* 418 - 2772 Acta Pharmaceutica Sinica 1998,33(6):418~423

TR ORGSR AR RS R B O R B JE 4 41 i AN NO M
N cGMP 7K1 5% M

e

LTI

Ch B 22 R 22 B o R P AT B LR 22 25 WE 93 B, BT 100050)

FEE o 0B VE RS S 73032 3 SRS I NO B cGMP 7K, [R)INF AR %% /-] 3 KK C/-NBP)
M- T HEABRC A -NBP X JRACES 7 10 16 X BB 2 e 28 40 o A NO KM IE Y cGMP /K~ (R RE i o 45 21
KH], d-NBPCO. 1~ 100 pmol* L™ DX MGHEACESAE T ELE N-FHIE-D-1'T 4 2R (NMDADEL S KCL 15 7%
Ferb i E AU MM NO KA cGMP ZKF WS FH i, 1 /-NBPCO. 1~ 100 pmol* L~ D U REH] & FEAIT
NO 1 ¢<GMP 7KF¥. $27R: d-NBP Al [-NBP A CHECE, NMDA B¢ KCL 355 I NO B A cGMP A

SRR -

KRB T HREZREE KNSR A M R AR TR s NORN IR LR SR

U TR 1

T HORBK(3-5 -butylphthalide, NBP) & 3
ARSI R — AN 39T 1) B e A I 2549, /U B T
PEZRBA, T 3 RAK 1 B s A FH LS ] gE 5
BN e I IR I 3 B (e CBRD A b, B
— ST I, NBP 54 0 =5 8 s i i 2 1] fig
HH X NO & (NOS FIEH H 5. d-NBP
R 0% A28 P P b O AN TR i DX B A [7) 48 i e 1)
JFAE NO & B (eNOS), 1Ml [-NBP fig 9 £ $
P 30 M M R S NOS K A A
NOSGNOSI(FF R, WHEERMH R N THE
RAHHFFT NBP % NOS-NO-cGMP % 4t 1 1F
H, B8 T 3k 45 55 2 I UE 4 S FF“ ¢ -NBP
e MMEFENE NOS BE 7, 1-NBP & — 1Mk
IEFENE eNOS AT INOS 677X — 1 s, Al
H 23 5606 BE R ATRUS 4 5 (RIAD T J7 15 93 ) it
5T d-NBP A [-NBP X} JRACH: 78 10 i K BB 2
PRI NO KN cGMP /K1 E2 .
JF 5 T H25 NOS i) NC-AHF- L2 %
fil ( N“-nitro- L-arginine methyl esters L-NAME)

AT 1996 4 11 71 10 HcF).
CRZE R 1035 TS 94 - 2D 0DRFEFK 1R FL
L (27790122) % Bl

SRS B )8 5P (Nim) 1 4E 54T T 1

MooRE R 7k

A8 752 B ANRI WL 6 C il
SR D B LR btk R
Wt — ) A R 5 IR A (1R [E
Heraeus); 3 & &8 (Olympus); 24 fLE; 5%
K E Costar 2 Al A2 7705 v W & 1 24X
(LKB, 1271 &, 55 247

) B K Wistar A5 22 1) 14 ~ 18
d, H1 B B R B s B sh i b g it

i 5IRG g~ M -NBP i1 E B AR
Pt AW T G B A v e AR A A, Dk
A PR AR, LR & I — 400 HC s J8 5
)R 2 RMER () TR 15 H
PL D, NMDA, NAME A Sigma 2 | 7= i,
DMEM 57735 GIBCO 2 0l 7 il s 3 & F K
T L% Csulfanilamide) & N-1-Z83E& £ ) bR
#h [ N-C 1-naphthyl ) ethylene diamine dihy-
drochloride W A AL AL 22 F] A ], —H R



772 Acta Pharmaceutica Sinica 1998,33(6):418 ~423 * 419 -

i, fr LL 5% HyPO, B 1% %l a4
DART 25 7K BE % 0.1 % ¥ 90 AR R A o4 b i Ak
T Cop AT 4l B R 2% R DAL 25 7K BE G 1
mmol® L~ 'R ; Greiss 1871 : 25 & 1) X6 2 36 K
R R e v VR 5 2R 0k & v WUIR S35 <GMIP il
SEARF &, W [ LS R BRSO i R 2
=, REEH 107" mol, AT cGMP 1 [H]
7 0.01 ~0.8 pmol, cAMP A8 X WK 1:
500

AR B J2 w2 am i R AR 8 25020 ik p
14 ~18 dIE IR R H/KE = A S WERRET,
75 % LW IH B I IS, TR v 9 B G B B2
JAE T DMEM 5% 78 W (& 10% /b 4 1LV,
10% 517G, HE% 100 u'ml™ ' BE& & 100
weml ™D, EE PP AT L A o R R R 4
WG M 2 0.01% 2 R 2 R 78 &
o 24 FLEFFEMRCBEFL 1 mD, & 5% CO,M 48
E . MM EER 3~4 d H— B S
M DMEM, 5742 14 d, L5 4910
AR IS DMEMCE #2481 g L1 5% /D
A IM3E , 5% 5 3%, 30 mmol* L' HEPES LA
FOEREFRE) pHAED W E , [F) i) B 1% &
BEFRAR P 1A DUIE ORI AR B, IR 10
h J5 4 1 F 1 DMEM 55 77 9 R Pk &2 4 A LA
FEAEL Bl 400 1 e ol PR A

NO I 2 W SCmkls 5 v, B 4n i oh
WA BRE F2N O ml 555 E 1 Greiss 1R
A, IR BUE 20 min, T A =545 nm MW
J55 AR MV S PR 0 A 4 It 482, K LB A R 110 I A T2
o e, DARER NO B TBUKF-.

cGMP TR el e 3! a0 e i 97 4
Ji » ST BE R AL P I B 92, I ) AL
A 0.1 mol* L™ ! HCI 1ml, 37°C #& %% 30 min,
Wt F VS WA 0 E cGMP & & RO s A&
HoM 308 plo ARAEE T 5 cGMP ArfE il 100 pl
(RFZETEHEN 0.04~0.80 pmol)BiAE il 100 1l
CBALET 8 pl( = L JE—MEIR AT =1:1), 21
ScGMPTME 50 pl(£) 150 dpme®pl™ '), BL AP
IME 50 p1C1:30000. AEFE AL EEA S
cGMP #r #E i e I3, e K45 A8 A&

cGMP Frife i, Ho B ARFILL 50 mol s L VB IR 2%
MRAN 2 308 ple BIAHEAEY T UK AT,
GERARIN 58 oK A5 A, B 0~ 4T i
B, MR 53 B 258 TH I A M4 G B cGMP: 56 7]
W T IIAKYS IR BESE 2T 1 ml, 7 B
INAE S 8 45 AR AL B AR L, s T, T IR)— 2%
MRZT 5 ml PERE P BRI INAE IR L
FE, BCN R E oy W Ry v s
cpm fH -

il GMP FETHE Ll cGMP #7
7 it R 280 TR S R B AR K, Bo/ Bx I AR, £
—HZ (Bo: ARG HE M cpm 1H — A7 7 1E
SiEEM cpm 5, Bx: bRl 58U S E T cpm
{8 — AR RS G B cpm (), K R1F 5
FE N AH IR Z B0, A48 BTl A 54 17 cpms 1H 5 Bo/
Bx, B 5 1% 0] 3 75 F8 SKHAE d H ) cGMP ik
J&, FAERRREAS AL IE

gultis b ¥ SChEIRHU 2+ s Kor,
7 —H A 25 2 AT Ja 22 7 T EC X ¢ A5k v o
ARV AL T] ) 22 57 F 5 22 93 i CANOV A #4748
TEE AR

i R

1 d-NBP, [-NBP, NAME /% Nim *J JR X35 7%
1) B 20 22 40 i RE I NO [ 52 1)

1.1 % NMDA i3 1 &2 40 OB NO 1152
Mg (5 1)

MM B2 2 14 d ™, 5 30 pmol * L1
NMDA 37C & 10 h, S, o] WA 4 NO
AP T s 5 NMDA 8 G 1 R I AN [E]
WL [-NBP(1~100 pmol* L™ "), "I {F 40 g 7k
WH NO KPS . 5 (-NBP AAl, 4-
NBP(1~100 pmol* L™ "X 41 L 4M & NO K >F
AN E AT BFEARAE ), A8 KR &= (30 ~ 100
}LIHOI'Li ! )HTLEFEUJEE‘JTI%VE% o
1.2 MG A 5 10 AP 48 40 iR T NO 1)
Al

VMR R R 14 d B, B DUAGOBE 1
DMEM ¥: 7235 (N & A RIWKR FE 1 259, 259 14



420 - 2772 Acta Pharmaceutica Sinica 1998,33(6):418 ~423

SR B FRFEARBAN 1% ), 71 DL BSR4 %
BRI, LLIE BGt O, BEE, T 37°C 4k Sk 7
10 hoe HHE& 1 0] W, [-NBP Kl & K (100
pmol* L™ D AEH B NO KB G 5 (-NBP
ANE], d-NBPCO.1~100 pmol* L™ "D AESERE KK
B2 AR T NO, 75 3 ol « L VI H AT

PO AR K, B A R & 38, g gk P 1
58,100 pmols L™ ' HAE R A1 AR B 2. 1]
W, -NBP H [-NBP X ARHE AR 555 3 10 40 R
W NO A7 A [F) I AE -, JE H AR R FIE (100
pmol* L™ I, “H B BRI RIEH. X—
iS5 1.1 Wigi 5

Tab 1 Effects of d-NBP or [-NBP on NMDA and hypoxia-hypoglycemia

induced NO release in cultured rat cortical neuronal cells. Results are

expressed as extracellular nitrite concentrations

NitriteCnmol*ml ™ !/10° cell

Concentration

NMDA induced

Hypoxia-hypoglycemia induced

Cpmol=L ™) [-NBP d-NBP [-NBP d-NBP

Control 2.15+0.09 2.15+0.09
Vehicle 2.76+0.14 2.76+0.14 4.67+0.04 4.67+0.04

1 2.75+0.12 2.80+0.22 4.72+0.03 4.75+0.08

3 2.52+0.35 2.94+0.049 4.78+0.03 4.89+0.09
10 2.40+0.12 3.02+0.364 4.76+0.15 4.97+0.08
30 2.30+0.10" 3.19+0.065°  4.78+0.06 4.94+0.08
100 2.37+0.05 3.43+0.11° 4.53+0.08" 5.01+0.04" "

rts, n=4. "P<0.05, " P<0.01 vs the vehicle point.

1.3 X KC1 -5 &40 OB i NO 115210

EH R4S KCIC20 mmol L DIEE
10 h Ja I 51 #E NO 7K1 1 B & T iy G 76
H: 3,16 0.1 vs A H: 2.15 +0.09 nmol *
ml™'/10° celD, [-NBP A Nim(10 pgmol*L~ )15
VTR0 R AR L, 32017 B 2 BRI A48 i A NO
HINER . 2 d-NBP(10 pmol* L~ X} KCI 35
T NO BHOL B B AE R, 7T R 5 7 & i 2
HRE Do
2 d-NBP, [-NBP; NAME & Nim X J@ A5 77
IR SR 2R 240 L Y cGMP /KT 1 51
2.1 XEHECAEA A T4 A eGMP 7K1
Al

HE 2 7] WL 7-NBP 66 8% W 2 19 T1- = 40 g
N cGMP 7K1, J6 & A8 K50 & (100 pmol
L O, fEH AU E (Z-NBP: 7.64 +2.27
vs AT G 3.52 4 1 pmol/10° cell), M) -
NBP 5 L-NAME #3164, 6% B 2 FA1% 40 g
M cGMP 7KF, HFFEIRERTE 3 pmol s L' &
FILH CI-NBP: 2.05 + 0.46 vs ¥ 7 X

3.52+ 1 pmol/10° cell), LA J Bl 71 & 385 i H: f%
A AT B i ol AIRFEARE N BT d-X (-
NBP X 40 N cGMP /KA RAEH, IE4F 5
HOT A 9 NO Br/E R (GR DAL
2.2 X NMDA fE/EEOL R, AN cGMP 7K
P (B 3D

7E5 NMDA (30 pmol s L™ DB TR,
[FE NN d-NBP(0.1~100 pmols L™ ') fE B 2
Tl g N cGMP K, HAEHIAE 1 pmol = L1
AR R 10 pmol* L™ 'IIA =8, 100 pamol ®
L 'M e FI 5 d-NBP MR, (-NBP &
NAME(0.1~100 pmol L~ 1) 2= I 4 B A% 40
AN cGMP FRFIER . X—4i RANE 4-,
[-NBP AMEBE IR A S B P 4l e N cGMP /K-
s CE 20— %, i H 5 d-, (-NBP X/
NMDA # T4 i i NO B TRUR 20 (3% 1) A
W6 o
2.3 X KClI AR R, AN cGMP /K-
ECE 4

5 KCI(20 mmol* L™ D BEE M [ &, A



7772 Acta Pharmaceutica Sinica 1998,33(6):418 ~423 e 421 -

d-NBP(10 pmol= L"), G851 # B % (1) cGMP

KT g 5 A B, 1-NBPs NAME A Nim( 10

4
% ]
T * *

é 3 _I_.
=
1
E
1.
2
=
=z

1

Con Vehi I-NBP d-NBP Nim

+KCi

Fig 1 Effects of different drugs(10 pmole L™ ")
on KCI(20 mmol* L™ ') induced NO release in
cultured rat cortical neuronal cells. Results are
expressed as extracellular nitrite concentrations
(z+s, n=4). FFP<0.01 vs control group.
“ P <0.05 vs vehicle. Con: control; Vehi:

vehicle; Nim: nimodipine.
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Fig 3
drugs on cytosolic cyclic GMP level in cultured
rat cortical neurons. Neurons were incubated for
10 h with d-NBP, [-NBP, or NAME in the
presence of 30 pmol* L™ ' NMDA. = + s, n =4.
“P<0.05, " P<0.01, """ P<0.001
compared with vehicle group. 4= J-NBP; o—
© [-NBP; e—e NAME.
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Fig 2 Effects of drugs on cytosolic cGMP level
in primary cortical neuronal cultures. Neurons
were incubated for 10 h with ¢-NBP, [-NBP,
dl[-NBP or NAME in the presence of hypoxia-
hypoglycemia. x *s» n=4. "P<0.05, “"P
<0.01 vs the vehicle group. 2—= Jd-NBP; a—
4« NAME; c—¢ [-NBP; e—e [/ -NBP.
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Fig 4 Effects of d-NBPs» [-NBP, NAME(10
pmol* L") and Nim(1 pmol*L™") on cytosolic
cyclic GMP level in the presence of 20 mmol *
L~ ' KCl in cultured rat cortical neurons. T + s»
n=4. "P<0.05, " P<0.01, """ P<
0.001 compared with vehicle group.
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EFFECTS OF D-3-N-BUTYLPHTHALIDE AND L-3-N-
BUTYLPHTHALIDE ON EXTRACELLULAR NO LEVEL
AND INTRACELLULAR ¢cGMP LEVEL IN PRIMARY
CULTURED RAT CORTICAL NEURONS

Yan Chaohua( Yan CH) and Feng Yipu(Feng YP)

(Institute of Materia Medicas Chinese Academy of Medical Sciences and
Peking Union Medical Colleges Beijing 100050

ABSTRACT The effects of /-3-n-butylphthalide( /-NBP) and d-3-n-butylphthalide( Z-NBP)
on extracellular nitric oxide(NO) levels and intracellular cyclic GMPCcGMP) levels were studied in
primary cultured rat cortical neuronal cells. Nitric oxide and ¢cGMP levels were measured by using
spectrometry and radioimmunological analysis(RIAD, respectively. The results showed that <-NBP
(0.1~100 ymol*L™") markedly increased extracellular NO levels and intracellular <GMP levels in
primary cultured neurons that were exposed for 10 h to hypoxic/ hypoglycemics N-methyl-D-aspartate
(NMDA), or KCl media. On the contrary, /-NBP(0.1~100 pmol* L™ ") significantly decreased
extracellular NO levels and intracellular cGMP levels. It is suggested that there is a contrary effect of
d-NBP and /-NBP on NO release and ¢GMP production induced by hypoxia/hypoglycemia, NMDA,
or KCI.

KEY WORDS  3-n-Butylphthalide; Cortical neuronal culture; Nitric oxide; Cyclic GMP;
NC-nitro- L-arginine methy! ester





