart disease (IHD), Left
Ventricular (LV) dysfunction, Valvular Heart Disease (VHD),and arrhythmias, who undergo
surgical procedures that are associated with prolonged hemodynamic/cardiac stress. In
perioperative myocardial ischemia two mechanisms are important: 1) a misbalance between the
supply-demand ratio of blood flow, in response to metabolic demand due to coronary artery
stenosis, that may flow limiting by perioperative hemodynamic fluctuations and 2) acute
coronary syndromes (ACS) due to stress-induced rupture of vulnerable atherosclerotic plague
with vascular inflammation.(150).

It has been shown, that patients with disorders of aorta and large arteries are at increased risk of
cardiac complications during/after surgery. Further studies are needed to clarify pathophysiolog-
ical determinants, elaborate accurate risk assessment systems and effective preventive measures

for patients undergoing major vascular surgery.
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Abdominal Aortic Aneurysm (AAA) as well as Aorto-llliac Occlusive Diseases (AOID) are
carrying a major risk for health and are often disposed to life-threatening complications.
Comorbidities during these conditions may play important role in clinical course and outcome of
AAA and AOID, espacialy during open surgical proedures.

The aim of our study was to explore cardiovascular associations in Abdominal Aortic Aneurysm
and Aorto-llliac Occlusive diseases, to ivestigate manifestations and predisposing factors of
atherosclerosis in patients with AAA and AIOD by evaluation of Common Carotide Intima-
Medial Thickness , prevalence of comorbidies and risk factors in patients with AAA and AQID.
We hypothesized that differences exist in atherosclerotic markers and composition of risk-

factors, as well as predomination of comrbidies between AAA and AIOD.
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Study Goals:

1.To investigate demographic and clinical features in patients with AAA and AIOD.

2.To assass differences between comorbidies and risk factors (smoking, dislypidemia,
hypertension.diebtus mellitus ,chronic kidney disease and e.g) in patients with AAA and AIOD.

3.To investigate a prevalence of atherosclerotic disease in other vascular bed.(coronary arteries,

peripheral and cerebrovascular).

3) To assess an atherosclerotic marcer - common carotid artery’s intima-media thickness in study

population.
4) To study a dispersion of ventricular depolarization in patients with AAA and AIOD.

5) To invstigate structural and fuctional data of heart by echocardiography. ( Ejection Fraction,

Left Ventricular Hypetrophy, wall motion index, structure of valves).

6)To evaluate serum ceratinine, glomerular filtration rate and determine existence of chronic

kidney disease.
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Material and methods

Data was collected for all adult patients who underwent surgical repair of AAA or AOID at “
The Center of Vascular and Heart Diseases” between 2010 and 2014. We studied 373 patients,
124 of them with AAA and 249 patients with AIOD .The majority of patients were mail (92% in

both groups). The data were not analyzed for female due to it’s small number.

For all patients were performed following examinations: electrocardiography, transthoracic
echocardiography, dopler ulatrasound examination, carotid and peripheral artery ulatrasound

scanning, computer tomography, biochemical tests.

In patients with AIOD according to Fontaine classification limb ischemia at stage I1b, 111, IV was
indication for open surgical or endovascular treatment. Abdominal aorta with diameter of >5 sm

was considered for surgical treatment.

For all patients demographic data, history of disease, existence of risk factors and comorbidities
(age,gender,smoking status, Hypertension (HT) according ESC/ESH 2014 Guidline,
Dyslipidemia) were assessed.Serum creatinine was measured and Glomerular Filtration Rate
(GFR) was calculated using The Modification of Diet in Renal Disease (MDRD) Study
equation; History of Diabetes Mellitus (DM) was identified. All study subjects were routinely
examined by cardiologist to assess a perioperative cardiac risk. Coexistence of Ischaemic Heart
Disease (IHD) was diagnosed according clinical history (angina, myocardial infarction, coronary
revascularization) or electrocardiographic and ultrasound criteria (pathological Q waves, regional
wall motion abnormalities). Transthoracic Echocardiography (TTE) examination was performed
according to American and European Society of Echocardiography’s Guidelines and Standards
Committee (Lang RM 2005).
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Statistical Analysis

For the quantitative data the average rate and standard deviation was detected, the equality
of variances was tested by Levene's Test of Equality, to evaluate the differences between the
groups independent samples t-test were examined. Dichotomous data are presented as number
and percentage. The Mann-Whitney—U test or Fisher exact test was used to analyze categorical
variables. Multivariable regression analyzes were performed to evaluate the difference between
patients with AIOD and those with AAA. Statistical significance was set at p<0.05; The analysis
was performed using statistical software package SPSS 22.
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Study Results

Out of 373 patients a gender majority of them was mail (94% in AIOD and 90% in
AAA).Patients with AIOD were younger than patients with AAA (63.69 £ 8.219 and 67.90 +
8.810 P= 0.0000 repectively).There was no statisticaly significant difference in smoking status
between two groups (73% and 69% P= 0.4601 respectively). The prevalence rate of dyslipidemia
didn’t differ between two groups ( 48% in AIOD and 47% in AAA P=0.9300).The prevalence of
HT was less in AOID then in AAA (table 1). DM was more prevalent in AIOD patients (66% and
8% P = 0.0000). (table 1). Prevalence rate of CAD didn’t differ significantly between groups
(table 1). Rate of the coronary revascularization was 11% AIOD and 8% in AAA P=0.3220.
Prevalence of Left Ventricular Hypertrophy was lower in AIOD group (table 1). Rate of GFR <
60 was found to be higher in AAA group than in AIOD group and the difference was statistically
significant (table 1).Higher prevalence rate of Aortic Valve and Mitral Valve diseases in patients
with AAA was found (table 1). Number of patients with EF < 40 prevailed in AIOD, but there
was no significant difference between two groups. In patients with AIOD the prevalence rate of
increased CIMT (62.1% and 11.2% P=0.0000 respectively). A prevalence rate of increased QTd (>
0.07ms) was high in LS group but the difference between these two groups was not statistically
significant (16% and 9% P= 0.1563 respectively). Absolute number of prolonged QTd was
highin LS group in comparison with AAA and this difference was statistically significant (0.04 +
0.026 and 0.02 = 0.028 P=0.0092 respectively).QTC remained in normal range in both groups.
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table 1

Baseline Characteristics AOID(N=248) AAA(N=125) P value
Male gender

Age mean 63.69 (8.810) 67.70 (8.219) 0.0000
Myocardial Infarction% 27.4 (68) 35(28.0) 0.7797
Hypertension% 65.6 (82) 121(48.8) 0.0021
Coronary Revascularization% 11.3 (28) 10(8.0) 0.3220
Diabetes Mellitus % 26.6 (66) 8(6.4) 0.0000
CIMIT >0.9mm% (154)62.1 14(11.2) 0.0000
Mitral Regurgitation and Stenosis% 76(30.6) 62(49.6) 0.0004
Aortic Regurgitation and Stenosis% 43(17.3) 57(45.6) 0.0000
LVH% 81 (50.4) 125 (64.8) 0.0084
QTd% 0.04+0.026(186) 0.02+0.028(69) 0.0092
GFR <60 % 20.16(50) 49.6(62) 0.0000

Multivariable logistic regression analysis showed that abnormal CIMIT (> 0.9mm) was
associated with Aorto-Illiac occlusive disease (odds ratio [OR] 0.06; 95% CL 0.03-0.13
P=0.0000). Diabetes mellitus was also associated with occlusive arterial disease.(odds ratio [OR]
0.15; 95% CL 0.06-0.36 P=0.0000), whereas arterial hypertension (odds ratio [OR] 1.80; 95%
CL 1.02-3.19 P=0.0430), aortic valve diseases (odds ratio [OR] 4.17; 95% CL 2.23-7.81
P=0.0000) LVH and GFR <60 (odds ratio [OR] 3.24; 95% CL 1.80-5.83 P=0.0000) were
associated with aneurysmal disease. Fig.1.
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Fig: 1 Multivariable logistic analysis for aneurismal vs occlusive disease

Mean
1 95% Cl higher
Mitral regurgitation and stenosis=| 'IE 23% Cllower
2 OR
M= B
LvH B

Intima mecdia thickness=] |

o

Lerish- AA

Hypertension=| ﬂ

Diabetes mellitus—| |

1]

Coronary intervention— Fﬁ—l

Ao regurgitation and stenosis— 1#'

I T I |
.00 10.00 20.00 30.00 40.00

75



53GHMMOL BEGHOEPO W30S

Discussion
Gender

Current study showed that prevalence of male gender was high in both study groups. Studies
conducted erlier sugest lower prevalence rate of AAA in women. (76.77) Some studies revealed
that female Aneurysmal Aortic wall have significantly lower dry weight percentages of collagen,
and a pronounced lower elastin content is identified for the intima—media composite of male
Aneurysmal Aortic wall, that results more stiffnes and less comlience of aortic wall in men.(78).
There are some studies wich describes protective options of estrogens on arterial wall in female
rats (79). There are some studies where autors studied gander correlation with peripheral artery
disease.The studies demonsreated that male gender was more proned to devlop peripheral artery
disease than females (80,81). According to our results AAA and AIOD are more prevalent in

men.

Age

Patients with AIOD were younger than patients with AAA. There is increased risk of
development of AAA according age and in eldery patients age related changes in arterial wall
may promote development of AAA .(83,84) Peripheral Artery Occlusive disease manifests at age
>60.(85). Our study population like a population in other studies were >60year .at manifestation
of AAA and AIOD.

CAD

Rates of CAD didn’t differ between patients with AAA and AIOD.There are not enough studies
conducted regarding these correlations. We think that prevalence of CAD in AAA may be
explained by older age of study population, as well as risk of CAD increases proportionaly by
age. Some authors think that MMP3 plays a significant role in destabilization of atherosclerotic
plaque. Also MMP3 is associated with AAA (147) .
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ECG

A prevalence of prolonged QT dispersion (QTd) was high in patients with AIOD. This
phenomenon is determined with increased heterogenity of left ventricle due to ischemia, and
have a heightened risk of arrythmias (97). In the research “Sensitivity and specificity of QTd for
identification of risk of cardiac death in patients with peripheral vascular disease “ Dawood
Darbar et al published that, theres was a strong link between QTd and cardiac death in patients
with peripheral vascular disease, and these patients had angiographicaly documented diffuse
stenosis of coronary artery disease compared with patients with segmental stenosis and normal
QTd(10). Abnormal QTd may contribute heightened risk of fatal arrhythmias in patients with
AIOD.

LVH

Acording to our study results rate of Levft Ventricular Hypertrophy (LVH) was higher in AAA
group as compare with AIOD group. larussi D et al. found that the left ventricular mass index
was independently associated with aortic diameters. They concluded that left ventricular mass
was independently associated with aortic arch and descending aorta diameters in patients with
acute thoracic aortic dissection and left ventricular hypertrophy may be considered as risk factor
for aortic enlargement and subsequent dissection (54).LVH hypertrophy may reflect
physiological adaptation to an increased work load of the heart following intense physical
training. However, LVH often represents a pathophysiologic condition, and can develop due to
intrinsic stimuli (cardiomyopathy), or secondary to extrinsic stimuli, such as pressure or volume
overload accompanying hypertension and valvar disease . An increase in Left Ventricle (LV)
wall stress—for example, caused by hypertension induced increase in afterload—will stimulate
myocyte hypertrophy, collagen formation and fibroblasts, and thus remodelling of the
myocardium with a disproportionate increase in fibrous tissue. These changes will subsequently
reduce LV compliance, leading to diastolic dysfunction. Structural changes of the coronary
arteries and the increase in both interstitial myocardial fibrosis and in myocardial mass
contribute to reduce the vascular coronary flow reserve. (102). As well as LVH is a strong risk
factor for cardiac events (including congestive heart failure, coronary heart disease, atrial
fibrillation, supraventricular and ventricular arrhythmias, and stroke) and all cause mortality,

patients with LVH in AAA group have a risk of cardiac copmlications.
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Hypertension

Hypertension was common in patients with AAA. Hypertension is an independent risk factor for
atherosclerosis, coronary heart disease, sudden death, heart failure and stroke (Gradman 2006).
Hypertension may lead to increased afterload, that will stimulate cardiomyocyte hypertrophy,
collagen formation and fibroblasts proliferation, and thus remodeling of the myocardium with a
disproportionate increase in fibrous tissue. These will reduce LV compliance, vascular coronary
flow reserve. In addition, myocardial ischemic episodes may cause transient diastolic
dysfunction (Pacifico 2003). In elderly with a AAA hypertension provocates deterioration of
degradative proceses in arterial wall: elastine degradation with replacement of collagen fibers
and increasing arterial wall stiffness. Hypertension also increases a tensile stress and dilated

aorta is at risk of further progression and complications.

CIMIT >0.9 mm

Current study showed that the increased CIMT was associated with occlusive arterial disease. In
patients with AAA the prevalence of increased CIMT was lower than in patients with AIOD.
According most of studies CIMT is considered to be a marker of subclinical atherosclerosis and
therefore CIMT measurement is a valuable tool for evaluation of atherosclerotic burden and risk

of atherosclerotic events (such as cardiovascular and cerebrovascular events) (Bauer.M 2012)

CIMT is suggested to be cardiovascular disease predictor, as carotid artery wall is affected by the
similar cardiovascular risk factors (such as high LDL cholesterol, hypertension, smoking and
diabetes mellitus) as other atherosclerotic Cardio Vascular Diseasse (CVD) (Darabian S, et al
2013). Other studies showed that intima-media thickness is strongly associated with age and
gender. CIMT was increased 0.007mm/y (Joseph F et al. 2010) that is associated with increased
CVD risks per year (Aminbakhsh A 1999). Our finding indicates that atherosclerotic burden is
higher in patients with occlusive arterial disease (as rate of CIMT >0.9 mm was significantly
higher in AOID group).
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GFR <60ml/min

According to our study results GFR < 60ml/min prevailed in patients with AAA. GFR <
60ml/min is associated with a Chronic Kidney Disease (CKD) stage 3 and below. Earlier studies
showed that CKD was associated with AAA (Takeuchi 2016).The postoperative Acute Renal
Failure is common complication in AAA patients (Barratt- Brewster 2000-2003). But the

incidence of CKD and the prognosis in AAA is not fully investigated.

Previous screening studies reported that, renal insufficiency significantly increased local levels
of MMP-2 . Both in the animal models and human studies, aortic aneurysm correlated with an
increase in aortic MMPs levels such as MMP-2, -3, -9 and -12 . Also, AAA usually presents at
suprarenal, pararenal, or juxtarenal lesion, which is involved with or is located near the renal
arteries. As a result, the blood flow to the renal artery becomes abnormal, and this blood flow
carries cholesterol crystal and mural thrombus from the AAA wall to the renal artery, resulting in
the failure of renal function. Therefore, it is likely that AAA is related with CKD (129).

Diabetes mellitus

Diabetes Mellitus (DM) is well-established risk factor for CVD, and is associated with increased
long term mortality of arterial diseases.(130-132). However, a protective effect of DM on AAA
was observed in several studies (133-135). German study reported that wall thickness of AAA
was increased in DM patients (137). In the present study, we revealed that DM was negatively
associated with AAA in Japanese population. Also, the prevalence of AAA in patients with DM
65 years old and above was 0.6%, clearly lower than the prevalence of AAA in general
population of 2.7%. A few previous studies suggested the potential mechanism of the protective
effect of DM on AAA. Elevated glucose in patients with DM increases glycation of protein
precursors resulting in increased formation of advanced glycation end products (AGEs)(138-
140). AGE-mediated cross-links of collagen and elastin in aortic wall, reduces elasticity and
increases the arterial stiffening and resistance to proteolysis by the mechanism reported that
glycated matrix impairs MMP-1 synthesis and MMP-2 activation, and AGEs stimulate collagen
synthesis via protein kinase C and TGF-f1 upregulation(141) . AGEs might increase smooth
muscle cell proliferation and reduce the aneurysmal expansion and rupture (141-
143).Furthermore, it is reported that patients with DM have reduced levels of MMP-2 and MMP-
9, inhibiting the breakdown of the extracellular matrix proteins in the aortic wall. Further study is

needed to elucidate the precise mechanism how DM prevents AAA(144-146).
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Valvular diseases

The prevalence rate of Valvular diseases of Aorta , such as Aortic Stenosis and Regurgitation as
well as mitral valve disorders in patients with AAA were higher in comparison with AOID. In
our study population all patients had tricuspid aorta. Other studies showed that Bicusrpid Aortic
Valve diseases are associated with variable degrees of valvular stenosis and insufficiency and
associated abnormalities including aortic coarctation, hypoplastic left heart structures, and
ascending aortic dilatation (Losenno 2012). We hypothesized that, association of AAA and heart
valve disorders may be determined by the same factors that are responsible for inflammatory and
degenerative changes in great vessels during aneurismal disease. The association of tricuspid
aortic valve disease and AAA is not sufficiently investigated and other studies are required to

clarify some correlations between aneurysmal and aortic valve disease.
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Conclusions.

1. 1Current study showed a statistically significant differences according gender and age
between AAA and AOID groups. Males prevailed in both groups. Patients with AAA
were older as compared with AIOD patients.

2. Smoking status didn’t differ between study grous. Study revealed significant prevalence
of comrbidies such as: Arterial Hipertension, LVH and Renal Failure in patients with
AAA and Diabetes Mellitus in patients with AIOD.

3. Prolonged QTd significantly prevailed in patients with AIOD. This electrocardigraphic
abnormality indicate, that the risk of development of fatal arrithmias is higher in these
patients.

4. The study showed a high prevalence rate of CIMT >0.9 sm in AIOD group. In contrast of
it valvular disorders were more prevalent in patients with AAA. These findings may
indicate differences in ethiologies of AAA and AIOD.

5. CKD is a positively associated with the presence of AAA. In contrast, DM is a negatively
associated with the presence of AAA.

6. Regardless of overlapping risk -factors in AAA and AIOD, there are differences in
comorbide structure . This may indicate the differences in pathogenetic pathways and
cardiovascular risk profile in patients with AAA and AIOD.
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