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Effect of MCC950 Regulation of Mitochondrial Pyruvate Carrier on Tau Protein in
Alzheimer’s Disease Model
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Abstract: Objective To investigate the mechanism of MCC950 reducing Tau protein in Alzheimer’s disease model
by inhibiting mitochondrial pyruvate carrier (MPC). Methods SH-SY5Y cells were induced by gonadic acid (20 nmol/L),
supplemented with UK5099 (1 p mol/L), and the survival rate of SH-SY5Y cells was detected by CCK8 method. The
expressions of AT-8 was determined by immunofluorescence method. Active oxygen species was determined by DCFH-
DA method. Mitochondrial membrane potential was measured by Rho 123. The expression levels of MPC and IL-1B were
determined by Western blot. The levels of NLRP3, IL-1f and IL-18 were determined by ELISA. Results MCC950 had a
protective effect on SH=SY5Y cells at 10 w mol/L concentration (P<0.01). It could increase the mitochondrial membrane
potential, decrease the production of reactive oxygen species, and inhibit the expression of AT-8, Tau-5, IL-18, IL-1p
and MPC (P<0.05 or P<0.01), but it had no signicant inhibitory effect on NLRP3. Conclusion MCC950 can reduce the
expression of inflammasome and inhibit Tau hyperphosphorylation in okada—induced SH-SYS5Y cells. The mechanism is
related to inhibiting mitochondrial pyruvate carrier and improving mitochondrial function.

Keywords: MCC950; Alzheimer's disease; mitochondrial pyruvate carrier; Tau protein; mitochondrial membrane
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¥t % K # F 3 (NOD-like receptor thermal protein
domain associated protein 3, NLRP3 ) # 4 /MAR 5F
Bl iz Py R, # ) NLRP3 488 /MA B BF 5T 7]
9 AD BRI PR T 1 . MCCOS0(H B Fk A CRID3
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( mitochondrial pyruvate carrier, MPC ) 3% 2 k7 {445
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sEBEPLR . MPC (4it5 43 51 4 ab263899 | ab74871 )
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e A T BON 10% iR 2F L5 /) DMEM/F12 1573
T, PR T 40 1, ol 4 i o B AR AR AR AR L
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10° /4~ /Ly B 32 Fl T 96 FLAR 1,100 w L/ AL, 43K
75 F4H( control 4 ), OA 41, OA+UKS5099 4, OA+
MCC9504H . OA+UK5099+MCC9504H , W3t B
fL, 3555724 ho BEARYBESE D FRATT53 R Ak 2
91.5.10.20 wmol/LFMCCISOYE I FOAE S 1Y
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20 nmol/L, 75 A I A SRR B 72 ™. 24 W,
BALBIMA CCK-8 10 wL,37 CH 51 h, lARIYL
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10° 4~ /mL, 3R B 6 FLAR T, 4l S b B[R] “2.27, 4
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K5 min, 4% 2 5 W [E 22 20~30 min, PBS #f &
3¥K, % X5 min,0.2% TritonX—-1005 & 15 min, PBS
R3S min, 37 °C, Ji 450 10% 15 4
M 2 b, 23 3 A—HTATS (1:100),4 Cid
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REFR W, A 10w mol/L JG IfiL 75 1% 3% W Fi B¢ DCFH-
DA,500 p1/fL,37 CHEF 20 min, JCILTEH FRTE
WM 3 R, 56 0 g N WEE, SR FH JEOA 801D
B2 R 53 BT 2 Ge1H IR 1R R 1 9 Ot iR
JE(H.
2.5 Rho 1230 5T & kR 3L o {5 K

Bt % A= K ) B9 SH-SYSY 40 it , 4% MR 1.0 x
10° 4> /mL AP 2] 24 FLH, 500 I/ fL, 5341 -5 4k [A)
“2.27 BRI 3NN AL B R 24 b RBRIE SR, AL
JIA T x Rho 123 TAE# 500 pl,37 CHFE 30 min,
FoB B, TR S8 A A B RS SRR 2 IR
PRI T mL TR () 40 B 1% 329, 286 s T 0
52, R JEOA 801D JE A F UL T R Gei T 4k
PR AL A T34 20 BE 1A
2.6 WB#M MPC & Tau—5 F ik K -F

Bt % A= K ) B9 SH-SYSY 48 Jif, 4% I8 1.0 x
10° A4~ /mLAZFP 3 24 FLH, 500 L/ FL, 434 54k & [H
“2.27 R 3N AL 1R 24 h WRBRIESRIE, R E
SR WAL T, BCAEI E B HE, R+ =
SE SR PR AN — SR DN M I e BRI A A T LT, A B 5 3 1A
JE A MPC | Tau-5 Fll B —actin— 37 (% B& b 451l 53731
9 1:500.1:40011:1000),4 Cid; ERIFF —
LR RE LA 1:3000 ) 2 h s T A BB G,
BEWE A% 2R G005, Tmage JAKAFSEAT K BE(E 2047
PL B —actin R N Z: K4 2 MPC M Tau—5 2H [0) 25
Tk 2z F AR,
2.7 ELISA# | NLRP3.IL-1B ZIL-184%

B F K3 A4 K A9 SH-SYSY 41 ifd, 4% BE 1.0 x
10° A4~ /mL A% F 3 24 FLAR Y, 20 41 5 4b B TR) “2.27,
FRLHBE 8D E AL, 5224 Wi W AE 4 M 35, K
2 6L 3 TR R RV B S A% J FH T NLRP3 |
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B s AR LA S AL B AL IS0 WL RF
DUAE S, 258 LI SRR RE SRR, BRas 1
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W 350 pL, 7830 s 57 25, W E & 5, B4 1
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HEYE A4 15 min 5 AL R S0 pL, 281k N, il
FRAY T 450 nm &b 0 5 W B AEL, 76 22 1 4 1 b 1
MR b, ) FH A5 A WO B {33 & P NLRP3
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JE -3

F1 HESH-SYSYHEFERIWER

2151 n ANMLAAF /%
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0OA 3 80.41 +3.56"
0A+UK5099 3 90.21 +3.65"
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Hm(P<0.01); 5 0A 4 HL#8, UKS5099, MCC950 J
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3.4 MCC950 * SH-SYSY & L 25 Ak i ¥, 45 64 % v

5 control 45 L5, OA 2H 2 7 44 s el {57 7K SF- i
F RN P<0.01); 5 0A 4 HL#, UK5099 . MCC950
KAy FHZH SH-SYSY 4 i Hh 2 ki A4 58 R 37 7K 1 R A1
(P<0.01 ). U3,
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EAL]

5 control 4 L5, OA 4H MPC f Tau-5 i &3
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5 ELISA#&lSH-SYSY 488 EiEF NLRP3, IL-18 R IL-18 E AN S =

Tau £ FIBERR LA FE ]

T AR AT 55 1IE S 40 28 9 i 2 (L4 AD & A 1Y
FEH K. FENLRPEKE ) 144> 51 1, DL NLRP3
SAE/MEIF T I R )12, IEAE AD B h R 2
PE ™, NLRP33# i % 45 CARD B9 i T~ K 3¢ Bt
FUEESE 87 V) caspase | BT A A 1% 14 1) Caspase—1
p20/pl0%E & W 5, VI %) 48 B I pro-IL-1 B F0
pro—IL—-18 A i PE A TL-1 B FITL~18"", 4 5 41 Jfd
IRy e . DA 22 B /0N ot 40 i 3% £k ] B
JENLRP3™M . 7K 52 56 5% J120 nmol/L OA 7 5 SH-
SYSY 4 itl, NLRP3 %1k BH {2 34, U5 B OA ] {12 fiff
SH-SYSY Zfitd NLRP3 A3 , 5 LA A ) 12
7571 2 09 2 B AR OA 41 (9 NLRP3 6 3k 1 fin, {5
MCCO50 % H: I & A M il 4E o AR R FE AT A
MCC50/E A NLRP3 (1) /N3 F- 4 il 58] , vl 38 2o 3% 4
PEAE FH 0] NLRP3 B9 JE 1, NLRP3 9 &2 & 11K F
FFANTE ZLR Ry MCCOS50 (1) 37 il T e A% , 5 0] 5 5
NLRP3 B4 AH G T #R -, an 4 8+ 1L-1 8 i
1L-18, 5 3CiikiaE —2 ",

WF5% % B0 14 B HE ST A9 Tau22 /N R 5 Caspase
155 B /N A% 32, 03] NLRP3 2634 7] S 807 &) Tau
W R Ak /L, 16 W NLRP3 3 T Tau 9 | 3%, NLRP3
WAL JE B A TL- T B 5 3 Tau 2 (142 5, Tl if
2828 PR NLRP3 Bk =, 0 A 1) 8] Tau 25 14 B 12
1k, 32 mn N e OAME S — i 1 W R g
it A 70, 308 00 ) 4 P A I Rl 0 4, 5% Taw ik
JE W R A, B R A 25 200 BB 2, S e il 2% 1) A8 i T
A8, A P E 2T AR T AR A . PR AR S
%5 2K F OA 1% 5 SH-SYSY 41 fitd, 4% S % ] 20 nmol/LL
OA 75 FSH-SY5Y 2l 24 hJ5, Tau-57K [1 2 35 1
i, MCC950 HAG i Tau—5 F K AIMEH] . TauEH
F 3 B R RR AL BN A 2 AD B B B AE . th T

AT-8 X 41 & A Tau J7 51 1Y Ser199/202 5%, Ser205/208
4 PR A U 1 33 )7 HL A 28 S, R e & 4B Tau
F BRI AR R FR " ZEARRF ST OA 4L ] i
S ATS IR, MCCO50 U] BA i AT 63k 1
ER.

T PR A R AR B OA T S SH-SYSY 41 Jifd
P2 Tau 88 ARSI ALY =B N 22— 0o
PEAE FEZORIE LR, B s Al A S
NLRP3 RAE/ME I 2 VDG . ARFFE S5 R 3R
B OA fiE %175 5 SH-SYSY 20 i v i Pk 48 09 77 A=, Tl
MCCOS0 W ELA 4 il 1 1 4 A B VE - . MPC T 12
S TE X I 28 28 G0 G o 2 20 B 2 AR P S 1 B
P22 2 90 15 8 AR BRI RE B 4ERE TR 2K R A9 ATP, —
H g R IEAZ 20180, W5 R 5w r) & A . TR
VE R WL ATP B2 W 5, 1 3 A MPC Hh 4
SR e ALRRIAR Y, 25 ATP 94 i, Atk MPC %
FAERF P 2 RS R 1 R ™ &
BARVE R AP ) “HERESS ", HL DI REREAS n] 5 | E 40
JitL P ATP AR 07 AS 2 G M SR RO N, 5 5 Tau 2
FIAERD ADBURIK RUIE D rh, MPC 2 114535 1
8 R A MPC R 7 A JE T e AD K R
IR Tl i, 40 Tau 2K (13 B AR 1L ™. NLRP3
YO )38 3 5 MPC T RB G I, (2 (R 2 bR T g 2%
AL, RERHACIESZ L, I3k Tau 8 USRI N T %
FEMCCO50 417 il Tau & 11 8 1R 1k /& 5 5 MPC A ¢,
FATIEOA HTRAN T MPC By UK5099, 45 5 %
PHLUKS099 ELA FEAR MPC . ATS S i P4 1 ik, 14
TNk 5 B A7 K F- VR, H UK5099 5 MCC950
WA WS RO T B AR AR, Ui MCC950 7]
T S MPC 2l SRR D) g, 0] Tau 28 112 B2
Rk .

AMWFFE LA SH-SYSY 4 fg k1 5% X 42, 45 L 3=
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