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Basic study on the efficacy and mechanism
of action of Goshajinkigan for hypoesthesia

of diabetic peripheral neuropathy
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HPLC
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IRS
KJBT
L-NAME
nNOS
NO
NOS
OPA
PI3K
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PKC
RJG
SNP
SNRI
STZ
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TRPA1
TRPV1
TSGST

HETHR f

aldose reductase inhibitor
capsazepine

calmodulin

diabetes mellitus

diabetic peripheral neuropathy
endothelial nitric oxide synthase
epalrestat

Goshajinkigan (4~HE )
Hachimijiougan (/\BfH1ZE L)

high performance liquid chromatography
inducible nitric oxide synthase
nositol triphosphate

msulin receptor substance
Keishikajutsubutou (FEFZINTERE)
NG-nitro-L-arginine methyl ester
neuronal nitric oxide synthase

nitric oxide

nitric oxide synthase
ophthalaldehyde

phosphoinositide 3-kinase
phosphatidylinositol diphosphate
protein kinase C

Rokumijiougan (7SBEHIZE L)

sodium nitroprusside

serotonin noradrenaline reuptake inhibitor
streptozotocin

transient receptor potential

transient receptor potential ankyrin 1

transient receptor potential vanilloid 1
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Toukishigyakukagoshuyushoukyoutou (247 Ui 4585 A= 255)
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Fig. 1. Effect of diabetes on the 50% paw withdrawal threshold in mice.

@, vehicle (non-diabetic mice); O, streptozotocin (diabetic mice). The 50% paw
p p

withdrawal thresholds were determined by the up-down method using the von Frey
test. The von Frey test was performed once a week. Each point represents the mean
+ S.E.M. of 14 or 15 mice. Tp < 0.001, 'p < 0.01, Tp < 0.05 vs. the respective non-

diabetic group by the Mann-Whitney U-test.
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*%&ﬂ%’\iﬁﬁ%&LT@@Kmvﬁx(Gﬁ%)%ﬁw STZ #5102 &
0 BEIRIFR 2 A L=, STZ # 51 9 H 2> 5 von Frey a2 55kt L C. HIRFE~ 7 A
(CTRL) (2R W IR DOIEFERF~ 7 A (N) (ZHfg L, AE2 50%RHED L5 %
HB (Fig. 2A)., ZnbHa DPN~ U AL LT, 0%, #iEmoIcAbE T/

T EATO, WEBREE T G A A HEl kG, X 52 1 ARG L <, B 5% 1R
(2 von Frey #kbf 2 320 L. 50%BEMHIC KT T 502 2 Fat L7,

F72. AFIZEWT DPN O 2 H7 25 AR1 TH5H EPS AV, DPN OJERAL
T 2 5B E TR L7,

FT9. HEHREGICEBWT, GJG X 50%HED ER AT S, PR~ T 2 O
PRI T DRI T2 ET 2 2 e n e ol T AR TIERNH DD,
KJBT % 50%BED FR-ZIKT S ® 7, —F . TSGST X° EPS #5#ETix, 50%H
DOEALITBIZE SN2 -7 (Fig. 2B).,

Fio. 1 EMOERR5I2E 0, GIG #G5ETIiX 50% B IEREIRi~ ¥ A & [Ff
EE 720 KIBT &5 THAER B0%BEDIK FABIER I L7 &, Hk 512 k-
T, R FSEEMRTERIND Z LR sz (Fig. 20),

Ehic, 1 HEBOEGRE%, BYEE % 1 HEIRIE L CERED von Frey ik & 52
fEL7=& 2 A, GIG FHRECTB W TH 50%MIMEIX EH L, fRRE L OEBRR2NE L
Lol Z Emb, HEEREGL 1 HEOMEGRGIZ K > TBE Sz 50%BEOR T
X GJG DIEATH D = & #iR L= (Fig. 2D),
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Table 1. Structure of Goshajinkigan (GJG), Keishikajutsubutou (KJBT) and Toukishigyakukagoshuyushoukyoutou (TSGST)

Recipe Structure

FHESAL (GIG) #izg, LZEEE, I PUR. RE. HPRR RBER. B EERTL MR
FEEOIITERT s (KIBT) FERZ, ~jHE. KRR, A2 HHEL, P, Bt
BIRISINIR 28R 2 (TSGST) | Mm. FERZ. AJHE, Aud, #ae, HRE, KR, REHE, 4%
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Fig. 2. Effects of Goshajinkigan (GJG), Keishikajutsubuto (KJBT),
Tokishigyakukagoshuyushokyoto (TSGST) and Epalrestat (EPS) on the mechanical
hypoesthesia in streptozotocin (STZ)-induced diabetic mice.

(A) Before treatment with each Kampo extract, (B) single administration of each
Kampo extract, (C) consecutive administration of each Kampo extract for 7 days, (D)
washout of each Kampo extract for 7 days. After nine weeks from the STZ treatment
(150 mg/kg, 1.v.), it was confirmed that the mice exhibited hypo-esthesia; the diabetic
mice were divided into five groups and then subjected to the experiment. Kampo
extracts were administered orally at a dose of 10 times the human daily dose as
follows, 1.53 g/kg for GJG, 1.16 g/kg for KJBT and 1.23 g/kg for TSGST. EPS was
also administered orally at a dose of 0.1 g/kg. At 60 min after administration, the
von Frey test was performed. Each column represents the mean = S.E.M. of 9 or 10
mice. TTp < 0.001, Tp < 0.01 vs. the normal group by the Mann-Whitney U-test. ***p
< 0.001, *p < 0.05 ws. the CTRL group by ANOVA with Bonferroni correction for
multiple comparisons. #p < 0.01 vs. the CTRL group by ANOVA with Bonferroni

correction for the selected two comparisons.
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AT B W TREIR TSEEM 278072 GIG IZ2W T, WG BEAFEAEH O Fife
Brfl 72 &L £ DERFHEIZ W TR 21T o 7o,

FErE & U CHEME ICR v v 2 (6 M) Z HV, e & FERIC STZ # 512 L 0 FEIR
Jrr AR L7z, STZ #54% 9 BIERTIR T 2R L7z (Fig. 3A) 4. #BRIEM DL
B DETIN—T431F %2470 GJG Z & b 1158 (0.153 g/lkg) . 5 55 (0.765 g/kg) .
10 f5 5 (1.53g/kg) & HERE., S B2 1EMEGH S L, 5% 1 FF#IC von Frey
R 2 I LT, 50%RIMEIC M T R A MET L7z,

HE#HEIZB W T, GIG 13RS BN 50%BED A2 T &8, v b 10 %
B CHERBEK T WEER 22D 7 (Fig. 3B), & 612, 1 BEEHREG LI2%ICh .,
FOVERIC R BRI AR, ZOBRAE b A ERICBVWTHAZICKEERE2RD
7= (Fig. 3C),
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Fig. 3. Dose dependence in the ameliorative effect of Goshajinkigan (GJG) on the mechanical hypoesthesia in streptozotocin

(STZ)- induced diabetic mice.

(A) Before treatment with GJG, (B) single administration of GJG, (C) consecutive administration of GJG for 7 days. Nine weeks
after the STZ treatment (150 mg/kg 7.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were divided
into four groups and then subjected to the experiment. GJG was orally administered 1 h before the von Frey test in three different
doses as follows; x1; an equivalent to the human daily dose (0.153 g/kg); x5; five times that of the human daily dose (0.765 g/kg);
x10; 10 times that of the human daily dose (1.53 g/kg). Each column represents the mean + S.E.M. of 9 or 10 mice. Tp < 0.001 vs.
the normal group by Mann-Whitney U-test. **p < 0.01, *p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for

multiple comparisons. #p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for the selected two comparisons.
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SERENY) & U CHEME ICR (6 #iin) ~ v A& MV, STZ &5 X W HERP 240 L
2o STZ ¥ 554% 8 M HIZKFAR T 2 /sl L (Fig. 4A) . & 5-4% 1 K] & 5 KFfHI#R 1 von
Frey sl 32 L. 50%BMEIC KB LG LT,

HEESCHEWT, DPN =7 2 Tld, GJG #54% 1 BRICHEE 7 50%BE O L&
ZIET &, (Fig. 4B). 5HMEZICIZZ OER OB NHO bl (Fig. 4C),

I 61T, @M, 2 EMEREEGICBW TS, DPN v 7 XA Tkt h% 1 K#H < 50%
BEO EF 2K T & (Fig. 4D, F) & 5-% 5 BF# < 2 OERIEEES L7z (Fig. 4K, G),
Fo, BEHEEZBVIRTZEICE ST, DT TH DD GIG 1T L DBEIL T LEEMO
HIR b O b,

— T, WTROBRGHMICBWTHIERERF~ 7 A TIX, GIG 1FERICHEL 5
ZIRINo T,

U EOFERD S GIG @ DPN &R FSEEA X, 5 %R B L, —il
MHOERATHLZ ENHLNE ST,
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Fig. 4. Duration of the ameliorating effect of Goshajinkigan (GJG) on the

mechanical hypoesthesia in streptozotocin-induced diabetic mice (DM) or non-
diabetic mice (N)
(A) before treatment of GJG, (B) 1 h after single administration of GJG, (C) 5 h after

single administration of GJG, (D) 1 h after consecutive administration of GJG for 7

days, (E) 5 h after consecutive administration of GJG for 7 days, (F) 1 h after
consecutive administration of GJG for 14 days, (G) 5 h after consecutive
administration of GJG for 14 days. Eight weeks after from the STZ treatment (150
mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic

mice were subjected to the experiment. The von Frey test was performed at 1 h and
5 h after oral administration of GJG (1.53 g/kg) or vehicle in each experiment. Each
column represents the mean + S.E.M. of 7 or 8 mice. Tp < 0.001, Tp < 0.01 vs. the

water-administered group in non-diabetes by Mann-Whitney U-test. **p < 0.01, *p <

0.05 vs. the water-administered group in diabetes by Mann-Whitney U-test.
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BN TWD (25), AIHIE CTIZ@ED = GIJG @ DPN ERAL FTdeEEHICRB W T, 8
ERZRTEA I VT 4 OBEITRWEE ZTH NO EAIZOWTIEREE LTV
AR DD EER BETT 22L& LT,

% 2T, NO A RkEERFREHTH 5 NG-nitro-L-arginine methyl ester (L-NAME)
23 GJG @ DPN JERAK FSGEERIC G 2 2 5B SV TRGET L7,

FEREM & U CHEME ICR ~ 7 2 (6 M) Z vy, STZ #5102 L 0 BIRIF &2 206 L |
BhE#% THEBIC, REKT 2R L (Fig. 5A). DPN ~ 7 2% 4 5D V7 )L—TF %450}
72. L-NAME /%, von Frey ifB&X 0. GJG DX #5530 47AilZ 5 mg/kg % fENEN &
517,

GJG OHE#EEIZH VT, L-NAME OFLEIZ LY . GIG 2373 50% BfE 2 KT
SELERIZMEA L (Fig. 5B), 5612, GJG O EIZ L D 50% BEA KT <
FH1EMH L-NAME OFTLEIC XV ERT 5 Z &R s iz (Fig. 5C),

—J . L-NAME BMAEERETIX, AETIERWnb 00, 50% Mo FREm 238152
i,
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Fig. 5. Effect of pre-treatment of NG-nitro-L-arginine methyl ester (L-NAME) on the ameliorating effect of Goshajinkigan (GJG)
on the mechanical hypoesthesia in streptozotocin-induced diabetic mice.

(A) before treatment of GJG, (B) single administration of GJG, (C) consecutive administration of GJG for 7 days. Seven weeks after
the STZ treatment (150 mg/kg, 7.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected
to the experiment. The intraperitoneal injection of L-NAME (5 mg/kg) was carried out 30 min prior to oral administration of GJG
(1.53 g/kg). Each column represents the Mean + S.E.M. of 7 to 10 mice. Tp < 0.001, Tp < 0.01 vs. the normal group by Mann-
Whitney Urtest. **p < 0.01, *p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. ¥ p <
0.001, #p < 0.01 vs. the GJG group by ANOVA with Bonferroni correction for multiple comparisons.
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Fig. 6. Effect of sodium nitroprusside (SNP) on the mechanical hypoesthesia in
streptozotocin-induced diabetic mice
(A) before treatment of SNP, (B) single administration of SNP. After eight weeks from
the STZ treatment (150 mg/kg, 7.v), it was confirmed that the mice exhibited hypo-
esthesia, and the diabetic mice were subjected to the experiment. SNP was
administered (1.0 mg/kg, s.c.) and the von Frey test was carried out at 60 min later.
Each column represents the Mean = S.E.M. of 7 to 10 mice. p < 0.001, Tp < 0.01
vs. the normal group by Mann-Whitney U-test. ¥p < 0.01 vs. the CTRL group by

Mann-Whitney U-test.
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PRIGVEARFEAPRRRRE T2 38 1 2 IR ol R T2 %9~ 5 SOS DS ER IR IZ 35 1) D kit & 1L
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ZZT, F2TIND 3HD MHEEHL) D DPN RFR FICKIETEEIC OV TR
L7,

FERENM) & L CHEME ICR ~ 7 A (6 M) Z v, ZhE TLIAEEE, STZ &5k
O OBEIRIS & AL U7z, STZ ¥ 5% 9l BITEIK F 28 L (Fig. 8A), DPN <~ 7 &
KGR E GIJG, HIG, RIG BGHEZDT. £t b 10 [EETCREROKRE &
117,

T, HERESICBON UL, B THD HIG BL O RIG BERIZBWTH, 50%
MiED LAZ, AETEH2VWLo0, IKFEE (Fig. 8B), 1 #EEH&KLGICL Y,
T H GIG L [FEIERD 50%BED EA- KT sE5 2 & 25807 (Fig. 8C),

UboZ &b, GIG DIFNC, HIG 8L RIG b £72 DPN OERAL T &t
HATREMEDRH D Z ENRHHNERY | BRICEWT, IBEOBIRENILB -T2 LB 26
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Fig. 7. Structure of Goshajinkigan (GJG), Hachimijiougan (HJG) and Rokumijiougan (RJG)
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Fig. 8. Effects of Goshajinkigan (GJG), Hachimijiogan (HJG) and Rokumijiogan (RJG) on the mechanical hypoesthesia in
streptozotocin-induced diabetic mice.

(A) before treatment of each Kampo extract, (B) single administration of each Kampo extract, (C) consecutive administration of
each Kampo extract for 7 days. Nine weeks after the STZ treatment (150 mg/kg, 7.v), it was confirmed that the mice exhibited
hypoesthesia, and the diabetic mice were divided into four groups and then subjected to the experiment. Kampo extracts were
administered orally at a dose of 10 times that of the human daily dose as follows, 1.53 g/kg for GJG, 1.16 g/kg for HJG and 1.08
g/kg for RJG. Each column represents the Mean + S.E.M. of 9 to 10 mice. Tp < 0.001, Tp < 0.01 vs. the normal group by Mann-
Whitney U-test. ***p < 0.001, **p < 0.01 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. #p <
0.05 vs. the CTRL group by ANOVA with Bonferroni correction for the selected two comparisons.
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ﬁ?'J /TL/?‘:_}:W o ROy 2 (L3 JUE W 5y & Z OMO VI E 5y (Mg - 11288 -
FEPHEZ - RE5) 12310 T, FENEN=F R Z/FRL, 2 b 4 DSOS =F 27 DPN O
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FhREhY) & L CHEME ICR ~ 7 & (6 #lin) & Hvy, STZ #5112 XV bR & A&k L
7o STZ 5% THHEIZ, AERBEFTIK T 2R L7z (Fig. 9A) #%. DPN ~ 7 2%k
BHRELEZNENE =X AR GRS, ZNETLERBRO A7 ¥ 2 — L CEBR AT

77,

HEHE I WT, U3 R X | M7 AR5 ERIE, 50%BRED EA-%
X P&+ (Fig. 9B). DPN OERIK T2 A RICWE Le, S5, 1SRG 217
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Fig. 9. Search for the effective fractions for Goshajinkigan (GJG) on the mechanical hypoesthesia in streptozotocin-induced

diabetic mice.

(A) before treatment of each extract, (B) single administration of each extract, (C) consecutive administration of each extract for 7

days. Seven weeks after the STZ treatment (150 mg/kg, 7.v.), it was confirmed that the mice exhibited hypoesthesia, and the diabetic
mice were subjected to the experiment. The dose of each extract was as follows; 0.23 g/kg for [LI3&-IR %, 0.03 g/kg for Bff7--#EF, 0.33
g/kg for 4-iE-HRT1-, 0.96 g/kg for PUBE. Each column represents the Mean + S.E.M. of 8 to 10 mice. Tp < 0.01 vs. the normal group
by Mann-Whitney U-test. ***p<0.001, *p< 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons.
#p<0.01,#p<0.05 vs. the CTRL group by ANOVA with Bonferroni correction for the selected two comparisons.
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SERENY) & U CHEME ICR ~ 7 2 (6 i) Z My, STZ 512 K W HERF 24 L
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DR T 2D, RWETF AZBNTIEETOR FABLE I TH -7 (Fig. 10B),

I BT, 1 ERERR G T2 L 2 A, I LR A EHE TIIIEHRIE ~ ¥
2 LRRRED 50%BEZ R~ L, IRWTHF= % 2G5/, WEZ X ZAFKEHT, £
ZNHEER 50% O T EHA 2R D7 (Fig. 100),
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Fig. 10. Search for the effective crude drugs for Goshajinkigan on the mechanical hypoesthesia in streptozotocin-induced diabetic
mice.
(A) before treatment of each extract, (B) single administration of each extract, (C) consecutive administration of each extract for 7
days. Seven weeks after the STZ treatment (150 mg/kg, 7. v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic
mice were subjected to the experiment. The dose of each extract was as follows; 0.13 g/kg for a hot water extract of [L13£, 0.09 g/kg
for a hot water extract of IRi&, 0.03 g/kg for a hot water extract of [ff¥, and 0.02 g/kg for a hot water extract of . Each column
represents the Mean + S.E.M. of 8 to 10 mice. Tp < 0.001 vs. the normal group by Mann-Whitney U-test. ***p < 0.001, **p < 0.01
vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. #p < 0.01 vs. the CTRL group by ANOVA with

Bonferroni correction for the selected two comparisons.
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GJG =% 2—HEIziE, 22 31.63mg & 2.8Tmg D L7 AF=2 b Lo b
V) UNEFEINTWASZ EDVHA L= (Table 2),

Flo, BERARKD S B LEK, RE, B BERO 4 A3 GIG ORGEAK N B E
WCRET A Z ENHLMNIT o722 Enb 2 S BEBASKT F 288 X OH4IToOW
THRERIZ T2 T -T2,

ZOFER. GIG T OM T X/ BIEEITILFE- RUETF AHFET D2 LR LN LR
D, HRAERD X 2 I ERENRZOZLL DO LT AF =00 Ly MV U2 EAT
LZENHBMNERSTEH DD, FFROBEOBEKRT X 2 S 524 B % X

TiEZnzi@B D7z -7- (Table 3),

25 (BKZEKRFR)



SRR REiE

Table 2. Determination of L-arginine and L-citrulline contents in Goshajinkigan (GJG) extracts

SEER

Sample

Yield (g)

Content (mg/human daily dose)

L-arginine

L-citrulline

GJG

9.18 £ 0.12

31.63 £ 0.31

2.87+0.17

Table 3. Determination of L-arginine and L-citrulline contents in Goshajinkigan’s fraction extracts and crude drug extracts

Content (mg/human daily dose)

Sample Yield (g)

L-arginine L-citrulline
[ IR 1.38 +0.03 23.43+ 1.44 3.36 + 0.23
B~ A B2 0.17 = 0.06 1.16 + 0.28 0.01 + 0.00
A s 1.97 £ 0.02 0.49 + 0.08 not tested
WS 5.76 £ 0.02 6.43 + 0.53 not tested
IIE'S 0.80 £ 0.02 8.66 + 0.45 3.38+0.23
RIE 0.52 + 0.01 17.45 + 0.49 0.69 + 0.02
bt 0.19+0.02 2.84 +0.24 trace
FERZ 0.10 + 0.01 0.02 + 0.02 trace
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L7 X2 BEIORL-Y LY UHEEIZBWNTYS, AER 50%BIE O EFICx 51K
TEAZ#RY (Fig. 11B,C). GJG @ DPN &AL FekEEA L, L-7vF=rBLO
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Fig. 11. Effects of L-arginine and L-citrulline on the mechanical hypoesthesia in streptozotocin-induced diabetic mice
(A) before treatment, (B) single administration, (C) consecutive administration for 7 days. Eight weeks after the STZ treatment
(150 mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected to the experiment.
The dose of GJG was 1.53 g/kg, and the dose of L-arginine/L-citrulline as GJG equivalent dosage was 5.27 mg/kg for Li-arginine
and 0.48 mg/kg for L-citrulline. The dose of L-arginine/L-citrulline as 10 times GJG dosage was 52.7 mg/kg and 4.8 mg/kg,
respectively. Each column represents the mean + S.E.M. of 7 to 9 mice. T/p < 0.01 vs. the normal group by Mann-Whitney U-test.
**p<0.01, *p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. #p < 0.05 vs. the CTRL

group by ANOVA with Bonferroni correction for the selected two comparisons.
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Fig. 12. Serum nitrate/nitrite concentration at O to 60 min after administration of
sodium nitroprusside (SNP)
Each point represents the mean = S.E.M. of 5 mice. *p < 0.05 vs. the initial group by

ANOVA with Bonferroni correction for multiple comparisons.

29 (BWKFEKXZFRE)



AR REE RER

KIZ, GIG OFFAEEIT L > TH M ERBIEDIRE D LHRD LD D EiREt
L7,

FEFEMW & LT, HEMEICR v~ 7 2 (6 ##n) MV, GJG R AHKE5- LT, 1.5%1
V7T B I T, FRERIRD HERIL L 45 B AL M3F 2 Griess I THIE L7z,

GJG 5 30 73tk % B — 7 IC M h =R RIEDIREOAEL B 207z (Fig. 13),

16

10 -

Serum nitrate/nitrite concentration (uM)

0 50 100 150
Time (min)

Fig. 13. Serum nitrate/nitrite concentration at O to 150 min after administration of
Goshajinkigan (GJG)
Each point represents the mean + S.E.M. of 3 mice. ***p < 0.001 vs. the initial group

by ANOVA with Bonferroni correction for multiple comparisons.
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B2, DM~ 2% T, SNP £7213 GIG ZH5-% D i ih 2 R IR E IS
WTORFTZIT> 72, ZOfER. SNP X 10 45712, GIG 1% 30 &I =R LY
RED L5 %2787 (data not shown),

KIZ, GIG 2L > TR b/ i ERBBCIREE O BA 23, [RERITERAR T oo
f/lzﬁﬁ%;’um D72 GIGHET TH D HIG & RIGIZE > THRDOND N E S D ORRAEERR
ZAT 2T,

GIG HEHFICH WV TIE, AERMPERBIEWIRED LA 2RO 00, oK

FHEEGRECBWTIE, DI EFICEE 72720 (Fig. 14), —HEOERE2 REd 2
Ll oi,

15

dkk

10

Serum nitrate/nitrite concentration (uM)

Fig. 14. Serum nitrate/nitrite concentration 30 min after administration of
Goshajinkigan (GJG), Hachimijiogan (HJG) and Rokumijiogan (RJG)
Each column represents the mean + S.E.M. of 5 mice. ***p < 0.001 vs. the initial

group by ANOVA with Bonferroni correction for multiple comparisons.
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®G L Ui 8 O HEEHI D DPN ERAK FEIEM & Griess 151 L D HIER R % b
L, AT GIG TO A ZE R IR E O EFDRD S5 DNTOWT, HERE
HNDIREET HZ & & L,

GJG T A ORERAESKIT, LRI+ Th D, AL L TOREE ZFREFENICH
L& ZA PRIIHBHREDO N ) VL EEHT LML, 22T, 20
BV T LORA A& UTHEBENAET 2O TRyt Bz, GIJG B XU,
HIRAESK T 2 P OMIRIEREORE Z 1T 70, HEXGE LT, GJG, MUBE, [Lk-
PO, MR AR R B0 7T LA ERICHE L,

TAEED GIG T AITIE. EREE ORI A A EE L. O SD F Tk
W HERT TN Z DRI D ., & BT F R0, GIG =% A PORSEEA 423
GAET 5 2 L S HeR Sz (Fig. 15),

BARND, GIG BEHIC ERT 5 L2 b PRI ET NO fiko
HOTEARL . GIG \TEH S B RS S M- fER Th 5 = L 2V HII L=,

]
o

)

—
o

4]

o

GJG mmE I T S B ENT
RE #E =ENF

extract nitrate/nitrite concentration (mmol/g)

Fig. 15. Extract nitrate/nitrite concentration of Goshajinkigan (GJG), its fractions
and crude drugs

Each column represents the mean = S.E.M. of 3 or 4 samples.
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FEORFHZI LY . GIG HEHIT L DI NO EED L5 % Griess {EICTRGET 5 Z &
X, REECHDLZ ERHALNE RS2, 22T, GIG BHIZL D1 NO BEDZEAL
IZ2WT, oo NO R§# T 2 nitrotyrosine Z X5 & L THRHTHZ ENTE 50
E D Ik L,

nitrotyrosine |X. NO 234{KNT superoxide & is L. peroxynitrite ~ & Z#i X
W, ZUBNERNOZ R BEOFa v ke OS2 2 Lic X EkEh o1k
BT I B TH D,

FEREM L LT, HEMEICR ~ 7 2 (6 @) ZHW, GJG #f&Nh L, oW\
SNP # & N5 LT, 60 731212 1.5 %A Y 7 /L7 VI FIZ T R RENRD S £ L,
13 572 i H @ nitrotyrosine % ELISA 7EIZ THIE L7z,

SNP #5-8£Tld, A& 72 nitrotyrosine @ _EF-23ERE 4L, 912 NO 2AHEIN L 7= #&

RERLIZEBZ Oz, — 5 T.GJG HHHTIE, AR TIERW S OO nitrotyrosine
O DR S 7= (Fig. 16),

400

w

o

o
]

200

100 A

Nitrotyrosine (nM)

N GJG

Fig. 16 Serum nitrotyrosine concentration 60 min after administration of
Goshajinkigan (GJG) and SNP
Each column represents the mean + S.E.M. of 4 to 6 samples. *p < 0.05 vs. the N group
by Student’s #test.
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ARETIX GIG I2 X% DPN ORI FEEHICOW T, ZOHEDAEELR L DNCEH
TRk Gy DYRFR 7 B ICRF 21T - 72

FATHIZEIZ W T, AU 77 F U RMIERE T L~ U A TR bV
X LT, GIG BEL O, Z20EH TH D HIG, RIG 1T, W HIHIIENRD S
T (19, 22T, ZhboMiERNEN DPN OETK FIZh 2 5 EIZ OV TR
MNEATHTZEZA, WTNORFIZEBNTHERIK FUEERZRD T, Lizn> T,
T D N AR AR SR IR RAIR IS T 2 AN T EN D Z ERREB I
T2o Flo. NG HOERBREEZEZ D &, %Y O, FER. FE, BT 4
AFICH BRI FTUEERICHES LY D LExbN5,

IS, HEICBIT DIRATEOE NS, w<oﬂ@&w~ Iy L, DPN @
ERAR TSCEERIC G 2 DB RGF Lo & 2 A, (L3 RIEE 5y, b1 R 5y
HREE G5 COMVMER 25880, 8- Ba0 1 filLﬁ@ﬁﬁﬁ ;ofﬂ%%«
Wiz, WEE-REIE, b 3AFIZIE L, M- RiE. GIG & HIG I23kd3 54
WThD, £l-. P -HATTIE GIG ICOREENDIEETHDHZ Lb, GIG ITE
WTRRR TSEEARR LMIRBOONTZ & & —HT 5,

INOAEICEDEMEZ S LT, LEE- JE - Mt R D 4 £3KI2817 5, DPN Ok
TIRTICHEZ DB ERF LIZE ZA, WTHOAKICEW T H TR TUEEH 2R
B, EOWEIX, FEE > LS >RETH o7z,

IHNETIZ, GIG 1T XL DR FUGEERICIE NO EATLEEZ N LIE/ETH S Z
EDTRBEN TS, JATHIZEICE VT, GIG X NO 24 LR iEM 28> 2 &2
WS TEY (20), ZOMAAKTIE, LFK, RFEICBWT, NO EATTEERIC
;5mmW@%mﬁ¢m# W HNTND (13), ZNHDOFMEENS L, GIGBLIUA
RS R 1T BIRTAR T B & LT, NO BEEA SUEIEM 20 LT-ERBFEET 5 2
}:75>ct%§<%x%n7io

Fio BB TR X 912, GIG I & 2 BRAK F BB Z R 5 TR B,
Bh% 1 RRETHLRO O, ERETOEREBITHL a5 25 L, GIG L
DR T EA & LT NOS OB CTld7e <, NOS ~OEE O L < 1Z NOS
DOIEMALH DT, O T OEFERFSZ ENE 2 bl

ARETIE, GIG 12X D NO FEATLHED NOS ~DRBEHABZN LI TH S0 %
Bt L7z, — %A, NO X L-7AX=r a8 s L, NOS Ik~ Chakahns, £
k\hVFw)/i\E%WTE%@%&&_iDﬁ%%ﬁﬁ\h7w¥:mG%@
INHZ LT BOEE L LTHH SN, EBITHFEICEWT, DRI L-7 ¥ =
BIOL-Y bV U EFIRNES L2 2 A, I EEBRICWIEE & cGMP O _E&HH3
5% 12 B — 27 2880 b, BN TORMMEDO EABPEO 5N TWD (21),
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Ly MU R LT A= R L, XM AT A Z7 80 7 1 bE<, NO EAICK
JAHEEE L THEERFEZHSTHND EWVZ D5 (22), £ 2 T.GIG B LOHZIE S,
ANERICEEND, TNOOT IV BEERLIZE ZA, GIG (TEFAR T EFEH
ERTREEOKEZEATHIENHLNE R ST, FATHRIZE T, Mg L-7
X = AREPEEM L TWDITH b BT SN BHT72IC L7 v = 2 s
HZETNOFEENTLET AT AX =0 RT Ry 7 ABRHBNTWS, £72, L-7/L¥
=UBEOPL Y MU RG22 L LT, InvivoTlE, 7y hETUHFITBNT
L-7 =& Ly bV OB TIk B G R B O 7 L% = R EE,
MHALRBIIRED LA PROLNTEY, Ly MY AR L7 AF =0 DA F
TXAZEV T 4D EHRIELZERWESNTWD (21), £72. invitro TIX, &k
EEF RN S (HUVEC) 2 5 7V a— A FICRET 2 & TeNOS # /%7 ORISR,
NO AN SN LOD, LT AX =V BXORL-Y MU UEIINCEY, b0
EIERFRO bile (23) EHESN TS, ZDOZ LD, GIG Y OEE AR NO
PEAEZTUEL IRE R~ EBE 525 2 &0, RIKTUGEERZRO -0 TiEnn
LR E NI,

— 5T, GIG ERAEKIZBIT 2 20607 2/ BROMBIRO R L, ILEE, RET
D ENROEMERST, LNLARRS, AWAEETHLOICHEADLL T, M. &
FIZOWTIE, ZNHDT X JBEIFEAEGERNWZ LB LN E RS, Thbh,
ANEHKICEEND IO ORE & T OREITUEEMICAHBITEED b ko Tz,
ZD72H, GIG & L CORRTAR TSE NI, WEOMKE D472 57 NOS OfEME k%
I T HIEfER S Z LRS-, HUVEC % H\\7z in vitro TORFHZEB W T,
MR 5 T 5 cinnamaldehyde 78, Akt/eNOS, PISK/ARS @V »fg{k% /LT NO
PEAEZTUET 5 2 L3 HE ST b, 72, cinnamaldehyde 75 NO O/ A A7~ A
TV T 42 ERIEHZEICED NO oL 21EIEELTLE L, SHR-CP 7 v F®
MEFEFIELZEBHLNERSTND (24), LEER-> T, GIGIZX % NO FEE
LT, HETHD L7 AVX =B L LY MY oSG2z, NOS OiEMEb%
NLIERLH D 2 ER PRI,

72, NO FEAETUEERIZOW T, GIG B L UF O F O 0% 5% O 1 2 F gt
WIRENOIRET LT L 245, GIG TRARR LA ZROLLLOD, fOFHGIZB N T
E. 2O EABRO NPT, 2T T, TX ZAHOMIEA F U AREDOWEEZIT- 7
& ZA, GIG ITITREDHIEA A NEFENTEY . ZOREMIFERERDO S DT
bHZENEBEZLNT, ZOZENDL, GIGIZ X DI EZRIEWEE D EHIT, NO
PEETTIEIZ L2 b DLV b = F RHEROIHIRA 42 ORI L 5B TH H 2 LR
X, DD, GIGIZL D NO EATTHEICOWT, MPEFBRBIED ) S RET
52 EIFTERDS T, RIZNO R TH 5 I+ nitrotyrosine ZIE L7-, + Dk
R, GJG & 5% O M nitrotyrosine (%, TAIZK LT, CTRL £V 2580 64
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72, nitrotyrosine (%, & O KIEFEIZ I T superoxide & NO 23t L. peroxynitrite
DAER SV, ZHUDBAEERND tyrosine &7 5 Z & THEMIND, FEITHEICEN
T, 7 v MBS GIG & 0% 5-#12 catalpol <° loganin 72 & OHIERLIER 2 & oA
U RA MMEE®D 1 RFHLINICE— 27 202 TWd (25) Z &b, Zbo{bEmns
W XD Z 22X » T, RN superoxide 232 4L, nitrotyrosine DA% A3
fl &Nl Thbd EBEZ LT,

ZDEIT, GIG 1L D NO EADZE L Z ERINTHEZAD LN TETELT, in
vivo CINEIR A D Z LITEFICHREETH D LB X 4% invitro TORGTEITH 2 &
T GJG O NO FEEATTEERIZOW T OFEMZR BT 2179 2 L ZFHE L T\ 5,
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FEE FERFEREAREERREETREERICK TS TRPVI BEI WAL F¥ X
VD5

AIEICB VT .GIG Y ED LT X = BLOL-Y by o512 X > TDPN

@miﬂfﬂ?ﬁﬁlﬁf/ﬁﬁﬁ% W7o, LU b, BERARKIZIT 2R Mo ER I

OIEEE L ZOERIITMER 2N &b NO EATIED M & LT, NOS ©
EHLERZ AT 5 B2 6N, £ 2 OARENL, RIK TIGEER 27587 21FH A
(ZOW TR Z1T 272,

—J7C. transient receptor potential (TRP) F v R/WIIIEEIRIGA 4> F v %L
ELTHBIL, Ca BN ~RATHOLE SORKEE LTEZOND, £72. GIG 1
RS TH HIEZIZE £45D cinnamaldehyde (X, TRPA1 F ¥ f/LD7 T=A F & L
THLNTEY ., 7 v MW TIREGRBEFNREFLIEOEMABO 5N TND

(26), F7=. cinnamaldehyde I% in vitro 23T 2 HBFHI BV TH eNOS OIEMH:AL %
rLT. NO PEAZTTET 2EANRD LTS (27), AR TE, BT
AESKE LCHE L TR Y | RdGEER S S TW A2 oW TS EEIO/E
M N EESND,

ZZ T, GIG DIfEHARE LT TRP F v XN EbL L AlgEEE AL T 5 2 & & Lz,

#E— FEBSILODO TRPAL B V1 F¥ RXNAEA L EREIE ThEER

XU DIC, FHBREICHB VT, DPN OGMER TIEsE AN b, BEME
«WTi%ﬁ%Mm» 1O BTV S TRPVL (28,29) & GJG DA F ek /ER I DWW

TORETEIT> T,
FEREM) & L CTHEME ICR ~ 7 2 &2 vy, STZ #5512 L v KRS 2458 L7, STZ #%
Gt 8 #Hl BITRIN F 28 L7z (Fig. 17A) %, DPN~ U 2% 4 DO 7 )—F\T55

. GJG #5- ORI TRPV1 7 &% T =X NMLE L T, £DOEEEE L7, von Frey
WY H, TRPV1 7> # 2=AZ Kk & LT capsazepine (CPZ) % GJG DOfk#5- 30
STANZ 5 mglkg & MEEN&K G LT,

GJG DHEF 5 TRD bz 50% MO FH-Z2IE8 T &8 5 1EM1%. CPZ ORLEC
Lo THE L (Fig.17B), 7. 1 HMERK G LD GJG OEM b FERIC, CPZ
DHMLEIZ LY . ERREEDR R E D BT (Fig. 17C),

ZORERND . GIG IZ L DR FSCEEM OENA L LT, TRPV 1 23345 L T
D EDRE STz,
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Fig. 17. Effect of pre-treatment of capsazepine (CPZ) on the ameliorating effect of Goshajinkigan (GJG)

(A) before treatment, (B) single administration, (C) consecutive administration for 7 days. Eight weeks after the STZ treatment

(150 mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected to the experiment.

The intraperitoneal injection of CPZ (5 mg/kg) was carried out 30 min prior to oral administration of GJG (1.53 g/kg). Each column

represents the mean *= S.E.M. of 13 to 20 mice. "Tp<0.001, "tp<0.01 vs. the normal group by the Mann—Whitney U-test. ##p

<0.001,#p<0.01,#p<0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. **p < 0.01 vs. the

GJG group by ANOVA with Bonferroni correction for multiple comparisons.
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S 512, TRPAL & GJIG DREFEAR F#EMIC OV T bIRBRIC, TR T 278 L
(Fig. 18A) . ##l%47 o572, TRPAl 7> % Z=% h & LT, A-967079 % von Frey i
B B O GIG RR D% 5 30 /7 RiIIC 6.22 mglkg Z MEVEN#S Lz,

ﬁ@&@ IZBWT GIG TR L2 50%MED EH AT S A 1EHAIX.A-967079

DOREFLEIZ L > THEK L (Fig. 18B), LL7end o, 1 AMEK 5 CTlid, ZO1EH
DI RITE I TH - 7= (Fig. 18C),
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Fig. 18. Effect of pre-treatment of A-967079 on the ameliorating effect of Goshajinkigan (GJG)

(A) before treatment, (B) single administration, (C) consecutive administration for 7 days. Eight weeks after the STZ treatment

(150 mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected to the experiment.

The intraperitoneal injection of A-967079 (6.22 mg/kg) was carried out 30 min prior to oral administration of GJG (1.53 g/kg). Each

column represents the mean = S.E.M. of 6 to 10 mice. "tTp < 0.001, "*p < 0.01 vs. the normal group by the Mann—Whitney UF

test. #p < 0.01, #p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. **p < 0.01 vs. the

GJG group by ANOVA with Bonferroni correction for multiple comparisons.
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B R, MFO TRPV1I 8L VAL F¥ 220 LB RIE TREER

AIEIIZIB VT, GJIG IZ L %5 DPN OERAK FSGEEH OEH RO & DI TRP F v
FADREGARB ST, JIFEICBW T, BB KL UMFZ, NODEETHD L-7 /v
FoUBIO LY MU UEIEFEAEEGEERNDOIZHEP»D LT, RIK TYEER
BRI, T T, BEBIOMHIcoWT, ZOEMAE TRP F ¥ FLOEEIZSW
THRE 1T > 7,

XD, FEITHIZEL D cinnamaldehyde ® TRPA1 Z4r L7=1EH (24, 30) 723k
%éﬁfb\é ZEMS FEEOERIZET D TRP F ¢ R~ OBEIC OV TG LT,

FErEM & L CHEME ICR (6 i) VWX%FHI/\ STZ #5512 L 0 BEIRIm 2 &k L
7co STZ #5-4% 8 M BTN T 2 /78 L7z (Fig. 19A) %, & RERICL T, &FT
VA A=A MLESCHBRER T 2O ARG 21TV, 5 1 K2 von Frey iR
% I Ni LT 50%RMEIC KA T B2 MG LT, B =X A0 &1L, R IK TUEE
%R 0.02 mglkg TRAO®KS LT,

FERETX AOHEBFRGICI VRO SN 50%MED EH KT SE51EMIX. A-
967079 553 L N CPZ ORTLEIZ L Wik L7z (Fig. 19B), L L7en b, fEETF R
FEJ B G TRRO SN T-AERIX, CPZIZX > THELZL DD, A-967079 DR

ALEZ K o TIXERDRD vz o 72 (Fig. 19C),
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Fig. 19. Effect of pre-treatment of A-967079 or capsazepine (CPZ) on the ameliorating effect of Cinnamomi Cortex (f:F%)
(A) before treatment, (B) single administration, (C) consecutive administration for 7 days. Eight weeks after the STZ treatment
(150 mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected to the experiment.

The intraperitoneal injection of CPZ (5 mg/kg) was carried out 30 min prior to oral administration of /% (0.02 g/kg). Each column
represents the mean £ S.E.M. of 7 to 9 mice. "1Tp<0.001, "Tp< 0.01 vs. the normal group by the Mann—Whitney [Ftest. ##p <

0.001, #p < 0.01, #p < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for multiple comparisons. ***p < 0.001 vs.

the 12 group by ANOVA with Bonferroni correction for multiple comparisons.
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W, B OERIZEIT A TRP F ¥ % ~DBEIZHOWT b REIREIC . RUEIE T 2
#L (Fig. 20A) . BEt&1T-o72, MF=F 20 581%, TR TUEEN 2RO -
0.03 mg/kg TREAEE L=,

Bt 7= 2RO HEHR 5L VRO Bz 50%MED EF 2K T S8 5/ER X, CPZ
DETLEIC L > THELIZH DD, A-967069 DRIALEIZ L - TEOIEH DTN K %2R
2otz (Fig. 20B), ZOFKFET X T=A ML DEEL, W% 20 1 #5H
R 5B W T B ABRICERD b7z (Fig. 200),
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Fig. 20. Effect of pre-treatment of A-967079 or capsazepine (CPZ) on the ameliorating effect of Aconiti Radix Processa (ff 1)
(A) before treatment, (B) single administration, (C) consecutive administration for 7 days. Seven weeks after the STZ treatment
(150 mg/kg, 1.v), it was confirmed that the mice exhibited hypoesthesia, and the diabetic mice were subjected to the experiment.

The intraperitoneal injection of CPZ (5 mg/kg) or A-967079 (6.22 mg/mL) was carried out 30 min prior to oral administration of ff
+ (0.03 g/kg).Each column represents the mean £ S.E.M. of 5 to 10 mice. "T'p < 0.001, "tp < 0.01 vs. the normal group by the

Mann-Whitney [Ftest. ¥p < 0.01 vs. the normal group by Wilcoxon signed-rank test. *##p < 0.001 vs. the CTRL group by ANOVA

with Bonferroni correction for multiple comparisons. ***p < 0.001 vs. the [fff group by ANOVA with Bonferroni correction for

multiple comparisons.
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GJG 12 X2 ERAR NS EHIZ W T % FOMAGIZ L > THEINLZ L E2HH

IZL72 b DD FNAEIEDRRGEERS R B ITIE OS2 TR RAR T e FH 250
HIHZ &iFTcern, £Z T, NO Féé%ﬁ@ﬁzﬁﬁ & LT, eNOS O b % LT-1E
MHR & DD TIERWNEE R,

eNOS (%, MENEMIaIZHEELT 5 NOS TH Y . nNOS &[RRI HEL L T
BY ., FHEHNOS (INOS) O X HTFFEIND Z L1, — T, eNOS OIEMA
& LT Serll77 O U VAL LN TEY | FIPHCHANS L - TR 5 2 L3
HBNTWS, ZOU UBEE, IVET=2Y > (CaM) IZL > TR ESND Z LB
Mo TS (34), CaM 1L, FAN ALY T AEBEO ERICX Y | EH a5,
ZZ TN T MREO ERIE MRS X b3 RY 7B oSt & Ak
D DIRADSTeONBEZ BND, BIEICBNTIE, Gq ¥ /™7 B RKAR DR
5355, Gqg # o7 WERSRE~ VI RBRERHTH2Z LI2LD,
phosphatidylinositol diphosphate (PIP2) 23 1/K 53 f# X A1, inositol triphosphate (IP3)
DAERMSND, ST IPsIZ/MaRB LI, 2 hayr RU T b0 R T Lk
ZME L., CaM ZiEMALEE D, BEIZHOWTIL, Mas NS OFRAIZE D 5 F v %L
SEEERBERT 5 2 & T, MlaN s> T AREN ER L, CaM #iEHE L S H 5,

— ATV T, DPN Of%il & TRPV1 F ¢ RV OFEBUZ DN TOHRE D
<OMNdD, ZO TRPVL [FHERF~ 7 ZADFFEHIEHIZISV T, DPN RH O FEE
RCHRILEADPRBD B, B ORMER TIXZORBDOBMONRBD LTS (28,

29), £7-. Z® TRP ¥+ x/ViX, TRPC, TRPV., TRPA, TRPM, TRPP, TRPML
D6 OOV T Ty I U—IIHhEI, IFERRGA A Fr e LTHHILND,
ZD 5L, TRPAL 1%, GIG HAKAIETH H L1 F £ 5 cinnamaldehyde (2 X V1%
ML DT e, LN TWVWD, FEITAFEICIE VT, cinnamaldehyde (%, ARE R ~D
EME LT, 7y MW TG BEKALREFROHEMAZFED 5N TWD (26),
%72, cinnamaldehyde % in vitro |25 2 HEHIB W TH eNOS OiEMH/LIZ L D NO
PEATUEER RO 6T s (27),

NHDZ EnD TRP 7+ x4V DPN ORHAR FUcEERICB T 2EHED O L
DTHDHEEZ GIGIZ L DI FSEEENIZH T 5 TRPVL B LA OB 525
WG 2T 2 72,

T UBIZ, GIG T K DEHAR FSBEEMICOWT, CPZ & A-967079 A Rifk 5 L7z
LA, HEFGIZEWTIX CPZ & A-967079 & HIZEGHIR P EH O &7
oo SHIT, 1 EEERR G IZB W TIT CPZ é & D EFAR TS EH DI R 20 7
HOD, A-967079 TlE, T DIEHOIERITE B2 b DI E»7-, ZZ T, TRPAL
T A=A NTHH Y BINEIKOFER S “C&’)'é cinnamaldehyde DfEA#RIZHEE L
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72, cinnamaldehyde (%, TRPA1 (Zxf L CHAR A L. EHEILT 22 &M b TH
% (30), L7=3> T, GJG TRD H72 A-967079 12 K HAEF OTEIAWH L= D
cinnamaldehyde 7% TRPAL I[ZIEHEA L, Fcm i b vdFgasns Z & @'@‘
HTEMEZBNT,

F7o. BEBIOMFIZBWTEH CPZ BXL O A-967079 12 & 2K IK FkEIEMIC
5.2 285 et Lz,

Tl BERGIZBWT CPZ & A-967079 & & IR Pk EEH O H L AR
Wiz, 1 HERMEGE G528V T CPZ IC X 2 ERIR FUEER OB R EZR D=L DD,
A-967079 IZ L D1ER DO ENFBO o T-, ZhuE GIG TR b1k & FH
BRObHDTHDZ &, TRPAL 4t L7-{EM % cinnamaldehyde 231> T\ 5 Z &
NEZ LT,

—J7. WFTlE, BEEFRSIZBWT CPZ 12X 2K T EERAOMKERDI-L
DD, A-967079 12 L HERAOEEBFRO biviehroTe, ZOZ& kX, 1 EFhEk S

BNTHRIERICERD BT,

CPZ Z#MUE L 7-#ETIE, GIG BL UL, Mo inicksnTh, HiEl), ‘@%’iﬁ&“
HEHIURRIR FRBERAOEREZRDT-ZEND, GIG BRI ORRE, I
TRPVLIZKT BT A=A MMEENDZ ERB I NI, LOLAERS, GJG:J’oJ:U\
Rz, MBI 9 %5 TRPVL 7 2 =2 MIBT 5 T8I R 722 &6, TRPVL
T A=A MERZH S RGP EEND Z &R S Lz,

£72. GIG c:m\f\ A-967079 |2 X D EROMEBEDIICE EF o2 Eind,
GJG & L CTOEMIZIZ. cinnamaldehyde (2 &2 EMEER & g 2 iy NGRS Fik
BIEMIZ b\f%éjfﬁ% & DRI S Tz,

FATHHFRIZEB W T, BERIE 7 v F OB ~TRPV1 7 A= N Th DI 7 A
DB K o TIEMBFERENFE I, 7 T=2 MBI Lo T, #ifil &4
722 &6, TRPV1 OiEMALSY DPN I O%EMREEH COEGEFEICHFE L TWDH I &
DWESN TS (81), F7=. TRPA1 7 2=A T 5 Chembridge-5861528 i,
STZ #% DPN g7 /WVICBIT DM 7T 07 « =712k LT8R IREZ R L2 2
& (32) MIEINTWD, ZDX 52, MR TO TRP F v /L7, DPN OFIES
B OV BT DIEHAE LTHEZ LN TV D, GIG BL UK, Mt+=%
A2 X 5 DPN OERIK Pk #EA & LT, TRPV1 5\ ik, TRPA1 2% —47 v k&
LIZ A= REBNTFET D 2 EDRB Sz, L Lans, Zhbo TRP v fb
~DOVERD, eNOS OIEHEALIZF 5T 202 62T TE TE LT, nNOS ~DIEH
ThorAeEELE 2 b,

NS DOEATHIE D, DPNIBEIZBIT 2% —7 v & LT, TRP Fv¥ RVDOHE
PEIZEWEEZ BT, GJG 12K D eNOS iEHbicB I A21EMAE LT, TRPV1 &
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FO'TRPAL SHERE L TV D E D b & O TGt 217 9 72, HUVEC % v eNOS
DIEFHALIZ DWW T ORET &2 BIET > T %,
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BNE REVABIUHERF~Y ZAORMLERICEZX 58

INFETIZ, GIGIZ X VRO LN FeEEA L. NO FEATLEER 2 Ls
ERATHL Z EEZM BN L TE L, FATHEIC T, BERFE 7 > MZBWT GIG D 4
T R B K o THEIEM M T oS ER 2R o728 (33) b, GIG 1 3hE
JRIF~ 7 ZZBWTYH NO EAZN LMEEEERZ b2 LGSz, 72
DPN OFIEIZIBWT, @RI L 2 RIECH R FIZ L - T, IRE R TONERE
REFEE 234 U, MRS AR L8 C OPEIRIR TR MLy S DK T K 2 M i - PR DR A3 4
U, BabRIESCELA L ARFER S, DPN OETICH T2 EWbhiTnd,
ZZ T, GJG IZX D NO EATUEFEHZ /i LT, mAETKRIEHAZE® 52 )& Gk
L7,

ARETIE, BE~ T A LHERBE~ T A2 GIG 285 L, BHMELRE~A 27222
— 72 AW TRM I E RO 2 EERE L, GJG D MLE LIRS R 256 L 7,

B —BLERIC K 2 METLRIER OFE

ZIVE T, RMMREEE ORI 27l 9% von Frey s8R CTld~ 7 A D/ )R it
AWTW =23, BB B & KENEEL TRY , RHICEREL 52 TLE
IR, RENEANICHD AT Z IZK > T, BHEFICEEL B2 TLEY, 22
T, INOOEELEZ TR WHIESAM E LT, ~VALEHENMOIME ZExS & L,
Flo BEE D S L BN T A E R OO MR &SRO EOE O 2 FFEAAET
HTEPHBMNEIRoTe, ZOHMEMEND, ENENOME % HMENK & HEIRCH
% L@ T 72, £n. BEATO MR ISR TH S, 50 pum ML FOMBIIK (CD)
L. 50 pm L7430 105 pm DL F OMEAR (M) ZRIES s L (Fig. 12).

T U®HIZ, NO R F—Th5 SNP (1.0 mg/kg, s.c.) 75, MERIZE 2 DAL KRG
L7,

FBrEM & L C ICR MEME (738ER) O~DAEEM Liz, 1.5 %A Y 7/ VBT
T, BERIO~Y Y ALEBEMEZHRE L, GO0 MERE 0 TCOmMERE Lz, £
D%, PBS £721X SNP # 2 T 45 L, &5 15 3% & 60 0% ORISR 5 &
DI EATV, ZTNENORICE T 5 MEROWEEIT - T2,

SNP % 5% ORI M EEOREH % Fig. 21 1TRT,
S bIZ ER O MEERDOHER & MER O 2 KGR THE Lo/ R & Fig.
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29 1T,

TEARIZ 1T 2 MRS DRI ZEALIC DWW T, PBS #EREICRBWTHBIER ST
(Fig. 22A) 73, SNP 85 BV CIE & HICHE R MAE ORI L LTHED 51 (Fig.
22B). FOIMEEROEITREG% 15 p&2 v —2 L L= (Fig. 22E), 7=, f#k<
DEALITMFIRIE & TlidZe < (Fig. 22C, D), SNP &5 IC L 5B W TITiE s o
HRE L, IEEEmEZRTICE EE o7 (Fig. 22G),

B OMmEROEAIT, F FEF AEI TR Lz SNP # 5t O ifn i 22 R b )i
DOERLIFFT—HLIREEZ NS> TEY, MtERAa—7"%2 A= NO (2L 25 Mm%
BOBLERET D ENAETHDL I EEZRLTND,
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Fig. 21 Image after administration of sodium nitroprusside (SNP) on venule and arteriole in auricle
(A) before administration of SNP, (B) 15 minutes after administration of SNP, (C) 60 minutes after administration of SNP. The

vessel located in the center of each image ( I::>) is an arteriole and the right side of each image ( ’) is a venule. All images are

the same site.
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Fig. 22. Effect of sodium nitroprusside (SNP) on venule and arteriole diameters in auricle

SEER

(A) venule diameter in phosphate buffer (PBS)-treated mice, (B) venule diameter in SNP-treated mice, (C) arteriole diameter in

PBS-treated mice, (D) arteriole diameter in SNP-treated mice, (E) changes of diameters in venule at 15 min, (F) changes of

diameters in venule at 60 min, (G) change of diameters in arteriole at 15 min, (H) changes of diameters in arteriole at 60 min. (A)

- (D), each point represents the diameter of an individual mouse. ***p < 0.001, **p < 0.01, *p < 0.05 vs. the baseline by paired #test.

(E) - (H), each column represents the mean + S.E.M. of 14 to 17 mice. #p < 0.01 vs. the PBS-treated group by Welch’s #test.
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BM RE~ U RICBIT 24 EBRILOMAE FLIRIEH

FEHENC BN T, MR A 2 — 72 X 2 B RS BNk I OSER IR I & 728 O ) E 23 Al HE
THAHZENHLNE R ST-D T, WRIZ GIG DR MAEIZEH 2 DB O TR~
U A& W TR Z1To 72,

FErE & L C ICR [ (78 O~U AR L, 1.6 %1 Y 7VT VIR T
T, BERIO~Y U AEFNMME R L, HonERE 0 5 COmERE L, £
D%, KEFIZGIG 2R OEE L, 5 15 5% & 60 DHEOR—HALIZBIT 5 1ME D
R ATV, ENENORENZ T D MERDOBIE EIT-> T, £z, FERIC L TlEEE
DHER & oAb % $ 5-BE] T Helehst L7z,

FERIZ I T 2 MAERORRFIZLIZIB W T, MR GIG BHIC L > T, 154
BB 5L 60 73 F THife L7z (Fig. 23B), K& 52X - TH MEROHEMN
NRO LN 0D (Fig. 23A), MEROELEZHEELIZE Z A, GIG K5 15 0k
IZB W THBERMEIENRD bz (Fig. 23E), S 612, M#RICE N TH, GIJG
B 5% 15 /3 & 60 0% C. MAEIEIRIEA 2380, AE TIERho7oh, *FHREEC R L
TERZOHEIMEM %2~ L7z (Fig. 23H),
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Fig. 23. Effect of Goshajinkigan (GJG) on venule and arteriole diameters in auricle in normal mice

(A) venule diameter in water-treated mice, (B) venule diameter in GJG-treated mice, (C) arteriole diameter in water-treated mice,

(D) arteriole diameter in GJG-treated mice, (E) changes of diameters in venule at 15 min, (F) changes of diameters in venule at 60

min, (G) change of diameters in arteriole at 15 min, (H) changes of diameters in arteriole at 60 min.(A) - (D), each point represents

the diameter of an individual mouse. ***p < 0.001, **p < 0.01, *p < 0.05 vs. the baseline by paired ttest. (E) - (H), each column
represents the mean + S.E.M. of 10 to 20 mice. #p < 0.05 vs. the PBS-treated group by Welch’s #test.
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B HERF~ U AR A EERRIOMEILEER

IR T, f/EE~ 7 2B 5 GIG OMEYBEERICOWTH LN L, £
ZT. GJG 2 DPN ~ U AET /LI BWCREINE ICH 2 D B2 HmH Lz,

FErEM & LT ICR MM~ v 2 (6 1fm) 24 L. STZ 4 {& 8 I HIZ von Frey i
Bz Efi U, i~ U ACHER L THEBERERIE T 2R Lcob, 93 BIZRMMmE
ORNE & [FERIZ L TITo 72,

MEFIRICI WD TIR, BAERICBIT DR ZBE LT 2 A, GIGHEEGITED 15
57, 60 43 L IREE 72 AE RO BMABIE S (Fig. 24C), MAEROE{LEIE L LT
F51% 60 A BRI EZ§RD - (Fig. 24H),

— 05 MEIARICIE W T, ZNENnOZB /N E L, BRI >Z b RED-7
ZEND, GIG BH#% 60 ITIFEIEm B bbb D0 (Fig. 24F), Z< T
Wb D THoT,
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Fig. 24. Effect of Goshajinkigan (GJG) on venule and arteriole diameters in auricle
in streptozotocin (STZ)-induced diabetic mice

(A) venule diameter in water-treated normal mice (N), (B) venule diameter in water-
treated diabetic mice (CTRL), (C) venule diameter in GJG-treated diabetic mice
(GJG), (D) arteriole diameter in water-treated normal mice (N), (E) arteriole
diameter in water-treated diabetic mice (CTRL), (F) arteriole diameter in GJG-
treated diabetic mice (GJG), (G) changes of diameters in venule at 15 min, (H)
changes of diameters in venule at 60 min, (I) change of diameters in arteriole at 15
min, (J) changes of diameters in arteriole at 60 min. (A) - (F), each point represents
the diameter of an individual mouse. **p < 0.01 vs. the baseline by paired #test. (G)
- (J), each column represents the mean + S.E.M. of 9 to 10 mice. #p < 0.01 vs. the
CTRL group by ANOVA with Bonferroni correction for multiple comparisons.
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DEN.GIGIT L 2 METLENA NO EAEIC L DEHTH L2002 5NN T 572012,
GJG 12 L 2 M EILRIERIC S 2 5 L-NAME O8OV TRRET L7z,

FErEM & LT ICR M~ v 2 (6 Hin) 21 L, STZ A& 8 I HIZ von Frey ik
Bz i L, %~ 0 ACHEB L THERERER T 2R Lo, 906 10 A
DT TCORIH I OBIE A2 FERIZ L TIT 572, 0 2 TOMERZRET S 30 Al L
NAME (5 mg/kg) #MEFENEG L=, 2Dk, KELILGIG & 0#h L, 5 15
3% & 60 3R DR —ENIC IS 2 MEDRE 21TV, TN ENORRICI T 5 MmEE
DOREZATIRV, BB DL % B G- RER] TG L7,

FIFARIZ I LI DN T GIG 5 60 23741780 B HLEIEMA A, L-NAME
IZ & - TiHEK L7z (Fig. 25B), 7=, MBRIZ I 52102 >0 TH| GIG &5 15 4>
BB DT IERIERA AL L7z (Fig. 25C), ZHOMERNDL, GIG TROH LN
T B PEIRVERIE NO PEATIHE A A LT-ER Th D Z & AR Sz,
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Fig. 25. Effect of NCG-nitro-L-arginine methyl ester (L-NAME) on the vasodilating action of Goshajinkigan (GJG) in streptozotocin
(STZ)-induced diabetic mice

(A) changes of diameters in venule at 15 min, (B) changes of diameters in venule at 60 min, (C) change of diameters in arteriole at

15 min, (D) changes of diameters in arteriole at 60 min. Each column represents the mean + S.E.M. of 8 to 12 mice. *p < 0.05 vs.

the CTRL group by ANOVA with Bonferroni correction for selected two groups. # p < 0.001 vs. the GJG group by ANOVA with

Bonferroni correction for multiple comparisons. Tp < 0.05 vs. the CTRL group by ANOVA with Bonferroni correction for selected

two groups.
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BERIF B Tl mIpE A NS RERE 2 G S Z L, Hx 2aiPEL o i 2
T ATHREB L O N E TORFTIL. GIG 23L& NESAE 5 D NO FEAEZ TLik
L. DPN OERIK FTUEEHZ R T ZENTHIENREBINTWD, Invivo lZEWN
Tix, GIG &EICKVBERE T v b OBHEMHILTIEK T OSEER 2RO 5 TEY

(33). IHETIL, REEMIME OFEEL, vA 7 v A a =TI LDk - EFED
HIENATREIC > TE TV D (34),

ARETIE, SNP ZHWIRGEEERIZL Y . BIANORMEILERZRET 5 Z & Tl
EHORERZ BRI CE 2 2 L 25E5E LTz, 61T, GIG 1THEE~ v A TIx#Efkes
T OFRIRERIC AT U B YEIRIER 2 o) L7228, BRI TR0 DX >& R’ o 7=,
i~ 7 2B W T, GIG #5156 730> HMlERIR, MBHR & ISR 25807, — 75,
FERIFE~ O AW TR, Z OERFRBUIRER D30 DM 23 8 - 7223, IR O I Hk
RIEADBIE ST, TOBIEX, STZ &5 9 BRHIBZITHEIRE~ U AN BRI Ra R RE

FEENSHEL L7 2 SRR T2 EB X L0, ZORGUI DV TIXE 572 D REEN &
HWThD,

INET, GIJG 28 DPN OEFRALTICH LT NO EAZ LT Z iz kv, &E
THZEETRELT, FH%% . GIG OIMEIEERAICH NO B L D & x|
L-NAME O gLz %Z*i.“mﬁuﬁw_o ZOFER., FERIF~ 7 AZB1T 5 GIG DIl
BHLEERNBAD LizZ Enn . GIG OB ILEEMIZIZ NO EAREE L TWnWbd o
E MR S uTe, FERCRS) @ cinnamaldehyde (3, in vitro T HUVEC (23T, Akt
IZ R DAY 7 E kT eNOS OVEME(RIZ L D . NO OEAZRET S5 (26), F
7=, cinnamaldehyde |Z NO O/3A 47 XA T Y F 4 —EHEMEE5 2 & T NO KF
PEMAEIBREEARRD T 5, (27),

DPN OEROOE DIZMEMER T ORER S HZ LD b, MIRIEER O UE AT
RTNSCEERICEAET 5 2 &¢mEx bz, L LA 2 OMKIEER O UGS 1T RE
FRTOEE)N MR TOEENI OV TIEH LTI TE TV Y, 5%, DPN ©
AR T SCEER 2380 - A BRI BV T mﬂﬁ%ﬁf’ﬁﬁﬁﬂ LD HALD NI DONT,
REt AT O LER D D,
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ARV T Y hyrvaRE L TERLL -~ o 2RI TE R R E T T /LD
BRI T 24 EELRTARICSGET A Z L2 i LT,

AR AL DR P UG R T B 5% 1 R & ) o T2 AR CHELL
Z OIEMBEFF I3 — L ER OB G- HEE Sh T,

A BRSO DR EAR TSGR O R I3, MR O T H 1R, RIE, Bt
ERBED > TNDH L ZHLNT LT, T b DAL, —MILERERREESR
~OIEEOBARTIT T | BERBEROTEMLICHE T 5 2 L 2H#fEE L,

PR LKILOEAL FTUEEMICB T 2 EH A E LT, EERZET v 2L ThH
% TRPV1 & TRPA1 Z##EE L7,

B RPN EILREH 26452 L 26T LT,
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AMFFETER U TR < THaE, ZTHIREA I VD £ LA P P ge R Be
B KE BRICRELR DS OF 2R L ET £,

K LB T DICHTeD | Aik/e HJJ cE ’fxﬁﬁ%‘:ﬂ%@ibt%iﬂi}zjt%%i IE 20l
FeRk Tn AT BdR. AWK WHFERt 81 s Z2aRICIRENNTZ LR T

RIFFEDFAT, 725 N SCOBE T T > T, #ah T/ s, JHlilE% B0
U730 A B0 B30 & 0 R R L T E

KR EITIICH2 Y, BADIHER, CHE2HE L LKAy 47 v 4 7870
FoRr OKE HER] R B0 MR B CRE#CZ LRSS

AMEZTIICHY, BERO—FHE2H I L T2 LamH B— KRR KE K
M RO K KCHE B KOOKE 2R KORE R RICE# 2L 5

AWIEDERINZIE Y T INTZIZE £ LTe, ARSI ET TER ORI D &
DI L BT ET,
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EBROW

(R & ]
HEPE ICR ~ 7 A 5 Ml (HAT AT Lo —HRat s, RIS & 23

+ 1°C, #8F50 + 5 %, AF ULV ARAF—AHOMED FTRE L, £, KB

ff (MM-3) IZHHIZHEZX TH D, KFEME~RARZ., 1 B OTPHEAE 2170, £
W2t L7,

[DPN ~ w7 2EF LD {EH]
18 B[l A L7 HEME ICR =~ 7 22 0.1 N 7 = U RfEE R (pH=4.5) /AFEHKICH
fi£ L7= STZ (150 mg/kg) Z Bk HHRE L TR 274 LTz, STZ &5 72 W]
#iz, 7 VT A b Neo A—/3— (BRRXE&tt =F{L2F5EET) %2 BV CHOBEfE 2 1) & L.
300 mg/dL LA LR Z R~ 7 A & L CTERICHE LT,

[von Frey #k]
BRI L D, R AN (RREBCCRREHIR) 23+ 238 CTh 5, von Frey
filament (DanMic Global) MW T, vV ADLE®ZRARDANZELTE - H5 - EKigOft
TRICH D 2 O5OHERE, ROTLD 3 HARKATTE 2 A0 TLERLICZLT,
ZONLEIZ filament AL TS, 35 F CEEIZH LY T, BELDETO—HD
B{EAL K 3 M TR 2w, FIIMIZ T 2 B TE O A A 8152 U 7o, FITIZEOG L7
Mol (ADINE) YAl filament & 1 BefERWNE OIZE X THER L, RKISLT
(EDIE) LA 1 BV DIZE X THIET 5 &9 up-down IETRER L., &
NG L2 & 52 4 mikBr&24T -7 (37),
BRI
a) ~ U ANERERRBIZ B D
b) ~ U ARSI ST TV D
EWVIORMED L L FEE LT, Eo, BB 2 EDISEOHIMIERE L LT,
A) REIED
B) BEF-iADD
C) RERDD
D) RO ZHMED 2
E) JEDFE % B <
EWVIO SRR T, A~BEOKIGEE RS RWIGEIZADIRE & LTz, von Frey
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filament /% 0.02, 0.04, 0.07, 0.16, 0.4, 0.6, 1.0, 1.4 X T*2.0 g DL DOZEH L,
0.4 g @ filament 2> HRER A BLA L7, BIX, TRC D~3) DI HE Z#Z N4l 1 0]
1To7,

1) filament 25Hi723 5 £ CEEIZH LT 5

2) filament 231723 - 7 REZHERF S5

3) filament % #ftJ

HfE L CHIT 2 & AICEN T L EWRUERIC 2 5 SUIBURIZ 2 D ATREME D 5 7
B, — R LT BRI, IROFEEAT 5 £ TSR 5 DA > 2 — v Zg%iT T, #il
WIZxt3 % 50%BE (g) 1L, FiioXAHWTHEM LT,

50%BfE (g) = {107 (Xf+ K-D)}/10000

Xf =log{10x# % (2 7= von Frey filament OfE (mg) }

K= EBIXCARDIEE Y — N2 X THLNTEE

D= {f L7z filament ® mg fE% log L, ZDZEZ V¥ LI

0.02 g @ filament TIEDINE Z R L7285 121E 50%BfE (g) = 0015 &2 L, 2.0 gD
filament CHDILEZ /R LT2HE (9 BIH ORERITIERLS) (21X, 50%EME (g) =2.5 &
L. THE cut off [HEZ T 7=,

(5 D57 D]
HEH RO N1 BHEICHYS T 58 MAERKEZE Sy ZIZANL, Tha~A a3 Rl Cas 2
(NU ) IZARL, 600 mL OZARKAEE, E— FT 1RRBUKIhH L7z, ZOHh
HG & BAE BT A 2 LI2 L . R A 557,

(#3057 70 & 43 B DR RR AR SR & & ]

2 B UL DPAMIEE 6 g, 1IZERT 3 g, U3 g, WiEH g, (K53 gl
HPH 3 g, B 1g, FHE3g. HATF3g. MMF05g

(IN&E :9.18 = 0.12g)

FEROTERES: 4 g, Nj¥4g, KE4d4g AFE1g HE2g Ailidg,
SR 0.5 g (L& : 6.64 g)

LIRIUMNRE S AEEY Y)W 3 g, R 3g. NHE3g, KiE3g, Mz 2g.
HE2g, KESHg HEH2g AE1g NE:736g)

J\ I 15 PS5 g, (LUZKEE 3 g, UE 3 g, R 3g, KA 3 gl
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HPHZ 3g, HiRZ 1g, MM+ 1g (NE: 6.96 )

ISR BT AL MBS 5 g, LIBT3 g, UFE 3 g, WiE3g, 1K 3g.
¥FHEE 3 g (I : 6.48 )

L FE- RS L33 g, NIE3g (&E :1.38 £ 0.03g)
B F--ERZ DR 1 g, JEFF0.5g (& : 0.17 £ 0.06g)
AR BRI 3 g, HETT3g (NE :1.97 £ 0.02g)
U ke B 6 g, (LRI 3 g, RE3g. HSH3g
(& : 5.76 = 0.02 g)
1128 c 33 g (& :0.78 g)
RIS ; WK 3 g (& : 0.54 g)
B+ ; MK 0.5 g (& : 0.18 g)
R s HER1g (& : 0.12g)
[DPN ~ U 2~Dfk ¢ 5]

Gl

ST

KA. EPS, GJG Zypl ONZHBRASKO~ 7 AfHEIX, b & OEREEBED
TR 12.3 15 ENTWAZ EnD (88), =X ANELX S S IZLL Fom ) R o&ks

L7,

GJG : 1.53 g/kg, KIBT : 1.16 g/kg, TSGST : 1.23 g/kg, HIG : 1.16 g/kg, RIG : 1.08
o/ke, EPS : 0.10 g/ke, [LUZE-IR1E © 0.23 glkg, M7 : 0.03 g/kg, F-HaiT
0.96 g/kg, UBE : 0.96 g/kg, (U3 : 0.13 g/kg, WiE : 0.09 g/ke, KT : 0.03 gk, K

fZ 10.02 glkg, GJG fHYED L7 VX =B L-v MLl >t

5.27 mg/kg

1.53 glkg B LW
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(A2 N VT N R U RBE R R MR EE T T L~ 7 A DOER]

von Frey ifBRIL., fAE7r— U oBIEHAr —J 2B L. 60 0%kI2FE i Lz, RERET
B STZIZ L VERF 2B LTz, 0 1EM%ZICHE von Frey ilBt 4 Fi L7,
ZhE TEMIZ 1E, AEF9 B IR LT,

b PRI M AR R AP AR B TSR AR RIS 20 70 7 7 Al D PR 3R]

STZ 4Li& 9 B O~ v AZHv, B — VI Lz, von Frey il % 60 /3%
(CFEHE L7, A BRI T 2R L72#% STZ A& 10 B 12K b L < X GJG.KJIBT,
TSGST #& O &G % B 7 — VI L, 60 4312 von Frey itz £ L=, <5
2, OS5 E 1Rk L., REEREGBICHLREO R 7Y 2 — M CREEZ T T2,
Fio, BERARED VABKREZIZO RO R T ¥ 2 — /W TRBREIT - 72,

B PRI P AR A Ao P R AR N B R I 38T 2 AR B LD E R (B - A7
) ]
STZ AL 9 M H DO~ 7 A%, BT AROBIEH 77— 12 L. von Frey iR % 60
DEIZE LTz, AEBRERIK T 2R L-%, STZAE 10 HEIZKS L<IZk ME
Yt SAFMM A, 10 fFHY RO GIG ROBEEGRICBIEM T —YICB L., 60 0%
von Frey Rz 3 L7-, 512, O&EG%2 1 EREME L, SokEb IRk
ALY a— TR AT - 72,

UB R J93 M AR A AR R P TR N SGEE NS R 1T 2 A R KA OE R FetE (FE Rt
) ]
STZ W& 8 B D~ v A% vy, T ZAROBIEM - — 12 L. von Frey il % 60
OIEIC N LTz, AERETAR N A MR Lok, STZAE 9 A IZKS L <X GIG %
A HZICHIER 77— 12 L, 60 0%IZ von Frey itk 2 550 L7, X512, &5
5 5 RE%IZ b [FERIC L C von Frey sl 2 320t LU 7=, £7- RO & 5% 2 Rk L
1% & REBEE BICB RO A ¥ 2 — W TR 21T T2,

[ 4 R SRR OB IR I PE AR AR AR PGB EH ISR 1T 2 — b =R DB 5 (L
NAME O5%8) ]

STZ Wi 7T E O~ 7 A&, 7 ABOBIEM 77— ’@L von Frey i % 60
BRI LT, AREREEIKRT 2 Lok, STZ WLbE 8 H BICAMAEKD L<
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IZ L-NAME (5 mg/kg) ZEFENES- L. 30 0%k d L<IZ GIG R O&5 LEZH
7= L, 60 43%I1Z von Frey iz Fhi L7-, £/, OGS % 1 EM#E L
ARG HIC B RO AT Y 22— VI TR E1T - 72,

H+

[ 2 BB AL O PR3 P R R b R B R AR N SGEER IC B U 2 — Bk = F 0B 5
(SNP m %) ]
STZ WL 8 M H D~ 2% v, HT7 AROBIEH 77— 2% L. von Frey iR % 60
ORI ENE LT, A BRI T 2R L-1%., STZ 4LE 93 HIZ PBS & L < (X SNP
(1 mg/kg) % FHREGZITBIER 77— VI8 L, 60 43112 von Frey itk & 50 L 7=,

[ HRE AR T D W PRI M AR P P SR R ARG T el A ]
STZ WLi&E 9 M H D~ A% M, 7 AMOBIEH 7 — 2% L, von Frey iflik % 60
IRRICEHEN LTz, ARERERIK T 2R L72%, STZALE 10 HBIZ/KD L <1 GIG,
HJG. RIG BROEGHRICBIEMR 77— VI8 L, 60 77112 von Frey iR 4 i L7,
IHIC, RO A2 1 EBME L, oG RICH RO A7 ¥ 2 — W TRREIT -
7

[ H R SR O BE PRI PE AR A AR R B R RAR PSRN 361 2 AV A SEOPRER (47
IZ kD) ]
STZ L& 7B O~ v 2% HW, 7 ZAB-OBIZEM 7 — 12 L, von Frey il % 60
DEINTER LTz, BRI T 2R Lk, STZ AvE 8 HH Ik L < IXILZE-IR
T PR R A R, DUBRE SRR D GBI r — IZB L, 60 4312 von
Frey Rz Jha L7z, 512, BOEEGZ2 1 Bk L, &&&E5HICHREDO X 7
Va— VI TRER AT o 7,

[ﬁl:iﬁx LD FE PRI A AR B B AR PSR ER ISR 1 DA 2 AE3E D PR (Himk

AT L D) ]

ﬁZﬂ%7 HOo~U 2% M, 77 2A8MOBIEM 7 — 12 L, von Frey iR % 60
IR E N L=, AEMRIBREIR T 2R L%, STZ AL E S /KD L < XL, )

=GN &&%W‘XDTQ@% B —IcB L, 60 731412 von Frey ik 2 920 L

foo EHIT, OGS Z 1T EBkE L, REEGHIZHREDO A 7Y 2 — W TRBR %
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117,

[BE PRI R R F R TR 5 L7 A =0 B8O LY b OUGEEE
M)

STZ L& 8 MH DO~ A& W, 7 ZAR-OBIEMr— 12 L, von Frey il % 60
DEIZERM LTz, AERBEEIK T 2R Lok, STZE 9 M HEIZKS LI GIG,
GIGHYEDO L7 AF=BLOL-Y b v GIGI0 fF&ED L7 AF =B X0
L-v bV U B O GEZRICBIER 77— I8 L, 60 77212 von Frey ikBR % 55k L
7o BT, BOHE A2 BB L, &G HIZORERO A7 Y 2 — W2 TRz
1To7,

[ZFHESILDO TRPV1I B L AL F v 220 LIRS TeEER (CPZ Ik B8
)]
STZ WLi& 8 M H D~ A&, 7 AMOBIEHr— 2% L, von Frey itk % 60
DRSS E LT, BRREREINT 28 Lz, STZ ALE 9 3 BICARRAE KRS LL
ki CPZ (5mg/kg) ZMEMENEG- L. 30 702K S L<1E GIG R H 5L LBIZH 7 —
2B L. 60 2012 von Frey iBR 2 30 L 7=, £7-. RO&KE%2 1 Bk L., Hi&
TQ’—? HIZHRBED A ¥ 2 — W TR & 1T - 72,

[4@%& O TRPVL I8 LT AL F v b 2t LI BEGEE FeeEEM (A-967079 (2
EL;;EIS)]
STZ A& 8 B D~ 7 A%\, T ZAROBIEMN r— 2% L. von Frey iRz 60
ISR EN G L=, AERREIK 2R L2k, STZ A& 9 B AEFAEKE LL
X A-967079 (6.22 mg/kg) ZMERENIE G- L, 30 0%ickd LT GIG RO#E LE]
B —IZB L, 60 7712 von Frey itk 2 5566 L7-, F7=. BO&E5 %2 16k
B RICH RO A Y 2 — W2 CRER 1T - 72,

[KERz. Wi T-00 TRPV1 45 1 X AT F b At L PRI R ER (RERZIC & 5%
)

68 (BHKEKRFR)



TR fgiE SEER

H
g3
F"El

STZ L& 8 MH DO~ A& W, 7 ZAR-OBIEMr— 12 L, von Frey il % 60
BT FEM LT, ARSI T 2R L2, STZ A& 9 #H BIZAEFRE KD L<
% CPZ (5 mg/mL) F721X A-967079 (6.22 mg/kg) ZMEFENELL- L, 30 tkicKkd
L< TR AR DG LB — VI L, 60 /012 von Frey iRz £l L7-, =
LA A 1T EREE L, BEEGRICHERRO A T Y 2 — S TR E 1T o 72,

(EERZ, Fff7-0 TRPV1 B X AL F v 124 L7ORFEIR s ER . (12
)1
STZRLiE 7B O~ A%, T ZAH-OBIEM r— 2% L. von Frey il 60
OB FEM LTz, BB T 2R L2%, STZ ALE 8 I B AR AL LL
X CPZ (5 mg/mL) F7-1% A-967079 (6.22 mg/kg) ZMEFENHKS L. 30 0#&ICKD
L/< WIMF 2R DS LBIE A7 — 1B L. 60 2012 von Frey ik & 30 L 7=, F
RO EGE 1T EKSE L, B EEBICHRBERO A7 Y 2 — U TR AT T2,

[L-7rx= L-v LY v oER
L-7AFX=rBIORLY LY roEfRiL, OPAZHWET LI Z MEICTER LT
(39), OPA % 125 mg [EMEICFFE L, 0.75mL =% /) — /L CIEfEL. 0.4 M 7= g
PR CH mLIZA AT v 7 Lz, ZHUZ 100 uL2- A VA7 v =X 7 —/L &z, OPA

ik Uiz, ik, 4°C #EEXRIFEL, 9 BUNICHER L7z, B RT3 A% 10-100

mg/mL & 725 X O L, 4°C, 13200 x g, 10 syfEm0 B L7z, Sz EiE5

uL %2 95 uL 7887k, 100 pL OPA R E 5 BRIV T v 7 A% HWTRfM L, 2 5#
\Z HPLC ~fit L 7=,

HPLC condition
Apparatus ; LC-10AD
Detector ; SPD-10A

Column ; COSMOSIL 5C18-AR-II (5 pm, ¢ 4.6 X 150 mm)

Eluent ; ATHF : MeOH : phosphate buffer (10 mM, pH=7.5)=1:8:91
B MeOH : phosphate buffer (10 mM, pH = 7.5) = 80 : 20

A:B=85:15
Flow rate ; 1.0 mL/min
Column temperature ; 40°C
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Wavelength ; 254 nm

(ifid 3 X O = F AR IR OHIE]
A=A v 7 NSRS MK-AT210D (ZERTES bk X&) %ﬁﬁﬁ L. 1.5%4 V7
T VRARRFE T T PATRERIR & 0 SR A2 1TV, E 2572, I 11 Nitrate/Nitrite
Colorimetric Assay Kit (Cayman Chemical Company) % {#H L . EZICH] - THIE L 72,

[ nitrotyrosine D HIE]
A=A v 7 NSRS MK-AT210D (ZERTES bk X&) %ﬁﬁﬁ L. 1.5%1 V7
N T VIR T T MATRER L Y RIMZ 1T, G %1572, HIZE I3 Nitrotyrosine
ELISA Kit (Cell Biolabs, Inc.) % f{HF L. EEICH] > THIE L 7z,

(B DR E]

MAEROREIZIE, v~V ALENOBMILE ZFH Lz, MEIE, A=A T h
i FEE g MK-AT210D (ZERTHIE St 2R L, 1.5% A Y 747 VAR
BT T, B KA 71— Bscan Z (BRASHH1E) Z4EH L. %54 350 5T
R ATV, A ML ST >~ ~ B Capi Scope II (KK Technology) %ﬁﬁb\“(ﬂlm
BROEREEIT o1z, m OMEOMBEINR & RKOAE DR F— 1B I A D X 5 ITiRE 21T
VN HEEDARERIZ DWW TR IR G- AT O 2N 50 um A OFNL % %512, rﬁﬁiﬁ%}%ﬁi{i z
DN TR IR G5-8OS 50 pm LA_E 105 um R O EAL & kS HIE 24T - 7=,
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[#-855 J5#I> 3D HPLC]
FEES HHNOMAETF A% KB AKT 50 mg/mL & 722 K9 IZEEL, 2 0.45 um
AT T 7 4 )vH— (Merck Millipore) ZLEE L ToATIcfit L7,
HPLC condition
Apparatus ; JASCO PU-2089
Detector ; JASCO MD-2018

Column; TSK gel ODS-80Ts (5 um, ¢ 4.6 X 150 mm)

Eluent ; A 50 mM ammonium acetate (pH = 3.6), B acetonitrile

0-5 min, 5% B; 5-55 min, 5-95% B; and 55—60 min, 95% B

Flow rate ; 1.0 mL/min
Column temperature > room temperature
Wavelength ; 220-400 nm
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Mizuno K, Kono T, Suzuki Y, Miyagi C, Omiya Y, Miyano K, Kase Y, Uezono Y.
Goshajinkigan, a traditional japanese medicine, prevents oxaliplatin-induced acute
peripheral neuropathy by suppressing functional alteration of TRP channels in rat.
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Gosha-jinki-gan in Streptozotocin-Induced Diabetic Animals: Role of Nitric Oxide
in the Periphery. . phamacol., 1999, 79: 387-391

Morita M, Hayashi T, Ochiai M, Maeda M, Yamaguchi T, Ina K, Kuzuya M. Oral
supplementation with a combination of L-citrulline and L-arginine rapidly
increases plasma L-arginine concentration and enhances NO bioavailability.
Biochem. Biophys. Res. Commun., 2014, 454: 53-57

OBEE. Bk 7T ArF =y, ¥ ha ) v, B 2014, 86: 352-359

Hayashi T, Matsui-Hirai H, Miyazaki A, Fukatsu A, Funami J, Q F Ding,
Kamalanathan S, Hattori Y, Louis J I, Iguchi A. Endothelial cellular senescence is
inhibited by nitric oxide: Implications in atherosclerosis associated with
menopause and diabetes. Proceedings of the National Academy of Sci., 2006, 103:
17018-17023

Zhang L, Wu L, Liu X, Yoshitomi H, Ikeda K, Negishi H, Pan Y, Sun W, Qin L, L1

JE, Xu T, Liu T, Gao M. Trans-cinnamaldehyde promotes nitric oxide release via

78 (BWKFEKXZFRE)



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

AR REE RER

the protein kinase-B/v-Akt murine thymoma viral oncogene -endothelial nitric
oxide synthase pathway to alleviate hypertension in SHR. Cg-Lepre®/NDmcr rats.
J. Tradit. Chin. Med., 2018, 38: 548-555

Kono T, Suzuki Y, Mizuno K, Miyagi C, Omiya Y, Sekine H, Mizuhara Y, Miyano K,
Kase Y, Uezono Y. Preventive effect of oral goshajinkigan on chronic oxaliplatin-
induced hypoesthesia in rats. Sci. Kep., 2015, 5: 16078: 1-11

Weil H, Saarnilehto M, Falck L, Viisanen H, Lasierra M, Koivisto A, Pertovaara A.
Spinal transient receptor potential ankyrin 1 channel induces mechanical
hypersensitivity, increases cutaneous blood flow, and mediates the pronociceptive
action of dynorphin A. J. Physiol. Pharmacol., 2013, 64: 331-340

J Ramadoss, M B Pastore, R R Magness. Endothelial caveolar subcellular domain
regulation of endothelial nitric oxide synthase. Clin. Exp. Phamacol. Physiol., 2013,
40: 753-764

Hong S, Wiley JW. Early painful diabetic neuropathy is associated with differential
changes in the expression and function of vanilloid receptor 1. /. Bio. Chem., 2005,
280: 618-627

R M Pabbidi, S-Q Yu, S Peng, R Khardori, M E Pauza, L. S Pewmkumar. Influence
of TRPV1 on diabetes-induced alterations in thermal pain sensitivity Mol. Pain,
2008, 4

A Hinman, H-H Chuang, D M Bautista, D Julius. TRP channel activation by
reversible covalent modification. Proceedings of the National Academy of Sci., 2006,
103: 19564-19568

Hong S, Agresta L, Guo C, J W Wiley. The TRPV1 receptor is associated with
preferential stress in large dorsal root ganglion neurons in early diabetic sensory
neuropathy. J. Neurochem., 2008, 105: 1212-1222

Wei H, Hamalainen M M, Saarnilehto M, Koivisto A, Pertovaara A. Attenuation of
mechanical hypersensitivity by an antagonist of the TRPA1 ion channel in diabetic
animals. Anesthesiology, 2009, 111: 147-154

Suzuki Y, Goto K, Ishige A, Komatsu Y, Kamei J. Effects of gosha-jinki-Gan, a
kampo medicine, on peripheral tissue blood flow in streptozotocin-induced diabetic
rats. Methods Find. Exp. Clin. Pharmacol., 1998, 20: 321-328

Nakagami G, Sanada H, Matsui N, Kitagawa A, Yokogawa H, Sekiya N, Ichioka S,
Sugama J, Shibata M. Effect of vibration on skin blood flow in an in vivo
microcirculatory model. Bio. Sci. Trends, 2007, 1: 161-166

Kondo T, Okano H, Ishiwatari H, Watanuki K. Evaluation of the Hemodynamic

Effects of AC magnetic field exposure by measurement of an FMD and a

79 (BWKFEKXZFRE)



36.

37.

38.

39.

AR REE RER

microscope. In: Duffy V, Lightner N (eds). Advances in Human Factors and
FErgonomics in Healthcare and Medical Devices, 2019, 2019: 68-79

Chaplan SR, Bach FW, Pogrel JW, Chung JM, Yaksh TL. Quantitative assessment
of tactile allodynia in the rat paw. /. Neurosci., 1994, 53: 55-63

Dixon WJ. Efficient analysis of experimental observations. Ann. Rev. Pharmacol.
Toxicol. 1980, 20: 441-62

Nair AB, Jacob S. A simple practice guide for dose conversion between animals and
human. J. Basic Clin. Pharm., 2016, 7: 27-31

Pereira V, Pontes M, Camara J S, Marwues JC. Simultaneous analysis of free
amino acids and biogenic amines in honey and wine samples using in loop
orthophthalaldeyde derivatization procedure. J. Chromatogr. A, 2008, 1189: 435-
443

80 (BHWKRF KRR



