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Evaluation of Toyama original brand formulation about
scavenging effect for reactive oxygen species and protec-
tive activity on nitric oxide donor-induced neuronal death
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The present study was performed to evaluate Toyama original brand formulation A and B about the scavenging
activity for superoxide anion and hydroxyl radical by using electron spin resonance method and protective activity
against nitric oxide (NO) donor-induced neuronal death in cultured cerebellar granule cells. As a result, both formula-
tion A and B showed strong radical scavenging effects. It appeared that Corydalis turtschaninovii Besser forma yanhuso
Y.H.CHou et C.C.Hsu and Magnolia obovata THUNBERG which were not contained in prescription B, had strong scav-
enging activities for superoxide anion and hydroxyl radical with the analysis for constituents of the fermulations.
Furthermore, both formulation A and B had protective effects against NO donor-induced neuronal death in cultured
cerebeller granule cells. The protective effect of formulation A was somewhat stronger than that of formulation B.
Corydalis turtschaninovii and Magnolia obovata also had protective activities against NO-mediated neuronal death.
From these findings, Toyama original brand formulation A may be more useful than formulation B for maintaining

and improving health.
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SIMBREG O £ 4 3 v E O FASETERE M IC & 5 RIMEK
OIEMICHd ARG E T C EAUREN TV B, & 51,
a -tocopherol % &8 125 b OB LY T O IEVERR B AE %
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SRS X B FRER SR R IHEE O NTv 5,
oo FAETEEERCHIRBE(WVEOERE A& X b L2 &
DEERTOREAZLME LT, SIREEHRS S L ok
EHETEINA Y YF AT S v FIEEEORRAED T X1,
RIS 3 FHEBREORAETH 2 HH ALY LFFELYNIC
Hooh 489 2 FHICLT, UTOAELSAIZEEINI,
ST LER 2 H 4 2 8E 0 0 & D4R NERICT 5
BOU 12 & 243, IV IMREFEITEIER 26 4 % Y,
MIFHERAER 2 4 2 781 73 S EHRIE(L o R 11 5 UL
WEARES N R, & SICHIRLIER 2 T3 258Ny, #iE
EHAZF T AN gL, R ML XAEUDET B EH
EROMERTF+2REST 24HETHL, cnNooLEE, |
NFB, RS, Uhhg, \BRHI LS & O RER% |8
EHEPERIIC B AT A EE L ORIKL 72,
Biicdk 4 i3, SlliAY) 975y FREELSAB LU
B4, SIRIMAE « SMUESIFEF L5 o b O INHE % T
LRSI 2K R 5 & &, [ARSEERRINEZ v 5 o b iC
BOCIRERS2HEL 7« 7V /X v 2 BT+ 52 L%
WG LW, ol Ehd, WHA - BIRMRESCEEH AT
U, mlgMiE, @IUE, SR 78 & QA REIEG I fF 5 My
OrIFIE D IR H 7238 T & A nTHEME A RIE S Nt
NS DIREEDRIEM I LR RENE 545 &%
SNTWV B, RN in vitro DEBRZRT, WWAHA - B
B & URERA SE O 75 i B T FEIH 75 ¥ % electron spin reso-
nance (ESR) #E4 M W TR L1c, & o1z, MoK
MERFEEIC ST B A - BELZUBAERO B AR T
ZHBIT, in vitro DHEERE L CESMBMAAZ RV TNO
AR (NO donor) 12 & » THE S 2 MG IS
DIREER R L 7o,

B & HiE

WA & BORERAFED RIS & BRI BTIRD &l U Th
o i, mihA Y YF LT3y FILFA (BIF, MAA)
3, UToINHEEOAERBLTZFRE258L, AR
(Panax ginseng C.AMEYER DR, HFE, 30% ELOH il
i+ 2 5455 mg), I8 (Bos taurus L. var. domesticus
GMELIN DG, 75 Vg, HARERL JPXIV #i, /I
#H K 5mg), L8 FK (Corvdalis turtschaninovii Besser
forma yanhuso Y.H.CHoU et C.C.Hsu @i%, thfEpE, 30
% EtOH fhiti = # = 60 mg), MWK f- (Cnidium monnieri
Cuss. ® B4, (pEFE, 30%EtOH it~ + 2 30 mg), #+
FUTIFUVR(AKRE= Y= Allium sativum L. il
%43 100 mg), Ekh (Magnolia obovata THUNBERG DRI,
BARE, JPXIV &, HFEKIOmg), Hihk (Angelica
acutiloba Kitacawa O 1% e ¢4 U 2R, JPXIV
Bk, HFEK 200mg), *5# (Paeonia lactiflora PALLAS
DR, hEE, JPXIV B, AL, 200mg), JIIS
Cnidium officinale MAKINO DR, HAdL#HERE, JPXIV

WA Y AT 5 v VRS OGEEFRE L - I R R

Blg, HH ALK, 200mg), HEK (Cinnamomum cassia
BLeMEe O#tE, EEE, JPXIV MR, AHA, 200 mg),
WME (Astragalus membranaceous BUNGE DR, h[EFEE,
HEHER, 200mg) OBE1805mg M b 1IHETH 5,
CDIERDM ST AD SEFNEENREBR VD%, &l
AV IFNT 5 FUEB (LN, WAB) &L
1. TFZ2DERK

MAEARBIUTALEBAZNFN100g %500 ml DKT
50470, 100°CThBAEL L, &Sk sligsm L <
HATFZBEUNLB T+ REMERLL f2, T F RUHI,
WLIA445%, WLSTB429% TH -7 AL, i, W=,
FERT, AF v 7 IFy (=v=2DF5) 250 TH,
ITHFRFLEBENEZOTEMEAL 2, EENE, MRk, A
A, TR, FERA, WEBRIC>LTE, Hidl&H U ik
T, 200ml /KT L0 3], 100°CThRAE L, & S
ARSI L T+ REER L 72, =4 UK, EAR
(11.4%), Ak (36.6%), ~JHE (4.1%), JIIT5 (37.8%),
R (6.49%), #E (298%) TH -/
2. RMEREEETHORS

Superoxide anion (O2) 34k 4 RIEIC & - THMEANIZ
L, IR O TR S RRICIE L TE Y, ERK
ORIGHERE VS O OER B & & 61 Fenton KIGIC & D
hydroxyl radical (HO") #49"%, %72, hydroxyl radical
iR o b TR S RIBHIC S A, K B ELER L
RIGZEg| &8 UERICEHGIERAARIET I B SNT
W,

ASRIOEBETE, RO T+ 250 L3 EHK Tl s
R L TEBRICf#E L2, % LT, hypoxanthine (HPX)-
xanthine oxidase (XOD) O RIGFHIC & U superoxide anion
TR0, F 4 Fenton BUSIZ £ © hydroxyl radical
ERAESET, WA - BB I UHEREEomAREREC
T B LiEWAESRZIC L - TR L 1218,
1) Superoxide anion [Z%3F % F&EM

2mM HPX (Sigma, St. Louis, MO, USA) 50 ul iz, #h
A B0 ul, 5.5mM diethylenetriamine-N, N, N, N, N’
pentaacetic acid (DETPAC; Wako, Osaka, Japan) 35 ul,
ZE Yy FHELT8IM 5,5-dimethyl-1-pyrroline V-
oxide (DMPO; LABOTEC, Tokyo, Japan) 151, 0.4 U/ml
XOD (Roche, Indianapolis, IN, USA) 50 ul ZiRML, &
VRO AEVIIEL, 7Y -5 Y ' =y — (JES-
FR30, JEOL, Tokyo, Japan) i T XOD #&hI 1 %k D
superoxide anion @ ESR & 7'+ L A8k L 12, KiReRMRY
BIRTE Lce v 7+ VB IINIREHETH 5 Mn O ¥
TF N T BT AR LU, FiZkB0ul ZH WSO v
TSy Pa—bE L, MikofRboIclLAAB X
UB, 2034+ 2 44iki2C02, 2.0, 20 mg/ml
L7260 Z 50 ul iRL THE SR ESR O v 7+
W SHIEEEEH L o, & 51250% DM LibtEE R
BETHH ICokBil L, (RENR S Yh ARy Y p —
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Td % L-ascorbic acid (Wako, Osaka, Japan) % X823k &
LTHW
2) Hydroxyl radical l:i‘fﬁ'éiﬁf%’fﬁ

ImM FeSO+-DETPAC 75 ¢l 2, &li/K50 1, 0.89M
DMPO 20 ¢l, 0.1mM H202 75 ul ’E(’T‘UU L, gL,
7Y =35 VHNEZ 2T HO2 RS2 D hydroxyl
radical @ ESR v 7'+ W AFIER L 7o, Kil&RERTE 1501
E Lty FiKS0ul AR WEBGO Y 7+ iAo v F o —
wEL, #kofboicllHEA « B, 23034 +2%
#ikicw0.2, 2.0, 20meg/mlicdBIL 26D &S0 L] BN L

5N 7 ESR O v 7 vsEEs S, {IHEEE 50% D 5
ARG RETH B ICo 28I LA, 72, L-ascorbic
acid AR & L CTHwv 72,

3. NO FRMEOHZMITMHIER OB
NIKRBERI AR O B 45 1E, BERRISID LR U HEETIT - 2,
HIL, 8HEDY 4 X5 —5 v +O/NEfEH L, poly-L-
lysin (Sigma) ©2 —F + v # L/ 35mm culture dish @1}
T, REHIIC (X 10% fetal bovine serum (Sigma) & 25mM
KCl % 52 basal Eagle medium (Sigma) % F T 6 x 105
cells/ml (2 ml/dish) % ¢/ NMuBE R AN A4 L, 5%
COy, 3TCOZHTMEENIA v d 2 N— 9 — T L 12,

70 7 RIE O W 5 I B o, B 1I8HERE %I eyto-
sine arabinoside (10 £ M) (Sigma) =@M L 72, Z N LIF%
RS AR T, BEEE 8 11 I MR AT eI (e o 4 ot
T -1, M, EYOI D RV L ke IR A

FEYEBRER S OFKBE B,

HEMEIEEH oA 0o, o+ 2485001
Bk 51 % Locke’s solution (mM: NaCl 154, KC15.6, Mg 1.2,
NaHCQO; 3.6, HEPES 5.0, CaCls 2.3, glucose 5.6, pH 7.4)
THEEICHIR LTIt L 72, NO #5314 (NO donor) (2
sodium nitroprusside (SNP) (Sigma) % fH\ 72,

A0 A 7758 o FF At 1 3-(4,5-dimethylthiazol-2-y1)-2,5-

diphenyl-tetrazolium bromide (MTT) &4 Hivy, [Eg19-20
a) Superoxide anion
4 #
[ ﬁ‘
C H
§e
by
el #
_C T
£ ;
O\o :
0 - S

0 022020 O 02 2020 0 02 2020 (mg/mi)

formulation B L-ascorbic acid

formulation A
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DI EL T T, HEER (10, 30, 100 M) D100fETH
x + 2 F A% Locke’s solution (vehicle) <7 L,
Zh & % 35mm culture dish icEE&E L 725 » b/NNEERT
g o 17100 B4 M L 72, Vehicle X T control <13
Locke’s solution @& &AL 7o, 10401, HEJEEE (30
u M) ®100£% T Locke’s solution (2 {Af# L 72 SNP 4 1ZHio
1/100 |EIRMI U 7z Vehicle 123 Locke’s solution @ & % i
MU o, 2484 »# 2 ~—+ L%, MTT (Sigma, St.
Louis, MO, USA) 500 p g/ml @5 L, & 51T 305 R~
VEFaN— b Ltk BB/ A 0.04N HCL %5
& isopropanol TR L, BOGE 70 nm) 2 IE Lz, &
LT, Vehicle icktd 2/, —+& v b+ THFASTERE LR L,
4. #HEHOIE

FANEA P08 (mean) AR (S.E) THEL 7,
HEEZREICIE one way ANOVA 2HIV, post hoc test &
L T Dunnett’s test 21TV, HEKIHEE p<0.05 & L 12,

w R

1. EEBRFEEEETHEORS

Fig. 1icimblz &5t FA, 5B, L-ascorbic acid
D4 ~TIT superoxide anion, hydroxyl radical ® W\ g 111z
L THHEHEFEWEN R 5N, £ 72, superoxide anion i
#4210 (mg/mD) ALK A #5143, M4 BA1.00, L
ascorbic acid #30.34C#% 9, hydroxyl radical 12443 ICso
(mg/mD) 35 AN 4.01, WG BH33.89, L-ascorbic acid
M 0.10TH - 72,

% DHERASED 5 B A%, i, iRk, WAL, 4+
VT IFY (=r=7 DXy OFEEEEE Fig 21105
L7 20mg/ml LITDRET, AZ, @HWHK, KT
superoxide anion It 9 A EiEHLM A S h iz (Fig. 2a),
ICs0 (mg/ml) 2FNEF N AE5.24, ##53.37, L'H?’?Z 17,
PERF 083, A+ v 7 I F 732 TH -1, [

b) Hydroxyl radical

40

%inhibition

0 022020 O 02 2020 00.020220

formulation A formulation B L-ascorbic acid

(mg/ml)

Fig. 1 Rcactive oxygen specics scavenging activities of formulation A, formulation B and L-ascorbic acid. a) superoxide anion, b) hydroxyl
radical. Values are mean = S.E., n=3. **p<0.01, # p<0.0001 compared with control.
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a) Superoxide anion b) Hydroxyl radical
(%)
100 . # #
80 - # # é u #
c 57 c .
2 60 # éé 2 Z Z
i %, k! B
£ 7 7 £ o L
s 7 . = . 5
LT B BN s ° W77/
20 - % 2 Z é # é |
7 7 .
0 i % / 7 &4%/ i % é A% i [ -
00220200022020002202000220200022020 (meg/ml) 00220200022020002202000220200022020 (mg/ml)
Ginseng Bezoar Corydalis  Cnidii Oxoamidin Ginseng Bezoar Corydalis  Cnidii Oxoamidin
Radix Bovis Tuber Monnieris Radix Bovis Tuber Monnieris
Fructus Fructus

Fig. 2 Reactive oxygen species scavenging activities of constituent herb extracts or ingredients (1). a) superoxide anion, b) hydroxyl radical.
Values are mean=S.E., n=3. *p<0.05, **p<0.01, #p<0.0001 compared with control.

a) Superoxide anion b) Hydroxyl radical
(%) (%)
100 - # 7# ¢ 100 ; . Y
. ¥ Z # >
# / 1 Z 7
80 - ' 80 - 7L
c ) # , = N Z ?
:.S 60 # f’ # é 7 # g 60 - 2 é
7 z . ol
2 7, : 2 »
£ 40 - 7 v £ 40 Y
53 7 -7 NS 2 Y
r r
20 ¢§ 2 20 | 2
: w7 | 7
. //éi_/ o [J 0 - - 7 A s EEEE L e
0022020 0022020 0022020 0022020 0022020 0022020 (meg/m.) 0022020 0022020 0022020 0022020 0022020 0022020 (me/ml)
Magnoliae Angeicae Paeoniae Cnd:  Cnnamomi Astragal Magroliae Angelicae Paeorvae Chidi Cinnamom. Astragai
Cortex Radix Radx Rhizoma Cortex Radix Cortex Radix Radix Rhizoma Cortex Radix

Fig. 3 Reactive oxygen species scavenging activities of constituent herb extracts (2). a) superoxide anion, b) hydroxyl radical. Values are
mean=tS.E., n=3. *p<0.05, #p<0.0001 compared with control.

a) formulation A b) formulation B
mg/ml LIFOBET, A%, PR, K, #+77 3 (%) . (%)
F 12 hydroxyl radical I x4 % il EiEHEA & 51 (Fig. 8 80 7
2b), ICso (mg/mD 2 ZhZF N AL 317, 4913868, LN 70
%085, WEKT-2.62 AFVTIF Y 2I5TH- I, 60
B AREESROER, HIE, A, NIV, K, MEOW > 50 >
RO IHME Fig. 3oL, 2.0mg/ml AT D E =
BEe, EAN, 24, A5E, NIT, HERZIC superoxide anion % 40 é
(8] 30 Q

et d BiEEELS A S (Fig. 3a)o 1C:0 (mg/mb) 3%
NENEFN0.12, M) 09.46, 53014, J1[75.65, FEE0.16, 20
#1988 TH -1, Fig.3b i L& 212 2.0mg/ml LL
TorET, Bk MR, SE, I, B, #E0T T 11 1
12 hydroxyl radical 1ot d 2 K& » A o ntz, 10 90 10 30 100 "0 10 30 100
(mg/ml) T NENEF54], SIF1.79, 25287, N7 o e ™ e e wa/m
3.11, ¥ERZ3.17, #HE4.23TH » 12,

Fig. 4 Effects of formulation A and B against SNP-induced neuronal death
evaluated by MTT assay in cultured cercbeller granule cells. a) formula-
tion A, b) formulation B. Values arc mean=S.E., n=3. *p<0.05 com-
pared with control.
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10 30 100 0 10 30 100 0 10 30 100

Ginseng  {(ug/ml) Bezoar  {(ug/ml) Corydalis (pg/ml) Cnidii (ug/ml) Oxoamidin (#g/ml)
Radix Bovis Tuber Monnieris

Fructus
SNP (30uM) SNP (30uM) SNP (30uM) SNP (30pM) SNP (30pM)

Fig. 5 Effects of constituent herb extracts or ingredients against SNP-induced neuronal death evaluated by MTT assay in cultured cerebeller
granule cells (1). Values are mean™S.E., n=3. *p<0.05 compared with control.
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80 - 1 1
70 A
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SNP (30uM) SNP (30uM) SNP (30puM) SNP (30uM) SNP (30uM) SNP (30pM)

Fig. 6 Effects of constituent herb extracts against SNP-induced neuronal death evaluated by MTT assay in cultured cerebeller granule cells (2).

Values are mean*S.E., n=3. *p<0.05 comparcd with control.

2. HEHRITIHIER OB

SNP (30 u M) O 24BN & - T4 % midmiait 4,
A A (100 1 g/mD) (FFTECMNEI L, 4B (100 1 g/mb)
HHEBZIIEIL 72 (Fig. 4a, b)o A4 OEHEF I3k DS
HAR, A, MR, KR, A3V T IV IiconTE,
A% (100 w g/ml) & M (10, 30 xg/ml) » SNP (30
u M) 24 BRSNS & - T4 B s A A B I L
t- (Fig. 5o IEAN, M, 2335, ), R, @& T
(&, AR (30, 100k g/ml), *5EE (100w g/ml), #ERK (30
wg/mb) H5 SNP (30 ¢ M) 24 BRI INC & » THT 2 #ifF
HRRARE & B EcmEl L 72 (Fig. 6),

z =

A ) VFNTS VA A - BBLUZOMERAEED
SBEOW obhid, EHBERICHT aEVWEEEE R TS
TED LM EN 5, in vivo TOHRICHOVTEERS
SIS AERLLENS BH, HNEONMBILIEREET 5
RS T & 5 epigallocatechin, HEF OHEEILIERA 4179 5HK
43T & % procyanidin B-2 % procyanidin B-3 APz #47
T5IENERINTOERD, ZDlEhs, WHA-B
B5in vivo KBV T HIBILIEHEZRBELS 26D LEEZ S
N5,
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M Imic & 2 MEaat o @\ Ic B i 5 NO oL 4
SNTWVEN, SElOEBRICHEWT, WHABICIL,B
12100 wg/ml DiEET, SNP (30mM, 4B AT & -
THS MBI A I L o, ek ld, SRIEFUSENET
SNP FHEMEEFIATE 04 5 8088 = 4 = B8 L OHER A%
A+ 2 OMEENEEBE LA, LWERS 100zg/ml O
FE TR A D TV 52020, AERE IR 253, o0 JEAE Rt I 78
DREFFEIRIC G 3 B BRI EZIEY, B XU in vivo DHEER
ZicBOT—BMUKEI € 7okt 3 2§ R O EREME
AL RIER S MG S hTwWE 2 &k, MLFABLY
A B b IMMEREZF I L TETH 2afESEZL Sh b,

M EE o MESEM B L Cid, hydroxyl radical LA
iz, NO 5 ¥ 4L & superoxide anion & DRIGIC & -
T4E 9% peroxynitrate anion (ONOO™) Aigi\ 5 E M % 17
TELIEDBHOENTVAD, DT &3, EUMERICLS
MHEREE % B4 5 729 I2id, superoxide anion &1 14
52 EOHEEHERL TV S, SRIOKETTE, WHA - B
& H I hydroxyl radical @ 4 73 5 3" superoxide anion 12 Xf
LTHMHIEN AT T 5 EMNHS A& - b, TOMER]
7% peroxynitrate anion OFAEENHIT 2 2 Eick b, #iEt
REEHICEES LLbDEEZ 5N B,

A A L BOMERRAEFEDED L, WULHADH IS
LEABEEFATVEIETH S, SRIOKRF TR, NO
donor FEMIFAIISLIC X A {REEA L, WA AL B
FOBEFTEOEITH-7, Thicld, e ofREED
REficBnwT, AZ, A, HEROoMICMEADAHIIGEN
LA L IEFMC & NO donor FHEMHE AT I X3 2 (4%
HEABA ORI EDBHELTVWEEFEILLNS, DT
E &y, HMEBMAAEIER B L OTEHRE SRR IC £ B A AR
HDOTH OB, 51, WHAREIEMNEZNTHELLA
OFEBREB LD bifF LVWRIFITH B ERKEEN S,

SElOWEIC L > THShicsnE LA ) P+ LT 5w
FALA A - BoEHREEEIEM L, I5EAREL oIk,
ME NI O REIER %/ U 72 BIIREE A LIE o RAEAE R,
Hea PG BRI 2 1 £ 5 fii R E D ISl BRI ¢ H 5 nIREME DS
REENDE, IS, SEBREREL TV THA S Hinkk
FORFILEOTOERPRININETH B LEEZ B,

5]

&

BAROAEFBEEERO T = His L TR S h/ogrfmg sk
H @&EhA ) v+ 7 s v FEREE) OffHERETL 72,
ESR itxFVWTHA A - BRI A4 2 H RS
R L& T A, &I superoxide anion B & U hy-
droxyl radical icXt9 2 W LR AR T 5 T &S
L otn, E5IT, MUFA - Bld& &1 in vitro DEEEH
FHMIEIC 8 VW T NO donor (SNP) i & » THEES 1 B #HF
M2 IS 2 EMBES M E R -, EhfElce DEED
BEHcBWT, WHADAICE TN TL BEHAR & IEFM

A Y YT T v PTG O AR R X - M R AR 1R

WiE B R R & NO SRR I WY 50
TR A SN2 & XD, BBILERE & O
TERAOESS» SEMAABIEB LY biFE LWEBHITSH 5
TIfEMEOSRIE X Tz,

o
AU, EINREEES TR RNE -S4 ) Y

77 v FEEEOHBEHARHBSIcL b0 THD,
HHT 5,

Z i
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