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Objective This study aims to investigate the impact of APOE genotype on Traditional Chinese Medicine
(TCM) syndromes and bacterial infection risk factors in Alzheimer’s disease (AD) patients. Methods A total of 158
AD patients, diagnosed between June 2020 and June 2024 at hospital, were enrolled and grouped according to their APOE
genotypes (e2,e3,and e4). The APOE genotypes were determined using PCR technology. TCM syndromes, including
Phlegm-Dampness Obstruction, Liver-Kidney Deficiency, and Qi-Blood Deficiency, were classified according to the
“Clinical Guidelines for Traditional Chinese Medicine. ” Bacterial infections were assessed based on clinical symptoms and
PCR detection of common pathogenic bacteria. Clinical data were statistically analyzed using SPSS 25. 0 software, with
Chi-square tests for univariate analysis and multivariate logistic regression models to analyze the associations between
APOE genotype, TCM syndromes, and bacterial infections. Results APOE genotype analysis of the 158 patients
revealed that the most common genotype was €3/e3 (50.00%) ,followed by €2/e3 (27.21%) and €3/e4 (17.17%) ,with
€2/e2 and e4/e4 genotypes observed in 1. 92% and 3. 83%, respectively. No patients exhibited the €2/e4 genotype.
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Among e4 genotype patients, the incidence of Phlegm-Dampness Obstruction was significantly higher (84. 00%, P <<
0.001). Additionally, the proportions of Liver-Kidney Deficiency and Qi-Blood Deficiency syndromes were higher in €2
and €3 genotype patients, while these syndromes occurred significantly less in ¢4 genotype patients (P<C0.05). Regarding
bacterial infections, the infection rate in €2 genotype patients was significantly lower than that in €3 and e4 genotype
patients (P =0. 008). Among these,e4 genotype patients had the highest infection rate of Porphyromonas gingivalis
(32.00% ,P=0.015) , while no significant difference in Helicobacter pylori infection was observed between genotypes (P
=0.376). Multivariate logistic regression analysis showed that,compared to €2/¢2 genotype patients,e3/e3 (OR=2. 34,
95%CI:1. 12-4. 88, P = 0. 021) and e3/e4 (OR=3. 12,95% CI. 1. 45-6. 73, P = 0. 003) genotype patients had a
significantly higher risk of bacterial infections. Additionally,a longer disease duration (OR=1.10,95%CI:1.02-1.19,P
=0. 045) was identified as an independent risk factor for bacterial infections. Conclusion  This study reveals a
significant association between APOE genotype, TCM syndromes, and bacterial infection risk factors in AD patients.
APOE genotype and TCM syndrome may have potential predictive value in the clinical management of AD,offering new

insights for early detection and intervention of bacterial infections.

[Keywords]) alzheimer’s disease; APOE genotype; Traditional Chinese Medicine syndrome;bacterial infection;risk factors

Fu] 71 ox 1 2R 9% ( Alzheimer’s disease, AD) & —Ffr
HEJE AR 2 BT PR E BRI ICAZ T =R A A
L RE A FNAT Ry S, ™ HE 5 el B A ) AR TR BT R AL
SUIfE . B N DA R L BT R 2K i R A
R R B TE . OO 4 BR O T B 2 AR T R RE
Rz REHMTH AD B &R LT R 2, ¥
KeisiAl REE  Agis S 2 0B A7 M 4 224 Oy m {H L
IR IR A 52 4 B A 30 4F Ok, MR bR 22 (4 BF 5 3%
B], APOE B[N (ZRIEEHE H E D 5 AD ) & 4k fi ik
JEF VMG L H & APOE ed 8507 5 H L B #0002
AD fy F A KR Rz —

e b AL GE BE 2 v BT R T RO VA ST H K
T EAERYS W AR AR R I DR R B AR AE R R S
RN RIAT T . BRI A R N B 4% LI
B AN IE S R IE A T X S E T A AR I IR 3R
AR R EEAH BN ERY . RECAHM R
BT BEIERLS AD @ AHCPE H s N R 5 R IE
BRI E & 0 RG340 WF 98 . APOE 3 A Y A [4] 43
RITTRESZ M AD £85I R 3R 78, T 5% i) v 2 i 78
U= P A e o7 ¥ SR I I = B B S R
AD FR S B R R EAE S AD BE WS
B3 T RE S H AVNE ME AR RE S8 40 1A J2E e TT BB T8 A i
BRI TN AR A 22 BT PR AL 1 R A . PR R
APOE JFE[H 315 AD [ 35 40 i B 1 ¢ &, Ay
file AD 195 BRAL ] 42 A58 A AL AR . AR BF 5T B TR AR
APOE JE[H 73 B X} Bl 7K o it B 522 b BE R 2 5 20
R FE I LR 52, 1 — 204878 APOE S:[H 5
PR A P IR e 22 ) A B DG &R L DA AD By APk
12 I7 $EHE R AR A

MNHRE5HIE
1 HRMH

EHE 2020 4F 6 H-2024 4F 6 HWARIZEEBERL N
B JR D BRI 158 Bl . BT R E AL G IR %
R W I A7 6 O # B5 1592 1 5 4011 F 058 100
(DSM-5) X B /R 2% 1 BR G 1) 12 W b o o HL 42 52 3 58 3
(I DR VA B 28 545 24 R 25 (il CT 8 MRD D) &
MR AR AT . W 58 5% 52 00 9 A B v AL 3 - (1) 4R IS 7
60 2 LA b5 (2O FF A Bl IR 2k 1 BRI 1 1 AR 12 TR s 4 5
(3) RSB AT HA P 22 2 BRI - F 48 AR 55 5 (4) 6™
O VB E RGN . HEBRAR MRS (DA
ST AT Y M B 4 B RE R I SR 5 (2) FE AE LA
TG A B A 04 S8 5 (3D A7 TR ™ B P 5

O A R
JIr Ay B 228 3 A R B B BP9 7 R PR e
e WAL,

2 AOPE ERF#HE

X H R & M 4% =X & W ( Polymerase chain
reaction, PCRO-ZEGH 4 1A i APOE JE R AU, R 4
B B ki 5 mL, B P EE L s AE . SR
DNA )5 f# i Applied biosystems PCR {¥ (3% 2k K i
IRBEHEE 23 Tl . ProFlex) % M8 12050 & U6 W1 #8 1F (A 26
ApoE Jt B Z & & W Kk 50 & B oW E
10193400487) . & M43 APOE [N 7Y,
3 HEIERSE

AT BEE R O3 2Ky =B T4 AR
BT P B AR AR b B W PR A2 T RS )RS 28 B i PR AE
AR RAE B DR AT 258 6 B 45 2R — Eond O nlad %
SREUETY . B AR o O LU JLZE : (D BRI B 2%
WE B RIS TR IF F IR KR B R
DUE T & VS Bk B U0R 45 5 (2) P A Rk B
e 3D IATRR VAN P = RERILIN 3 1 N N Gl
R WKUTAN A 5 (3D M P B IE : JRE RNk w2 T,
RIRZE JHAEE EAONR T BOR k5555 . )



POE R OR A F A A
Journal of Pathogen Biology

2025 4F 4 H 55 20 HBE 4 1
Apr. 2025, Vol. 20,No. 4

3 S8 1R I PR 2 B % R v I O ) B A S8 AT 2R
BEAE i He T 2R Y L I 50 SR AR DAY H IR Y 8
A E L REIH O — AN IERL . LA PR 20 A ) HEA 7
4 E BRI

240 TR G B PP A L 10 B R I R
A B A B B 3 A PCROREIN - (1) I 9 15 5% < 2R 42 bk
L5 el A5 AR o 14 L 8 R 0 R AT B R L UL A R A
KAFOL . 35 I W0 1 0 Bl A A 5 L B0 T 40 A A
BRP BERREA 45 22 B T SF AT P e A5 (2) 1
TR < SR G TR 1B oR A T M P A A B A A 38
I FE AT AR YR R 5 (3D IE R PCR A« X T
P i R A I 9 R SR SR IS AR A T 52 I 2
2 PCR B ARKG AN B DNA 41 1 2 e 1 4 52 A o
N RS HR D — Rl A A I D B L B R AR R SR
A1 PCR G o 24 i 2R BH 4 45
5 HitFESH

JI A B 35 6 1 SPSS25. 0 GE it B Ak 2R AT 20 #r

FE BEBICHE LX) B+ BRME 2 (o £ 5) Fo » 4L I) He SR
TR REAS ¢ K B0 805 2290 BT (ANOVA) 4y B4 1R
F-k 7 ¥ 56 (Chi-square tesO) #E47 L&, N T i —2
PEAG APOE JE [ 53 A1 55w R TIE 7 e 41 R e 2 Ji] (1)
A 37 5% 7 A T1 22 TG Logistic [ 5141 BF 45 1 7 i
AP 25 CHNAE RS PR PR 45D . AR U R -4
ANHE WA L (OR) o H 95 W B X (CD . FT A
G T2 R B 1) R UM G B, P <20, 05 22 5 A G i 2¢

#H R

1 BEEAER

AL A 158 1812 R B R 2% i BR i (AD)
R, o Bk 80 fi (50. 63%), &k 78 i
(49.37%), HH 60~85(72.546.3)% , &4 b
AR R R AR B I 2l AR 2%
SRGIH#E X (P>0.05), L% 1,

x1 BEEFER

Table 1 Basic information of patients
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Table 2 Relationship between APOE genotype and TCM syndrome
types in AD patients

R (;2:%6) <§i%”7> <§4:%J5> RIE P
PRBHLAIE  18(39.13%)  36(41.38%) 21(84.00%) 22.389 <C0.001
JFEARIE 15(32.61%)  24(27.59%)  2(8.00%)  6.650  0.019
P EIE  13(28.26%)  27(31.03%)  2(8.00%)  6.365  0.018
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Table 3  Univariate analysis of APOE genotype and bacterial infection
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Table 4 Multivariate Logistic regression analysis
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(BRI %) 0.021 0,015 1.805
PESCR A vs. o) 0,368 0.301 1,524
ARG 14 0,093 0,046  4.032
BERRAG (K vs. &) 0.551 0.394  1.964
BILECH vs. &) 0.413 0,312 1.760
TEOWCH vs. ) 0.628 0,417 2,235

1.02(0.99—1.06) 0.071
1.44(0.80—2.60) 0.217
1.10(1.02—1.19)  0.045
1.74(0.80—3.81) 0.161
1.51€0.83—2.74)  0.185
1.87(0.85—4.14)  0.135

i

AW TR A 45 R R WL BT R i B (AD) S8 H
e3/e3 RUE e UL A L P ed S DA 7R 58 35 o R I B
SRR A A AR R B T €2 A €3 YR P LT
AN A UE R0 P RE I B B R HLAE ed BUBE R X
SRR R AR R PR AR X — B B WS A
Sreie— 80 4R APOE JEIRIATRE S AD 9 1if IR %
B OUHR S P IR R 4 AR L FEAR TS
DR B A5 EAE e4 7R RRH v B0y e 7 30 A 3 v T B I
M e S DY R 2 AR R AT 1R A A O IR L % 1 L 4
E AT i LD N 1 53 5 1
DIAH G - X AE R BE T 0 9 5 1R R OBUR R
BRI SRR A MR A R RS
HEUEAE €2 B 3 Y SR Hh A 5 2B B O i DL » i ] fiE
51X 4 5 5 PR 5 A B8O 1 AR O R E A AR T IR
AR PORBHLAIUES 4 B B FH GRS
AD [ 9 AE SR A6 R 85 i BEPL A A G . APOE
ed A7 o7 5 PR LRI -55 MG B o A5 AT B 9 T i A 2 R
Repe ol A oh A M o RE B0 1 B DDA DG L X
Flpf 22 28 GE R0 1 40 07 1T R 2 i 10 P 0 T2 G 2 i
FEORMEAIER A A . B A FFITIE . APOE &

HALS AD B MIRIRRRABEI LR, BN, 4 I
PR 75 8 2 35 5 1 B DA R ) e B AR R e S5 A IR (H e
EEIER S APOE JE R A 56 & 4 0 Aot . A Bk
GBI TP BEIER 3R G AL N B A AR L OC AR U H 2
FEJRYT W L mTRE AP AR 1 b P B 45 B TR T SRt
WA .

200 AR T T S R T R B 2 RN ER A I A T R g R
WEART €3 A ed B H b ed BY 1 2 Rk
DR B B SR e R A . X — 45 SRR R APOE 2t [ R
Al AD B I G S0 SO XU B DDA 56 . ed
B DR AR B R N T R T T 1 v KU T R S T R G
114 Ty fi 20 18 R I i 5 B ) ) R AR OG . A SR b B
JLT ) R R AE o4 BB LN B2 X T RE S 1
A I RE R B A S AD B R T % b 25 A Y,
PR AD BETER [ APOE 3 B 2R 1% 41 1 J2% 42 XL
W HLA 25 5, L HAE s 100 1, 0 % B A PR R 4
E IV P FE 52 I . APOE 3 B (1% S [7) 25 o7 3% R 78
AD A 32 08 o R A5 S O 28 RE DL
L% 57 B ) SH R R 52 BR, e4 B9 APOE & [H AT R 3 1
8 58 R e A AR A BN AR AR B 2 i R e T L (A5 1
DRI f) B B ) e AR R R A S R b
AR P TR 4 1 SO T Y B e, APOEed AJ AEGE i
R U R G0 A TR I BN A A TR E R R A B
MERE . CHPIREYWAD BE M REREIRE
22, WA IRy o R D 4 . 5 AD [ & A fnidk
JA LN, SR 6T APOE SER LS AD % 4118
BRI R IAR R AL, KRS8
/R T APOE 5 [R5 55 41 18 J& e 22 18] ) 0 72 DG BE A I
PR X AD R G D RE Y T R AL T B AKE .

Z N % Logistic [l H 537 25 5 /R AHEL T €2/e2
IR H ,e3/e3 T €3/ 4 Y HR B 1Y 41 T R e XU RS i 2
WA, SO Y SE Kt 2 A A R B kST S S T
2. %45 R, APOE K& R 58 155 149 e 15 40 1
JEYL IR 5, e3/e3 AU €3/ed RURE MK T €2/¢2
TR LA S O 1 0 R U e KU L I R A R e
bl EPL L T P R e XUR: . X — R BLsRIE T APOE LA
RUFE AD B E e D) Re b i B BEAE L 0 R AR A T
TR (1 v RS, AT v, T B T T Y SRR e 2 o R
Gy T TR G . B Ab 05 FE 1) E K  Sg 35 0 m T Al R
TR 1 LI, $18 73 i o 6 1Y) a0F IR BB T S RSB
WiEiE YA B RN, €3/e3 TR €3/e4 TR H
PR 458 1 Je e XU T i 5 3 e 356 R 80 Sk 88 I g ) 9
ZESARSEN L AR A KT o AR | 41 L I il R S
JER Y Ty B 1 38 0 % DDA 56 . AD FRE BE A5 9 R Y
J& O] RE BN T AR RE | I G B R IR A £ E ML X
{540 A B 5 S AR MR N E A RIE AR . S gt



OE R OR A M F R E 202maH 20 B4
Journal of Pathogen Biology Apr. 2025, Vol.20,No. 4

W, AD B85 19 S 52 D RE A7 AE BRBE 0 O R i A
() S it 52 P PR AR . B A BESE 4R i . APOE ed
P05 20 AT R g ¥ XU 1 AR 56 L SR L B3 APOE
R DR D 5 40 T SRR 1 22 DR R M B D AR T O IR A
AD BF PR X — REKUEAT TIRARW B R TR
o A X B IR, 1) 2 57 R

5 TR ARBEGE R T APOE JE R B X AD i
P R UE T 7 26 R 2 TR R KU B R R, ed Y
FED I TR B 2% UE Y R A L OF B B Y
240 T SR XL 5 I JH R I AR S bR T R R A O
e2 TN AT BEH AT — 5 (9 47 1 T 2 BN BRI 40 1
SRR XU o o R 114 A K 2 0 R J 20 110 i N7 i I R R
X — B3R T AD B R TEIR TR S A 0
Mo ABFTERY R BRIEAE T REA A8 HOR % 8
A AT B 52 0 40 T R G 0 PR AR A AR T O AU R AT AR
S5 WEFEETR A PCR S It AR R 346 0 T B0
PR A TR 3t BT A AT B A EOW U . ROk B B 5 I
— B Y REEA R R RE DN AD 8 R
O B 5 & 0 G A5 A S A A W B O BB o ] e
BT YN RSN BIEFE - 6 B2 AD F 2% 19 20 1 R e
RN SR AR 7 R IR L 2 1 Bl
M H

(5% 3]

[1] Schultz AS, Liu L, Schultz PA,et al. y-Secretase activity, clinical
features. and biomarkers of autosomal dominant Alzheimer’s
disease: cross-sectional and longitudinal analysis of the
Dominantly Inherited Alzheimer Network observational study
(DIAN-OBS)[J]. Lancet Neurol,2024,23(9):913-924.

[2]  Arber C, Belder SRC, Tomczuk F, et al. The presenilin 1
mutation P436S causes familial Alzheimer’s disease with elevated
Ap43 and atypical clinical manifestations [ ] ]. J Alzheimer’s
Association,2024,20(7) :4717-4726.

[3] Katsumata Y, Wu X, Aung ZK, et al. Pure LATE-NC:

Frequency, clinical impact, and the importance of considering

APOE genotype when assessing this and other subtypes of non-

Alzheimer’s pathologies[ ] ]. Acta Neuropathologica, 2024, 148

(1) :66.

Mariano CB, Alonso VG, Collar SB, et al. Sentinels of

[4]
neuroinflammation; the crucial role of myeloid cells in the
pathogenesis of gliomas and neurodegenerative diseases [ J J.
Journal of Neuroinflammation,2024,21(1) :304.

[5] Jabeen K. Rehman K, Akash HSM, et al. Biochemical
investigation of the association of apolipoprotein E gene allele
variations with insulin resistance and amyloid-3 aggregation in
cardiovascular disease[ J]. Clin Exp Pharmacol Physiol, 202552
(1):e70007.

[6] Zholdasbekova G,Kaiyrlykyzy A,Kassenova A,et al. ApoE gene
polymorphism and clinical, biochemical, and sociodemographic
characteristics of alzheimer’s disease patients {rom northern and

of kazakhstan [ J ]. Internat ] Geriatric

southern regions

7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Psychiatry,2024,39(11) :e70019.
Long J, Zhang J, Zeng X, et al. Prevention and treatment of
Alzheimer’s disease via the regulation of the gut microbiota with
Traditional Chinese Medicine[ J]. CNS Neurosci Therap,2024,30
(11):€70101.

TR B A AR B R 2R BRO AR E 5 VE AR A
INIRS Jif it 3 8 S “# R AE W58 [T ). BE 2% 3K, 2024, 65 (6) : 600~
608.

Butler AC, Ciccotosto DG, Rygh N, et al. Bacterial membrane
vesicles: the link between bacterial infection and
Alzheimer disease[ J]. J Infect Dis, 2024, 230 (Supplement_2) ;

S87-594.

missing

Rebecca P,Nathan S,Junming H,et al. APOE genotype-specific
methylation patterns are linked to Alzheimer disease pathology
and estrogen response [ J ]. Translational Psychiatry, 2024, 14
(1):129.

E& R MRS PR R LT ], 5 T BE A B,
2022,45(2) :135-139.

ZUef. B TR AR RIAYT T B4 CSA SRR 28 IE 04 1
RMEELD]. 7N B 24 k%, 2023,
Christensen MG, Li Z, Liang D, et al. Association of PM2. 5
exposure and alzheimer disease pathology in brain bank donors-
effect modification by APOE genotype[ J]. Neurology.2024,102
(5):e209162-¢209162.

Grimaldi L, Bovi E, Formisano R, et al. ApoE: The non-
protagonist actor in neurological diseases[]]. Genes, 2024, 15
(11):1397-1397.

Jurasova V, Andel A, et KIBRA

R, Katonova al. TIs

polymorphism associated with memory performance and
cognitive impairment in Alzheimer’s disease? [J]. J Alzheimer’s
Dis,2024,102(1) .218-227.

Ciccotosto DG, Mohammed IA, Paolini R, et al.

inoculation of porphyromonas gingivalis and treponema denticola

Chronic oral

induce different brain pathologies in a mouse model of Alzheimer
disease[ J]. J Infect Dis,2024,230(Supplement_2) :S109-S116.
Rokad F, Moseley R, Hardy SR, et al. Cerebral oxidative stress
and microvasculature defects in TNF-q expressing transgenic and
porphyromonas -infected ApoE-/- mice [ ]J]. ]
Alzheimer’s Dis,2017,60(2) :359-369.

Raja AH, Nashwan JA. Predictors of prognosis in Alzheimer’s
The
abnormalities, and advanced neuroimaging [ J]. World J Clin
Cases,2024,12(27) :6004-6006.

TRAEA AT R . HRE O E S H 2 A KN S b
IR DRI BRI /D B G 9% D BE BN IS RE A AH DG MELT ). o B 4R 2
Z,2019,39(14) :3540-3542.

gingivalis

disease: role of cognitive dysfunction, immune

Beardmore R,Durkin M, Mellick ZF,et al. Changes in the locus
coeruleus during the course of Alzheimer’s disease and their
relationship to cortical pathology [ J ]. Neuropathol Appl

Neurobiol ,2024,50(1) :e12965-e12965.

i B AR A L LI, B A IR T i 2 R AT e 1
Be LRI LI, e ep B 22 ), 2021, 39(2) : 69-72.

Willman M, Patel G, Wold LB. T lymphocyte proportion in
Alzheimer’s disease prognosis[ J]. World J Clin Cases,2024,12
(26):6001-6003.

Fu P, Wang A, He L,et al. Elevated serum ApoE levels are
associated with bacterial infections in pediatric patients[J]. ]
Microbiol Immunol Infect,2014,47(2) :122-129.

[ BE Y 2024-12-16 [1EE BHEY 2025-02-25



	2025-04

