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HE . HE RAHIEHE G E4(ApoE4) AR 5 RF G (AD) FHiREAFEF KRBT Bk
2R RF(BNDF) ., 5-#&M(5-HT) X %, F7ik #0186 A—202057 A EEHEFRH ZMEE
Feskifeg 784 AD Bdr, ARIEIL 2 BAEARA T 454 (PSQI) B AN B 5 A E A BEARIEATLL(42 1] ) BORAFA BEIR
BERFLA(36 4] ), 7 BRI BE 500 BN BAE AR, TP A %X ApoES A R R At oL, Wi AD
PEREIRIE AT ApoE4 45 AF 5 KA B F ffig . SRR T AIPAARLE TR, R iR, A REA
S, RAEAREIRIE AR ApoE2. ApoE3 & Brbibdk, ZF A% FEL(P >0.05), A BEIRE LA ApoE4
A H b e F T R e R AL A REIREARZA( P <0.05) , Tl 4L R AL A REIR S A4 ApoE4 45 45 4 & Yo bk
EF RGN FEL(P >0.05), ADIEBEIREEAF ApoE4 L B2 B BL(TC) . Hih =8 (TG) . KFEEIEE G2
B8 (LDL-C) . MEFRAT(TNF-a). AieiFk—-6(IL—6) X G aiE—-13(IL-1B) K-F&H T AE WA
(P <0.05), ApoE43%iF2A BNDF, 5-HT KFAKT R LA(P <0.05) . it AD BEIEREIREE TS ApoE4 3k
B3 AMA R, LFApoE4xtia kB HHraRnRE, LRETHS ApoE4st B4 als, BT RIPAA0EET

KT egifIER %,
LEER . MTRIERR ; MBIRIEAE ; BISEGE4LR ; FR ; RRAZERART ; 5-% &K
FESZES . R749.16; XERFRIAED . A

Relationship among the presence of ApoE4 allele and blood lipids,
inflammatory factors and molecules associated with depression in
AD patients with sleep disorder*

Ying Xiao, Li-min Yan, Bin Chen
(The Second Affiliated Hospital of Hainan Medical College, Haikou, Hainan 570311, China)

Abstract: Objective To explore the relationship among the presence of ApoE4 allele and inflammatory
factors, brain-derived neurotrophic factor (BNDF) and 5-hydroxytryptamine (5-HT) in Alzheimer's disease (AD)
patients with sleep disorder. Methods A total of 78 patients with AD admitted to our hospital from June 2018 to
July 2020 were selected. According to the Pittsburgh Sleep Quality Index (PSQI) scale, the patients were divided into
a group with sleep disorder (n = 42) and the other group without sleep disorder (n = 36). Meanwhile, another 50
healthy individuals undergoing physical examination in our hospital during the same period were selected as the
healthy group. The distribution of ApoE allele in each group was identified, and the levels of blood lipids,
inflammatory factors and molecules associated with depression were compared between the ApoE4 carriers and

ApoE4 non-carriers among the AD patients with sleep disorders. Results There was no difference in the frequency
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of ApoE2 and ApoE3 allele among the healthy individuals, the AD patients with sleep disorder and those without

sleep disorder (P > 0.05). The frequency of ApoE4 allele was higher in AD patients with sleep disorder compared

with the other two groups (P < 0.05), whereas there was no difference in the frequency of ApoE4 allele between the

healthy group and the AD group without sleep disorder (P > 0.05). The levels of total cholesterol (TC), triglyceride
(TG), low density lipoprotein cholesterol (LDL-C), tumor necrosis factor- o (TNF- o), interleukin-6 (IL-6) and
interleukin-1B (IL-1P) in ApoE4 carriers were higher than those in ApoE4 non-carriers among the AD patients with
sleep disorders (P < 0.05), while the levels of BNDF and 5-HT in ApoE4 carriers were lower than those in ApoE4

non-carriers (P < 0.05). Conclusions Sleep disorder in AD patients is associated with ApoE gene polymorphism, in

which ApoE4 plays a dominant role potentially through the regulation of the levels of blood lipids, inflammatory

factors and molecules associated with depression.

Keywords: Alzheimer's disease; sleep disorders; ApoE4 allele; inflammation; brain-derived neurotrophic fac-

tor; S-hydroxytryptamine

Bi] /R 9 6F BR A (Alzheimer's disease, AD) J& T
LRGORATIER . MPREAFERIRAE, EIGZEE,
B 5 o 1) SEE A< 9 7 7T 4R 25 F e mOME AR IR
502 AD SR BUH WA IFRAE , ™ HE R B AT
Jd S By O BRE . AT AD £ B B 55 A 55 A8 BIL ) 4
HEIR, HE RIS, BRAEATRRV, AD 8% iE
M 5T R AR 55 L A 3L L RAE M AR —E G
R B ER E(apolipoprotein E, ApOE) H 299 P&
SERRAR L, HIEN 2280, JUHZ ApoE4 5 AD i
WRAREY . EAERBITERY], Apok4 W] 2 HE I
BRACE AL, AR RAE RN, 77 AR D45 1 1 52
M) R85 R AR S H T AD £ B IR B 65 AH OC B
F D, I, A B G B 5 B AD B B AR B 65
A ApoE S5 AL N o fii . R TE ApoE4 5 AD {1 I
M B f AR H RAE D 1. MR EM R E RN T
(brain—derived neurotrophic factor, BNDF) . 5-# {0 i
(5-hydroxytryptamine, 5S-HT ) F{ & % .

1 BZRERE

— AR AR

PEHL 2018 4F 6 H —2020 4 7 H 15 1 1 B 4 e 56
T MHE E B2 0 78 1 AD FRE, AR UL 2% £ R HIR
Ji i 45 % (Pittsburgh sleep quality index, PSQI) #g 25"
B BE o A R AR B A 4 (42 41, PSQI > 7 41 )
B A AE A B HIR P A5 20 (36 191, PSQI < 743 ) o Hivpf
A B U B AT 2 55 v 25 B, Lotk 17 5 AR 60 ~
85%, WH(72.19+10.04) % ; CALRE . &P
29w L 13 AR AR A R R R A 4
PE 20 ), 2 k16 Bl AFE IR 62~88 %, P
(72.51+12.03) % 5 SCALFEE . BHh IR 2561, &

1.1

o R LA B LT 5 B S0 {51 ) 300 32 B it A AG: 3 A
SRR, B 276, k2365 S8 ~86%,
F1(72.61£9.60) % 5 SCARFREE . & LA 32 4
R UL B8 i, 3L E G L AR . SO R
Fegr, ZRIGFE L (P>0.05), HATA .
ARG A E B G 2 d . 2k H YA

=1
BIPS e

1.2 MANSHERRTRE
121 Ziadr OFFA€2018 i E R 5
FEAF 2RI R (—) ok I RIZ bR ifE ) AD 12
Wibs "™ @4 #< 90 % ; QIR TR .
122 Herking OFEARIIHT 3 H MR A T
PURE#HIE . BIRBEAYBITH; Q0. . B
PESR - ERAEE; OB BE R . 299l g
P B ZEME Ml B &, B AD LAAR i A 2 I IR [ A
WP 5 @ N o i A ZE AL, s IR 9%
ZHEBNEREEAIE . HURIRGE %5 -
1.3 FEMSFERIAF

S22 R B R A T BE S ( quantitative real—
time polymerase chain reaction, qRT-PCR N R Wi
FRA W 7 B A IRA R RS CG-05), &
Bl A= Ak 3 B A CVL PG ¢ B B 4 A7 BR A |, A S
TC6090L) . fiff Bk f & W Bl ik 4% (enzyme-linked
immunosorbent assay, ELISA ) i 77| & ( 3¢ [& U1 v & J
VN S/NEIDI
1.4 MEIEFR
141  ApoES Az kWA WETA 32134 ik i
FRAS B2 U DNA, &3t BB B ApoE 51 . Apok
E A 5% . 5'-CCTCTGCCC CGTTCCTTC-3', J% [f]
2 ¥) . 5-CGCCACCTGCTCCTTCAC-3', B4 K fF
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E PR EE A 8530 %
20 bp, M H A< TaKaRa A 1A . qRT-PCR J2 ®1 ApoELGEEMSH (%)
LK. iy : iy
WA 95°C TS YE 15 min, 94°C7AE1E 30 s, 55°C e o | e | v e
N ) . :H: AN N 3 7
B2 min, 6STIEM45 s, JLa5 DI, AR A R s R 42 20476)  26(61.90) 14(33.33)%
. PR .
JAPCRASEHT ) 99°C S min, VKI5 min, 52 REEGIERERA 36 5(13.89) 26(72.22)  5(13.89)
PO R b S PR R W PR BT AT 2 s, I 2R A {atHEH 50 9(18.00)  39(78.00) 2(4.00)
RUFHY Yaki:} 3.746 2.908 14.552

I B 52 B ApoEd #5717 2 KR #8545 20 28 2 L g /K-
A 5 2 fE [ B (total cholesterol, TC) . H i = Mg
(Triglyceride, TG) . % % B I & 19 0[5 B (low—
density lipoprotein cholesterol, LDL-C) .
143 i KR ORJH ELISA Kl AD £ i A
BT Apokd 517 4 L2 AR A% A1 2 B I3 2R A [H 57K
-, A 45 B IR FE T o (tumor necrosis factor—a,
TNF-a) . 1414 K 6 (Interleukin-6, IL-6) . 14
Jf1 42 18 (Interleukin—1B, IL-18) .
144 FpARARX BT R ELISA KN AD £ B i
BBt ApoEd 485 2 K A #5520 ST AR AR OC I 7K
V-, f44F BNDF, 5-HT.
15 SEitEHE

B 53 B 2K FH SPSS 22.0 Gt ik o A kL
ARSI (%) s, HeBCH X K s e BORH A
o bR (x2 ) R, B KK, P<0.05H
ERAGITFEXL.

2 #R

2.1 3HApoEZGEE S
Al . PR IRAR B AT 4L . R P AT I AR R A
4 ApoE2 . ApoE3 #5747 # L ILEL, & x Kk, 2
SEGIHFEEL(P>0.05), WEI,

ARl A MEARFEAFAL . R E A E AR B A
Y4 ApoE4 W H N LI, & KRK, 2564
228 (P <0.05) ; o A7 il IR B 75 41 Apok4
o & o7 Lo AR R AL MR A R IR S 4 (P <
0.05) , T fdt 5 21 5 oK 1 A7 B HIR 2 £ 2 Apok4 45 717
Hh R, 25 gt B L (P >0.05) .
k1,
2.2 ApoE4ifEimE 5 RiETHEE MASKF

F 45 9 2.1 F AT HT AD PR IR A R, 14 451
HEAT ApoE4 3£ 1 (ApoE4 #4741 ), 28 fil o #5747

0 PSR MR RS R4 HL AL, P <0.05,

ApoE4 3K (ApoEd R4 ) . ApoEd #5717 241 5 oK
PEHALTC, TG X LDL-CKF i, &k, 2
S G2 E L (P<0.05), ApoEd #5441 8 T A&
#ardl, Wk2,

%2 ApoE4¥THAERETFHBEMEKTLLE (mmol/

L,x=*s)
2551 n TC TG LDL-C
ApoE4 H#HF2H 14 612+125 1.83+069 4.25+093
ApoEd4 AHEHFH 28  4.64+090 1.55+046 3.14+0.57
tfH 4.402 2.182 4793
P 0.000 0.034 0.000

2.3 ApoE4 T A REFHBE MFRIERF
7K

ApoEd4 #5415 41 5 R A A7 4 il % TNF-a . 116 2
IL-1B KA, & efalky, ZRAZGITFREL(P<
0.05), ApoE4#ardilm TR A, K3,

# 3 ApoB4iETHAHERIETHSESE MBERERF

KT Lb (ng/mL, X+s)
215 n TNF-« 1L-6 IL-1B
ApoE4 HF2H 14 213.76 £ 52.60 122.41 +30.05 57.11 + 10.24
ApoE4 RHEHZ 28 124.75+38.02 72.49+12.38 3239 +6.54
t{H 6.197 7.655 9.519
P 0.000 0.000 0.000

2.4 ApoE4 T ASRIEHHBEMEHEXEF
7KF

ApoE4 #5745 4 5 K #7417 41 BNDF . 5-HT 7K °F Lt
B, Z&ifm, 25A4% 1% 8 L (P<005),
ApoE4 #EAF AR TOR#E AL, Wk 4,

- 76 -



Hal

M OE, 55 R B4 B DR 5 B R S B IR B i R U . SR R BT AR DC P 1 DG R

&4 ApoE4 i HHSRIEHEABENEHEXET

KFEEE  (ng/ml, x+5)
20 51 n BNDF 5-HT
ApoE4 HEHF 41 14 21.76 £ 4.20 75.96 + 8.70
ApoEd4 KL 4] 28 30.52 +£5.32 98.47 + 10.29
tE 5.369 7.016
P{E 0.000 0.000
3 Tt

I A B 72 AD 5 WL RRE, R R IR
7 B A6 R Apol S — i A 4 5 A AR 1
MR, 7ESh ko RERE Ik S fh 22 40 i 2l B vh &
HEREEAY A AR RRN, A MR
520 ApoE4 455415 3 1 Lb i 52 20 B oA P A e R e
e, T (e A M R P A B IR B A 4H 2 (8] ApoE4 73
M H LT, PRIER ApoE4 ) AD B E WK Y
I A HEAREERS , B ApoE4 ANALJE AD BUR 1) 16 K A
., I EL AT AR RGN AD fR A B AR B AR R AR KU .
Mr R AT BE . DApoE4 BURHLE 5 KW b B i
R TR O, T B VE K A 2 1 TTOAH 23 X B IR
FEE— s @ RE S ApoE4 X AD H 3 I
B . #RE B B 1K 25 A OC IR 0 R Y AR A
S SR IR B ApoE475 %% AD HR 35 B IR 5 5 14
FLARAE FHBIL 1 A B 4

I A2 A I ST ARG, AR 7K S AR
INFTIREA AR, TC, TG K& LDL-C K V-,
INFIRE 5 . A RIEIES, NS REXT 2 e
MG o 5 8k 3, P AR AR RV R — 2R
FEAMLAR 7KV S5 HENG A OC &R, 5 & 15 5298 Ak Bt
SNAFFEREAR (M)A, AR5 TC, TG & LDL-C /K
FEIEASG . APFRET R EY], ApoEd #4741 TC
TG J LDL-C /K F & 35 5 F ApoEd K4l . X —
gE R R AW IR oY 4 R, HE B
ApoE4 1) AD 5 BE DA R % 28 24 1A 2 38 B ok #5
W H SR, N Apok HE H 1 £ 254k 5 1 J§ 7K F
YIRS . A R R Al BE & ApoE4 Ay il 2 v g 2
HEZAS, S5REAMRELREERZ, &
I AG KR B — s R R, BT HEN ApoE4
T 3 9] AR I I DA S i B ARG

BEAR AT A S OB g ISR R A
K, T HZM A F R, TNF-a. [L-18 B4R

SRRV RAERF, HREHZEkb 2
FEAETF I . W T Fo i 25 55 0 B B2 JR) 30094
FHOCH KM ALZUrp B A Ry S AL 0 Az B AR IR 2k
P iz B AR A OC . AR, TNF-a.
IL-6. IL-1B %5 44 P+ R ik b8 AT 42 1 B A fs
S K TNF-o, TL-18 AT fE gEREAR , 7 7 &
WA, Wl fES2 T TNF—a, IL-1B K H™= ¥y a] LA
PAIE NF—kB LA JE 85 30 R BIG 5[], 17 NF-w B 7]
PIYE R TNF-o . IL-1B A% 5%, 78 BEAR /2 25 b 2]
Sl 2 T A A ™ . TL-6 S —Fh 2 Th RE 4N A
T, R A BEFTVE S IL—6 A B 4 0 b 5l I Bk AR
B, ARG MBER . KR EPERI, il
JZ 5T HENRIE T . ARUFRE SRRV, Apokd #4
20 TNF-o, IL-6 M IL-1B /K 5 & v TR 4
Sy BT IR RT AR ApoE4 R RALHI A ¢, H& =
SRR IR ApoE4 R 5| e — FR YN HAE SN, A I
B REEIB b . P HEN ApoE4 T 58 AD B3
() 9 RE SN, 3 T S0 A IR s 15

AD SBF AR A AR AR, HREAE s O R SE
VAR i PR OXGT e IR o 52 M) i 2, A pRoRd LA DI Y
i 3 A0 AR AR E I M IR T A N A 2
S, ELAOABRE R ER AR R IR AR ™R
BNDF J& FH & EFEN, WL R &N E bk
BDNF JE /N BRI ARAE . AF e & A4 R o T
@R /NP, BNDF F 2 RIK TR EL)ZE . D,
T i SF A, AR T RE . (R HE A
JLHE . S HRMTIEME, MHLIK BNDF Fik AL
B Ep T T 2, AR 2 R G0 58 filn] 9
PERRAG, RS R BIAR . FE B IR i H B AR
WSR2 W], ApoE4 #5741 BNDF /K °F & 1% T
KA, 8 Apok4 W] BE 2 P BNDF (1) % ik |
BNDF i 3¢ 14 W) 2 5 SO AR RE MR 1) & 4E 1T Apok4
i BNDF WML A Ff it — 2D 5T

5-HT J& TWEATA Y, 5 ARIENR | 9 58 55 4
FRINREAH G, 5-HT K-V F & vl & 4 5T ABAE o
WL I, RS MO AR E K BT DL S-HT
Jo R EUIARAE AR W 5 22 Y. 5-HT J& — R 7E
T . il KIS g i, HoK
ST 2 T B A R 28 2R G5 11448 ke R 22
ORI /D 5 > H KPR AR DN AT R 5 Sk HIR A 26 D
B ARBFITEE R LI, ApoE4 #EHF A S-HT K
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FART AR, I8 ApoE4 7T RE 23| 5-HT &
15, S-HT IR K S PR 208 S X445, 2R
Jii R 5l HR B, S SIS L B PR Bt 1) A2 A=, Tl
ApoE44ii] S-HT BIHLHIT A Fr it — 5T

i bRk, AD BEIF L MEIR BG5S ApoE KN
ZEMEA R, Ho ApoE4 X% 28 15 52 i 3
HE A AT RES ApoE4 377 E ML . AAE N 5 L2 i)
RAR SN 77K A e o IR A BT IS B A — E A 2
AL, JREEREFE AT R A e Kl a4 S R Al 2
Bt — 25 Wt A A AR AL
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