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Abstract

Objective: To study the effect of Acorus tatarinowii extract on the learning and memory ability and
TNF-alevels in brain tissue of mice with LPS-induced cognitive impairment caused by LPS. Methods:
Forty male C57BL/6] mice were randomly divided into a control group, model group, Acorus tatar-
inowii group, and ibuprofen group. Except for the control group, all received intraperitoneal injec-
tions of LPS (0.5 mg/kg, twice a week, a total of 4 weeks) for modeling. At the same time, treatment
was administered by gavage for 14 days. We checked changes in their behavior with open field test,
Y-maze, and water maze. After behavioral testing, whole brain tissue was collected, and TNF-a levels
in mouse brain tissue were detected by ELISA method. Results: Compared with the model group, the
mice in the Acorus tatarinowii group showed significant improvements in learning acquisition in
the water maze task (P < 0.05), while brain TNF-a was significantly reduced (P < 0.01). At the same
time, although the reduction of ibuprofen group TNF-«a is greater (P < 0.01), the behavioral improve-
ment is not obvious. Conclusion: Acorus tatarinowii extract can both alleviate LPS-induced central
nervous system inflammation and improve learning acquisition in mice in the water maze task. Alt-
hough ibuprofen has a stronger anti-inflammatory effect than Acorus tatarinowii extract, its effect
on cognitive improvementis not evident. The difference in the effects of the two treatments suggests
that the cognitive protective effects of Acorus tatarinowii extract may not depend entirely on anti-
inflammatory pathways.
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1. 53|

B ZR 9 BR 9w (Alzheimer’s disease, AD) R AR T RIFLEZET, T AL Rl 4 (] 2 1 A 4el ik 15
JRLXoF (1 B ) [ 1] 12005 HROAZ o I PR ARFAE A2 M B M A IR AT A e, T A 8071 AD IM&
TRERNLEZ B-TERFE R 1 (AR) T HERUE BT #H 22 R BE(NPs) . tau £ BRI K-Fid i 5l S T #h &2 J5 21
Yo SE(NFTS), PASHEAT M B R 25 A 2 0 AE T [ 2] ARSI SR I, AD R FE Ak 5 /N e B 41 i
Tk FEE Y AR 4 4 A o R B R TR 0 48 0 S A SR [3]

Rl RS LPS A TESI H XA RGN P24 2T AD FESRERLZFIE ], DRI — 1S 28 4 FH ok
BEAT AD HE SORENLHIIT 78 LR BT R 250 i 6% . LPS (B R ML 32 B 530% TLRA 15 5B BK 3 VI A 5 .
OSBRI R R IS, (R /NI T4 iR B AN TEAS, R TNF-a.
IL-18 S 2 AR R ANMR T [4]. HF, TNF-a nJLAE LPS HI¥JE 20N KPR E T &, IS 52000
A FE RIS, Zaichenko & FLHAESE, S LPS BT S UK BUIX TNF-o mRNA ik i3
T, B2 01247 NI EAR [5]. BEAl, TNF-a {5 53508 7] DL I COX-2 ik, M it — &
INHITIRE 1 EAL[6] -
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fAEHRAREEREWIE, RORIDEEIN . SREE IR, RILE AR ARG T .
PRGN . AR FCUESE, A ETERT A B-4H 7 Bk S50 PR L X PR M 22 R 0] UK H5 2 AR
PE, ) SO SN 5 RR B m 3. T NR AR BERAS S, TR el 42 2O, i A R DI RE
[7]. FERIZR 2B 2B R T LUAEL, A B PR AR 22 ME . 75 2 2045 S5l R T-710 AD 9 22
BEFE[8]. AL, 1B RTX LPS KR A Ry EM, LU E MR AN S BT R 25 LEAEAE T
TN ZE S, AT BN SR .

R ERWTSUE S, AW LU RS A BN LPS RN A RIZhRE K R4 VE T 5 H
RIBFER A B ? Sy EIEZ R, FATLATE S NRE 2y, it T sk, Y EE el
IKIRE SRR EE A VN A BVl SRR R S AT A R B, [FIRE IS ELISA e ik 4141
TNF-a (1558, LIRS 54008 S TR N AR 5 T N 2257 N5 SBERN R A1 B
A FA DL PR L % AL 3R (it AT SIS i

2. MM5EFHE
2.1. SEHRIH

AT ) 9256 52 R Bl 6~8 R HEYE C57BL/6I /MR, SPF 2%, #t& 40 X, A& N 18~22 g,
G DL B AR MR A TR A B [ P2 Y AT IR S . SCXK(55)2021-0027]E 57 78 Kb B2 2 B S2 36 5h 47
J3 B B 2% b 4 5 [ EF TR 5 SYXK(IH1)2022-0013], 4l 3 H 848 1 1 2L, iR % [X ] Jy 22°C~24°C,
AR (R FRE 40%~60%, WG BIEIAAEE, JEIR. MRS S4E5r 12h, 1Ak SHKERHIERME, A
Tt
2.2. 55

B2 HE(LPS, Lifid MR ARATR); BCA EHAEEIRME; /NI TNF-a ELISA i &G AT
VR EBRA ) MAsF R (P2 IR AE); A EHHREWI10: 1, 1LTHERAEDRIHE AR A ).
2.3. FENEE

Wigskin e B, 5. Mo 40em); Y EE (SR 1207); Morris KK E (KB EAE 120em, &
H4% 10 cm).

2.4. B EFERE

JeIERNEMETE 1R, ARG ARIEBENL B TR A 2 N R T AL B R 5, DU, BRXFHR L. AR
RV BT ATV SR, A 10 B 2 i LRI AT i 25 2 /N BRI ST 5 LPS (Gl & 0.5 mg/kg,
PR A EKFREE 0.1 mg/mL), BEREVES 2 R, FFE0ES 4 B, SiHES 8 . a5 X ML 4 R BE
i (1) 2R 3 S S AR R ) A B R K
25 BBHFR

MLPS VESS 2 )G, #AIJTIGHER A2y, FHIER 1k, —IL 14 K. FE 0 RA MBI 1§ 4 21
K10 mL/Kg), AT IS HE 5 A i SRR B (40 malkg), A1 B ALEE B A BRI IS I (TR AR 2 RN
10 g/kg)

26. {TAFHEM

2.6.1. BIHSELG
NERBI A % BN 40em)F R X, T S min, sSHARICRAS SRR (cm). o [X 45 B I
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[Al(s) Sz rh 92X (20 cm x 20 cm)itE NKE. BRI RN RINASE A, AR 75% ks 3, JF AR A
JRAIFAEE, HRRHEERAR, JRBMFEE, LLpmsting k.

2.6.2. Y R EELE
AR Y (SR 120, K 30 cm)h IS, EH 8 min, RARICIIEBIE. ARE
B (o) = IERAS B VORUCR T YOI — 2) x 100%. TEHS B i SOMHESE = YOl A = AR

2.6.3. kXS

KIBEAE 120cm, FEETH 3 L. /K~ Lem, /Kl 22°C~24C.

SERGFEIT [RIRAE 7 N =8B, R IERNGRCEE 1 R) BT SEIR (58 2~4 R). TFRIRER LI (R
5K)e SeiiENilZ: BTG, TEEL/KE 1em, MEEABHIAMEAK, IZ 4K, NixH
#i, 60 s WA S /N EFEFE 10 s. HRTRIRE L. FEFEREFE, FEIT/KE 1
cm, FEH EGBURRUKIE AT, Dl— SRRV RER BT, %20/ BB R — SRR B RN K
—RRE TR, I 4 R, 0k BE 6 IR II(s), 60s WA 60s 751 T EFE1FH 10
So WHAEER 4 WNGRIFIEARIAME N iZ B . SRR LIRGE 5 R): EHFE, AH/NRRIA
RN F, T 60 s, sEABICT B AR RIS & FTE SRR 15 BRI 18] (s) 2 S5~ 6 A B 5 B

2.7. HARES TNF-a #&50

TR GG, DNREECAZIK 12 h, FIMERLFZALSE,  PRIE R SR, UK 2 B ZH 2 .
FREEJ5 4% 1:9 (o/mL) ELBIIN 5% PBS (0.01 mol/L, pH 7.2~7.4), 4513 88ukity 213, 4°CE5.02(3000
r/min, 15 min), B L2058, —80°CIRATE. MNZHZ TNF-o &8 R ELISA A I (AU fA — 25 e taid) . K
R U B P D R

2.8. GiitFE SR

A BOR Gt A B2 JASP F5ei, FIRRATEE + bR 2R R 2.
3. 5§
3.1, AHHSSL

1™ 357 S0 PSRRI/ B, 1 20 A R R VP A B R A IR o % L8 7% 1.

(a) xfHELH (b) HERIZH
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(c) HEWHA (d) fissrH

T BOLFNARZIHE. AR D RIEEEE S BN, PREKEHE
R BN RIS 3)E Z T TG KA IX G A Bl AR S5 24/ IR 2l
DA TP 2]

Figure 1. Representative motion trajectories for each group

1. BEARKMEHHEE

Jeskt /N B FE RS B B8 ST 3EAT b . DUZEShATED 3758 P IF SRS Bl R 5 A o e [X ek f B I K T4
b AR R B E M2 7:(P >0.05), K LPS 4T R 24T WA /NI B R IES =L Rigm. 5
ZANFI) S, S X N EE 5 H 2 IR AE S 27 22 7 (F(3, 31) =3.375,P =0.031) . i 2RI L
AR IR BB g XHENIREL(9.78 £ 6.32 ) A T A B i41(2.13 £ 2.23 1K), EREAGII¥E
X (P =0.028); AFi%IFA(7.11 + 6.45 R) SR 2 7 R IL R B EKF(P = 0.712); XFHE41(4.33 + 4.80
) SRR 2 B 3 W B 22 (P = 0.152) . 541/ RAEW 53050 R iz sh 3 WK 1. ik gs R,
LPS FlUs i A /N BUSE S gk N b R DX, T A BT AR X — AR M, IS SF AN BB A .

Table 1. Comparison of behavioral measures among mouse groups in the open-field test (Mean + SD)
= 1. U ipsEe B4R NRIT REIEFREE B (Mean + SD)

A5 n RIZBNEE (cm) g2 [X {5 B B ) () R X BEAIREL
7 R 9 1198 + 596 17.44 +13.16 4.33£4.80
TR ZH 9 1084 + 373 11.90 + 10.88 9.78 £ 6.32
BT 8 1600 + 438 19.42 +11.05 213£2.23
KRl 2 x4 9 1168 + 408 11.42 £9.33 7.11 +£6.45
F(3, 31) 2.043 1.095 3.375
P1E 0.128 0.366 0.031

3.2. Y E LI

I Y RRE B RAE B S R S /N UL S (REAZIRES o & 2B L 2.

Y RE T ES RS, WA A KSR TR E 2 7(F(3,31)=1.042,P=0.388), £5H K 2 #ik
AT DU HY, A s 0 HEAE AR 20 L A v 25 2R BT AL 5 8 2893 R (72.17 £ 15.69) % (64.69 £ 13.83)%-
(61.42 + 13.30)%AH1(66.29 + 8.46)%. ZZRIER, EAVIF KA LPS 4525775 T, /NRIZEE TIRRAS
RZH BRI
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e SORRERNRAE Y B =B iisshiit. = A BALNRAE =N 2 W55
oA, RR BB BN RIESE AN RIR, =BREALIS); B
LRI 55 2N SRR R 70 AT S+ P 2 1]

Figure 2. Representative Y-maze movement trajectories for each group
E 2. BENRFM Y REBEEE

3.3, KEERW
KRS R R B 91271 R R K ) 2 2 2 R

KT F Lk

- PR —0—HE2K $3IX
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D 25 ./
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X
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pop:ct:| Eirpe-ga 3| okilh:| REHHE

E: HdlELL Mean £ SD For. BRI ROIUIE 2 U1 25 H EL s Eef IR AL
B, AT LA S5 A R R A5 2 0 TR AL 2 [

Figure 3. Curve showing changes in the latency during place navigation training
(learning curve)

B 3. ENAITINGE RIS (F S k)
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TETE AT B B (B 4/ B ST IR0 AR Ah it 28 WL 1] 3), IR R, A/ NRERF &
MRS R I AESE R, AT ILBNIAE 5 ) i R b 7 7 A 23 (A . BB T7 Z i o, TE4 AR
(F(3, 30) = 5.557, P = 0.004) Flilll £ K % 1] (F(2, 60) = 4.137, P = 0.021)i AR MR S2mi 148 & 2%, (H 24055
REAZ HAF F R 22 (F(6, 60) = 0.888, P = 0.510). 23 Bonferroni /2 I1E &, A&7 21 f°F 2 784K 141(36.43
+8.12 )b 25 F X HE2H (25.60 + 8.09 s) (P = 0.004)BH B K i & il 2H 19 AR H(30.27 + 5.72 s) 55 AU 2
(P =0.021)#H LU BH S5 2 5 s AR SR Al SRR 2 (R E St 54 (P = 0.252), T Liksrbrh&m, A8
TP RS L0 LPS 55 /N RAE KR B AT 55 1 2 2] 3R 13 68 T

AR EN B, EHTEE, &4/ RAE B Ax R R F B A (F(3, 30) = 1.031, P = 0.393)f )5 T &
FAEAL B 1 28 B (F (3, 30) = 0.094, P = 0.963)34 Jo2H ) 2 5 (3% 2), $E7n 7% 2H /I BR7E 2 () 25K ] T
KRB R EE T,

3.4. PX¢A4A TNF-o S8

/N R ZH 2 TNF-o0 2 501 ELISA e 45 3 03 2.,

KT 2 iR, DYALIANY) TNF-a 7K-PAEERR 2 35 22 5 (F(3, 31) = 113.7, P < 0.001). Tukey %
JE R a5 R, BN R4 TNF-a W% (837.2 + 59.2 pg/mg £ )84 %I 4H.(340.1 + 43,5
pg/mg & ) KIETHE (P < 0.001); AR¥k3r41(467.2 +50.0 pg/mg 25 ) 147 E i 41(597.1 + 83.1 pg/mg 2 )
) TNF-a 7K-F 3 2 K TR AU ZH (38 P < 0.001); (R A1 E il 2H 1Y) TNF-a 9 FE B 2 15 T A ¥ 55 4H.(P < 0.001) .

AR P B LA L2 3.

Table 2. Comparison of Y-maze and water maze performance and TNF-« levels among groups (Mean + SD)
2 BEYEE. KEZ K TNF-a 5FREEE (Mean + SD)

g5 Y ke KK EF 7J<i2ﬁ”é."ﬁﬁ 710‘2\&%: il TNF-a
SR (%) EARBA(s) S PRESH] (s) KH (pg/mg E 1)
Xof HR2H 72.17 £ 15.69 25.60 + 8.09 11.66 +9.73 1.11+1.05 340.1+43.5
R ZH 64.69 + 13.83 36.43 £8.12 16.35 +6.83 1.25+1.28 837.2£59.2
FEHA 66.29 + 8.46 30.27 £5.72 10.56 + 8.42 1.38 +1.60 597.1 + 83.1
k554 61.42 +13.30 27.48 +8.47 1457 351 1.11+0.78 467.2 +50.0
F1E 1.042 5.557 1.031 0.094 113.7
PH 0.388 0.004 0.393 0.963 <0.001
Table 3. Summary of P-values for comparisons between groups
F3 BAELLEPELR
b W37 e Xk N IR KR EVERI T TNF-o
WA vs xR 0.152 0.004 <0.001
g5 vs R 0.712 0.252 <0.001
FEH vs BAA 0.028 0.021 <0.001
FETWHH vs AiigIFa 0.234 1.000 <0.001

A MAERR P <005, ZREFSEE . PAEETREETZSHT(TNF-a. 7 37)800E R &SN E T 24505
(KEE), KA Tukey FEHL% .
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AW FAF I B R R I AT ERE R —Ff “RUN 587 AEPRARMALZY TNF-a KV 5T, B TR
VIR A B At 2% ABAE GG LPS AL/ IR RAT i W UK R B AR S T 23 ) A6 0T, A
EHI SR LUV SF B3 22, DIXANGE ST DL HA BT 48 2800 (1) 5 55 5 D\ 601 D) B 1) eSO A FE VA AR R )
FHERME,  E b T DLHERT B oA B T BN B OR A 1 F VT BRIt A FLA T 28 LAAM IR AR 22 B o

WA S0 K, A ZH /N BRI 44T TNF- 75 8 A2 (1 6 REZEAH LA in 7 2 1.5 % (P < 0.001), 7Kk
BN AT ] R IEK T (P = 0.004), #7~ LPS I 5 AT UK BN K S0 (1 %6 0 s i A4
)27 IR I i, X S5 NI FLOREE —B[4] [5]. IR A & S5 15 TNF-a KFIREE S| 54
FUR R R FE— 3K (467.2 pg/mg B ), HE—BIGIE T AN SRI0 1k 506 250 OBEIR R o

G SFAE R S22 TNF-o S8R R R e, ARG ARYEAT R 22 B 0 3 Hh Je X gk N3 (P
= 0.712) KR E VAR II(P = 0.252) SRV 2 (A 2 AR . X — 4531 fi A=k, (HISTE AD I
RO BT 5 R B A A B AERAERUAT R A 2 B 3R K IR NSAIDs fIAEE AD & R,
A S R KA HITBE MERE AL RS K 2 I Ae B tHIN AR 26 [9]; A B 78 SR 7 0 J Bl i (1 18 1 28 A
EWKT- 5 INEE Bl 2 (8 (DRI T E AN ZE [ [10]. M ZGER2E MUK, A9 25 3 BRI PT R AL 2 J8 D
PGE2 &t~ P&k COX-2 ik, HEsSARNT B —, H 2590 ik i fivi 5f b (1 56 /1A BR[11], XLV “Hrk
ARMTENEIA L FREA .

S Zatte, A EWANRIRIZIE —FE BT GRS H TNF-a %5 (597.1 pg/mg &)
O T AT ST AL(P < 0.001), {HAT AR IMEN T 4F——rh Je X g N IR AR R 2H 1Y) 9.78 kiii/b & 2.13
(P =0.028), ZKiKE BRIt 36.43 s 4% %] T 30.27 s (P = 0.021). HTAMCRELET, N ENSEE [ i F
DER ., ROZ U R L% 2 FRAEX AR AT B A B 10 2 s AR FRRIE A 0%, B T AT oK,
FE TG S p-AE B AE U IE i TREM2 24K KI5, 0% PISKIAKTIGSK3S 15 54, et/
J5E A AR 26 B (ML) [ 8 B B (M2) 678 [12] s AL anit, B A5 3] NLRP3 48 i /M (1 25 25 R /N R Jofi
YRR T FE[13] . IR EEHLHIA A B T4l 9O0E, 38 v] GEFZ M 5 fuk o] S PE VR 15 FIPP & e A7 G - A Ah,
v 5 A 2 (0 )1 ) e AL AR S AT AR B T 22 B A P 1R AT R A HP 2 ekt A ) B A A
[14]. FrRAZRGRE, A EWAHARIDIREM R A RAR FTREIR T “Hu R - #RELRYT - SMhiIE” =AJ7 T
B

AT AT RS R AR &8 E IS, AL Je XN VR A(9.78
)BT AN IR A1(4.33 1K), I —45 Al g e LPS JE5 G /N B FEACT s P S PE R 2028, AR
AR “CERBRAREMEIR " o X — 7 B A DU S0 SCRR AT 4R IE 1 LPS 5 SR e AT N I A A
—H, IRER T LPS A 255 | 45 20 A A A s S AT SR 00 = B2 R I R, AOX 2,
e X N REOX — Fa b0 B EREAT N IR R FE AR AE — @ JRIRYE, A BTl IR PR OO 2.13 Ik, R %
F R R R AT AW AT REGE R — e 5o, FEARSKRIF T, A5 R K SR R HU R[] B 3 0 5 222
AT TR e RS E 2T AR, DS S0 5T R0 500 4 T b 25 PP A% LPS 8 /IN B 1
G AT AR

IR B 8 AL AT S50 R 25 SR DU 1 AH 5T oA Bl B S A SR E 28 . (HR IR R
BRI bn G IR 15 B W) ) AR 2 Fe R BEPE 5 2B ) 8 A AR 81 2 2 5, Ik T e El TR AR R (B 10 H) i b
Bt 1R ) AR 7 K DA S R R s B A5 R 3R 3L A 2 8. Y R E B RSB ok Bon tH A R 22 7 (P
=0.388)tH it I E 24 RIS A 264, LPS o 8 3012 0] TARCAZ Bt s bl e AR B2, B Y SR E A4S
SPEZHG AR, BTSN S 2, ABFFRALEER HA BT REI S LPS 153/ RAE KR B 145
SIERARRE IS i, 1 7E 23 TR 2 DL R R B AR A2 5 T AR 2 3 B 2 e

K FTWAFE LR R b, F—, HTARHRAL, RIEAIRR NI T TNF-a, %A
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AN IL-1B. IL-6 S5 H At EAE R R, BRSNS 40 B AS B & AR S AR B Zhas il 28—, &
AIARAT I PSD-95. SYP &5 T il AH ¢ 2 1 B RAA KT, BRI FRATT AN B BLAZE VAN A 5 i o) 5% sk 485 7 F0 Dy e
M. e, A BRI A B & — DN ERMIR AR R, p-20F Rk AR R B 2 —, HHh
Hor kB WS 5N SEE WA, 102 T EIE I 7 BRI DR R % S2 30 A e i — e 2504,
TEAI FE S50 A 7Kk B PSR R BCH IR, /N RAEZS MR R I BT RE AR SRR MBI MESE SR, RSk ST
ATTEKE BB Bl KA 4 RIEKZ 5 K, FEIINFARIRBISLE, ARYE 1% S50 A fosiit, M
1 58 AR S R VA R B AR IR AZ 5 PR B 71, 5 Moorris 7KK B 1 A LA (7] B 5 Jim 4 T 1 25 38
A BTN LPS 75 SN AIBERT /N AN DO RE IS o J5 2R BB 50 T A4S & TREM2/PI3K/AKT id i
(L] IS AR PR AR A AN /N IR S A BT 25 255 T, 3 — B4R 7 A v A R A s A4 L

LTI, A ETETRIUIRE S S LPS 5 SN RTE KR BAESS H ( 25 21 3R15 88 ), (HAITE S A2
TUE AN RHEAZ T AR SR B B OGE B AR RS E F JEA 8 A6 T HL R AL, mTReS 2505
VIR IO (R HE/NR A MR B A S ML R B DG, S22 AR, AR SR R ERNH] TNF-o J7 T 5
B, HRBEEAT NFEN AR FE NS . XHE 2 RN Z 583~ 8All: £ AD JRI7
VIR T, AR RIS T SR S AE A ME— VP bR, ARLSRE AR IR N AR S R GE. [RIINAE
T R Ad o] BEVERAT R RIS I “ 28057 230 nT e BA B RIIF RN E. A Bl IEE T X —2ME15

RAIRIL L2540
B

U FINAEABT FEIEA . LIV AR G R 45 TRIZR OIS, ORI [F) T 72 Bes i
SEikaHrbR At Bh, BE A R T KR MR R BRI A IR

55l
AR B 1935 AN R AR 9 LAY 23 i SRR AN W6 B8 B3 22 W O AL
E&ME

AN 2025 FEE A KRG AN IIZRTH 507 A EH a8 75 6] B 2R K ERAE (AD)/N BR 48
B i S sZ I B 9T 7 (05 =) B8 [2025] 10 5 S202510823064).
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