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Abstract:  Objective To investigate the association between apolipoprotein E (ApoE) gene polymorphism and gut
microbiota in patients with Alzheimer disease (AD) and the therapeutic effect of fecal microbiota transplantation (FMT).
Methods A total of 110 AD patients who attended Yellow River Sanmenxia Hospital from January 2023 to December 2024
were enrolled. The ApoE genotype was determined, and the patients were divided into ApoE4 carrier group (58 patients with
£3/e4 or e4/g4 genotype) and non-carrier group (52 patients with £3/e3 genotype). The two groups were compared in terms
of the levels of gut microbiota (Enterococcus, Escherichia coli, Lactobacillus, and Bifidobacterium) and short-chain fatty
acids (acetic acid, propionic acid, butyric acid, and isobutyric acid). In addition, the patients were divided into test group
(55 patients treated with FMT capsules and conventional medications) and control group (55 patients treated with placebo
capsules and conventional medications ). These two groups were compared in terms of the improvement of clinical symptoms
based on Clinical Dementia Rating (CDR) , Montreal Cognitive Assessment (MoCA) , Pittsburgh Sleep Quality Index
(PSQT), Hamilton Depression Rating (HAMD ), Alzheimer’s Disease Cooperative Study Activities of Daily Living (ADCS-
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ADL) , Bristol Stool Form Scale (BSFS) , and Gastrointestinal Symptom Rating Scale (GSRS). The distribution of gut

microbiota and their metabolic products were also compared between the test group and the control group.

Results

Compared with the non-carrier group, the ApoE4 carrier group had significantly higher numbers of Enterococcus

and Escherichia coli, significantly lower numbers of Lactobacillus and Bifidobacterium, and significantly lower levels of short

-chain fatty acids (P<0.05). After FMT treatment, compared with the control group, the test group had significantly better

clinical symptom scores, significantly lower numbers of Enterococcus and Escherichia coli, significantly higher

numbers of Lactobacillus and Bifidobacterium, and significantly higher levels of short - chain fatty acids (P<0.05).

Conclusions

AD and regulate gut microbiota.

ApoE4 carriers among AD patients exhibit gut microbiota dysbiosis, and FMT can improve the symptoms of
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tE 0.280 3.675 0. 537 4.561 0.510 3.936 0.319 2. 669
P1L 0. 780 <0. 001 0.592 <0. 001 0.611 <0.001 0.750 0. 009
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@R K S - S - S . S N
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72285 PN ] LA S AT
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XISZE 55 1248.9+457.6 1589.8+419.5"  713.8+159.6 843.4+182.4° 657.1£152.9 815.4+146.7" 63.2+18.7 81.6x17.4
A 0.194 2.375 0. 160 2.270 0. 420 2.593 0. 508 3.311
P14 0. 846 0.019 0.873 0.025 0. 675 0.011 0.612 0. 001
VE A 5 E 4005 T AT g, P<0.05,
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i T R AE VR T AR L B T R LA AR A AR T
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2 Z G0 AT B i A T RE i M 1 1 H R e 22 R
S5 1 AT IR T RR RS . BiE bR R RE B b
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A R S FNAT W R AR, Hammond 2528 iy
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T2 RV i 3% 428 >R 52 i i T ikt B R (A ARS8 i i
i) ARG f R, (2 0 AD AR o AT 5 90 4 8 U BR TR
K357 T FLAT TR BOBUE FF B VR A48 b, 23T
IXUE G B LE AD MG BRI 5T R R B R T DA BRI vk
M EEVEYE . Hod BBk 5 KR A B E N &0 80R
B, 2 B T T BB R I T8 B R T REAZ AR T FLAT I S
UL FE AR A 25 A= B, L/ D) 5 i T ol A 252 Al
WML . ARFIEEE B IR , ApoE4 171 % BUR B (I ER

FIRUBEAT B ) (8 AR TR S5 3, X 371 ApoE4 4577
FIREAFAE A TE B B D RESZ 30 o Apobd 2 5 1L N B2 2
REAEAH G , 3 AT RE ] H 52 1) i 1 0L A5 F) 98 22 0 5 97 900 ot
ik —J7 T R R S RE IS I i A P A
(A5 S50 TR S 2 0 M0 T 9 5 R R 6 5 o5 — 5 T, i A
] s 2 el S R AN B pH PRk A= K, i 3 o s
BRI , B2 M 4L RUR pH AT RE & A28 4k, R F 354
A RE R AR IS o (RS R, il A S A, O
SR AT J QDU I L 22 0 ERR A AR AN ARSI S ARSI 1 L ]
RERR M 1AW FE X R HE - AU 2T 22 A A IA IR . Rk
WFFERL KRB REACI B , 4553 2 S AL P HoR | RGET
b BLAG AT BRI DA ) B 22 D RE T i A LA ™ 4, DL ik
— 2L W1 Apok i P R X i 8 ol A= 25 A9 PR LR . SCRA
RE NS0 3 P G 2 P 0BG 32 1A, 8 T 080 42 A4 i P ) 55
2 S GIPRONE , ABh T4 56 L i 240 T s DX el S 4
HEMIIRE , Pl B 75 R0 T S Y O LR
I B, DA T LRA7 1 o 52 e ot 9 2 K S8 L AR
BERRY], ApoEA YL H SCFA(LTR NIRRT TR 5 TTR)
AR T AR #E T & X HE 7R ApoEd #5747 1 45 ) th L
T8 A 0 ) S AT, SCRA JKSF- AR AT BE 11 55 1 18 i e 2y
RE, IR MR AL RE , X L6 A T REE— P3G N ApoE4 1
B AD S IR AT PR B AR

ApoE4 S5 HEIN 5 [ i (i B R 8 Z I A7 A K, iX
e SR VB T R ot A SR 1 2R KR AD R SR
DAL, 980 7 3 T A W 4 T RE R FREAR Apo 4 #5717 35 AD X
Wy ) — eV A SR o T IR VT e 8 2% 3 e i R 1L 114
FEAE TR A BB RN W I T T4, AT 3%
SO R AD SEAR 09— R AR YT 5. AR BESEXT AD
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