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(HE] BHH HAFSHTHATHEAFHIN DM TG HaZ Tabt ., FiE %27 X C57BL/)
R AT R, A AFF G M, B9 R, BERAFRFERAIRARASGKRANRIAELZAE
REFEF A AR EDRBE, FEHAESRAFRAGR NS T0.36g (kg-d) FEHEF, TR
Fo RN R THFRRAERERER, FL8RH ., BAR—WERFZ NIRRT, THRERE, 24D A
HATORA AR GK, R EERK; ARAEARET RS, U ER, RN LR, Y®RE
WX R AT INE AT A F N BRI EE N DR AMEDL FTEM., KEAZKMHRN-TEER
AR (NAA). f2# (CHO). 3UBR (Lac). WLBR (Cr). g/ (Lip). MBE (ml) #9&ik; ®EOMEE
PP kA s RO R R AR E (SYN) ., R AR X & G 25 (SNAP-25). R ke H %R G 95 (PSD-95). A
BIREEF o (TNF-a), #4FEEF kB p65 (NF-kB p65) R BEEALALEE K E F kB p65 (p-NF-kB p65) #1k
By RRFEEEMNELMZTHHBELTH, ER  Hxrmari, #E2a.0 K RE. 2RH B2 0%
Ao B Fo b By At 2 K BE KT TG AN RAEZAH M KETEEFTEIR. HARGBHERA
IR IIE I, ETFERBASGR R A FHT S RER Y, BV F LI PR KNP R R
., PO RBIEGRaE LR, PORREHRALL BREG AT ER Y, EHWIKIRR L
BRI LA RHAT AR IRF IR R A R H FE R E AR, YR g PR 4R AR HFHRBEK (P<0.05
RP<0.01); BAANREMBEDL | F s % E4 CHO/Cr, NAA/Crif 2 A%, ml/Cr. Lac/Cr#= Lip/Cr #
2 & W42 P SYN/B-actin, SNAP-25/B-actin, PSD-95/B-actin 14 % % K{&, p-NF-kB p65/NF-kB p65.
TNF-a/B-actin{ 2 &7+ (P<0.053% P<0.01), SRk, FEHa R LEBARYEEFRE (P<
0.053% P<0.01), REAFELFER T, HarRubs, BAMD R EDLEH RS2 THIKAHK, THE
R, miekR B4, RERDREER Y, 1%, 5EAMIEK, FEHaELERE RBANET
HREYG A, MRS E, mIRR g, IR, HiR FEANGRERLF TN RRE
DRI R BE R, TR MR-, R 2 KR, RV AP Z B, WIR R AT B X,
[XEA] A RME; FRERE; FBH; 2REG; HE2ELE
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A RE NS R I i L P T T, R BUR AR AR
PHER Y, RS T A B AR A, S
HlRR 2R 9E0E , AT K G IR B A S IA N
Diaeti & . AR SRR IR EN SR
E/NRERY, BETEE N R AR IR E S KB
TR FE s S AT RENLT, RIS I RN
FHER AR . ATFFE SR e R 2 R S s e
PHZ: Lot AR BEH £8 45 : TITCMIACUC2022122,
1 MREAZE

1.1 4

SPF g it CS7BL/6] /N 27 H, 20 &y, 14
it 26 ~ 30 g, W FVLIRAE A 25 BRAE DR A BR 2
H, SEE B4 ATIE Sl SCXK2018-0008 ., fi 37 4%
. FREEIRE 20 ~ 25 °C, 12 hOG/EIEHN, FHAHE
J&¥ 40% ~ 70%, HAHBIKE.

1.2 %

FES L FURHEC 7 BURE I B b st B s 24l A
FRAE (5205128 20007271, 20019411), AR#E
WEAESCHR ', RIS A AR RS « 200 fh, FREZ
Y, LUK, B 0.036 o/ml W ERZGH, B
T4 CRm A H .

1.3 EZEZEXANEMNSE

ke (35 R510-22, WRIIEGIR A AR
AIRAT); RIPA R fFH (45 AR0103) . SDS
PAGE ¢k & (L5 AR0138), iU+ fli A=
YTRARNA; BCAERARKK & (5 23227,
TR CHRBHE AR s SXE AR EZ R (S
PO015) ., JRIRB i (L5 Co117), BnK4EY
FARA PR A 5 2 il 2 (SYN) —Hi (5 ab32127) |
S Ml (A AH G 2K 11 25 (SNAP-25) — 3t (#L 5 ab5666) ,
Abcam 24 H] 3 Sl 5 2% H 95 (PSD-95) —¥it
(fit = 3409S) . M IRFLH F o (TNF-a) —Hi
(#t5 11948S) . B HE %K ¥ «B p65 (NF-«kB p65)
—hi (fit5 8242S) . MR AAX H% S IH -+ kB p65 (p-
NF-kB p65) —¥#i (L5 3033S), CST/A+l; B-Hl
g (B-actin) —Hi (it 66009-1-1g) . FbL
T (5 SA00001-1) . f bt T HL (B
SA00001-2), I =JEAEMEARARAE; ECL &
(35 S6009M, Everybright 23] ) .

INBIREERE (0243281, B SR A BR
oA s BIRMBE L (20192221324 K1, %SG HL
BHEBEBRAFRD); 7.0 TN 4R (BioSpec
A, 75 [E Bruker 22 F) ) 5 ShPBREEHL (V1503260

A, JE[E MIDMARK A /) 5 Bt 245
YRAEMA RS, Bl G EARAR;
2 RICHE AT (ChemiDocXRS+%!, Bio-Rad 24
Al O WMEE (CG-LB, AARRBHRAFR).

Yk (fEREH: AT 20%, WKIEAY
70%, BENT10%), L5 XTCON50J, VLA M EZY
AWRTAEAF; 60% = g imkt (BERELL .
20%, foKEYI20%, B 60%), fit*5MD12033,
LA e ZR A B 25 A RN )

1.4 #ZER TR &

K B HLEL 7 26 06 27 H/N BB ALY S %o B
o, BRI MRS A, MA9 X EM RS
JaJa, XRR TR SISk [13-14]
B, BRI RS A T R IR AR, 1 RN E
ey =R p S N RN AL S - S B NN I
30% gk, H4K60%, H56K90%, HEHT
K100%) , #E7 PG IR A F IV T RE S /N R
PR MR R X IR AL, HLIAJAT R 2
45 5 50 UE B BN N T fE BE R AR R 1 AR K
Iy, IWIERLREE 1 IR, TS AL/ R
0.36 ¢/ (kg-d) FEISIAHEE A, XfREZH SABiRIZH
INET ARV A R K E ), A4 IR 8 A
1.5 MEIRIFE T ik
1.5, 1 4ARFE. 2IRA &0 KA bk B & ot
2 MK,

PR R A B ] — s ) %o /s BRgE AT AR LA 5%
S

IR A A B e U . T AR 8 SRl A T4 R
N, fERAE N RS 14 h, AR
Ko BIEE1 ~2 mm, 75 05 K025 I8 b, L)
1 glkg T 20% #A M S , 8 N5 TR
B, 7ZE30 min, 60 min. 90 min #1120 min A5 FH If 6%
A 2 M BE K, eI BOAE

i 1 TR R . A 0 IR A 1
J& AT R B A I, AR B 4 h 5 I 2 R
PL0.75 Ulkg 7 & i B 10 58 R 5 2, 7€ 15 min .
30 min., 60 min. 90 min A1 120 min I & I BE K SF,
TESEIFIOE, SCR A5 A A AR 1 45 738 7 20%
IRV T LA BT /0N BHE BAT LA
1.5.2 BrEEERLERMDRAEAMNED X E.
TamA#H R NRRSRMENERHE, R
FHBEHLECT 2 AR LR B S /N SR A7 A% 1 L0 ot i
FHE, 1.5% FRbESEIRA, H s YR EEHL
PEATIRRIE, SRR . IRIR RS, IRM &
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SN, GE LMK . B EAT e, GE l
FH 5t T4 oin PR AR 3 9 HEAT T2 A 4, s
FH Paravision 6. 0. 1 Fll Bruker Topspin 3. 1 PV (Bruker
BioSpin, Bruker) K£E; £5)3 . MK, fliH A
O3 BB K vh e S B3 © TR=1500 ms, TE =
20 ms, A[E]=6 min 24 s, P LAY . LR
(Cr). N-ZEERAZR (NAA) . JJUEE (mD) . AEG
(CHO) . 3LFR (Lac). JEFT (Lip), fb*#fif% il
93.02, 2.02, 3.56, 3.22. 1.35 ppm. LR TE
B AR, R AR BEAR SRR 5
Z R AW T AR L THAT
1.5.3 kAT X OHREGRREERZ I, ARG
HARPGEIIT 1SN TR T R 2t

SRR B I BREIHR ISR I 45 RS
1A AT KRR B 5250, 7EZKIR 30 em, 2242 60 em
15150 em PEES T EE A F ORI 7K Tt N
HEAT 38 S AR AR R B AR G K KA M U
T R AU RIR, R AE T AR
e, TEZS R R BT BN B K b EE A K
R 4 Kad s/ IS GEREREK R - 5 Br iRy
IE A RS, IARAREFE&, Wik NRIEF & B
B 15 so sE AT BORZOr G402, /NG
FERIRAKM, AL BYEE . 75 HARZRER
(BWICE B IR 160 s NI ATZZ BRINIEL .

WS . AR EE SRR 12 h )5, ¥
/N BRI TE 50 emx50 ecmx40 em F{CAR e, #E 2 PO
310 em i DXl 24 24 TR0 KB, 3l 5/ B 10 min
BHEIE . SR ER /N AR b g AL
DCBUCES L s DX A fsE B R ]/ R ) v X
SR B (%) o

B RPN SR . WIS AE R 24 hm, F/h
BUBRA AL & S HE R R (AL B) BB, A
PR 5 min, 24 h R/ N EUBCETERL S A AR
Yilk) FnC CHrpia) micas i L RRE /0y kAT
W 5 mine H0 40U IR0 48 H0= 7 W) 14 R 2R I 1)/
CHTIAR R R I )+ IH Y AR R E]) x100% , B
R R =B PR IR R IR E BT R IR R 8+
IHYMARZR D) x100% .

Y R B B AR U SR S5 R 12 h S AR
30 emx8 cmX15 em, 5N 120° (4 Y 1 )i 4% it
7Y REEMR BN BB LG X A AR 8 min,
R/ NRIEA T BT, LAG 98 A O
LIRIFRIE, RUCGELLHEAY R 5 28 3 M 1K
R 1 IS SRR A KBS (%)=

RRUEY (HEE-2) x100%.
1.5.4 & & J % 9% 9P i % 4w SYN. SNAP-25,
PSD-95. TNF-a. p-NF-kB p65 & & & ik 17 H2¥
Rl J5 , RR AR BEHLEC Y k2 B 3 H/N R
1. 5% S FoUJoe 380 2ok JRR AR TR B8 JRR TR 2 43 e MDA T 2
WSk B, PR 30 mg PR ZHZY, i A TRV Y RIPA
R K E2#%, 4 °C. 12 000 r/min B0 (B0
%8 em) 15 min BT . i BCA & A &
W B W B, A SR A2 vh i, &
100 ‘C4&J@ A8 P 10 min, 4% H8 SDS PAGE ¥ i it
R GHIE, MR EFE . BRI, & 6% TiIE 4+
Wi 2 h, A SYN, SNAP-25, PSD-95, B-actin,
TNF-ao, NF-kB p65. p-NF-«B p65 —4t, Bl
BI1 01000, B4 CWELKR. HikEEMHEN T
ZHt (1:5000), FRWE 1 h, KWWEVEE,
IMECL % A0, EHE M SR AL & AR I HL K 5%
#, J Image LAB 3. 011455 45 IR E(E
1.5.5 RRFENFZELNEZLHEINL HBHILMH
PLECF R BRI 3 FL/NERUCR T 1. 5% 57 360 Jod 300 o R e
T B PRI A R B TE R g, WSk IR, R E L M
KL A YIEC4 wm /N B S IR TE TR B
R Y AR YL 1 30 min, B A S BRI gL
Yk
1.6 %it®Fk

K HI SPSS 26. 0 B AF#E AT et b, i EER
ZE SR IS AT 257 AR, AP IES R By
ZF5H, UBbii2z (vss) R, Z41AHER
KRR R 7 2250 M F s it Ty 2550 0, T L
R LSD K5 5 7 258574 #E4T Dunnett’s K
5o ARESS A BEE I AE (s AiEE) Mo (Q)
For, FINAES BRI K-SR Lk P 10 ik
8. LLP<0.05 MZESA G5 L.
2 BB

2.1 B4R E. 2IRA F A2 0] X e ik
B &S X 2 R kAR

T 11 R 4 250 3 i 0 3 R 0 S e 3
B 1 N A AR A T R S B I8 1 R 2 5 4
RN . F 1R, SRR Ay, BRI /N R
BN R T 5 11 AN T gL i 1
BEKSEI BRI (P<<0.058;P<<0.01); SH#iRIZH
Fed, B/ U T L 1 s 2 A
MW L B 5 2R - I A K R R (P<<0. 05 1§
P<0.01),
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Table I Comparison of body mass and blood glucose of mice (P<0.01). £3x, TR BR, 5%

in each group () MR PeAs, BT/ N BB 0 AR A R AR 8 4

. _— 8% /mmol - L™ H) B EFEAL (P<0.055( P<0.01); SHIALH
A e W

MDA BOEREWR g, WS R AR ]

XML 30.3620.34(9)  8.27+0.55(8)  3.58:0.15(8) b . . g

=] =
BRI 44.37+1.15(9)"  10.88+0.55(8)"  4.84+0. 15(8)" BdR (P<0.058P<0.01). &3, VEEN

B 30.44+0.76(9)  9.25+0.55(8)"  4.07+0.15(8)°
W oa) HSXMANE, P<0.01; b) SXMHEHALE, P<
0.05; ¢) SHRALE, P<0.01; d) SHEBMAHLE, P<0.05.
O W BB
2.2 B4 RN AT A FARARM K 2 R kg
2R, FEAHOKEE LT, 55X AL
B, BRI /N A A KR B I SRR I B A 1
KBS DR S LG E L (P>0.05), %2
Ko B3 RIS 4 KA By I ARk ek vk AR 3O e (1)
RN (P<<0.058P<<0.01), 7R BOE&
155 BRI 1] R 28 387 65 WBUR & 1> (P<<0.01) 5
SRR, BEHA/NREE 1R, F2 R
M RER TGRS (P>0.05), 3K, H
4 K FE By S5 I A A b e v AR sk [R] W S 3G (P<
0.01), ~F {545 B4 Bsf ] A1 2 1 5 U8k I 25 38
(P<<0.058¢ P<<0.01).
3R, UL, SXTIEA R, B
JINERE A XS B, s DXl B s ] 5 A
BRI A LA L o DX Bl R 5 S B AR 1) LB S
Fu b (P<0.01); SEIRIA LS, BRI5 741t
N DX A R, e DX R B ] R R TR] £

I, XA/ INRAE Y R R I R A RS
B, SHE, BRA/NR A &3S E R BREL
(P<<0.01); SEAIAE, BIBHA/NRA KL
AR EWM (P<0.05).
2.3 X0 R AR S IR O e R AT R4 R

Fea~67n, HXTIRAL R, BN B2
R RN Rz )2 IX 8 CHO/Cr, NAA/Cr B I8 [
X, ml/Cr. Lac/Cr. Lip/Cr ] 7F5 (P<0.05 5§
P<<0.01); SEIRIZ AL, IS AL/N BRZEM
1z J2 X8 CHO/Cr . NAA/Ce Wl T, K ik
I NAA/CrR T8, WS T e, JJZ X
ml/Cr, Lac/Cr. Lip/Cr 1 I (P<<0. 055 P<<0. 01).
2.4 B AL P SYN, SNAP-25. PSD-95.
TNF-a, p-NF-kB p65 % & & ik b4z

KT, SXFRRALE, BRI GZH S SYN/
B-actin, SNAP-25/B-actin, PSD-95/B-actin {H . # [%
fiX, p-NF-kB p65/NF-kB p65. TNF-a/B-actin {H i
Fm (P<0.01)., H5HEAVALE, FIEHAN
SUINZH 2 SYN/B-actin, SNAP-25/B-actin, PSD-95/
B-actin {H L Z £ F , TNF-a/B-actin, p-NF-kB p65/
NF-kB p65 {H[#{% (P<<0.055% P<0.01).

R2 AU/ S S RS R

Table 2 Comparison of experimental indexes of Morris water maze in mice in each group (x+s)
an K e sy, | ST
EAPN Hi2R Hi3K EEPN li1)/s Hx
Xif B 20 8  5430.48+788.16  3804.31x1103.97 3115.20+941.75  1799.73+829.27  34.98+1.54  4.31%2.97  5.38+2.56
FEAIZH 8  6394.38+1622.39 5262.80+1101.20" 5171.86+1052.28" 4220.85+1229. 07" 48.47+2.55" 1.24+1.42" 1.25+1.49"
FIEHA 8 5471.09£1001.25 5476.66+1299.50  3661. 74+1106. 14°° 2488. 06+772. 01  39.54+1.917 3.50+1.61" 4.38+2.20"

e o) SXPRAIES, P<0.05; b) SXTHEAIILES, P<0.01; o) SEUAIAIILE, P<0.01; d) SHALILE, P<0.05.
&3 FAUNEI I BRI Y R E O DGR bR AR

Table 3  Comparison of relevant indexes of open field test, new object recognition test, and Y maze test in mice of each group

[x+s/M(Q) ]
W5 55 BRI S5 Y B R
415 R BEATPOKER OSSO BRI, R, R IR S Sy s E )
WHIR BRI AR % SN % % % %
it B 8 18. 00+2. 62 0. 17+0. 01 0.10(0.03) 0.67(0.09) 0.67(0.14) 0.69(0.13)
P2 8 4.88+2. 10" 0. 08+0. 06" 0.04(0. 02)" 0.37(0. 18)" 0.41(0.27)" 0.54(0.11)
ESEREE] 8 20. 1323, 98° 0. 1920. 02° 0.11(0.03)” 0.69(0.19)° 0.68(0.32)" 0.63(0. 11)"

e oa) SXTRAE, P<0.01; b) SXTIR4IELES, P<0.05; ¢) SHMAIHE, P<0.01; d) SHBAHE, P<0.05,
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R4 ASUVNRZENNE SR 2 A T UL

Table 4 Comparison of neurometabolic substances in the left hippocampus of mice in each group (x+s)
2851 AL CHO/Cr NAA/Cr ml/Cr Lac/Cr Lip/Cr
Xt B 5 1. 600. 23 1.28+0. 09 0.57+0. 12 0. 32+0. 15 0. 38+0. 07
R 5 0. 74+0. 05" 0. 59+0. 06" 0. 900. 15 0. 59+0. 06" 0. 62+0. 09"
[RSEE| 5 1. 35+0. 30" 1. 45+0. 31 0. 57+0. 08" 0. 34+0. 09 0.31+0. 117
. CHO, fHA%; NAA, N-ZBERLEAR; ml, WIEE; Lac, FLMR; Lip, A8F; Cr, AR,
a) SXTRR4IEL, P<0.01; b) SHEBI4IHE:, P<0.05; o) SEMAHK, P<0.01,

RS SUUNZENT B2 5 LA

Table 5 Comparison of hypothalamic neurometabolic substances between groups of mice [x+s/M(Q)]
4151 Bl &k CHO/Cr NAA/Cr ml/Cr Lac/Cr Lip/Cr
PORIEE] 5 1.50(0. 49) 1. 32+0.27 0. 54+0. 05 0.39+0. 11 0.34(0.21)
G EAEE 5 0. 86(0. 24)" 0. 67+0. 13" 1.34+0. 12" 0.70+0. 16" 0.66(0. 16)"
FI5VH 5 1.24(0. 14) 1. 17+0. 33 0. 68+0. 09°” 0. 3620. 12 0.35(0.08)"
. CHO, FHEE; NAA, N-ZBERAER; ml, WIEE; Lac, FLER; Lip, A8M; Cr, AR
a) SXTHRAIILEL, P<<0.05; b) SXTEZLE:, P<0.01; o) SEEEILLE, P<0.01; d) SHRIZLE, P<0.05,
F6 AU/NRIEM R JZ 2 A L
Table 6 Comparison of neurometabolic substances in the left cortex of mice in each group (x+s)
2H 5 [k CHO/Cr NAA/Cr ml/Cr Lac/Cr Lip/Cr
Xif HE 2 5 1.42+0. 18 1.2820. 16 0. 3520. 10 0. 350. 09 0. 3720. 04
S EEE 5 0. 68+0. 08" 0. 66+0. 09" 1. 07+0. 23" 0. 6720. 10* 0. 60=0. 12*
[RENES| 5 1. 54+0. 21" 1. 47+0. 20" 0. 50+0. 12" 0.38+0. 18" 0. 38+0. 07"
. CHO, MHfd; NAA, N-ZBERAER; ml, WIEE; Lac, #LEZ; Lip, JBF; Cr, AL,
a) SXTERA R, P<0.01; b) SEAILEE, P<0.01.
R FUH/DNRINALUE A RIS LR
Table 7 Comparison of brain tissue protein expression of mice in each group (x+s)
215 AL SYN/B-actin SNAP-25/B-actin PSD-95/B-actin TNF-a/B-actin p-NF-kB p65/ NF-kB p65
Xif HE 41 3 1. 0020. 06 1. 000. 11 1. 0020. 11 1. 0020. 17 1. 0020. 12
AL 3 0.5120. 01" 0. 40+0. 06" 0. 44+0. 02" 1. 96=0. 28" 1.730. 19*
HEEHH 3 0. 7420. 04" 0. 64+0. 07" 0. 68+0. 03" 1. 47+0. 23" 1. 41+0. 08"

T: SYN, ZEfihi3E; SNAP-25, ZEMlMAAHICHE 125; PSD-95, ZEfilJmEU%HE 1955 TNF-a, FEIRIEHF o p-NF-kB p65, B fLIZH: ¢
H T «B; B-actin, B-ILEIEN.

a) SXTHRAILEL, P<<0.01; b) SBHIAILE:, P<<0.01; o) SHEAIALEK, P<0.05.
2.5 BADRELRKFEELER ORI JEWE, ROITER, MRKBEHERERY

Kl 1R, JRRGEEZERER, /NS YR E ATRESIRACEERTL, MR s, WARIE, KM
X A28 70 J8 FC PR R PR 5, 75 5 R (B, (R HREIES - 9511) FHE RBTFm, SLIET O

ANEUEE S TR B ST R, MBS IR,
AR, RRUME (FiskFrdR) BoEZ, R
O SR IRAL LR, BERIZE /)N B T o 22 RS 1K
ALF G, REMLRERIT, A, JER/IME
(Fikfrds) B, Jetasik; S R,
PRV AL By AR 0] DX 22 e B3, 240 o %
BeAEs , ARG/, HESIRE S

3 itig

AR LR, o R 2l DA D e B 5 U s T

Sh, RIS AR IR, AR T IR R,
ABEFEHE I AT AR 5L R . R AR R
SUGIT . JTRRIE ARy, Al RDKBEE,
PABRER I s EIARCHEZy, mlBhus ke, &0
Z, ALK LA B

TR, KR A P By n] S EUA
&I WENR A, fesE RO I AR
NRA I Zh REAS ARG B B ke 7 S
IREW], PR Y BRI n] e R 2 R AE
PEBE G S YA I REAR 1 B AT i o A
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Figure I Morphological changes in hippocampus by Nissl staining in various groups of mice

WFFER I SE MK R S S . 03528 B iR
SR Y A B IS/ B A D BE , SRR
UAREE , AR IR 4 /) BT B R S8 7R o e S vp 2R 3
K 54 RKI Rl e AR Ak kv R IDI T, AP
13 DX I 45 B I (] A0 250 5 BRI A, $tae )
ICICREI BT e e S sidirh, BRI/ kA
U XA O DX A5 B F [ 5 5k ] 1 L
fE AP DX 20 % AR 5 A 1Y (R 25 D
PR ARG S AIRRAT 80 s AN se i
o, BN BUBHI IR . USRI
Y R E ML B A SRR, ¥R asha) T
YEICICRE I . TS AL/ AR L TR A
AR R, BREUREE R, mERE ]
FEMR/ N2 20 IEICRE T . A RIS S AR R T e
236 TARCAZ AR, NI ® ; 57
TR G LIRS, ARSI
a2

I REAR T B AL S 2% o AR R ST
WY, 22 ST 2 e A I D R 35 ) B 2 i
B, PR A R S AN 2 2 B R T, LA
B T DA I RE 2 R 5y TS 20 R S
ML S 4 78 R BA S 2 i R EAE T Y, K iE
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Effects of Zexie Decoction (%75% ) on Cognitive Function and Neuroinflammation of Brain Tissue in Mouse
Models with High-Calorie Diet-Induced Cognitive Impairment
ZHENG Xiaoqing"?, WEI Wei**, LI Huihong'?, DING Linlin"*, XUE Xiehua®’
1. School of Rehabilitation Medicine, Fujian University of Traditional Chinese Medicine, Fuzhou, 350122; 2. Fujian University
of Traditional Chinese Medicine Affiliated Rehabilitation Hospital/Key Laboratory of Cognitive Rehabilitation of Fujian Province;
3. Rehabilitation Industry Research Institute, Fujian University of Traditional Chinese Medicine/Key Laboratory of Rehabilitation
Technology of Fujian Province
ABSTRACT Objective To investigate the mechanism of Zexie Decoction (%751 ) in inhibiting neuroinflamma-
tion and improving cognitive impairment mediated by high-calorie diet. Methods Twenty seven C57BL/J mice
were randomly divided into control group (n=9), model group (n =9) and Zexie Decoction group (n =9). The mice
in the model group and the Zexie Decoction group were fed with high-calorie diet to establish the model of cognitive im-
pairment. Meanwhile, the mice in Zexie Decoction group were also fed with 0. 36 g/(kg*d) Zexie Decoction, and the
mice in the control group and model group were fed with the same volume of normal saline for 8 weeks. The body
weight of mice was recorded at the same time every week ; after intervention, oral glucose tolerance test (OGTT)
and insulin tolerance test (ITT) commenced; the cognitive level of mice was detected by Morris water maze, open
field test, new object recognition test and Y maze ; magnetic resonance spectroscopy (MRS) was used to detect
the expression of N-acetylaspartate (NAA) , choline (CHO) , lactic acid (Lac) , creatine (Cr), lipid (Lip), and
myolnositol (mI) in left hippocampus, hypothalamus and cortex. Western blotting was used to detect the expression
of synaptophysin (SYN), synaptosome associated protein-25 (SNAP-25) , postsynaptic dense protein-95 (PSD-95) ,
tumor necrosis factor-a (TNF-a ), nuclear factor kappa B (NF-«kB p65) and its phosphorylated form (P-NF-B p65) in
mouse brain; Nissl's staining was used to detect the morphological changes of hippocampal neurons. Results Com-
pared with the control group, body mass, blood glucose in oral glucose tolerance test, and blood glucose in insulin
tolerance test increased in the model group; in the Morris water maze experiment, the total distance travelled and es-
cape latency of the model group mice increased, the time spent in the platform area and the number of times traversing
the platform decreased on days 3 and 4; in the open-field experiment, the number of times the model group mice
entered the central area, the ratio of the time in the central area to the total time, and the ratio of the distance trav-
elled in the central area to the total distance significantly decreased ; in the new object recognition test, the frequency
of new object recognition and recognition index were significantly lower in the model group mice; in the Y-maze test, the
spontaneous alternation rate of mice in the model group was significantly lower (P<<0. 05 or P<<0. 01); in the left hip-
pocampus, hypothalamus, and cortex of mice in the model group, the CHO/Cr, NAA/Cr significantly decreased, and
the ml/Cr, Lac/Cr and Lip/Cr significantly increased; SYN/B-actin, SNAP-25/B-actin and PSD-95/(-actin values sig-
nificantly decreased, and p-NF-kB p65/NF-kB p65 and TNF-o/B-actin values significantly increased in brain tissue
(P<<0.05 or P<<0.01). Compared with the model group, the above indexes of mice in the Zexie Decoction group sig-
nificantly improved (P<<0.05 or P<<0.01). The results of Nissl staining showed that compared with the control
group, the neurons in the dentate gyrus of the hippocampus in the model group were scattered and sparsely arranged,
the density was significantly reduced, the nuclei of the cells had consolidation and shrinkage, the number of Nissl vesicles
was reduced, and the staining became lighter; compared with the model group, the density of neurons in the hippo-
campal dentate gyrus region of the Zexie Decoction group increased, the wrinkling of nuclei improved, the cell gap
narrowed , and the arrangement was slightly tight. Concusion The ameliorative effect of Zexie Decoction on cognitive
function in mice with high-calorie diet-induced cognitive impairment may relate to the restructuring of glucose metabo-
lism homeostasis, inhibition of neuroinflammation, reduction of neuronal damage, and enhancement of synaptic
plasticity.
Keywords cognitive impairment; high-calorie diet; Zexie Decoction (#5%) ; synaptic proteins; neuroinflammation
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