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Effect of Jiumaoning Injection on Overload of Intracellular Free Calcium of Cerébral Cortex Induced by Gluo-
tamic Acid or 5-Hydroxytryptamine in Fetal Rats HUANG Shijing, HUANG Qifu, SUN Sulun Xiyvuan Hospi-
tal, China Academy of Traditional Chinese Medicine, Beijing (100091 ) |
Objective: To explore the effect of Jiunaoning Injection (JNNI) on overload of intracellular free calcium of
cerebral cortex induced by glutamic acid or 5-hydroxytryptamine (5-HT) in fetal rats. Methods: Double wave-
length spectrofluorometer with Fura-2/AM as the fluorescence indicator for intracellular calcium ions ([Ca®*]i)
was used to measure the changes of [Ca® )i in instantly separated cortical nerve cells of newbaorn rats affected by
glutamic acid or 5-HT, as well as the interference of JNNI on it. Results; Glutamic acid or 5-HT :could elevate
the intraceltular {Ca?* )i dose-dependently and induce [Ca®*]i overload. JNNI could restrain the elevation
markedly so as to protect the neuroceytes from injury of glutamic acid and 5-HT. Conclusion: The therapeutic ef-
fect of JNINI in treating apoplexy is related with its action in suppressing the toxic substances as glutamic acid
‘and 5-HT, restraining the opening of receptor dependent calcium channel, reducing the external cellular caleium
influx and preventing the calcium overload effectively.

Key words Jiunaoning Injection, intracellular free calcium, Fura-2/AM, nerve cell

Cal " HEABEE MENTESIRPHEEFEE
R, P HERLFR(C? )i e, R s
M CIE TR L3R, A RS B S i = s g i X
PR) 40 M 5% 0 o BE i 1 B0, SRR A B A 28
(Glu) REAER S-BAFEGHD)SRAUFEENTF
REBROKEHEE SHEHRR LN 2K

S HEERZERPEMIIEESEETR F L8

Ca " MRS AR A, BB, REWRHN

(Ca®" )i myAE{k, R IME 254 X i 2 248 B i) (R 17 £ T

* R B A BB T o6 UK ( No.86-06-03)
1. FEFEFFREAAER (L3 100001);2. bR FEH P
WEEWE ;3. EXFEHTARERA .

PL BRI RY T o KT MOV B R AR AR
HHESTE

1 zhih A Wistar KR 10 2, B /DT 48h
BEAE A A, 1 H BN R s O,

2 ZHEMEs #RETEME, S =L F8]F
BEAHLSTEY 1g, HILRKPEZ K FHFHR S
ARt Fura-2/AM % Sigma &b, L _HETR .
B ERTEKE, DMEM 32 £ Sigma ™.

3 ZBEIE |

3.1 MEBHESE Z2BIRY, UHEE
Wistar X8, 10 52, BURX MK R X =E B % DMEM 3%
RN, DO BRI R A, REABA

aii = % 2~3ml DMEM



F R PR G AE 2000 5 6 A% 20 %6 ¥

BT A S an bR, & 200 B R, B in A DMEM
W MR 10ml, 25 10 8, 4 BInA Fura-2/AM
fEH & ok BF 9 Spmol/L, 37C | %/ § 30min, 4T

1800r/mein, B5 0> 3~ Smin, MO M MITEMAATLR

2 W (NaCl 132mmol/L, KC! 3.0mmol/L, MgCl,
1.0mmol/L, NaH,PO, 1.2mmol/L, Hepes 10.0mmol/
L, Glucose - 10.0mmel/L, CaCl, 1.0mmol/L, F & 1A
2% 438 5 E B )3ml, FARERBERERIT S
S bR, BIK 4°C 1800r/ min, B 0> 3 ~ 5min, B0
IEIAA TR 3ml HRARBEEN,

3.2 A4 GuiB4H.EWE—EREK
By (Ca®* 11, BINA Glu 150umol/L, f [Ca®" )i FI
FEEBEEBIA Glu 150umol/L, BE R HE 3 K
A Glu 150pmol/ L, e 4 MER F A ERE Gl
150.300.450umol/L B #9 (Ca®* Jio S0 7 0 Glu 4.
ST B — B B KR (Ca®* )i, I SOIR F T
Sp( Lk BE R R BT 1/1000) 2min J5, RIKINA 3 1K
Glu 150pmol/L, 5-HT Xt B4, &K WA 5-HT &k
BEY 100pmol/L, @ £ B4 3 K, 4+ 51 #/18 # 5. 5-
HT100.200.300umol/L 7K F8Y (Ca®* )io FBT I 5-
HT 4 A T 3 5 3l 2min J5, A 3 W
5-HT100gmol/L. |

3.3 (Ca27)iMMlE B 0.5ml HRWEWM
2.5ml A TRHEEFEN D, BFTREEH, WE
Furs-2/AM B & AR LU BEHE K, KM
5 R A H 5L RF-5000 B3 56450 656 B 3T ( [ EE 22 H}
MEE M B TR ), MAEE KN 340nm H
380nm, & & 2% 500nm, XM 4 4 Som, FFHRE
BE 4s, MIEF B EFAE TAHHED. (G 1i=
Kd x (R — Rmin)/(Rmax ~ R) X sf3/sb;o HH, Kd 3
Fura-2-Ca* " # 8RB % 3¢, 37C B Kd ¥ 224amol/L,
R 2y 340/380nm BB E L H: Rmax FMA
0.1% Triton-X100 J&§ 340/380nm By 3% 3438 & tLH;

.451-

Rmin #TIA EGTASmmol/L i3 340/380nm e GEE E
H:'[Ei sz ﬂl Ebz ﬁﬁﬂﬁ@%#ﬂfﬁﬂ%‘ﬂ?f J80nm :ﬂlﬂ'{]
W .

4 Sty AR BB, BERRE
® 5547 .

Z X

1 MBETEHEN GluiBERZHLMM(CS i
AEHMEER REIL GREZH BEHR
(Ca?* )i B Glu 70| B IIH A&, (Ca?* )i 5 Glu #
REBIEFE(F=0.916, P<0.01). HBMFHEHEK
AMEIE Glu FI5IHRM (Ca?* Yi FR (P <0.01), T
Bk Ca’t M H, M P AR .

2 FBITESEM 5-HT BRMEHR (Cs )i
HEHMEIER R¥E2, HREV, HEES-HT MR
BB (Ca2 )i A, W EEREMR(r
=0.97, P<0.01), $MWT W0 B #EREE5-HT
BI4RE (Ca?* )i FHERIE BE (P < 0.01), ATBY Lk Ca®”
A, g 5-HT HEEER, R 248

r S -

o R T A LT AL, b ok A B, S DR IR, 458 RS .
a ey RS, B AL AR BRAR, BT A R, Bl
E NEHEERLERE Glu) . 5-HT BFES Y HFH
B T iR Co?" BRNERFYHEX, CH#
ARG ERAGNEE KBRPEREEM, 2SE
WAERENENEHRERSIRERATH BEI;
R, WREEY il RESIIERERLR
HEMOERGE —ZVNIBHREHIANE
(Ca?* )i BB, HVERES THRE . BREBXNE
PR RS (B0 Glu) . 5-HT ML BERA, M5 T Had

IR R B A R Rk, SRR kIR
BB .

1 HETFHEHSENDSEAM Clu RER(C)iKER (amol/L.x+5)

(Ca" Ji

HH 7

B ERE

Glu 150pmol/L

Glu 300umol/L Glu 450umol/L

Glu 3 5

125.22 + 35,22

2654.70£15.45

6573.08 +53.17 1604.71 £ 729.18



- 452 -

AERHEKEA Ca®* X RH Fura-2/AM 18
R T REHME Glu.5-HT EH FAESBa X B EE
WL (Ca2 )i, BB (Ca2* )i 5 Glu.5-HT BN BK
WA, R Glu,5-HT 512K & Ca®* M HHI 5
AR, SRORNSER. R TESRES
L GERSHEPMERRSNESHN, RELEEE,
WOREZH, BHTHOERRMET. THE
B, BT R AR A R A B e D
MR REIR S, ATBRFERA, M T SRR
REAEE Glu.5-HT 3I#2HY (Ca®* )i KB A8, B ILIA
S RO T T ST AT o R B MG T UL, T AR R
BRSO TR, SR AME R LA, RO B
(FEEE R, 1730 M S 40 M S 1 R B AT 2

e gi=i E . = T H ik O aF ==
How e (18 5T 3, 5 FH = 1 2 ARl [~ 55 i &Yy AT [R] 5k

TR RS S S 2000 £ 6 F K 20 858 6 B

BT 4 E P
# % X B

1.Dily JE, Leslie SW. Ethanal inhibits NMDA-induced increase
in free intracellular Ca’* in dissociated brain cells. Brain
Rcs 1989;469:383—387.

2. Komulainen H, Bondy SC. The estimation of free calcium with-
in synaptosomes and mitcchondria with fura-2; comparison to
quin-2. Neurochemi Int 1987;10:55.

3.Kass IR, Lipton P. Calcium and long-tern transmission damage
following anoxia in dentate gyres and CAl regions of the rat hip-
pocampal slice. ] Physical (Lond) 1985;378:313—334. |

1R . HETHEASR THEESHE L. B ES

 WMENFHELPESH 1996:23(2):60—63.

5. ¥ TH 4



