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ABSTRACT: Neuronal death is an important process of many nervous system diseases such as Alzheimer's disease, Parkinson's
disease and acute glaucoma. Cell death has been categorized into three main types, apoptosis, autophagy and necrosis traditionally.
Apoptosis and autophagy have been recognized as programmed cell death while necrosis is regarded as an unregulated pathway.
Recently, some studies reveal a regulated necrosis named necroptosis, therefore, researches about the regulated cell death are significant
to remedy these diseases. Studies reveal that mitochondria which occupies an important position in energy metabolism and also free

radical metabolism plays an important role in cell death. In this review, the latest advancement of the biological effects of mitochondria in

apoptosis, autophagy and necroptosis were summarized.
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species, ROS)I K i /= A= fe 24 T B A e i -0,
1.2 R EHETHETERDNIER

16 N— B L5 pU St i (MPTP )55 49 PD Rk RS,
Z R 2 TCIRAT PR S0 TR E S T AR, 1E
AR SRR B AN € % C, R {EA caspase-3 .cas-
pase-9 IS AP T8 11 Bax ik LR H 5 v Lok ik 5584
ML T, MPTP BN G T AR BELIE T2k i+
- 5 ) Fl, - (2380 11 7™ A2 KRR ROS, - OB A4 P /) ROS ffi 4
MiEEE C BN £  BbiRAMA ROS 1 FE AN AN B4, aifg
JT FEH T .DNA, DNA B4 450G p53 Fil c-Jun 254
fitt(INK), p53 155 Bax %3¢ 1, il INK 25 Tl i Bim({X
Fr—A BH-3 25830 7R )=/ Bax IRRA S i, —H.
Gt BLRLARSME, Bax PS4 AR C B EMHK, b5
caspase J#{iF , AIIFET -, 7F PD BEMHLU AR TEZ &Y
[ fyBesk \ROS W74 . IR, 4 H B F1 DNA Y4445,
JNK Bax caspase-3 ,caspase-9 F{i 1517,

SHRT R AB ST R 7255005 R 1y & RS 2L 40 i
NS TR N R VAT N DR NS I 1 N
ZeT0M, 7E A A A An bk L A0 PR A A P PR R R
G PR, PRI A AR LS S T AR T & 4
AR AT T AU T, Sk S H 325 1 (mito-
chondrial outer membrane permeabilization , MOMP) X} Iff T[]
A HZ/EH . MOMP J& 2 b AR A T2 & 2B A AT 3 A, 24
MOMP AR B, AR T F A 3 C, 5 Fpbifk
PRI R A LR 5 P DR 2R 2 RO ) / AR5 L TAP
254 % H (Smac-Diablo), ZZMREHEE (high temperature re-
quirement protein A2, HTRA2) , JH§ 1771/ 5: A+ (apoptosis induc-
ing factor ,AIF )35 B & Mgk , — HaE A MUK, ik S6 R+ 2 T340
caspase {4 Fl caspase JEHRBIME R A IEFE T, 4l C
Bk &= M3 J5 5 Apaf-1 il proccaspase-9 A8 B 4E i I cas-
pase-31"9, Smac-Diablo -5 T-#1#ll #& 9 (inhibitor of apoptosis, I-
AP)FHEAEF AR TAP X caspase 140 il £ F i 2k g =17,

2 MZITHY E

2.1 HETEENEE
1967 4F,De Duve .Deter i K42 AW S, A RS
PR AR TP, 20 AR W R S, A T AR T A

T PN R — S AR (9 8 A A%, AN B o 5 4 F 3
Fr B A 1 1) 2 i VA AR A TTH AR R ok i Rr B B s
FISCHLAN AR 2 1 HET AL T A0 24 5 1 i B s
S ALFRLRAR 3 E ALY B P A AR TR R O e
PER AWER, A F AL R B E B AR - ZobifR [ 15 (mi-
tophagy ) 7E 4 U A P2 h R R E 2R .
2.2 ERFFEHRLE T BIE A RIYE VLA

Clark"% 31, PINK1 FI Parkin 7£ PD % ¥l i1 7] — 2538
B LR, FHEMMERS LR IRTIREEE .
PINK1 2 F 2R - 1) 22 %R J5 S BRI W , Parkin J2 il 55 Py
W) B3 {2 450G, ML s ani, PINK i T4k koM E,
I HLAE R B2 B3R 3Z LR RIS AL RS, 1 S b s 5 R
1, PINK 1 A S B2 37 T I P ™), Parkin 4 554 2 R HL
PR THREZR AL LR, 5 TOM20 Hg (i fEZeRifA , 7]
Bh PINK1 385 R4 5550 SE DB 2 AL A R AA I 55 Parkin AH
HAER®, — B 5 PINK1 {EH, 871 Parkin {3 T4 b4
AN RS 2 Rz Z AL 51 p62/SQSTMI SE4E F 4%
LA AR Ak S 77 658 A {2 3R 4 7 200 it A J) FRIAIE 4 2 Ak
28]

i R — L T AW S AL P B AR 2, Sk iA
BTE 285 P Rl 5 RN 43 B s 1 g s YA P 3 ) R R T
i) GTP a0, Qush J) & FAAHSCE [ Drpl , ZRRiAR & & A
Mfnl Mfn2 FI#E#4 & Z 4 4 1 1 ( OPAL),Mfnl Mfn2 FI
OPAL i FLehiff, FLMIRRE i, 1% [ Drp
S H&RRRN A, LRR S R A MR A Fisl 25 Dip
FH LR T 2k AR 5 41 15 . KnottP%k B, Mfn2 28745 2 S 3G (%
VRIS BB 20 - ME B LR 40T 1Y & A=, T OPAL (28745 &
B A LA, HAZZET o NS R R 948 r o 4 22
A E BRI, KL, 2R LA % F A 2 T AR A AR R
Wi o RIS, ek i 3 24 h, 23 R i 2878, 7 Drpl @R /INEL, IR

5 I S0 0 A 1) S T R B i S T Y, HL 2Rk (A )
HELLRR AWEEA ), 8 Fisl RNA FH0H0 /2460
1T 2RI F kY & AP, #E Parkin Al PINK1 2848, Drpl 4y
T FHAZE PD (& 4D, BT Parkin A1 PINK1 7EZH
IRSHFSAR AT FR A7 I DL B AE T 2L h ) b 28 R G b i)
SIS ARLAIZRL AR F W 6 2R M AN TE TG 2E 5T iE— 25 b
5o

AAUUAE PD 72 AR 48 8 G2 HoAfth— e i, kiR 1
Wt & VB ANFIPERT . = 240 (HD) (14 & 2E AT B S5 4ok i
VIR ALA 3¢, PGC-1a BYFE SR e NG Lok i 4 5
BAGE M, XA e 2 HD B &R 22—, 78 AD & ]
KL W/ MATN D) BE A2 30 R ZoRLiA , B JERRETR (R DR AE
LR IRTTHESE AD SRR RESRALAY SRR, Fevii & BF 40
Jits 2% 4 (Purkinje cell degeneration, ped ) AR BY | £k b 12 [ 5 1L
S, H R LT R R FE R LT LR Nnal 1)
RBERIG , I B 2 AR A RN 2 b A S i PR A T 0 43T 1 7, A I
ped HFZRLIAR I EI G A6 vT BESZNR T I 1 BT 200 i B 1 sh st
PRI R , I i FERLARE E A/ 5 350 15 55 40 Y 56
T

3 METTHIRF IS

L



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.12 APR.2015

« 2347 .

3.1 HETEFERENEZE

288 kR, SRPE 2 A e SRR 0 1 T 2 B —Fh 3
T3, BT RE M N5 S 7% 2 — TP, AR
FPPER T RR, 2 2 T 20, EE R R, RIS R AR
AR A IRAET X, R RTEE R, 7R3 g L T 3R
PRI : (1) A2 IR SRR & R TGS IsE &4,
(2)IRFERT P A 255, 2005 4, Degterev 2654 81 T —
PN TP Nec-1, ‘EREBHIIZET 324K 5] & Y caspase JEIR
I AEFET  (HRFE PR T 00 Ak, XA Al i SE T R AR
PSR
3.2 R TEMEZTIER IR P HIER

H AT AR PEIRAE & A B 1 BB R ST 32 A - 324k
LH AR A - 2Rk - A ML . AT AR A n
TNF-o S5HIR 52 25 G TS TE R A4, B 52 R 3c |
YEF#E 4 1 (receptor-interacting protein 1, RIP1) &z Fo At AH G &
F4EEmRESY 1, Hd RIP1 W hERE 5T
ZAREE 4 T Fas fil TRAIL i@ i FADD 530152 K45 5%
H5EREEW ] HE, &S N, TNF-o ZIENE &Y
B, i MK TP A% RIP3 (receptor-interacting protein 3)3& 13- RIP
[Fi] 2 2% #4) 45 (RIP homotypic interaction motif ,RHIM) 5 RIP1 2%
GIMA#RERE W, EE5Y T FADD Xf caspase-8 A
SEAEVEH NI caspase-8 (3R 4E Jo i 1k 5: 34 RIP1 RIP3 (¥R A,
M SC PR PR BE B i, SRR To@ i i pe 8. R, Y
caspase-8 DI figfRifittid, RIP1 Al RIP3 #HEAE A SR FHESET
B A HE I RIP3 6 AV 5 AT OIS WE IR R L i (PY GL ) 5 2 R
A 1(GLUD1) A& Bt 7 i (GLUL),, PYGL k)i fie it
BH IR i M7 %0 -1- B§B2 , GLUD1 1l GLUL & 4L o- R
PR t N, T 7y A aek A T el R e R RO
i ROS By s 7 A=, T 48 T PR 228 AT 45036 4 S 200 i 4 g
T2 A EAET

BRI, AIF 25 T i £ I0 R 7 R st
o AIF & —2B7RE TR AN Z MR SFIEREA . E
IR AR, s BELk R, AIF 28 B REE
HMEA, B ESS TERARTREEE &9 1 WIE GRS
AL SR R [ A S AR T AR . AIF S804l
MEFET- S AN AY Ca® FH=Fl DNA #4545 5¢ B FE
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