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Abstract — The methanol extracts were prepared from 46 oriental medicines currently used for stroke
treatment, and the effects were assessed on the excitotoxic neuronal cell death induced by L-
glutamate(Glu) in primary cultured rat cortical neurons. The extracts from Angelicae gigantis Radix, Man-
itis Squama, Acori graminei Rhizoma, Uncariae Ramulus et Uncus, Alpiniae Fructus, Paeoniae Radix, and
Cnidii Rhizoma inhibited the Glu-induced neurotoxicity with the IC;, values of 95.2, 218.6, 263.3, 295.1,
297.9, 310.1, and 446.7 ug/ml, respectively. The extracts from Arisaematis Rhizoma, Loranthi Ramulus,
Anemarrhenae Rhizoma, Carthami Flos, Clematidis Radix, Bambusae Concretio Silicea, and Angelicae
koreanae Radix also exhibited significant inhibition of the toxicity. In contrast, the extracts from Aconiti
Tuber, Araliae cordatae Radix, Curcumae Rhizoma, Leonuri Herba, Polygalae Radix, Salviae Radix, and
Siegesbeckiae Herba increased the Glu-induced toxicity at the concentrations of 500 and 1000 pg/ml. Rest
of the extracts evaluated in the present study showed minor or negligible inhibition. Taken together, the
oriental medicines including Angelicae gigantis Radix, Manitis Squama, Acori graminei Rhizoma, Uncariae
Ramulus et Uncus, and Alpiniae Fructus appear to exert pharmacological effects through the inhibition of
excitotoxic neuronal cell death. Further studies are in progress to characterize active principles in these
extracts.

Keywords [ Excitotoxicity, stroke, angelicae gigantis radix, manitis squama, acori graminei rhizoma,
uncariae ramulus et uncus.
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Table I-Effects on glutamate(Glu)-induced neuronal cell
death of total extracts prepared from 46 oriental
medicines. Primary cultured rat cortical neurons
were exposed to Glu (300 mM) for 15 min in the
presence of the extracts at the concentrations of
500 or 1000 mg/ml. After 24h of incubation, the
neuronal injury was assessed by measuring LDH
activities in the culture media. Control LDH
activity was determined in the culture media of
cortical neurons exposed to Glu in the absence of
the extracts. Data are expressed as the means of %
control LDH release from 3 separate experiments
of 2 determinations.

% Control LDH

Samples (70% MeOH Ex) Yield? _release
amples e X OO
P ’ (%) Tat 500 at 1000
ug/ml  pg/ml
Achyranthis Radix (%%) 13.3 972 707
Aconiti koreani Tuber (-2} 37 9717 913
Aconiti ciliare Radix (&%) 13.0 914 654
Aconiti Tuber (-A}) 1.7 1102 104.1
Acori graminei Rhizoma (3%¥) 6.1 255 406
Alpiniae Fructus (2J#]%1) 2.2 55.7 105.7

Anemarrhenae Rhizoma (A %.) 29.8 555 589
Angelicae gigantis Radix (3#) 13.8  39.1 385
Angelicae koreanae Radix (3&) 165 8.9 573

Araliae cordatae Radix (5&) 30 1343 1291
Antelopis Cornu (397 1.6 835 912
Arisaematis Rhizoma (J'g4) 2.1 61.8 66.5
Astragali Radix (&7]) 75 819 634

Bambusae Caulis In Liquamen (£3) nd.  104.2” 113.8Y
Bambusae Concretio Silicea (&3 04 697 575

Bombycis Corpus (373 7.1 nd. 1174
Carthami Flos (&-3}) 11.7 624 429
Cinnamomi Ramulus (AA]) 2.1 83.7 1182
Clematidis Radix (9%41) 24 729 517
Cnidii Rhizoma (&) 15.4 455 583
Curcumae Rhizoma (&) 25 1147 1137
Cyperi Rhizoma (372} 51 765 1217
Eucommiae Cortex (%) 3.6 1055 995
Gastrodiae Rhizoma (Xr©}) 26 1029 945
Gentianae macrophyllae Radix @A) 65 860 83.5
Hirudo (&) 9.0 61.5 68.1
Leonuri Herba (YJ2%) 1.7 1051 1162
Linderae Radix (2.2F) 36 1014 1232
Liriopis Tuber (%E%) 6.3 984 945
Loranthi Ramulus (%3714¥) 114 527 375
Lumbricus (7)) 79 873 954
Manitis Squama (4 2.9 728 70.1
Mori Ramulus (“3A#]) 1.5 63.1 6438
Notoginseng Radix (&) 8.1 825 862
Paconiae Radix (3}2}) 5.5 725 105.6
Persicae Semen (£%1) 42 88.1 84.1
Phellodendri Cortex (34) 7.5 83.5 1009
Polygalae Radix (%) 190 1193 98.0
Ponciri Fructus (2]4]) 14.9 nd. 1222

Vat 25 pi/ml, Pat 50 pl/mi, “Recovery yield of the MeOH
extract from each sample. n.d., not dermined.

Table I- Continued

% Control LDH

Yield® release

Samples (70% MeOH Ex) %) "2 300 21000
ng/ml pg/mi

Puerariae Radix (Z<2) 11.7 80.7 913
Rhei Rhizoma (th3H) 30.5 nd. 125.1
Salviae Radix (24 140 1283 126.1
Scolopendrae Corpus (2%) 110 1046 984
Scorpion (%) 125 781 615
Siegesbeckiae Herba (3]E) 52 1216 1319

Uncariae Ramulus et Uncus &%) 4.1 31.0 65.0
n.d., not determined.
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Fig. 1— Concentration-dependent inhibition of Glu-induced
neuronal cell death by the methanol extracts from six
oriental herbal medicines. Primary cultured rat
cortical neurons were exposed to Glu (300 pM) for
15 min in the presence of the indicated concen-
trations of the extracts, and the neuronal injury was
assessed by LDH measurements. Control LDH activity
was determined in the culture media of cortical
neurons exposed to Glu in the absence of the
extracts. Each point represents the mean value of the
data obtained from 3 separate experiments of 2
determinations.
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Table II -ICs, values of the methanol extracts from oriental
medicines. 1C, values were determined by non-
linear regression of the data shown in Figs. 1 and
2 using Prism.

Samples (70% MeOH Ex) 1Cs, values (ug/mi)

Angelicae gigantis Radix 952
Manitis Squama 218.6
Acori graminei Rhizoma 263.3
Uncariae Ramulus et Uncus 295.1
Alpiniae Fructus 2979
Paeoniae Radix 310.1
Cnidii Rhizoma 446.7
Loranthi Ramulus 582.9
Carthami Flos 805.5
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Fig. 2 — Concentration-dependent inhibition of Glu-induced
neuronal cell death by the methanol extracts from
five oriental medicines. See the legend in Fig. 1.
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Fig. 3 — Inhibition of Glu-induced neuronal cell death by the
methanol extracts prepared from the indicated
oriental medicines. Primary cultured rat cortical
neurons were exposed to Glu (300 uM) for 15 min
in the presence of various concentrations of the
extracts, and the neuronal injury was assessed as in
Fig. 1. Maximum inhibitions achieved at the indica-
ted concentrations (labeled in parentheses, pug/mi)
are shown. Each point represents the mean = SEM
of the data obtained from 3 separate experiments of
2 determinations. *p<0.05, ***p<0.001 by Student's
t-test (vs control).
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