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[# ZE] HE % APP/PSL/NRIMAES B-IEMHER I (AB) \Tau & 3R IA K- MYHE X K i i iR (MCFA ) 19 T
YEFT, i MCFA BiiRBT/R 2518 BE (AD) MUAHSCHLRER LB AR A . Ak # 17 K 4 J5# APP/PST # 5L R/N R L4 K oh
FERR TR (MCFA 4,9 H) MK HENRIRR AL (LCFA 41,8 R, s BB AL B/NEL 9 HAE N BF A BU/NE(WT) 41, MCFA 41
1 LCFA 4N FIR AR AR E SRR 25 36 JAl 4, A UL E R [ B (TC) L HHM = B8 (TG) | =i %5 £ IR & 1 iR [ # (HDL-C) |
IR 25 FEBE 2 U [ B (LDL-C) (AR RTIAZE 1 (APP) (AR K Tau FH HAEAKF, RKH SPSS 22.0 Git - ubf7 5 i i, R
e AT PORMA E LUK . SR Pearson AHSCAMHTINLAE 5 AR\ Tau 8 HRIAACEZRIMACHE, &R MCFA 4/h
TC TG 7K, Kb Je R FIGE ALY AR Tt Tau I FRIBYH WALT LCFA 41(P<0.01) , XSS R WR,TC 5 K F 44
AB A RIKKF-RIEMIC(r=0.399;P<0.05) ;1M TC W5 & 2 i LHHL AR & HRB/KF-H R BEFEMKE(r=0.715,
0.748;P<0.01) , 15 LA Tau 2 H F kKR IEM R (r=0.603;P<0.05) , £ MCFA Al fEE 4 #15 APP/PS1 ¥
TR/ ERBE A, R 2 B TC 7K, i KIZHZR AR #5 HUTAR A Tau 25 FIBERRfL K I A HERIG AD WIYERT.
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[ Abstract] Objective To investigate the correlation between serum lipids and expression levels of B-Amyloid protein (AB) and Tau
in brain, and determine the intervention effect of medium-chain fatty acid (MCFA) in APP/PSI mice, so as to provide a theoretical
basis for exploring the mechanism of MCFA in the prevention and treatment of Alzheimer’s disease ( AD). Methods Seventeen
4-week-old APP/PSI transgenic mice were randomly divided into MCFA group (n=9) and long-chain fatty acid (LCFA) group (n=8), and
9 littermates of negative wild-type mice served as wide type (WT) group. Mice in each group were fed with diets prepared by different fatty
acids until they were 36 weeks old, then the blood samples were collected to measure the serum lipids, including total cholesterol (TC),
triglyceride (TG) , high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol (LDL-C), and the brain tissues were
harvested to detect the expression levels of AR precursor protein (APP), AB and Tau protein in the cerebral cortex and hippocampus.
SPSS statistics 22. 0 was used for statistical analysis. Data comparison between the two groups was performed using student’s ¢ test for
measurement data. Pearson correlation analysis was used to analyze the correlation between blood lipids and the protein levels of AR
and Tau. Results The serum levels of TC and TG and the protein levels of AR and Tau in the cerebral cortex and hippocampus were
significantly lower in the MCFA group than the LCFA group (P<0.01). Correlation analysis indicated that serum TG was positively
correlated with the AB level in the cortex(r=0.399; P<0.05), while serum TC was positively correlated with the expression level
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of AB in both cortex and hippocampus (r=0.715, 0.748; P<0.01), and with the expression level of Tau in the hippocampus

(r=0.603; P<0.05). Conclusion MCFA reduces AR deposition and Tau phosphorylation in the brain probably through regulating

lipid metabolism, especially decreasing TC level in APP/PS1 transgenic mice, and thus plays a role in the prevention and treatment of AD.
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Bl T B W gt A CE iR A2 T3 2030 4R
BT /R 24 13 BRAE ( Alzheimer disease, AD) B9 A BOKf ik
| 1646 J7, 295 2Rk B HIE 1747 X A K
JBE AL 2R E i BT R 5 T4 AD 5 2
MG 2% DL  EBEE ANTABRFEHIAR K
N B R IARALRME AR AR 1 | fe 28 Byt
B—¥E ¥ FE 1 ( B-amyloid, AB) M1 Tau 2214,
ORI N &) AD H 35 KN A 21, 303 3h A7 fii
PRz g j Ah K 5 AR TTBUE WL 2 4F B ( senile
plaques, SP) , LA f Tau £ 11 5 H BB AL E 5% 240 il
Nl 28 5 £F 4 98 25 ( neurofibrillary tangles, NFTs) .
HAIlG RHT AD 254 A0 RE 18 4E 22 5 BRAE IR 19 fin
FEARREA R 1k Wi 5w 7, O HAv 2R 5 &2
&R, X AD B RO A& Kk, IR Z TR
B R 97 2 4 A & T B8 IS 1 R ( medium chain
fatty acid, MCFA) 7E B iG AD J7 Il A1 AN 45 2
B KR ARG & A e, it
90 4FEARA], Sparks 25 kA 1 I [ B 0T BEJE AD Y
far R Z B 5 A B 5 Uk S TE [ A S RE A i AR
DUBUY AT S50 2 A1 R R Sh ) SE R B SR B B
JESE MCFA REfSEE CSTBL/6 A AR /)N B 45 51
BRI ML K P L REE: APP/PST LS K
NEEESICAZ T RET A HFIR S R MCFA i BERE
fREErP B AD JBE A RIS L Rk, AT
GEHE— LRV AGFI AB | Tau 8 K IEIKF- 1A 5
P, MCFA AJ R i 3015 A5 AR & 45 Bl AD
FPE FHAIL 4 (LR R HE

1 WHRE5FE

1.1 HRIIH

PR 12 AW A 17 H I8 9% JFAK (speci-
fied pathogens free ,SPF) 2% It APP/PS1 % 3& K /N
FL( APPSWe. PSEN1d9 ) #4 25 i 1 5t &2 Fifi #1153 A
MCFA (9 H) FHKEENENI TR (long chain fatty acid,
LCFA,8 H) 2, [A] % BHPE B A 7Y (wide type, WT) /)
(9 FOMER WT 4, SER s Pir nl ik 45 SCXK
(771)2017-0010, 24 |- ¥ g J5 15 X A= W B4 Iy
ARRAF AL Sh¥ Bl B (22£2)°C, AR B
40% ~ 60% , 12 h G20 e, 1 7l 0 0] B 2 K 5 4

1 RHCBHRVR K, FF e s/ BRUVADEHE FE &, TSR
o1 R AR (R EAEK 12h) .

1.2 A

12,1 SEIS NG M R U M R ae 7 7 K
JNERAER AR ( AIN-96G) |, MCFA 401 LCFA 41
YHIRINT 10% 19 MCFA 1 LCFA , 312256 45 I
SR B, AR T TR R D5 R 35t BV AR A& (D
BRABRA AR, SAFRERET REAR—
3, AR 5 249 16. 78% , BRI 5 124 17. 34%
WKL G b L2 48.85% , & /KB 24 8. 80% , HiAth
Y12 8. 23% , 45 AL A kA 1 R HL AR & e b
ST EFR IR S R R RS (R 1) .

®1 BHARENRSE

Tablel Fatty acid content of each group (g/kg)
Fatty acid MCFA group LCFA group
C8:0 35.8 0.1
C10:0 28.4 0.1
C12.0 0.1 -
Cl4.0 0.1 0.3
C15:0 - 0.1
C16:0 8.2 21.2
C16:1 0.2 0.2
C17:0 0.1 0.2
C18:0 1.5 6.4
C18:1 11.4 37.5
C18:2 28.2 91.9
C18:3 2.4 0.6
C20:0 0.2 0.6
C20:1 0.2 1.0
C22:0 0.1 0.6
C24.0 0.1 0.3
C20.5 0.1 0.2
C22:6 0.3 0.4

MCFA; medium chain fatty acid; LCFA: long chain fatty acid; —: no

datum.

1.2.2 KGIUHEFR (1) MRS AE - /)N R I s e i
19% 30 LG 2 BRI IS A0 58, IR 3230 Bk B inL /= i 5 =X
A R B DML TGL-16 CRXZA 1) 1.500% g 250
15 min , JRCETHR, 3 B & U0 A5 48R DU <2 if
S H [ B (total cholesterol, TC) | H it =g ( triglyce-
rides, TG) | /51 % &£ i 25 (1 I [5] B ( high-density lipo-



- 768 -

AR LI EPORAGE 2024510 A28 H 45214 25 1039 Chin J Mult Organ Dis Elderly, Vol. 21, No. 10, Oct. 28, 2022

protein cholesterol, HDL-C ) 11K % i B 25 (1 JH [&] fis
(low-density lipoprotein cholesterol, LDL-C) , (2) K
R < BT /N B Sk B, e SRR B
AN N e ) A NI S NN 2 A o
FHHERR ) MELOAE 434 KV R 9K 5 40 25 52 2 1Y)
B R AN B U PR T A HAU T 1) 8 T 4K
O3 MR DRAE IS T T~ 80°C UKAR V& A7 45 K6r
(3) Western blot 4t %€ E[J b A 0 . A 0 48 A A K i
JZE Mg 2] 21 AR R K 2 1 (AR precursor
protein, APP) AR Hl Tau & [, Bl 4% i i SRR
1:OfIA I 228 ifp ek, I i AR P B D 7
TSR R R B O b W R A AR TR RAL 3
Ja oy B APP LA (ab15272) | AB1-42 A
(ab201060) ,Tau HilA (ab32057) ,4°C iF L, 2R 5 K
UIEGE ARiC I B2 4 A5 I B BRAR , SR scion
image #RAFHEAT IR BE 53 HT o
1.3 Sritz4aE

KH SPSS 22.0 et Bt A Bdls b, I+
BORHA B bR UE 22 (x5 ) oK LR L BCR A ¢ 46
559, KH Pearson FHOC/MTIILAR S AR Tau & %A
HKFZIRIRISEE . P<0. 05 H2E A G4 L,

2 & R

2.1 FBHEMRERE ., KREMNMAEE R L
T E 36 JHIR 5, MCFA 2H /) BUAR B i K

JFrie Al LDL-C B & 5 7 WT 41 (P<0.05) ; LCFA

/)N B 5 . Rl B B R TC B B T WT 4l

(P<0.05) ., MCFA 45 LCFA 20 /)N flas i 1A i
KMt HDL-C 1 LDL-C o #¢, 2 R ¥ L8+
=X (P>0.05) ;1 TC 1 TG H#¢, MCFA 21 B A%
T LCFA #H(P<0.01;3 2) . 48] MCFA HA i
MmARHIYER .
2.2 FBHENMRIBS . EEHL APP AP F1 Tau EH
RiEKF LB

MCFA 21 LCFA ZH/)N BRI S5 F1 R S22 APP
AR il Tau HAFRIBACEFIIE & T WT 41(P<0.05) 5
MCFA 2H/N SO T F 2 )2 2080 AR Tau K [ ik &
B AR T LCFA 4 (P<0.01), JZJ2 4041 APP
FA W BT LCFA 41 (P<0.05) , 1M B4
APP FEHM R IR K TE W E 2257 (P>0.05), &3
6 bR 5 H M EE - 3 - % R i &0 ( glyceraldehyde-
3-phosphate dehydrogenase, GAPDH ) [N Z: {f f) 1] £
JREETCAETE LR 3,14 1,
2.3 MmMEE5EDS . EEARA AR . Tau EHFKIEKFER

Pk

¥ MCFA 411 LCFA 41/ TG\ TC 4551 53
MGy K ZHLU AR Tau £ R AKE A THHSEE
O3Hr, EER R TG 5 2 4H A AR EHEIBKTE
IEAAZKE(r=0.399;P<0.05) , 1l TC 5 iz )2 Finig By 21 41
AB HFIFRIBIK- 1 2 0 2 TEAR DG (r=0.715,0. 748;
P<0.01) , 57 LA Tau 5 FIAK PR IEME
(r=0.603;P<0.05) , BiH/NEUMAEKFJEH 2 TC 5
AB Z ] HEA b 2 S AR O, T AR Ty (o b Y3000 il 241
ZLAB HMFRIBKT(E 2)

% 2 MCFA #0 LCFA 3/INRERE KR EF0 mBsHI R0

Table 2 Effect of MCFA and LCFA on blood fat, body and brain mass of mice

(x%s)

Initial body mass End body mass

Group n Brain mass(g)

TC(mmol/L)  HDL-C(mmol/L) LDL-C(mmol/L) TG(mmol/L)

(4-week,g) (36-week,g)
wT 9 14.82+1.91 32.33+2.46 0.40+0. 04 2.85+0.32 2.41+0. 44 0.31+0. 12 1.72+0.71
MCFA 9 14.58+1. 68 38.00+3.96" 0.45+0.02" 3.17+0.29 2.88+0.22 0.50+0. 15" 1.36+0. 28
LCFA 8 14.14+1.49 38.68+4.25" 0.44+0.02" 3.82+0.13"* 2.90+0. 71 0.47+0. 17 2.44+0.77*

MCFA: medium chain fatty acid; LCFA: long chain fatty acid; WT: wild type; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol;

LDL-C: low-density lipoprotein cholesterol; TG ; triglycerides. Compared with WT group, * P<0. 05 ; compared with MCFA group, *P<0. 05.

x3 FANMREL EEARZAREIKFEILER

Table 3  Protein expression levels of cerebral hippocampus and cortex in each group (xxs)
Cortex Hippocampus
Group n
APP AB Tau APP AB Tau
wT 9 0.61+0.22 0.23+0. 05 0.35+0. 13 0.43+0.09 0.38+0. 04 0.49+0. 10
MCFA 9 0.96+0.07 " 0.45+0.07 " 0.89+0.07 " 0.71+0.03" 0.56+0.02" 0.78+0.05"
LCFA 8 1.15£0.19"" 0.88+0.04"" 1.42+0.21"" 0.76+0.09" 0.68+0.03"" 1.01+0.03""

WT: wild type; MCFA : medium chain fatty acid; LCFA; long chain fatty acid; AB:B-amyloid; APP: AB precursor protein. Compared with WT group,

* P<0. 05 ; compared with MCFA group, *P<0. 05.
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Figure 1 Expression of cerebral hippocampus and cortex A,
APP and Tau protein in each group.
1: MCFA group; 2: LCFA group. AB:B-amyloid; APP: AB precursor
protein; GAPDH ; glyceraldehyde-3-phosphate dehydrogenase.
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Figure 2 Correlation between TC and expression levels of
AR in hippocampus and cortex of mice

TC: total cholesterol; A :B-amyloid.
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o ME P G 2T B R A B A i o3, LU R
ML AAETE 2 5F 5T M BRI 2 il &
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( B-site amyloid cleavage enzyme 1, BACE-1) Fl y—43
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TERE AR, TAE AD Hfv, 35 iy fIEL ] 152 i 2 2R 4 25 1
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R 24 2 A 1) s R A Bt 2 5 006 36
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AN T B 7 2 %o Hii 4o 4 4 SR RN S B 1) B2 i)
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AB TR, Bi3% AD R DA KR, 2 R Sk H A ik o
2 TCAR U WS B BB A7 A6 B 05 1T MCFA ZE B AY
PRI — Rt B B B AR RE VR Y R — T A
152 5] AD H & I BEHLG HEXUE B2 thtsil i, IE S
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eI A, K U AR NG 7 R B AN 1
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L, M A DI RE
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HA A G, X 25 WA B TR AD T B SR
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