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[# ZE] BH IET/RKIGEE (alzheimer s disease, AD) £ B I MYFETE 1 42 (amyloid B—protein, AB) JHZT 25 | Gl M 2 A LA (L ik
(Mn—superoxide dismutase, MnSOD) ]SRN S EEIANAHNENIAES M, FiE #2020 458 42202245 8 TV rE S8 — Mt Ebi iz
SIGITHY 106 ] AD FBEVEOMERA , 55 AL S ERH 0 MR FEDCAL R 110 A2 FARRR AR BV VX IRZH . D HTHTE IF e Ry — i
Bl SRS A RINAITHSE B2 (montreal cognitive assessment , MoCA ) XU 2520 & Z AR AR 1A , 1B e 60 2 B (enzyme—linked
immunoSorbent assay , ELISA) RIRG AB42, JHZT 25 M MnSOD 7K, [E] I A ] g e electroencephalogram, EEG ) W 2 B R 7 AB42.
JIHET 25 MnSOD BYZE 5, 20T AD SBBE MIETEMRS EEG 595 \MoCA T Z[HIE A BR S IAARLL W ZS2R1M7E AB42 JHZTZE Mn—
SOD B BEM, ZEREFGIHE (P < 0.05) ; R RZEDHTEE R TIR, MoCA TFOTE AR42 < 2.33 mg/L JHZT 2% < 20 pumol/L . MnSOD <
104.20 NU/mL .EEG EEFSH FRESEARIEZ (P < 0.05) , Z o0& ERT T4 R TR AB42 < 2.33 mg/L JHLT 2 < 20 pmol/L Mn—
SOD < 104.20 NU/mL EEG EEEFH &5 AD B & & AN ERIERE R (P < 0.05) s RIF EEG ™ EHAZRE , HIMjE AB42 JHT N Mn—
SOD AL B SELF 88 (P < 0.05) s AHSME T EE SRR, 117 AB42 JIHZT 2K MnSOD 5 MoCA 5> \EEG AR A A % UL A (P <
0.05), Z5iE ADBEEIMNE AB42 JHZLF N MnSOD /I BEIR T E B EHERHA, SREFINNIEEAU DA, H 583 EEG FEER
IR PR PRI AB42 JBLTZE M MnSOD 7K EXA R HHFTR AR ISR F I B s, USR8 T AD BB RGN A
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Correlation between serum A 342, bilirubin, MnSOD, and cognitive impairment
in patients with Alzheimer’s disease
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[Abstract] Objective To investigate the changes of amyloid B—protein (AB) 42, bilirubin and Mn—superoxide dismutase (Mn-
SOD) in patients with Alzheimer’s disease (AD) , and their correlation with cognitive impairment. Methods A total of 106 patients
with AD who were treated in the First Affiliated Hospital of Henan University from August 2020 to August 2022 were selected as the ob-
servation group. Meanwhile, 110 age and gender—-matched healthy elderly controls were selected as the control group. The general data
of all subjects were analyzed, and cognitive function was evaluated with the Montreal Cognitive Assessment (MoCA) Scale. Serum AR
42, bilirubin and MnSOD levels were determined by enzyme-linked immunosorbent assay (ELISA). Serum AB42, bilirubin and Mn-
SOD under different electroencephalogram (EEG) monitoring results were comparatively analyzed. The relationship of serum indexes
with EEG abnormalities and MoCA scores in patients with AD was analyzed. Results Serum AB42, bilirubin and MnSOD in the obser-
vation group were significantly lower than those in the control group (P < 0.05). Univariate analysis results showed that MoCA scores of
patients with AB42 < 2.33 mg/L, bilirubin < 20 pwmol/L, MnSOD < 104.20 NU/mL and severe EEG abnormalities were significantly
lower (P < 0.05). Multiple linear regression analysis results showed that AB42 < 2.33 mg/L, bilirubin < 20 wmol/L, MnSOD < 104.20
NU/mL and severe EEG abnormalities were risk factors for cognitive impairment in patients with AD (P < 0.05). Serum AB42, biliru-
bin and MnSOD in patients with different severity of EEG abnormalities were significantly different (P < 0.05). Correlation analysis
results showed that serum AB42, bilirubin and MnSOD were closely related to MoCA score and EEG abnormality (P < 0.05). Conclu-
sion Serum AB42, bilirubin and MnSOD in patients with AD were significantly lower than those in the normal elderly group. Besides,
these indexes were closely related to cognitive impairment and the severity of EEG abnormality , which indicated that they could be used
for early prediction of cognitive dysfunction,and help to take targeted measures for patients with AD as soon as possible.
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[T /R 7 15 21975 (alzheimer’ s disease , AD)YE £
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—=2 PR S R 3R B AR AD R AET A S
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AR L OO I PR HSOCTE ST [l P
AT DL B X A S S R 2R AR
W R 2 TR ) 4T T B, LI/ AE TR H H AT
T AD [ A& 99 DXL v A o 4= I 3000 & SRy
LAERE B PREEAE IR B AR G T HL7E AR 5G4k
B2 B JE M FESE F 42 (amyloid B—protein, AB) 5
B 5 AD & A B VIR, HoOP iU # 2 2EPERY
BT EFETE R, AT FH M 2 A LR AR FE T, A HK
AL AT g SN DI RERE AT B R P, LR B AT
FENPR I 40 M b 55 I D B B AR R4 A FE B AR A,
IR 22 DL B, ACEBRARH UL T ™ 3 i,
AEZE IRTAE BT T4 A IR LT R KB AIR 4R
AN (KR oY ey aa R AN SBP et e N T P i
B 15 A T ( Mn—superoxide dismutase, MnSOD ) /& A\
AR PN S A A D R B, RETR R M A B 2 1, 7R I
PR L RT T 519 S92 W B ™ 8 5 i PRET X 1
T AR42 JIHZL Z & MnSOD /K F- 5 AD A FThfie
B8] ) 6 RTINSy itk — 20 WA AD f8 25 & AT
R REA T A BEAL , A T 106 1] AD 835 5[]
9110 1] 1E % 2 AF NSEAT XS oA, DU G IR 23R
BB DEIE B A PRI

1 wRST%

1.1 —R&ER

BEH 2020 4F 8 J 2 2022 4F 8 J T g A4 — i
JB BE B 332367 1Y 106 491 AD BB A A ULER A, 53 e X
(i) 307 5 WL 2L 4 1 P 1) AF D TEC 174 110 44 £ e A£G &
VEX BRAL, A AARIE - QOFF G o [ B R SR 4R
YT HR R (2020 4R 1) ) g Wik ™ @A 1 1 5 2l
Bt N O3 B 25 2R AAERE T 2 s @ REIC & 56 A
SRR e MU A, I R BB 588 ; DR B R XA
WA R . HERRARHE : D& T HALRG RN ; @
AD LA A H i B 0 5 | S X A T R 2 s ot b
T s @R HAb U AR A 950 ; O L G ©F B
PR s HEJHE | R AR B AUFFIE L e o s DIk
Be& TAESCh R R UT# . WA — ORI 2E S TE 58
HFE (P > 0.05), W1, ARUFFELEEBRIEZ G
SHAZIR (A5 :202003011) .
1.2 A&

SRR RN AL 1 2K (montreal cognitive assess-
ment, MoCA) X WERZHINHI DI BEHEA TPPAG , LN AL 45

F1 VRASIRA—REBLE T £s, n)
Table I Comparison of general data between the observation group and

the control group (¥ +5,n)

[ESES WMEEL (n = 106) WAL (n = 110) t8{x* P

PR (F1) 0.015 0.902

% 55(51.89) 58(52.73)

9 51(48.11) 52(47.27)
KE (kg) 65.47  5.44 64.18 £ 560  1.716 0.088
SR TR TEEL 3 ) ,
(kg/m?) 2254 + 2.15 23.02 + 254 1778 0.077
() 69.58 + 4.66 7018 £ 5.02  0.910 0.364
SAUAREE (4F) 12.44 + 3.15 1239 + 420 0.099 0.922
AR 5 (151]) 1.001 0.317

H 64(60.38) 59(53.64)

o 42(39.62) 51(46.36)

R2s [B] S AT IIRE 5, a5 44 3, 10120, 1 & 6,155 3,4
%0, SER L5, E 11 6, 533058, < 2643 HAEAEIA
HITIREFRE AT, th 2 24 M P RRBE AR P 5 43l il
B4 A3 KL S mIL, T3 000 r/min B.C> 10 min Ji , 4
A5 1ML 375 A A A0 I B O 2 I o ik (enzyme—linked im-
munoSorbent assay , ELISA) I 7 L7 AR42  JJHZT & K&
MnSOD 7K, &7 & (xy-E10209) ¥e £ i (SH L)
TARABRA FAE”  Fe i S AT A E . PR T XS
S RGN AB42 AT 2 Kz MnSOD 7K - IfiL. 775 11 i £, /&1
(electroencephalogram , EEG) , H: EEG R I E 4k £ )
FE M R AR T i 3B A SR o B0 LS YR HE R
S POE T E R AR R o BRI, B U
KRN PE B3 2, 0 WG S I s v BE S8 o BT
HEH R B, B 0 AR, B S I |, A
ANKIRR ; BB S8 o U S F RS LA 0 U D %
Wl 3, HARAE I Sl B AN KL, A 2R B B
W,
1.3 FitEHE

o FH SPSS 21.0 et 2# R4 Ab BREC A o 112 W5 Rt
DISSEL + BRUE2E RN A1) L kST RE A o K50, 2
P LR FTBC X ¢ K 36 5 THECREOR LA 73810 (%) FR
FOEER FH xR 56 5 LAIMLTE AR42 JHZT Z . MnSOD /KK
H AR i, MoCA P43 (EEG ™ B2 A PRAR 2, R PR
R M Z I NE logistic A HTBLRL AT HE R, AP <
0.05 hEFAGIE L,

2 &R

2.1 MEBEASRAEEG KM RELE
WLl EEG S5 A A 2 0 130.677, 2 54 5e 1T
R (P<0.001), M52,
2.2 ME2A57EBLAEAR42, JBLIE MnSOD L
St RELHAR LG, WEZZH AR42 JIHZT 2 MnSOD 445
fR(P <0.05), 1323,



164

PEREERI RS54 202441 54786 20
Journal of Southwest Medical University Vol.47 No.2 2024

R2MEASIREEEG MR LB N (%)]
Table 2 Comparison of EEG test results between the observation group

and the control group [n (%)]

S n EEGIEW  RESE  PESE EER
MLl 106 000.00)  29(27.36)  37(34.91)  40(37.74)
MEAL 110 72(65.45)  30(27.27)  8(7.27) 0(0.00)

=3 NRAGITHRHEAB42. FBLE MnSOD ELE (X = 5)
Table 3 Comparison of AB42,bilirubin and MnSOD between the obser-

vation group and the control group(x + s)

S n AR42(mg/L) HEZIZ (pmol/L) MnSOD(NU/mL)
W2 106 151 £ 035 1211 * 3.67 67.54 * 12.09
YHREZH 110 210 + 046 1514 + 398 102,58 + 15.01

t 10.580 5.811 18.523

P < 0.001 < 0.001 < 0.001

2.3 AD BE L EINMIBEIREREE ST
PRI ZAY IS B R, AD % AR42 < 2.33 mg/L.
JHZT 2 < 20 pmol/L 2 MnSOD < 104.20NU/mL [ MoCA
P43 44 B 98I (P < 0.05) , EEG H S H H &2 (P <
0.05), L34,
F4 ADBERENAYEIRELRAES [0(%)]

Table 4 Univariate analysis of cognitive impairment in patients with AD

[n(%)]
" —
R o by X
PER 0.965  0.326
Lz 55(51.89)  35(63.64)
28 51(48.11)  37(72.55)
Fiy > 80% 26(24.53) 14(53.85) 0520 0.771

AB42 <2.33 mg/L 68(64.15)  50(73.53)  6.637  0.010
JHZT 2 < 20 wmol/L 64(60.38)  48(75.00)  9.659  0.002

MnSOD<10420NU/mL 67(63.21)  50(74.63) 13.594 < 0.001
BFFHAEER 1272 0530
i 41(38.68)  20(48.78)
s 37(34.91)  21(56.76)
BRI 28(26.42)  12(42.86)
EEG 16396 < 0.001
RS 29(27.36)  12(41.38)
HHEE S 37(34.91)  16(43.24)
Eia 40(37.73)  33(82.50)

2.4 AD £3E AB42.fBLI % .MnSOD 5\ MHRES
% logistic Bl )35 4
DL AD f35 MoCA P43 /F BRI A8 5, DL AD F 25 1
T AB42 LT ZE MnSOD K H AR it T Z R T,
45 B I R AB42 < 2.33 mg/L IHZL & < 20 wmol/L, Mn-
SOD < 104.20 NU/mL \EEG £ 5% &R0 AD & &
ANAERFE G R (P < 0.05), L3S,
2.5 EEGARSERE AP42.JBLIE . MnSOD Eb#
EEG & 5% 41 117 AB42  IHZL & & MnSOD 1
WERTFRESFH ShERFH, —4dMHEEA%
HE X (P<0.05), ¥E6,

%5 ADE#H AB42 B X MnSOD 7k £ 5N MIRE S F = logis-
tic B3 434
Table 5 Multivariate logistic regression analysis of AB42, biliru-

bin and MnSOD levels and cognitive impairment in patients with AD

2

ESES mHAE AfER Waldy®  OR P

AB42 0.203 0.055 3.428 0.862  0.027
JiECaNEN 0.284 0.098 2.207 4451 0.004
MnSOD 0.584 0.191 2.159 4008 0.001

EEG - 3.498 - 0.141 2.114 3.901  0.001

#6 EEGARRETRE AB42 fBLZE MnSOD tb%; (x +5)
Table 6 Comparison of AR 42, bilirubin and MnSOD among patients with
different severity of EEG abnormalities (¥ + s)

S n AB42(mg/L) FHZTZE (umol/L) MnSOD(NU/mL)
BREFEME 29 1.62 £ 0.40°  13.44 + 3.75° 69.94 + 11.57°

FEESEE 37 1.49 £ 0390 11.28 + 3.54 65.42 £ 10.36"
HESHE 40 130 + 025 8.44 + 2.96 60.35 £ 9.40
F 7.462 18.811 7.322
P < 0.001 < 0.001 < 0.001

E: 5 EEFF AL, P <0.05,
2.6 &5 AR42 . fELE K MnSOD 7k F 5 MoCA 47
EEG R EREHEXEN T
Pearson A& AT 45 A WoR | LT AB42 /K- LI
THIRLLERKF . MnSOD 7K-F- 5 MoCA PF4r 2 IEAI G, 5
EEG 2 A, IR T,

R7 IIiEAR42 JBLIZE R MnSOD 7k F 5 MoCA %4 (EEG B T2
EHRRES
Table 7 Correlation analysis between serum levels of AB42,bilirubin,
MnSOD,MoCA Score,and EEG abnormalities

2 EEG MoCATFES
r P r P
AB42 - 3521 0.014 2.398 0.023
JIEEAREN - 4.337 0.002 3.119 0.021
MnSOD - 3.240 0.018 3.564 0.019
3 it

3.1 AD Il AR ERAK

A SC G s 2R R 3 s & kA 1 i AR
F Hih 60% 1k AD FR N 1k H 45 ™
i ,85 % VL L AR BRI LR E Hi5 40%, B
Joa N 3 750 J7128 ANy R R A BORS # AT A AE
AR AD BB H DL R B, AR AR i A e — B
A Z IR e AR R UL W] B 5 &R 2RI
R E B B O R B/ PO LA SO A R A
FHEE A ERERR AL LA S AR LRS! (B AR 7E AD Fi%
H AR FH A 41, 75 B Z R BFSE IR SE HAE AD A4
I IVEH
3.2 AD £ AR42.fBLI = \MnSOD 5L &R £ HI1E
KHESHT

AR R E B I RUE Sk AD 1) OGS ik & PR R,
ARHFFTHEEA AB42 7E AD BE TR & R K Z IR Y
FEAE HAHDTRBURAE , R MR Jmy ke TR | i
DO, KA Z ST A i 2 e B S R
M (R A BEY) | SRS & RAE A st T A AR



VIR ERIR= AR 20244F 5B478% B2
Journal of Southwest Medical University Vol.47 No.2 2024

165

BOE A SRR S RO A E S ITA T
WU AR 4 B R AD SR I AR42 K FELE
0T BRZH AR, (H B A 78 SO AD B R H oA
23 P S RS A UL AR42 B K m AR — S e
TERR TR AD , 75 23— 9T

RRZT 2 HA W bR H 2 bt SR E R, i 2
NRZFp A=Y D BE B E B Y 5, 78 R A AR
JEE gz I ZE LA DB h e ke 4 B RO,
P AH B ST A5 50 10375 A B 2T Z K SR A 45 1 45 P A
B i 1) 7 R B 2 ) A AR A DG MY FE AR T h A
FNTAHFEZS S, BN HD)RE R A 52 ARG, 1A
L35 ARZT 25 /K B i At T RS2 AD & AR DA HTEE S

MnSOD NI J& ¥ bk 4R b i 420 A el S6 10— 4t
FALEE . 6P ERR O B S SR TP DL 234 44
FE P o3 R4 S8 RN 232 £4 (g X BT R 5%, 2 kG
Py S FR B T2 A TA S0 RS, ELAT O 5 B Min-
SOD i ¥, 7] WL MnSOD W] 62 5 #f 3 246E & I A A
BRER A AR, ARSI 4G S /s MnSOD 7KF-45x)
A%, H 5 MoCA P4 S IE [ 56 &, 40 Hr Ho s 4 ] RS2
— 7 EAEAUARBT AL B i & AR Re L
ABAEF A oA A A E AR A 55— 7 i, Mn-
SOD X ¢ Jo 240 Jifd =LA 61 73 A AR 30 VR AT, T AR i 22
TG, T AD B AR AT 32 46, 7F MnSOD £
AHERTT, SECUE AP R AL Z RIS,
HEIT S R HEE S TR,
3.3 AD E#F1miE AB42. BB £ K MnSOD 5 EEG &
EIEEMNEXES T

ARFGEEE R s EEG 2 S5 4L ML AB42 JHZT
2 KA MnSOD ¥ B E M TRE S Ra 4, LU EEG
WE7E AD BB PR R EEAE R . MoCA TF4r B R
et & B A TN RE J10EAG  1H AD HR 7 ik
FFICAZI | 15 T 74038 RE 1 S5 AT BB 2 B = A
PP 22 1 EEG VE NI Rk D e W - Bt 2 — , n]
XoF KB T L TR AR AT A A AT AR P A 4 T L
A R SR A T P R R A, A BT R R R A
B AT A G D RERAS A B, 7R E R AT RE L
HAEEE L,

4 Z5ig

AD B AR42 IHZTZE MnSOD 5 HI N FShfie i &
FIEBEY XA, H 5B EEC S fL i s Mo, il
ML AR42 JIHZL ZE B2 MnSOD 7K A g FLIH T AD £
FINHI e A FR .
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