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Abstract

Inhibitory effects of Toki, Senkyu and Tanjin on methionine sulfoximine (MSO) reduced GS

activity were examined. In this study,we used the commercial injections of Chinese medicines which

were produced on a large scale in China, because the inconsistency extraction of Chinese herbs must be
omitted. In the cultured cerebellar granule cell, the dosage of 5 g3 MSO after a 30 min incubation
reduced the GS activity about 80 9% more than the control levels. A 30 min pre-treatment of examined

dosages of Senkyu (0.1-1.0 mg/ml) and Toki (0.05-1.0

) mg/ml), but not Tanjin (0.5 2.0 mg/m!), signifi-

cantly blocked the MSO-reduced GS activity in a dose-dependent manner, although these dosages did

not affect the GS activity, directl

y. Moreover this protection was detected in the glia-rich cultured cells

more than in the glia-poor cultured cells. In addition, larger dosages (2.0-10.0 mg/ml) of Toki, but not
Senkyu and Tanjin, enhanced the GS activity in the glia-rich cultured cells. These results suggest that
Toki and Senkyu help to prevent MSO-reduced GS activity, and that Toki is directly related to the
enhancement of GS activity. These herbs might effect on glutamate-induced neuronal dysfunction.

Key words Toki, Senkyu, Tanjin, glutamine synthetase, glia cell, cultured cerebellar granule cell,

methionine sulfoximine.

Abbreviations Gs, glutamine synthetase ; Glu,

glutamate ; Gln, glutamine ; Tanjin, Salviae

Mitiorrhize ; Senkyu, Ligustrazini; Toki, Angelicae Sinensis; K-1I, Krebs-HEPES buffer; MSO,

methionine sulfoximine.
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Fig. 1 Propertics of glutamine synthetase in the cultured
cerebellar granule cells.
® 2 1/V (- A: Ara C non treatment),——~—: 1/V
(-+A: Ara C treatment)
Each value shows the mean+S.D. of 4 experiments.
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Fig. 2 Developmental population of glia cells in cerebellar
granule cell cultures at 3,7,10,14 and 28 days in vitro.
[T 1 : Ara C treated cell ; glia poor (mean+S.D.)

- Ara C non-treated cell ; glia rich (mean+=S.1).)
Fach value shows the mean+S.D. of 6-7 experiments.
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Fig. 3 Changes in GIn synthetase activity during the devel-
opment of cerebellar granule cell cultures.
[ 1 :glia poor (mean+S.D.), 22 : glia rich (mean+
S.D.)
Each value shows the mean=S.D. of 7-11 experiments.
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Fig. 1 Effects of single administration of Tanjin, Senkyu
and Toki on GS activities (7 DIV).
The control value of GS in glia rich and glia poor cell is
1.11£0.26 gni/hr and 0.60 +£0.11 gm/hr, respectively.
Each value shows the mean= S.D. of 6-8 experiments.
*Significant differences from the 0.5 mg/ml treatment
group; *: p<0.05, **: p<0.01
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Fig. 5 Effects of methionine sulfoximine (MSO) on
glutamine synthetase activity in glia poor and rich cell.

glia rich glia poor
] : control o] : control
~—— a—- 15 a1 MSO A 25 M MSO
-m— 50 g\ MSO w50 M MSO
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The control value of GS is;
Omin: 0.56=0.09 g™ /hr (glia poor) 0.914.0.10 gnm /hr
(glia rich)
Smin: 0.5940.11 gy /hr (glia poor) 1.09%0.13 gat /hr
(glia rich)
30 min: 0.64=0.18 gy /hr (glia poor) 1.1240.23 g /hr
(glia rich)

Each value shows the mean+S.D. of 4-5 experiments.

P T R A E e i 223

GS i M o [ = 3 T & % methionine sulfoximine
(MSO) O RJIREEFE/ MR P 5 GS 12k
LRSI 2 e L 2o % Fig. 512059 (Fig. 5),

5, 50,500 M @ MSO # Kasfifulz @it GS it
DRENFAE % 77Y) T AR NS e fE & A fEo AT
TUSEL 72,5 MDA > ¥ a~— T T, TRl
HEZ BT H MSO @M FTOREIE & B U TR Ay
B ATT B R el s 7z, L
L s, 304D A > % 2 ~— l Tl ;twfff(w’)m s
IZBWTY, AT O GS WL A5G
S, FEUMEIZ MR F THET L f:o

PL L& D b, GS iHVEIZ A 2 QLR 2 gy
R MSO OIS Th 5 5 uM Z EMAN 2 — 7 — &
L TUT TRzl 72,

4. BIEEED GS REEHR

Ko 7 U T oz AR se Tl vz =hEn 38 % 5
uM O MSO EE#EM L ¢, 30900 A > X 2~—F L
72y GS i RUE R .Jn’\f (Fig. 6),

MSO o GS Gz xt3 2 B Mis 77 7 il o 4
HORETHI4T% TH ') 7)) T AN o N e BETHY
38% TH -, TOMITHL T, TR GS imic
RME TS b‘}ﬂ wt P E, I, i L 224

TIROT ORI BT L GS i IR i & g
LT 60-90% N GS Wi RI D RS s, L b,

7 TR DA TN 0.2 mg/ml, 7Y T A
mg‘"’;‘%’i AT MR 0.2 mg/ml AL TR TR IYIZ Y
""" e MSO @ GS iG R FIz 43 2 Hlilh e 8ist & 1L
7z (F1g. 6).

Kz, KAdE A MSO #H o 30 47z Ly L 72 5o
MSO ¢ GS iG#ERRFRN R 2 4 2 I & 5528 7 8B
JUHHHOZ) TR B it s Dut e it e 20
W B R L 72,

MN&E 05, 1.0 L r2.0mg/ml % 30 53D jLiE %,
30 43 MSO % W] Er @ A L 72 8E D GS i E 4 ) 2 |l
L7 (Fig. 7). 7)) THBOLm e BETHN SRR
3, BT AH TS AoFED MSO 12 & 5 GS i
PERR s B R B TR B & e e 72, Bl
14 A H oMBEE T A 2o 0 it cafil i L i o
SRR AT E L TR A » 72, 7Y THO
BEETE, WINoEIEOMIBEIZ SV TY,
FEIMATE ST RS S e L ondZo MSO 35
GS Bz 39 2 g5 TG 0586 & 1Lz,

n#=o 0.1, 0.2, 0.5 3 £ ¥ 1.0 mg/ml BALE RS 350
T, 7)) T A eEECIE 7T B HoMeEET MSO @
GS FHME 53 2 Ee s E I & 1z (Fig. 8).

FH IR TEB T A7 3 2 B0 120 fJW\TiL@}H



224

FIFEDE e MEek (Vol. 12 No. 3 1995)

glia poor glia riel
Tanjin Senkyu Toki Tanjin Senkyu
1207 1207
1007 100 1
w
o)
& 80 80
° X
S 601 ~ - 601
(&) 5
0\2 40 7 ~ 40 A
20 7 ~ 20
~ =
0 0
MSO (S uM)  + + ++ ++++ +F A+ + + 4+ + o+t +
Chinese herbs - + + + + + + + + o+ 4+ + - + + + + + + +

0.1 mg/ml
: 1.0 mg/ml

: 0.2 mg/ml
V272 - 2.0 mg/ml

Effects of Chinese herbs on MSO reduced GS activities (co-administration with MSQ).
[ 1:05mg/ml

Toki

| l
R~

% N
B
. 7
e A
% N
i RA
2 RA
2 RA
va NA
gt A
s A
++++
+ o+t

The control value of GS in glia rich and glia poor cell is 0.62+0.12 4M /hr and 1.13+0.21 gM /hr,

respectively.

Each value shows the mean+3S.D. of 3 experiments.
*Significant difference from MSO alone : *p <0.05 (F value: 3.01).
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Fig. 7 Inhibitory effects of Tanjin on MSO-reduced GS activities.

: 0.5 mg/ml : 1.0 mg/ml

The control value of GS is;

7 DIV : 0.6920.21 gm/hr (glia poor) 1.27+0.27 uM/hr (glia rich)
14DIV : 0.92+0.22 gM/hr (glia poor) 1.87£0.30 uM/hr (glia rich)
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Each value shows the mean+S.D. of 4 experiments.
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Fig. 8 Inhibitory effects of Senkyu on MSO-reduced GS activities.
: 0.1 mg/ml V77 : 0.2 mg/ml [C—1:05mg/ml A - 1.0 mg/ml
The control value of GS is;
7DIV: 0.694+0.21 gM/hr (glia poor) 1.27+0.27 gm/hr (glia rich)
14 DIV : 0.92£0.22 uM/hr (glia poor) 1.87+0.30 gM/hr (glia rich)
Each value shows the mean+S.D. of 6-11 experiments.
*Significant difference from MSO alone: **p <0.01 (F value: 4.02).
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Fig. 9 Inhibitory effects of Toki on MSO-reduced GS activities.
: 0.05 mg/ml : 0.1 mg/ml :0.2mg/ml [ ]:05mg/ml : 1.0 mg/ml
The control value of GS is;
7DIV: 0.69+0.21 gM/hr (glia poor) 1.27+0.27 g™/hr (glia rich)
14 DIV : 0.92+0.22 gm/hr (glia poor) 1.87+0.30 uM/hr (glia rich)
Each value shows the mean £S.D. of 6-8 experiments.
*Significant difference from MSO alone: *p <0.05 (F value:2.77), **p<0.01 (F value: 3.70).
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