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Q & E A gstolH AueelE 2 E Apolipoprotein E (ApoE) €49 f5-¢} Auj4Eol g 91
7 BASIA; 5FHTE YAFA A E(clinical dementia rating; CDR)7F 0.5%0]A4 23 Alo]Ql 65
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U A%, 884 24 AASHS ApoE 47} Gl %ol CDR 1383} 2-0)4 983 Aojd SA3)4) 7198 0]
Fgt =9 AHIATE AAIL(pC.05), ApoE e4E H-[{3 H9olli= CDR 18004 &3 dojd SAI51A, 1olF
A A3 71904 Fogt =9 AHBATE AATHpC.05). &3 Aojd SAIT 71982 [st ATAA A
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Abstract This study was undertaken to analyze the correlation between depression and memory, by
considering the occurrence of ApoE e4 and clinical dementia rating in the elderly with Alzheimer's
dementia. This study included 50 participants over 65 years of age, evaluated with CDR 0.5 to 2. We
performed CDR, SVLT-E, RCFT, SGDS-K, and ApoE genotyping. Spearman's correlation analysis was used
for determining the correlation between depression and memory. The results indicate a significant
negative correlation between depression and immediate recall verbal memory in the CDR 1 and 2 without
ApoE e4 carrier group (p<0.05). Furthermore, a significant negative correlation was also determined
between depression and delayed recall verbal memory in the CDR 1 of the same group. Ed. Notes: The
previous sentence already shows this correlation. I suggest this should be deleted from this statement.
However, no significant correlation was observed between depression and visual memory. This study found
a significant correlation between depression and immediate recall verbal memory. Also, the presence of
ApoE £4 indicates a significant correlation between depression and delayed verbal recall memory. Taken
together, our results indicate that verbal memory training rather than visual memory training can be more
effective in early AD. Also, the treatment of depression will provide a complementary effect.
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1. M

A G250 HES)(Alzheimer's disease international)
oAl 20500z AR HAAIE 0= 199574289
o]l o} ozt Burstolom[1], AAEA7HWHO)= 2=t
73} AH AKEOA AE AR AA 3T B &
A2 meRk 2S dauskal SitH2l

=9 20169 A=A FakxAr A3t 654 o =
1o} Ao §HE-L 10.2% °AL 2025 1085,
20509 30098 "<& Ao FHHEH3]

A= 71 Aol R Al&bsto] Tkt IRl 4l
A715 Ast AR, AP 7159 &4 st 4
ABE] o3RS Hol= Ago|tH4]. 1 F L=sto]
H(Alzheimer’s disease)2 || 7}
2 ]9 FES A fiEe A2
70% BEE AARITHAI.

z]ufe] gRlo g optiEol= Hel (AR)2] 2, A oligomer
9] &4, A9 carrierq! oA (apolipoprotein E;
ApoB)9] ¢4 HRg-aAp - v =RInkal Bars|qh=s,
E3] ApoE e4+= | & oftRo|= HEl] 2t} eis)o] 1
Aazo]] -Fafigt FakS vlA =gt 544 E8R10= AR
AH6,71. T=REE tdoE 3 Aol ApoE e4E 7141
giAto] FARIFOAE 11%Q19] H]g] L=35fo]H Z|uj
TolAE= 33%E EA UERATHSI

52 ALY S71e HEo] kdr)of 7MY &
sHA UErg &= Jle BAImE dgoltt &2 X
of Z7]° f&d 4 =T, =50l 5 2 o w2
A AA]7]50] Ast=|o] g=sto|m XJufjof thgt YFo]
F7V5FATH9,10]. olHE 52 d=sto|uHY] At
4 e 442 It 9Al11,12], 389 AE
AIAE 7HA I k= 9A[13], SFII2EFo|E A
AAo]E(glucocorticoid cascade)E E3f dfjuto]] &
A& fdsto] gxstold Ao FFE Erh= oA
(14] & $-=&0°| ¥=stolH Xufjo] oj@A] FFS v|X|=
Aol thsirl= =5ol 1o AtAZL ke 2=
A% A= QIrH15-18].

S 925 LRloAA dojd, A14H 71989 7
20} o] Q= SinhEE 9] A B EQI=T[19],
Sfrte] fl5o0] Y=stolH A|ul 27| 5E YEhr] i
ofl[5], AuiEAAMN 221} 71 FE = o] &
AoE oA,

gt Aol A Audee T4 2 25730l A
v UES gz 244 ol FHzARE At
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ApoF c4% 711 A4S ATz AWY 9ol Eorle
5 T3EH20). TEjch okl A -3t Koo o]
o %2 e W J1ojeute] el ta AT
Bzt

Hebd B ATl axstoln Avit AgEas
ApoF ¢4 5ol w2 7]ojel % £29] Xjol¢} o]
710] ATRAS Blsle] Fzstolw] A FAe] 7%
e AFSLA Wt

2.1 AL

£ A= 20159 8¥95FH 20169 197k4] BAI®F C
Al AAe HeY e 9 o FRE 2Fol F
548 o= Akt didA A% 712 AA,
654 ol =91, 4, YA A Z(clinical dementia
rating; CDR) A<= 0.5, 1, 20| &3k= A, AA, 2 A+
9] Fofofl Tlgt A o R sttt

A 71Eoz2E @ EE A Haede AAE
o] AU YataFo] E7Fs3E A, AARl, 5714
AR}, -5 NS FHo=E 3 oFkE XwE W 9l
= A= s

ATE FHPlol FA QA AAEaEHEs]
(institutional research review committee Inje University)
2HE ATRERs Wokom(2-1041024-AB-N-01 -
20150415-HR-210), 5L Aedat Aiat SoMs
ALESISIT). ATVIRIL] B Ak 2RSS = 13]
oV WS o] wiEe]l *IE ol A HE tfdRt 2
HoAES 2Rt Sol tigh SRSt A Aokl ojet
A AL ook g Eof ATEE I & ARt

o} Sl A5OSR
AT Bk AR ARas 193
4 A9 59 ol AAR =4} 19l0] AN Bt

BIPFoIAM B7EHAIE olsfshAl 3t 1903 H=sHA
S B 7ARRE 19, A B HoAP SRS
8% 191 a9 Avizhs AY 5494 SRk At
&30 o o 3¢ & AHHE AASHAARE AH 7t
T 27 191 § 488 WdAelA AlQlste #HF
Aoz 507o] o5t didREol Wt A, A9
< B3 ZtHTable 1.
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Table 1. General characteristics

Variable n(%)
male 11 (22.0)
Gender _

female 39 (78.0)

60s 5 (10.0)

Age 70s 22 (44.0)

over 80s 23 (46.0)

2.2 ¢ AA

£ 9= ApoE §4Ag 0l whet U 923t 7]
AqY9] JHHAE EA4ck= T AFAFoloh 3R
50go0A A H E(clinical
CDR), k=818 A1&Aoiaks4A KSeoul verbal learning
test-elderly's version; SVLT-E), d@lo] EIt=dAA
(Rey-Osterrieth complex figure test; RCFT), &2F%
Q17 A Hshort form of geriatric depression
scale-Korean version; SGDS-K)& 4AJsto] B7} 4
BE 3ok

42 Are EeE HEC R g WA AT
AZE AFste] 15m FEo do] YaEd = X
T4HAEANA DNAE FE3t] SFEAL AEhS
H(polymerase chain reaction; PCR)}Z 53] DNAY]
FS FEA7|IL A7]YS(electrophoresis)S AA|S)
of FAREE SRIsIltt AELY g5 & FFHo=

dementia rating;

2.3 g7+

2.3.1 UMK (clinical dementia rating; CDR)

2 TR Q1A 9 ALEHRI 75 AEE ANE o
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2.3.4 =Y LoIR2ZAKshort form of geriatric
depression scale—Korean version; SGDS-K)
Yesavage 5 [24]°1 oJsf e 27| By &3
T GDSE Yesavage® Sheikh [25]9] GDS: short
formO = 7731, o] =& Ki [26]7F Sojme
2 Hogsle] B3} 3 EEE & 1550 s A
o, oh]e] FRAEE AL, W4Tt £24E
F2HTTt AE AL rTHO~15%)).

e IHJA 232 gon AAE FGoleE Hof
Ao, HAF AZbE Aokl 28 WE-S A &
olsfistar =A] Eelstr] YshA HARE £32 9o
WA AEstd 3ApE HRE digehs & ARt
ok Ki [26]9] AollA WaL®4 42l Cronbach
a AlsE 0.880]91t
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2.3.5 Apolipoprotein E QXA ZAt

A QA EE DA Fohs AHllA |44 4
ARE 9ol B AEd HE-Z of-8sto] gAY A
YAEE QA HE Het 1.5m vho]32 U4
£2)7] KB "ol 4CoA ¥ F He-E22XE
FEHE o]8sto] DNAE FEo13rH27,28]. A
TS EE Bl dojzl A%F9] DNAE SEA717]
93l BioCoreAte] ApoE PCR kitE Argsto] F3tas
AHHFSH(polymerase chain reaction; PCR}S AA]
SI5ick PCR 2442 95ToflA 1581F 7] WA &, 95C
oA 30&7t WAd7](denaturation), 65T 30%7+ A
37](annealing), 72CoA 187F AR (extension)&
S 712 sto] F 35 F715 Al uR|eeE 72T
A 1083t FF A3E18(final extension)& Al3Y5tSiTt.

SE" PCR AFE2 EES JEE(ethidium
bromide)o] Z3H 3% optE= AZ ARgsto] 719
5= 100VE 3583 AAJsioith. A7]ds & 39T
£ o]-&sto] PCR AHE9] MIER-E(band pattern)& 4
Holy 1 ATE ARICE Hof Byttt A W
2 BioCoreAlollA AlZgt 4438 B=9 7E0] He
ApoE PCR 7195235 FarstitFig. 1-Al
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A1E 59 8% A=E Kolmogorov-Smirnov
He B9l A A8 AN 2 BE B A
mE UehjAl ek Aoz bt uebd
ApoE 4%} 9-& 9 7]9E 9] HAL A7) AJolg YolE
7] 918l ¥lES ASHQ] Mann-Whitney U testE X|v
o] 5ol Wt Ly AAIsiSich EE Aok e4% 7
QArEe] 923t lofEze] 4TUAS Pohir] 94
Spearman®] JHIAEAS AvieEo] wt W AA
oIt A A2 SPSS win ver 22.0& ARSI OH,

RS AZW AT RASEL 052 AT

4

fr ox

A B
M123 450 M 51 S

ApoE PCRproducts Samples
provided by manufacturer
Fig. 1. Determination of apolipoprotein E

genotype by conventional PCR. Bands
were visualized on a 3% ethidium
bromide-stained agarose gel under
UV light), M: size marker(100bp
ladder); 1: €2/e2 type; 2: €2/e3 type;
3: €2/e4 type; 4: €3/e3 type; 5: e3/e4
type; 6: e4/e4 type; S1: samplel; S2:
sample2.

3.1 Apolipoprotein E STXF3

ApoE §4AY FHAR= BioCoreAtelA  Al&3t
ApoE PCR A7|9&Z2%E ZasioicHFig. 1-Al &
59| Azt AlZE dojd PCR HIEZAE dAIZ A
AJ5HtHFig. 1-Bl. AlZ1 Fig. 1-A9] 443 & W
S493} BlwARE o, 4 29k, Am2E SUgt
YHE7]o MBI FHBL 3/e3°0F, AE29 4
P2 e3/e472 THIA

Table 2. Apolipoprotein E genotype and allele frequency according to CDR

genotype Frequency (%)

Total CDR 0.5 CDR 1 CDR 2

(n=50) (n=12) (n=16) (n=22)

€2/€3 3(6.00) 1(8.33) 2(12.50) 0(.00)

£2/e4 2(4.00) 1(8.33) 0(.00) 1(4.55)
€3/e3 32(64.00) 7(58.33) 9(56.25) 16(72.73)
€3/e4 13(26.00) 3(25.00) 5(31.25) 5(22.73)

ed/e4 0(.00) 0(.00) 0(.00) 0(.00)
ApoE €4 non-carriers 35(70.00) 8(66.67) 11(68.75) 16(72.73)
ApoFE &4 carriers 15(30.00) 4(33.33) 5(31.25) 6(27.28)
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FAZ WE 23 719 FEEA

A wrol w2 A AAF 23E 509 § 15
H(30%)°] ApoE e4E BE{sle Aog golEgou,
CDR Ao wakd= CDR 054 129 % 49
(33.33%), CDR 18 16% % 59(31.25%), CDR 23
T 229 5 68(27.28%)°14 ApoE e45 HA-51L Q=
AoF YetgtHTable 21.

3.2 ApoE £42] -.C-’.—q':'—gl' QUMX|INMEO 2 2

ApoE £49] f5] 23] A= 4 A
A HE FFo) A H]JLOH 2 A3 {93k Zol7t gl
tHTable 3][Fig. 2I.

3.3 ApoE 42| 7ot UMX|IHME| ME 7]

ApoFE £49] 450 2 71 HALY] Aik= oy
ZA54F 719980 CDR 0.58 ¥ W ApoE e45 7Hd
IFo] ool @2 Zo& UehgTH(p<.05)[Table
4][Fig. 3-Al. o1& A} 71982 CDR 0.5%,
CDR 1304 ApoE e4& 7Hd I&o] fostA w2
Ao 7 YePFtp(.05)[Fig. 3-Bl. A4 SA1314) 7]
22 CDR 1304 ApoE e4Z 7} 180] §-oJ51A
2 ATE BHUHpCODIFig. 3-Cl. A1ZE A A3
719982 ApoE 49| §-5ol w2 Zpol7b gigitHFig.

3-DI.

3.4 ApoE £49| 77t ALX(IHEY M2 RSt
7|zt A
ApoE e4E EFoHA] 2 tdAt 5 CDRYES7L 1
Ak 24 W, =23 oA SAY 7198(r=-70,
PLOS)ONA FofRt 29 AT Qe AR Yerd
THTable 5.

SGDS—K ApoE ¢4 non-carriers
ApoE ¢4 carriers
15 L
[}
£ 10
Q0
w
5 i i
0
CDR05  CDR1 CDR 2
Fig. 2. Depression scores according to
apolipoprotein E genotype measured
by short form of geriatric depression
scale-Korean version.
ApoE &4 non-carricrs B ApoE 4 carricrs
A. IR verbal memory B. DR verbal memory
35
30 10
25 .
o * o
5 20 5 <
s s
215 @5
0] 1 l H ’_‘
. ! I _.l.__*__lﬁ_
0 0+
CDR 0.5 CDR 1 CDR 2 CDR 0.5 CDR 1 CDR 2
C. IR visual memory D. DR visual memory
35 35
30 30
25 25
£ 20 £ 20
3 S
< s e @1y
10 I ’_I 10
0 J——*—l—# Ali__u.__l_.>

CDR 0.5 CDR 1 CDR 2 CDR 0.5 CDR 1 CDR 2

Fig. 3. Scores of verbal and visual memories
According to apolipoprotein E genotype
measured by Seoul verbal learning
test-elderly's version and Rey-Osterrieth
complex figure test respectively, IR:
immediately recall; DR: delayed recall,
"pC05, “pCol.

ApOE e4% BAT Bt 5 CDRASZ 14D W, ojgh o) AuAL s Ao LeRde). Apob o4
23} gloly ZA\8ky 7| (=-89, pC05), T o} ypuiglo] 983} AlZkA 7|0l Apolof B3t A
e dofd AAF 719=b(=-97, pCODOIA - BBAES YehA] okt
Table 3. Depression score at each CDR grade according to the presence of ApoE &4
ApoE &4 ApoE &4
CDR non-carriers carriers U p
M%SD
0.5 5.75+3.85 10.00£5.23 8.50 21
SGDS-K 1 7.91+£4.16 7.20+2.49 27.00 1.00!
2 8.50+4.18 8.17+2.48 45.00 .86

M: mean; SD: standard deviation;
Mann-Whitney U test; *p<.05, **p<{.01
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Table 4. Verbal and visual memory scores at each CDR grade according to the presence of ApoE &4.

ApoE 4 ApoE &4
non-carriers carriers U p
M + SD M + SD
CDR 0.5 10.13 + 2.95 5.50 + 1.91 3.00 .03
IR verbal CDR 1 7.36 + 3.32 4.20 + 4.21 14.50 .15
CDR 2 4.44 + 3.39 3.17 + 1.83 35.50 37
CDR 0.5 250 + 1.41 25 + 50 3.00 03
DR verbal CDR 1 2.91 + 1.58 80 + 1.10 7.50 02"
CDR 2 1.19 + 1.87 67 + 82 47.50 97
CDR 0.5 3.94 * 4.14 6.38 + 4.75 1050 37
IR visual CDR 1 14 + 32 2.20 * 1.48 6.50 017
CDR 2 .66 + 1.01 67 + 82 44.50 80
CDR 0.5 2.94 * 3.34 5.75 + 3.84 11.50 46
DR visual CDR 1 .00 + .00 80 + 84 11.00 .07
CDR 2 50 + 1.05 17 + 41 40.50 59

M: mean: SD: standard deviation; IR: immediately recall; DR: delayed recall; Mann-Whitney U test: ‘p<.05, ~p<.01

Table 5. The correlation between depression and memory scores at each CDR grade according to the

presence of ApoE &4

Verbal memory

Visual memory

IR DR IR DR
CDR 0.5 .07 .09 .01 38
ApoE &4 non-carriers CDR 1 -70" 27 36 .00
SGDS-K CDR 2 -.53* -42 .09 14
CDR 0.5 -32 -.26 -95 -95
ApoE €4 carriers CDR 1 -89 -97" 11 41
CDR 2 59 -.02 .08 -.27
IR: immediately recall; DR: delayed recall; Spearman’s correlation; p<{.05, = p¢.01
gloo

4, nF

£ A7 gEstolH AW 444 82190 ApoE
£ 7 SAE0IA Yehvke -3 719871 At
B4t 7|2A"mE AlFstast sl el
A B dzsto|w AuiEAE 5 33%7t ApoE 45
7ML Qs AR ERIFJIHS]. £ AFolAE i
219] 30%°lA4 ApoE €45 7H& ACE Yeht izt
A9 §47 E(pool)e] =119 FAH E4E vg
St 22 HoFQ

32 ApoE e4 50 Wt AA7]sol Foet
2to|7h giATt, AERIAGole} G=stolm ] ujgkzto]|
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710123} 75t ol

==

HoFQAHH30]. & A
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= THET FYSHA @A et 35U ATE A3tk

I3 Zokaei 5 [3112 ApoE FHAE 7H Ak
A} F ¢4 IgolA o2 |4l vl AR Y318 7]
5= 912 7192 (localization memory)©] €35 7}
7 PR =2 A9E UEhta, d&stolw A]ugt
9] RIA7)%5 &4l izt ATollA% ApoE e47F §le
THT Qs wo] A SA1F 719 o] E=UTH32L.
ES oFEES AR ApoES] RHB W A7
71989] XolE LopitE Y 5Le AFATE €
TH33,34]. & AFolA% ApoE e45 7Hil= o A2
71980 =A vehd AL 7|d98S BAH| sl Al
7291 =g ApoE e47} Qle ol Hlg| & o2
ghgoto] 1atE BARHo 2 AtgEr)
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