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-i.rtion of ,\polipopl'otein E (,1POE) gene in Primarl Open- \nglt (,l.rur' nr'r
(POAG).
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: .itigale the associelion heLivccn Apolipoploteilr E ('IPOA) genc ancl l'rinr''rr .'- -
,'OAai) in a cross seclional stud) of castem Utter Pladcsh ilnd cnstern Bihll 
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r':'

r.irscs(17.rer1,6\\'unen)xndl7conlrcl(li1rcn.6\volncn)wer'undergoles\51':]i":
', ,rlontic clisc. r'isual field cxrnlination \\'ith automatccl stllic pcrimelry'. lntraocull1l press!ii:

-..:.iurenr \\,ith Golclmann dpplantlion tonomeffl. Spect|altlor'nain HD o(lTrlscdtonlei:ttr;
.\Il.Ss, Cascs and co]lholtele gcnol)'pcd \\ith po1-lrlerasc chain reaction-lg\trici oll fl.r!rll(|1

:rorphism (P( R-Rl'LP)

r. rrenn ages $ere 51.00+l'1.190 and 52.26112-'12'1 ]ean 111 PO,\C and control {rortps'

, \o Poiynolplisln incascs llectcd witli POAaj \\ as obsen ed lntlaoculal prcssurc(lOP)'

..i,r{CD)ancl IINFL thickness \\ere conlplred anong cascs and control 'p\ilue'005r3:
-.r.ts italisticalll- signiicant.

.r\:Ouslud!lblmdnolit*bet*ecnpollntorlhismsin'1/'OIgcnc andPO\(iirr'IflcrL::--
. rJ eastcm Bihlr patients. althouqh t lxrgel sanlple is rcquircd to 'ltlciJil' 

II'" '::< ''I'l':'''
::lrpolynroryhismsiittheplthorenesisandcoutscofprltrrtlopell_1n!l'jl'l'L'"r''l Pl r\!:

: tction

r:.: is chrdic progrcssi\e optic llcul!Pillh\'.hrlrlit;rizlJ L'r'rl1i' r''l _ :''l L

':l.l loss. Eleiated int|aocular pr.-ssLrre (1OPli: gerlerelLr x'i'fi"Ll '1: 'r' rr"
: qlaucona. horr'er eL. laclots other tlran IOP nlso fla) rolc i11 the fxihogenl:: '

::.r. pa|riculally in subjects \\'idl nonral tcnsion glaucoln (NT(l)'

::1t 1s the leacling cause of inevclsible blinclness $r|lcl$idc and has beconre on,: of ll,i t:1.,.1

:-::|,1health issucs crurcntl)- being contionted by nrankind'. lt is tltc sccond lendillgtaLlse ofblinahrai'
iJclestinutedto:rflictabourJ0millionpcople.rith6.Tr lliont)ffiescbcingbiliteralllhLitrd ,'

"l lcttling tttu:c of Ltlinlnets i ] dtd .l) tnillion peoltlc to-e ctllctlccl uccouttting futt' l l lt),'.,ti,:.

. , blinclne.-;.^ thtc ro glalrcrrrra PrintlL_,- opcrl angle elaLlcoma (POAai) is the miol t)fe o1 i)rl11l._'r

-r:rin'nostpopulatir,s.POAGisageneticnllyheLetogcneousciisorderandatleastl2gcnetii..
'.., ,i]^pp.(i for POAG of nhiclt onll G/C/,{ (m}'ocilin, ll}O'), GL.C-I.L (oplineurir) (li'
, tWD'icpeat dornajn 16. ,r'D,R-i6). and G!'(3,1 \() tachrane P450lBl 
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-.:rizcd''. Hot'cr er. mutafjons inthese gencs accoultfor less than l0'li' olP(IAC ccses ll itf"
: is a complcx trait aud oultiple gcnes, cach $ifi allclic laliations and

-.ure 10 thc palhogcnesis end phcrrol)'Tc and inclcasc individual's sr'lsccptibilil) lo gl'rLr' : :

:..rth1. uitb no pirricLrlal gene having a single dominant el'tect ' Cunentll 'e' < ' - -

-'.1 to be associated u'ilh POAC. and lhe apolipoprotein E (APOE) gen!- lrri ::- -

-.n1ein -F- (,.1POA). \\'hich is thc majol apolipoprotcin in thc centrll 
"

' :olc in ncural limction and repairalielinjury. APOE is uf regulated ir: -'-
- nrd \\,lth antioxidantpropellies'. ThcAPOE gcnc hasbccn mrtp:':':'
' rl, nmryhismhas three alleles in eron':1, naruel). Dl. €-: a d'-1' T : :' :
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lrj''''tr'' ApoE isolbtrns mav ha\'
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lt,l., \: xrtluxl c(rn:r.irLron ,rr djlation il rrscular dvsrcsulation because ofthci

.. ,,, t,1-rJi."rrpo.t in lll. blood circulatior. Atherosclerosis nlaJ' rcslrict blood,supfl)'lo tlr'

.,. ,fl ir rtSoli,,,"'J .titir atheroscle|osis L rpicl or iclaLi'ltr assoclated rvith alhcrosclelosis canb'

- : _ :ll3 anli-o.\l

- :::.::li c then AP0

',r..:,,'l pr,f. '." c. \''.rl \oor l' '"lr' r eJ'r\ \l'''l t 'tr' bee "u rt t'

- :::.::ric than APoE'1 in inhi pcloxide-incluccd ctloio\icitv in cultured Bll cells

. I ilriss. due to reacti\e oxvg.n spcciei is a cause ol rclinal gangliou c'll death thus lceding !i
1..-r.o,l,,ninglaucoma".ltis'likel)Llurth(l|,rE!cr,,I)p.r\ilsso!rJle(l\\i1hprolecti\cprop.rlicr

. ,.,:r;iit ".a;;genelatioringlau.urrrr.t"lmor'"urteltLl'L(t".\rJJtr\edemxgesthanElorEJ'
: :::r.rr.\r.ithasbcelsho\lrrtobcs)'nthesizcdb) NIiillercells jccretcdintltcritreous absorbed b-v th'

, ,,,,,.,igrn-=iu,n ."tt. tR(iC). and tr anspolted do*'n the optic rlen c '' 1ts possible lolc in RGC nletabolisnr

-.i .:io,f,"ri, tfo, p"r1ic ular ,'\PO E isolonns coulcl be tclated 1o neuronal dlmage in ghuconrr pcticnts

..;.."'ifr" p,,a*i"isinilltities bctueerr the ccliular everts leadins lo dcgencrrlion in both Alzheimcr':

-l''.,,.. rn,iglru"on,"- lhe higher inciclcnce ofglauconia in '\lzhcirler's diseasc ' ' And'\POl-81a11e1'as"

.,.i t". Lo, +iii,ltr6"i-cr s cliicase. Alol-- seerns to bc a pliable clndiriate 1or gliucoila susceptibjlit!'

''IElII()l),5

IIc nr cs!'nt stud\'$as Llndtl takcn lLr c\ aluale thc a5sociiltion ol'l POE gelc po1-vr:lol phtsrll in Prirnal l'opctl

.,,"ii ";;;rr" 
i , E"silrn Uttal Pr.a.lesh & Eastem L3ihat patients The stLrLl) $ as donc etier apprtr a1 i.onr

:j-.*"r;,]*i"i',i"t"r..t, co,,rmince lllrcl ttrl'l L.thlcal coirrmittce of Brnrtas Hirrdlr Ld'crsit'Y \\iritten

;;i;,r;J;,:;i;; obtain"d ho,n each patie.ts' -i0 palierlls ill casc rncl r7 corrrrol ) *c'e euollcd

r'\ Llh agc cqu.ll or glcatel thar il and lcss lhan SIJ

-,.,:,, "a 
n,,,ii.. ^n.\ur( 

n, th( rl\k tll.lors o1'glxllc'mra lilie l'anlih hist()ry Lrlglaoconla ocular traulra'

;:.; ;;; .Jg;;i. ;"t; t.ean,eut tirt glaLLcomr' I IiiLoq * rs takcn ard geielal checkuf \\'as 
'l.,1e 

to rLLle oLrl

Jrabetcs. ancmia and ltlperlensicnl.

\ .r hiects undat\cnt iull cllolcdl an.l ophtlialrologic c\eluetioll lOP casulelrcllt bv Cioldman

,, ,,,,.. i.,,, ,".:.,1 .. \,r,r .rr ,.r..rni.r'.'... fr. /ii.. ,.r-" r"',i. *o1^'. \-orrrdr('1 P.ri r(l'.

i i , ll,.r ,o-j, ncr&P.rchlrn.tL\ $ irsuscd tilc measurcnlentolcentrrlcolnell thickness (CCT) '

\ r.url firid exarnination wilh I lumphr(! fi<Ld 'Lrtr11scr Lr-rug STT-\ 't'rldrld I0-l rvas pefornled rr ithin l
,.:",1,, i,,ui*i,.,r"r" excludecl lf lixarii,n lo\\ g.(.ricr rh.rr :u,,0 rrtltc.lsc posrtir,e ancl fulse ncgalive etrors

:::.rr'r lhrn 3l'lh. Patients \\'erc e\cluded tho had histor')' of Blurt ocLllar injury' selerc [\eitis'

:.. ,l.,lraLion Glaucollia. Diabctes Nicllitus- inffaocLLlar sllrgery and lascrlreallnent

.::,,iJriionalcrclusioncdtcrionincludcsretlacrivcenolhigherthau-'1 00D'

iJ.: :!]l-:..led fisu l acLlilv nleasured lion1 6 ]nelel distlnce \1i1h Sncl]en,S \'iSLlal acuit-". chal1, The lisual_,.,,t:e,-,ch.,c.buth\,"iihand*,ithoLLtconections\\'asnoled.Reliactiol1*'ascarricdoulnanuallYusing

..1,:",r",-;.i"Llol,cclb:-subjcctirecorections.Antedolsegmcnt\\:as.xamincdbothbvtorchlight
. - ,-.:,rr1.. f p"rt:,si"naldiagnosis oftLLspccted gllucomr \\as made\\'hcn lhe subjecl hacl one oruor-e ol'

. .,rr.,,,t.Litjuns: intalobLrlar-prcssule (loP) > 21 tnnHg in cither c)e. \.r1ical cup kFdisc mtio

: : - iil.lthel cleol clrp-to disc mtio (CDR) as)'nmlelry >0'l |tncl localthinning' r1olching' or a

_:: :lllll]e

. \.'r..,Lri bloo.l \\'as obtained liom the subiccls anrl slo|cd at -10'C ior less than three

- l\ -r\ii.rr:i.n I)\\,\ isolation was 
'lolr' 

bl ' S a lling Ollt' ircthrrri and dissolvcd in Tris-

Prui/!!1,!i !,r, Lf!!

inhibirinr: ltychogcn P,
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- ,. IE ) bufi'er. The gcnotypes ol,4POE polylnorphisms t'erc dctcrmin.,j b\ :-: ? - :. : -'-: - ;-- ,-

-' :ene polymolphisms Nere investigatcd using the prinel sequences 5-G.\\C1.r.- - :.- - - - -- :. ai'l' (lonvard) and 5'-GGA TGG CCC TGA GGC CGC GCT-3' (levers( I T':-:-: '-:--.:--
, :,J \\ere subjectcd 10 29,; agarose 8el electrophoresis and 3.59i, Agaose Gel E-.'::r:.. -.--:

::r.,n digestion ofApoE gene osirg Hhal oremight at lT'C.

- - ,:: dical analysls was donc using SPSS tbr Winclorvs ver siott 16.0 softll ale. For r:orrprrr i i - i --- -:'
---:,_.Student's't'testwasused.F'orcalegoricaldataChi squarealdFischer'sExacttcsi\\.ls-::i l-:

- ,-..ilueof'p'indicatingtheprobabilityolsignificantdiffcrence\\'astakcnns<0.05forcompinri:
i -TS

- -:: rhc pcriod July 2015 to lure l0l6 total 50 samplcs lvere collected. Of this 50 samples.2l $ crr c;.1.
- :1nd27control(5,19a).These23cascscomprisesof17male&6l'emale(sexratio2ESil)\\'here.'.::l
--.-::rols2l\1'cremales&6females(sexr-etio3.5:1).Dudnglhestuclyweobtained2cases(8.6!i)\\r::.
."., . hislory.

'--::inageofcascsandcorffolwhocameinOPDofSSHospitalwas5400+14.190and52.26-l:l:l
-:::ir ely .A11cascs in both e-ye had higher IOP (>21 mnr ofHg) as compared to controls. Thc level ollOP
:ir & Ie11 eye rverc statisticall-y significant p<0.05. With a nrean deviatio1t found in cases right er:

--- -1.100). lcft eye (23.13+.1.7,12) and controlrighl eye ( 1.1.07+ 1.796),lelr eye ( 1'1.81+1.59'1). A1lca::.
- :h elehadhigherC:Dlatio as comparedto coutrolhad innonnalrange (0.2 0.5)uhichwasstatisticalii

.-.:i.ant p<0.05 \Vilh a nrcan deviation tbuncl in cases right cl,c (0.7I 52+0. I 3604). lclr r't r-

r)i0.1904) aDd cultrol ight ct e (0..12-s9+0.1 25 86), lcft e)e (0.'131+0.I 14'1) . Majorit-v ofthc cases i:
- .'r c had lot er RN FL (Retinal ncn'c liber' 1ayer ) Thickrcss as compirred 1o contlol had in tonnal ran::.'

.. ;\ Lllll) *hich was statislicall-v significant p<0 05 With a mcan deviatio:r lbund in cases fieht c':
'- rj-17.809), let't eye (64.52i23.2,15) and control light eyc (91.1916.697). leli e":

:i.:1.617).ivlajority ol the cascs in both eye had lorvcr CCT as comparcd to control had in nonlal tl:::
'r tl0 [n, rvhich rvas statistically signilicant p<0.05. With a mean de\iation fouod in cases ighl r].
'r --l-5.065). left e-yc (53 I .26+.1.,11J'1) aDd control dght eyc (5'18. I l+'1.799). let't eye (5'18 7E=5 i-r - r.

: I E Cerot),ping

rl ofAPO E genc fornovel pol.vmo4)hisms,'mutations case alid contlol uscdto cletcct an assoclatil:: ._:

.llEgcncwithPOAGcasesandcontrol.Theamplifiedproductfblexon4u'eresubjectedtolr'.il-{.:::.
-, :lectrophorcsis and 3.59,i, Agarose Gcl Electrophoresis tbI Rcstrictiol1 digestioll ofApoE Sen. ::ir.:
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::ure1,2r 2olo Agarose Gel Electrophoresis (ACE) amplified r: :-':
r rctrophorcsis (AGE) for restriction digestion ofAPO E gene using H:.. .::
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r
..inr.:ltrcrccei\irgincrcasitlgttte.tioni.ortheirrolein anl lil.ns ofglaucolnaL ,.Ittsalso

.Ll i)uti!'1ils \\'itll poAG oItheir lamilr mcrnbcrs har,e a rrucrr higher tcndcncv ro\\ar-d il risc rrl:t.r.isure(lOP)\rifiLtseofsLcroids.irdicalingapossiblchercalillulva.rr.io,,.,,,b.,rrcen.t.r,,i,l
., . :r.i tlurLcoma. ln lclditior. thc prcr.r lenr c .rrrll su\ u t\ ,,t pU \r ,. f-rirrcularl), in oldcr agc gloups.

- .::'rrlcr<andHispanicArnelicarrsconrparedto$hi1e-'.\\hjchmarrrrrlicatcaniu"a"r.ia_g"r"iia

" Pu \r, rr )(.(fLr 1l .rr ,

:: :i.:hpr-cralencco1IrO.AC.varirbilit\ rnagcofonsct.and\ar-tabiepc,'ietrence(tariablcphcnotyptc

"'r,', of a discase clcspire can!in! rhe genctic murarion) i. sonrc peciig.c..s thar ri"..c b"crr r..poiiccr.:':rr$!l\tharinrnostcasesro{cisrnherilcdr!ia'conrplex triithaicrocs not denn)nsLratc srnrpr.
':lrrn inlleritance Itappearslikelvthrtthcreisinterplalbcrrecnrlr.iousenvironnrental 

ancl sencti,.::. ,rr bet\\.c.n mult4rlc gcnes_ rcsLrltin-!i.i1i x ligh dcglec ol.\ aliebiiir\, ln plIe,,,r\,ir .,1,;.:-*i;, 
" 
,i. -: .1 r,idiscase.Themostliequenrlvntentionedgcnesu.tthrcuat.cltoopc:rr_aigJculuucontas(OACis)lr.c

.rl r:(\'lYOC)(lql3 ql.]) aIldoptrneurin(Op'f\) 0p]31r,. I hc p,rthophl.siololoer ofpO.{C iinor--..\kno\lnbutislilttobcntultiii.r,,ri.rl. inLip.h,.rer crrcrr(r,,loqi.\positi\ef.arnilvhistor.r. -. .rlir rr111ng11..16egrc.1eltti\cs.rsa$.ell Lnorvn r.isk fictor. lor pO.\C.

lrI LLnalerstallLliug regardiig the sclrcrjcs of I,o.\(i is incomplc-te_ urrd tha molecLtlar biolosv o_- :"'rringcne,al iscurrentr'asLrbiccrofinrensc r,,vesricatron. oirr studl rr^" r", 
".t,g.r.i 

1rr;-.{'po'r':r.'rphrsms inrorrcdin oxidxtrle \rrr-s.. r.ururlrrrrrrrr..h.urr.rLlneicerr morpr.iogcnesi: in rndia.:nli r\ith PO,\C. Sinele nucleoride polvrnorlhisnrs (S\fsl hllvc iDportant inplicatious in huuan
'i '' 

iludies. rs rhc prescnce of a spccitic S\ p lllcle carr be rrnirlrcaLeci as a causatirre racLor Lrr a genclir' r'}r Idcnritlcatio. ors\ps alor iocation and icicrrriricarion ol gcres oflirnctionar impor t"ncel* L i,,-r,: "' used as gellclic nlarkcrs in gcttet t rrr.rppr r,.r rrur rc. In .rd_.lrtton. urlderstandiog the associatec
:__L,D1ri:rrs Iur.pror idc an inc|cased under-stlnclinq ofthe ntolecular lrarhanism of0 disersc.
'r'sstLrclr'.rrccouid^oLshorvanassociarirrnbct\\ecn{po[s.]Lr1\'pcs,rlciesandl)oAG.-\rthoush
: r., r i6 kDa gl.tcoprotein rhxt f lar-i an cssentiri role i, lipid ancl cholesrerol tr.,";a . ;h.;.',.:: ..r tdencc thar the pre\llence of POAG is gr.cater. in,\lzlieinter,s diseasc (AL)) patients. alld rli. - . r,r. bct\\'een pO.,\C and Alzhci,rcr,. Lli.eisc e,,tsts Ir h.L" iL io bccn rcportcd thnl 

^D 
allc- rr rhaLe some comDlor fcarL[cs xnd trrat lD paricnts e)ihib]t \\ iclcspr.earl axonal crcgencration ofrha

.: . . r end thc loss oiretinal cells. especially ganglion cel1s,,,.!. prer ious studies ha\c sho$.n thal t|e.- .. -.ecn linkcd lo ccntal net\(nts aliseases_ such as lardjnson diseasc. Alzheinter disease. anc' eirrcralscicrosis''"'.rnl'act-po'\Gcarlbcconsicrercda.eurodegencratir.ecliseascas*,e1 ,.

:: :rr:Lal".Lalie-eteli..andZettcrbergctal . ha\ c sho\l n rhat thc APOE gcnotype or allc]es d,:.. -' : ri:k lacto| tbr POAC n.lNTG_conrlr .rhLerrith,,ur r<,[ls ln rhc siu.lr.ot Ressilliotis e:
- :. : i.rfulatior. the fi cquencv ol thc I j .r llslc rr rs -1.h,,,, 

r n pO. \i I g,oup 
",tcl 

i{r,l.i in .rrnt,.,i , i:.'.lLLcncv ofrhe,\l,O[ rj.+ al]elc in thcit conu-ol population ,r,o, lj.:g,;. which *,as no' :- :i.ucoltla 91o.p (l'+.6?n). In rrreir studl. I-akc er ar " rirun,:r no sig. lcant cril|rerrcc ir:,r r_ irr and s.1 alleles bet*.cen rhc norntal tcnsion glaucoma gror; (7j.9i,i, eDd 17.19: : ..,,irrrol populatioo (76.5,1,;.rnd 15.5,ti,, rcspectir e11,). t,, lOa;iion. companng thos.:i..:\l(;diseasetothecoutl.olsrcrealcdnoassociattonbetwcenApOEgenotypcand

-:, Lt Lut, lollntot'!thi.trt in pdtiott t:t/li,(tcl)t ith printurL optn trnglt,glutrtttnttr.



-'.r:a prolrljssio1t. hl thc stual),of.liil el al '.. E2.e-], and e.l Jiequcnciej \, j:r
. .espectr\.ci). ir Northern Chi[ese. *hich \\ere ILrt statisrica]l\ dili.,:.: -

'I I,, ',' '1 Lon r..'ro tl(....'U,r.(.. .' .-t.:.t I(t , ta,..t .,,
l thc lcrel ofTOP and lhc APOE |l allele 1n (iclman patients. and \ ick.i .

I illele \ras assocratcd \\ ith clc\,ated risl( tb1 Nl G in the Tasmanian popuhiri ::
- ..'ncv ollhc.\POI.:1 a]lc1e in IrOAC groul) \\ as s tlln Ii-nific.rnth hiItntTic,lnllv qher. \\heraitl

:: ::rrn.\f. Ihe number ofpeoplc \\.ith glalrcomc \\tr:.j
- -r"L 16l 16l.
. :ir.rofpeoplc\\ithglaucontaror.ldriidc. Br.l O:1,-:..

I rliele \as tbund ro bc significa[tl), lo\\cr than those in control group in C h 1r,,.-
\lrhuchi et al I lound r srgnilicantll iorel ticq Lr encl, ol rhe ApdE t:2.n.1 .+..1 ,.-...rrh.)r\6.an.lLamctal"tirunclio\\er.frccluenclofther:.lalleleinpalients\\irh\l(,.-

.:.,n slauco,lar in ( hinese_ indicaLi.g a pr-otecti\ c elJect oftl.le €J a11ele against ghLrci,::: ,

-: rl APOE €-1 can jers $ el e li)und to hrve a decreascd Nl G risk (p .0 00r).

: :t iil (o.ducted a mele anahsis bascd on nine casc-conn-ol sluclics Lo cvalLratc Lh., .,..
::: \POEgene cl'e31;.lpolv1nor-phisrnalldtheriskofpOAC.ftor-deretal.,uhoclair::..:.
::r.-eJailelcdoseareassocjttccl\\'ilhrncrcasedr.isklbrAlzheinrcrDiscase,..sintiluh.\.:_
r {..1 thff petienls u.irh tu,o lJ alleles_crtibitecl a distinct neuropffhologicaI p rc r,,ri p. .
-.rrrcnrs' . Cofi11c!.1 rcpofleLlrhatthe..J/r(rrprolnoterscnepoll.morihisnrallicrc.l..,...
'r;nertcdamage''.

- -:.ll .\'aloitled onlr Lhccc.eticmodelsoltheallclcc2r.crsusallcler;3.a1Ielce.lrcr:Lr. I . -. :r',us a llele rl- and eJ carriers r crsus lllclc e 3. arrd ignur.cd Lhe ltDctiotls oftlle scltLrt\ :r:.
: -! indicatcd no associarion betu ecn the-.\pO[ gcnc and the pOAG r.isk. \,aun etirl rci,,,.. nlr,5calatentriskl ctor in der clol)ir-s primarv glaucoma in the Chjncsc- f, rpL l r,,

...rk tssociation b etll een _,,1poli aJ and retinal micror ascular cleseneralion.
': .,bo'c. there is.ro conscnsus rrilelller dpoE allelcs constirule a dsk faclllr.ol .ra i.:
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