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EX. APOE RTXt ChEMmt BHLH Ao
[Hgm. I:IH:H- O|7':-| I|O# )go‘_|% CHAF
XA ™A MEf 58 ZASHICH

Zok M) 1268 & LT X2 88H(69.8%), R 38F(30.2%)0|UCH. APOE STXL Ch N1t HE R 220
A XD R Atolof] SAHCZ Rol8t X0|S HO|X| LUCH CHE 2X|AE S|HEA ZHut APOE €2 g STMX}
A2 2EX| 42 Z=20l dlah 0.367HIZ B Wy BE0| I/U2H 0l SAMCE AN AN RS 22
(p=0.053),

ZE: APOE €2 R RTXIL WLIE T SAHCZ ZAAM oA Ay
(CHBIOrarStS| K| 2011;52(4):420—428)
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u 0] AGEAEF HE(fibroblast—like cell) 2]
s} 9 o] olat WiuiA HHAlof Thojatet? Wiy} oF
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AR G Z AL kool b, wHY Pl A, Apolipoprotein E (APOE) &A= 299742] ofu]wAb
H712Ee] AE|Rol= ARG, AWMU Folrh T2y of o= gy oy Fehd A (polymorphic glycoprotein)
‘rv'“o w2 dQlo] HE A QA gF2 AEfolr W 2A Az of F83t AghE st} APOE= 199
5 Sl WA EIAtR A, A, A, 24, GANA| o] Aeto] Hx|5lH o] Al 7HA|Y] F4 S
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2S5 AR oA A EE s
N2 =Fsioith. HAR o] =2 Jol2 4°CollA 3,000
rpm O 2 102 5ot A4 gt Sofl FAE AAlsHoh
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Goti7] ffste] VlssAR Aot WEE, %
ToFRT: SRR o 2tgol|
o] HlE o= oF AAL Fho] pgro] 0.05 )Tt
AHoz golst Aoz w5l APOES
wWe] B g ALEEga, APOES-AAICh
HTte) YRS th mA 2 8R4 of
Aol 95% A7k AASHA fAE=e}
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AA| dhAFAF 12678 F WA SRt 887 (69.8%),
22S 38 (30.2%) 0] QL WAt 279 (21.4%), o]=} 99
m(78.6%)0|Ith. AA W APE 61.29 + 12.964%
T, U SRS 66.32 + 9.854], ThRLL 49.63 +
118142 WA ZhxfoflA] F-2fstA| =4tH(p<0.001). &
e AEES WU SRkl 206.75 + 34.24 me/d,

Table 1. Baseline characteristics of the subjects

o 2<tol| 4] 183.79 £ 36.89 mg/dl&2 Skxptol| A F-2J5H
E9kom(p=0.001), F/A ¥ =AY FE| A EHE
R A %«M Aol & HolA| hghrt. Wi ehAt
HIE7} 43.2%% di2to) vlsl =9ke
9 P@‘D}(p 0.018). 1 9 &<, &
Eﬂ Fogt zpol&
.05 )

%PZH}OM Wt QlE WlOP
787 ] WS QEH SEE EPE} H%f& Azt 34 34
g, 734 107,
APOE 77X} LY

A didAke] APOE f42; thgdAd2 e3/e3 o] 80
(63.5%)02 71 =& vxEE yehyon] e3/ed 287
(22.2%), e2/e3 16T(12.7%), e2/e4 1(0.8%), €2/e2 1
3(0.8%) <=o|glch. APOE 5747} o g2 W 3bat
T} 2t Afolof] F-ogk ApolE Holx] ghgrom Fi
o] ZJo|& Ho|z| ekgIH(p>0.05) (Fig. 1). 3+ APOE

Variables

Cataract (n = 88)

Control (n = 38)

Mean age (mean + SD, yr)*
Male/Female (n)
Ocular trauma history (n)
Smoking (%)
Alcohol drinking (%)
Hypertension (%)*
Diabetes mellitus (%)
Serum lipid
Total cholesterol (mean + SD, mg/dl)*

206.75 + 34.24

66.32 + 9.85 49.63 + 11.81
22/66 5/33
5 1
19.3 10.5
20.5 21.1
43.2 21.1
19.3 13.2

183.79 + 36.89

Triglyceride (mean + SD, mg/dl) 144.51 + 153.02 98.66 + 53.49
HDL-cholesterol (mean 4+ SD, mg/dl) 48.55 + 12.31 51.63 + 14.09
*Statistically significant (p <0.05) with ¥ test.
100% 100%
[0 3
10,0
80% go% IERE!
211 91 B 3/ ed 14'7 €2/ eh
60% €2/ A 60%— o/
0 e2/ €3 g5 Wl el
ot/ e 0% 800 7.1 " l|oed/s3
40% O €3/ €3 59 €2/ &
659 : -
57.9 €2/ €2 20% — _—
20%
0%
Nuclear Cortical Posteri Mixed (n=7)
0% 722,677 (nU: 7 { r?:;coa) SUbocsa Zgglra ) ixed (n

Control (n=238) Cataract (n=88)

Figure 1. Distribution of APOE polymorphism in con-
trol and cataract group ()(2 test, p value = 0.174).

(n=27)

Figure 2. Distribution of APOE polymorphism in cataract sub-
groups (x2 test, p value = 0.615).
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p=0421
p=0538
p =0.048"
120%
97.4 98.9
100%
80%
O &2 carrier
60% O &3 carrier
O &4 carrier
40%
237 250
184
20% [ 02 1
0% t
Control (n=38) Cataract (n=88)

Figure 3. Allele frequency of APOE polymorphism in control
and cataract group (; test). Statistically significant.

FA% A2 W fE Tt folgh xfolE HolX|
ororrH p>0.05) (Fig. 2).

AA dgAte] 574k HlEs APOE e37F 80.95%
2 71 =9kon ed (11.51%), €2 (7.54%)<=0|ck. A
A e 2 A el whEl ERetS o €2
N FHAE 2Hs AR = 189 (14.3%), 2] o= 7
= 1087(85.7%) o|9lom, Wil FxjtellA e2thd
FARE Zhe giAE 2] 10.2%2 iRl
23.7%°] wlgl] Ao o= FAKHOR {ofstArHp=
0.048) (Fig. 3). APOE 39} e4t|&-g-A%}o] 70 sxja}
ol RIEe] 2folg Holx| ehrh(p>0.05) (Fig. 3).
ZF g -xAkel A fg 7t froleh TEgE Bol
A SkOIH p>0.05) (Fig. 4). hg-9AA} 5o o= &
A A F£AE vad] Boke o F FHAHE A=
2HHRFARE 2= 9 Hat 170.44 mg/dl= €27} gl
735-9] 204.72 mg/dlef vlsf -&JstHA] Wekom(p<0.001),
SHHFANE 2 A 5 FH2HE Hd FAE
200.72 mg/dlE €37} ¢l= thAFAkY] 144.50 mg/dlol] B8l
FroJatAl EokH(p=0.030). e4 HHFHA -5 2 F
ZY2EE 229 2ol QIATHp>0.05). FAAE, 11
e A FHAHE X dolAe 4 dHgRHAt
Fitel w2 zpol= Holx] ekokrth(p>0.05) (Fig. 5).

FX} tHo|of HINF —

97.1 100 100 100
100% — %
80% 1
60% —
0O g2 carrier
O &3 carrier
40% 294 @ ¢4 carrier
we| [T] | 22 ¥
0% 100 i
L ol el T
0% s P — s
Nuclear Cortical Posterior Mixed (n=7)
(n=34) (n=10) subcapsular
(n=27)

Figure 4. APOE allele in cataract subgroups ()(2 test, p
-value = 0.401, 0.727, 0.269).

B AW(F 2A2EE, FHAL, DUE Aok Zox
H12) 4%, oholabel, APOE e2 el A Auuse
3ol o A28 SFRAE ANSTh e o
o 14 5714 1150} %7 Uepgon ol EAzow
O)5HATH p<0.001). E3F APOE e20] d9 A2 S 7=
9 1A e 7S] b3 0.367u2 W uky Bhgol
Wopor] ot EAMoR AAM Gedel folsd
(p=0.053). 7 9 4, D&Yl Pz 7, BH A
S, koliEl, APOE 414 thgA-e gt $o)
ATBAZ HolA] Urh(p>0.05) (Table 2).

o
ujule Aol 910l % oF 50%] sjFEs WA uly
ol e fAT AR e FEHOR YA AATH
AR WU S AAAH R wIQlTe) A g &
3 AlREE o] Hgdeh! Hae] Aelat g1g iAol

dhat olalvh WU WALS RFALG s HlSed
e BASH § £go] 8 4 9ot

APOE §-42t= 299709] opu|ieAilo® g v
ey (Polymorphic glycoprotein) 4] A A TjARA o
Fasgh AT sh gzsto|n WS vRE oy Hghat
o ool vl A Ak FA SeetoA] APOE
SRR O] BxL 2/e2 0.5%, €2/e3 9.5%, ¢2/e4 0.8%,
£3/e3 72.9%, e3/e4 15.3%, e4/ed 0.9%= AefA It
2 Aol A E e3/e3 Fo| 63.5%F 7 w2 WIEE YE
Wor e3/ed 22.2%, €2/e3 12.7%, €2/e4 0.8% £ 2 &
AgE AVME H ST

APOE 577} thgd Aot Qhaba Agtato] Aol gt
A5 Awlm DeAngelis et al”e AFETA AFE
s o] glrka skgon, Wong et al’' &
FAA o] Fde] 7] AgHSRbAd T A
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A. Cholesterol

mg/dl mg/dl mg/dl
400 400 400
p<0,001* p=0030* p= 0287
] 1 1

300 _ 300 N 300
100 100 o 100 T

0 0 : 0

non-€ 2 carrier €2 carier non-¢ 3 carier €3 carrigr non- &4 carrier €4 carmier

B. Triglyceride

mg/dl mg/dl mg/dl
400 400 400
p= 0563 p= 0351 p= 0146
300 300 300 e
200 200 200 T
100 100 100
[ —— |
0 . : 0 0
non- 2 carier €2 carer non-¢ 3 carrier €3 carier non-¢4 carier ¢4 carier

C. HDL—cholesterol

mg/dl mg/dl mg/dl
100 = 0306 100 p= 0804 100 p= 0546
80 -1 80 -1 80

60 60 60
o B3 o

40

20 20 20

non-—¢ 2 carier €2 carier non-¢ 3 carrier €3 carrier non-e 4 carrier €4 carier

Figure 5. Mean total cholesterol (A), triglyceride (B), HDL-cholesterol (C) in groups according to apolipoprotein E allele (-test).
“Statistically significant.

o] flo 654 o) Welol $7] GFVAGLRG & A%l WAN B BILAL 5oo) FE A
stk SI9T g aRe] ofato] W Tikellis et 2oli= ZOR n]5o] e37} Fukriolq AR §Eo] BT

a7 e2 YFAATE 57 AnpATAAe] gRe  EAp odrkm Rustech Liew et o] Rl whw
olm ed TYRAAL Wol A S Bk stk B A|AkE] AFE Fo) APOE 04 chl AT Gaend
3 Utheim et al"®& APOE €38 7bd 2804 284 ¢ 2hi%ahe welo] glglon] wigyy wepysahs of
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Table 2. Multiple logistic regression for cataract

R oot LY -

Variable QOdds ratio (95% CI*) p-value
Age 1.15 (1.08-1.22) <0.001
Sex Female/Male 1.27 (0.33-4.89) 0.733
Diabetes Yes/No 0.50 (0.12-2.11) 0.349
Hypertension Yes/No 0.89 (0.27-3.01) 0.856
Cholesterol >220/<220 1.47 (0.41-5.28) 0.559
Triglyceride >200/<200 2.65 (0.49-14.26) 0.256
HDL-cholesterol <40/>40 1.06 (0.31-3.63) 0.927
Ocular trauma Yes / No 914 (0-o0) 0.784
APOE' €3/¢3 1.00
€3/e4 0.81 (0.21-3.08) 0.761
€2/€3 0.43 (0.09-2.08) 0.292
£2/e4 550.35 (0-o0) 0.917
£2/€2 0.00 (0-o0) 0.834
APOE' £2 carrier /non-carrier 0.367(0.13-1.02) 0.053

*CI = confidence interval; '"APOE = apolipoprotein E.

3 AL QIich APOE S84 ch gzt Wi At
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2 03 YA Qe oS SH AL A
o §HES Foln AT AfRols Hge Fdst U
Abo| wpyh P’ 2 Qo)A APOE $44 o
Aol APOE R aler S MU §3atel et
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227} ! B FALAES W) HHA
A A Fout T Y LHE A
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7VA7F 9l 4 ol APOE 44} oy A2k w4 Afo]
o] BAo] B3t AT AA|7F WA ekon, Utheim et al'*9)
ALol| A tiAMALY] 4= 881, Zetterberg et al'’o] 7=
689 02 QFulct thgte] o] Be Holv} AU,
AA fole QEs7)o] dto] g 4= lrk. & Ao
A Haiare] i 126W 0% tAEe] 471 EAH folA
& Qzslas 5 A Fhe s oo

o 126 rgu w B A3
99 (78.6%) 0|2, 69.8% 4 ‘éﬂlﬂﬂ i@—‘% BT}
ol I EIref uhZ 60t WU F-HE<] 33.3—50.3%
et e A% ol ol AT S
A el g APAL SO 4ol Ui

=
o] Z3tE|9lS Med o A= wiAEF 2= glch 3 v 3t
A
o

o] 54

il

|

S~
el
jal

Aol B Ano] dhzzol uls) SolsiA ok wa
o] 71 A el AF A 3R IRt Rk HAS
7] flgte] ot A AE IHR2AS HAISHIT
Apolipoprotein E= LRP1 (low—density lipoprotein
receptor—related protein 1, A= Rl =83 I
S )7} 22 APOE 5841 55 2282 417
E<=(neuronal uptake)& Z%I5}=4| o] LRP12] t}g Az}
tau TF /g Atolo] HRFAQl 42 FgFo] APOE e4 tf
S} Aiglo] YmstolmyYl JUES FAths B
77} QITE 2 APOE 4-84] th#24do] APOE $47 o1
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B AFAL RYOR 3 20| AP © Yot 9)
o % Hrh g Aol o BE +5 o 3
HaH A7 ATk oA v APOES)
o BAZ U% Y WA 5 UL A0 s|dhate.

AEson & dnol I Akl ARd 4ol 126

69.8%0) A WA AL Helon] wao] 9l o]
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= 1‘41”25-1_ A 85t APOE 442} thal A
2 £3/e3 Fo|m WA ST} R AJojo] HIE
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=ABSTRACT=

An Association Study of Apolipoprotein E Gene
Polymorphism and Cataracts

Mijung Chi, MD, PhD', Jung Soo Im, MD, PhD?, Hae Jung Paik, MD, PhD'

Department of Ophthalmology, Gachon University of Medicine and Science', Incheon, Korea
Department of Preventive Medicine, Gachon University of Medicine and Sciencé’, Incheon, Korea

Purpose: To evaluate the association of apolipoprotein E (APOE) polymorphism and cataracts in the Korean population.
Methods: The present research included participants from a population-based study in Incheon, Korea. A sample of 126
adults genotyped for polymorphisms of APOE underwent a medical interview, an eye examination which included visual
acuity testing, slittamp cataract evaluation and fundus examination. The APOE polymorphism was determined using a pol-
ymerase chain reaction method.

Results: Eighty-eight participants (69.8%) were diagnosed with cataracts or had undergone cataract surgery in 1 or both
eyes, and 38 participants (30.2%) demonstrated no signs of cataract. The frequencies of the APOE genotypes and alleles
were not significantly different from the cataract and the control group. APOE &2 carriers were less likely to have cataracts
than non-¢2 carriers with an odds ratio of 0.367 which was almost statistically significant with the multiple logistic re-
gression analysis (p = 0.052).

Conclusions: There was no significant correlation of APOE genotype and cataracts. However, a slight negative associa-
tion of APOE &2 and cataracts were found in the Korean population.
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