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W OE B HIERERRAA ECHIR L RH . AZE A [PH]-L-Glu(glutamic acid, Glu)#7id X
BB R iRtk A R AR 4) Glu 4234 & A= Bl — A 1L & & 85 (nitric oxide synthase ,NOS)iX #| & W < s # Kk K M 5 &
b NOS &M 452 E6{Ti Glu B4 (5t mk, 107> mol-L-!4a 3% m81. 0%),42 2 KCl (50 mmol-L~1) 7|

#2 49 Glu # 28 # #¢ $) 4F A, 107° mol - L~! E6 &9 49

H) A 23. 2%  E6 R E M B e k) NOS 5 i, 4518 £

(calmodulin,CaM) (30 pg-ml~ ) 9T i¥ & E6agdp # 15 F (107° mol-L'E6ag Fp 4l 2 A 13. 79%), V-4 2 -+ & 8 (V-

nitro-arginine . L-NNA) (10 umol+L~!) %] = 7& E6 &4 7 %) & B (105 mol-L— 4947 %] & H76.5%),

&3 E6£ 5 CaM

6 5 R A NOS % b2k K9, E6 2T Glu 4534 69 #vh T f8 55 L 2T NOS &M A L 344 2 4w jip 7] Ca®t vl %,
KEE HMEBRAM: E6; Rieth; 248 —A4H{ 45

45 %S RI65.R72 ERITIRE:A
BRI LA JS » B 5E 51 A X A R R (30 Glu)
BB PN EEEERZIR, FBHENEE
IR EHEEER N EEEE, G A
Ca® B .H B BE4 . — A RERRE,
SR I AR NO ATRE A MR VR L (HL Bk
I )5 300 5 A 18] B B NO §BI/E A T /R Y
T, MK B 2 01 . NO i 7T REAE Kot
MR R FH T RUEE. RS 23
Fin v- 2 E T B (GABA) . & & B8 (glumata acid,
Glu). % [ & (dopamine ,DA) \ Z I 'E LR E M Z
Bt HE B8 (Ach) B BE B, TH 17 NMDA Z{&H &M, A
My M A S R A YRR T Glu BT
T ERGRMEREST, A Glu IR E RS
BT TR AR SRS ) Cat/CaM R B RY
NOS, W B P T AR, AT RA B H R
R IR A . O k2 b & 4 /D BE R B AT AR W
E6, Fl 2 HL4T 1 Z 3 H1 7] = F 5L B8 (trifluperazine,
TFP)—F"LF 1E TR BOOR A5 T R R 4L 4 F mg R e O,
R A0 A By A R L T B 7% R 0 A0 A BRI B
Tﬁﬁiﬁ"ﬂ’ﬁﬂ?“ N T E64T e ik ML A8 LA A
BIF 578 A B R 5 A A R0 il 53 3%, 4 ) WL L X 5 fi
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1 Glu R BT XT NOS J&HEf #ou .
1 #MES5FE

1.1 %4

SD K Bl (& E 180~220 g, iy FH E 25 £} k2 5
PR,
1.2 B35k

E6 . AT R E R/ LI B G AL .CaM Fll
TEP . # 043 % , AR AL AF R ZE X 75 U B0 V-1
F-4E FER (L-NNA) ; Sigma 2} 7 7= & . *H-Glu (6Ci/
mmol, 1 mCi/ml): RkGE b8 7 T 4% B 55 Fr L1 O
ul A EN90 ul Krebs ¥+ 45 F . (N 4R - PPO 4 g,
POPOP 0. 4 g, ZRIZEMZE 1000 ml, FEHEE L - FEHE
0.32 mmol-L™"', &% 10 mmol+-L~', f§ Tris J§ pH
E7. 4, E8EN i (PBS) :NaCl 8 g, KC1 0.2 g,
Na,HPO,; + 12H,O 3.49 g, KH,PO,; 0.2 g, Krebs-
bicarbonate £% ' ¥ (mmol - L~!) . NaCl 115. 6, KCl
4.7, CaCl,1. 3, MgCl,1. 2. KH,PO,1. 2,Na,S0,1. 2,
NaHCO, 25, Glucose 11.1, A Tris J§ pH % 7. 4,
Hepes-Hanks #{ (mmol + L"), NaCl 137, CaCl,1. 3,
MgSO, 0.4, MgCl, 0.5, KCl 5.0, KH,PO, 0.4,
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Na,HPO,0. 6, NaHCO;3. 0, Glucose 5. 6, Hepes 20,
pH 7.4 NO Ml R & P M B A TR A,
.3 A&

TS1-43 566 BT B BT LR JRS-20 1 Y
BHLHE DM, H A, Tomy Seiko Co. Lid.,
Beckman LS5000TD &Y [RI#R{Y ,

L4 Ffgthde i 2 X 5 &

HesCEk ikl R & R AR S E SR
B 22 A Y SR A A B T PR BE O 33. 5 pgeml T,
sik EEEARE RN 32817,

1.5 #Fa KB

FE 900 pl FEAH AR B, AT ul *H-Glu,
25CAKIBFH IR 10 min ,4'C 10000 r/min B30
min, 7K ¥ PBS ¥E29K , TN\ Krebs W E &. A 44
O BB 4R Hn A2 B 2R /KD J5 37 C & 120 min, 4°C 11
R, b3 A7 B, B DR A 58 dpm B LB 259
% KCl 244051 Glu By it R4S
BT1 min PYHDA 23K 2950 mmol L™ ') KCL. LA IS
SLEp AR IR RO L B KCL A BB dpm 7 100%, 4
#M 5 KCl 4 dpm EE & KCLA dom HEH TN
BB S 2,

1.6 NOS &Ml

AEREREY ITRARFT SR a8
(NOSYT iR F & MAZYE EFERE, T37C
JRE 15 min, B R & UL B ERBE UK
CaM Fll L-NNA Xt E6 1l fi] NOS & ¥£ 5 Wil SL 58+ »
TEINZERTHIA CaM B L-NNA, HUAZ#37C RE
15min J5 B h0 A 1R WA 5B f8 L T 5 JRUEE . NOS i
Ak, L-Arg F1 53 F N AE AL NO,NO 53R ) IR
ERAEELEY. E530 nm WK T, JE OD fH,
o4 41 NOS FE 4. I 4145 NOS #E ¥ SN . &
mg A 4E [ JF & min A A1 nmol NO Jy— B
HEBAL,

2 & R

2.1 E6x ¥ fiktk Glu #3045 %ol

[*H])-L-Glu $ficj5 M E{E 5 26. 12+£1. 33 (X
10° dpm/mg - protein - 10min) , 25°C {2 & 10 min JF ., %
BAR M H1. 21+£0. 14( X 10°*dpm/mg - protein « 10
min) , 45 % B8 48t @ ¥k & E6 (107°~ 107" mol +
LY # B 3 n (43 3 3 hn 819 fn 1140, P <
0. 05), 3B E6X¢[*H]-L-Glu By BEMCA — & #I {2t

1 A . T 4R bE K X Glu B AL TC BH B 5 (5 X BE
Yl LbFe,P>0.05) 31,

Tab 1. Effect of E6 on [3H]-L-Glutamate release from synaptosomes
(x4 s,n=4)

[®HJ-L-Glu release

Groups C::;?:ti[j(;n (X 10%dpm/mg- R(eln;a:e

protein-10 min) Y

Control 1.2140. 14
E6 10-°8 1.65+0. 27 36
105 2.1940.13" 81
104 2.59+0.31" 114
TFP 10-°% 2.3840. 14" 97
Verapamil 108 1.3740.18 13

* P<Z0. 05,compated with control group.

2.2 E63 KCl 3] A& % fikthk Glu # 3% 69 d9 %) 1F A
KCI(50 mmol - L") ] i [*H - L-Glu # B 5k 3¢
R ENINY .5 KCL AL, E6(107 5 ~107°
mol« L™ W] %% FE $ #l) KC1 { 2% fid 1 & B PH - L-
Glu, 1 #1 28 43 5| 2 20. 4% 1 23. 2% . 4 $i 1 K
(107" mol- L™ ) Ay 2 4 28. 8% L5 R WAK2.

Tab 2. Effect of E6 on [*H}-L-Glutamate release evoked by KCI(50

mmol+<L~!) from synaptosomes(r+ts,n=4)

[®*H]-L-Glu release

Groups C?::Zr}fit:;n ( X 103dpm/mg- R(e:;a:e
protein+ 10 min) o
Kl 8.0940.51
E6+KCI 107 7.04%0.66 12.9
10-¢% 6.48+0.56* 20. 4
10-3 6.211+0.31" 23.2
TEFP+KCl 10-3 6.2740. 20" 22.5
Verapamil +KCl 108 5.76+0.24" 28.8

* P<Z0. 05 , compared with KCI group;

2.3 E6x k& AH ¥ NOS &M egdekl 15 A

E6F TFP B] 71| B A #1941 1 fli 26 23 NOS [
#£,10° mol-L~' E6HI B] f§f NOS 7& ¥ T WL — ¥
(48.7%), ¥ [F ¥ B ( TFP Xt NOS #y il ] &
31.2% . &3,
2.4 CaM *} E647 %] NOS & M 49 ¥ vm

30 pgeml~' CaM, A[ff NOS JEHEIGINEN7. 42+
0. 34 u/min-mg protein, FF41.9% , BB KIRE
3% %5 E6F1 TFP X NOS &4 &), 107° mol -
L E6HYIM HI 2R K 13. 7% . F B E6 R RER E LM
& CaM 1E M, [E] B F B W X NOS FE YRR ] L L
x4,
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Tab 3. Effect of E6 on NOS activity in rat brains(z+s,n=14)

Concentration NOS Inhibition
Groups

(mol+L—1) (u/min+mg protein) %)

control 5.2340.31
E6 10-8 4.2540.35** 19.1
10-7 3.39%0.28 35.2
10-5 2.68+0.38** 48.7
105 2.37+0.27* " 54.6
TFP 107 4.61+£0.24" 11.9
10—¢ 3.6040.32** 31.2
10-° 3.0840.34"* 41.1

* » P<0. 01,vs control group.

Tab 4. Effect of CaM on E6 inhibiting of NOS activity in rat brains
(rts,n=4)

Concentration NOS Inhibition
Groups
(mol<L—1) (u/min+mg protein) (%)
Control 5.234+0.31
CaM 7.4240.34%%
CaM+E6 10— 7.2740.37 2.0
10-7 6.6840. 36~ ~ 9.9
10—¢ 6.40+0.23~" 13.7
10—5 5.68+0.30*" 23.5
CaM+TFP 10-7 7.18+0.21 3.2
10— 6.8040.32+* 8.4
108 6.34+£0.44* " 14.5

## p< 0. 01,vs control group; * * P<(0. 01,vs CaM group.

2.5 L-NNA(N-#§ % -4 £, 88) *t E649 4] NOS &
X GE A

Tab 5. Effect of L-NNA on E6 inhibiting NOS activity in rat brains
(rts.u=4)

Concentration NOS Inhibition
Groups
(mol-L~1) (u/min-mg protein) %)
Control 5.2340.31
L NNA 3.40+0.22%*%
L-NNA+E6 10—8 2.4940.24** 26.8
10-7 2.084+0.17* " 38.5
10—¢ 1.2340.31* 63.8
10-5 0.8940.18** 73.2
L-NNA+TFP 10~7 2.394£0.21" " 29.7
10—¢ 1.794£0.37** 47. 4
10— 1.5140.33~~ 55.6

##p< 0. 01,vs control group; * * P<(0.01,vs L-NNA group.

L-NNA 2 NOS yEEM#) 5,10 umol - L™ L-
NNA A {#f NOS J& 14 B & B 1K (R K 35. 0%) , [ B
AR K38 E6F1 TFP X+ NOS #y 1% 4 & /& H .
107° mol - L™ 'E6HY I | 28 b F+%163. 8%, 45 L K 8
E645 L-NNA Bi@i SV F AR B3R5, F I Xt
NOS &R MHIVEM .

5 i %

EH AR T, Glu BB E E B RER
It AR AR« 24 4 e B B Ak 1 R A B, 4 R A
ERAL, FF R L&) Ca’F @ E, Ca® (i, TH e 4R
B Cat IR FE AR C2PT R ANMER . —
TR R TR, — RIS A AT ) R e
17 (5 &7 1 238 T 00 BBV 5 T 160 BT RS 3 T 55 A
BEmAl LA IR EAS. BH T EHRE
B

K I 4% AE FR R E BT, AR EER D Cabr ik
KRBT A BBRER Gl I T2 #) Glu
T 43 2 TR A 7S R o B« — 2 70 Al s 1 10 11 B L R
&), Glu @13 Glu 7% B8 44 iy B AH FF BT B . 3X
A By BRI B Glu B] JUIE NMDA 324K, 41 M 4
Ca* ¥ FE HE 0 . 4 & NMDA 37 {4 [T 5 B i () ¢ 42
TGRSR I HR S Ca* KBV By Clu BEBUIE Ca™t
i 3F NMDA Z5GEE KB RNR, # 5 R £
AT,

KCl 5] i Rk Glu B 7E WL 38 EARAE 58
4 85 7] F F R AL SR EUHA (B ) Glu BE B KCL 51/
Glu P BRI B2 = R A A Ca® 4 604 R i 22 XA -
PRFEAETE2s P58 AL, 38 B9 BAG A P AE52s SR FI ¥
HEKRBERE WO IARACTRE, W4 Glu B,
FIBTRE & Ca®* MR VERE BRI X S B HE KB E M
A 18] JKCI B2 53X F Glu SUF B A & 22 ST it
FIEEMI Y ATP, JBR T AIRERL Glu i) B9 07 F 2
BIRERE X S B F MR P B S E & .
KCl {22 il ik £ Ak, 51742 40 M 9 85 (6] 7+ =1, 3F
B EE—NFE . KES Glu REXN T & HB
HCHTH,

S i b OK BT ] KCL 51 By B 28 A4
Ca®* FH U, H L E I KCL 5[ #) Glu BAE AT
LAFE 7 0 . E6 2 7 K BURR 2% A 4A Glu B8 i #0470 1
KCI 5|21 Glu BB, 7] AE 12 E6R 0 48 2 40 g 1
PSR 45 R E6T] FHE M A 41K B 945 L ) KQ
512 o A A B T R

Ca® /CaM KAL) 2 S BR AL VA 35 % 1l 2 K A
i3 R R . B R BEERRALBUIE Y Ca®t /CaM KB Y
FEHHEF I (Ca? /CaM-dependent PK- T ), A] 38 fin
KR AR Glu FI NE #3838, T BB 15 £ 69
00 1 75 JUF e AR AR R R U9 NO 58 Glu By %
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SE BT E) A KCLA3{BL. 5 KC1 #1 A23187 R [F] )2 NO
38 B B B R T 40 B P 45 . NO 2 B 0 1% 40
P4, 4E BB T Cd* R0 NO 32/ Glu
B, MM NO RJRER MR F T 8 I Ca™r B
07 NO B {3 il AR Ca?t JEAREE Glu BESE
W AEBREERTEREERNO SETFHE
o 2 G LB, R H A 8 H i ) GBS Y S NO,
X Mz /NO B A1 KON 111 52 fil o4 0 IR 48 5 (e
Glu Y Ca?* JE i i VE B HCGR HE I — 2. 1B NO
AR SR B IATIEE K. 5% Glu B
TCHY MR,

M A SE IR 4 R LU F H,E6F TFP #L R H
NOS 7% YE #7181 VE F . CaM W] 3 43 #5571 E6 ) TFP By
| 8, T L-NNA ®] h03& E6F1 TFP iy 10 ] 1F
R, 2 40 0 P9 Y nNOS F R {3 1L 4 o eNOS ¥ 2
Ca’* /CaM K Bi V£ ,iNOS LA CaM 45 & ¥
037 o B 3 Y65 Y6 6 B H i B AT R B SR B L E6 AT LA
RET Cat* @ F X EH S CaM a1 T NOS 2
Ca®* /CaM R U1 B B . B Bt R REHERR B A B0R
SEYRERETIE A E6TI ] 2 5T Gl B
B Ca?* /CaM K i 1) BE (235 NOS) i& 44, Ti i Glu
B /D B T 8B
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Effects of E6, a Calmodulin Antagonist, on Nitric Oxide
Synthase in Rat’s Brain and [ °H |-Glutamic Acid Release from

Synaptosome
DING Qi-Long, 'LIU Guo-Qing
Department of physwlogy , 'Department of Pharmacology , China Pharmaceutwcal University Nanjing 210009

ABSTRACT AIM To study the mechanism ot E6, a calmodulin antagonist, on ischemic neuronal injury.
METHODS By measuring [ *H ]-Glutamic acid released from synaptosome and the activity of nitric oxide synthase
(NOS) in adult rat brains. RESULTS E6 promoted glutamic acid release from synaptosome, with a increasing
rate of 81. 0% . However, E6(107®mol-L™!) inhibited the [ *H]-Glu release caused by KCl1(50mmol-L™*!) with a
inhibitory rate of 20. 4%. Verapamil, a calcium channel antagonist, could inhibit [ *H ]-Glu release caused by KCl
too. But its inhibition was stronger than that of E6, and the rate in 10~ ° mol-L™" group was 28. 8%. EG6 inhibited
NOS activity with a concentration-dependent manner. Calmodulin (CaM) obviously reversed the inhibition of E6,
while N-nitro-arginine (L-NNA) enhanced it. CONCLUSION These results indicated that E6, in combination
with CaM, inhibits the exposition of active center in CaM and decreases the NOS activity which depends on Ca**/
CaM in neurons. And effects of E6 on glutamic acid release from synaptosome may be the results of E6 influencing
calcium concentration in neurons.

KEY WRODS Calmodulin Antagonist; E6; Nitric Oxide Synthase; [ *H]-Glutamic Acid; Synaptosome
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R R REMTGE A, AED L E AT

UEERARARBHIARAEDHERY LR, ST URER TR EN - F a2 a7 s S 508, Ik
K5 E PR SRS YR R ERR R 2 R R EE T B, KRR U EE A SRR S 25
RIEA TG — T B AT 55

Bt X 2 B BB B T R B B A e W R v R AR IR T O B I S IR B SR 2 ) R R & b AR
R 5 T 5 U6 P 3h 0 2 R LA 37 B L B A BRI T TR S S R A T 0T R 7 i AR B

B MTERR HRENDREEAT AR, IREZREERBURER ERL RN E L HEF BRI 5N L
BAAREEENENER. B TRRZHMAY L8 EWRRHTTRFA.

RN R XA R RE MU E D T RE R R A, F I AE M EON . L E QAR AR AR ER , TR 28 A Yk
AR .

RIREYEBHAR, A EEN AT R E A BV @ E R A E SR EE RIS AR MR
TR WER T AR S R @SB B AL A0 T RO RRE A,

HARBRTFERER BER HEYEMEEREFWERN TEANE SSRRL HE TREMELE T 25
B W R B T B, SR R A A

fF 9% FE B R 24 ARG 43 WA 2 A DA, B S AT A0 3 43 BT 7 o 5 TR U R A < T ST AR VR T T D B 40 M )
i iR AL R TR 259 E MR T R 2,



