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SUMMARY

[Purpose] In simple terms “self-medication” involves members of the public taking
responsibility for their own health and treating slight disorders by themselves. Recently, many
people, including patients with various diseases, have utilized a variety of supplements in order
to practice self-medication. As a wide range of supplements are readily available in Japan,
community pharmacists are required to contribute to the self-medication of patients by
providing them with adequate instructions on the administration of supplements based on
reliable evidence. However, limited information is available about the effectiveness and safety
of supplements.

The purpose of this study was to investigate the awareness of patients with regard to
supplements, to evaluate the quality of Coenzyme Q10 (CoQ10) products, one of the most
popular supplements in Japan, and to assess the hepatic toxicity of the Polygonum multiflorum
(PM) extract.

[Method] A questionnaire survey was carried out in 14 community pharmacies in Tokyo
and Hokkaido. Responses were obtained from 1,253 patients and 289 community pharmacists.
A qualification test of CoQ10 was used to assess the contents and elution behaviors in 25
products (4 tablets, 14 soft capsules, 5 hard capsules, 1 suspension, 1 granule) with three
extraction methods, using 2-propanol as an extraction medium. A hepatic toxicity test of PM
extract, using primary-cultured mouse hepatocytes, the release of lactate dehydrogenase (LDH)
and cell viability was determined in the absence or presence of the PM extract and
acetaminophen. In addition, liver functions parameters in mice were evaluated after the oral
administration of PM extract and acetaminophen for 10 days.

[Results and Discussion]  Although more than 50% of patients desired information on the
effectiveness and safety of supplements from pharmacists, only 7.3% of pharmacists met these
demands. The proportion of community pharmacists who were actively collecting information
about supplements was approximately 30%, with their efforts mostly dependent on the Internet.
The results from the questionnaire survey in this study suggest that there is a great disparity
between the patients’ needs and the response of pharmacists to these needs.

In 19 of the 25 CoQ10 products tested, more than 85% of the component was eluted

into 2-propanol after simple grinding in a mortar. However, the elution from 6 products was



less than 50%. To attain an elution of CoQZ10 of more than 85% in these 6 products, additional
sonication or pre-disintegration in warm water followed sonication was necessary. These
results suggest that the oral bioavailability of CoQ10 varies among products, leading to
differences in the degree of effectiveness.

The release of LDH from primary-cultured mouse hepatocytes was significantly lower
in the presence than in the absence of PM extracts. Although the addition of acetaminophen to
mouse hepatocytes greatly enhanced the release of LDH, it was reduced in the presence of PM
extract. Moreover, impaired liver function induced by the oral acetaminophen administration
was recovered by the coadministration of PM extracts. All results obtained in this study
strongly suggest that PM extract exerts a protective effect rather than a toxic effect on the
mouse liver.

[Conclusion] The present study once again demonstrated the significance of establishing
clear evidence for the usefulness of supplements in order to develop high quality

self-medication.
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ALT : Alanine aminotransferase, 77 =73/ 7 A7 =7 —8

AST : Aspartate aminotransferase, 7 A/XT7 X U7 I ) NIV A7 =T —F

CoQ10: Coenzyme Q10, == 1 A Q10

EBM : Evidence-based medicine, ARHLIZIHESU = [EHE

FCS : Fetal calf serum, Z-fif V21 7%

HBSS : Hank's balanced salt solution, /~>7 A X 7 7 —

HEPES : 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, ~A

HPLC : High-performance liquid chromatography, &SRk v~ s 7 7 4 —

LDH : Lactate dehydrogenase, ¥Lf&7 & Kma /s ) —+

MCH : Mean corpuscular hemoglobin, “EHJJRIMER~E /v B &

MCHC : Mean corpuscular hemoglobin concentration, “FH#J7RIMER~E 7 1 B8
J&

MCYV : Mean corpuscular volume, ¥R i ER 5

OTC : Over the counter, —fixH[E 35

PBS : Phosphate-buffered saline, %5535 U o ez ik

PM : Polygonum multiflorum, > =7 (V)L K7 Z I DIR)

PVDF : Polyvinylidence difluoride, VU 7 v{ke =15

T-Bil : Total bilirubin, &tV /LB
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Fig. 1. Questionnaires Used in This Study (for patients)
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Table 1. Ratios of Supplements Use among Patients

Experience of Using Ratios of Supplements

(’A(‘a%?) Supplements T(Ont;il Use among Patients
Y Yes (n) No (n) (%)
10-19 18 37 55 32.7
20-29 62 62 124 50.0
30-39 189 161 350 54.0
40-49 107 114 221 48.4
50-59 73 98 171 42.7
60-69 72 84 156 46.2
70-79 49 74 123 39.8
80- 8 19 27 29.6
unknown 15 11 26 57.7
Total 593 660 1253 —
Average - - — 47.3
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Fig. 3a. Tendency of Supplement Use in Patients
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Fig. 3b. Tendency of Supplement Use in Patients

Purchase place

drugstore
community pharmacy
internet

etc.

0 20 40 60 80
%

Fig. 3c. Tendency of Supplement Use in Patients
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What kind of information do you want ?

proposal of suitable supplements
evidence-based effects
adverse effects &safety

taking the supplements with any other drugs

how to use
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%

Fig. 4a. Expectation and Satisfaction Levels of Patients to Supplements

How are you currently satisfied with supplements ?

very satisfied
satisfied

neutral
dissatisfied
very dissatisfied

0 10 20 30 40 50 60
%

Fig. 4b. Expectation and Satisfaction Levels of Patients to Supplements
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Do you want to get information about supplements from health care providers ?

Fig. 4c. Expectation and Satisfaction Levels of Patients to Supplements

If “yes”, from whom do you want to get information about supplements ?

pharmacist
doctor
supplement adviser

nutririonist

nurse

0 20 40 60 80
%

Fig. 4d. Expectation and Satisfaction Levels of Patients to Supplements

Have you ever been explained by pharmacists about the use of supplements ?
Yes

f 7.3%

No
93.6%

Fig. 4e. Expectation and Satisfaction Levels of Patients to Supplements
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To whom do you think patients ask supplement information ?

pharmacist
doctor
supplement adviser

nutririonist

nurse
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Fig. 5a. Consciousness Survey to Pharmacists about Supplements

Do you know the sources of supplement information ?

NoO
5%  ——

Yes
95%

Fig. 5b. Consciousness Survey to Pharmacists about Supplements
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What kinds of resources of supplement information do you know ?

(n=130, multiple answers allowed)

1% Nikkei DI (Nikkei Business Publications, Inc.) 50.0% (n=65)
2" Search site 45.4% (n=59)
3" The Journal of Practical Pharmacy (NANZANDO Co., Ltd) 37.7% (n=49)
4™ The web page of Ministry of Health, Labour and Welfare 30.8% (n=40)
5" TV show 23.1% (n=30)
6" Manufacturers, MR 21.5% (n=28)

Fig. 5¢. Consciousness Survey to Pharmacists about Supplements

Are you actually collecting supplement information ?

Yes
29%

No
71%

Fig. 5d. Consciousness Survey to Pharmacists about Supplements

What is the resource you utilize actually ? (n=130, multiple answers allowed)

1St

Search site 18.5% (n=24)
Manufacturers, MR 6.2% (n=8)
The web page of Ministry of Health, Labour and Welfare 5.4% (n=7)
Nikkei DI (Nikkei Business Publications, Inc.) 4.6% (n=6)
Kenkousyokuhin navi (Bureau of Social Welfare and 3.8% (n=5)
Public Health, Tokyo Metropolitan Govermment)

National Institute of Health and Nutrition 3.1% (n=4)
Own experience 3.1% (n=4)

Fig. 5e. Consciousness Survey to Pharmacists about Supplements
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T HMEEOMETIE, THome) & RO0mE] ORZEFRIE, b r2EIic
EEED, M8HIOKFEE I FARMRELR/ LN TR To. RKREE
PY TV X MEZIEAT DB, Hligftz R 20fE & Ui THEAIRR 23
kbE<, SHIZ TBRICEI YT U A FORE] ZHEL TV HEIZEDL
4ENZ EoTz. L L, EEICEFEINOHAEZIT22 L Ob 5 KFEEIX
7.3% & MRIRITARNZ LD, [FRFIENA S Y7 U A v OB EZ T2 &
W, RBBREOROEBIEN = —XZIENPETORNI ERRBR NS, Z
DX, FEARTORAIEL LTI SN TWD Y7 U 2 > NAICET 5 H e
Lz DN, BUROFEAIET ORREIT A & OTelEz #7201, £ 3 FKAIRHH]
DERBE - BEPVLEARFRTHDL EEZBND.
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HIHA S OMERE D Ick s L, EARNCE > TROBAELTND EE X
DR OFRIT TEREM EOMAEMEH] THY, KREEFEO=—XL LT
bV M (K 35%) 12D 2 ERAREIC ORI, FEAIRHAY 7Y 2
NEIZBIT 258 - B ZAT O 720121, S D ISR 2 & KA B 5 I
g FETHMERDHL. L LanD, 70 A2 MEICET B EHRIRIZS

1349 95% D IEHIAN AN > T\ D E[EE L, Ak DI DX 5 REERMERS
JEAEFBE R — L= U PNEREO EMIZFT O TWE 00, ZhbaE
BRIZRIH L T 5 & EIE LKA OFIA 1L S%RREICm E ootz ZD—
JFTRREBEY A FOFNTWD &I L7 3ARNE 18%iZ E>7-. ZD L oIz
7Y A 2 NEICEET D IR 2 FEMRAICAT > TV A FEFIEIXFEFR 12072 <,
HRFEN T BT VRSN TWENE I AR A ¥ —F v b EOERIC
FHO TWHONEIRTHD Z ENRENT-.

BREZIZBONTA VX —F v M DIHEHRINE T R 1TA L 7> T
WD AN, HRAIED b AR D FHE THBINE LT > TWD DO TIE, TOBEAZRT
Tl ERERNEZIT> TND EIEEWVEEW. F/2, a~v— v U XA
MG LI ENLOBRICHLEEIND L, Y7V X MEDEEO h L —
PV T 4 KOS EBM IZESWZBROHGE:, 77— K775 4 XALD
PR EMATERIZR D EZZ DD,

V7Y A MEOERIT BNV T AT 4 r—2a T T4~V « 77 O
THY, FEHBEREBGEOMIZA V¥ —F v hEEEERTRETHLES
AT -T2 ENTES. FFICEFERT T, BERZT TV HIEE,
AR L TW D EEGFEIZOWTIRGEEZ RN @M T2 Z L EUICIAT L Z &N
TEDH70, WIHERELZAEAHLTLE S BREZIIDA TN, RIF%RE
DOFERD D, FRAIRNH K Jo B IR 7Y A MEOERZERM L CTA
B L OO - MR AT L, T URIZESLS T Y AU b
FOBR - ERORELITO 2 LT, KRBEENZLLTEZRIIHTY XA
HEHHTELREZFES TV ZER, 5%DOT T4~V « 7 & )RR
FIRFEHMOWE THL EERD.
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B5H /NG

AWFFEN S, RFBHTIEFECY 7 U A > MEOREVESLHRICONTO
BRI 2 ZA T D L OO, EEIITEAIM 2 Sk RBEORMICEZ TS
BUIIEF D IRN ERA LN 7otz ZOMFRTIS 2 572021, AR
IR PR RSN D E DO EWEROINENMLERAI R THD. L, <D
EAIIHE, TET o RCESLSYT Y A2 MEOFRINEIITET LT
WO PREIRTH 5.

S, VU AL NEOZAESCHFICET S TEH 2 HEETH2HERE
WA T 7odIc b, By = URRIRE e E S TR < WIEHR O FE R
PRtz k0, BEOY T 22 MEOMEYI R EEHAEZEL TN 2 &
WHEETHD. TOIDIZHEOEMERINAEIZHEmRAICIY A TN Z &
0, FHERE LTTIA~Y « 7 ORIFRICLD, ZOEBERI-TT2HOI0
BCTHD.
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B2E oUW A L QIO YU X MIRIT B EAZHIBE

B WS

VLA, BEFEE L O TS B LA 3~B% LT DIER L TH Y, Fhk 23 FED
— A EE D 9400 M AZB 2 5K 15 kM o> TWD. AT, 5%
AZBFE LTS ] ol HEENTSIK] 202U ETHL EER
ENTNS. N ZoERLO T —LDRT, KEIEHSS L) Ickoz
BRI K DB ENR S SN TWED, T 7 ICDSTHH L
FrF T 4N T UBRECEETH LT T I N ERL ORI ST
H] 20 0, EENERICE L TV A HH P b s TG, Hl1E
TIT2T o r—FORREY, —KHTRICBIT5H 7Y A FOEATTITH
Jy e R w72 N7 RRN% 5 DHARR N OIS DRV iFE T x
DB D03, AR — B F RS A E D ZBEOEHRIERE LT
WHDORBRTH D, S%A ¥ —Fy MK DEEBIRTFENFEEE S L,
TN & L TORD Y FITITIIA TR B RD BN D.

BITETIR S ATV DRI, 88/, 7B AlR L, EHRES EF—O
FIBAZ 22 TV D b DONREZ. AROEM THIUITZDHRSLFVICL Y ZDHE
MOBELELNG 2RERETE 0, BALs 2GS, ZOMEIXERIC
A L CHHRBHEND L TARATH S, ERSLTITWEN A ARFTEHK,
LGRS 2 LI X D ARICE B STV A, RSBV CiribES o
HAHICIEE > TRV, BUGOEAIML—RIEBEFE P LE LR T2 2 &1
WECcdh s, 7V A MRE) EMINDKETHE, BESMICET LK
HEAEORIZEL <, #z1X ConsumerLab.com (http://www.consumerlab.com)
TIEH TV A NOREEHEEONIGTHONL, REA ¥ —% > b TA
FALTWS., KETYHZFY A FE LTHRIESN TV DON—TDOHF T b L
FTRZNTFF T TlE, 9FEOGLO I L, ARENRREBVIE-T2h
DIFFKIEE T, GHERD ZMHETE R /RN 10%H 7. 2 LR T,
ERER IR D ME DT, HANZN 52 IRKFET 5 ECIIEE R HH &
Wz 5.
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Y7V A NENAT LI TR, FEENEF/ TRLEZEMEZITT-
HDD—2IZ CoQ10 P 5. CoQ10 X, 1957 HIZHID THDLMHI B G &
LCHBESH, O har R 7 OEHRERIZKEL TERAF—FEEIC
HEREHNERTZL, > oMtEOASIEROSEELE LTSN TW D ERK
mCH 5. 0 EEAEE LT CoQlo DM SND L, T RAX—pEE
IZBID DM EE & LCHIERT 572 8, ZORWA AW O REFR 5
ELTORY EFNEARL, i THREICR 513 8D NKEHMIT/ - 7. CoQ10
IREEAME N B <, LB ST U RREN LTRSS LHEE ST
WD, BO#E%, H5EOK 90%AFF Iz PEi X 2 BERIE O Y- T
5. ZOX DR, BAITIZRR DS IEREZE £ T T b R O A
PELHLAN 7> 6 D CoQL0 DIFMHMED ZFIZ LY, CoQl0 D/ XA AT XA FEY
T A —NRELS BRLFEMENDH D, LbTOEMMIE, CoQl0 DIEEMED
BEND AARIFFICED LNTIEHRBIEIC L VT2 2 E B REEE Sh
TW5. 02824 CoQl0 I LdH 7Y A v MNEICE L TaBRoREN L
RAET 2 72O OIERRBNIEEE T, Z0A b EME D CoQ10 47U A v FE
ERIRTH20ZKNEIZLTWD EB X b, £ 2 TARIFETIE, ENTATF
AIREZR 7Y A MZEIT D CoQl0 D F & & DI DUV T, 3 FHO
H A VTR L7z,

B2 EBRAIE

BI1E Hi

WIEHDHWNIA o F—% v F &I LT, CoQlo ZEie b DAL A A
ARE AN TR 20 FE¥E, KEFIRS 5 MEAZ A L7, Table 2 12, AHFZE T
ALY 7 oFB, 1 EAHZD O CoQl0 &, 1EH7- ORAEL %

Yo TNDT )N SN TZ@E D IZHIFE Lie. bl gt & LT, JexEEk
MCHD A X V0% (2P A HRASAE, R &, V=x U v s ERE
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ThHHIA bu % (RS, KB 2R L. 72, g,
& L Sigma-Aldrich Inc. (St. Louis, MO, USA) @ CoQ10 Z{#fH L 7=.

Table 2. List of CoQ10 Samples Used in This Study

Samples Type of formulation Dosage form Content/unit Daily intake
(mg) (mg)
Neuquinon® CoQ10 alone Tablet 10 30
Kaitron® CoQ10 alone Tablet 10 30
A CoQ10 alone Tablet 20 20~60
B CoQ10 alone Soft capsule 30 60
C CoQ10 alone Soft capsule 50 No description
D with vitamin Tablet 1 10
E with vitamin Tablet 16.7 67~100
F with vitamin Granule 30 30
G with vitamin Soft capsule 20 20~180
H with vitamin Soft capsule 30 30
| with vitamin Soft capsule 30 30~60
J with vitamin Hard capsule 30 30~60
K with vitamin Soft capsule 60 60~120
L with herbal medicine Soft capsule 10 30~60
M with vitamin and herbal medicine Tablet 5 10
N with vitamin and herbal medicine  Soft capsule 10 30
0 with vitamin and herbal medicine  Soft capsule 15 30
P with vitamin and herbal medicine  Soft capsule 30 90
Q with vitamin and herbal medicine  Soft capsule 30 60~120
R with vitamin and herbal medicine  Soft capsule 30 60
S with vitamin and herbal medicine  Soft capsule 60 60~240
T with vitamin and herbal medicine Hard capsule 30 30~270
U CoQ10 alone Suspension 30 mg/mL 30~60
\% CoQ10 alone Soft capsule 30 30
W with vitamin Hard capsule 60 60~120
X with herbal medicine Hard capsule 30 120~240
Y with herbal medicine Hard capsule 100 100~200

Samples A-T were commercially available in Japan whereas samples U-Y were obtained
from USA by Internet sales. Daily intake shows the amounts presented on the label of each

sample.
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H2IH whHiikl

BEA, FERIF, T RAAIOGE TR - B THEL, — s TR
FIDOBETXBE U721, CoQL0 BN T ~ULGL#EEN SR 1 mg/mL & 72 5K &
D2-7 X)) —=nEMA, WMULEHTLHZ LI E TG CoQlo
Zfh L7, 2 ofhii#k% 1,500 g T5 iz L, RiEE0m L7z, EEmIC
KL TS BIZAROBELZ 2 FI VIR L, 2R Z & o8, slEHaR & L.

% 3H fhH¥E2

HEE 1 CTHORMEER S N2 o Te U T HONWT, BEAIE 713
Wil 27k - ABEZHWTHIER E L7z, 2-7'a X/ — v &z, ME A
% 30 /3T 9 = & T CoQ10 A L7=. Z Dl % 1,500 g 5 4l L,
FiEESE LT, IR L ClRBEO#IELZ 2 Bk IR L, &tk Es &b
BRI & LT,

#|ATE FHIE3

L 2 T+ 2R EME A D7 Do T 8ERNC OV T, K% 10 mL il
50°C T2 IR S H 2 2 L IC RV SEAI A B RICHES B, BREIRIE L 72 -
T2 I ARIZ30mL D 2-7F R ) — &I T LS E# L, 1,5009 T5
sffE oL, REESE L. EEmICRILTE bz 2-7aN ) — v E Nz T
M 2 8Ex 2 BV L, SR E &b GREREK E LT,

B5IE EEE

EYERRRIZ1E, Sigma-Aldrich £ CoQ10 #J 10.0 mg Z k5 &, 2-7 1 /%
J—VIZEEN L CIEREIZ 10mL & L, ZhE 2530 2-7 1R — )L CEe Ay
U7 D&M L. BENARE X OMEHERIR %, RIZ/R T 0T &4 C HPLC
WLV ERELE.
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HPLC 37 : SCL-10Ayp > AT L (3R> 7 ; LC-10ADyp, FiHI%E ; SPD-10AVyp,
71T BA—7 2 ;CTO-10ASyp, A— ~A > ¥ = 7 % ;SIL-10ADyp, & HERT,
HH), M T A Inertsil ODS-2 (4.6X250 mm, GL VA =&, HR), &
g : AKX ) —)2-7asx ) —) (1:1), e 1 mU/min, 775 AR : 40°C,
R 275 nm.

fEAELL D CoQL0 I, IR 8.7 Ty v 7 — 7 T, fEHERIRIC
B 5 E— 7 mED H NAHRHEREF 21T 1%L FCTH YV, 0.0150-0.963 mg/mL @
HPH CHEARMED BAF 2B (rP>0.999) 2WE LTz, ERITH R EREC
LV To7. BV T ox 3SFEOREHAKZHR L, = O FHfEz 5
L7-.Fig. 6 |Z CoQ10 i 63 o - /e o~ ~ 77 AR R LTz,

mAbs

lZ.Sé
l0.0é
753
5.0;

25]

0.0]

-V
0.0 1.0 2.0 30 40 5.0 6.0 7.0 8.0 90 min

Fig. 6. Typical HPLC Chromatogram Obtained from a Compounding Agent

of Vitamin and Herbal Medicine
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B3H KR

AEFFEIZ 2 CoQL0 & H T HH 7Y A2~ (EFERL 20 FitH, KIEE
RS S HED) 1L, AAREANTHPICEATE MRS THS. Table2 IZ-T &
N, TR SN — AEIREZEX, &/ oi53 10 mg, H&KH 270
mg & 27 f5DENRH Y, Kb EEA], FERIAL U7 EAH, BRER & ZIEICH
7o o Tz,

FRANZ DN, FHE LIC K D RBHAR AR L2/ R, ERLThD
A F VO EE A bu  CBEE, TRER LEEICE NS CoQlo DD B D
87.8%, 97.4%7% 2-7 /N ) — /L~ ERBAT L, ARIHIEDSEANCE £ 5 CoQl0
DERICHHTEDLZ L &R L.

a1 Ik 28R % Fig. 712”3, 7V A, D, E, F, M, N Z&W\»
T T, 85%LL EOEMENEO LI, TNV RREEGE LT
Bl —Tho7=m, 7NV A, D, E, F, M, NOEHFEITZT ~LFKR
B0 23-70% L WO HIER R TH o772, ZnboENL, ek - B THRILL
TH 227 v X)) = v ~DOEHP AR5 TH D AREMENE 2 bivToi=, T
R ORREIR 2 B8 F AL PR 2 i 515 (s 2) CRUBHARZ TR L, HIEL
7=, FORE, BERFIF LEH 7 EAF N TENLENT ~ILFRIED 87.6%,
85.2%DFH EAFR LI=Z Linh, INLOMSERICIIMELRNWEEZ b
7. LLZis, o7V A, D, E, M TIdlHE2 TY 31-77%DfE L
Bonishol= (Fig.8). 7 /LA, D, E, MIZTXRTEAITHL=D, 5
FlZMARIC L CHEERABEZ I L7- & L THD DB N A+453Th 5 rleerE
MBEBZONTZZ &G, BEAlZKE & HITIME L TIIEA Z L pE S, 2-7
2X ) — /L THI T 5 515 (BiHE 3) 21795 2 LT K 0 BRI 2R L <
HE LT, ZORER, 7V FRED 84-97T%DEEEZFENTE-. LEN-T,
TARTOY T Y A N THRAEEIEBIZRNEZ X DILVEH, BEA - BERIA
D DG DB HPEICITE LWV H 5 Z E BB 6T o T,
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Percent of indicated amount

120 +

100 +

80

60 1

40

20 +

‘?Q’QQ@QOQ‘\54r\)@‘é0‘10°.-“3“\04$"r*

Fig. 7. Elution of CoQ10 from 27 Samples by Extraction Method 1

Percent of indicated amount

100

® Extraction method 1
O Extraction method 2
m Extraction method 3

Fig. 8. Comparison of CoQ10 Elution from 8 Samples
by Three Extraction Methods
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BAf EH

REEIZBIT B30 TIE, 70 A2 MBI 2 FEW 726 TH % CoQl0 % Hi
DR, HFREOTVICEHEHSNTZEBEOEREI &, ZORS ORHTEIC
WTTHRRT L2, ZORER, 8K 5 O CoQl0 DIAHMIZA Y 7Y A v M T
LS B2 Z L 2R T 2ERN/E L. 0 7 L AICRRER] Tl R
ERIETH-T=ny, KRS CTIIWEIIZ I 72V Al 2 BRE L CNEY 2 i L
TWB72H, B 7 BLOELENTOREIZOWTIIRHTHS., 2Dk H7%
CoQ10 7'V X v MIBIF D DIEHED L, EDONA AT XA Z YT

ICRELSHET D LEEZ BT, CoQl0 X, EHILER—DEITHLH Y,
#7)%VFELT*%iE$IW?m%L&OEik@kﬁ%ﬁ?%é.%
EHLIRERMSE LTBRERLD ) A% VDD, Vg v EK
i bR STV AL B E L CTIRGES LD CoQl0 HAIE, ENE
Dz AASKF G B L OER LRGSR > TRIES N TREY, Y%V v 7
EHLIITERERLTHD /A F ) O & AW FEH RSN R B 53,
Whp LYY AL MZOWTIIIRIEE O BAHE TORMENEE ST
%. FEAIAIDY CoQL0 AV 7Y A v hEMRGET S ETIE, BoRERH DO,
TEOMBE RS OVNERD S.

ARHFFEZ V2 CoQIO &G AR D T ~LICEHEH SN TW 1BV OR%E
EElE, e oR-BIZE > TRERENRHY 10mg 7756 270mg & 27 56 &H
STz, HFEFE, CoQl0 ®HZEIMHEITITIBIED & Z AR — S vz AfifIx7e
<, WamOBROIRESREO 72O DIFRITD v, £, ¥7U A RELT
TRIET ARG EER, BE - WO SR AK, BRI, RRERE, ZiEICZhmoT
W EEORBE, ERLTHD /A5 V%L A b u TR K

e L BIFREHMERRO SR, 77U A2 R CIISIE EME R A B
RSN b 0D, AN W TR Z L Ik DR E L < B> T
oo T2l 2TV A R ELTHEERD CoQL0 2L T, EHGLD X H I
TR S W ATREME BRSNS, T ORI TE L L CHAEKR G OB
BRIEM BT B0 508, CoQLO IXARIAMEDS B\ = IZE DOFRBRIE TIIATH Z &4
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Hekan e SnTnsg. 30 Lo T, EREMWZ H 72 IR 2 & o
S ORI KD HND.

BT OWFFERRR DD, CoQL0 IXEER CTdh A /N HEIRIEIC b AN TH D =
EREABLMIR ST B FY AL MTBWTE, EELO X D AR
EPEOFHMAEIC L VTR TWRNZ 0D, R ENREAET L 7 — A%,
EIRGEYEZEATOHLATHRENTHNDEr—ANRH Y, FAEGCE > TZ

IZRT DIER B EICRD SN TS, L LY T U A MW Tiddh
BAHESEEL <, FAENIIET 2I2H 72> THIEAMEOBWERNSZ Lo
PERTH D, fEsox U QXM EE ORI & & b, A, BH
Pere &, BIGOIRAENZ L > THEHRT — 2 OBRZM EEZ LW EB X T
Wh. F, EHIRRITA SARTET DU A2 M OWTO R E RO B2
PR L, SLESHENTICLRWE b OERINEET) & E OFHM S LB T
EEZLND.

SESHE AME

AREETIL CoQL0 7"V A FaAREMHI L LT, 25 & HOFRGLD T LG
B EIEEEIC OV TR 2T 7. TORRIT, REOREEICIIRE R
X o2t OO, RAATZHMHEIC L > TUIEHENRE S B D H O
fELTe. ZOREND, 7VEY OFETH-TH, BEHMEDZEIZ > TH
R 2R E LN WA H D 2 L AR S Tz,

H7Y A hELTO CoQL0 2B L T, BAERMEIZ XL > T 1 HHZEE
B RMNRFEE SN | AR LT 5 RO RS IR A S BE O 7R
HERNTIEZDH 50, RISk ->T10mg 7225 300mg EMEA KX, 7Y A
Y MERZEIZE o THRELZ B ROUTEDL VT2, 7 A MZE btk
WT AT 4 —va ra2R74 5 ETEARNCZ 23770 2 2 b OFHE<e, £
HESHE SO E NI PNEETHDLEEZD.
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% 3F Polygonum multiflorum ¥ D~ 7 2RI RIS TR O RET

F1HE S

FLEOT U — MREDOHERND, Ea~okFmHE (IRHAE) 397U 2
v NEO TEWER « Z2MEH) IOV THERBED 2N E NS Z NG NI
eofe., U A MEIC X AEEFEEITZ N OEEEIC R 5708, BARTERD
WENRKRE Do HEML A =y MRIC K DREFEEEIT 786 6lIc 0, 954
BINFET Lz, ¥ 20X 547U A v MEIC X BN E oA 28 2000 4
RICAS TOLEMLTBY, HBICFEEORENLL o TETNS. 3%
INETOREICLD &, EYMHTFREELZ L ZTHREIEY 7Y A v MENFUE
WEIZRNTEFHICEL o TWASZ ENS-TEY, 2 EME 2O
(YT A MERHEGTEEORMOFELZ LT LI TETVD.

%< OWHEOH T, HEEFISHRNTHESNZbDICI Y2y (PM) &
WOAEIERH L. PM L, EGEE, HE, ik XOBOMRR EDER1H
D, YRR TEOESFLF IO EENDLEETHS. TDO—FT, FICKITE
REBHZICH LT, PEOZLRLTHKRICBEWNTHHWOATEY, ZOHD
THE& 724 CIRGE STV D, 2001 4EIC, PM 283 2828 L 7=
efET ALT 23900 U/l £ TAa bR+ 5 v o Aok s 2 L. Y &
72, PM B OEBRCHEEEZSI SR L L Bbvd 7 — AREEERE S
TW5.Y 26 OMEEZIT, PMELEHIZE LT 2006454 7 0 (Z2[E o lherbal
safety news and food safety information] PN &, 2006 4E5 D IC AAD TEIE,
ZRMEEHR) NTERENEERH SN, L L PM B O FEER BT
IR TS E D Dho TR, ZORIAIE, FEBRVIC S ERRIIC b ) 72 %t
PR & Ll L2 AR E DN i STV RV B THDH. —F, B hToiFE LL
PRV ST IRAYIS, PM X EREN I S TRk 2 e S TR R &
HTEH LTS ZERGhoTEz. =& x1E, PMAIHHHIIMEET L~
ATREBEREL, 97 In/ FAHIZE > TRBSEIZT YA <~ —F
TV~ U A TIHRRFTHCACENREE 28 L, ) MEREIC & A
WHEPEEIERZHD 5, ¥ R LoRERD 5.
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PM i, RNV 7=/ — /L& IR TV, EOMOERY - HEEY
7 EZHOERFHNER AR T OMEEZATVD. LIeo T, ZOZER
SRR TR PEERE DS, PM S D SBER Ol A M L T D & & R
HIVD. ZiVE TOWZEIZIVT, PM flH# 2 Bz in vitro O IF#EIE%R X in vivo
T E 7 L ORI U CEERNCRRRT L7 lE XA 6. & 2 TARIFFSEIC
BWTIE, PMIEIC L o~ 0 APMREE TR E 78 T 2 ) 7 = Vi3
IEEET LV~ 7 2 DFREREIC KIE TR 2 i~ 7.

F2H ERBRHIE

F1EH REBIUEY

~ U AN ICR =~ 7 A (HA SLC #RAU AL, #§hif) o> 7-10 s, {4 H 25-35
gEMH L. ~UAFEPFERT, REHOFKEY A 7LV FTEHEL, EhR
I TEJERIRZEIC IR 2832572 S22 B W BUE N IE > TIT - 7.
PM (JFzEf : PE) 1IMiA KRR (OKBR) X Y HEEA L7-. William’s medium E,
U URRYIMTE (FCS), L-7 /L% X 1 GIBCO 1 (Carlsbad, CA, USA) XV
A L7z, 18 =222 4 —¥ |3 Worthington Biochemical 1: (Lakewood, NJ, USA)
FOBEALEZ. 7B N7/ 72y, =V Y U-A ML T h=A ¥ 0T Sigma
- Aldrich £ (St Louis, MO, USA) 7 bliEAL, ZOOFRIEIT T~ THilles
Wt L<ITatrHo b0z .

% 215 Polygonum multiflorum i H#& o g &4

PM59g £721% 859 IZHERIAK 300 ML # 2 CE—H—F CTHNE L, 2 FEfEfE
FEDNT TR &S 50 mL (PR DI EEIEZ €74 100 £ 7213 1,700 mg/mL)
\Z/2 D ETRME LT, ZvaE PVDFR~” L2 — (L% ; 0.45 um, Millipore,
USA) TPk L7-. JEia% Okl 4°C Thb, EHERNIC 37°C (IR
L.
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%31 Hpf~ v RFRIARICET B invitro EB

Moldeus & =1 5 & F—¥ & ivkE 38 1o —3EE 2 N A2 7= 712 T, HEME ICR
T ANOHBEL TR AL L2, £, S I I T U T LT
~ U A &BIE U CIFls A #2 ) &8, HEPES (10 mM) & NaHCO; (4.16 mM) %
JNZ 7= Hank's Balanced Salt Solution (HBSS, pH 7.4) 150 mL % 20 4y [{i# it <
Bz DT I L = Z ) —8 (321 units/mL) & A @ HBSS 100 mL % 8 mL/min
DT CIEHE S 7. HomAriEz U o BiEErR (PBS, pH7.2) 20mL T2
[P L CvD, 4°C, 509 T 1o omBEiL, EBiEZBRER 10%FCS &
T» William’s medium E (28 L7=. #3572 /MBS Y N 71—
TR TR AR 00% L ETH L Z L 2R LTz,

HARE U 7= IFHEAR I 10% FCS, L-Z v % X > (2mM), ~<X=3U > (100 U/mL),
ARV T hvA T2 (0.1 mg/mL) % & T William’s medium E Z35H1 - LT, 24
NERIZIOARDAT—=Fra— b7 1y 2 TR L, 37 °C, 6 RfiiEE L.
Be3% U 7= A 2 S i 375 5% TP L 721%, 10% FCS % & ek & 7o 13 M ifn 1%
Beuic, 72 F7 X 7= 10 mM FEE R E72IEIEFEE FOSRMET, PM fifit
MR E )34 %2 0.5, 1.0, 5.0mg/mL L 722 K D ZiRINL, 37°C, 24 FEfE:
& L7 R4 2 Ml fEETR ML LDH o ~ofwH 2 e s L,

Z OBE LDH-Mifa T A b7 22— (FoMigE L3, KB 268 LRl L7z,
F 72 a4 7F31E Cell Counting Kit-8 ([R{ALZEWFEAT, REAR) 12 L - TR
L7=. 40

AT Invivo IZBIT 5 PM i OB R

~ U AZPM it 1 B 28] (10 RF& 16 BF), 10 HRIER DS L7z,
BHERICIZLEREE02mL FIUIZPM 23 20mg &£ TCWAH =X R %, &
BEREIZIZ02mMLFIZPM 23 340mg B ENTWVWDHI=FRAEEE L. 2 b
—NEED~ U RTIE, RO FIETHRBAKEZRE L. 10 H B OFZOF G
The 2 REZIC, AEREKICHEE LT ' N7 X 7 = 500 mglkg & 8
ERNICE G- Lz, TR T X 7 = oG 4ARRZIZ—7 VBT ik

28



F OB g (P, s, Mofle, Bhe) 2 Beie U7z, ITEsne oFkm I T AE ALT,
AST, LDH, T-Bil CiMiL7=. ALT, ASTIZFZ > A7 IF—ECll 7 A ~ (Fu
JEAEE T3, KBR) CTHIEL, LDH & T-Bil iT= A7 — LT3R 7 b — (K
) ICEFELRIE LT,

H5IH HEMEBFRITI

A%/XT RV LT IVT B REEIR T 12 IR EELBE L7212, Ik E XT 7 4
VAL, EXA4um oI b Loy MLz, ZOEREAT A RN
FALICEEL, YLty ) =N THAT 7 0 VA E LT, D%k~
~ XUV AU IT o, BRI Y XA BIO RS BX50 (A
Uy RA, HR) ERWTTo 7.

5B 6TH LA FHOMAT

PR R E L L CHEIE LT R TOfEIE, — ol E 0o iiEE AV
RRAE U714, A 5 7258 21T post-hoc Tukey’s multiple comparison test % VN CT1T
Wy, fERE 5%LLT (p<0.05) ZHBEKAEL UTHNTLT.

B3 MR

B1E ~URFHREICR 5 PM i 0z R

FER PR L= LDH &1%, 1%Tween 20 % & Te 528 CHIIE A JLEE L 72
RFO &% 100% & L CHUR L7z, B8R b MmiE A2 R< &, MinGE E X,
#120%0 LDH JRH A EiIZR <= (Fig. 9). LDH IRH & & MR AERIz i
7= invitro TOHTH, (Fig. 9, Fig.10) 226, PM filitti#id~ v A fFHIEIZ I\ C
T RS e o7, WIS, PM Y & fcm & CRITLEE S5 &, LDH i
HEFAEICHED L (Fig. 9).
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W2 TR NI 7 VUBERFEMHEICHT S PMAIHIO in vitro DR

FERIFAIRZ T2 b7 72 &IRINL, IHT 2 LDH OFI& 2 HE L
TofER, 60% LDH RN A b=, — 5, 7' b7 2/ 7 = VIEFE F Tl
20%® LDH IR R 60, 78 b7 2 7 7 = IAFIiRIC T LA BTl
PAr L7z (p<0.001, Fig.9). F7-MALOAELFERIZEN TS FEEOMET A A,
biv, 7B 872 T = 2N LT T BN O AT e & Beigs LT 50%
ﬁ%ﬁ#é%%kﬁok<ﬁgmy

ZxtL, PMihH# &I T2 L7-FfilR <, 78 b7/ 7=

AN K DR EES H ERARICED L, sHE Gmg/mL) @ PM hhiti# %
BN U 72 MR i LDH IR & & MR sE O FIE A3kt EE O ML & 1ZEZED S
7e/no 7= (Fig. 9, Fig. 10).

50 A LS

LDH leakage (% of total)

1 0 - - .
0
PM extract (mg/mL) — — 0.5 1 5 0.5 1 5

Acetaminophen (10mM)  — + - - - + + +

Fig. 9. Effect of the Hot-water-extracted PM on LDH-Leakage in Primary-

cultured Mouse Hepatocytes

Mouse hepatocytes (2 x 10* cells/well) were seeded onto collagen-coated 24-well plates
and incubated with 10% FCS for 6 hr before being exposed and incubated with PM for
another 24-hr interval. LDH-leakage, expressed as a percentage (%) of the vehicle-treated
cells, was used as an index for cytotoxicity. Treatment with (+) or without (—)
acetammophen or PM extract is indicated on the abscissa.

p <0. 001 _ P <0.01, significantly different from vehicle-treated group (open bar).

“p <0.05, " p <0.001, significantly different from acetaminophen-treated group (shaded
bar).
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Cell Viability (% of vehicle)

*
150 -
100 1
a
50 1 I
0
- 0.5 1 5 0.5 1 5

PM extract (mg/mL) -

Acetaminophen (10mM)  — + - - — 1 3 3

Fig. 10. Effect of the Hot-water-extracted PM on Cell Viability in Primary-

cultured Mouse Hepatocytes

Mouse hepatocytes (3.5 x 10* cells/well) seeded onto collagen-coated 96-well plates
were incubated with 10% FCS for 6 hr before being exposed to the PM extract for another
24-hr interval. Cell viability was evaluated by measuring optical density at 450 nm with a
microplate reader after 3h Ioading with WST-8. Treatment with (+) or without (-)
acetamlnophen or PM extract is indicated on the abscissa.

® p <0.001, significantly different from the vehicle (open bar).

"p < 0.05, significantly different from acetaminophen treatment (shaded bar).

H3E TN I 7= UBRAMFEERICET S PMAH®O in vivo DFF
i

PM fhtid & I8 MEAEE (KAERBLOEHE) L~ AT, v b
m—/LREL B LT, IR RN, MIRAE(L RN T A —%— (RMLER, A
BK, ifi/MRE, MCV, MCH, MCHC) [3THE6E & RIERICEZ T 0> 72 (Fig.
11). 723, PM i 5.1 CIEBEITENIBIZE S - 7. 500 mglkg 7
Y RT R T = BRI K DFEEIL, ALT, AST, LDH, T-Bil T L 7=
(Fig.11). {KHE® PM it CIIAEZEN P> 722 57, 10 HE PM
M CTRILBEE L7~ U AT T b7 2/ 7 = VB R EIeEs L.
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MEFIIZIE, 7' N7 R 7 = R Ko THULERARE D TE LT
HEMNE X, RiERFHAHKER S (Fig. 12B). ZHICK L, @SHAEO PM
Fiti % 10 HRERTALEEG 5 2 L T7® M7 3 7 = U atE i BIfc s L
25 (Fig. 12D), EHETIIRL 207 (Fig. 12C).

400 - 400 1

A:ALT a B:AST
300 - a 300 - a
a
= 200 4 = 200 A
2 =)
4 )] 4
1w w @ o Wle a0 @
0l e P B I s
12500 1 0.4 1 )
C:LDH a D:T-Bil a
10000 03 -
7500
S 3 021
2 5000 E: .,
i * 0.1 1
PM extract (mg/ml.) — low high + low high — low high + low high
Acetaminophen (10mM) — — — — + + — — — — + +

Fig.11. Effects of Sub-chronic Treatment with PM Extracts on Liver-Function
in Mice

Mice were orally pretreated with hot-water-extracted PM (low dose: 20 mg/0.2 mL/mouse,
high dose: 340 mg/0.2 mL/mouse) twice a day for 10 consecutive days, while control
animals were similarly treated with distilled water (2 x 0.2 mL per day). On day (final) 10,
acetaminophen (500 mg/kg) was injected intraperitoneally in mice 2 hr after the last oral
administration of PM extract. Blood samples were drawn from ether-anaesthetized mice by
cardiac puncture 4 hr after acetaminophen injection. Plasma ALT (A), AST (B), LDH (C)
and T-Bil (D) levels were evaluated for liver function. Treatment with (+) or without (-)
acetaminophen or PM extract is indicated on the abscissa. Each data represents the mean +
S.E. The number of experimental mice used is given in the parentheses.

p <0.05, ”p < 0.001, significantly different from acetaminophen-treated group (shaded
bar).
*p < 0.001, significantly different from corresponding PM (without acetaminophen) group.
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A:Control B:Acetoaminophen

D:High PM + Acetoaminophene

Fig.12. Histopathological Observation of Liver Tissue after Sub-chronic PM

Extracts Administration

Mice were orally pretreated with hot-water-PM extracts (low dose : 20 mg/0.2 mL/mouse,
high dose : 340 mg/0.2mL/mouse) twice a day for 10 consecutive days, while control
animals were similarly treated with distilled water (2 x 0.2 mL per day). On day (final) 10,
acetaminophen (500 mg/kg) was injected intraperitoneally in mice 2 hr after the last oral
administration of PM extract. Liver tissue was removed from mice (n = 3 in each group)
under ether anesthesia 4 hr after acetaminophen treatment.
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BAf EH

EMIBWT, PMEZEAET LR ZEBEL 72 2 & TR I RERRE S 4 i
TLEEVOHEND D Z LIFEIROEY TH S, T UL, KFSRICE TS
~ 7 ZRFHIMR O invitro & in vivo O R T, B I AT EL R R ST,
ZAuE, PM iHIT~ U AT ARIS T U il B E 2 R S RN & A1 T
FEH L7 D TH S, v~ 7 AT 10 AIZHOT D dRMERIC PM 245 (40 £
7-1% 680 mg/day/body) L 7=%%, HFHEEEDIMIK AR/ RT A — X — &3l L7556
by, JHHEBEIC B LIT e -T2, ~ 7 AIZBWT 1 H40mg (K 1.3g/kg) @ PM
A EREE5 2 L1%, 60kg Dt MIXLT80g ? PM it 2B &
L2 LIS T 223, Biffe MIHERIN TS PM OBIRED 3g 75 69
ERIETHD. LieB-T, B &~y RHOPM S ORBISIZIBIT 5
FEEZZBIZANDOIVLENDLDHOD, PMEAHRMLZHEEERAT 5B
7o EHIICR L TURIRIEFRETh DL 525, £, sz e Mok
B AEER D 1%, BRA L PM EARANCIEA L TW 28, 500,

T Tp o TR BNE Y BEE T K DRy DEVWICEKR L TW D ATREME S & 1,
BHEROEEMEICRIT L Z E BB ELARITIE R 6720,

AWFIEICHT D PM L, EMIEIREEORTRIRIZ IS W TRl E 415 <
T, BEFMRICSWTT ' N7 2 7 = Ui EEE2 A B
EH72. PM i ORF R TBIZIEIT invivo T BB 7208, IR E
DRI 10 fF & Vo @mHED PM i) (K 20 g/kg) &5 LTcREO L ThHh - 7-.
TOZ X, BEMICELN TS PM EARIAIOHESTRE TIE, FFICR LT
AERDRERES RN LRI SN D.

TE NI 7 20E, AFRICEBWTIIIFEEEZF R T 50 H L
2. W TR TR 7 2 UBRITENCE, SRSHEREED THD N-T &
FNp-_XV X)) DEHI T I —F P ANENREBRLTEY, Thn¥
VB EMLIEST D POPMEIIT E N T R T = VR R &
PRBLIERIC L > TEII LI B2 6D, FE, PM OEEMO—>TH D
T RTX UL, FI Far RUTIZEBW T VE T4 OIRIEE ETRIC
o Z L THMILEMZRET S Z L BMoh TS, ¥ ZhE Tomt T,
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FEfig— F /L TR L7z PM ST~ U A28 10T 5 UV IR Fih 8 I w2t
T2 EDREINTEY, £OPM L L U gt b/EHZ R LT
%, B P EOmRENS, AEICEIT DRERIE, TERIE<AThNTWIZEE
THIHT % PM 23, ~ v X Fflalcx L CIiEEECREMICEWVWIREZ L7256
TILEERLIEEFERAS.

fham e LT, ARBIRICEIT 5 PM filiti#id~ v ZAPREFE I BV Tk
TR T7 2 mtECR LTI R AR L, PM Al 00 10 H O RE
PRI GAZ L - T, W DIFEE BB Lo 7. 326, PM st 4 ni
MBS 252 TT7 8 N7 X 7 = UIERIFEMEITEG L, oM mHE
ZHEHT 25 ZETinvivo ICB W TCITAR RN B2 157,

B5HE /NG

ARETIE, 7V AL MAPEFEENFR EE2 b TV L IFFEEIZER
L, PM I ZBIC L > T~ 7 AFMIIC KITTHEIC OV THRFT L. #
BL LT, PMAH®IT~ 7 ZFFIII 6 LT 2 < & b 1A 7 AT RERSE &
FEZITZ LT, BICTHFREERRS L Z LRIz, Zhiie b T
WMESNTVWOLIAEFRRLITE TS ERDHRTH 7. PM I OITIR
EEROA =N, FIBILERCTHLREEN BV E0vh, v TR L E
FOFEEIZE YD & M L CORTFMREEERZ 67T 5 L1335 212< V. PM
(TAEIRTH DN, EFITERN R DT CTRONBERD Z L3 H 0 AEEH
WD Z DD, MaT, - RET DA =N —IZ Ko THIE 7 IER R 72
STEY, F—HKorRREEEN TN 2N &0, BHILAA O Db E ENT
WHAREME D B 5. L7edo T, HMEMHICERAT D 2 2L, tholEH
IR CEEICHEET 20E R H 5.
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YMNEICE D'V T AT 4 = a LV EBITT S BT, AR OSSO W
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%SEK%mTj:PM%&%i?ﬁXﬁﬁ%:ﬁbfiwﬁ<k%mﬂf
JFRgREREE 2k 3 2 L1378 <, WIIIHREFEREZ AT 0 Z LRl s .
T, TNETHOLNLTOAERIZCONTH DI ETHILERH DL LE X
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LLED XS0z, AWFFRIZEWTIE, REFEFEAEOGRNNS =7 o A
FrRhhl, SHICENEBEOHEEIECTHZ LIk THERELY
AT A —2a vy EEITCE D AR R ST,

iPS fIAIE U oD, W TR mmec s LW A BRIcE VT, BEEA
Oz BEHERT 2 Z LRI FEH~ND 2 & T, EIEHETE L4 —4
—AA RERIZR> TN ZERGHTRIND. L, BEEMRCEET
R TP, £ 7o, ZOMIII L TCOAEERHIZTFHETETY, B hE
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EBEZ D AT T RN TRBEE R FARTIT 2 23R CTIE R <, RO R w
BedAIE e & ISR O I3 > TA LR ThDH. 2o X HRE
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ffi, PRI FIEAIAI N Z N ENOREN LRI TH = BT v A BB LR
FBLTWS ZEREETHD. DI, REBREFHIEFNIL, 22000 DRI
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