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Nutrition and Cognitive Function in Aged. Research Hot Spot Analysis
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News from Danone Institute China
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On-going Project Introduction of “Danone Institute China Diet Nutrition
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Estimation of Daily Sodium Intake of Eating out from Spot Urinary Sodium
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Correlation Analysis of Gene Polymorphisms and Iron Deficiency Risk for Teenagers

HiEAMZ. ik
HiENBA: PEERBIBESFOCEFRSBREMR
REIE®. 197

K. $RERREFRESVIENTIEERRZR, O
SELFERM. PIAERENEMTEEND TR, LDETH
HEMENLRERES, BREERERAXMREIRA,
HERRAKRKERZSHUSERELI, BNz
ARBEUREAMUARTERETATARNERD BTG
R, St HE6-16 ¥ FEAFHMNEFTRZ MK XK

SNP L SR e HIRIE
HEy:. finFkE 6-16 ¥FEABERNSESUSHERE
B KBS A RER

Fik: BEMNEHRFIRER SNP 5, XH 2016 £
“CRNXSHEFEERIETY HAAENREE, AR
FFEFIHX 6-16 5 1000 BAEAFE M, FrzibifixN
EMESER, MEEHREAIRNCREER, AR
$ZHL DNA, Sequenom MassArray kK{T/RIEH N R G 78
E 5 EIAe N, SPSS16.0 B EHEIRLE RFEFTH,

BAREE. (1) LBEFRNMLBE®RER, MERH%ER



REMC REEH; (2) MAEHIZE DNA—EE 7 BAG
—HIEST, (3) ERERBXEENI,
BHER: DWHEE6-19 ¥ ZAEANBHERSSHEHE

ﬁ-_ \k riy

It

< J BREEEFHD

DANOMNE

FREGZT NBAXEE, BN SNP AENFEEABENKERER
RN ZERAERTIREMT —ERIERIE,

SERBREERHRARBEER T AIE
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Study on Risk Assessment of Added Sugar in Processed Food of Pregnant Women in China
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Study on the Correlation between Hydration State and Pregnancy Complications,

Maternal and Infant Outcomes during Pregnancy
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Research Progress on the Relationship between Folic Acid and Cognitive Function in the Elderly
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Table 1 Retrieval and number of literatures for folic acid supplements and brain function of aging
ok XEEL( AN/ B)
I it
B eI EXERIT X 5
Folic acid, folate, supplement, forti-
FIR R INF N8, fl /R % BB %, fied, fortification, intervention, effect,
0/40 11/259 11/299
TIREERS BREINFERS cognition, dementia, Alzheimer’ s dis-

ease,mild cognitive impairment
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MBI T EZFARMAMNNEXRHAR, £H 11 EX
Bk, GFEB\TIHRE (3&), RCTHZR (28), RE&ER
(18%), WEIRAR (3F) MEHEANRE (2K). F&
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R2 MERIFESZEAKRBIAMIIEEX RIEFES

Table 2 Evidence evaluation for folic acid supplements and brain function of aging

AES TR & x
EHEER R BAZIFRZE (3 B) ,RCT #AZR (2 B) , RGk (1 B) , RO B R (3 B) B EHE(2 &)
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BRI R BN M ER O B EZ EA ARG S 3R ER D IEE D K B RIEEMR
R AR R MAABEEZ=ME BN FEFERREA
&AM % ERTHEZFEAR

—AR 7 EHEEANRIFRIESE, EFETSEMN
KEEFMEE (homocysteine, Hey) 7 A B Z A E
h, MERMEKESEEEANLE AR AR 50
1.6 51", ey —ImEEBRE AT 10 £, HA 27188 B4
B 7E 60—75 T EEAMBIBEMATIFRIES, MBEMHRRS
HEEANRERRARBEIEIN 1.68 1%, R £ EIET R/
2.98 121%, REMAELEARTRN—TAIIHARLEREH,
BeMmREMHERKETNEREEAREINANER (mid
cognitive impairment, MCI) MIkRRE, HAEEEZERE M
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B2 7K S BE PR R P /RR 2R (Alzheimer’ s disease, AD) £
KHENE (OR=0.538)"", XX —TU\ A SR E xR
MRIMEEZMB R ER TS MCl #1 AD Ik 4 X (OR
B4 514 3.07#13.42) ", FERREFRSBRRBEEHIERE
H, EZBEAREEEAEBATBRAOTEEEALEIAD

REARTHRBEEMR, M8 H—MEx 65 5 EEEA
MENERRRES, MEHERKETRSINNERZEZH0
“U” BIERZ AR, IE S0 RAY A BR /K S ZB 0] e 15 i A&
£ MCI RS FrE AR EME R 3,

4. it
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WHEBSZFINNMERREE—ERRME, £—, &
MARETREMRN AR, AANARELELRE, <
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MRERZBEMANREZBXXREARE T HERZSIXH
#&FE (CSCD) sidt mAFEH XL LT, X REBRIK;
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Science Reports
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AN E T EE B o BEE BUEE PR
" y eS8 NG BEBATHESHES
A TN T B B KBS
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X S R EEFEARE
Chen X | . IR X
A E TR T PEEAEEA R MOIWRR IR RPER
’L y S EREBME AR
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MO 8% A AR ER BE & MCI
i S4F7 4R (FA.FA+ FA 41.68.4213.62y; . A
M r, ReT IR g ve,) i FAWB,M:e00szacy; SEOBIEE0M EEAMELE g
2019 P 8% 60 fil VB, 4.69.47+2.88y; N6 ] 7K$= RIAE §
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MCI g
. . S6Y7 YA (FA_FA+ FA%H.67.51+5.07y; - " ORI BR % 7 MCI
283;1[)[5] RCT gimﬁ DHA.DHA) , Xt 58 FA+DHA 41,66.7425.79y; ;E%EE‘ 80M9  paapEmH. BY ®AER
N A% 40 fl DHA 48,70.176.54y aer FE SRR ESS
%} §B4A . 68.30+6.38y
65 FEEA
Ma F FEMLA BB FT5i4A 80 fi; > ) HHORMWEE 400 pg MEFMTIMKZE .
RCT . ’ MCI T¥i4H 74.82+2.75y; N RIPEA
[6] SayIs 0 sk
2016!° X Xt BB 4R 79 £ 59848 74.63+3.21y Fie A MCI ZE N IAFITNRE
oL T EEMERERE M
Huang L 2% gk 11 ROT 2 g i EEAMEHETN oo
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65 ZEEAN, MCI.5.74 +8.44 ng/ MCI #1 AD 4 1 &Er
el MCI. 112 i; AD;
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Q o ] - NFEBZA . ’
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AMRBEERGHRE 2000 £1 B 1 B-2022 £7 A 10
HERIMAFEROBEER, £E5 2864 FXH, HAHF
1329 B, SN 1535 B, HBRPAR AT EMAFRAERI TR,
MprE S STk, RIAK 78 WM, HFFX 58, P73 &,
H—BEREX, HERREMR. FEX. FERARELHTE
MANFRERCHR, B 16 BXEIEA R RN EEILE,

—. HARIEE

1. BRERBAESIAMINEE

RS EREEER AR (BASEIEMHE. BEREH.
HREFRAET . $8EAE) . BRIERRHAEX. WERSIAM
BERIR AW, HMA6 BXH, BIF 1 MASLE, 1 Tk
P RIXE (RCT) W5, 2 MBAFIFHER, 1 TUREIXRIFR
M1 IMBHEAR. SEMRERE R, BRIEALRE., 8
PEBEAEMRBE U E Z T ARIIAZITNRE, BEASEEIBTl RERR R E
AFREBRE, BEAEIFBEN AR EBENIAMNER
HENR; BREANMZHEENE AD BENINNERS,

(1) BRERBEHEEXIBAESIAMINGE, X 2497 &
42~60 Z5 =B MRS 21.9 ERFEAIW®, RS 2 ERIE
ANESEFRIAMERINEX, BEFBAZHES, OB
RHE., SBICZARKICIZES; BRIERBAEEHAR
RENKEEREXE, BEMERNBEAESEFAIAM
RERIMEX, BERERBAESS, INNLEERE, O
BRAME. WnENEEL; SRR b EEKERELE
KBE, BAE>222mg/d 5<144mg/d #HEL, XL B M AR
By &4 KB BEIE T 28% (HR. 0.72, 95%CI, 0.52, 0.99)
(Poeng=0.02) , BEREELRERIEA\EEILIN 50mg/d, FREKLE
RB&FEAE 10% (HR: 0.90, 95%Cl. 0.82, 0.99) (P=0.03),
EE 1 I3 1391 ZFHERR 4 60.9 FHEH R AR THE
MBI X, 8 (RE 12 MA W) BRERIE
ANE5ZEICIZ (r=0.60, 95%CI. 0.29, 0.91, P<0.01)
MMHEITIZ (r=0.66, 95%Cl, 0.19, 1.13, P<0.01) £IF

1%, B55ESS (P=0.48) FNfTIEE (P=0.27) B
HEAMERITERX; BARANRZH (7 F£r1) BRERE
AEBMIAMTIEEX, BE5RARSESHEREHNMEX (P=
0.02), MK KTAERBREIENKETHEIAII
REMETS . PREEZFAY 1 TURGIST BRI RILHIA 178 & 656~97 %
ZEN, RUERBERIBAESES0ER N HIE
RECRE 2 A% (r=0.3031, P<0.001)™ ) 1xsh, £HE 1
IZAN 2393 £=60 F ZFEANMBHEHRELI®, 5A8
WIBANE<187.6mg/d 1HLL, WA E A 187.06 ~399.50mg/d
SRS (P=0.006), BS A A (P<0.001) Fl4bIEE
E. #HEERA. THEIRIZ (P<0.001) EY, BrHXA
HMINBERIRIPIEA., AT 1 XS ORBEAS (BERS®EAER) BA
ESHARTANNMEZRARNRSZZRPHANT 7 T
Xt RRIRIGF 5 MR R, %GR PR RN R B IPBEEE
ANESEE A 1~359/d, KIMIPBEAEFNTE 1 B ~2 FEXFI/RK?
% (AD). tA£FHK% (PD) BEXHEPBMIMKEL,

(2) BEMEEBAESIAMIE. FELKR 1T 97
% AD BEEFRABEHIG BRI AN, SxBAMHELL,
R4 F 200ug/kg BW # WA AD EEE 1 NAFREE
17, ME=EMNE LT IRFNGENBERE (P<0.05), [
# Hey /KFEFE{R (P<0.05), BE#XWBEAEHS, MH
Hey 7KSFRAR, #0325 T @B B 1% AD B F M+ Hey iR
E# TN RE KB R ER
2. MrPRBwE, FHIEMWIRESIAGIhEE

Mm%, RS EENNNMENXRTR, A
N4 BEXHR, B 1 TURGIX B R 3 ENEHE, &
RHERE., HEXBBAESE WM B, #MERKE, o
ARRF 2T M I IR BB AR 2> AT H (R AR RE &
ZEEFEBNZBIERIRE. REMEENNBEIEEIEMR,
BrlESRABAY 2R, HEIFATHINGE, RIPEEANINTET S,
ZEMRERETR, REWMBER. #HEBMRESZEAR
FRINARIE X,

ENEE 1 X 20 BEEABITAY 1 1 1 LR AR AT B 5t
REU, BEINNINAEERT (MCIl) BHEAMHBHREKFE
(4.963mmol) EFXIHAE (5.185mmol), EEZitF =R
(P=0.0156) , HE 1 WXt 617 & & g K 8 TR Ao iy
EARER, OFERMMEXEBKESINNERSZ AE
*, BEAEFNERNAR, MPERMMEERKEHS, +
RFINFIRE XS AT, FBE 1 XS 2195 B 70~74 ZEEAN
FROEMEAR AN, P EEERRERSIANE D=
H¥, MmA¥EBRERE>8.4umol/L 5 <8.4umol/L #HEL, &
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WIZEERE (P=0.04). MHEESHITNE (P=0.05), ¥
HINFIKTE (P=0.01) AEMNKRMESLS; B HEBHER
ESBEANNKEZ BFERE-REXR, IHHFEEHREK
Fils, BERIAMKEDLES (P=0.012), il &5 K
ESIANMMEENEAMTEITFERN, 51T =70 51
WEEEANENERARUSERAEMNER", M+ H#HEH
RESINAMEMRD (r=0.19), BREHEE (r=0.14) .
PATINEE (r=0.13) EEHEXXFRE (P{EIH<0.05), FEEM
R ERR G, T2 ERLREL (Pee=0.1),
Tl A RB R R E SIA AT R AE R MR ST 2 R X,
3. BEmR Y 5INmMIhEE

ABER R4 COP-BBE 1 A 4 T 5 & FE A A K ThAE
MXRAR, £H 6 B, B1F 1 MALKLEA 5 T RCT
W5, COP-FEREAG=ENRENLEY, 2EMERRS
(FEERPERER) £VARNEENE Y, AAKK
AR, Pk COP-FER M N T B/ FECS,
BOEHATIRP BN EY S A; BMARIBERS,; &
AN IIREAIAFITNGE; WA R, BE. BEEAS,
A—ERNERETERATAFROERRS, BT arm
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1 %t CDP-FEHRA f7 18 M BT RE RIS £ EE ARG IN N AN 1T
ABBHNRFEZRFRMANT 14 MZRFITR, WEREVLIT R
R, HRITRA 1000 £ZFHER A 60 5 EHEE
(BFEBMRMER. WS THE. AD FIAMINEERER),
CDP-JE#H#I& 4 600~1000mg/d, SA57iF4EmE A 4 B ~12
B, £R%xM, COP-fEmAEsE. FEHAMICIZMTARIAE
BEER, XROEREFEFBENINNEBRIERREL,
BAF 1 MEEHL X BIXW R P, X 0K COP-EH
1000mg jA77 9 M AN HEEE MCl BERINANIER BN
Meeh, BAFS 1 Hx>65 % FAMEMSHT . BEME
RERRIRAEE B E VTR BIX KRB, COP-fE
WA AR E NG, ’RESEBNEMIMY, BRPER
18, BEXNERBRINIZEARERRERRE, ARFIEXR
TRt ZR h 2 E B ENMEYLY BRI AN, X0 COP-HE
% 1000mg 697 1 FEREH M E P EINMINAERIRS , 34
72 EREMEEMINMMEER AT RE™ , R ¥ REEIEA
CDP-fB# X F ot ME M AR BHAMBERER ™,

4. FBIE 5 ZFE NN ThEE X BGERE S 1
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EABERBIEREFEANE, RNERREB EFSA £ 2016
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Research Progress on High-fat Diet and Cognitive Function in the Elderly
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WE, B AIBMATRAFENMNFTEKER AL
B, GAEFENERBREEEFARNPARG L RRLRE,
FHiEx EFE&M, %4 FF . SinoMed, Cochrane Library,
Web of Science, PubMed 43 B EAR X Lk, ARHER T
A28 (WHO) 3 FIERIEN F ik Ftife, %4 GRADE
DR, AEPERAE S A A T R R B KT 2 A F
o, ER &l (LELRFIEE) KR THRIE Il ER
R BRI, AN ERA C %, HIE (LEZmMIEh)
RETHIE MR (LB REERRB) AR, §45 1
redge iR B AR R T AR R (T REBERE) K,
AN ERA B B B KGR BT AR e i A o 8 R T,
ZHFMFRANBLA, i SRR LSEF ARG
AZRXEZEW, FE2R—FFRXHRG T E T AR
I IR R SRR RS EF AR X R,

KR SRR, EFA; it

SAERE (high fat diet) IERABRBEABERNER
H—RBREEMN 0%, & MMPEHHE A LLTE 10% X
tHBRBARAERR =29 WRE, HREAN, BERER
BRSRHERELL G N, NBFBE/IERER, 2 BERBERE,
SAEMERE ZEh0; BMI 150 5kg/m’, TIIEANA%ZE F 18%
MARRE, BEABNRERLERNKEZAEEE ALY
1.47 %5, BRPEXAS (LH2IBMEHR. RIBHRE.
REERECEEE) SEMFBEHEELNRER, 5k
FRABEEL, D, REEERENDENREREM
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RESERERXEMERES ™R, 2012 F2E 18 F K
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25.2%, MASMEEE 2.7 1ZA; MEFFEILE 40.4%; &
RIBBRESIA 11.7% (2018 ), HERKEERBITL 9700 7
A, BRFRATEAABEA151ZA; BOKREZ 1100 A, &

ZERERFE 1300 T A, 1980-2011 FHEMK 55 5 XN EA
BHMmEMRMRERENEGIEN 0.8%, FET-EA 14.6/100
AN, PE60 FRIAEEFAFREGHERE N 5.3%
=70 FEMABRE N 8.6%%, 1 1985 ~2018 F LAY
Meta MFERETR: FE 60 5 R U EEF AR RRERRK
BIREN 8.2%, MEAKRRKRAEE, FIRRERFERTEKE
3.81%~6.17%""; FE60 FRIU - ZFANMESHRERERE
REHN 1.06%, FEEZERZRIAMETRS (mid cognitive im-
pairment, MCl) BJERE N 14%, HH 60~69 %} 8%,
70~79 %3 13.1%, =80 %4 23.4%'",

Bk, MERREEZENNNERRER, TX
EREEZFENNNINGE. MBHEERR. RHFRNERULER
FEERX, AXNBEETRGITNH T EZWER RSN,
SEINSRRESEE NANENXRAREHRE,

1. iEfRWETT X

ANESRSERESZEAREINNER. AR, A
HCAE., BREZEPENNMNAEREXEBOXRFTRG M X
KR, REFEEIREMN, £E. B 7. SinoMed. Co-
chrane Library. Web of Science, PubMed Z#iiE%E, F XX
FFICCER YA E B 2000.01.01—2022.06.30 E A IMATF 4
REEFHER, HEF 3472 BXEk, HBRHPLLE . M
. BREANESR (BF40, 8@, BESRE, NBRTE
FEEEEAN) MBIER (BRECIFNHIEERE)
UMM ARR R (WRIRAR. BEINEE) . RERENX
HE, SRERIEAR (WHO) HEHEMIEEITMN AR
#, %54 GRADE A4, MERRKEE5ZE A INMINGE KB
X IFITLZREITEN, BEXSRREBEASINANINE., AR
RRZEHNERMR 185, BERZITIN 4B, BAIIHARS
BRGINEBHER1E, &1,
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B high fat diet, trans-fatty acid, trans fat; Cognition, cognitive function, brain function, 13/2316
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son’ s Disease, stroke, cerebral apoplexy, Dementia due to ischemic vascular dis-
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&It 13/3472

2. BRERRBEEINAMHXR

21 BERESINMIEE
MABRERESINNENXETR, #£FH 5 BEXR,
BREAGETN 3HE. BIIFHR 1 BRI RFAR 1 B,
Cao FVABRREREINANNENXRMRPTEEAN
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22 BE%RBSHER

SEREEAR (BFEMRRRERRK) NXRHR, #+
FeBEXH, BEFEZTN1E. BAIITRS &,

Barnard 45 12 NAFIFFRAAN R ST, E 4
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KT, REFRAEELNKBR/RRERRT, FHERRKT
THAISERL T 19 2.3 EMRRMEESL, ERER, K1 3.9
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95%Cl 0.1~0.9) Ay A B /RK 8 3R A9 AE X fE B M B AIE,
i EPA &R 8 7~E %Ko

Laitnen &' MR PEABRBBARSHRNXR,
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WERE) AR, 2L NBMEEHRRR IEREMKER
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Research Progress of Mediterranean Diet Pattern and Cognitive Function in the Elderly

XEE XK KEHL E O
1. FEERAZHERZER, S 110004

WE: BW A4k b ERBREX (Mediterrancan
Diet, MD) st%4FiAsnzhatedFoh, Fik 2000.01.01-2022.
07.01 %A & B WIPATF A A K Lak, P E & HIE R
a5, YREW, ZFTEFN, FXEDEFIKERES
W F R, XM R I E @I PubMed, Web of Science,
Cochrane database, Embase #= Medline, /i Meta % #f 2 & #
MD L5 3A%n 5 i 09 28 B HAT A5, HBRR WALt £ R
AR LER A BAT A 4 47, BT Begg’ s B3R 45 A K AR
fr, %t S K Statal6.0 HAF TR, BR AR EHAN
19 Bk, FFRAKZT LM A 36584 6, A %= A % 4 4
2053 4, /R F R IR H A 2272 41, Meta 54745 R B+,
BH MD kg2 A 00 &R R AR, SR AL B 95%
TAZE A 0.91 (0.86, 0.96), it MD £ F Aikfh
XA EARPAER

KR AsmIAE; Meta 547 WP BIERBX; EFA
Abstract: Objective To systematically evaluate the effects
of Mediterranean Diet (MD) on cognitive function in the elderly.
Methods From January 1, 2001 to July 1, 2022, relevant pub-
lished literatures were systematically searched. The Chinese data-
bases included CNKI, WANFANG medical online, CQVIP, and
SinoMED, and English databases included PubMed, Web of Sci-
ence, Cochrane Database, Embase, and Medline. Meta-analysis
was used to merge the effect sizes of adherence to MD and cognitive
function. Subgroup analysis was performed according to different
study design types and disease types, and publication bias was as-
sessed by Begg’ s test. Statistical analysis was performed by Sta-

tal6.0 software. Results A total of 19 literatures were included in

HETH . FXARB#E4S (No.81903302) ; [ BER K #KHE KAt Bkt 345 AA 11Kl (No. M0294)
EZ A XIEWE (1998-), %, Wi-HAFsE4:, E-mail; Liuhuiyuan2021 @163.com

SEEVEH . EMH, E-mail; xytmu507 @126.com
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this study, with a total sample size of 36,584 cases, including
2,053 cases of cognitive impairment and 2,272 cases of Alzhei-
mer’ s disease. Adherence to MD was associated with a reduced
prevalence of impaired cognitive function, with odds ratio and 95%
confidence interval of 0.91 (0.86, 0.96). Conclusion MD has
protective effect on cognitive function in the elderly.

Key words: Cognitive function; Meta analysis; Mediterra-

nean diet; Elderly
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ReE ZF. HTEEMEZNETAZEY, HbithhighE
&1 (Mediterranean Diet, MD) 2 EfIRE I T
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of Science. Cochrane database. Embase #1 Medline, F X
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ease” “dementia”
“MCI”
“dietary patterns” “eating patterns” “food patterns” “dieta-
ry habit”
R A FRAESE) 4 2000 5 1 A ~2022 £ 7 BE WM F LR
HERHR, HEoh, 256 SCHRIB M % IAAh FE IR BRAR X 3k
1.2 XEERMNIRE

(1) HRNKRFER=60%; (2) HARRITHUEUHR
(HEMTE . BOINBIATIAR) HFREFAR (BT R
%) (3) BBMEEXREL MD FAUAMDIER R TTHIF
R, GHTERIZBESEANIANNNEN X ELLEL
(odds ratio, OR). &Lt (relative risks, RR) X &Lt
(hazard ratios, HR), R4 95% a5 X [d ( confi-
dence interval, CI),
1.3 X B PHEBR AR

(1) MR, BMEIK. FEFERER; (2) R4
&ak; (3) BARARERET 60 SMXHK; (4) FIRHSR
BIEATE,
14 STERTRIES FRHEE

WERTER, B2 AP BIRTFECEK, BB ERHA
HBRARERITIRIE, 2 ARRA—BE, fIRAREETTEE
Hg—2i, ERAREHE, F—FE. BRNE, Rt
X, 5K, HAE. £, INAMEXE, WETAS
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“cognitive impairment” “mild cognitive

impairment” “mild neurocognitive disorder” “AD”

“eating habit” “Mediterranean dietary patterns” ,
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MANRAERBHARBITEBEXARCE TN AR, #
MEARREXNRINRAEEZERERENHARNG
(Agency for Healthcare Research and Quality, AHRQ) '™,
AHRQ BREEE 11 M &E, 259 0-3 DA RAEMMER,
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2.1 NEFERERER
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ik 2272 i,
2.2 Meta BthER
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(B 3), B/~ MD AIAMINEEMNRIFE R, EEBNEHRS
FHAMNEZFmERXE (OR=0.92, 95%CI=0.82, 1.03), X
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ZREREF MD A REERFNRIFRE, BEIANE
BEREPREZAPMENXE (OR=0.97, 95%CI=0.92,
1.02), 1R#E Begg’ s ML R (P=0.981), B1EE X
WAFRRE, RIBBTEHERILES,

1 HANFARHNEXEERRETFS
E—1EE MRKE LA E WK HEAE e il iy BRI BRWE REWE
(& RAHE) () (2% (7R HI%) (%) paxd
Haring, B. -~ N 5
(2016) (25 BAZIHF 5T 9.11 (E 6425  IAAIETR,499 65-79 TICSm/DQ  WHI-FFQ 7
Roberts,R- 0.\ 5 027  %E 1233 IAZIEE,163 70-89 CDR FFQ 6
(2010) (28]
Chen, X. bl . e
o WEEEE 2 AT 19 WEB—  THENTE7 WELEENE  FFQ 7
Trichopoulou, A. . N = N
(2014) 171 BAZIFFZE  5.1-82 &HEE 401 INAIERS,— FIGEEE .74 MMSE SFFQ 8
Katsiardanis , K. . ~ (BH)
(2013) (1 DUREBEE 125 BB ST e 11g
o >65 MMSE FFQ 6
INHIERS 214
Charisis, S. . I R ANFRLZ
=S =< ! T4 4R 3 .73, N
(2021) (27 BABIHF 5% 3.1x0.9 #1046 INHIETS 62 T F 731 PRt o FFQ 9
Olsson, E. -~ -
(2015) (281 BABIER 5% 11.6 Insh 887 AD,78 "
TR .70 MMSE 75;;5 7
522 IAMIRETE,173 ’
. SH
H?ZIS:S)’%QJE' BAZIR 5 12 ;E 1220 AT, 124 60-64 MMSE  CSIRO-FFQ 9
Coonlw  MSIEA 6328 XE 5001 WEE®— 74560 MMSE FFRQ 8
Tanaka,T. \ . = N =
(2018) 19! T EH R 18 EAF 1139 IAMERE,228 =65 MMSE FFQ 8

&



X®E T

Science Reports

&R
E—1EE WRER  HIHHE WK HAR e e S i RIS ERTME RETE
(&FAE) () (2%) (FHI%) (%) D
Scarmeas, N. EEEIHEAR.
|| FE 2
(2009) (20 RFIBF5  4.3x2.7  E£E 1875 AD, 106 775566 ip e oo
WRA-F/RHEE  SFFQ 6
. BB RAEXER
1875  iAHIEE§,275 76.7+6.5 -
HHRS * e
Feart,C. . . FFQ #1
(30] A 5% 4.1 EE 1410 AD,66 IR 79.1
(2009) MMSE,IST,BVRT 24 /]\ff 8
. # FCSRT FER
INFIERS, 99 FIYER.79.4 e
G(Zr(;jf: )e {;1?' HUTE AR 15 fﬁ 970 AD, 149 77.50+8.20
DSM-IV FFQ 8
INHIEES, 98 76.01+7.78
Filippini, T. P - - A
(2020) (51 RIS BRI R —  EXA 108 AD, 30 IR .59.7 I RIS B FFQ 7
N.
S;::(r)?:?;’z : BABIFR R 4 ES 2258 AD, 262 81.8+6.9 DSM-III-R SFFQ 8
Gu,Y. N
(2010) (%) R 4 xE 1219 AD,118 80.7+6.9 DSM-III-R SFFQ 7
N.
szagg:;i[sz’a] ROIRIIR — XE 1984 AD, 194 82.3+7.5 DSM-III-R SFFQ 6
Larsson,S. C. N - HHEEREE
1 Z2
(2018) % BABIFR R 12.6 #3755 AD,987 83.215.1 =i FFQ 7
Scarmeas, N. N BHERIS
s 43, E .
(2009) (2 BAZIWZ:  5.4+3.3 XE 1880 AD,282 82+6.8 G SFFQ 8

. TICSm: AKPRASMM R AIERY; DQ: ARG %, WHI-FFQ. BBl Wi n %, COR, IHEHERITES; FrQ. i
N, —. KiGE; MMSE: FARMARESKA; DSM-1IV. KR 2EAMSTHFW; AD. BI/RZIGEN; CSIRO-FFQ. BIFRL2A Tl
WFITH LU YR, SFFQ. P& iR a4, IST, Tsaacs WEMM ; BVRT. AWMMEASFNL; FCSRT, H b ARG R zEHE
PR ; DSM-TII-R. FEMERM2WIRMSE T T, BIT58 =M.

Kb S MRS, S0 ICR3S0
W, M URG14367% (n=61786)

HiES (n=10789)
S maL

| oo comsoson |

HEBE: (n=50957)
+ B
» REEGR A K BT

| mpsoum ee |

HEBE (n=21)
+ FCRRL
« WEFLR SRR S A
¢ WEIR RERAT

TRA AR (n=19), A={EAN L
P

1 XEFEERERER

2



DANONE

%
Author (Year ) exp(b) (95% CI)  Weight
Haring. B (2016) — 082 (0.50,1.14) 2,31
Roberts, R. O (2010) —0—#—— 0.75(0.46,121) 118

]
Chen, X. (2021) ' > 1.05(1.02,1.07) 13.04
Trichopoulou, A. (2014) s J' 034 (0.13,0.89) 032
Katsiardanis, K (Men) (2013) '." 088 (0.80, 0.98) 924
Katsiardanis, K (Women) (2013) : aal 1.11(1.00,1.22) 9.36
Charisis, S (2021) - 096 (0,85, 109) 798
1
Olsson, E. (Alzheimer Disease) (2015) —_—— 0.99 (0.44, 2.26) 0.44
Olsson, E. (cognitive impairment) (2015) —#—:v-— 064 (0.31, 1.30) 0.56
Hosking, D. E.(9-point MedDiet) (2019) —;——.— 1.30(0.79, 2.15) i
Hosking, D. E.(Greek MedDiet) (2019) —‘+— 0.77 (0.43, 1.39) 0.83
Agarwal, P. (2021) . 1.02 (1.01,1.02) 13.44
Tanaka, T. (2018) —-O-——: 0.59(0.39, 0.88) 1.61
Scarmeas, N. (Alzheimer Disease) (2009) —"0-—{ 0.52(0.30, 0.91) 0.92
N i i ) (2009) —-u.—:— 072 (052, 100) 234
Feart, C.(Alzheimer Disease) (2009) el — 0.701(0.34, 1.43) 0.56
Feart, C.(cognitive impairment) (2009) —I.— 092 (0.51, 1.68) 082
Gardener, S.(Alzheimer Disease) (2012) -.': 0.81(0.71,092) 772
Gardener, S.(cognitive impairment) (2012) -.l- 0.87 (0.75, 1.00) 7.02
Filippini, T (2020) -+ 040(0.12,1.35) 020
Scarmeas, N. (2006) 060 (0.42, 0.87) 195
Gu, Y. (2010) 068 (0.42, 1.08) 123
Scarmeas, N. (2006) 076 (0.66, 0.86) 757
Larsson, S. C. (2018) 1.12 (0.96, 1.31) 6.50
Scarmeas, N. (2009) 0,65 (0.44, 0.96) 173
Overall, DL (I2 = 76.0%, p = 0.000) 0.91 (0.86, 0.96) 100.00
T
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%
design and Author (Year ) exp(b) (85% CI) Weight
cohort study
Haring, B (2016) 0.82(059,1.14) 231
Roberts, R. O (2010) 0.75(046,121) 1.18
Trichopoulou, A. (2014) 0.34(0.13,0.89) 032
Charisis, S. (2021) 0.96 (0.85,1.09) 7.98
Olsson, E. (Alzheimer Disease) (2015) 0.99 (0.44, 2.26) 0.44
Olsson, E. (cognitive impairment) (2015) 0.64 (0.31,1.30) 0.56
Hosking, D. E.(9-point MedDiet) (2019) 130(0.79,2.15) 1.1
Hosking, D. E.(Greek MedDiet) (2019) 0.77(0.43,1.39) 0.83
Agarwal, P. (2021) 1.02(1.01,1.02) 13.44
Scarmeas, N. (Alzheimer Disease) (2009) 0.52(0.30,0.91) 092
Scarmeas, N. (cognitive impairment) (2009) 0.72 (0.52, 1.00) 2.34
Feart, C.(Alzheimer Disease) (2009) 0.70(0.34,143) 056
Feart, C.(cognitive impairment) (2009) 0.92 (0.51,1.66) 0.82
Scarmeas, N. (2006) 0.60 (0.42,0.87) 195
Gu, Y. (2010) 0.68 (0.42,1.08) 1.23
Larsson, S. C. (2018) 1.12(0.96,1.31) 650
Scarmeas, N. (2008) 0.65(0.44,086) 1.73
Subgroup, DL (I = 60.4%, p = 0.001) 0.85(0.76,0.95) 44.23
cross-sectional study
Chen, X. (2021) 1.05(1.02,1.07) 13.04
Katsiardanis, K.(Men) (2013) 0.88(0.80,0.98) 9.24
Katsiardanis, K.(Women) (2013) 1.11(1.00,1.22)  9.36
Tanaka, T. (2018) 059 (0.39,0.88) 161
Gardener, S.(Alzheimer Disease) (2012) 0.81(0.71,0982) 772
Gardener, S.(cognitive impairment) (2012) 0.87(0.75,1.00) 7.02
Subgroup, DL (I° = 87.1%, p = 0.000) 0.92(0.82,1.03) 47.99
case-control study
Filippini, T. (2020) 0.40(0.12,1.35) 020
Scarmeas, N. lZ}OOG] 0.76 (0.66,0.86)  7.57
Subgroup, DL (I = 6.4%, p = 0.301) 0.74(0.57,095) 7.78
Heterogeneity between groups: p = 0.287
Overall, DL (I° = 76.0%, p = 0.000) 0.91 (0.86, 0.96) 100.00
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%
Disease type and Author (Year ) exp(b) (95% Cl) Weight
cognitive impairment
Haring, B (2016) 0.82(0.59,1.14)  2.31
Roberts, R. O (2010) 0.75(0.46, 1.21)  1.18
Chen, X. (2021) 1.05(1.02,1.07) 13.04
Trichopoulou, A. (2014) 0.34(0.13,0.89) 032
Katsiardanis, K.(Men} (2013) 0.88 (0.80,0.98) 9.24
Katsiardanis, K.(Women) (2013) 1.11(1.00,1.22)  9.36
Charisis, S. (2021) 0.96(0.85,1.09)  7.98
Olsson, E. (2015) 0.64(0.31,1.30) 056
Hosking, D. E.(9-point MedDiet) (2019) 1.30(0.79,2.15) 1.1
Hosking, D. E.(Greek MedDiet) (2019) 0.77(0.43,1.39)  0.83
Agarwal, P. (2021) 1.02(1.01,1.02) 1344
Tanaka, T. (2018) 0.59(0.39,0.88)  1.61
Scarmeas, N. (2009) 0.72(0.52,1.00) 234
Feart, C. (2009) 0.92(0.51,1.66)  0.82
Gardener, S. (2012) 0.87 (0.76,1.00)  7.02
Subgroup, DL (I = 67.7%, p = 0.000) 097 (0.82,1.02) 7117
AD
Olsson, E. (2015) 0.99(0.44,2.26) 044
Scarmeas, N. (2009) 0.52(0.30,0.81) 092
Feart, C. (2009) 0.70(0.34,1.43)  0.56
Gardener, S. (2012) 0.81(0.71,092) T7.72
Filippini, T. (2020) 0.40(0.12,1.35)  0.20
Scarmeas, N. (2006) ! 0.60(0.42,0.87)  1.95
Gu, Y. (2010) o 0.68(0.42,1.08) 1.23
Scarmeas, N. (2008} 0.76 (0.66,0.86)  7.57
Larsson, S. C. (2018) 1.12(0.96,1.31)  6.50
Scarmeas, N. (2009) N 0.65(0.44,0.96) 1.73
Subgroup, DL (I° = 66.3%, p = 0.002) < 0.76 (0.66,0.90) 28.83
1
Heterogeneity between groups: p = 0.006 :
Overall, DL (I = 76.0%, p = 0.000) ¢ 0.91 (0.86, 0.96) 100.00

I
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Funnel plot with pseudo 95% confidence limits
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AXHZR T MD 5ZEINMINEER X R, Meta 5174
BR, MD TR EEENNNERENERER, TALER%
B, ZERAFITAZR. HHIXBARMME/RREBRFFR, BH MD
SBRAERAMNERENBRERR,
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BRRREAERSHEREAMNEL XK ™, £ XML+ E&
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4, SRR, OEFMARER. WERE. TR 5
RIFE®; esh, & MD MMM T IR RIB MR R A BERM
TR, FABRMERIGETT A AMEEEUMBEHTE,

BEAERFZ A MD o] B RS IR AR EEA BR EIN A&
BAFRAREE S, FIE—T meta HERBR, RAMD
RIS RM IR T JEF R 2 AN BEIAAGE I TR,
B R AT MD MMM 542 EIN GRS TR R & £ X 2 5 5
BEXK,

IRMAN 19 BREMHHARF, HPITH/HAHR MD 2
ZENNMMENRIPRER"™, o MH/HEAMZFRE X
B A A AE MD 2B HINNTIRENFRIPFEER, @
Xtk Z FRE KBS . AX Meta S 4 R E 7x MD
FINHMREARIPE R, ERRRITXENTAS T, BAFI
MRAFEGI N BARNERBR MD NN RIFEE,
BEENANRPRLURBEZ BHEEXLK, AAHRTS
MELHZEAMRERSA—, B4 MD 5IAMMEREN
2% OR 4 0.88 (95%C/, 0.80-0.98), %% OR 4 1.11
(95%CI, 1.00-1.22) | FE M3 X EHEEEANZEA
INATHEE IR BRI D T i 7, RIBIAFN TN 88 R[] 26 51 A9 T
PP ERE R MD AR RFERRORIFAR, T5IAM
BRARLX, XTEEEHT MD (IF2 A RAFRE, MD 54
BERABERYE, FEABRITENSS 28 MR, W
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FFH APP/PS1 WEEE/NMNRIKFINFIIEE .
RIESHEFEHEBNEEXR

Relationship among Cognitive Function,

TR KaKk FRA FTEE BOHE L B
MR F LA DA 2R/ MK FEAENER,

WE. B AR REEREDWEE APP/PS1 i
ARDRRTE A, RERAMEFANGMEL X F,
FiE 15 A3 A% WT #k s @a, 15 23 A# APP/
PS1 AL B D RABR M FHk 6 AR JEHAT TR,

WMEBRY, FRERERENRLF, BLERIFER,
MR FEmeRF . hL AB FG iRt B T Ak
ARG E GRS H B2, ER  APP/PS] 44 &
HLPAPRG AR BEGRAR, KETHERPEZEWE M,
mwﬁﬁ%usm%i%%fAmvm1ﬁ(Pwﬂn,m45
KF 2 FKT APP/PS1 41 (P<0.01), APP/PS1 4/ R A%

2147 F BDNF mRNA 2% K-F 2% FH T WI 4 (P<0.01),
APP/PS1 A4 W /) R 09 8 A Alpha % A4 2 KT WT
41 (P<0.05), Beta $HHSM A BABRLLENLA R E £
5 (P<0.05); APP/PS1 tA89 %M E AT % F K ¥ &40
EE R EAKT WT 4 (P<0.05), &t #R 2T, APP/

fEE RS £ (1997-), 2o, Wik, WF5U7In . Wil i e i

* WEVEH . {MJ7, Email; hf18602880124@163. com

Inflammation and Gut Microbiota in APP/PS1 Mice

fa 7’
AR 610041

PS1 4L H LA B9 A s 4L T e An K 92 R P VAR i 1R BF 4
M FTFA— R, MEBBRHEALRAG B REEIRE

W e 248G BAT IR AR,
K4 APP/PSL; MREHZHE;, Aldhih; KEA
Ky BB B

Abstract; Objective To investigate the relationships among

immune system, inflammation, cognitive function, structure of gut
microbiota in APP/PS1 mice with Alzheimer’s disease. Methods

WT 3 month year-old mice were used as the WT group (n=15),
and APP/PS1 3 month year-old mice were APP/PS1 group (n=
15) . Morris water maze test was performed at 6 months of feeding to
observe the latency of water maze. After the experiment, the ser-
organs and feces of mice were collected and

Alpha

um, hippocampus,

measured for organ index, serum cytokines, AP protein,

&
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diversity, Beta diversity and relative abundance of gut microbiota,
respectively. Results AR protein deposition and water maze laten-
cy increased significantly in APP/PS1 mice. LPS level in WT
group was significantly higher than that in APP/PSI groups ( P<
0.01). IL-1B level in WT group was significantly lower than that in
APP/PS1 group ( P<0.01). The relative expression levels of BDNF
mRNA in the hippocampus of the APP/PS1 group were significant-
ly higher than that of WT group (P<0.01). Alpha diversity of the
APP/PS1 was significantly lower than that of WT group (P <
0.05), Beta diversity of gut analysis showed that there was signifi-
cant difference in community structure between groups. Verrucomi-
crobiota and Akkermansia in the APP/PS1 group was lower than
that in the WT group. Conclusion The cognitive decline, inflam-
matory response were associated with abnormal changes of gut mi-
crobiota structure in APP/PS1 mice. Gut microbiota may be a new
target for prevention and treatment of Alzheimer’s disease.

Key word: APP/PS1; Alzheimer’ s disease; inflammatory

response; gut microbiota

F/REGERE (Alzheimer’s disease, AD) 2—Fk¥%
B ARFENEESRTHER, EXTEREZFUEERA
EMHEBIER (Amyloid beta, AB) JLJEM Tau # 2 R4
gt ERUWABTHINNTIEREY, EZ2EATR
ERNARMERY ., FLA2EAOLEREER, BE
60 FIN EAOBIT2/ZAN, HEEADLEHN 18.7%Y, B
B, REEHAADERUNSELRIEGS, SEkE
XM ERBHERER TS HIE, BFIT, HE 60 FRULEA
Birh AD $2£%H 983 77, it E 2050 £ HE 3457 5 AL E
18871.8 2%, Eik AD WIBFET EBLAEE,

NIRRT AEIU AN K AD RIRIE 24, XehiER
MTART EARE AD MBE T RAVIEiL B4, APP/PS1
W ER/NRERE L AD sh#EE, BF AL BB
{AZE B (Amyloid Precursor Protein, APP) EREFMEEZ = 1
(Presenilin 1, PS1) ERA4RE, ZEHSTET4 AB,
B 28 AT AD s s™, HHREKHAE, AD
BENBHERFHSELERZT Y, APP/PST WEEERE/NRM
SETAMHERT BEit, AHRFH APP/PS1 Wit &
/N, RREEERZERLT/NRIELE. NI
BEEENEEXR, AR AD RENRE,

2 MHREIE

21 RFEE

/NER ELISA iR 7&; #1F DNAIREURXFIE; & RNAE
Ui 7 &; iScript ¢cDNA Synthesis i 7 &; SsoFast™
EvaGreen R &E; SIMHETEYTRE (L£E) BRHER
NEEH., IR EE PCRL; PCRYL; EE#R{L; BF
RE; AFRBE O,
22 KWz HHESIE

SPF 2% 3 Bt WT #f¥/NFR A1 APP/PST X455 (R # 1
IINRE 15 R (FTIES SCXK (7~) 2016-0010), F#% T
WINAKFEARA LB EZREIRHY AL (ERGFTIES.
SYXK2018-011), {AFHABEHKE, 12h BRHE, EAE
(23+1)C, BE 50% ~70%, 30 RHEMH/REZHESF 7d
B, BESHK24E, 15 AIWT/NRAEEXEA (WT 4),
156 R APP/PS1 X% E F 4 /B A B 4E ( APP/PS1
H), @F6 MAEERIK, ALRERELIKFHYLR
RIEER, REHFEMS Gwll2022058,
2.3 IniERE B HES KR X EFHEN

SNRBEfTIREKREUM, =R T MK E 2h, 4CHE L,
PEFRGFT-80CEMA, TUEBALE/NRE, RE/NRA
MED, REFT-80C, /A ELISA EXH/NR IME T HEE S
#& (Lipopolysaccharide, LPS). Fhy& K3t A ¥ o ( Tumor
necrosis factor, TNF-a). B+ & 1B (interleukin 1B, IL-
1B). ANE 6 (interleukin 6, IL-6) ., C RN EH (C-reac-
tive protein, CRP) H9REFHITIE,
2.4 BDZELRA RNA RINEHHEREMEIESE PCR

( Quantitative reverse transcription PCR, RT-gPCR)

PR R YALR RNA R FIEE R, RBUNRAN
B3 RNA, FXHEEH A RNA # TR, BE R RT-
gPCR #3l BDNF, TNF-a, IL-6 mRNA ZE/\RiE DB R
FILIKFE, EF B-actin (EARS,
25 GEAK

BINRAENEDIHRETET 4% BREF, BREHER
K, FRABGIE, EE&0R, PEEREBRERXFERHE
BELSBTREACEE, RMNRARAMNEDAHAR
AB1-40 EHINIRKFE,
2.6 Morris 7Kik=

xtNRELH T HE 5d B4, BX 4R, ERIEEN

D



SHNRFEN KB R B FH UG EF & FHRE#TIEE, 4K
MBEIE AL B BRI, MXASRARERLES, h
REREART &AL E e a4 0 B & KRE, &/\K 60s
NAREAFEME, NAEHBREND A 60s,
2.7 16S rDNA ¥ & FlFMEMERZSIT

{# 3 TIANamp 2£{& DNA 2 BUXFI SR BUNR 2 EH &
HE9 DNA, £ V3-V4 X XIS DNA # 47 16S rDNA 3~
# WA E 97% M FIH TR EN T, BRBRESX
5T (Operational Taxonomic Units, OTU), 7EltEAf i
7 Alpha £ 1%, Beta ZHMIEH SN, BEFHENF
B,
2.8 HIERESSH

AT ERRHEABRREE (x25) Fx, BRME
SRMNBBERMIER T RE, FRMESHHEE
A Mann-Whitney U #35#17IES 848K, P<0.05 AR
BHITEER, ERKIYARMIER, A SPSS 21 X4

(a)

BTG 24T, A Graphpad prism 8.0 £ #IE %,
3 ERESH

3.1 BLALH ABEQNRER

HE 1R, ABEANRAE WT A REURE, B7E
APP/PS1 AR %,
3.2 Morris k& H

m& 1R, WHEBE1 X, F2 XRYRBRABRBET
WA (P<0.05), $£3 X, F4 XFMXBREHITHEZE
£ (P>0.05),
3.3 MiFXRERTF

B 2 From, WT A& LPS KE5F APP/PS1 4 (P
<0.01), IL-1B /K E1XF APP/PS1 4 (P<0.01); IL-6.
TNF-o, CRP KEEMARKAFZITFER (P>0.05),

(b)

B1 ABEAIR
(a). WT4  (b). APP/PS1 4
Fig.1 AR deposition

(a). WT group (b). APP/PS1 group

F1 AHKEEBRAZERILER

Table 1 Results of latency of Morris water maze test of the different groups
285 ERIPS E S ¥E3XR #4XR Wikt B
WT 37.47+15.23 38.27+9.89 39.56+13.36 36.97+10.55 31.72+19.51
APP/PS1 49.64+11.692 51.92+11.28° 47.53+10.81 42.73+11.18 45.01+16.91

a: 5 WT 4Lk, P<0.05; b: 5 WT 44k, P<0.01.
a: Compared with WT, P<0.05; b: Compared with WT, P<0.01.
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Table 2 Serum cytokine levels in the mice of the different groups

A5 LPS IL-6 IL-1B8 TNF-a CRP
WT 0.69:+0.41 22.43+12.40 2.34+1.40 5.03+0.24 8382.20+1458.84
APP/PS1 0.28+0.16° 35.11+23.11 5.14+1.74° 4.87+0.74 8006.49+2048.23

b: 5 WT#ifflt, P<0.01.
b: Compared with WT, P<0.01.

3.4 [HERHEESF mRNA EikER KKEBEST WT 4B (P<0.01), MAAEBEX IL-6 1
M 2 fi R, APP/PS1 4/NREDX BDNF mANA & NP B MRNAJKSERBSRITSESR (P-0.05).

.-.
£
i

(b)

25+ 20+

2.0
H - WT 15— — WT
fé 15— m— APP/PS1 ” W
E = 10
i 1.0— 2
= Q
a =
B 0.5

0.0

WT APP/PS1 WT APPIPS1
485 483

(c)

1.5
m m—  WT
%] 1.0 — APP/PS1
&
g
[T o]
L 05
=

APP/P51

A3

B2 NRAEERAESCE FAE X IR KT
(a). BDNF mRNA #H3$5R3IAKFE  (b). IL-6 mRNA #H¥fFRIAKFE  (c¢). TNF-a mRNA HHIfFRILKE;
Fig.2 Relative gene expression in brains of the different groups
(a). BDNF mRNA relative expression  (b). IL-6 mRNA relative expression  (c). TNF-c mRNA relative expression;

* % P<0.01

@



35 MEEMZHFESEEEN
3.5.1 Alpha B

B ® 3 Fiox, WT 4A#) Shannon 154 B 25T APP/PST
48 (P<0.05), P48 Simpson #5%k. Chaol 35#1#0 Ace %5
B EGITFER (P>0.05),
3.5.2 Beta Z#EM

F & #R24 (Principal Co-ordinates Analysis, PCoA) ]
MABFREEHEFEEEMNZER, HE 4 fir, RABFERZT
T, RIPAEGEEFHEEEMEGEEZER (Anosim

(a)

84 *
gl WT
m— APP/PS1
4
2_
0 |
WT APP/PS1
8371
(c)
600
WT
4001 m— APP/PS1
200
0 T
wWT APP/PS1
4851

S, P<0.05),
3.5.3 [ HIBKFREE LM
HE 5. &3, BEE]. MITHE] SEESMHAL
APP/PS1 AARFEE " IHEX FEEXF WT 4 (P<0.05),
Lactobacillus J& . Lachnospiraceae_ NK4A136 _group &
HiEE S Mz, APP/PS1 4B Akkermansia B3t = B X T
WT 42 ( P<0.05); APP/PS1 % Lactobacillus BN EES
F WT 4B (P<0.05),

(b)

0.8 WT
m— APP/PS1
0.6

0.4+

0.2

0.0 I
wT APPIPS1

€851

(d)

600

WT

400 = APP/PS1

200

WT APPIPS1
4831

3 Alpha ZHMIEELLE
(a). Shannon #5%t (b). Simpson #5%t (c). Chaol $5%% (d). Ace #5%L;

Fig.3 Comparison of Alpha diversity between different groups

(a). Shannon (b). Simpson (c). Chaol (d). Ace;
* P<0.05
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pcoa2(25.03 %)
&
-
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m APF/PS1

2
[

-0.4 1

ANOSIM P=0.009
-0.2 1} 0.2 0.4

peoal(34.44 %)

4 BEEFFRILTEDTE

Fig.4 PCoA plots based on Bray—Curtis metrics of gut microbiota
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“10thers
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L
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u
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Fig.5 Relative abundance of the different groups
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Table 3 Comparison of relative abundance of top ten phyla/genus between different groups
Ve B wWT APP/PST
Firmicutes 49.54% 66.59%
Bacteroidota 38.82% 28.94%
Desulfobacterota 1.79% 1.04%
Verrucomicrobiota 1.50% 0.04%*
Proteobacteria 0.22% 0.30%
17K
Deferribacteres 0.32% 0.05%
Actinobacteriota 0.53% 0.34%
Campilobacterota 0.16% 0.06%
Cyanobacteria 0.05% 0.01%
unidentified_Bacteria 3.94% 1.44%
Lactobacillus 14.98% 54.65%%
Lachnospiraceae_NK4A136_group 18.86% 5.88%
Prevotellaceae_Ga6A1_group 4.53% 0.91%
Dubosiella 1.56% 1.20%
Alistipes 2.89% 2.12%
Bk
Desulfovibrio 1.78% 1.03%
[ Eubacterium] _xylanophilum_group 1.65% 0.36%
Akkermansia 1.50% 0.04%*
Odoribacter 1.30% 0.56%
Prevotellaceae_NK3B31_group 0.68% 0.82%

a: 5 WT 4I#fLt, P<0.05.
a; Compared with WT, P<0.05.

4 g

A5 4EF Morris Kk E i EE RE/NR S E
MiTIZEEN . ERE, 81 K552 X APP/PS1 WiEER
INR AT REAIILE WT /R, 3REA APP/PS1 XS E B/,
B AD & —HEfE—ERE LS H KRNI EERER

APP/PS1 XA EF/NR AR I AR iR, BMEH
IL-1BKEES, XRBETABHHA/NKRARLTUNSE AR
HEBR, RASH Tol BZUREEREABRENEMNSZ
#HEA3, 5555 TNF-o fl IL-1B B9, SET MENME
BEXE", APP/PS1 AF WT 4A48Lt, BDNF HyRILKF
BEEIN, TR R AFENA NIRRT AN A L
KEF. REMHEE FEFMH AR RARREHEE T

RAFEHELFRPET, TBERHLTRE™,

BeElAA, BERETBLE-RHADARAE. #HE
TEERMFT A . AL T HE AR APP/PST Wit E /R
HEIEF (A58 APP/PS1 W EE/NRBERRE, (€T
B APP/PS1 WAL £ F/NRANED A ATAR, XFRAKIAK
BEREESE M AD RIEHE" . AR WIHAME M
2 APP/PS1 XU E /IR HIAMBREH B ERE™ , &%
ARSRIGH APP/PS1 48 LPS 2T H BER/KFE o 48 2 AD M55
BETHERHEEHETUGEESBNER, ZHE2AXMR
MEEMEAW, AT, BERETUNS5EE AD NATR,
2 AR T M HTE, #NF Akkermansia T I F& 1% A Bx & £Y
AR IIFRK S EBINFER" , KKK APP/PS1 4
Akkermansia BHEXEEZZ{XT WT 48, 5 Harach £ A%

)
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HE, KFREXW APP/PS1 Wit & F /R FE 75
LPS /KE T, INAMThEE T B, SMEAMBMAEREMRBHER
B FE, Akkermansia TE4 R AD R Lol R BB A TH
M, PEEETERYE AD NS, EEHE—PTR
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Motor Ability and Cognitive Function Change in Aging Senescence—Accelerated Mice P8

B O ARE FHKEF F X wEFF

REERKEAHTDPEZRERSEREAEFR, X% 300070

HE. BR Ktk Z4S 2 8 R (senescence-ac-
celerated mouse-prone/8, SAMPS) £ % it R FiEFh 4k
N aea T, JFFik 20 Rk SAMPS R, ARIE A B 5
mg A ge+ A, BHEEARAINAAZ, LA
AB LR AR B HAT RN, A dm T AR A Morris K F
s, R A TFwAKA R, T AR WIS
Bl (1=-3.958, P=0.001), #TALINA LB (1=-2.307, P
=0.033), FRIBHEIM2EFLAITFEL (1=1.234, P
=0.2332), #¥H42g 4 (Z=-3.601, P<0.001), #k
REENE (F=42.600, P<0.05), #if#kIMKk (F=82.50,
P<0.001), BARZMAEGE4E (£=-2.133, P=0.033),
FHFEREKY (Z=-2.886, P=0.004), Zit SAMPS /s
RETARCEZEAARTEFHRATH, AediRBH R
ZHAE, SAMP N RESRA TRETTREIMEAXAR,
AA THeEmAY, FTHEERFeE,

Ki#iE. #AL; SAMPS; iE#hEk N ATk

Abstract; Objectives To investigate the changes of motor
ability and cognitive function of senescence-accelerated mouse-
prone/8 (SAMPS8) in the aging process. Methods Twenty male
SAMP8 mice were divided into 4-month-old and 10-month-old
groups according to age. Motor ability was evaluated by muscle
strength, muscle function and muscle relative quality, and cogni-
tive function was evaluated by Morris water maze. Results Com-
pared with the 4-month-old mice, the 10-month-old mice had smal-
ler limbs grip (¢=-3.958, P=0.001) and smaller forelimbs grip
(1=-2.307, P=0.033), skeletal muscle index was smaller but

no statistical difference has been found (¢=1.234, P=0.2332),
shorter residence dwell time (Z=-3.601, P<0.001), the swim-
ming speed was slower (F=42.600, P<0.05), the escape latency
was longer ( F=82.50, P<0.001), the residence time of the tar-
get quadrant was shorter (Z=-2.133, P=0.033), and the num-
ber of crossing platforms was smaller (Z=-2.886, P=0.004).
Conclusions SAMPS8 mice have shown a decline in motor ability
and aging in cognitive decline at 10 months of age. SAMP8 mouse
is suitable for use in laboratory research on animal aging-related
research which can shorten the period of the experiment as well as

save the time.

Key words: aging; SAMPS8; motor ability; cognitive
function
1 8IS
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FANGEMEENELRNERFE" , 2R AOZHLE
FAMTED, MATERENHE, REZEALETERE
EEMASKMNARLITERB, BIRER, AHNLR
YRR, ERENARFEXEES, hEELRR8/IR
( senescece-accelerated mouse-prone/8, SAMP8) =Z H &l
PNA—FLERERANEARZARNYRE, TEURIE
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RESIIR MR R R HFHAY . EFARKI SAMP8 /N,
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INRINNDIRE R R M EREE LM RS RETE, AN
THRXANRNLE. AR MENRESREX=ERR
SRIEMINRAEFNEE S, FI A Morris Kk g3 N &
FENRARB BRI | BAREREBNENERTEES
KEUH ) N HIANF e TS, BER N A%
SAMP8 /NRIZFNNEEFIIAZITNGE, AZEENATHY=EE
X REHREE X,

2 MHERFIE

21 Iz

20 RBERMEN SAMP8 /MR, HH 10 R+2017 F 9
BMBItRAZEFZBIUNYRZE, 510 RF 2018 £
2 AMBIERAZEFBIRNYRIZE, WEE/NRHYAH=
Bif, AEH25~35g, THEEFRZRANEFZHRAA
AR, ZRERWMEXSDEAFIVENE#TRSE, BHE
BMEK, KBEE PR 12712 h & #17, RBAK,
FNR A A BIR BRI+ A4,
2.2 1TAFMK
2.2.1 RIMHEN

ERIMAT/NREFTEEIM AR M AN E, %
GONE 5 R, EFIZ/NR 5 RIMAOMEKXEEAFS T
B, RIESANENGE, TE 2 A/NREMNESIREIMNS
FIRIRANS (N/Kg) o
2.2.2 HH B EN

DANGER I, GSHEERRE AN 10 &/5, &
B4 6 e, BRI 3K, Hillh2 R, TRPALKEEE
440 B/4, BHENRE N 5 95, IER/INRARENERE
foRtiE], BES HENRMAEREL, WERILEIHFIC
#4300 s,
2.2.3 Morris K% 5 L1

HAHNGERNXE, NGHEFaETREKDE=
R (FARMETKAT 1 cm&£H), RBIRPREBA

T, BINRMKERE 4 MRETTEEABERRERAK
H, ARG —R, ERNRMANKEREFEMEKR
WK AESE, &/ 60 s NARKEITFR, ARXRRERINRHRE
FFEEE10s RICIZBEBERERA, NEGHE4H, 11E4
B/NER A9 T2 kR AN R

MWL EHE, HRZFHAT, BNABRMARIETE
(B—%R) BELERERAKS, B=RR (FFEEHME
RBR) EAERRR, BRESHXENPTRFICR/NRER

R REEREINRFITREAME RS,
2.2.4 JlRENRE

MENREE (g), BEEK12h FLEEY, WEN
RERMHBNAMESN, BAMRENRRE (9), ITE
BEBIEH (BRINEHR=-HBINEEMIRE/ KE),
2.3 ZitHA=E

St SPSS20.0 B, EXSHAITERRR
B AEE (Xzs) Fon, EESHHNITEHRRRAH
fugy (M zfElgE) (M (Q) ] &=, WTESHHAIRM
SHERFRHIERARMIHEA 1K, FIESS BRI
MARREER AR FEANKNRE, SENEHIEZ
8] 2 &% & Huynh Feldt % {45 2 i# 17 Mauchly B3k 4G5,
ZR P>0.05 f, WIAEEMNENSIRE S RKAFEMERX
M, TURBEENERITERNETETTE 0T EiE
TREE, & P<0.05, R-EEMNEMEIRFEMRRLME, XA
ELREHENT, REKE «=0.05,

IR X 30 s,

3 #R

3.1 TEINNRIEZhEE THE N
3.1.1 WA BB A

M9 A#/NR AN /1 4 101.68+11.31 N/kg, BT A1
47.99+5.34 N/kg; + B/ HALHT A1 4 81.02+12.03 N/kg,
BIAHN /1 4 39.51+9.74 N/kg, #HEETHAE/NR, +H#E/N
REOBIM A TFE (t=-3.958, P=0.001), BIBIN N TR
(t=-2.307,P=0.033) , R"BEEFHIEK, + A SAMPS
INREBALARE MR S IR BRI TR (IWE1),

150~ RS
) O3 104

3 100- |
s L .
R [ |
£ 504 -

0' T T

5Ei]Waj i)

NEITT (N/kg)

E1 mWARS+AH SAMP8 /ZRINA (N/kg) (n=10)
s, = P<0.05



3.1.2 #B{F R[5
M A /NRERER S N L EB R E R A (5 fALE
#5) 4300 (68) #, +RAR/I\REZRBES N LFENE
hfrg (morjEge) A 63 (224) #, BEETHBE/NR,

+B# /R A =SB E T (Z=-8.601, P<0.001),
3.1.3 JlREXNR=E
AR /NVRAYEBRALFE S A 1.623+0.078%, 1 A8/

M EERAIEECh 1.419+0.146%, HHELTHAB /MR, +H
INRHBERAIER TR, BEERLESITERX (t1=1.234, P
=0.2332) (WE2),

2.0+

1.5

1.0+

HRUIEER (%

0.5

0.0

4 A 104314

pakiih
B2 MWA#HE51 A SAMPS /\REEKALIES (%) (n=10)

E. EANTATEHARRR (X2s) &=, P>0.05

151
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§ 101 )
# =
M o 5
b #z
P

0 L) 1 L L]

1 2 3 4
B E (d)

3.2 TEEXNERIAFINEER R
3.2.1 kiR fE ANk R 7 A HR

M B #5157\ R A i K I B A0 2k 58 7 R 2 Mauchly
KEEREER D HEXREE P=0.934, WEBHERE P=
0.341, 15 FAV/INER P H ik R B (] F0 kB v AR A ) 18 R R 3L 77
XM (LES), BAREMNETEHZDITR R, KE
FE (F=21.187, P<0.001), itRRikeokik EH M jEE4LE
B%, NEMSENRZEERA (F=5.680, P=0.002), tHA
FEEEMERB AN AR mAR; A6 k& F=42.600,
P<0.001, R7=+HARE/NRAFKEERIE, LB RHNE
ENENMER, WEEZE (F=26.594, P<0.001), it
RRERRT B B RERT B L p9#E S, REIRMAEMNZEER (F
=14.999, P<0.001), 1t ARRY[E] =& 6916 A RE 2> 42 19 AR B
E; AEEbE F=82.500, P<0.001, 12+ B /NRAHk
BRRAIRK,
3.2.2 IR RIZEE I /B R i &5 R &L

MBI B IR R RE BB A A E (4 e EE)
#9.35 (3.70) s, T A#A/NRAEE B F AL (Mo
EBE) 4 2.45 (9.71) s, HLLFMA K /NR, +HB/NR
K ERRREBREERE (Z=-2.133, P=0.033),

MABE/NREFME SRR A (Mo frjEEE) A2
(2) R, TR /NROFHTE SR FAE (M5 AE

BB) 40 (2) R, MHELFMAE/NR, +AR/NRAOFHT
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Abstract; Objective The aim of the current study was to
investigate the effect and mechanism of dietary cholesterol and vita-
min B, on multi-domain cognitive function, and provide nutrition
guidance for improving cognitive function. Methods Participants
were selected based on a multicenter prospective study among mid-
dle-aged and older adults in China, aged 50~70. Global cognitive
function was evaluated with the Mini — Mental State Examination
(MMSE) . Nutrients intake was assessed according to food frequen-
cy questionnaire and China Food Composition Database, and prin-
cipal component analysis was used to extracted nutrient patterns.
The associations between specific nutrients and cognitive function
were assessed using log-binomial regression. Restricted cubic spline
was used to illustrate dose-response relation of dietary cholesterol
and vitamin B,, on multi-domain cognitive function. Mediation anal-
ysis was used to determine the mechanism of dietary cholesterol and
vitamin B,, on cognitive function. Results A total of 2546 partici-
pants were included in this study, with a median follow-up period
of 2 years. Four nutrient patterns were identified ( Vitamin —
Mineral ,

Protein—Carbohydrate, Fatty Acid—Vitamin E, Choles-

terol=Vitamin B,,), and only nutrient pattern rich in cholesterol
and vitamin B,, was found associated with cognitive function (RR
=0.891, 95%CI=0.794-0.999). In multi-domain cognitive func-
tion, dietary cholesterol and vitamin B, were related to better per-
formance of visual memory function (P =0.034, P=0.020). In
dose-response relation, it suggested a U-shaped association be-
tween vitamin B,, and MMSE (P=0.020) within a certain range.
Conclusion Dietary intake rich in cholesterol and vitamin B,, was
associated with better cognitive function, and vitamin B, had a U-
shaped dose-response relation with MMSE. Thus, ensuring moder-
ate cholesterol and vitamin B,, intake is important to improve cogni-
tive function in middle-aged and older adults.

Key words.

cholesterol; vitamin B,; mild cognitive im-

pairment; dose-response relation; mediation analysis
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Table 1 Principal component analysis of nutrient patterns
Variables Vitamin—Mineral Protein—Carbohydrate Fatty Acid-Vitamin E Cholesterol-Vitamin B,
Protein 0.260 0.702 0.401 0.449
Carbohydrate 0.145 0.945 0.079 0.083
Dietary fiber 0.261 0.841 0.112 -0.027
Cholesterol 0.036 0.159 0.132 0.842
SFA 0.040 0.191 0.735 0.574
MUFA 0.051 0.068 0.965 0.016
PUFA 0.021 0.204 0.816 0.429
Vitamin A 0.900 0.146 -0.024 0.225
Vitamin B, 0.392 0.810 0.169 0.253
Vitamin B, 0.864 0.260 0.085 0.275
Niacin 0.600 0.442 0.480 0.206
Vitamin Bg 0.922 0.210 0.072 0.063
Folic acid 0.917 0.317 0.151 0.068
Vitamin B,, 0.121 0.013 0.066 0.861
Vitamin C 0.944 0.184 -0.017 -0.022
Vitamin E 0.259 0.185 0.872 -0.058
Magnesium 0.671 0.524 0.451 0.093
Iron 0.903 0.385 0.084 0.055
Zinc 0.706 0.556 0.283 0.284
Selenium 0.579 0.507 0.251 0.521
Copper 0.763 0.519 0.322 0.096
Manganese 0.693 0.611 0.304 0.033
lodine 0.552 -0.055 0.070 —-0.062
Bold entries indicate measures with high loadings on each factor
SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid
Table 2 Log-binomial regression of nutrient patterns and MCI
Nutrient Patterns RR(95% ClI) P value

Unadjusted

Vitamin—Mineral 1.024(0.933,1.122) 0.622

Protein—Carbohydrate 0.970(0.877,1.073) 0.557

Fatty Acid-Vitamin E 0.994(0.901,1.097) 0.907

Cholesterol-Vitamin By, 0.892(0.796,1.000) 0.051

Model 1

Vitamin—Mineral 1.016(0.926,1.115) 0.734

Protein—Carbohydrate 0.967(0.873,1.072) 0.527

Fatty Acid—Vitamin E 0.993(0.900,1.095) 0.885

Cholesterol-Vitamin B,, 0.894(0.797,1.003) 0.055

Model 2

Vitamin—Mineral 1.021(0.931,1.119) 0.665

Protein—Carbohydrate 0.963(0.868.1.068) 0.477

Fatty Acid-Vitamin E 0.994(0.902,1.096) 0.906

Cholesterol-Vitamin B, 0.891(0.794,0.999) 0.048"

Model 1 was adjusted for age, sex, education, BMI, smoking, drinking;

Model 2 was adjusted for Model 1 and hypertension, hyperlipidemia, diabetes and CVD

MCI, mild cognitive impairment; BMI, body mass index; CVD, cerebrovascular diseases; RR, risk ratio; CI, confidence interval

* P<0.05. " * P<0.001
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Table 3 The linear relationship between cholesterol or vitamin B,, and multi-domain cognitive function

Cholesterol Vitamin B,
Variables

B(95% Cl) P value B(95% ClI) P value
MMSE 0.024(-0.053,0.100) 0.547 0.023(-0.018,0.064) 0.269
AVLT-IR 0.024(-0.153,0.200) 0.792 0.027(-0.067,0.122) 0.567
AVLT-SR 0.072(-0.020,0.164) 0.125 0.037(-0.012,0.086) 0.139
AVLT-LR 0.005(—0.098,0.108) 0.930 0.003( -0.058,0.052) 0.915
SDMT 0.154(-0.253,0.560) 0.459 -0.012(-0.229,0.205) 0.913
LMT -0.029(-0.234,0.177) 0.784 0.034(-0.076,0.143) 0.544
TMTA 0.018(-0.898,0.934) 0.970 0.045(-0.444,0.535) 0.856
TMTB —-0.640( -3.255,1.975) 0.631 -0.326(-1.723,1.071) 0.647
DSTF -0.010(-0.061,0.041) 0.697 0.013(-0.014,0.040) 0.353
DSTB -0.027(-0.074,0.020) 0.260 -0.019(-0.044,0.007) 0.149
PMT 0.137(0.010,0.263) 0.034 " 0.080(0.013,0.148) 0.020 "
SCWT-IT 0.447(-0.284,1.179) 0.230 0.042(-0.348,0.432) 0.832

Adjusted for age, sex, education, BMI, smoking, drinking, hypertension, hyperlipidemia, diabetes, CVD and other nutrient patterns using multiple
linear regression models

MMSE, the Mini—Mental State Examination; AVLT-IR, Auditory Verbal Learning Test—immediate recall; AVLT-SR, Auditory Verbal Learning
Test—short recall; AVLT-LR Auditory Verbal Learning Test—long recall; SDMT, Symbol Digit Modalities Test; LMT, Logical Memory Test; TMTA
(B), Trail Making Test A (B); DSTF, digit span test forwards; DSTB, digit span test backwards; PMT, Picture Memories Test; SCWT-IT,
Stroop Color—Word Test Interference Trial; BMI, body mass index; CVD, cerebrovascular diseases; CI, confidence interval

* P<0.05. " * P<0.001

Table 4 The dose-response relation between cholesterol or vitamin B,, and multi-domain cognitive function

Cholesterol Vitamin B,
Variables
P-overall P-nonlinear P-overall P-nonlinear
MMSE 0.221 0.111 0.036 " 0.020 "
AVLT-IR 0.172 0.092 0.144 0.107
AVLT-SR 0.204 0.313 0.587 0.966
AVLT-LR 0.482 0.295 0.894 0.767
SDMT 0.896 0.801 0.661 0.483
LMT 0.988 0.936 0.529 0.417
TMTA 0.633 0.435 0.713 0.563
TMTB 0.559 0.356 0.658 0.516
DSTF 0.957 0.990 0.096 0.067
DSTB 0.650 0.771 0.718 0.654
PMT 0.308 0.868 0.161 0.712
SCWT-IT 0.924 0.866 0.550 0.349

Adjusted for age, sex, education, BMI, smoking, drinking, hypertension, hyperlipidemia, diabetes, CVD and other nutrient patterns using RCS
models

MMSE, the Mini—Mental State Examination; AVLT-IR, Auditory Verbal Learning Test—immediate recall; AVLT-SR, Auditory Verbal Learning
Test—short recall; AVLT-LR Auditory Verbal Learning Test—long recall; SDMT, Symbol Digit Modalities Test; LMT, Logical Memory Test; TMTA
(B), Trail Making Test A (B); DSTF, digit span test forwards; DSTB, digit span test backwards; PMT, Picture Memories Test; SCWT-IT,
Stroop Color—Word Test Interference Trial; BMI, body mass index; CVD, cerebrovascular diseases; CI, confidence interval

* P<0.05. ** P<0.001
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Supplementary Table 1 Comparison of characteristics between MCI and NC group
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Figure 1 The dose-response relation between vitamin B;, and MMSE.

The shaded area represented the estimated relative risk and the 95% CI respectively.

MMSE, the Mini—Mental State Examination; BMI, body mass index; CVD, cerebrovascular diseases; CI, confidence interval.

Adjusted for age, sex, education, BMI, smoking, drinking, hypertension, hyperlipidemia, diabetes, CVD and other nutrient patterns using RCS

Variables MCI NC P value
General characteristics
Age 60(56,63) 60(57,64) 0.016"
Sex 0.057

Male,n( %) 143(40.6%) 1000( 46.2%)
Female,n( %) 209(59.4%) 1164(53.8%)

Education years 9(9,12) 9(9,12) 0.120
BMI(kg/nt) 24.3(22.6,26.1) 24.5(22.8,26.6) 0.118
Smoking, n( %) 82(23.3%) 555(25.6%) 0.622
Drinking, n( %) 172(48.9%) 1008(46.6%) 0.461
Hypertension, n( %) 119(33.8%) 785(36.3%) 0.626
Hyperlipidemia, n( %) 84(23.9%) 646(29.9%) 0.061
Diabetes, n( %) 63(17.9%) 388(17.9%) 1.000
CVD,n(%) 15(4.3%) 50(2.3%) 0.097
Nutrients intake
Cholesterol, mg 268.5(153.8,320.5) 276.8(155.8,342.7) 0.094
Vitamin B, ,ug 1.0(0.6,1.6) 1.1(0.6,1.8) 0.087
Multi-domain cognitive function
MMSE 25(24,26) 29(28,29) <0.001 "~
AVLT-IR 13(10,16) 15(12,18) <0.001 ™~
AVLT-SR 4(3,6) 5(4,7) <0.001"*
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Variables MCI NC P value

AVLT-LR 3(1,5) 4(3,6) <0.001 " *
SDMT 32(25,39) 35(28,44) <0.001 " *
LMT 7(3.5,10.5) 11(7,15) <0.001 " *
TMTA 70.5(57.0,92.3) 61(49,78) <0.001 " *
TMTB 188.5(144.0,256.8) 160( 126,208) <0.001 " *
DSTF 7(6,8) 8(7,8) <0.001 " *
DSTB 3(3,4) 4(3,5) <0.001 " *
PMT 11(8,13) 12(10,14) <0.001 " *
SCWT-IT 37(28,51.5) 36(28,47) 0.098

Data shown as median (interquartile range) were compared using Mann—Whitney U test and data shown as n (%) were compared using the chi-square

test or Fisher’ s exact test

MCI, mild cognitive impairment; NC, normal cognition; BMI, body mass index; CVD, cerebrovascular diseases; MMSE, the Mini—Mental State Ex-
amination; AVLT-IR, Auditory Verbal Learning Test—immediate recall; AVLT-SR, Auditory Verbal Learning Test—short recall; AVLT-LR Auditory
Verbal Learning Test—long recall; SDMT, Symbol Digit Modalities Test; LMT, Logical Memory Test; TMTA (B), Trail Making Test A (B);
DSTF, digit span test forwards; DSTB, digit span test backwards; PMT, Picture Memories Test; SCWT-IT, Stroop Color—Word Test Interference Trial

* P<0.05. ** P<0.001

Supplementary Table 2 Comparison of general characteristics between overall and subgroup

Variables Overall Subgroup P value

General characteristics
Age 60(57,64) 61(58,64) 0.481
Sex

Male, n( %) 1158(45.5%) 34(32.7%) 0.010"

Female, n( %) 1388(54.4%) 70(67.3%)
Education years 9(9,12) 9(9,12) 0.231
BMI ( kg/ ) 24.5(22.8,26.6) 25.6(23.7,27.5) 0.001 *
Smoking, n( %) 642(25.2%) 29(27.9%) 0.115
Drinking, n( %) 1349(56.0%) 28(26.9%) <0.001 " *
Hypertension, n( %) 914(35.9%) 37(35.9%) 1.000
Hyperlipidemia, n( %) 738(29.0%) 27(26.2%) 0.849
Diabetes, n( %) 459(18.0%) 15(14.6%) 0.564
CVD,n(%) 65(2.6%) 0(0%) 0.284
Nutrients and food intake
Cholesterol,mg 275.3(156.1,340.0) 274.5(173.0,345.0) 0.867
Vitamin B, ,ug 1.1(0.6,1.8) 1.3(0.6,1.8) 0.723
Meat, g 41.0(18.0,78.3) 36.6(14.3,68.0) 0.426
Eggs and milk,g 96.4(50.0,225.0) 67.6(50.0,198.2) 0.296
Cognitive function
MMSE 28.0(27.0,29.0) 28.0(27.0,29.0) 0.781

Data shown as median (interquartile range) were compared using Mann—Whitney U test and data shown as n (%) were compared using the chi-square

test or Fisher’s exact test between overall and subgroup study

BMI, body mass index; CVD, cerebrovascular diseases; MMSE, the Mini—Mental State Examination

* P<0.05. " * P<0.001
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Supplementary Table 3 Mediation effect of cholesterol oxygenated derivatives or tau phosphorylation
on cholesterol or vitamin B,,and MMSE
ACME Prop. Mediated
Mediator

Estimate ( 95%Cl) P value Estimate (95%Cl) P value
27-0OHC 0.003(-0.102,0.120) 0.960 0.000(-0.694,0.670) 0.990
24S-0OHC -0.054(-0.289,0.140) 0.570 0.079(-1.420,1.830) 0.660
t-tau —0.054(-0.265,0.120) 0.530 0.078(-1.479,1.920) 0.610
p-tau -0.017(-0.235,0.180) 0.880 -0.029(-2.193,2.590) 0.860
27-0OHC 0.004(-0.092,0.110) 0.970 0.002(-0.829,0.960) 0.970
24S-0OHC -0.045(-0.265,0.100) 0.590 0.036(—1.404,2.640) 0.730
t-tau -0.014(-0.215,0.200) 0.860 0.039(-1.414,1.620) 0.800
p-tau 1.89e-02 0.820 7.55e-05 0.990

(-1.61e-01,0.200)

(-1.50e+00,0.200)

Adjusted for age, sex, education, BMI, smoking, drinking, hypertension, hyperlipidemia, and diabetes using causal mediation analysis

MMSE, the Mini—Mental State Examination; t-tau, total tau; p-tau, phosphorylated tau; 27 - OHC, 27 —hydroxycholesterol; 24S-OHC, 24S-
hydroxycholesterol; ACME, average causal mediation effect; CI, confidence interval
* P<0.05. ** P<0.001
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Gut Microbiota; A New Target for Prevention and Treatment of Alzheimer’ s Disease
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Abstract; Alzheimer’s disease (AD) is a progressive neu-
rodegenerative disease, and its pathogenesis has not been fully elu-
cidated. Inspired by the research of microbiota-gut-brain axis, the
role of gut microbiota in the occurrence and development of AD has
been emphasized in recent years. In order to provide reference for
the preventive and therapeutic strategy targeting gut microbiota,
this paper reviewed the characteristics of gut microbiota in AD pa-
tients, the main pathways of communication between gut microbiota
and AD, and the effects of probiotics, antibiotics and diet inter-

vention for AD patients.

Key words: Alzheimer’s disease; gut microbiota; probiot-

ics; antibiotics; diet
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FEE. KA. WE A B A micoRNA (miRNAs) &
B REBERBEFAOR X, 128, XTHhE, HiEmt
A Ao miRNA E 2 E A% EFF (MCL) ¥ &I & e B A5 R
MRS, BRAMRERTT FPEFEFABRRRERE, B
AR miRNA F= MCT R 2 18] 89 48 56 0 A2 ] B3 fn 48
AL BE AT /R 5K B KR 0 e A MU AT R (EMCOA) it B
2239 AL HATA LM E R, JF T R4 @k dn
KA AL, RIEAFAE P A IE T 2018 P BRI S
Fe4¢ (CDGI2018) | A B EM R K E4 (E-DI) A=t jk
A& XiFH (HLS) {A, 75 % MCI 4252 L4 A5 & b4
0 B B 1A B Ae b E miRNA Rk e T AL, 4R3E R 4 MCI
B Aol BT RLLAY logistic WAAER) | 2] %X H TARAF AR b
%, A CDGI-2018 (RR, 0.75; 95% 45 K [ 0.58-0.98)

Fo HLS (RR, 0.54; 95% T/ K E; 0.34-0.84) o & A
E-DII (RR, 1.46; 95% T4 X /4. 1.14-1.87) #F 4 KikL
MCI R e AR 2 A%, B Ry B, MCI %K%
i8R S AR E KA, JF B 5 hsa-let-7Tg-5p. hsa-miR-107
F2 hsa-miR-186-3p A% | B AR T, MiBMAENBE 2
FtAdn i miRNA Z24-F0m, T AT 69 R 4 MCI & & Fe fd
ABE (AUC=091), ZERWOLEREAY, KRR EWRHTA
Fefik MCI A8 % KUK, 35 7T 48 5 % & 49 B F= miRNA 69 £ K A
%, BB, B, MilfA ) F A miRNA T 2UE 32 5] MCI
BB A ATITH S MCL #9357 o T 5 4 A8 97 64 0k

XA diet quality; gut microbiota; miRNAs; biomark-
ers; cognition; mild cognitive impairment
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EwAeA, FiE ARABRELFLITR “WELZAARR
ERAAR SR 2018—2019 F A ZKiAL, hFALA TH
HIELAE, A MAA R ZFFHIE, AFFX, AR
S BB 55 B H BvA E ABEAE A B R At S, 3kt 4309 %,
FRAFEEZLHMERAE P ERAELT L 124080 FHREHEA
REFBANTHIE, AR 49 AW ENHIER M A 13 £,
KRBT ERBBELEX, A TERFAH RikIFHEE
% (Montreal cognitive assessment, MoCA) #F4&#F 70 3 % #94k
s Ry R ORI CHEREX” “HPEEX K
FLEBR Fo “BHERKX” wWRHBELEX, THB 50.11%
HEF, AERSBENREREFE, 27 “HEEX” & “4
AR ABLZ RNt S AR REIYE

EAMX (P<0.05), “BHEHBX” B EARRFHE, #AT,
ME N Feid T BARA S ZHAAX (P<0.05), I, “HE
R Ao M EBEX ABEE MCI A= MCI A 6 7T A4
A& (P-trend<0.05); 5 “B#hEHEX” RN R AR A
W, “BHERER” RABERGHAF (WHt) & MCL 4
TTHLEIG An 34% (OR=1.34, 95%CI; 1.11-1.63, P-trend =
0.003), it MY EBEX PN EEXTRAY TS %%
BiksmIft, Mo EBRX TR T AR, Ak ER
KT RTRE AT AT 508G 2 AT 45 R A iR A8 K AEHE

KA. BAEX,; A AR, BEIAmER,; F
B AR
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Dissecting the Contribution of Host Genetics and the Microbiome in Complex Behaviors

Buffington et al., 2021, Cell 184, 1740-1756
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BR: —EASD DREA Y, FERARRAENEZEF
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— W AEHET (FPRIFHE) KL T Ctnap2” 44 R
B, 1R RAEY B EERATA

— A MF SR (BH4) 5 MR E T Cnmap2™”
AL S B T

— ¥ KSLATH, BH4 i & Cnnap2” A4 # A F 8 X
fik A% i

WE, #%tk, HEWNZRARRBUYESHERBIAS A

=

W MRBE B A RGERA T FFIARG, Km, F—AF
Y EFRR M B A B AT VA vl — 4 R e AT
o, B, MBI AREF RANARLAAIERNEL
RITATHRREREE, B-FEIHGL, RMNKR, £4
ZEF AR Cnmap2” R P | RE69E B R RATH 2 B
At ss AW P FIAE, Cnmap2” MR S AR R
W fE ERAEI ARG, AR SUAT R R RLT A A i R A A
T, EAMRGE, HFFREREDGTFRAGE LAWA L
My BEoh A R P H R, AT IR E T Cntnap2™”
IR AL BTG, BATVR B R AL, THFF TRRA KRR
FR (BEARFMAS), HEXTREKXRERNTHEZ R %
g 0 BE AR X ARG T Tk,
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Effect of Probiotic Bifidobacterium breve in Improving Cognitive Function and Preventing Brain Atrophy in Older

Patients with Suspected Mild Cognitive Impairment
Placebo—Controlled Trial

Daisuke A Jinzhong X Tsutomu T et al.
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HE. 2 AREHA, SABTAKREARER, B
B RANAFR T % 4 H B 4 Bifidobacterium breve MCC1274
(A1) ERGiAiH Ay b F2F A mER (MCI) &%
R E Gy meAE R, ik AEZR RCT ¥, 130 % 65 £ 88
HHEMMCl 2 H5 G F 35— RAEAEH (B. breve MCC1274,
2x10"°CFU) RZRH, AH 24 B, iAsmI it v ADAS-]Jcog
Fo MMSE 93X k3846, L5482 MRI A&, AN REHE
REB T RIS I A% (VSRAD) A KmEH T, £ E

Results of a 24-Week Randomized, Double-Blind,

75-95

Je Bk &K MMSE (<25) T4, 52 E74mk, 24
BFMMSE L2 & “BEZ®” f “HE5/RA" AW LKE,
A E VSRAD #5840, S A BANAA AL GBS A
B, FARMSARLHRTHGEES (VOI Z-score=1.0) &
PR G, AN B AW IG, Wil B0 IR R R
BEA, it AHRWRERE—ESFTEAOIHKER
REG, THEAZ b T X 2 ] 3% xF MCI 3K % 69 45 2 M 84K,
MR A 24 B T A0 k) B E %6 K&, X AW B. breve

EBREE TR

EEMAR T O HEmANBEAR, E8 115845
FHTT oM (BRAEE 55 A, /A 60 A), f 24 AB,
ADAS-Jeog 5 A “ERRAT HREBAMLANZKE,

MCC1274 A 85 F By ik MCI 9% % 09k fn h 48 £
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Neuroprotective Effects of Verbascoside against Alzheimer’s Disease Via the Relief of Endoplasmic Reticulum
Stress in Ap-exposed U251 Cells and APP/PS1 Mice
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AMRERIE (BRERIRL) ForBdiRe, AARK KA
AR B TAER, KRG BHZEE VB EEHIHEEG B
(AB) o R AAI B (U251) #mfaA= APPswe/PSEN1dE9
AW (APP/PS1) DR P A AR, Fik U251 @pes

10uM #) AR, , £ H JF A VB &3, g A MTT %, %X
miag K, RIAFEFBEHETIMEMTT VBRI IER,

JA VB %95 APP/PS1 # 3 B /R 6 &, 42 A 3£ 2 Kk gl
KR F T feit e, #AT R A AL KB ILAM T
B0 LB Z BB e 0 Ko ARIL . Bk E-S k&
FO AR5 AB G BRI AH, HATERIR
oW 52 B Ao & R 6P i 0L AT APP/PSI /b R Ae AB, L, R4 4
U251 e P e ZRa RR-FRE, £R K AR,
Gieg U251 mfe, VB 2 ARG T@IEN, WH T @R
=, BIKTHERE fem b RERRG KA, FHRETEER

e ER #9BA&, &£ APP/PS1 DR ¥, 6 Ay VB 4 R 5K &
TitleArilsn, VB Il tafe /Ao, WY AR 43R, BRI H
& EBFIRALH tau & O R NIAT B R Y iR, IF TR
APP/PS1 s R K B 42 T Wi ik Ao P i 2 T SR 20 I0AT A
(A ZERATHRERT, MRELHEORAFEINE
W, VB &9AP 24P AE A TAL S ER R#A9R A £, VB Il
AW BEGR B EAS £, ARG ER BL#SF B ok 40 i A
TEX-FRANTX— 4, &if LRLEREY VB @i KAk
PR B K, KAE R F AV RGP AER, B VB T
VB AD B9 9T Fk, MR —F R,

K$#iE: Alzheimer’ s disease;
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reticulum stress; Unfolded protein response; AR
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Neuroinflammatory Response to TNFa and IL1B Cytokines Is Accompanied by an Increase in Glycolysis in

Human Astrocytes In Vitro
Pamies D Sartori C Schvartz D et al.

Int J Mol Sci. 2021; 21 (8): 4065

BE: EBRAMEEEESE LD T LRREFR,
el FTHRAR G EZEAR, EALmI TR D,
BRI AmEXR R ERM T REERMA, ENEXE
LA EAGEVER , E MR e e Rt A K oE TALK E SR
ey A CAIRE, X BT KRR K E RS E L
B IR i MY 238 I B\ AV 2 W e i P A B £ R
BRI, AFTR G AR IT E IR a0 MR Fig S i AR P BT R
E R T, EHIKIR @R R T A ReN 20 foL e 4P 248
e, RETMBARLEF o (TNFa) Ra@miein% 18
(ILIB) 24 ehigpid, @d e &, AR AR, ZOhA
F | RMLLF Ao tm SN B F 5 AT R ARAE B IRR 0 R R A
MK AR FRM T AL, ReN 47 4 49 2T IR 40 ooy B M %
it KEAaX e R EAfRE (@WIE-F. 4 BT -kappaB

(NFkB) . 25434 M FRF (STATs) ) F ks
(A MERELAKR (MHC) 1 £) 6954 K2 49,
NFkB1, NFkB2 fe STATI1 4% iA 3 Hm, vA R STAT3 £ ik,
FT ATH E R ARG E, D) R 06 g R R
WA T, GIERAALEBRMLEEES (GFAP) #m Yy, EH
B a0 LS A A A A 09 B, LA AR R B R A AL
BRI A, AR BTN I E AL ) AR B AR 3 e, B
IR R ey % S ek 2R FE £, 5437 NFeB 1258
Ao () MHCI %838 55 45 8% A2 2 18] 7T 46 A2 R 3K,
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