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Effects of curcumin on cognitive function and 5/12/15-LOX pathways of dementia
model rats induced by Ap2s.35
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Abstract: Objective To investigate the effects of curcumin on cognitive function and learning and memory in Af2s-3s-induced
dementia model rats, and to analyze its association with the 5/12/15-LOX pathway. Methods SD rats were randomly divided into
control group, model group, curcumin (50, 200 mg/kg) group, and donepezil group. The mNSS score, novel object recognition, and Y-
maze task tests were used to evaluate neurological function and cognitive behaviors. Nissl and HE stainings were used to evaluate the
pathological changes of hippocampal neurons. ELISA was used to detect the levels of AP42, ABao, p-tau, t-tau, NFL and the metabolic
products of LOXs pathways (5-HETE, 12-HETE, 15-HETE, LTB4) in the hippocampal tissue. RT-qPCR and Western blotting were
used to detect the expression levels of 5-LOX, 12-LOX and 15-LOX in the hippocampal tissue. Results Compared with the model
group, the mNSS score, pathological injury score, AB42/APao, p-tau/t-tau, the NFL, 5-HETE, 12-HETE, 15-HETE, and LTB4 contents
in the curcumin group were decreased, while the mRNA and protein expressions of 5-LOX, 12-LOX, and 15-LOX were decreased,
and the recognition index, spontaneous alternation rate, and the number of normal neurons were increased (P < 0.05), and it shows a
dose-dependent relationship. Conclusion Curcumin improves cognitive function in Af2s-3s-induced dementia model rats, and its
effects are associated with the inhibition of 5/12/15-LOX pathway activity.
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FAR, PRI OHLH] S D e 2 o B
B-IEBE R (AR UIFLAK tau &5 (It B IR AL
FHRM. Horr 5/12/15-flF% &l (5/12/15-LOX) 1
P BOE AT S IR U S AR B, R AR YT
A tau B ABERAL, INEME ORI, 2L
INHIDIRERT . 220 32— P 5 RS2 U AR 0
PEZ W, HPRME R REE, ORI R
HLH 3G 50 0 Th B8 IR 1 17 46 52 5300, A REA
2B AT SO P 2 IR AT I K BRI A T e
KHFFLLL ABasaas 5 T HIT RN ROAXT S, KA
2 0 R K RN R Th g K 2 )R A7 BE I R
W, M HE 5/12/15-LOX SRR IR EME, 1)
B 2208 3 M A ORI AL S0 AR A
1 #MR5EE
1.1 R

TBIES SD KR, HEVE, f&TE 200~220 g,
6 H KR O MEERH A R T AR, YFaliES
N SCXK (3) 2024-003. K RH M FE T hrEs)
Wb 1 JETIRE . SRR AGAL Ty F B SR )
YIE TR 2 ke (HBNV20250412118).

EER JREDH=98%, LS S31628). APasss
(b5 S41991). £ ZURFF (Jit5 B81339). JE K
k& (IS R30434). HE BtilH& (s
R32933). Trizol 7] (R21086). &7 & (it
5 R32857). #OtERE PCR RH& (L5 R33107)
B0 E E IR A AT A F] s ABa AT &
(#L5 BRO755) ABao flllil71 & (5 ERO754).
p-tau F IR & (S ER1759). t-tau KR 7 &
(#t'5 EH4497). & 22325 5 (NFL) Al 7]
& (5 ER1184). 5-B2 = +IUARR (5-HETE)
KRy & (kS EH2110). 12-HETE #5716
(#ft5 EU3131). 15-HETE M7 & (5
EU2612). H=H# B4 (LTB4) WMAF& (5
EMO0320) I 4 20X FineTest B 23 ) ; —#1 5-LOX
(#L5 3289), —#i 12-LOX (HIb'5 49874), —#i 15-
LOX (#lk'5 82129). B-HIzhEH (B-actin) —Hi (Ht
5 4970). ¥t IgG&HRP (5 7074) W HFEE
CST A7l Q5 % & PCR {X. iBright1500 ¥tk
1% & 4t « Multiskan SkyHigh FrAX . Axia
ChemiSEM &% . Micro2 IR =i 1% 55 0oL B
EE T
1.2 753k
1.2.1  JoR KRB AL 2

ST MK

5 ABas.as LA, KRR fS, ]2 Tz Ak
SERLAX, e M = A AR AT IXIS 0.8 mm, HZk5%
JF 1.5 mm, R 3.5 mm. RIS S a2 5
ABos.35 (10 ug/5 pl), JEFFEFA] =5 min, B4t 10 min
G NS IRET, BIETAFR IR o X TR A = i
SEARFRAE LR 7K o SR mNSS PP BAIE AR s Tl
IR JE R R BB AR . 23R (50,
200 mg/kg) H. ZHRIRFH, HH 10 H. £HE
FH 0.5%F8 FFL AT 4E R4 (CMC-Na) IR 755
TR, 2R K B AR B R KA A . ) IR ZE R A
BHAREE 1 RIFE ig SR 0.5% CMC-Na. 4
PERK, %2 28d; EE (50, 200 mg/kg) %
WURFAH: RJGEE 1 RIFUE7 0 ig AH R & 1) 225
FRUORIZ 250K 0.5 mg/kg', 2524 28 d. 2R 2545 K
&, XS RIEAT mNSS ¥Ry, WEAEIEIES).
e VT RONSETTIH, S 0~18 732
1.2.2 37 ALY R ) i s 0 5 2H K BRI Fi
B OSEI NEMNE. IR, MREH . &R -
B KBNS (50 cm X 50 cm>X 30 cm) FH Hi
PRZ 10 min; WNZRHW]: WOE N E 2 MHED K,
PR FUIAFE PR ZR 10 min, iE38 KRR 2 Mk
R IE]; DRI IIZREs R 24h 5, Hop—A
YA B R, K RINAR PR Z 5 min,
03K RO H AR BRI 8], TR S Fa
MR 5 = [H AR IR R I )/ G A P R R I 1]+
IR 2 ) ]
123 Y BREEZNERNSHRREARLEBER Y
EEH=AE (AL B C) A, FMmBl120° .
SIS 43 9T B EAFI A, &SR R RN
EhRX, HHERER S5min; TR &N IS
24h 5, HREBAFF—MER AR, iLHAH
PRZ 8 min, 1l K RIESE BN RS, A K
o
HEABR=EMS B GABEANRE—2) 1.
124 FEARESKIEE mNSS W5 JE, TN
ST, ARSI 5 R K BRURRTRE, o B I 5 BB Sk Ak
W, PO A SENR, R 2y, B S R
KK —&id 2 R E, HTJe IRYEA HE
Ptk AR B T WRE T E R G780 CUkHd
PRAFF T ARSI
1.2.5 BRGNS RREDHL CAL X
e W EER DAL, ERBK. FEW.
R, AR EHIE 5 pm EELEYI R, B E %



FNHBESH 2026F8H AKX H w5 %L Drugs & Clinic Vol. 41 No. 8 August 2026 - 2183«
ORAR Gkt T et R IR B e 15min J5 3" 15-LOX: LJiF 5-CAAGGAGACAGAACTCAA-

HEATERIE K B G R S by S
Y CAl XMETUIEE, HEUEFEMEITTEE.
1.2.6 HE Gt %20 K B G241 CA1 X
B B EREE ALY A, B S KR
ARZG Smin, ML RGNS 3 min,
BERE CIEMK . B R R R N g
L CAL X EEAS, KA EE Vo b AT
WAy 04, MAIUIES. HIER; 14, W&ot
BEEKM, SEMHTIE: 2 75, METhE
BYERGE, KEMHFIETL: 3 77 METEE
APEIRGY, AU SRR, TRk

1.2.7 ELISA Al & 20 K St 5 2H 2R A% O i B2
PLK LOXs JHESAHICHRPR  ELISA VEAS I H 2H 27
L1 PG APas APao~ p-tau. t-tau. NFL. 5-
HETE. 12-HETE. 15-HETE. LTB4 &, ™%
HERH R & U B OB, BEARANAE 450 nm K
S TE RIS (A E, RAEARE R H S HR bRk
FEJETHRE APao/ABao~ p-taw/t-tau {H .

1.2.8 RT-qPCR Fuill %20 K fifg 202 5-LOX.
12-LOX. 15-LOX mRNA %%  BURERAERTE D
ML, Trizol WAPREUE RNA, K4t RNA 5%
N ¢cDNA. Ll cDNA JM#iti, #4T RT-qPCR ¥4,
NAKZ 20 pL: SYBR Premix Ex Taq 10 L, b\
T 5I% 0.4, cDNA1pL, ddH082puL. &
M4 95 C. 30s; 95 C. 5s, 58 C. 30s,
40 PH¥ . DAUH iimE-3-E R S (GAPDH) AW
SR, K 2722EH 5-LOX. 12-LOX. 15-LOX
mRNA HXfRILE . 5YH LigE T ARG, 5l
YIFFIW R : 5-LOX: L3 5'-ACTACATCTACCTC
AGCCTCATT-3', Fiif 5-GGTGACATCGTAGGAG
TCCAC-3'; 12-LOX: Liifi 5~ACCAGTTCCTCAATG
GTGCC-3', Fif 5-TCCTCGGATCACGTTGGCT-

3", Fiif 5“CAGCGGTAACAAGGGA-3'; GAPDH:
¥ 5-CTCCTCCACCTTTGACGCTG-3', Kijif 5'-
TCCTCTTGTGCTCTCTTGCTGG-3's
1.2.9 Western blotting il % 2H K i ifg B 2H 2 5-
LOX. 12-LOX. 15-LOX WIEEFAFRE BUREIRMT
[MHE SR, RIPA ZAREAIHK . B0 JE L EIEW,
HLVK G 3 A EN & PVDF i, $181 2 hy AN —
PL[5-LOX (1 : 1000). 12-LOX (1 : 1000). 15-LOX
(1:1000). B-actin (1:2000) ], 4 CHEHEILR;
JONZH0 (125000 EE 1hy B2fEER A R
GRAEEE, Image ) AT & KA, DLHIEA
IR FEAE/B-actin K FEH RN B AR RIB = .
1.3 SitESHh

SPSS25.0 #EAT4tit 404, £ Shapiro-Wilk K4
FF & IEZ 90« Levene KM & 7 2 MEH TH R 5
BECUR Y b 2 k2R, RABRE R T £
HT AT SNK-g £l s A P& st B LA % CR Y4
i, BV ArED Fow, KA Kruskal-Wallis H £
I%F1 Mann-Whitney U £25 (Bonferroni 152 1F) #47
Ee, ArFRHE a=0.05,
2 HFR
2.1 ZBRERXAKREETNERSIAF, F 301788
A

AR, i ER (50, 200 mg/kg) I
KB mNSS PR G, KRR E. AK
TERHEZETIE (P<0.05), HEFEHEHE,
W 1,
22 EEZEMNARESHEATHRERGRFN

SRR R, R (50, 200mg/kg) 4K
RAEFEMATTHEREN S, MRERGIES R
ER#E (P<0.05), HEFEMME, LE 1. 2,
x2.

F£1 SEKE mNSS TS, RBEHRELZEELLE ( x+s, n=10)
Table 1 Comparison of mNSS scores, recognition index and spontaneous alternation rate among different groups of rats
(x+s5,n=10)
20 5] 57 &/(mg kg™!) mNSS 45 R FEE H R A5 R I%
pagis — 1.00 (1.00, 2.00) 0.89+0.08 78.62+8.12
% — 10.00 (7.00, 14.00) * 0.3140.03" 35.1143.15"
EEN 50 6.00 (5.00, 8.00) * 0.46+0.05* 44.31+3.65"
200 4.00 (3.00, 7.00) & 0.72+0.04% 61.28+5.32%&
EZ 05 0.5 4.00 (3.00, 5.00) *& 0.6840.06" 57.64+6.02%%

Hx AL "P<0.05; SHMALLLE: *P<0.05;

523K 50 mg-kg 4LELEE: £P<<0.05,

*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs curcumin 50 mg-kg™" group.
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LW F/(mg'kg ™)

E1 EREGKRNSEXREDEL CAl XBETHE (X400)
Fig. 1 Neuronal count in the CA1 region of the hippocampus of rats in each group as detected by Nissl staining (x400)

payiict ) 50 200 EZ {3
LW HR/(mg-kg ™)

El2 HE RERNSERREIHRA CAl XFEHGITFS (X200)
Fig.2 Pathological injury score of the CA1 region in the hippocampus of rats in each group detected by HE staining (x200)
®2 BEAREDEEWHETHERKBIBRGIESLE ( xxs, n=5)
Table 2 Comparison of the number of normal neurons and pathological injury scores in the hippocampus of each group of

rats ( xXts,n=5 )

2H 51 i E/(mg kg ™) EFma A B Ethan
it B — 195.62+15.33 0.00 (0.00, 1.00)
et — 75.16+6.54" 3.00 (2.00, 3.00) *
LR 50 101.65+10.24* 2.00 (2.00, 2.00) *
200 161.36 +14.16% 1.00 (0.00, 1.00) #&
EZ S8 0.5 152.09+15.97%& 1.00 (1.00, 1.00) *&

SRA . *P<0.05; SEBMENE: “P<0.05; H5EEE 50 mgkg AHLE: £P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs curcumin 50 mg-kg™' group.

2.3 ZEERIMNAREG DL RIEEFRAIRE 24 ZEFAINARGDLEL LOXs B AIFN
SRR A, 23R (50, 200 mg/kg) 41K SRR A, FEPE R (50, 200 mg/kg) 4L

BRI 2 ABa/ABao~ p-tau/t-tau S NFL F&E B2 5S-HETE. 12-HETE. 15-HETE. LTB4 & &

ER#E (P<0.05), HEFEMHE, W& 3. BIRERIK (P<0.05), HEFIEMACHE, WE 4.

£3 SEAREDEL AP42/AB40, P-tau/T-tau LL{EK NFL EELE ( x+s, n=5)
Table 3 Comparison of Af42/Ap40, P-tau/T-tau, and NFL content in hippocampal tissues of each group of rats ( xts,n=5)

451 FilE/(mg kg™) APa2/ABao p-tau/t-tau NFL/(pg mL™")

X HE — 0.18+0.03 0.14+0.02 101.32+10.65
it — 0.72+0.06" 0.65+0.06" 698.65+60.24"
LER 50 0.49+0.05 0.40+0.03* 387.65440.12*
200 0.27£0.04%& 0.22+0.03% 196.21+19.16%
EZS:8 0.5 0.30+£0.03%& 0.25+0.04%& 215.33425.32%&

HX AL *P<0.05; SR *P<0.05; H5EHE 50 mg-kg AHE: £P<0.05.
*P <0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs curcumin 50 mg-kg™" group.
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*4 HBEAREDHAL S-HETE, 12-HETE, 15-HETE, LTB4 S8 ( x+s, n=5)
Table 4 Comparison of 5S-HETE, 12-HETE, 15-HETE and LTB4 contents in the hippocampal tissues of each group of rats
(x+s,n=5)

205 FE/mgkg")  5-HETE/(ngmL™') 12-HETE/(ngmL') 15-HETE/(ngmL™!) LTB4/(ng mL™")
ot 1 0.84+0.08 1.15+0.16 0.68+0.05 28.6512.54
it 8.54+0.71" 15.54+1.65" 9.02+0.08" 89.41+8.65
ey N 50 5.16 +0.51* 9.69+0.87% 5.1140.49% 60.13+5.32*

200 2.0240.21%& 4.51+0.50%& 2.9740.31% 35.14+2.65%
EZ . Siy 0.5 2.12+0.24%& 4.70+0.52%& 3.08+0.24%& 39.65+3.05%&

SR R4 "P<0.05: SHBIAILLEL: *P<0.05; 53K S0 mgkg ALLE: &P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs curcumin 50 mg-kg™' group.

25 ZEEZEXWNARED 5-LOX, 12-LOX, 15-LOX 3 ifip

mRNA F1E B FRIZAE M

BRI A, ZE3 3 (50, 200 mg/kg) 41K
B D44 d 5-LOX. 12-LOX. 15-LOX HIEE E A1
mRNA FiEHEEEMKL (P<0.05), HEFEMK
P, WK 3. %5,

siox T MR SRR e s 0
15-LOX | e— - - _— — 7510

- -

bl o] 200  EZRIRF
fﬁ?/(mg kg™

3 Western blotting # %28 KR/ S 2H4R+ 5-LOX,
12-LOX. 15-LOX EARIA
Fig.3 Western blotting analysis of the protein expression
of 5-LOX, 12-LOX, and 15-LOX in the hippocampal tissues

of rats in each group

x5 BEAREIHEARA

PR EERIUNN I ReRRRG . 5 >1ia 1268
TNBEDA R IE R YA TT T B 2 1O IR R 1 4 )
#). N-FE-D- KA (NMDA) ZARIEHIH1524
MIGMRIEIR, TOIEMIRA B mEsif, H
KR 254 ) s B 08, Rk, SR 41 301
B IA) TR 2 i R B FE I R T7 ) ASHIEAL
R APosss MIERFIR K RABIAL, A% O HE brifE
e HXFHRAAAREL, BIAYZH KR mNSS PR E T
e R DR B ) B AR R Fa R Y 2K
B HRAEREERE GARIThREM 2 1101268
INCONR R ESY I & R SR iR A
(ORI M2 5D, [EIN ABao/APao~ p-tauw/t-tau
J NFL & &R ET . Roh, R FikiEL RIRSE
VERNFEYEZSY), AERINLEIRARG . J7 2kmatT), 2R
A SIZIR A 78 s B BE M FR 2459, vl RUERAIE
L RMPNE LRI E M,

LR IZAE T ZRHED F, FH 2R
HRREME, RIS R LRAE 0T, BE AR
B, ZTRAEELIH] Toll #£5Z21K 4 (TLR4) /%A

5-LOX. 12-LOX, 15-LOX mRNA REAHEMNFILELLE ( x+s, n=5)

Table 5 Comparison of relative mRNA and protein expression levels of 5-LOX, 12-LOX, and 15-LOX in the hippocampal

tissues of each group of rats ( xts,n=5 )

- FAMNEREE MRNA Hxf Fik &
Ay FE/(mg kg™
5-LOX 12-LOX 15-LOX 5-LOX 12-LOX 15-LOX

Xt B — 0.16+0.04 0.2240.03 0.18+0.02 1.024+0.03 1.0440.02 1.0140.03
iR — 0.65+0.06 0.85+0.08" 0.70+£0.06° 536051  7.87+0.72" 6.21+0.62"
EWER 50 0.47+0.05%  0.57+0.06¢ 051+0.05% 3.02+0.31*  4.5440.41% 4.1840.40%

200 0.31+0.03%¢ 0.2740.03% 0.34+0.02%& 15440.12% 18540.15*¢ 1.9240.16%
% ZBIRFS 0.5 0.33+0.04%& 0.2940.02%¢ 0.35+0.04*% 1.61+0.12*& 1974+0.11%& 2.031+0.12%&

HxtRA . "P<0.05; SEEMHLLE: *P<0.05; HEFEEK 50 mgkg 4LELE: £P<0.05,
*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs curcumin 50 mg-kg™" group.
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F-xB (NF-xB) /13 [N L 58 5 SR GERF B 7R I B
T3 2N VDA A e B ELBRE R D A R HE B 8 R BN AR A
PERUS); Liu SEUFAIESE, 2238 R A0 B ARRT /R
WIFERIFR KB T Ap PR tau & (R AL
KV, RIEMAERTER . AR LAk
FRIE—, R ST K 0 IR 2 O R A K R
M DIREAIARIAT A : 2R TG KR mNSS 7
SRS, TR R RR TR R, AR B R RET
&, R T SR AT EEE R RN E A7 [A] 2
Sidlzee )y, HEfESEERoRE R, dh—P4
BT, FHFE ARG R KRGS EEHE
TR, PR IT 2, REAEE R HIER
PUGFINETG, WA T . FAh, ABa/ABao
A &R AR REUITRNE iR E, HFMWEIT
BN, p-tawt-tau LB TS AR tau 25 I
BERRAL, SRR L YE g 45T ), NFL A
guiiEn, HEERERERPME TR
FEUO-201, ELISA A4 SRR 0, 2235 3 n] PR R
AR BRI G 2HZ T ABao/ABao p-tau/t-tau K NFL
i, VIS ATHE] AR YIRS tau &R (IS EERERR 1L
SR eanits, oA Ee .
5/12/15-LOX & —ZfiAb 2 Ao g D7 iR AL
(IR IERE, TEAHE 5-LOX. 12-LOX. 15-LOX 3
FRAEAY, JIEEk iR 350 S-HETE. 12-
HETE. 15-HETE. LTB4, i@ #¥iis e M2 iB 1714
P R AR R R ) EE AL 2 — 1220 o 5-LOX T
AL A DU R B % 5-HETE, 12-LOX fE4bA2 Bl
12-HETE, 15-LOX f#{bERK 15-HETE, —#¥)m]
FH M AR R, AR RGP, INEME
JCEA N AR 1T LTB4 1Ey 5-LOX 3 % fr 25 %
U=, "B SRS, (2 2R TR
R INEARE SE, PR R,
FRI, LOX (5-LOX. 12-LOX) B 5| KL
PE AT I 25 = AT R T B AR R ) R ) v
Z IR A FI T RERR AT, BH T8 2% S 1 v 2%
R A2 B R 515 24); Chen S5 7T HIE 5K, 12/15-
LOX F G nl @i i 4% p38SMAPK I8 A2 3 4% JiE Fl
PTG T, TS 55 T H D) ReRRS i &k 2k,
I 12/15-LOX AT BN FI D) RE Rl o ASHIE Fi 45
RER, BMAKRESHLH 5-LOX. 12-LOX.
15-LOX mRNA K& AFREEE L, TiEr
¥) 5-HETE. 12-HETE. 15-HETE. LTB4 & & &%
Ty, F WAL R A 5/12/15-LOX 38 B 573 05

25 7 e i AR D BE RS R A A R s T

LR TR, TRFHFEK 5-LOX. 12-LOX. 15-

LOX mRNA J# F#i%, /> 5-HETE. 12-HETE.

15-LOX & LTB4 (AR,  H i o3 (14

RRERZE, SHMEAYZ RIGTHL RS ZER,

PR B AT AE @I A 5/12/15-LOX il IR

IRANGENE, D R B A S AT SAE, T

TS AR UUARAN tau B ARERRLL, RIS LT,

BEEINFITIRE . MEERRZ, BIB\BRERT 7T 2k

SIS T FR AL YA 12/15-LOX Ol 3% R AR /R K it

BR e 28 ORAP 1 F 2O, (HZ S 7 TAE AR I 5-LOX

B FFEME(R 74 LTB4 MRS . ASHF 0 7E 3k

fifi ERE—0 R, WIRG T BN 5/12/15-LOX 3

TR AR R, JEHANTE T 5-LOX J ek

QY LTB4 £ HIsh&2R, MUEE T

L FR IS LOX BB IHLHIEESR, OB /R

BRI A oA T TIURE AR A 1B R SR AR AR
gi b, ZEETTUEE APosas W5 FIHIRIEALK

SUARIZHRE, 25 ] 5/12/15-LOX JH B

P DI K

RBFR HEELEAERAREAAZFR

SEE
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