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Tricholoma Matsutake Extract Improves Cognitive Impairment in AD

Model Mice and Its Mechanism
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Abstract: To investigate the protective mechanism of Tricholoma Matsutake extract (TM) on AD mice, an AD mouse model was
established using brain injection of Afs oligomers, and behavioral, neuroinflammatory, oxidative stress, and gut microbiota-related indicators
were assessed. The findings demonstrated that 2g/kg TM significantly improved behavior and cognitive impairment. Pathological markers of
AD, including inflammatory factors TNF-a, IL-15, and MDA, were elevated in the model mice. However, these changes were reversed by the
upregulation of the anti-inflammatory factor IL-10 and the antioxidant enzymes SOD and GSH. Compared to the model group, the expression
levels of inflammatory factors TNF-a and IL-15 were significantly reduced by 53.98% and 53.41%, while the levels of antioxidant enzymes
SOD and GSH increased significantly by 88.46% and 40.24%, respectively. Additionally, TM inhibited the activation of microglial cell marker
IBA-1 and astrocyte marker GFAP, with expression levels significantly decreased by 61.39% and 55.82%. These results indicate that TM
improves neural damage by reducing neuroinflammation and oxidative stress.16S rRNA sequencing results indicated that TM effectively
restores dysbiosis in AD mice, significantly increasing the relative abundance of SCFA-producing genera such as Lachnospiraceae,
Lactobacillus, and Prevotellaceae, while significantly decreasing the abundance of the inflammation-related Proteobacteria. The adjustment of
the Firmicutes/Bacteroidetes (F/B) ratio further suggests that the imbalance of gut microbiota has been ameliorated. In summary, TM was found
to effectively improve neuroinflammation, reduce oxidative stress, and restore gut microbiota dysbiosis, which collectively enhanced cognitive
function in AD mice. Based on these findings, TM shows great potential in the treatment of AD.
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T B LR AGAE NB-TEMFEE T (Amyloid S-Protein, AS) JUAR 520 Il P A4S SR 4T R S 45 TR i o K 0 2
A S AN D RE R S E VIO . B BRI | i E G R S IE AD AR AL T &
FHEF, RIS P] R & AR AR R IR DI RE , A4S 2E SR AR 7 DA S AR b 48388 o 1 7 A 1240,
X FENME A B AR TE N AD T EIRTT I8 1%

AT TR IT BRSO B PE 25 RO AHEIRTT , AR —, TR IR BAS R R BNECRB), XA 71
MIFRRIARIWEEARIT TR I FR MR RARBAHE, ABERZE IEE, dXZH TR,
wmmE . IR, HKIEY (Tricholoma Matsutake Extract, TM) HRI/KIAEPEZ B CHGIEH BA P . 58
TIERG . PUEAEEZ MR, (E AR i 5 R 25 U8R I ARCRTE 1 5 . Li ZEUHESE T T™ Re %
o R A = A, FRIEVEMEE AR R, FEnTREXTHEZ ME (Lipopolysaccharide, LPS) i3 (40 g4ty =
ARG ER o Liu ZBHESE T™M Refedb iRk N /MR e LA, FERE BB IR EE SORE IR M. TM XKl B
Yt 1) 22 B ARAP A P L RT REId I ol D A5 75 AR B B E, AE AD VR TR ORFER A E R o AT Fed s i
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L1 SLEA K

SPF 2% C57BL/6J /NG, MEREEEYE, 7 IS, T EBIN FIRLRSIMEARG R AR, YFAHEN: SCXK (I
2019-0004, fAE 1479 20 g Zitq o TP RIS LI SRAG R R HI R G B2 0 23 (A (HEHE 5+ 20230227).

AEE E P E = F A A U 3. A, WHE /KA (R HIRAF; WF& (BCA. @MY
{LH (Superoxide Dismutase, SOD) . A _f%# (Malondialdehyde, MDA) . &t H L (Glutathione, GSH-PX) .
Elisa IL-10 Elisa TNF-o.5 Elisa IL-18) , ¥ H AL Z K FERHL AR A F]: Hifk IBA-1 rabbit mAb (17198S). GFAP
rabbit mAb (80788S). TNF-q rabbit mAb (11948S). IL-1/ rabbit mAb (31202S)- IL-10 rabbit pAb (bs-0698R). -Tubulin
(2128S). Anti-rabbit IgG, HRP-linked Antibody (7074S)fit/A&4 H CST.

1.2 st U

68025 K STARENIAL, RN HHREA R A TR AT ; DB001 shAT NIRR RS, b B B2 KAEYRY
BIRFAEAF; 1500 20KEEFR{Y, Thermo Fisher Scientific; [EFx 78001 A F4emikh, IRYITTERRAE L fr Rt
HARAT]; LEICARM2245 /Y AL, FIsR RIS A R AF .
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YT 2 WE I R BN 40.37%.
132 ABFERIRG) 5| &

ABSERIRHIHI % 771527 Huang 500, FEISIEIEE. 4300 M7 0.3 mg A FARRITE T EP & FF A
120 pL /N9 A EE (Hexafluoroisopropanol, HFIP) , Zif & E 20 min; JEHIA 1080 pL #EA7KK HFIP FifE %
10% BRI 2, FIREFE 10 ming FTFFRNAL, FHBIAEFANRE 840~900 uL, G SR e L[] E 7K
FREIR, SHIREGER, MR, 4 CHRA7.
133 AD /) SR ey 54 2hidfz

TNESH USRS T, JFSIE B RN SPF 2% CS7BL/6) /N R ALY /> FL e 4L, 75
WT 4. #AI4H. 0.5 g/kg TM AFE4. 1 g/kg TM ACFEZ. 2 g/kg TM AbFEAH . AR 8 H o MATRIALRIALBRA /N B
3 I BRI TS 1.25% R AR BB ik T (0.3~0.5 mL) SEHURREE. Bf/EH 1 ul 0.3 mg/mL B EN A ER
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1.3.5 #4h4kiR%] (Novel Object Recognition, NOR ) 255
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i 2E M E P 30 min, IIAFERESE ) IBA-1 (1:400) F1 GFAP (1:5000 —¥i, 4 CHRWFE . PBS Yelk/aINAIE
EFEPTR T, FIRFE 30 mine PBS Yilk)EH —&AEHKIEL (3,3°-Diaminobenzidine, DAB) FHtifigeth.
FIREE TSR . R Image J AT 53HT.
1.3.8 AL R AHAH-FL (Hematoxylin-Eosin Staining, HE) % &,

TIESHEMBEE T DG WA SN BRI X (P B 2 A
1.3.9  Western blot 5#7

J51%:27% Zhao FFESITTIE, FISMEIEE. K5 RN A B H A2 LR ST . B OI BT, €&
W IR 80N 12%0) SDS-PAGE #EK 75 59 J5 34T 6 BN 3] PH AR L . 4 5 i — 9 &) (Polyvinylidene Difluoride,
PVDF) ] TBST ¥ HE =, IIAIZIEELIRRE I ITiA, 4 CIHEBOEE . BUilt PYDF [, FHZ2MR (Tris Buffered
Saline with Tween 20T, BST) UM FEIR BV —dt, 2R E —9t, ZiREY 2h. BHE FRHERIRE, 4
JERMANTOG, ££ PVDF & B o, BB ch s, KA Image J BT & .
1.3.10  16s tRNA 5 BI85k A4 M 3% 50 AT

K FH DNA SRR G2 B R AS DNA JFAG I DNA gl fREE , S PRs 51 )5 3817 PCR &3 . 4lifh <
NFEW, ARG TS R R AU N . A Tllumina NovaSeq 6000 - & 3R A FEA A T4 rRNA JE R 5
P53 8. SKH Shannon UM Alpha ZFE1E, KA F2ALFR 7 #1 (Principal Coordinate Analysis, PCoA) #il
e E L4 UE (Non-metric Multidimensional Scaling, NMDS) #fi€ Beta Z 1. 721 15 @K LT 24
A3 - SR 24271 431 (Linear Discriminant Analysis, LDA) % K7y (Linear Discriminant Analysis Effect Size,
LEFSe) RrlAE] 72K -4l AT =F B 0 B35 2 5

14 Jit 54

SIS EE R DP Y EEPREZE (meantSD) 7 FE R . K one-way ANOVA 77 Z /Wit T8RSt i1, P<0.05
INNZERBESG 5 L. 5 Model HEHE, *P<0.05, **P<<0.01, ***P<<(0.001, ****P<<0.0001; 5 WT 4
B#P<0.05, ##P<0.01, ##HP<0.001, #H##P<<0.000 1.
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Fig.1 TM alleviates Cognitive impairment in AD model mice
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I TNF-of IL-18/13 1A K 238 AD AH QI SOE [ MU, B ALt — D RfA T AR B SR BULE S 20E K7 U7
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Fig.4 TM alleviates oxidative stress in AD model mice
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7E: A XF MDA (AE) /KF; B AT SOD (ABESHAEE ) KT, C&F GSH-PX (AW kit 8 qvds ) KF.
GoPE AL V5 A AN AR R 7 (PR 2 - B P AR BB 3G N o SR RN 2 90T 2[RI RIRF SR R T

BCGVEERS, JL[EHES) AD (R . VAl AR BRI AD Y/ BRUMIE Th BT B R SRR, 4

RunpE 4 fror. 5 WT 4/hRAE, AL/ MDA 7K (K 4A, P<0.000 1) , 1fi SOD 1 GSH K& &

BEFEK (K 4B, 4C, P<0.0001) . SHEAIAMLL, 2 g/kg TM ACFRZ W] B Z N AD /B R Hi AL SOD.

GSH && (P<0.000 1) o Nam SFU7R USSR HUA T AGZ iR SE A SOOFIAR 28 98 0k, T8I T RGPl MR 2K

I ABTURAFIMZIBIL . Z54 FIRRIGEE R, W TM AMUBENS IR AD B8N R JORE, 8 n] AEdid 145

RAETIA RN RTS RIR R AD B B
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ZBATIEAS . Alpha 22 FEIEE PRAN 7 TE B HF 2 75 (6 BRI B ZE4RFRU020 W 048 ARl SRAR il 2 AN 45 i R R th 4ok
T IZE R 2 REE (B 5AD o BB INRUIE U AE R T BRI E 0 2K 500 (OUT) ART WT AR, X%
WIFEIN PESS A EE G, BRI/ RIE WCEYIRE ZREERRAR. 222 gkg TM KPS, OTU BHUIKE RS
WT HARUKT, W] T™M BEREIN AD AL/ SR IE A VIR 5 Lo #E—2D ) Shannon 73T iR, BEE DY
ORI IR/ ) Shannon FEEUIRT WT 2/ (BI5B) » 422 kg TM 20BEJ5, iZHhZk S WT 41/l
LARML, IXIUER] TM 3% 1 AD BAYINRIBIETRAEYIRF T Alpha ZFEVE. 18] 5C. D ASERNEILZL, FrareEsy
£ 200 OTU S890mila T 142, RWIFTErEA =4 BENY S FERA R iF. ££ OTU KT 300 Jm Bz 1-1F, i
WIFIERE AR I SIREE S . WT /N R IE A YRR B B TRV, Tdsn T™ Ja, FhFE
FER PN 255 UL G RATCAU R, FA BRI AT LATKSE AD AR/ bR BRTRE A 8 E M2 BEE T Bl
242 Beta 3 HHSAT
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UK A AS 2 23, X R TM ] RAeksg AD 51 B/ BB i e MR 2kl
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