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FREE RADICAL SCAVENGING ACTIVITY OF TOKI-SHAKUYAKU-SAN
(TJ-23)

We evaluated the free radical scavenging activity of Japanese herbal medicine,
Toki-Shakuyaku-San (TJ-23; TSUMURA Co. Ltd., Tokyo, Japan),using with electronspin
resonance (ESR) spectrometry. TJ-23 scavenged hydroxyl radicals ( - OH), superoxide (O,)
and 1,l-diphenyl-2-picrylhydrazyl radicals(DPPH) dose-dependently. It also diminished
carbon centered radicals( - C) generated by oxygen stress in the rat cortex homogenate
and inhibited thiobarbituric acid-reactive  substances(TBARS) formation. These data
suggest that TJ-23 has an antioxidant effect and would have a prophylactic effect against
aging and other neurological diseases associated with free radical.
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(1) 1,1-Diphenyl-2-picrylhydrazyl radicals(DPPH)?DW @ =% / — V& #le L T30, M DPPH
B L, 20100 &K MIENTI-23 %2100, LA, TORIMMTE. UK & 41> L (JEOL Ltd., Tokyo,
Japan)iZ{H ESR spectrometer @ Jliv e B MO S Tillwi L 72 4, ficld 335.0 :E 1OmT, ficld
modulation width 0.25 mT, receiver gain 10 X100, time constant 0.1 sec, sweep time 2mino

(2) Superoxide radical (Q) @l % : 2mM hypoxanthine 50, 14 £ U 55 mM



P68 FH7HE5H NEUROSCIENCES #2141

diethylenetriaminepentaacetic acid(DETAPAC) 35, 1% WMERTYIZE D | SAUIKMRIENTI-23%50,.1
Mz 7:# . 5,5-dimethyl-l-pyrroline-1-oxide(DMPO) 15 ;| 3 & U70.326unit/ml  xanthine
oxidase(XOD) 501 &z 10FpI IR, BB % il 1P VICHU Y ESR spectrometerz )\ TEL Fo 5 ()
T L7zo %L, field 335.0 £10mT, field modulation width 0.1 mT, receiver gain 4 X100,
time constant 0.l sec, sweep time 2min.

(3) Hydroxyl radical (- OM® Ml | 1mM DFEREHS - Ek-DETAPACEFINTS 1 i & & 7 L & BRI IC &
H, SHICKIBIEDTI-23%50,.1£0.92M DMPO 20,0135 £ U1 m MMM KK TS o LS IIEE. TORV ISR L |
B E 2V IZ U0 ESR spectrometer & VTR F L& Tl L7z, 4l field 335.0 £10mT,
field modulation width 0.1 mT, receiver gam 4 X100, time constant 0.1 sec, sweep time 2min,

(4) Carbon centered radical ( - CO)®#l5E @ 10§EE(w/v)DA:MILEKTHEIE L 72:ddY ¥ 7 A Dbrain
homogenate 0.1mii240 ;. 1/2mM FeClzriféUlJO/le)ZmM ascorbic acid& K iRIENTI-23%50,.1 %
NENLNZBIEH3 7C. 1 5min incubationl 72D 5, 20, 10DMPO(DAIICHI PURE CHEMICALS
Co. Ltd., Tokyo, Japan)Z Mz 10E M1, SOBE Z i 1-E )V ICILY ESR spectrometer® )W TEL Fod &
R L, 4iihi. field 335.0 £10mT, field modulation width 0.1 mT, receiver gain 4 X 100,
time constant 0.1 sec, sweep time 2mine

(5) Thiobarbituric acid-reactive substances(TBARS)® M w:[4]: 101% :ﬁ(w/v)0)’l~il‘|!.filfn'i,/k'f“1'l‘?
L 7:ddY ¥ 7 2 Obrain  homogenate 0.1mli28.1% sodium dodecylsulfate % 2ml, 20% acetate
buffer(pH 3.5)% 1.5ml, 1% ®sodium thiobarbituric acid#% 1.5 ml, A% /K0.6ml% iz 1007C,
60min®incubation® 1% »7: . AN Klml, n-butanol&pyridinek OPIES5:1, v/v)ENZ. 0
C, 3,000rpm, 15 mini —CL_(LLFIJﬁ MR OIS K E LTo~va P TATFN, R
EEUSA A O & L (EX: 515nm, EM: 553nm)% il L 72,
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(1)DPPH: 1 mg/mINTJ-231dDPPH S ¥ 1 L ¥ 7 F L (0.45X 10 Sspins/m1) %552 J: L7 (Fig. 1)
DDPH
Tt

1204

100
g0 Control

604

DDPH radicals
(% of control)

40
204 xk %k

0
control 0.01 0.1 1 10
Concentration of TJ-23 (mg/ml) \! T1-23 (lOmg/ml)

%k ;P <005, skk ;P <0.01vs control (t-test)

Fig. 1 Effect of TJ-23 on DPPH radicals and the ESR spectra of DPPH after addition of TJ-23
(10mg/ml)

(2)0,:TJ- 238 e KR F 4 5 » = F 4+ > F oA FIY-ERTHETHQ DL T F V(158X
10" s pins/ml) % i) AP 0912315 25 L 72(Fig. 2)o

(3) - OH:FentoniR#EIZ LN /T3 - OHO ¥ 7+ M(1.24 %10 spins/ml) % i JEH AL IS0 L L 72
(Flg 3)0

(4)Carbon centered radical:l¥homogenate!l'! T7 A3 ¥ > M-BifL S -8k 5 i3 & s Carbon
centered radical IR/ L L 72(Fig. 4).



LRAER (T1-23) OFTHNBERIERIZOVT
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Fig. 2 Effect of TJ-23 on DMPO- -G’ spin aducts and the ESR spectra of O, as spin aducts of DMPO
after addition of TJ-23 (10mg/ml)
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Fig. 3 Effect of TJ-23 on DMPO-- OHspin aducts and the ESR spectra of - OH as spin aducts of
DMPO after addition of TJ-23 (10mg/ml)
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Fig. 4 Effect of TJ-23 on DMPO-- Cspin aducts and the ESR spectra of - Cas spin aducts of DMPO
after addition of TJ-23 (10mg/ml)
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Fig. 5 Effect of TJ-23 on lipid peroxides (as thiobarbituric acid
reactive substances: TBARS)
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