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Abstract

potential of proliferation and differentiation in nerve

Neural stem cells ( NSCs) maintain the
system. The research and application of NSCs have
developed into a frontier of neuroscience in recent
years. The establishment of NSCs culture in vitro
offers an efficient way for study on them. Now the
focus is on the origin and location of NSCs in brains
and their transplantation for therapy of CNS (central
nerve system) diseases.

Key words

transplantation, Parkinson's disease

neural stem cells, differentiation,

SRR TN AR A 55 B 12 T
BRI S Bt

(PR

WE R o MRS R I E T 222

PR ARG, IR 430074)

KO, JE4E, B TESU Ty R A R I 00, R

Uik L BUETRAAE T, LORARABAE S 5500 8 5 0 15 o L. e A T S B ) T 4% 1 X 10 7 75 A o B3R 45, ST

DL o - 85 A2 S0 R a3 7 LR B R O ke, TRIE ml DL YT B S A A S (R e Ak, S AR OC R A B g, R

s, THR B RRYE, B AT AR E A U R AT G 2 A, R T 2B

KRR ik, 85 HRCTT, BRI, - A

ZERNES Q731

ERRLAAIE AN N I — PP A R, MR LU, B AE BRI e R BB ca®t Y, Rt A
BN REAEA b A AR an v, GBS AE AR 4 A RSP o hﬁﬂ:};-ﬁ-%ﬂ:m.
MW SRR Sk 1978 4E B UL R 4k KRR T 20 2t 80 AEACH I, Tsien 2N ST — &
Mitchell, IRt BLAE Lo bk L0 RUALREMRALAE B35 ) 005 T 1 3 1259 9 3 40 96O Mo, 3
M. Bl G, 2RI DA h A% 40 i N 1 fig e A A 2%, indo 1« fura2 5. W XS89 gk, R 4E
PAEBTHREN AT, UL, SR LA w1
foVF 2 B R P AR — N E A, GINEM Frbig s A 1 tmol/ L. i 4k 43 55 [y 4k

COARAT PRSI A A | A P W R A 1 D B R
FEAN AT B S i N IS 45 55 L i PESL (ROS)
P A a5, 30, AT SRR 4515
SO ARE DT T — N i i .

1 ShiiARI$S(E SR 2
ERT, AT IR 4 B R IR 5

ﬁ%%%%ﬁﬁkdﬁw,nﬁ#MW%Em¥¥
Pe m R R, b4 GE R BRI, e I
PEERAAT R, ORI IS RBIX [ Ca™ ). M

RPN YN
Tel: (027) 87543104, F-mail: lychen®@ 163. net
Wk HW: 1999-12-19, fiz[s] HI5: 2000-04- 14



+ 484 - EMFESE MR ER

Wi AR /N, IR BAR T R A A T N RS
PERL, g JEAE A A BR 7 95 BE 4 T KA 1)
A Ca® HENJG ARG 1.

1989 45, Tsien 551 3 45 pl—Fl 87 119 9% 6
#l, rhodamine2, £ AFLJE, wHE b OB
0 A 2R AR N, D S I IR 2Ok A A 2k
(matrix) ] Ca™* W Ji ( [Cﬂ2+ lw) $EAET FEL
T indor 1 85 92 BB T LLIE N R, Py
L1991 4 Miyata 25 % Ji] Mn®* % K ( quenching)
JLZE AN I indo- 1, & BH T AR A0 JUL 4H KD P 1)
[ Ca™ | MIJ5¥E. 1993 4E, Rizzuto %505 713 i K5
Ca”™ FRURTA K BER G H A 1 DN A fil 45 31 28 b 1A
MM Z ¢ (cytochrome ¢) SUALERHY VIDE 3L |, ¥
IKBEROGER e 98 55 S M R A T 2 R AR L it Y,
i [ Ca™ ], WA T BCE MM R 5. 55—
M, ARG I ) AT I L AR RE, A 35
FeIE A A (confocal) « 6 TR WM
A (‘multi photon excitation, MPE) . HL 1 75 #%
f (charge coupled device, CCD) LS =4k &% &
e A5 H AR AR N ] B PO BT A5 SR . K
PIRFERE, fEJLT AT A i A B4, 545
A LR e 2R AR S W Cat i [ B R
A 1Ry % ek B0 2% ek ok 5% i g O 85 4R S 1A%
8- 4]

2 ZRIREY Ca™ ETHLE

2.1 SRIRAYESIRELETE

T BRARAERFIR A, K 51 AN 5
AR NI A= AP - 150~ — 200 ) HL I
ZE. SRR M AT W B T R, P IR B s A
(uniporter) FTIFSEHLAGSEIL, & ZOR0 A4 A AP K
(i) P HL AR 2 W LA UK. > oL A Fo] R PR 5 9k L
FtRVHEE P (K 45 5 S B, Ca™ 3t #5321k
WENLRL AN, & FRE &) (Ka= 1~
5umol/L) « MAELIIELE, EZRME (mitoplast)
e 1A 20 pS 1 Ca™ EFEVER FilliE. Tk, A

WP AU 4 1 L R e A7 AE 5 — R & I i

PO K 3842, S5 40 0 52 5 BT AR BRSSO 3R A 45
ERSS Rl ¥ EUN S

b TR S 1 1) By 7] 5 328 AR X Ca® (45 A
TAEEAR, EAMEAM FIEE ST, Lhitk
RSP B IE R G aedE I
—, FERIBCR, BIERR ca’ Mg A h Tz
{08/ 2 SN PS | T(T: I PR 5 1 N1 s e 5%

Prog. Biochem. Biophys. 2000; 27 (5)

FLL % k41 7 3 ca® LT 1 2 s X
(calcium microdomain) 52 W.  H § AT 58K B
(] [ ey 8 6 Sl NI el 21 G G o 5 G:R
LRI = AN Z K, B R A A« S g
PP R R AR R R A R T
AN R TOE T8 /N BT TR, A T 1
AT R 2 1) [N ey B S TH e (AR KA N
2 Wm), 17 HE A D) ke T B A R T 3 )
SCRTFIC fEiX e R A X A, 5 L TH e
LEAE R A L 045 LI KIS 2, ZoRi i L1
M iz PR AT LLJRESZ 38 30 28 Jry S (R 451 T

Rizzuto! @ T 1993 4F K B, /b B ¥iE A Bt
(ER) L1 TPy RUAGREJBCMIE o, J45 b 44~ 4
LIP3 [ Ca® [ EFHIR/S, 4R fil b5 0 T 2 2%
Rk [ Ca®™ | BOPRIE L TF, 2 WL 1A N ik 1k 52
| 1P3 32 fA R JBCE I M M A5 P X, 1998 4, il
I AL YA [R] 7 3 5,98 )6 82 E ( green fluorescence
protein, GFP) 435l b 1260k 1 IR0 Py Joit o b
F ARATEE— P R IR S ER B )75 A ) E
HEENER (< 80 nm)!7 . XIS UFW, 7
ER 2 SR #5485 B O R b, ER 803 SR A [
(IR 23 Jg 52 ) LU I 2% 1 1) 495 v 79 22 IR A o X,
Duchen %5 2R JULFAS 8 52 o 40 i1 (0 52 36 th R
B, AR 80 B AT EER e T o 65 P £ Jm SR L.
5548, Lawriel " JH HF BABERT S R W, AEHEN
wrvEg e b, ZekiiAn] GEAL T ER BIT, fgAE A] 2%
ArtEAn i b, D ) T T A BB . XL
R, LR A2 0] T PR T 1 4% ik (X ABLRK.
2.2 SZRIRRYISERIRE

LRRLAR Py RAUT Ca® W@ IS 2Na' / Ca™ A
WARY (2Na* [ Ca™ exchanger, NCE) Ml K4r 1
W iE M % B fL i ( mitochondrial permeablize
transition pore, MPTP) 1 For i 4% B 3 i ot e 2
(f). L, 2Na' /Ca™ AR R ENS B2 5 W
A MPTP 2RI B & FiE v fLiE, ST
JICSZ B LA P (R85 1 e 2 S R A A o 45 R 3% 1) 5
W, 1 3L G 152 pH {H IR E WS #Z 17 # ( adenine
nucleotide) %5 K Z k45 . &4 = AU BH BT Ff

. FEARBLPCIRARF, [ Ca® 1. M BT RZRA N
pH [ 48 46 ] LA fih A& i@ &5 BL — b« A 4k
(flickering) ™ (815 AT IF, A/ F 8 i Ca*
AEWs Iz, PP, TR R i E
KOTFYIR (5 7 1.5 ku), AEER A S, M B



2000; 27 (5) S ESEYMERER

2, FFMMpEg et IS g T R

Prog. Biochem. Biophys. * 485 -

L EEAS Ry I PN EZSE Y/
Kt L

Na'  (GP37157
eyclosporin A

1 JLE#Emghiik Ca® BB REN I

ORI,

ORAIMEMER]. R ARI V) [ 56 24K (uniporter, U) 32— RINMW BT, WRGHE (seprimine) ZEM

S Y] S I Ca™* Bz Thifig, AT 0SS0 B AN BH B el A BIILIT G CGP-37517 W EIE L 2Na* / Ca®t A2 (2Na' /

Ca™ exchanger, NCE) [HZEi1k Ca®™ FEMG cyclosporin A (CsA) FEIE MPTP (19 Ca® FEJ: i 74T4L# FCCP Fl CCCP

A A Py ARG T] el T A 0 e A B R A LR R AL BT (matrix) WESHEAS: HUAEEE A (antimyein A) 0115

Gk ALt i e, AN T LA ek A o A e 0 . PR A R 2 g et 2y S DRI BE R AT P R R R, %

JCT AR EL RO AT P #45d ADP, T LIOH TR R4 A ATP [4E3%, FCCP MFUs 5 A 5P 0 5 FU0H ATP fzh
fiE (M 5E 4 45 (oligomyein)  — [Fl i .

3 ZRIKIADGE S =EME

—RIV SR HERUER, 2ROk BENE T IR N S
RS MRS e, B, A s o0 R e b, B
P2 1R e T 2RI AR AT S B D e AE
AT vEA I b, 2Rl T R P A DRE T
AT A X b £, P ROk A 114 A R IEC 7R 4
Jei, Heah )yt ik 2 AR e Al Pk BT (RS
[5G0y i 245 7o AR, A LA A%
YR I b, ZORE AR (1) 4 £ HY 1) fE BE A8 S 2 AT
. fET MEMNEE, KRB R CCCP 25
W2 R PE S E N ( capacitative calcium entry) B
FEC NS 1 85 il 38 ( calcium  release activated
calcium channel) HLUL 1 cpac MIIRAE, AT TR 26
KA 45 R 22 AL T T opac B8 14 [ Ca™ ]
B ETE, AE T opac 300308 RF 26 0708, & 9495 JE N 3
AR E AR, — BRI D) HE#
0, W) T cpac B BT (G Ca™ WS 25 535 B i
97K - AT B A A5 P g Bzl 'L R, kAl
it 2Na* / Ca™ SEHBE IR B Ca™ | ETEIHK
[Ca™ | KPR R RAEH, a4, kit aRE

T crac I PR AT A0 5 Ca®* 1T 410 5 455 22 (1) 45 7 R 7
A8 16 A R Ol U5 T 4 R AR 1) 5 ok 28 1) 45 ) A
HeLa 40 |, ZRRIAATE Be— A IS 1 IR 4547
R Ca®* W] fi 23 16 LR [0 — 3 43 4 SR H i 6 3L
th B 8 7 B R T R —— AT IR 4 b
R ER PR 2% 11 45 MR Ca™ 15 S I Rig ).
XFE, AE T opac B U I RLAL Ca™ , RS
VG 1 cpa B I A IO RLARTERR I Ca® , T R
iE ER #5 PER) 78 70 5.

LR AR b AR A AR — Bh A 5 S 1A RS SO R
( mitochondrial calcium induced calcium release,
mitochondrial CICR)'® 7191 " 43 3 ity £k fr 44 Sz 56 %
B, SAAESME RIS ES ARG, SRR PR
RRVE, B SR RAR S A — A « Al
o B W, SURE P IS AL T AE I R b O 2 F
CICR &LFE (Kl 2).

AN AR W K B MPTP LUEBEL BT )5 XA
MRIFIL. B 5, SRk EE K Ca™ LTt lifkis
e VE I, Ca™ BENZRRIME; ARG T 45 i,
RAR ) pH BN, =i i) pH 23 {2 ak MPTP (1)
JHR, A Ca™ Mk MPTP AR, 28 ki 4k N R 1k,




+ 486 - EMFESE MR ER

DAL A7 B i) J - Hofs P88 RN B HL AT (1090 . A N R 1k
SR MIMIE;  f VR R R AT TR, 58
AR, IXFE, BEAR MPTP JF IR £ 7 2k
e SN ESUE, B A TE IR b A R
— AR S X, fid A 8 L ER 2 E CICR
Tk g A e B P R AR IO BRI AR T
Fi. 2RI CICR A VPS4 M — N R Rk 1% 3
01 0 P 0 L 1) (X %, R AR BL P BT R i,
HEBRTEOR 1P A0 R85 e 32 Fn 2 3 & 11 A=

o @ : (b) I

T R |

% %- ct | [

€ o[ HH W |
- W

s LU_: :

170} 60 1

1 :

I Y -t |

i W l

60 s

B2 ZhkEdGESHEm
PR3 B TRV R A U T b, S A v 3 125 5 0
Foo(a) GEMRWONE S L SRS BRI, SR
LR AT T I R B (b)) 2 b i N A R
LR AP A B BRI, gl ER Rk CICR KM,
PR W S LT

4 SRREE Ca™ WITER

4.1 HBEH

FE A B4 PF R, 2RO A T LS 4 22 b 4 .
Xu ZE AR L IRE A 0 TR, 2Rk
7 [Ca™ 1o< 1 Bmol/ L B, FLHEHCHE /N T HiAl
FIB N ST BRPLEL, 1104 [ Ca®™ 1> 1 Mmol/ L i,
LR AA R ORI, R T LA —
PR R m R B e A . ALk, k]
AR g 6 P B A . BRATT/INARL ) AR i B
TEMEIR B 40 b, 1~ KSR R S 10 [Ca™ | THi s
SRR — B TP R e DR 405 AN AR 11 4 P R
JB,  HAERLRLAARANE ) FCCP NIET £1 T BEL I

Bribz Ab, 2R ml i ) i 5 I A1 5
BSE R, VA ARG AR B,
VIR U R S DN e Ui SIS TR L A3 N
M Ca® ;MR LS, TREMRRRR Ok, A

Prog. Biochem. Biophys. 2000; 27 (5)

SR B AR P [ Ca®t ] A I I 4 R A 5 e 1
KA b, M AE il J5 39 9RO ( post  tetanic
potentiation) AL T HC B . W T2 RE R4S
38 (Y40 o 30 T DA 00 8 Al i 8 RN O A
IR B Ay b, — 5, e 5 i A A S S
TR B TR e B 2R Ay W sl R, Sy
I, SRAMARBHE 2k Ca®™ FATP K1
i A I B 1) Ay st 21

H T ZORL A A AR 2 ATP fie 5 1 40 i 25,
LA BN Ca™ (1 5 — AN T A IR L g AR
., BT LT RE R R E L SR [ca™ ). L
THAHE (Wnsy Wk ULA ey, T L Ca™ B %1
YRR R AL I A, SR ik, 2R
B GE ] SR ICTEEE (Kreb's cycle) [f]—25¢
i R S I S S AR NI
(dehydrogenase) 32 ¥ Ca™ (W 15: S ER %
( NAD" -isocitrate ) -l %0 % . W & — B (2
oxog]utarate) - I S RN S ] R AR (pyruvule} - It
Z8¥ (ICDH . OGDH il PDH). ‘&7 sk i i i fi
MRAL B, BRJEAZ Ca™* (1 ELEEAE T L i)

e b, P TP AR 45 435 7T LA W)
NG 2 o R NP NIRRT o 7 N E R B S 5 o AN
NAD* #| NADH 484k, i T 2 0 B AL A0
PDH FEmf [, JifLL NADPH H9484b L [ Ca™ 1.
AR I TR FRE RIS, SXRE & 5 W ok T % 540 32 1)
5 SRR E, e S 0 R % 4 3% A e i
LR I FE SR I )
4.2 REEH

T2 2 FR A B AU R OO 90 55 VI 2593 BE 4%
PR, SRR KIS £ it 25 B mT DU I GR4 15
iy B—mm, XSS E5MMMIET (apotosis)
FIAGE (necrosis) TLFE. i A4 (1) 42 Ca™ 2B
2 PR (reactive oxygen species, ROS), %k
FE AR I H T A% i BE o FF 2k R AU BB Jk
(superoxide hydroxyl), M #4407 £ 8 B 5 K,
FITFERBLOR I | MPTP J@is, A 3 4b T S B HTIR
A M MPTP EE AL TARBIU N ERCIRE R, &
ZHIEWE B P E SR, W MPTP
AL T F BLHCRA I, HAR AT, X
401 1% T B AT R 5 gl X A
MPTP [F30E 2 515 3% s (1) 202« ATP [ 4
MGeRiARp k. B FILAREEEAMIE R, SRS 1)
W, AAMBLR )RR TE 2 PRI R R, Herp
45 2% F A (apoptosis inducing factor,



2000; 27 (5) S FES5EMEHERE

AIF) « M8 28 ¢ 55, AT 40 M O T B D
R, W5 ZBATYES W Alzheimer s diease F1
Parkinson' s diesease [F1 5298 HL#HIH, N H MPTP [£)
FEIF] eyclosporin A ((CsA) A LA 12 . sk i
ARPZBATYE SRS 2 A8 R 2 A0/ i JBORE (1

290 b, CsA &2 9% /> NMDA 5] [ 40 i 2E
T

5 BHEWRBBERME

5 2% A 1 N VA R N O TR T 7 e S S
R B 5 AR AT AR 22 31, DRI Je T 5
LR HE BERG N, CLBURAC I ) & X 4545 5 1
P ThESZ 2120, BEAT S IR e B BA TN 95
JeRHA R, LR A (1) T 244 F S ARk R 22 1) 5K
WATEsE. HA, B THEARM R BRYE, X7 AT
FAPRAFAEVF ARG REZ b, — 71, o 4k
LR E I AT ReAN L —, i, WEFTEOoRiR i 45
PRHUO ThE R, A0 AR RRIBE (0 v (N AR R Ik
fn ceep) HEATHEZE. (HAE, HRSE S AL
LM i A 2 R 1140 % 5 A ] g BELT 348 2 e 14
R B AL A w, R SFBUN ATP FER 5] M;
U7, RUAEAE LR AR [ AR B A& R, A
[, A4 I R VAR TR, A9 3 1 45 R AR AR AN
[, @ldn, Miyata 2504 B Mn®* %K indo- 1 90 4t
[ Ca™ | M50 LA S 2 5 J 255k 1 42k 1 o 14
SCEGERIF i die, BIIER AR, OULA
LRRIARIL TN [ Ca®™ ], 2246 7E 200~ 300 nmol/ L
JeAis i Rizzuto %501 N 2 i) (1 7K B 2 % 2R 1190
B[ Ca™ ], MR, E£CHO. T 41 L,
ATP BB 5 1 [Ca2+ Im 2 MIEHERT < 200 nmol/ L
FTFES 10 vmol/ L, P9 # 2 [AIAFAE WK 1 25 5%

of ¥4 i 7 1ok it o R AR ORI X ARAF A A
VFZ M E T E2Z AL, Jouaville 25 75 TS G RE 41 iy
B A 3 3 T LA R 1 B S T A 1
LRV I A R R, JCAS R A TR, PR
AR 1T Duchen 252 [FRIF 5T NG AE BIF 9T 28 254 2
TR I 1 B S A F I, ZR AR BRI A5 R, 4
ERRLAR I P B BELITINE, 4535 i i, x4 e 5
m@&}&ﬁw&%mwmkmmywﬁmm%ﬁ
JBOE S (AR AN, (EE IR 2 S ] 7 4 DL R
%%%*mTw%¢deM%W%M%MﬂmM
V7 0 TR

gk LRk,
{UBR FESZ P e, eAER

R AT IR 555 5 4 i o R
FhE] ¢ A M 41 i

Prog. Biochem. Biophys.

- 487 -

WRRE, AR A AE S T X T
BE— B HIFTORE A9 AE ) W R A 1 Th B R ARIE 5T
VP2 5 LRI G ) 93 B 5 L i

2 % X W

1 Goffeau A, Pedersen P L.

inhibition of the adenosine diphosphate adenosine triphosphate

Lehninger A L. The kinetics and

mitochondrial — nueleoside
1845~ 1853

A new generation of

exchange  catalyzed by  purified
diphosphokinase. ] Biol Chem, 1967, 242 (8):
Poenie M, Tsien R Y.
fluorescent calcium indicators with greatly improved fluorescence
properties. ] Biol Chem, 1985, 260 (6): 3440~ 3450

3 Minta ] P, Tsien R Y. Fluorescent indicators for cytosolic calcium

2 Grynkiewicz G,

based on rhodamine and fluorescein chromophores. ] Biol Chem,
1989, 264 (14): 8171~ 8178

4 Mivata H, Silverman H 5, Sollott 5 J, et al. Measurement of
mitochondial free Ca™ concentration in single rat cardiac myocytes,
Ame J Physiol, 1991, 261 (4P12): H1123~ 1124

5  Rutter G A, Burnett P, Rizzuto R, et al. Subcellular imaging of
intramitochondrial Ca®  with recombinant targeted aequorin:
signiflicance for the regulation of pyruvate dehydrogenase activity.
Proc Natl Acad Sei USA, 1996, 93 (11): 5489~ 5494

6 Rizzuto R, Brini M, Murgia M, er al. Microdomains with high
Ca2+ close to 1P+ sensitive channels that are sensed |)y ||(-'.igh})nri||g
mitochondria. Science, 1993, 262 (5134): 744~ 747

7 Rizzuto R, Pinton P, Richard A T, et al. Close contacts with the
endoplasmic reticulum as  determinants of mitochondrial Ca®
responses, Science, 1998, 280 (5370): 1763~ 1766

8 Ichas F. Jouaville I. S, Sidash 5 S, et al. Mitochondrial calcium
spiking: a transduction mechanism based on caleium- induced
permeability transition involved in cell calcium signaling. FEBS
Lett, 1994, 348 (2): 211~ 215

9 Jouaville L. S, Ichas F,
Synchronization of calcium waves by mitochondrial substrates in
Xenopus laevis oocytes. Nature, 1995, 377 (6548): 438~ 441

10 Hajnoczky G, RoblrGaspers L D, Seitz M B, et al. Decoding of
eytosolic caleium oscillations in the mitochondria. Cell, 1995, 82:
415~ 424

11 Duchen M R. Contributions of mitochondria to animal physiology:

Holmuhamedov E L, et al.

from homeostatic sensor to caleium signalling and cell death, ]
Physiol, 1999, 516 (1): 1~ 17

12 WA, WReeiE, BTTAR, A JCEUMENR B a0 M A 1 i
{5, FLAFAR, 1999, 44: 2058~ 2062
Zeng X H, Qu A L, Lou X L, et al. Chinese Science Bulletin,
1999, 44: 2058~ 2062

13 Zhuan Z, Matlib
signals in mammalian ventricular myocytes. ] Physiol ( London),
1998, 507 (P12): 379~ 403

14 Xu T, Narashi M, Kang H G, et al. Kinetic study of Ca’*
binding and Ca™ clearance in the eytosol of adrenal chromaffin
cells. Biophys J. 1998, 73 (1): 532~ 545

15 Berridge M J. Elementary and global aspects of calcium signaling. ]
Physiol, 1997, 499 (2): 291~ 306

16 Lawrie A M, Rizzuto R, Pozzan T, et al. A role for calcium influx

A, Bers D M. Cytosolic and mitochondrial Ca

in the regulation of mitochondrial calcium in endothelial cells. ] Biol
Chem, 1996, 271 ( 18): 10753~ 10759

17 Richard ] M. Mitochondria the Kraken wakes. TINS, 1998,
21 (3): 95~ 97

18 Ichas F, Mazat ] P. From calcium signaling to cell death: two

conformations for the mitochondrial permeability transition pore.



+ 488 -

Switching from low- to highr conductance state. Biochim Biophys
Acta, 1998, 1366 (1~ 2): 33~ 50

19 Selivanov V A, Ichas F, Holmuhamedov E L, et al. A model of
mitochondrial Ca® -induced Ca™ release simulating the Ca®™
oscillations and spikes generated by mitochondria. Biophys Chem,
1998, 72 (1~ 2): 111~ 121

200 Tang ¥ G, Zucker R 5. Mitochondrial involvement in post-tetanie
potentiation of synaptic transmission. Neuron, 1997, 18 (3): 483
~ 491

21 Maechler P, Kennedy E D, Pozzan T, et al. Mitochondrial
activation directly triggers the exocytosis of insulin in permeabilized
pancreatic betar cells. EMBO J, 1997, 16 (13): 3833~ 3341

22 Rutter G A, Fasolato C, Rizzuto R. Calcium and organells: a twor
sided story. Biochem Biophys Res Commun, 1998, 253 (3): 549
~ 557

23 Bernardi P. The permeability transition pore. Control points of a
cyclosporin - A-sensitive  mitochondrial channel involved in  cell
death. Biochim Biophys Acta, 1996, 1275: 5~ 9

24 Schinder A F, Olson E C, Spitzer N C, et al. Mitochondrial
dysfunction is a primary event in glutamale neurotoxicity. J
Neurosci, 1996, 16 (19): 6125~ 6133

25 Boitier E, Rea R, Duchen M R. Modulation of the propagation of
intracellular calcium  waves by mitochondria in rat  cortical
astrocytes. Biophys J, 1999, 76 (1): A223.

Mitochondria and Calcium Homeostasis. CHEN
Liang Yi, ZOU ShouwBin, KANG Hua Guang

EMFESE MR ER

Prog. Biochem. Biophys. 2000: 27 (3)

( Imstitute o  Biophysics and  Biochemistry,
Huazhong University of Science and Technology,
Wuhan 430074, China).

Abstract It had been a long time to study the effect
of mitochondria in the regulation of cytosolic calcium
signal. Recently, following the development of new
method and technology, it is found that mitochondria
plays an important role in calcium signaling.
Mitochondria can sense the existence of surrounding
calcium microdomains and uptake Ca® . It can also
release Ca”* through 2Na'/Ca® exchanger and
mitochondrial permeablize transition pore. Therefore,
the timespatio characteristic of cytosolic calcium
signal can be regulated and related cellular function
can be affected by mitochondria. However, due to
the limitation of technique used now, confused and
contradictory results are often obtained and further
exploration is needed.
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