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N-Z. Bt #4 & B (N-acetylneuraminic acid, NeuA5c) & —Fh EE K ThREME BBE, 1B — PN TRIEER R,
N-ZBHERREANGHNSE ZMAERES), THENTHEREN XK BN RKEEZXEENTRE.
N-ZEBtH S ERFET SHAEY . SMRABEYF .. KR B EEN-Z Bt S &R K& HE 7 HIFRIx
RS EIZ T Re RS B e . BN BRITN-Z B 2R R R HE 7 HIF (EN-Z B &2 R X DHAE
WA E = C LIRS T TH M ThRE . 7k B REERME/DRICIZESER, RHMorris
KT | BERE LR AT R IR, MEBHIL TR, S5 KA R AP ALEF(SOD). A —F%(MDA).
ZBRREAR (ACh) & Z. B RS BE BE (AChE) KA, PEAETBIRR, MRAN-Z Bt S &R &I E 77 H17

Sof /I U N BB BE 71N ZBRRERR T RE BB 45 R« (RFIE (50 mg/kg-bw) 7 (83.3 mg/kg-bw)
FIN-Z Bt LR K H R IN- Z.E%?ﬂﬂ%ﬁ@ﬁ“%ﬂ?‘ljmeusm 26.7 mg/kg-bw. DHA 60 mg/kg-bw.
££1.67 mg/kg-bw)7E LI HBHE LB BAR B RS G BN TI RIS, RIANEERIA/PRIE
Morris7KEE WA K 2= 6 FHEE ST, BB R45mABEN KRB . 875 #1741 (Neu5Ac 26.7 mg/kg-bw)
5587 KFEH (50 mg/kg-bw)iH L, NeuSACHERAK, EREFEM, R ZEEHIFETE PR
BERE RS WEESEENH], MH RN EEAEAES (SOD)E R T, FH K Z BB ES
BS(AChE)WEM:, A4 ZBEAEB(ACh)KIKF, RILH HEBERMHARRIEM .
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Abstract

N-acetylneuraminic acid (NeuA5c) is an important functional monosaccharide. As an endogenous
sialic acid, N-acetylneuraminic acid participates in various physiological activities within the hu-
man body, playing a crucial role in the development and function of the nervous system. N-acetylneu-
raminic acid is found in a variety of plants, animals, and microorganisms. This study aims to explore
the improvement effects of N-acetylneuraminic acid and its compound preparations on learning
and memory dysfunction in mice. Objective: To investigate the functions of N-acetylneuraminic acid
and its compound preparations (containing N-acetylneuraminic acid, DHA algal oil, and zinc) in im-
proving learning and memory dysfunction. Methods: A mouse memory impairment model was con-
structed using scopolamine. Behavioral tests such as the Morris water maze and the step-through
test were used to observe and record performances. Combined with the detection of superoxide
dismutase (SOD), malondialdehyde (MDA), acetylcholine (ACh), and acetylcholinesterase (AChE)
levels in brain tissue, the intervention effects were evaluated to explore the impact of N-acetylneu-
raminic acid and its compound preparations on the brain’s antioxidant capacity and acetylcholine
function. Results: Low-dose (50 mg/kg-bw) and high-dose (83.3 mg/kg-bw) N-acetylneuraminic
acid and the high-dose N-acetylneuraminic acid compound preparation (Neu5Ac 26.7 mg/kg-bw,
DHA 60 mg/kg-bw, zinc 1.67 mg/kg-bw) were confirmed to alleviate cognitive dysfunction caused
by scopolamine in the experiment. This was demonstrated by significantly improving the spatial
navigation ability of mice in the Morris water maze test, with shorter paths and increased entries.
Compared to the single low-dose group (50 mg/kg-bw), the compound preparation group (Neu5Ac
26.7 mg/kg-bw) had lower Neu5AC content but better effects. This indicates that the compound
preparation, through synergistic regulation of the cholinergic system and alleviation of oxidative
stress mechanisms, inhibits the decline in superoxide dismutase (SOD) activity and reduces acetyl-
cholinesterase (AChE) activity in the brain, thereby maintaining the level of acetylcholine (ACh) and
demonstrating its potential neuroprotective effects.
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1. 5|8

WY B2 (Sialic acid, SA)& JUIRFE M2 ZIRBAL I EFR, 245 AR A S RIE 50 #, HEEIE
FEANKTHG N o e Y TR 6 Il L S P K I R g ) R R v R A FE AR o MEVRR 153 AP 48 71 8 I T LA 5
M X A R AR (1], 5 R ik 228 35 I+ (NGF) W B FH (2] . N- 2 Bt #2822 R (N-
Acetylneuraminic acid, NeuSAc) &R MM RIR M CFALATAEMGEWEILE 1), ©M N-Z LA R
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P2 (NeuSGe) & HEVR IR 5 e & B i N+ 8 A Z AL &9

NeuSAc {EN—FHRFFRIIRESS 01, RFEA . PEE FFRE G KRS B 2 i 4y, o5 4 52 2 oK
A YRR R AR R AL B, I LS Fh o7 SO 4 N AR T, fAAE T 2P B AR BEIR (A
YY), ETFZEMENPREEEEEHB]. EANEN, TIXMERG DK E S
Neu5Ac, HAPFREFL H ) NeuSAc S 8T 0.25~1.50 g/L [4], DLSIRERESE SRR NE, 5 S NeuSAc
IRINE o B T BEFL, NeuSAc AFAE T 65 B& E A  AF WO ARG v o For, #6058 5 Bt 2 1) NeuSAc,
HEBEE T%E 12%2 [0, KAZEF T NeuSAc % #(0.19%)H) 50 £5[5], 4 ) NeuSAc & EIEHK
(8~25 mg/L), (KT EEFLH I NeuSAc 7 &[6].

NeuSAc fENWIFEMEMERIR, |22 52 MAEMER. F, HAENMERE A0 mRak, Xt
ARG A 5 D e 56 B L B A A T BARRINEF AN AULE K (14 e 22 4 e (] A% 3645 S Pl QA E
5 5iERMA R ERA . M E ST ARSI DR S, IR e R e ThRE AT
[7], FEARLES: AL FE S, NeuSAc FI/KF5INEIRE IR M B VIMEOG, B RERE SEMA 5 5] Sl
AR FF 2 [8]. IS FE B4 78 NeuSAc AT LASE S KM H 1) NeuSAc F&, PSR AdiZ.
REW, EREHHTE NeuSAc AR THILEBEK. KA B MEENKINIhRERL4ERE[0], EEFER
SRS b 43 249 H K ) NeuSAc & &I/, 4 NeuSAc Z9MA77 )5, NeuSAc FEMKE IEH, FH
NeuSAc 25 [ #EHLEF)[10].

2017 4, BERPAERER RSN THE 7545, EXIAE NeuSAc NHTE M EE. SHFEE, fE
EFr#E S b, NeuSAc —/KEME T 2016 F3RA33H & 525 5 B B R(FDA) Mtttk eir N H T
W A LB . AR ER NeuSAc TEBEFLAIZEL) ) LEC /7 Wik PN BB R sy, Xt B 4L
MERAKE, WRGFETNAEH EEE L, AT AR I I SRR i 28 4 A 8 A0 o A0 Ak 50 Kk & g fe
RACIZRE I B B[ 1], @ BRASNEYE N- 2 s 2 2B % 012 s A Rk E A [12]. ik
Ab, BREIZE 2 TRAE 2017 SEA%AE T NeuSAc K H K EYIME BT & R M F[13]. NeuSAc (E BT &
BRI E A8, GAEE AL 24 JOE FRAE BRI RL = INTT . $RFT NeuSAc I RRICIZ T I
YERBLH], A BB A EN G a1 i 7 ah SR BT I AR A . =+ Z /N IR (Docosahexaenoic Acid, DHA)
RN TR —FhZAWHARNR, J&T 0-3 Z2AMWEHEN R (poly-unsaturated fatty acid, PUFA)ZE, &4
ZnAN MR e ) S A A, LRI AE KRR R B B OCE B, MR KN IE & ThRE I 4E R 7R
% DHA. RETE &7 /EN DHA 7] LU &% I 68 /), 1 DHA Gk = 05 % S M2 BREEAAH G 14] [15].
DHA R AT RSl Rk 5 M o] B 1k R 4 28 AR K TR 1o WA 34 5 A KN T B[ 14]. DHA FEZA7E T4F
EBEYR, w2k, SN IERET . K DHA ME TR IR B & 5k, CRChRAT S, Wkl
W%t T4 -3 PUFA B fb R S 0 TRt H s 8 K[ 16]. 55—, fEA—Fb TME LR, HoEk
ZAATHRMERGFHHIME TN, HBBMEEE TS5 2 MIEE AR R, XEREAR
FEAPE T AR BT DM S T s R, B AR AP IR RGN IR S 5 2 R
TGBN . PRI A UGG ST, TEME RS, B MAaThne . RAE RS R A 20 E I,
Hh = 52 5028 0 B VIR DR [17]-[20]. 4ERE2) 300 Fh 0 E0aE sk @ MR 75 10, 8 2000 Fi sk A
T2 H5EKBE AR R RIE . B2 LR BRI 7, ik E A0 ) B AL B (superoxide dismutase,
SOD), A By T-Hese 4, By b Me ol &k, s ifn[21] [22]. 2 TR & BB R 42 T sk S i a
e, HAT e a)Hes2 ) £ Bk IE 6 R /¥ (acetylcholinesterase, AChE )y P4 8% £ it I B (acetylcholine, ACh)fX,
WP, 12 AChE FEPEHIHIFIALLE ACh FEf#. M7 sMEPE DHA FI8E5 NeuSAc (54 i 75 m] fid
“Brafb - NERRAERTE - RAMEYE " L4EEEE, SCIPEIER.
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Bk, AHETEREHER] NeuSAc 55 DHA L #FRECHIF, B ERTUSE #7552 5 el id 2 8 it [
TER, TREHICIZ RGBS T B . R B84 T/ B NeuSAC H.J7 L HE &5 30 d &,
LN RIS PRAT AR, 221 AT A IR LS, MU BT S A TR o2 e RELAAH 5 S ) A 1 (1
K, 85T NeuSAC H77 K H A A il 0 S BB iR IZ DI RERIRE M, Dy LA B NG R I A 3R Al 56 4K

L/
HO \H H COOH
‘C'\ | |
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Figure 1. N-Acetylneuraminic acid structure diagram
1. N-Z Bt #2 SER 451 E

2. HREFH*
2.1. #%

N-Z Bt 2 R ) LI = ALY, 0N N-CBE AR . DHA ¥ 2 REE, ANk
HEFF 778 830 mg/d (Neu5Ac 80 mg/d. DHA 180 mg/d. 4% 5 mg/d); N-ZBiMA R R =W EMBARG
PO H PR A ; DHA T8 - 2536, MEMREERBFEL R RN ARA R REEM L
R hr T AEAC R Bt B BR A 7] SOD il iiR 71 & (Elabscience, E-BC-K019-S); MDA il X7 & (Elab-
science, E-BC-K025-S); AChE (Elabscience, E-BC-K174-M); Ach (F§ &, A105-1-1).

2.2. sCHEN

4 JERSHEYE ICR /N, T HE TWH LA L ey, SER A=V aTiE S . SYXK(#7)2024-0002
VAT T LA R 2B SR sy O SPF ks, fEHVFRES A: SYXK(#1)2024-0008, iF
[ 20°C~26C, 1B 40%~70%, HIREAZ #HFIE 12 h/12 h.

2.3. SEWGE

ASIGIRYE (ORg & DRI 5 1PN 77152023 EIR)) 28 —fa Thae e ik M= fiBhek
FCNZAT IR VA R AT 5

NeuSAc B, mHAFIEL, DLAEHESE & 100 mg/d /Y 30 5 AKF =4, B 50 mg/kgbw; BLA
PRHEFE B 500 mg/d ¥ 10 i Aymnifl 4, Bl 83.3 mg/kgbw: & 777 N AAHEFE & 830 mg/d (Frh
Neu5Ac 80 mg/d. DHA 180 mg/d 4 5 mg/d), R NFIRETZ 60 kg #EATTHH, WIILIGIKFIE A
13.8 mg/kg (NeuSAcl.3 mg/kg. DHA3.0 mg/kg. %% 0.083 mg/kg), PANARIEFEFIE R 20 554 M E 75
74, B 276.6 mg/kg-bw (NeuSAc 26.7 mg/kg-bw. DHA 60 mg/kg-bw. % 1.67 mg/kg-bw).
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2.3.1. SEEE

7B RAR YR CORAE S T DI REASI0 SVTAN 77722023 4ERR)Y » RIRGZi)E, Br2s AT B 4b,
LW TAT A SLIR VIZRAT 10 min JEIEES R B A 5 mg/kgbw, FHMEFN 10 mL/kgbw.

150 HU/NERA 3 4t RREELSERREN ) S0 K, $ZR T EREHL v 5 4, R IRH EHN- LB AR
B2, 50 mg/kg). H7EAEHAN-ZHMLERE, 83.3 mgke). B E4(DHA BIlMAER, 276.6
mg/kg). & EAXTIRA . BRI (5 545 F 0.5% CMC-Na), &4 10 R. MikI 5 — RITRER A T2
R, BRI EL30d, #EHEE 10 mlkg.

23.2. FESHERE

ST E IR R E A, e il SRR B CCh RO IR E . B E, R E,
HEARE. HIUEAKE), HEANRERERK . TR ARG, FMER RSN R, B RR
T, R, e AR T A R 5 AR, S R R LA S AR S L, SIS
PN U v SR B AR L BRI AR E L
2.3.2. {TH¥EE

FREE A IE I BT ACh X H AR MAZ AR E ], S 80% 2D Bt o e gt 42 B0 10
min JE3HTAT NFNAR, EFEREREE AKEERUIZRFIIMLES, FFic s I ZRRn 5 m 4 -
2.3.3. MDA, SOD 7KF4&

W SEAS RV /N BR A, #18 SOD LK MDA 51 & it W B AT 4L 8@ . Ik R s
RN, R T HITERE PR 4504 532 nm AMESRHETHE SOD K MDA 3 4 B /K -F 25 1L
2.3.4. ACh. AChE 7K

WA RN /N R A, 4% 8 ACh. AChE R7 &30 P AT L2 3E. K IR R AT I e 48
SN, B A EEARAL 550 412 nm Abid I iH 5 ACh. AChE H3& MUK T84k

2.4. BEALE
S (R S DR A 50 5 VRN 777222023 4ERR)D HEFE 772 THEA AL
R T7 2R T S, R RS .

3. &REHW

3.1. #mI/NREERE

S 4 M AR TRE R TR, PSSy (A SO A 8 R & AL
N- B RIS AR S T S0

Table 1. Effect of Neu5SAc and compound on antibody production and the level of hemolysin in mice (mean + s)

= 1. N-Z Bt SER K& H 8 75557133 R A ERIFZAE(mean + 5)
4 itE(mgke) VAR E(e) B fkE(e) B oMAE( H=FKHEE) HVUEARE)

7 X HE A 0 236+ 1.1 30.1+1.0 326+2.4 35.5+2.0 380+1.5
R HEH 0 23.9+0.6 308+ 1.4 325+3.2 36.7+1.9 39.1+2.0
Ly (31554 50 23.7+0.9 300+1.6 31.8+3.0 353+3.1 372425
BT ER 83.3 232+0.7 30.1+0.8 32.6+33 359+1.1 384+1.1
HIimEAE 276.6 234+12 293425 323+3.0 349+2.7 373+24
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3.2. fEamyd /s AE RS YR MR

S A6 Al it R REE R B v S i A L LS R AR BUARL, WA AR L . A EE R S Eh )
SRS E RS AR E 2 . IEW N SRS SR ER HE L BIEE, s, o il
NGRS R B, MRS RBUE R, TR EAS SR ML K B A R OREE s IR U AT R E A 2
A B HAIBAT IR AR . 3R 2 WL, NSRS 4 Fa, HEAANBRAMILE, SR RE
WEER KT, A AR 260 S S/ LU JE e it 22 22 5% (p > 0.05).

Table 2. The effect of NeuSAc and compound on organs in mice (mean = s)

2. N-Z Bt SBR K H 8 7555153/ B AR 2R A F2 A8 (mean + s)

2153 JW U 25 £ (g) i it B 1 (g) AR E (g)

TH 0.17 £ 0.09 0.09 + 0.03 380+1.5

T 0.15 +0.03 0.09 + 0.03 39.1+£2.0
IR & 0.17 £ 0.06 0.11+0.04 372425
By 0.12£0.01 0.10 + 0.03 384+1.1
R =Tl 0.15+0.08 0.08 + 0.04 373424

33. {TAEXR

3.3.1. Morris KX =

WAZIITE B A B IE S, AR, & ealfE A A B RS . i B S 4
S1E 3N, W] LA S ORI BRI ISR o fdade b, g A R AR T A A A N 4, FRTHEAZAE DT
AMJETE NeuSAc FEMA 2% S FICAZ 4 T AL AR B

Morris 7KK F 5250 & —Fh 48 ML PEAL B4 25 (8] 52 202 B8 T AT N2 S8, S0 36 B il — /MR TEK
. —ANBEIRAE KT R 6 UL — BB B R A K. SEIRTFLART, K/ B Ry EE O K, il
SEFLAR BIBGET & I 75 PRI 1] IO BE 78 (R 300 A R ik B8 42 23 2RSS, /N B iii 2 2 F 4R F i E
TEMME, BALKSFTHKN RS SRE, KRBT & rxEsEn.

M 2 FTRAE H, B0 R 2H A2 3RAF Bt /N BRO)7E 7 & T 7E S SR UK R 2% F5(1787.19 + 96.05 cm) i
FZRF A AN IRA(1286.91 £ 196.67 cm) (p < 0.01), HBENFG FIAE SRR E(1.38 £ 0.50) 2 & /NTF 2
P R ZH 3N B TRER(2.60 + 0.52) (p < 0.01), UaBHZS T 7 B 0T TS /N BRIR R BE J1 5290

BRI SRS IR AR L, Wk, BT REMENRR, HEAHRIRAREER@Pp<
0.05), #ENV-G FTFE R IR I X E05 225 5 T B R 4H (p < 0.05, p < 0.01).

DI ()T S, SR W2 R .

3.3.2. RERESCIE

TREH 556 (Passive Avoidance Test) & —Fl V2 B T-H & B Z AL B 20 T AT N5 sile, FEHT
VA G A SR I 2 2] RICAZ RE T, JEH R R B TR SRRV 1CAZ o JRERG ST 6 M) FH i 145 28 34 R A= 1t
] T RS AR —RF R e vh, IR S U A F T ) ORI, BN NS == AT,
TERK “HERTICAZ” o 0% RS = T AR R NG == B TR ARG, TR B/ R B CAZ AR FR
RE 778 o

M 3PTLAE T, 52 AN AL, BA A PSR IR E A (p < 0.05), HIRKECEZER M
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(p <0.01). SEAIXTHRAMEL, PATFEMELMERCR, BJ5 L 5L 00 sh P R g S50 i AR 1 5
FIEK(p < 0.01), FEHREUEE K@ < 0.01), BT KA EH R R IRBUR E R (p < 0.01); B 77 &5
EANYIERIAH R IEK (p < 0.05), HFREBAAST AL, HIFAR L EZR.

2400 10.0
B X I R 72 (em)
AT ERHE
2000
8.0
1600 -
~ 6.0
E 2
gg 1200 - gﬁ
=5 <
=l lao0 R
800
2.0
400 1
0 N W o
Espuricti:n AL o B g iy e By R EA -t e:
(59. 6440. 45) (59.69+0. 34) (59.49+0. 58) (59. 5040. 47) (59. 56+0. 35)
7

(XA A (s) )
H: *p<0.05, #p<0.01, SEAXRALE; "p<0.05, "p<0.01, SHEIXHAL.

Figure 2. Results of the Morris water maze experiment
2. Morris 7KiX F LI 4R

Table 3. Results of the dark avoidance experiment
3. EEESINEER

25 EARHA(s) BRI
TH 21.00 + 6.14 0.67+0.78
it 14.00 + 1.89* 225+ 1.98%
R E 18.00 + 4.62 0.67 +£0.84™
By 3233 £ 12.14™ 0.29 +0.47"
Wil 20.08 + 5.33 1.88 = 1.41
e p<0.05, #p<0.01, STAXNBALE: p<0.05 "p<0.01, 5
TR HRZALE

3.4. MR BERGRREBIER)/NRIELEENRIR N

AE AU, A A R R RS SR U A RN, R R AR T e, R
AGEMZ TR, RMEEERT, #EM5IK Y ICIZRE IHOR . B A ELE (superoxide dismutase,
SOD) & A=W A L) L AU Al RETS BB AU 12 1 1 e S R 9 4R S 52 4047 T —- 8% (malondialdehyde,
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MDA) 2 Jig S S A 1 73 A =4, Fo B ) s A T s L AR i i AR B, T4 Jg Bkt 4 PR3 43 PO A
FE. MWK ATTLAEH, 525 Axt AR, AR AL/ R 2140 SOD JiF 2 3% FK(p < 0.01). 515
RUTREZHAR L, ORI 2 /N RN 2 SOD W& A BT F i, (HZE R KBS R E K (p>0.05), H
T e AR Ty ) e AN U ZH 2 SOD 15 1 5 2 T =i (p < 0.05) . T/E MDA /KF 5T, MR 528
H 2z [AEA BEZ 5@ > 0.05), FR, SHEAXTRAML, BRSAHDRNALH MDA KA Bl
fiX, BB —ERPEsR, FRERHEEER.

Table 4. The effect of NeuSAc and its compound on the activity of SOD and the content of
MDA in mice brain (x £ s)
FAN-CEHA TR EHEEHHIFIX R SOD &M MDA S EHIFM(x £5)

il SOD (U/mg) MDA (nmol/mg)

TH 39.82+7.11 7.05+1.23

fiEit] 26.24 +5.61# 7.77 +0.99
IR & 31.08 £2.09 6.4+1.16
Lyl 36.49 + 1.98" 6.25+1.37
HIiEiE 34.62 £2.56" 6.69+1.19

#: #p<0.05, #p<0.01, 5AXBALLE: "p<0.05, "p<0.01, SHEIXHRAL.

3.5. MCIZRBERRREBIEER)/NE Z BRI I RN

e EE R IAA, FIR IR B i (Alzheimer’s disease, AD)E & & % ACh FJHNE £ WL #2B#(Choline
Acetyltransferase, ChAO TG M N, A ACh /KF B3 FRIR(ATIE 70%~80%), 32 S fitf£ i3 [F A5 A11d 42
FiR. PATHY E BB IH] AD B3N N ZERE RS EF(Acetylcholinesterase, AChE)iG 4, 28 X
ACh 7KV 3038 B3 (N EIREIZ ThRE . ZIERHAR(Acetylcholine, ACh) 2 it P4 H L (#1235, 7622 id
2T RS HEAER o TP REAR RE AP 2 R RSB ACh, 1E F T HEB 52 A4 5508 B0 2 A T R P8 AR A H
ACh 1 FH ) £& 14k 5 2 fink 18] B b 2 Bk RELBRR 6 B (acetylcholinesterase, AChE)ITERT . #WEACE W, idi2Ihfg
AR5 BTN ACh & &, Md ACh FEmEn, =028/, 140 EE R 42 2
PR F B ACh RN, %02 kg EaE k. RGZANT, AChE iE1EFm, M#E ACh 4
fift, FECENCALEERG . N STTCUE W, 52X A, AT AN ACh SR EE K <
0.05), 1l AChE & &% T+ & (p <0.05). HJ7 sl a2 R 77 mi Al a4 /N BRI P9 ACh & & 5 2 i TR
YRR, BAERAEAREA —E s, ERIAEEKF. %4 AChE FEHEERK@P < 0.01). &
FIEZAYEIRT ACh & &, i AChE JEMERURE A, B @A B4 ACh K FHES+ & AChE )
T R RFIEA, KU HFIH DHA 5807685 NeuSAC B [F¥E &P iciZkEms, ek
LRGSR T KR .

4. ¥1ig

ARSI N AR B TS R /D B S CAZ BRAS AR AL 45 54T R E S BR VEAY NeuASce VAT 2R, Morris
KK 5286 45 5 IR NeuASc 78 50 mg/kg F1 83.3 mg/kg FIE K, I HIFILE 276.6 mg/kg 7E Nk
R B G R A2, RN G RBOR 0. e S0 45 5L R B R = AH AR A
FIEK(p <0.01), FHRKEULE FR(p < 0.01), HI7 G EH R R IR Z RIS (p < 0.01); & J7 &5
BEHIVERIAHZLEK P < 0.05). ARIELEHFERAE, BhE s, BEELR . FRASLE. KEE
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Table 5. The effect of N-acetylneuraminic acid and its compound on the levels of acetylcholine (ACh), acetylcholinesterase
(AChE) activity activity in mice brain. (x £ s)
= 5. N-ZEtiE s R HE 75575/ BN CBEAER(ACh)/KFE . ZEtBERERES(AChE)/EMEAIFM(x + 5)

g5 TR LT AR
Ach (ng/g) AchE (U/mg prot)
TH 1386.28 £ 173.28 52.99 +7.43
it 1027.68 + 103.25" 76.94 + 3.04*
KT & 1146.57 +274.83 52.39 +10.77**
By 1505.17 £391.27" 40.14 + 10.63"*
W =iilh 1429 +314.87" 4134+586™

#: #p<0.05, #p<0.01, 5AXBALE: "p<0.05, "p<0.01, SHBXHRAL.

S VYIS EG AT ISR IR 45 SR BHE,  AT DU RE 1% 52 1R i il B G A2 3 M S B 2 SR BRI . ik ) LT
JRBR(ACh) KT, AT G2 DR X AP &AL e o g, A5 S fEisd i, M%), dizae
MR R, TR PGS RGEHFER, AI5EMN A ACh KPR, MM idIZee T
. TEIEHAFRA T, AChE REW4EFFMI N ACh S REMAE, WHKNAN ACKE WG FHEbE, o3
ACh /K-FFEAC, 1C1232 40005 . HAlT, NHRES B0 FI(AChEL) & N H i )32 I e e 12 bers 2454, vl
1A AChE W VERIG IS A ACh 7K~F-; ChAT JNAHBREEM A T HIARERE, ERREAIN G, RS
WEilg A FEARE BIMRAR L, HA A K Ach [23]. FEAWFFEEE R, NeuASc 7 50 mg/kg £l 83.3 mg/kg FI&E T,
B ITHIFILE 276.6 mg/kg TN Y RENE Tl A< B 5 08075 K (07N B I 0 A2 s, R AR B s 65 R 1/
BUIE N AChE VETERG 58, 9 INMK A ACh (7K, BA B ILIZThRe, X — RINIT A A ic A2 18 5
ZiHE At 1A B SR IR AR -

IR L], AARBCIRES SN H B 55 20 A %, MERg W T LRk, =
52 B H MBS . B HES EEER T AR5 K IR SR, 53U RE fe i A B G 45
i, JniE DNA SEAEM R T80, B ISR T, M ZIZ0, 1500 A PR 28 346 I3 (1 R8¢ FsO R
T, A 5RICICRERT[24] [25]. SOD Je B E W & @M, RErErR N BRI B A, —VUAB TR
R A AE A v 2 A A ) R R AR B P A A . R BE L R O JE BN Y B R N, T ]
TERR B R H A, 8IS RN P R U BT e EERELT B B, AT ORI R R T 2 A A D RE
FERENE . MDA RN & KA SOV 28728, oK m iG] BL SR i ot S A A A R 2 [ 261 AR SRR
FZR BRI K/ B3 S G2 b, SEIR 25 AR WY, SR B S 0US SEBR B ) H L] A 12 B RG /N
iZH 23 SOD & T B, 1 NeuASc Nz H A2 J5 i) AT LIRS 2R B 5 B0t i - SOD i LRI, 1 & i Y
SOD 7KF¥(p < 0.05), MIMHEEEE AL, RIPIHZY, SEEBEAUNRIDIZ% 2 DhRe, AFHIE B
XS I AR — A FH A B L. NeuASc BEA P R B S5 085 ] i IC 12 D RERRRs, T id 1z 3k 15
B /N BRICIZ B8 I SO VR F AT eV e Z FiHLE, SRR IE TP AT . P B R R T 4
BR, 87 7 HAERE ORI AU AT AL N AN B, (B FBAR S 1 WL 4 T IR AR T o

A S LL NeuASc 5 DHA L Bl il N- A 200 5 05 177, 45 F SR os AR TR e 12 453493 75 T 2 30
HRIFACR. B AEHAE Morris KK E ) X FE(1538.04 + 154.49 cm)ii #4651 HJ5 m s &4
(1638.91 + 180.25 cm, p < 0.05), H ACh /K (1429 + 314.87 pg/g) 54 AR IR ZH(1386.28 + 173.28 pg/g)
BT (p>0.05), 2 WA 75 #1177 fE LUE AR R NeuSAc SLEL 5 B 5 77 F 4R 24 1) AERR At T 72 808
X—45 R o8 DHA 58RI AR NeuSAc MR LRER, 7] BRI 2 Pl iR I8 BIIX — 2R . 7

DOI: 10.12677/hjfns.2026.151007 60 5 E R


https://doi.org/10.12677/hjfns.2026.151007

AR %

FIPLA T BEYR T DHA . ££5 NeuSAc 2@ A . W70 K0 DHA B IG5 H APS S RIS AD
B L AZ RN KRR, LA P AL AT BE3 S A i o 0 B T2, AT 5 e A2 A H I B[ 27] - DHA 3
s R e e, (R HE ACh SZ24RFRIE, Ik R #4278 37 K ¥ (brain-derived neurotrophic factor,
BDNF)#IA[28], {2tk X R mr 81 (291 & vl i 815 4 8 i (1 -3(MT-3)#4] AChE &1, FFig
5% SOD M fEEPE[30]. = MG T TAT el “Préa b - MpRee Ay - RARER” S Y@, STt
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