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Evaluation of Aromatherapy Treatment Effect on the client with cervical

spondylotic radiculopathy using the KK scale method

Abstract

In cervical spondylotic radiculopathy, the nerve roots are compressed by
reducing the water content of the cervical disc and hardening it, or by deforming
the cervical spine due to the swelling of the disc and bone thorns. Symptoms

include pain and numbness from one neck to the hand. The pain varies from mild



to intolerable. Common causes include lifestyle-related habits such as aging or
posture that puts a strain on the neck. Eight periods of the aromatherapy
treatment once a week have been done to the subject with cervical spondylotic
radiculopathy and symptoms include pain and numbness from one neck to the
hand.

The changes of QOL set in a holistic viewpoint were observed, and the effect of

aromatherapy treatment was evaluated using the KK scale in this paper.

Keywords: cervical spondylotic radiculopathy, pain and numbness from neck to

arms and fingers, aromatherapy, KK scale, changes in QOL
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ERDoTEN, MU — A FRERFFCHAR 8 7 — LHRHCIZ I KIRND L5127 o
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Polyphenol Contents and Glycolytic Enzyme (a-Glucosidase and a-Amylase)
Inhibitory Activities of the Ethanol Extractions of Colored Rice Grown in

Togane, Chiba Prefecture, Japan

Yuma Shibata!, Kumi Konishi?, Kosuke Ohara?, Kaori Matsumoto?,
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! Graduate School of Pharmaceutical Scinences, Josai International University,
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Abstract:

Basic studies were conducted to estimate the effects of postprandial blood glucose
fluctuations, polyphenol contents and glycolytic enzyme inhibitory activity in colored rice
cultivated in Togane City, Chiba Prefecture, Japan. Using an 80% ethanol extract of each rice
(black rice, red rice, hulled rice and white rice) as a sample, the amounts of total anthocyanin,
total proanthocyanidin, and total polyphenol were measured. The inhibitory effect on a-
glucosidase and a-amylase were measured in vitro using rat intestinal acetone powder and
porcine pancreatic a-amylase, respectively, as an enzyme source.

Red rice had the highest total polyphenol content and total proanthocyanidin content among
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all rice varieties. Total polyphenol content and total proanthocyanidin content of all rice
samples were decreased due to steamed cooking. The total anthocyanin content was high in
black rice and below the detection limit in other rice.

The a-glucosidase inhibitory activity was higher in colored rice than in white rice. There was
a significant correlation between the total polyphenol content of the rice extract and the a-
glucosidase inhibitory activity. There was no significant difference in a-amylase inhibitory
activity between the rice samples. However, as with the a-glucosidase inhibitory activity, there
was a correlation between the total polyphenol content of the rice sample and the a-amylase
inhibitory activity.

These results suggest that polyphenols may be involved in the a-glucosidase inhibitory
activity and a-amylase inhibitory activity of colored rice. In addition, steaming process
reduced polyphenol content and glycolytic enzyme inhibitory activity of all the rice samples.
On the other hand, the glycolytic enzyme inhibitory effect of colored rice, even when colored
rice is ingested as a meal, are lower than that of acarbose, a therapeutic drug for diabetes, was

suggested.

Key Words; Colored rice, Total polyphenol, Ethanol extraction, a-Glucosidase inhibition,

a-Amylase inhibition, Steamed rice
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AETEEE & SREOZLITED, BERE THEONONEINL TnD, ERE
HIE OB RS FERPO T L OdECIT'EL 73 br— RN EELL, £
DI=DITIT A R RIEB AR O, RFEOHIRCEFNROUE R ENLET
H5,

BENEOLFEROVESE LT, HEINEERMZEBIL T D A7l
RN, AR TERY O A KT, iR LEEE AT HRY 7= ) —VEEGAT
HEMTHD Y, 20D, (KN TOIEEREESRE OWMER AL LD B
Fab, E I AETEEER OFIEIC KT DR/ M & WbhIL T D 39, BERFICK L

TE, BEFORY 7 = /) —)VHER, BERFIZ L D 70 a— AFRERRILA h LA
0> 6 DN B A ORER LS v A Y VRO SGEICT T 5 2 L 2R T 5
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T, MERCHER D o-7 X 7 —EB0/NHIE LR D a- 7V 3 v F— B EO B Sy iR
FEMEL, RADOWEL - WIABIES S 5720, BHEMFEED E54 85
D A[REMEN R STV D 019,

AAFFETIE, A EKDEEZ MO LT RIT T B L HEE23 5 7o O SLEEROIF
ZeL LT, THERRST O SNAEKORY 7= /) — VG & & FEE SRS
PLEVEMEZJE L, Wi ORRIC OV TRl A A 7o, FEKD 80% =% / — /Ll
HikEREIE LT, BT U R T =B, 7a7 0 b7 =Y v BB ORAY
Tx /) —NEEE L, £, WEAMME TH D e/ va v =B I a-7
7Bk AEEREZ, ZNENRT v NFET ' N BRI L O X [l o-
TI7—VEEEERE L Tinvitro THIEL, ZNHDORRLEBRRY 72 /) —VE
BABEME Lz, F72. RY 7=/ — A EAEMEHET I8, R 7=/ —
NWERTIIALIEE MR T2 L OWERH D Z L0 n 1519 KA LA EKIZOW
THIHl AT 272, S HIZ, 2O OFFE SRR THETEIEOBGIERRE LT, #%
OB RIFIEIEIK TH D T WK — R & W TIEME 2 el L 7=,

(5]

1. #rk
IRA (¥ AN =B FE: Oryza sativa subsp. japonica) &£k (Vv R=7FE: Oryza

sativa subsp. japonica) VL TEEWL B AT ORI ERE K « BREEALS SR CTHES LI
HEL TR Z AW, KRB XORKIITRES O Y ¥y R=THa2EH Lz, 7
A=A IFOEHZE T, 7> MEE T & FMRB L OT Z i o-7 2 7 — 81T
T TR T « Dy N pbBA LI D2 L, £ O ORI IRk
Ey/el S SRR S LAY e

2. KEtoFHR

WEE Oy R P EBRIC A W KB, LT OFIE TR L7z 17,

HEE) I LT 0 Bk L7k 1 g Z3lBRE I AL, ~FH ik Z 3mL Nz, 5
SR E 9 Lz, =008 (3000 rpm, 60 min, 4°C) L7=%&. EEO~FH &% B
DERWTIE L7z, Z8IEIC 80% % / —/ L% 3mL Mz 10 45 R85 i Ut L 7= 1%,
047 BE (3000 rpm, 30 min, 4°C) L, EEAZFEUL L7, [ CHHEEEZ X 5122
ml#R VIR L, ol EEREZ SO SO &2 KA & L-, IRECKDEE
&, FHEA Y 770 mL DK EREEEIZ AL, /KIEZK 100 mL 2012 T 30 43 [EiR K
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L7=t%. FIEREXIKEG CTRER L=, WREE ., B2 % (Free Zone®,
Labconco co.) T 24 FFHRZIE L7 b D&k L L, [AfRIC= %/ — /L ChllE L T
BOKFURHRIR & LT,

3. MRV 7=/ —NEBDOHIE

BARY 7= ) —AEBROWEICIE, 74—V F A0V MEEZHWE 1, kitk
R 500 pL, 7K 500 uL, 7 = / — /LSRR | mL 23 B 12 O
FRIRFI L7z, SRIR T3 ME®%. 10% (wiv) KEET R U w7 AHE 1 mL 2012 C
BEFRIEFI L. & BT 60 43[EME L, 750 nm (235 1F DG 245 R (UVmini-
1240, BERUERT) CHIE Lz, AR 7=/ — L E&ITRAE T YE (mg
GAE/g) THMH LT,

4. BTV VT =UEROHIE

— 5D JFE NZHET T ISFIEDO T > F 7 = (delphinidin, cyanidin,
malvidin, peonidin ¥ & U petunidin @ glucoside, galactoside 33 & UF arabinoside) %
HPLCIEIZ LW EE L, ZTOMMERT o My T =& E L,

LTk 1 g 2B IC AN, ~F VU Z 3mL A TS HiEs 5> L
. =0yBE (3000 rpm, 60 min, 4°C) L7z, BAED 7= EJg DO~ & &2 BV B
X, FRIEIZ0.5% b U ZLA aFERR/A0% A X 7 —VKERIE 3 mL & 1z 10 43 S
WALVER U 7=, /050 (3000 rpm, 30 min, 4°C) L C EEARZEIR L7z, FEEICIF
RO EEL S HIZ 2 EREV IR L T EBAE ALY, TNERT VY N T =V0E
&0 HPLC H#El & L7z, HPLC O ptrdefiid. U7 & 1 Develosil ODS-HGS (4.6
mmx150 mm) EFAHbLSE, BEIE : 0.5% b U 7 LA a iR & & e 20% A # / —ILK
R, PEE 0 2.0 mL/min, 57 AA—T AR 40°C, BHEE 0 520nm & L7,

5, a7y TV ERBOHIE

Wra7T s b7 =V EROMEICE, N2 OB NEEE AV 20, B
FEL72K100mg (2 A % /—/b I mL, 1% (W/v) S=U /A% J—/L2mL, 25%
(vIV) it/ A & 7 —/v 2 mL ZNAREI L, £ OHFE L L7z, 30°CT 15 o
EHLatk, SHICAX =/ 1mL 22 CTHAEL, =058 (3000 rpm, 10 min,
rt) LCREEAREZRT, 55172 EBAIE 500 nm (2351 2 R 2 /3 e e it
(UVmini-1240) IC X VHIE L=, 707 v b T =P G BIEH)-I T F MY
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& (mg CE/g) THRHE L7,
6. a-Z Nz F—PHEREDOREE

4-AF N7 Ry T 2 Y )b-q-D-Z V2 K (4-MU-0-D-Glu) 7% -7 /b3 Z—+¥
ICEVFEAMETHD - AF LT RY T zrr (4-MU) & 7L a— 2K i
T 5RO EF A LRl L7z 2D

-7V a v H—EBRERRIL, Ty MEETE UK 1 g 12 0.1 M MES #EEiK
(pH6.0) 9 mL A%, KM L7RA B F LI 21T > 7o, #0578 (3000 rpm, 60
min, 4°C) L7z BERZ 20 AR LIZLOEMH LT,

-7 AT —BREFIK 50 pL IZKBUEHAIR 10 pL F 72X E LT 0.2
mg/mL 7 J1 VAR — ZOKEEHR 10 uL 202, 0.1 M MES #EEfiiK 640 uL, & 512 0.33 M
4-MU-0-D-Glu 300 uL Z /%, 37°C T304 »FaX— KLz, £D%, 77U v
FEEHE (pH10.3) 3 mL ZMZ TS ZEEIE L, AR L7z 4-MU 2830 (RF-
5300PC, SRR CThbE R 366 nm, O R 450nm (2 TER L7z, Ao
DO IERIRZ Mz =D& a2 ba—L e Lz,

-7 3 A —EREEEIL, LTFORICY TIOHEE (%) & LTHEH L,

a— 7 av A —TER%)
_G_ﬂyhm—wi%ﬁﬁ—%ﬁﬂﬁﬁﬁﬁydm
2 b e VHOEERE

7. o7 I 7—VYHEEREEOHIE

0-7 27—V OMEKSL, AEET TN a-T R T —EBOERICE Y Fva—
AN SNARISEFA L, 3 vREEZHOTEHE L 2, o-7 2 7 —BREER
X, 7 X a-7 27— 3845 mg & S50 mM HfbF N U U AL SmM L L
v L% & te 20 mM PIPES FEEE (pH6.9) SO0 mL IZM AL 7=, o-7 2 7 — VWS
R 750 pL & KFREHANTR 250 uL F 7213 0.2 mg/mL 7 A1 /LR — A KIRIR 250 ul %
Z TSR 1.0 mL % 37°CC 30 431 > % =_X— k L7z, PIPES %Efiiik CR#L L 7=
1.5% A¥RMET > 7 VAR 0.5 mL & Nz C 10 23R BOE S, 0.5N HifR-0.5 N HEBRIR
& (1:5)2.5mL ZMZ 251 SE2th, O 04mL ZEEL, I VRIK
(0.005% = 73 & 0.05%3 Vb U v AHKR) 5.0 mL Z 258t S, YR (UV
mini -1240) T 660 nm (23517 DWW ZHIE LT, SUEtOMD D ITRRETIK 2 N % 72
HDEa hr—LE L,
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o-7 2 T —BREEMEL, SONTUOEEEZ U TORUTY TIDEESR (%) &
LCHEH L,

a—7 3T —LIER%)
KRR L — BB b 0 )WL
ZO_ KR (R 72 L — BER & 0 )OI )Xmo

2y b (B L — B D 0 IO

[#2]
1. HoR¥Xz¥ ) —IVHHEORT v T a8 a7 N7V E
BERIOMRY 7=/ —IE8E
BEKDBEFENRIIRY 7= ) — MRk THEZE2LNTNWD, 22T, Afa
K& ) — AR OBAY 7= ) — LV EB&EZET L L L bIZ, RV T7=/—L
HTHHT U b T=2rBIOTar s b7 =Y Oa8EHE LT,
WARY 7 = ) — V& BITRERATORECIIARK (3.15+025 mg GAE/g) Wb %
<, MWTHEK (0.76 £0.05 mg GAE/g) IZ& < EFEN T2, UL, KEIZED
GEITET L, ke B TIRIER UHEIC /22~ 72 (Fig. 1),
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TaT s M T =V IRRIIER DS G EN, B RBIOBEROEEIT
Liginotz (Fig.2), 7v b7 =3 BKICOREGE, Mok Tidmt Sni
molz (Fig.3), 2ds, SEIAE L2 15FOT o ho 7 =009 b BRICEHEEN
T =Dl cyanidin-3-glucoside & peonidin-3-glucoside @ 2 FE T, RIFEDHT > kv
T = BEORK90%% HH T,

ko7 a7 N T =V ERBIOT N T =B REIE, RARY T2/
—/VE & & FRRIZED LTz,
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2. FHaXxH ) —NWHBEO o-7 NV a v X —EHEEE

Z v MBET & b BRI U 7B o R SR i P 0 4-MU-0-D-Glu 7 & 4-MU
DAEREZET 52 & T, AR o- 7V a2 o 2 —BHEEMZFHE L 72
(Fig. 4), WKERRTOA XKD 2 ha— skt 5 o-27 v a3 o 2 —PRlEE
I, BARBIUORANRZN T 6.81 £8.00%3 L1874 +£489% Th . LKkEFHXK
K0 HEWIHERERG LN, RATIELZAKEHBE L THERICE W a-7 L a s —
BRHEEMEN A DN, —F, RKEEKRTITKET L2 LI2LD o-Zvas i —
BRRFEMER A L, ok oEITH LNRL ol

o-7 v a v A —VIEERICA T D BEMER IR C & D8 OB SRR T LR —
AD a-7 N av A —EHERI, WTIUOFEKEID bARISEWERE o7,

;\: 40 * %

ﬁl‘ 35 * % ‘

0

B .

s

| 20 *

”Q\& 15

e ‘J] ﬁ

o T T T T
R 0 -

3 FHILE—-Z 2X RAK 52 3 [SF S

Fig. 4 KMHBRDo-F N X —EHESRK

D&% =iREREK  n=6, mean+S.D. * p<0.05, * *p<0.01

3. FHEKTZ—/VHHEKD o-7 I 7 —BHEEEE

7 B o-7 2T —B Tl U7 R SRR T O [T T b v a
—ADOEMEERETHZ & T, HEKMEED o-7 X 7 —BREEMEZFHE L2
(Fig. 5), MERRTO A KB D 2 > b o — UK 5 a-7 2 T —PHEEMEL, Bk,

TRk, ZKRBLOEKT, ZHEI67.01 £18.75%, 7847 +£8.68%, 67.36 +9.38%F
FTN65.63+£625% ThoTe, ZiHHEIHMEICKEMOGERZEIT o T, KER
THZEICEY, TR_TOKT a7 I T —PHEFEHEDOBD BH ST, Bk,

fk%i@ﬁ*iﬂ*k%@?ékﬁﬁumVWT‘*~t@$$%%ﬁbfwﬁo
Flo, TANVAR—RERT L L, WTNOAEXD o-7 I 7 —EHFEEIIAER
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WARWFE R L Zp o 7208, o-7 b a v X —BICxt 3 2 HEIEMEIC R D L 213D 7
-7 (Fig. 5).

X
%.80
il
m o 1

|40 T

ur 20

ThHILE=2R 2 K 52 3 ZE S
Fig. 5 KHHBRDa-7 I 7 —EHEZR
04k wiRERkK n=6, meantS.D. * % p<0.01

[Z£]

BEARORER) 7= ) —VER, 7aT7 v M T2V E8BLOHRT v by
T = BOWEEIToTmE 2 A (Figs. 1-3) R 7= /) — L GREEBRTa T vk
VT =V UEEITRADR b o b EL, RKEZNLADOKEIOENENDOE &
(2, AERENZ LN, KERIZE DAY 7 =) =G o2 idZk, Ax
IZHERTHRK, B TR T OB E ThH o 223, A% b ARk, Bk RN EKk, AX
I bvEhol, R7Ta Ty b T =V ERLREIC L VKT L, KBS T,
EEAERENR D ST, BTV P T = ERITERNE L. BAUSTITHR
HIRRLL T ChHoT, o, BRORT U M T2V ERBVMBRICE VKT L,

BEAkOTEROERSIELTE, R 72 /) —LO—FETHDEL =T
Mo T =V RBREPREINTND Y, o, BRICFFECT Fo 7 =02, R~k
X7\ R T = VU BFEE L, PUBBER & QBN HE STV D 22, S
AW REERKEBRORRY 7= ) — LG8, 77 TV g8EB
JRT U ho T =88, INOICEUEMR E o7,

HEOKD a-7 N a v X —EHEEHETE RIS TEP SR, RERT 5 &2
HHNIRL IpoTe (Fig. 4), KHKOMRARY 7=/ — V& (Fig.1) & o-Z1ay
F—PHFEEEZ T oy FL2E 2 A, WA ORICHERMENZ ST (Fig. 6),
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IRERATD o-7 X 7 —BRLETEMEIC IR CEN R B hr o 7oy B 1T H
KIZHARTHERKO T PAERICE W a-7 2 7 —BREEEZ R L2 (Fig. 5)., 7=,
-7 Ay —BRHEEME L RIS, KB ORARY 7=/ — L &&E (Fig. )& o7
7 —EREEMEIC O A B (Fig. 7).
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INbDZEnb, FEXRD -7 Va v A —BHEEES LW e-7 I 7 —EHE
EPEICIE, R 7= = VEPEE L TW D RN R SN, £, Winho
KOMEGFHEIC XY RNV 7= =V Ea L WEE D RERLEREMET Lz, 2
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T, TR T =0 #2I0OETEHRY 7 = ) — VEHBRBUIREE 151625 20T h
LZEICERLTWD EEZ DN, LER-> T, Ak E L CERT
DAL, INBGHHZ BT, R CoFIRIC LV L2 ) T E O
DEHETHD Z ENRBINTE,

2 FUEEPRIGIAIRE & L TR SN TWA T LR —AD a-7 Va2 —Fl
EEMEB LN o7 2 T —PHEFEMEZ. WTFRokIY bAEICENST-, T
R—AOEEKGE L COME - AEIE, 18 100mg, 1 B 3 BEIREFNIKRA L ST
W5, BE 1 [ENZOE 5 SN D HIKEL 500-700mL & Wbt CTWb 0T, AEl0
FHEESEBR CRRE L7277 VAR — ADRE 0.2 mg/mL (X, 7 VAR —AZRH L TH
LARHFEE L ST EEOHLENOREIZTNE AT ZENTE S, —J, AEE
FH U7 KR UBHAR I FE 13 0.11g/mL, T 725K 1 g 2> DRI LA 9 mL (24
HL7ebDTHD, RECKDORRAD 1 5% 150 g FRE L FUET D &, AKITIERIC
FVEEHTKH22[FIZ220DT, 1BHTD DKL 68 g FREICHY T 5, 2
N % HiEE 500 mL CTH|2 LKL 0.136 g/mL 725D T, ARl A L7z ke
W I REE ORFERTH DL EEZLND,

B EKOFEE 53 EE R EE RN IRE RIFIRRSIET DL AR — AR D LN O
T®H 72, Adisakwattana & 27 & Akkarachiyasit 5 2|3, 72 h o7 =V 0% Ofid
PHACTHDLT V ho T =0, -/ vav X —EEB LY o-7 2 7 —Bix+ 5%
EMEEET AL L, ZNHET HAR—R LN L-SE10, RN ZENS
bR tamELTND, INHDOREIT, ABKOLIIR) 7=/ —V&d
RS IR R LB E 2 A L. SR MBEE O EFICHHIRIC/ER 3 5729,
FERIBELZE D PR EORFE L v ERERL~DBRELBHIRFF S D,
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