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RE H Fura-2 {5 KB R AME B Ca R, B3 Ca®* 38 1 830 0 BELIST F0) %4 ZEMbAK P 45
W AR, W45 SR Ak P9 Ca? 3R EE R 200~ 400 nmol/L, SREE T /R [F] ¥ BE KC1,CaCl; ,NMDA HI &%
% X 2% A 1 Ca 388 HER S e L 2 M bR ok J2 MeCL, %t KC1 fil NMDA Bl RN &5
BEE-IMHRARBER A LHERT RSP TR, I MEF LA EWEXMLITe.

XA FEEEFRIEHE RN (Fura-2); RpE; V-FE-D-RAEBM(NMDA); &8E%3)
7Rl 5 45 38 i FEL M AR

RUBRMLHMEE NN EERAL, S H5ETHEHARGEE REED . RRERERBR
A ALK RS B EE A R T R GEER REFH AR RIS
HFEREERPI RS RGNS LB RRELH . ] Fura-2 2 MK NS E T
JE o TS R R NSNS B F R B S . AN ST Fura-2 K 3K BUZEAk A Y B 45
BT U BB S A5 E SR AL X R A B R R . UERE - RRE
R BB ILH A SE TR .

#H R F E

Wistar KB 3 ,{KE 200~300 g, 4 5+ EH EER BN L. Fura-2/AM HHYH R
Fir & M E 82448, F§ DMSO(Sigma 24 FDELAR 0. 5 mmol/L 5,433 (10 w/E)HFTF—20CE&H.
#E 37 K (verapamil) f N- B Rt-D- K & & 88 (V-methyl- D-aspartate , NMDA) {i§ F- Sigma 22 7],
ARF T ES A, A TINE % (CSF) iy 41 i, (mmol /L) ; NaCl 132, KCI 3. 0, MgSO, 1. 0,
NaH,PO,1. 2, #j%§# 10. 0, HEPES 10. 0, CaCl, 0. 02~1. 0,

e $& MacDonald ™ ¥ BE I 8. K BTk J5 BUAT I , 55 & A4 43 0. 3 mol/L
FESEVAWE 10 ml, PRSI RB[PHFIEK 15 K, XL (1000 r/min, 10 min) , B_EHH
fE 12000<g BE.00 20 min, JLIEA 0.3 mol/L REMIEW 12 ml BiF. B 2 ml 457 0. 8 mol/LF]
1.2 mol/L FEMEVEW (% 5 mDAUR M BRI L, 3t 6 4,78 150000Xg B> 1 h, BL 0. 8 #
1.2 mol/L FEBEW A T A B V24, B 0. 3 mol/L 40 mi MW 8 B 1%, ZF 20000 X g B> 30
min, EBUTHENN CSF 18 ml, 7 9500 X g B .0> 30 min, BUIIEN CSF &2, HEHKREE 2~3
mg/mi, fj Lowry Sk 0, 8 8RIETEYE 4CKETHIT.

AT 199249 F 25 HE#.
KRENEFERE LR AE TN RS RHSE.
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Fura-2 §i8% 4K Komulainen V¥ gE4730 88, #5% B Fura-2 AR, &N 5 umol/L, 2
B, B.OULIE /S N CSF AR . A B T DUR I 1 56 6 B+ (Hitachi-4010) o, 3%
Fura-2 5 Ca’* 2 & M ¥ B (9 R I & 340 nm F1 380 nm GEME 5), B4 ¥ & 500 nm, Gt

0), EITCHBHZMT MM, BB Grynkiewicz® A R T H R MA N kB
[Ca**]i. FrNBEBIEHIMEE RICHE (BIX BE A% 6D, A 40 mol/L MnCl, %K 5 il
EONE . BREERENNERE M MnCL J5 30 s BN HE. £BHERH BR,

g R

BRARET[C]i SR

7E CSF & CaCl, 1 mmol/L 9 &4 T, s<flifk[Ca®* i 79 392494 nmol/L(n=19); 4 CaCl,
0. 02 mmol/L &} [Ca?* Ji 2y 302457 nmol/L(n=7); FEZ4E S 1 mmol/L EGTA f§j CSF 1,
[Ca** Ji 2 165424 nmol/L(n="6), &Mk [ Ca®* Ji BEHMEK BE I I A &5 .
RERE KC H{Ca*t i W

B 2 BRES CaCl; 1 mmol/L ] CSF ¥, BB N A KC1 10,20,30,40,50 F1 60 mmol/L
S5, [Ca* Ji /K F#y 438+ 99 nmol/L 4> HIF+ & 6014135, 651+ 141, 655+ 138, 706+
160, 701498 #1 6914181 nmol/L, ZE KCI 10 mmol/L B}, BJ & {# [Ca* Ji B B _EF+. KC1 40
mmol/LEY, [Ca** Ji AABIBA{E . A KC1J5 10~20 s, %ALY 25 HiE, 1 min B, 526 E TR
- BKO R E. B 1 ARP RN R R Ca Ji L,
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Fig 1 The temporal response of intra-synapto- Fig 2 Effect of membrane depolarization on
some Ca?* to the addition of KCl1, Triton and [Ca?* )i in synaptosomes. Depolarizations were
EGTA. done by direct addition of KCl to external

medium containing CaCl, 1 mmol/L. Data are

the z+s; n=7.

BEERUARET, RERE CaCl, X[Ca** Ji IR
f B 3 W, Mk B 60 mmol/L KCl 4R 4LJE , B ¥ 7% CSF w CaCl, ¥R BERT, [Ca® i
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oY B F8 . CaCl, PREEAE 0.5, 1.0, 1.5, 2. 0 §1 2. 5 mmol/L B}, [ W[ Ca®* Ji i KK 302+
57 nmol/L ZE ¥ L F F 519476, 605189, 59414128, 751+ 242 1 842+ 239 nmol/L,¥E 2.5
mmol/L i}, [Ca®* Ji (R LA BH.
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Fig 3 Effect of various concentrations of CaCl; in medium on [Ca?* i in
synaptosomes depolarized by KCl 60 mmol/L. Data are the +s8; n=7.

SREWKY B ILRME[Ca i W
B 4T, Bk RIS, [Ca?t i 3841108 nmol/L 7+ B E 658+ 189 nmol/L(n=
6, P<<0.01), W 1 min J5, 0 A ZEH ¥4 50,100 F1.200 umol/L, [Ca?t Ji N B E 606+ .

203 nmol/L, 5594155 mmol/L ] 512468 nmol/L, &4 1140 , AEHr KK 200 umol/L B, A B
BHEW[Ca® i FHBEH (P<0.05), HARBREREREKTE. '

900
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Fig 4 Effect of verapamil on [Ca?* i in depolarized synaptosomes. Data
are the z+s; n=6. a. P<0. 01 as compared with control; b. P<0. D5 as
compared with KCl added.

NMDA %6 MR R ca* Ji thiw
NMDA 100 pmol/L B] {#f Xk [Ca** Ji thy 356431 nmol/L 7+ Z 542+ 96 nmol/L(n=56,
P<<0.01). X4imA NMDA 3% {4 i K W % MgC1. (200 umol/L) Bt , JI AT B & W NMDA (%
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RY ,[Ca** i % 423470 nmol/L(P<C0. 01), Tij MgCl.(200 umol/L) %}y KC1 3| & [ Ca®* Ji 7+
T Ew (B 5,

B Pl 6 BT I, 75 25 A B M o & B AB Y, 5 AR 10 umol /L Fl CaCl, 0. 5 mmol /L R B AN A
A, AT {8 2 f B [Ca?* Ji KK E M\ 165+ 24 nmol/L F+ & E 529+ 154 nmol/L, T L4 0.5
mmol/L CaCl, BB ,[Ca" ]i FHEZE 309+ 66 nmol/L, A & BN 2 Ml ik NS ST 5 R 220
4105 nmol/L, —#H K, 2 53 B ¥ (P<0. 02, n=6),

9004
J {3 Control
£SO NMDA 100 pmol /L @

g} I KC1 30 mmol/L a 8004 — control
% (6) 3 CaCl, 0.5 mmol/L b
g 2 A Glutamate 10 pmol/L
8 >o CaCl;0. 5 mmol/L
i (6) g
S 1 g = 2

300 [ 1 pors S 100 [ ' ;\\

0 .
MgCl; umol/L MgCl; umol/L

Fig 5 Effect of NMDA and KCl on [Ca** i in Fig 6 Effect of glutamate on [Ca?* Ji in synap-
the absence or presence of MgCl, in CSF medium tosomes. Data ate the z+s, n—6. a. P<<0. 001
containing CaCl; 1 mmol/L. MgCl, was added compared with control (free calcium); b.
after NMDA and KCl. Data are the z+ s; a. P<<0.02 as compared with [Ca?* ]i in CaCl,
P<0.01 compared with control. b: P<0. 01 0. 5 mmol/L medium.

compared with NMDA added.
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RN — RIS KR, R —RAR—H, AR BWE, IS SRR mRK.
B Cat B TSEIE , X R A Ct AR R BT R A A B BT R R A Y Cat
BRI S RGN A RN

AR LR Fura-2 SE6HR 7, T 75 52 At Py U 2 4% 4 BE 9 15 Bl 9 200~ 400 nimol /L,
X5 SO — B K R AR B P Y CaCLYR B 56 M B RO F 45, MR I FS IR
BAE, SRR CaCl e B R B, FEMb i P9 45 (30 G . X P BB B T R AR IR 5 40 MR IR B A R AT
BV ThAE B S S e P S O, B R B ARG, TR . R R SR Y B S SR BURR R BT
BA, 24 W R CaClo ¥R BE ORI , 2 P 50 BE A AR AL 2 .

2 BeH  CaCl ¥k B 3 N & 2~ 2. 5 mmol/L B, KCl 60 mmol/L 5| 2 2 H 4k 9 2 ol ¢
[Ca* Jifh A F RS AR, X AT BE— T i1 T Ca®* WP BB, 55— iy T S Ca®* W BE
ZRRME P EARIR, TR Ca* FEARME® .
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R AR KB R AT FEE. MY KO ERILA R E
OB X S E L AR B Cat B FF S T 8 P4 30 0 . 45 45 0 R 4 W Ok BB 3 A X — 1
B .70 NMDA " ikl 24T ENERTEEFR.SIEBEAN, S ERA RN
3 .NMDA 3% {4 5 18 BH it 7 MgCl, Ul W] 3 il NMDA #y3X —4E i, {E R B8 19 ] KC1 X3 5% b £
[Ca?* Ji 94EA , K A3 T TR R AR WS TR Ca* B W

RSB F R R LR B TR KR, T A B R B AR, W BRI RF S R ER Y
ERMEERTEEI ATR. —BRARN, EEAKEU2~3 mg/ml HiF WERF , HERK
Yo i BB K FEHEI0Y LT, ATRE R IFA R MERM[Ca*t i, '

B F Fura-275 5% i M4k, 23250 5 A 40 umol/L MnCL % K R ik B ® P 386, A
MnCl, J5 30~ 40 s §9 36 Y68 R # BR A T A9 [Ca?* i JLJS5 min 1, N E R BT, A A
MnCl, 3§ 7K 32 fil 4 S0 3% 56 , BT 18 5% A 4k 1 495 ok BE ¢ 5 . 7€ Trriton B B[R] B, A & R 4% & Fi
DTPA 1 mmol/L, X H W] {ff DTPA 5 Mn** && , U R W R KK IEMH . EGTA FMMA Tris A
%, H AR 7ER BB, pH BEAF8. OB |, ff EGTA 5 Ca** (LA RN A e R Hik, THB
RER BRENRAEE. BB TFHABRERNEZ L BT HTRAEERBEFREES]
BT EHBD . '
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ESTIMATION OF FREE CALCIUM LEVEL WITHIN SYNAPTOSOMES
BY USING FURA —2 AND THE EFFECT OF CALCIUM CHANNEL
AGONIST AND ANTAGONIST

H Gao and YP Fengv
(Institte of Materia Medica, Chinese Academy of Medical Sciences. Beijing 100050)

ABSTRACT The cytosolic free calcium concentration [Ca”_ Ji in synaptosomes was determined
with the fluorescent indicator fura — 2, the effects of calcium channel agonist and antagonist on
intracellular Ca®* level were studied. The cytosolic ionized calcium concentrations in resting status
were between 200 nmol/L and 400 nmol/L. Cytosolic Ca?+ was elevated following increases in Ca?*
concentration in the medium, plasma membrane depolatizations induced by KCl, and the addition of
glutamate and NMDA. On the other hand, the increase of cytosolic Ca?* induced by KCl was
decreased by verapamil and that induced by NMDA was decreased by MgCl,. '

A few critical problems in [Ca®* Ji detection were also discussed.

Key words Fura-2; Synaptosome; N-methyl-D-aspartate(NMDA); Calcium channel agonist;
Calcium channel antagonist





