Yamanashi
Institute of
Environmental

C-01-2011

Sciences

YIES Conference Report

ILFRIR

EEB%—E/,//\

SR EZMEFRER

5 & =

=T
EH

ISSN  1347-3654

Vi) L 2011

INF VL LR

|

LRk 23 F &

IR RIRIER S

o

X3

AT
)l 2011 EFTZREE






C-01-2011

YIES Conference Report

B REHNFREARMER VRIS L 2011
wm g =

NF T L LR

|2
I~
N
w
hy







C-01-2011

YIES Conference Report

Report of the YIES International Symposium
2011

YIES, Fujiyoshida , Japan
November 26-27, 2011

Vanadium and Health

Yoshiyuki Seko (ed)
Yamanashi Institute of Environmental Sciences






XU ®HIZ

NFYULEZTLELILOMTKKASREME 2 KET 2 L OFHRSHIC
LELTVWET, RELTEDII>RI LR BDO0ERFZHITKRIE L TH
5%‘%7‘5‘3&) D ij—o

WL BRER LR AT Cld. SERRIEDBFTLASE Z ORIEIZER Y $HA TV
£9, LT ERFEEBMEAWEERERS, BEORFERIOERE T
2. BEILOHMTAROKBOMEIZLVED LR STFTWELE, LvL
RB B, 2003FEENDE FERAWZEKRNAER CROLELZXELZD, A
VAV VBT A RET D LORENREND I IRV E LI, FD—F
T, WEDRPRD DNV E OBROFERELRDONET,

DL RRIOF, O TAF VT LDOBREREIZETIMAZEHEL
TAEBOMIEDFEMEEZEZEZ D7D, X TPy LEE LELZER
VURTULEITHOZEELE L,

FEEFICIZ, B LTONRNFT VU LADERZHEL TV D KEDGail
Willsky {8+ & Wenjun Ding i+, N+ T UL EETRKIRAKEHDEEZHF
LTS BEAER KRS EEREERZ L VCKEREOS HIEBMAR
PRBELE L, YFTOERRINEEHEEOMAERRERERLE L, ¥
YARTY U ALA BIMARERHLOEFETOSE. 20 Bix—M&mT 0B ARE
TOFEEESZITVELEY, MHBELBAOI b RBR EERIITDIL,
MEOWRELGENLDTLE, 222, 2EBDY VR T LADHEZ
=LET,

WL BRER AT ERR Y VR U L2011 ETEES
EERE 1EBEE—






[ZC®IC
$£1HE8 (118268H) iELE

Varying Effects of Oral Treatment with Vanadyl Sulfate in Diabetic Rats and Humans

Gail Willsky (University at Buffalo, School of Medicine and Biomedical — ---------=-------- 1

Vanadium and Metabolic Syndrome
Wenjun Ding (College of Life Sciences, Graduate University of Chinese Academy

of Sciences, China) 3
Evaluation of the mechanism of vanadium containing natural water onobesity and
diabetes mellitus by preclinical and clinical studies

Yasuo Watanabe (Dept. of Pharmacol., Nihon Pharmaceutical University, Japan)  --------- 5
Is small amount of vanadium intake from the drinking water healthful?

Tatsuya Hasegawa (Yamanashi Institute of Environmental Sciences, Japan) -----------=-------- 7

$288 (11A278) —E&MITHEESR

IEUBDIZ —AR"F P T AIIZONT, FEELBRE—

W& (LRLRRER FIFIEAT) 9
B WDONF VT LERERAKS TRLIIHRBEDLD?

ERRHE (BAERKFE) 11
BIEBRRE LA R VG —EfafisiiBa 2 BM L EELEIINTD
NPTy LEHKBERIEE - BERBICEZ 88—

4 BB (KEHEEK) 14
BBl H b O E/NTF U ABBUTRERIZ KV D)

EA)Et (LELRRER BT IERT) 15
VURV U LAONEDRERE E LD 17

WFERE

A#H

LHATF 7 v 25
a s h 26
BMEDT L r— MERHER — 27
WAL RBEER R ER Y VAR YU A0 ETEARIREEM 30
R%E  URLERERIFIFRFTER Y R U T LA0EITEERER 31
ILELREBER FIFAFTERE Y VR Y U LA201ETEERIEHNEAR 32







g5 1 EE(HEZGE)
Ly %—I{







ILBLRBREER IR ERES VAR P T A 2011 [ FU A LHEE) 2011411 H 26 B [FEESE]

Varying Effects of Oral Treatment with Vanadyl Sulfate in
Diabetic Rats and Humans

Gail R. Willsky?, Katherine Halvorsen®, Lai-Har Chi®, Michael E. Godzalla III?, Paul J.
Kostyniak?, Zihua Hu 2%, Jason S. Smee ¢, Debbie C. Crans 9, Allison B. Goldfine ®

3University at Buffalo, School of Medicine and Biomedical Sciences (SUNY), Buffalo, NY 14214
USA; "Department of Mathematics and Statistics, Smith College, Northampton, MA 01063 USA ;
‘University at Buffalo Center for Computational Research (SUNY), Buffalo NY ; 9Department of
Chemistry, Colorado State University, Ft. Collins CO 80523 USA; ® Research Division, Joslin
Diabetes Center, Department of Medicine Brigham and Women's Hospital and Harvard Medical
School Boston MA 02155 USA. email: gwillsky@buffalo.edu

Vanadium (abbreviated V) compounds undergo pH and concentration dependent chemistry
and also interact with cellular redox systems when administered to biological systems. These facts
may help to explain the variability of the biological response to V [1]. We have previously
characterized global gene expression in normal and streptozotocin-induced diabetic outbred Wistar
rats treated with vanadyl sulfate (VS) [2]. The dose administered orally in the drinking water was
approximately 54 mg V/kg/day. Blood glucose levels were monitored throughout the study, after 28
days serum triglyceride (TG), cholesterol(chol) and free fatty acids (FFA) were determined and
muscle samples were obtained and stored for future gene expression studies. All diabetic rats treated
with VS showed improved hyperlipidemia, while only 60% of the VS treated diabetic rats responded
with lowered glycemia. Initially, for gene expression studies diabetic rats treated with VS showing
both reduced glycemia and lipemia were chosen for analysis using an Affymetrix rat chip [2]. We
recently extended the gene expression studies to include diabetic animals treated with VS, showing
lowered lipids but continued hyperglycemia, and diabetic rats treated with the liganded vanadium
derivative V(+5) 4-hydroxy-2,6-pyridinedicarboxylate (V5dipcOH), also showing lowered lipids but
persistant hyperglycemia [3]. Both of the new groups showed similar gene expression patterns. In our
studies, when both diabetic hyperlipidemia and hyperglycemia were restored, gene expression
patterns in the VS treated diabetic rats returned to those seen in normal animals, however, when only
dyslipidemia was improved in V freated diabetic rats, gene expression patterns remained abnormal.

We previously reported the metabolic effects of VS treatment in sixteen type 2 diabetic
patients administered three doses of V: 25, 50, and 100 mg V/day [4]. Clinical data for the cohort
included age 53 + 8 years, glycohemoglobin 9.6 + 2.4 %, and weight 102.0 + 30 kg. A significant
decrease in fasting blood glucose and glycohemoglobin was observed at the highest doses. Similarly,
total cholesterol and high-density lipoprotein (HDL) were reduced at the highest dose. There was no
significant correlation between the clinical response and the peak serum level of V. The current study
examined in more detail the pharmacokinetics of VS in these patients. With increasing doses of V the
peak serum levels were 16.0 + 5.1, 83.6 + 44 and 284 + 146 ng/ml. Although large inter-individual
variability was found, the correlation between peak serum V and dose administered was R? = 0.98.
Determination of 24 hour urinary V output was consistent with absorption of 1% or less of the
administered dose. V loss from serum was modeled using a first-order kinetic model of the type C, =
C.e™. The V loss followed first order kinetics with mean half times of 4.7 + 1.6 days and 4.6 + 2.5
days for the 50 and 100 mg V dose groups. Multiple regression analysis indicated that
glycohemoglobin was a negative predictor of In peak serum V (R2 = 0.38, p= 0.009,). Taken together
globulin and glycohemoglobin were negative predictors of the lowering effect of V on fasting blood
glucose (R? = 0.49, p = 0.013). These results imply that patients whose diabetes is not well controlled
might benefit most from administration of V. In addition, although V accumulation is dose-dependent,
V pools other than total serum appear to be related to its insulin-like effect.

Acknowledgements: We thank the NIH for financial support.
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Gail R. Willskya, Katherine Halvorsen, Lai-Har Chi, Michael E. Goszalla III, Paul J. Kostyniak, Zihua
Hu, Jason S.Smee, Debbie C Crans, Allison B. Goldfine (e==—3—Z7 M KFENy 77 B —&K, *E)

NFTTL (V) (LEMIpH CREIEKFLEAERZ LY, £FICERE SN ESEITMRNOBRLE
VAT ALHEIZEEBLE ), TNHDOERIL, NFUUVAIKTIEYENGEDSEEEZHHATS
BTz b2 GRS 1), fFi-bit, ANV R FOUBETERLEERFT Y b (¥
A RE—Fy NREET v NEHEBANTUNLNTRELEZ L X DOBGCFRBEOBEBICOVWTHRE L TWVWA,
REAKE LTRABELEAT VU LARIZ 1 BYK 54ng/ke ThHho -, ERFIFPIXMEELE=%—1L.
28 BRICMFEHFROPHERER, 2 VAT v — AN ERESEE 2 BIE L, B TFRBEIERE L LTHRA
ERBRLTz, RBNATONVTARLEZL2TOERK T v b CIIEEMENKE L-—F., BlERKEL
TeDIIANFT VT DAERERIRT v FO 60%ICIBE ehr oz, BN, NFOULREBERFET Y FDO L
M¥EE & EASIIE DO 5 A% E LT B2 Z, N F v 7% AW B FREBMET 21T - 72 BIFCE 2),
FERE, XNTYPUVLARRESNMBEEEOHAMETLET v b, XITAF T Lk (V(+5)
4-hydroxy-2, 6-pyridinedicarboxylate [V5dipcOH] ) Z®EEINMEBEREDHABETLIZT v hDEE
FREMTZIToT. EH0DT7y FHRKROEBLHEFREADEE R LI, NFPUVLAREIZL > TEIR
MELFHOELHELZT v NOBBTREBRIZ. E¥T v b EFROBETFRRANRY - Lo, L
L. NP UULEBRETMHEREOABKELET v N TIE, BEFRANI—VIIREREETHo T,

7= BIILAETIZ, 1684 O N ERBERFEREIZ/ Ty L E LT25, 50, 100mg/ B OFEEAFION2#HE L
PhBREIREE LTz, HEBRE O FHERIIS3 8%, FIIHbALCIT9. 62,4 %, FIAREIT102.0£30 kg Th o
2o MOBBREEBBENSTIN—TTiL, EIERLEELHALcOFERETARBD bz, R, =L
2Fa—)b, BHEY REAELETLE, OEFORFOT LABENEbLEL RoTo L X DBRE (Y—2
&) L EBRERORICIZEERHEBIIRD b hofs, BEOHETIL. NPy L08NEES L VST
BT LT~ BEBOHINZfE> THFEF AT T LD — 7 {EIL, 16.0x5.1, 83.6+44, 2841146 ng/ml
WMLz, RERBAZRZDS OO, MENTFPVLAOE—7ELEEROBICIIEVER (R?=0.98)
BREH LN, 24RFORF~ONAFT VY LHEMEZRIE LEHER. @OBEINE) NFUTAORIL
RKIZ1%HBNEIEFNUTLEEZ N, MEATDTLEEIL C, =Coe™ RUIZYTITE 3 —REER
FBEZ L, 5850, 100 mg/kgTNENDOEREHIT4. 7=1.68, 4.6+2.58 Thoz, EEIREDHTD
FERTIL, HbAle BMFENT VU LAY — 7 BEBEDOAD FHRIEF (negative predictor) &3 T &
XL (R2=0.38, p=0.009) , ¥/, /ot LHbAlcDFEREZRT B &, NF VU LD MBEEK
THERAICET ADOTEREFL RS R2=0.49, p =0.013) , TNODREREBETE L. BEREMNS
EFL v br—VHETWRWBFRIAT VY LABREOHREZ/BRLT VO TRV L B, &6iC,
NFDY AOEBIREREFNTEISH D OO, MFLSND AT DT ADIFEE (pool) H/NFT A
DAVAY AFERALBERLTVWA LD EE X LN,
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Vanadium and Metabolic Syndrome

Wenjun Ding, Fang Zhang, Yang Liu, Deliang Chen
College of Life Sciences, Graduate University of Chinese Academy of Sciences
No. 19A Yuquan Road, Beijing 100049, P. R. China
Email: dingwj@gucas.ac.cn

Metabolic syndrome is a collection of cardiometabolic risk factors that includes obesity,
insulin resistance, hypertension and dyslipidemia. Although there has been significant
debate regarding the criteria and concept of the syndrome, this clustering of risk factors is
unequivocally linked to an increased risk of developing type 2 diabetes mellitus and
cardiovascular disease. Diabetes mellitus (DM) is a chronic disease caused by inherited
and/or acquired deficiency in insulin. In the impaired glucose tolerance, tissues such as
muscle, fat and liver become less responsive or resistant to insulin. The pathophysiology
of insulin resistance involves a complex network of signaling pathways, activated by the
insulin receptor, which regulates intermediary metabolism and its organization in cells.
Numerous studies have been demonstrated that vanadium (V) and its compounds play
important role in improving glucose homeostasis and insulin resistance in type 1 and type
2 diabetes mellitus. It will also highlight the effects of vanadium compounds in
ameliorating hyperglycemia and dyslipidemia in metabolic syndrome. As future
perspectives, we share our thoughts about current challenges and possible approaches to
promote our knowledge of insulin-mimetic properties and anti-diabetic effects of

vanadium compounds in glucose and lipid metabolism.
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BEIZBNWT, DA VAR Y VIZRTARGESREL 2o TS, 1 R Y VEFRHEDRREBIZIE. 1~
ZY UEREIZE o TEE SN 2 MANKREOEERERGERY NV —2 bBbo T3,

[ BB X OIEERBOBRBEESA VR ) VEFERBIIAT VU MUEMBREEL > 52 L %,
FEIZEL DIFRIRLT NS, AFRY v 7y Fu—AhlBi 2 EEMECIEERBER2RETS
ZEIZBELTH, NFUUVAOEENERINS, NTFTUUMELEMOROAL R Y URIERRTURERR
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Evaluation of the mechanism of vanadium containing natural water on
obesity and diabetes mellitus by preclinical and clinical studies

Yasuo Watanabe (Dept of Pharmacol, Nihon Pharmaceutical University), Ikuo Shibuichi
(Fundamental Res., Lab., Asahi Brew., LTD), Zhao Meim (Dept of Ethnopharmacology, School of
Pharmaceutical Sciences, China Medical University)

The possible effects of natural vanadium-containing Mt. Fuji ground water on the
hyperglycemia based on our previously reported animal and clinical studies are discussed. In
the animal studies, we documented that the activities of liver insulin receptors, particularly g
subunit, and primary insulin-like growth factor-1p were recovered to the normal levels by the
daily forced oral treatment with Mt. Fuji ground water containing natural vanadium in
Goto-Kakisaki (GK) rat which is the genetic model of Type II diabetes. Furthermore the
increased levels of blood glucose and serum hemoglobin A1C (HbA1C) of GK rats were
significantly blocked by the consecutive treatment of natural vanadium water. It is interesting
that the other genetic model of Type II diabetes, KK* mice, were likely to be shown the
inhibitory effects of the consecutive treatment of natural vanadium water on increases of blood
glucose but not significant. In these animals, however, the significant improvements of Glut 4
transporter and receptor activities in the adipose and muscle were detected. Furthermore,
using a novel genetic model of Type 2 diabetes involving obese mice, Tsumura-Suzuki obese
diabetic (TSOD) mice, and its control (TSNO) mice, these animals were randomly divided into
four groups. The animals in groups I and III (TSOD/V(-) and TSNO/V(-), respectively) were fed
with AIN-93G (vanadium-free diet) and normal water (V(-)) ad libitum and treated with
15ml/kg Milli-Q water by gavage for 12 weeks. Groups II and IV (TSOD/V(+) and TSNO/V(+),
respectively) were fed with AIN-93G and vanadium-containing natural water (V (+)) ad libitum
and treated with 15 ml/kg vanadium-containing natural water (approximately 65 pg/l) by
gavage for 12 weeks. The body weight and blood glucose levels of TSOD were significantly
higher than those of TSNO mice during the experimental period. On consecutive treatment with
natural vanadium-containing Mt. Fuji ground water, a decreasing glucose levels was seen in
group II, but no significant differences compared to group 1. At 12 weeks after the consecutive
treatment, however, the levels of glucose, total cholesterol, triglycerides, phospholipids, non
esterified fatty acids (NEFA), amylase, and others of group II were significantly lower than
those of group I, although these significant differences were not seen between groups III and
IV. In group II, the serum leptin and insulin levels were significantly improved to almost the
control levels. Furthermore, the expressions of Jak2 and phophorylated Jak2 in adipose tissue
were significantly enhanced in group II. In the clinical studies, the levels of blood glucose and
serum HbA1C of hyperglycemic patients were significantly reduced by three month consecutive
treatment of this Mt. Fuji ground water, and also the QOL of these patients were completely
improved, although these effects were clearly affected by the changes in each life style. Thus
both animal and human studies suggest that the daily treatment with Mt. Fuji ground water
containing natural vanadium is useful for the regulation of blood glucose levels and the
improvement of QOL to the hyperglycemia patients due to the improvements of glucose
transporter and the insulin receptor and so on. However it might be little difficult to expect the
significant improvement of the severe conditions of diabetes mellitus by the consecutive
treatment of natural vanadium water, since this ground water is good as a supplement.
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NPTy LEEUOETILHMTROBMIEICHTHEEBICEHAL T, ZhE THRE L TEX2RIERK - BRRW
ZIZONWTIRAR B, BARH I BBERFE T T VEIM GotoKakizaki (GK) T v W\ -BIMIERDERN D,
NI LEELELILMTREREROBRET S LICIB RO B -V T 2=y bROA VR Y AR
HAF-1BDV_NEZEFEL_INVICETEREIRZZEEZRELE, EBIZ,. KTy hoRMEEE~ES
T By Ale (Hb-Alc) BT U LKEGREIZL > THREIRIE S, fhoBMIEERKRTT IV
B KKY K TiE, NP0 AKOESGRS CTROEZNGET2ERARH D bOOFETIIR N>, L
LARRL, ELLDERBETLVEH T, FVa—RE@EE (Glut 4), 25BN L FROZE
EEEOFERUENRD N, 5T, FFLVIEHZ M BEAITEBERK~ Y X (Tsumura-Suzuki
JEFHEIRR~ 7 X, TSOD) RUNEDOxFREM) (TSNO) Z AWTERZITo7=, ZA—71 (TSOD/v(-)) &7
N—FT (TSNO/VEIZIHEARF U AR TH S AIN-936 BLE AT DU LEZEERVIKEE 2 B HIZER
&, 15 ml/kg OEIET Mili-Q k% 12 BRIChizo THREBO®RE L, ZV—71T (TSOD/V(+))to
TN—TFIV (TSNO/V(+))IZIZ ANI-936 B & NF T U LAKE BHICERSE, 15 ml/kg DEIG TNV Y A
KK (65 V pg/l) % 12 @BFICH > THRERRAOKS Lz, TSOD v v ADEE & mbEE LRI
ZBUTINO YR XV FRIZEN 2T, NFVTLKOERELIZL>T, FAV—7 I OMEEOIEKT
ERRBDONZHLODITN—T 1 L ORBEIRBO LN o7, EfERE 1288 OmEE, a1 X
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Is small amount of vanadium intake from the drinking water healthful?
T. Hasegawa, M. Togawa, and Y. Seko (Yamanashi Institute of Environmental Sciences)

Vanadium (V) at concentration about 0.1 mg/L is contained in the groundwater from Mt.
Fuji. The inhabitants around the mountain take vanadium from tap water every day, because
the groundwater is widely used for the source of tap water. We have ever carried out an
animal experiment to research the health effect of vanadium in the groundwater, in which
DBA/2 mice were given 0.1mg V/L vanadium solution as drinking water for five months. Atthe
end of the experiment, serum triglyceride level was significantly lower in the experiment group
than in the control group given 0 mg V/L water. In other investigation, we collected blood
samples and biochemical health-check data from inhabitants living Mt. Fuji area. In this
presentation, we report if similar data will be obtained in human population as well.

The northern area of Mt. Fuji and Hokuto city were chosen as vanadium area and
control area, respectively. Vanadium concentration of tap water in Hokuto city is less than
0.001 mg/L. Blood samples and health data from about 800 subjects were collected with
informed consent in the venue for health check for adult diseases. 245 subjects were selected
for the analysis according to age (20-79 year old) and sex (female); 148 subjects from
northern area of Mt. Fuji, and 97 from control area. There was no difference in the averages
of age, height, body weight, and BMI of the subjects between the areas. We analyzed the
collected data of the clinical biochemical test and vanadium content in the blood samples
(plasma and red blood cells, RBC) by ICP-MS.

Although the average vanadium content in the plasma fraction of the subjects living in
the north area of Mt. Fuji was not different from those in the control area, the average
vanadium content in RBC fraction was significantly higher in the northern area than in the
control area. This result suggests that daily intake of the groundwater increases vanadium
content in the body in human. Serum triglyceride, total cholesterol and blood glucose was not
different between the two areas. As vanadium concentration in tap water varies within
northern area of Mt. Fuji, we eliminated the subjects living in the areas where the
concentrations of vanadium in tap waters are relatively low. Residual number of subjects in
the northern area was 87. Furthermore, we sorted subjects according to their age (20-30,
40-59, and 60-79 years old), because clinical biochemical data change with age. Then, we
found that average serum triglyceride level of age group 40-59 was significantly lower in the
subject living in northern area of Mt. Fuji than that in the control area. As the administration
of 0.1 mg V/L solution as drinking water significantly lowered serum triglyceride level in mice,
the present preliminary finding may suggest similar effect of vanadium in the groundwater
from Mt. Fuji in human population as that in mice. Further investigation with larger number of
subjects is required to confirm this suggestion.
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LERE LT, 245 £ OBREONFITE LILEHIR 148 £, XfFRHIE 97 £ T, ZHODOHUR T, £ -
HR « FE - BMI ThENOEHEICHEBERER P22, BRARERRE TITONI-HBRE O ILKRED
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=BT, ARG 0 RHIRIZ L RFBICEVVEZ R Z AR b,

ORIV RADOEREREELLTBY . REKD D DONF Oy AERAS PSS ICEE 2B LIE
THRENTR SN, 4%, HREOEZEO L TELIIRMNETOILNERDZ LEZTWS,



F£2HB01AH27H)
— &M TEEES







HWIBRRRER FHART EBES VRO T A 2011 [XF DU AL 2011411 8 27 B [—RATEBES)

FCHIZ —RFTIHLICDONT, BRERMBE—

OMF&EE, SMIFTF. BRA)IEh (LERBEERLRHIZHT)

NFVYAIONT AT IPU MIERFITHFET 55 100 BEOTRO—> T, ZREER V] LET,

TEMITIE, EHIVIEEL LTORIARERD D, NFOTLML=TMITREY L TH S &8
BOT5LEbRATVS,

ELUDOHTARDANAFT T A BLILOHTKIZIMLOHIRO BRKL W BVEBEDAF ST ARESEN
TEY, TOEXRPELLOLZRETHDZ LiF, §TIEILMONTVS, BRUNCEDZ L2WMEL
7eDiX, 1968 FEDOMEEBAE L DRI [1] TH D, MEHILXHIZ 1981 £DFHC [2] T, BELHMD
KIZEENZ AT VT AREIIMTKIEEGS RV EE, ELHBIOHMBAKIZEL LTEHOEDH
BAROTWADBWAIL L Z2HDTHHH, —HITBKICEDERERHZTHAH LBbha, Lal,

ZOHRRIIE L DKL EHZBRIZL > TOLHALNICINZREEERBEADO—DOTH D,/ LE->TWV3B,
Z D% 1990 O EBOHEIN—TRELILOHMTKIZEENDE T VU ACETIHRELZH LI
DEEICE->TWS,

NF DT Mk BERBIEE : EREMEZROTAF Y MEAYICE BN EDROH D Z & 2B
& L7=DiT Heyliger b (1985 4F) DB/XTH B3], TDH%, EREW DAL LT MEAVWEHRED
EHT, NFVTLEZEE LTRIATEZ L2 BHELEBRREOMERESHTH SN, BRERITIEL
WO TAKBICL > TERENS LEFSNZED 1,000 ELUETH- T, TORHFRLIT, ELLD
HTFASKAN M EIC R S RENE B EL TE T, EE, B4 BERFETLEY KK~V R) &2H
WTHTo TERERTIE, ELILOHMTARERLNVDONF DT MEEMEEEIK L LTERTZHER,

B ILOHTAREDS D EHERFIME X ZRRTIE, MWBEEOHFIIRD b TR,

LA LARRS, 2003 FEEAOE MOBERFRETVBHICELILOMTKEE 2 % &, MEELYE DIk~
REBRADOND LTAERBRIBRED, 6, 7 18NDdL 5Tk, £0O—F T, ELILDOHTIK
¥ 2 {SRREICENE LI KEZERFBEICEXL THREEBIRD NP2 72 T28ELH S 8], £ TS
EOL YR YATIE, BLILOHMTAKAOHRZOCIIEL LTONT VU LOHREZHREL TWVD
ERAOHRELRBEL T, NT VTV LOREREICEL TRRLASEBEZBZDZDDOVURI Y had
‘L7,

FRELSHWE 4 NAOEEED S H,. XEIT Gail Willsky 8+ & Wenjun Ding L OREREZHLIZER %
BET 5, EAREEL L EA)IEMELE, RORCTEEVHAERB L ARONELZELHEERT
Yo

BbYIZ  BeaBMToloAKBADRAEICLD &, ELIHEDIZLA LOHIKTIIELILOMTAKEZ KEK
LLTHIALTWA D, O20RNIENT VT AERELFLANRETS 5, b LELLOHTAKEA
BDRECREVWOTHIT, ELItEHSEROBRRBIIMOMIE I Y BOO T RWn i L bHfFT
3, LLARMRE, BEAFEHEOREL CWAHITABIOECHEH TIX, ELitBEEROBFREI O
L Y BIFTHB I EERTT—AIRBD LN, LA, BHELHEESLETOMRBICL HIEE
(LT (EREROEBEVWEHE LEEEE) 1oV THE, B At EHusHS B &3tz (LFLR O o Hiusk X

DVEVWVERRHD, ZDZ ik, ELUOHMTAFAFT T AORBRUEDROTREELEETHHDT
RV, NFPULEELKOBADHRIZE > TREXEY BT 2 LITENTIRRVWI L Z2TR LT



BB EHER SRR BB U RU Y A 2011 [AFT 0 A LEE) 20114 11 A 27 B [—&Ad#ES]

WBLEDbhE, BEOEDIZIE. FTIRIATUVADENFRELEEREHNEETHDI Z LIITNR

WTHRL VY,

BE IR

1)  FEERSEER - FkET (1968) BAFEICHAT B L £ O OIBRICBIT 537 VU ABLT=ED
77 . BALZEHEGE 89(3), 284-287.

2)  [EERSEAR 1EAH(1981) B L ILJAD DFKI L OB KO HIBRLFERIBFZE (1) . BB R FACERFEFE
% 14 5, 81-105.

3)  Heyliger CE, Tahiliani AG, McNeill JH. (1985) Effect of vanadate on elevated blood glucose
and depressed cardiac performance of diabetic rats. Science, 22 (227), 1474-1477.

4)  Meyerovitch et al. (1987)]. Biol Chem, 262,6658-6662.

5 HHE 1A (2003) ISHXKE 64 (4/7) , 77-84.

6) fExAR 1FH (2004) HFEFEHERE, 62(4)227-234.

7)  Kato, K et al.: Mol.CellBiochem., 267, 203-207 (2004).

8) WHESE., PHIESE (2004) NFUULEAEKOERFBEOMEEICKITTEE —ELILRE

KIZAAEZED D ? —. FHREFFMES 118(11), 655-656.

10



m%ﬁﬁﬁﬂﬁﬁ%ﬁf@%vyﬁvamuFNfV?A&ﬁﬁjmuﬁﬂlﬂz7a(—&mw%ﬁ%l

BTWD/NRFOILEERRK> TRLISHRNEZD ?

OBINFH (AAREMKE - BEF), AR (T4 e —ABRettkk
LRAHTRFERT) . BERK (PEEMKZEERRAREYFEE)

(BB E/KE MERETER]

LIRS, BLUOBEKIIFRICFIKEBATHD LB TEE, 20 1EBA] 1213, fhoBXAL
BRI THEINTPVAREE LTS Z L 2 ILRRBERSFEFRNRRE Lz, —F., "FIw
LDABZHAFFRIL, 1985 £E1Z Heyliger %28 0. 8mg/ml @ sodium metavanadate % streptozotocin (STZ)
FRFERPRTZ v MORRIROBMER L ZAMBEOET AL MRIMSREUENR L RO L#BE L
TR L D (D), BATHRHAENEAIMNISTZ 7y FE2AWT 4D F T AkE%E BV I
ETHREZERL, BREFLE LT, ILVa—X0BRYVAREE, AV RY VERERFIBLVA R
UVERE, IblZ, Ful X —EoEEEETRRLEZQ), FOM., STZS5 y RERAWEARAF T T AD
M¥EETER 2 R4 2 REITHE L LENTVWS (3~8), Az, IEERBTT LY THSD KKV <
TR LTS, Ding BIZLK BT UE=T"FFA b 100mg/L DEE - TR TIEM. HAlc B TIER
EROEELOHRERDHY ), NFOUAITHOATRL IRERBIZLED THE 2 ENRBRENT,
INBHDOFHEIT, B MZBWTHRIESNBE SN TVS (10~12), 2D X H iz, XTI U AMIERKIC
HLUTHRESDRZETHZ LN EHENT, LELEEDL, NFPULRKRERET R LITIEY YA TO
HEROCHRROFH 2 EOHER(13)., Ty POV ROROBETOREESELREOHRE (14), &5
i, B MEBWTHEBIERR EOFEFERBER L CNB, Z07, N FU T ABEEL MFE%E TR
ELTHERATAZLIEODVWTREERER B HINTWVWS (15, 16),

FNTIE, (B CEFEINBNTF VUL, PREOBENLE S L. 1000ml HiZ 60-120ug &HI
EENTWAUN, ZORIZ. ZNETIZEYWPL N TOMRIEAINTE-REE L BT S L 1/1000
BEOCEETHZ, FOH, MERTERCEL TIRBRTIMESEITLL .. EB, E/NLIX, X
RKEBEDNNTFOT LABEICHRE LI NAT DU LK E KKY ~ 7 X3 HRICE > TO®RE %2 £ L7223,
FREROEETIRELNZNVELTWS (18), —FH. NFUVULAEERAKDOUREXFTIHELH S
(19,20), DL HIZ, NF VU LAEARARAKOMERTERICE L CIXEmESCRIEEBIC L > THELN
DRBRICIENRRD NS,

[EEERRBR TORRIE)

NPT LEFRARKIZ. REBIZ—BRORKARKELEDLLRWVWEDER L HNIE, BRALNITHS &
DERLHD, ZDEIRKAKDODKREDEVVI_ESRIETOBRKRREZ ERT 2BICEONTZBED
BITICEET2EERER L KD,

Bl ziE, EEORBEMCERMLE TP LEFELILRTTK] OBKRRRIZ. BEMNICKRDS T
DEBENZOHIR DT, BEELTHSTZLEZCHHDLT, B EL OERENLARBRYE (N
DAERERRK) EFTER (NFUTLFEEFERRK) BHoTW=LBbhd, HRIX. IERENS
Brilok) ORhEEIX, KA 3 » ABICIIMBEFEDET,. Hb Alc DIERTAMBE I, FFFIZITo TV
TUohr— FRBEIZBWTY (BEORFRT ISR koTz] LOREBEAZITIOND L IIZRoT,
—F. —ROFRKKEKRAREL, 4%, MEEEO TRERIIES bhn, REKAROMEIZRD . #FR
BIZEEREBIIE O N T,

UL REREB-DOIXKA 4 » ABRDOBRBE TH o, RF/KSKAR CIXOLEEISBIC LR T263£<
GEHAEE T LRATIOBELBERENEOLNRLS Lo TV, TRHLDOERIIRBRETEHTHY,
ANWTTUr— 25l e TZhETHHRS, ERICHBETHZ LB ESHTh o BNHAT 2 2 & THR
HIZESICHTEZE LDEESNE L2 LTB3T7 07— MRBIfWEZ, TRODORT T 4 7 O MkE
EE2EERTS L, BEENCERICHTEZH LHES ORKICHE-> T, MEES EFLTnEZ en
ML, ZDF &2k, BOLRREAKBRAEKTSH S Z LIZRMANTEY, LEOESIERZELE
LizbnEBbha,

BARAL, ThoORRICE L CIERR_ESRIELZIZVE, LHrLEXL, ThbeBEx
THMICRBE2ERN T LEKRDIBERVEBOND, ThbbL, BRIORRBRIIBWVWT, RBRETERER
ELLERAZLICIVMBEIZTFOENT S, ZOBRSXBOONEEHITZ. bHAA. RE/KEKABRT
HB, LIABN, BRAKEZHKALTCVWAHTIE, ZOX5REEIBVDOONRhoT, MR I,
TOBORBEIIFREYN HHMMER) TholhbThd, TNOLDRERIZ. N PP ULEFRAKIT

11



WBLAS SR AT RS L RY YA 2011 1257y s LR 2011411 A 27 B [—RAiT#ER]

WP MERE FEAEZE LTWARY, UL, KAEOBRRICE YV REFRIROESRELITI Z &ICL-
T. XV HRMCmEETERE HHT2) ZEPRRINT,

EREOL S TLEHDER] 2T HDIC, NPV YLAEABELILORRKEZRE L TORVEER
HECURE ZERBERRREITo7, INOORERIT. REOEECRBZR LESROONIHETRER
17 A COMBEIMETLTETRY, Sbic, EHEHROET RO b, ®ic, BT (7 (BM
#27 LE) WX LTHRERIRD b, BETIE, EROBRACINERNAE L SIS hicBFICBNT
by AFUY AEERBKOBREREIC L BT BTol, TN BOMRIT, WRBRE LT TEE
PDREATHIEETRT DD THo T,

[ATESPR AR C DRRAL )

Bel, FEOBEREE - BRFETNVEMERNTAT VU LAEFRBRKDOFEEIT>TE T, 2
BERRETNYVATHD KK Y RIINT VY LEFKE 3 r ARRE L& 2 5 REBEMOEH,
FERsAERE - FFICIIT 24 VA Y UREEBROWMN, fHZHT 5 GLUT-4 OEMBPBRESh, £/, 28E
RIFETNT » b THB K 7y MIBWTH, E¥T v P _VE TTRARVWBSIFEEDET B34 b,
ELITAFICRIT DA R Y URBREEEOEMARE SN, VIFURBERAD db/db =7 2T,
MPEECIIHELRIEI R oM, FHEBHED L 2HFI Lz, L7F U REBD ob/ob v 7 R T,
TERERERAEE ORI 2R T S8, TS EDIR bRBO LN, o DRERITZ. NF YTV ADEAR
EAEBFEEL TV ISR IIHREREBOLNZI ENOZAELER T 2MRNETREERICH D
ZLETRT D, £I T, BaEDORERFEIE LR L 685> Tsumura-Suzuki Obesity Diabetes
(TSOD) =T ATV FF U ZFEOMBAEBRROEER Jak2 OFEEIT o7, MEEOEENIBD LM
oo e, MIEF D glucose BD LR E ATV AEFRRAREHETIXAEIIIMHEIL, o, BER
HOUBHDRPBD DN, Ly, HAEVHEBEOMIENIBERR Th D Jak2 OIEHHEDRE RE L,
BT, SRR~ Y ROKE LERCEAR COME LR 2MH T 21ER2 PP AEFRAKDE
EANRETAZELHLNE L,

[#678)

NFTUYLAEHERARKIL, O FEEFHFAREEBREOFE CHEMICREEZITI &, Dl LA
FUVLERERRKD 3 r AREFRKAICE 2T, 1 val VEFECERERRZORVICETOL Y
2 Y VEAREEZE TOMBEAEREERDUEDNRPBOONTVS, IHIZ, b MIBWT ik
BRI X > TRERRZMLEDC EAMEIRCIEEREE - BRFAED QL XM ELTWS, 20X 2K
BrD, NFUULEERBKITR LU THEALOERTEREZA SRVBSER > TEERBISRELZ N
LT (4B BIREHFTE D, LOBRBKIZEFENINTFTOTVLALMDIXTINLED TH TN
B THFHBIRZIR) ZRBEAIEDILRHEIND,

[HEE)

ARERZIDIIHIY, THMEROHFREH A ETEN TV 2 FE R R FZHR P L HS SR, BN
ERXFRIZOM —ELEER, ARBERXZEY L ¥ )| BE—FRCEEORSH 2R LET, 7
B, AIXLD—ERIX Biomedical Research on Trace Elements 17, 11-16, 2006 =B =315
e LT,

1SE 30 )
1) Heyliger, E.C. et al. Science, 227, pp.1474-1477 (1985).
2) BFH3LIEA> : Biomed.Res.Trace Elements, 1, pp.169-170 (1990).
3) Ramanadham, S. et al. : Can.J.Physiol.Pharmacol, 68, pp.486-491 (1990).
4) FHIE=137> : Biomed.Res. Trace Elements, 3, pp.273-274 (1992).
5) HEHEFLIEH ¢ (L LRI, 15(2), ppdd-47 (1992).
6)Thompson, K.H. et al. : Biochem.Biophys.Res.Commun., 197,pp1549-1555(1993).
7) Becker, D J. et al. : Eur.J.Pharmacol., 260, pp169-175 (1994).
8) Melchior, M. et al. : Inorg.Chem., 40, pp4686-4690 (2001).
9) Ding, W. et al. : Biol. Trace.Elem.Res., 80, pp159-174 (2001).
10) Boden, G. et al.: Metabolism, 45, 1130-1135 (1996).
11) Cohen, N. et al: J. Clin. Invest., 95, 2501-2509 (1995).
12) Goldfine, A.B. et al: In vivo and in vitro studies of vanadate in human and rodent diabetes mellitus. Mol. Cell.
Biochem., 153, 217-231 (1995).
13) Paternain, J.L. et al. : J.Appl.Toxicol., 10, pp181-186 (1990).

12



ILFLIR BRI ZEAT BB RO T A 2011 (XD s L) 20114611 A 27 B [—BmiT#EL]

14) Mravcova, A. et al. : Sci.Total. Environ., Suppl Pt1, 663-669 (1993).

15) Da Graca, M. et al. : Adv.Environ.Sci.Technol., 31, 219-234 (1998).

16) Domingo, J.L. : Mol.Cell Biochem., 203, 185-187 (2000).

17) /MRIEIE D« ILBLIRFEEAENEFRATER, 42, pp8l1-85 (1999).

18) EA&)IIEh  (WFLRREREHEFREE S VR U A 2002 @EE —£FMETER—, pp30-38 (2003).
19) EAJIENIZH) : FHREEKY - BE Mo ou P—HEESE, 2003, ppl33 (2003).
20) Adachi,Y. et al. : Biomed.Res.Trace Elements, 15, pp.76-78 (2004).

21) Kato, K et al. : Zool.Sci., 20, pp1608 (2003).

22) Kato, K et al.: Mol.CellBiochem., 267, 203-207 (2004).

23) WEED  ISFAEKHE, 64(5/6), pp77-84 (2003).

24) FEEFIEIE D BARE - REBEFSVSHEEERE, 57,84 (2003).

13



ILELEE BRI HFZEET EEEY Y RT U A 2011 (820 A LEEE) 20114 11 A 27 B [—RET#ESR]

BEBELS VR ViERE —BRNERREEZERLEEELEICHTS
RFOIYLEHEKBERNREE - BARMICS SR8

4 BRE (REMERAR1)

BB RBATEDRCKILIZHE, RAETIE, BHOEREREMLTWS, P THEMIEEBEBERO
B, 2LV, FEESIT. @EEELEERSRE LZRRT, BATETBREOEBIRNSA VR Y VS
HEETEE, BEOMBEA VAV VEZEDDLZLEARHLTNWS, —FH, XFVULE, A VRY
BEAZ L OWMEBITRETHH I LENAMONTVWS, TZ T, ARBRTIX, BFEHRALEICKIT 2 &meafiE
B REBREORE A R ) VIR T AT VY AR KOERERE LT,

EEELM 20 4% 2 BIIOT. ThENOBETOI e A —N"—RBRE2{Tol, BBRHL LT, B

60ug/lDNF P LEEL2BADNT VY LAEEKERANVNFTF YUY LAEREKANT Y Y AEHKB).
WREEZNT U LAEHKAZERT S AR (n=10) &
RNFDULERKB BT BE# (0-10) X572, FNENTTEREEIKE LTAFO T LHEER
KERAWE, HBREIT, FEBRYLIEE =RV X—t % 30% & Li-EAafisiiii A% 8 A RIMEGER LT,
BERRKEBOYRAT, B% 304, 6043, 120 50MEA R Y E, fBEHE, miFFHEASE, ik
RERABREZ BIE L7z,

BH% 120 SOMIEA VA Y ML, 3y ha— MR TAF O AESEKA CEEEZRLE, £,
RNFVULERKB bRAROHEREZRL T\ e, —F, REOIEMIZ, a2 ba—A TP AEH
KEDEICHEEREEZRDRIN T,

ARBRER1D. BERALMEIZEIT 2 EafisiiB A EREFORE A VX ) ViERFEIC ST 535
U ABEHKOF RSB E T,

14



WRRREREHRET EEES R T L2011 [RXFOh L) 2011411 8 27 B [—RE0THES)
REKD S DRB/NTF Oy LEBRITBEICELOH

ORAIZEh, SMIFF, MFEE (LERBRERZHIER)

ETILADHSOHTARIZIZI Uy bV (L) 72080 1lng DAFDT L (V) REEFRTHET, =
OHIE TIIABEDORAE LTHTAEZFIAL TS D, FIIERALXIIERAEKNDAAF S Y L%
BRLTWAZEIZRDET, BLAIZIONRTF U LADREEEBLHALEDIC, BERED<YXIZ 0.1
mgV/L D/XF D7 boKEEIR%Z . FBRBEIZIZA A Mk (OmgV/L) 25 » AME X B EREZITVEL
oo TOFER, NFOVULKBREE X T2~V AOMEFOREIER, [ 4Rk zEZ <7 RIC
HRTHEBIEVMEZRLELE, 22T, ZOERTELNEFBRMELLADIOERICH Y TIXES
NEIPREEITVE LT,

FEHIRIL, ELLoLRRAOME (ELitEHR) &, LWRROIEICAE T Skt (OkiEk
FRZAFOTAIIZEAEEENRTOARY) ELELE, ZROHIBOERD 5 b, TR 19 £EIZiThh
TERARERRBIZEE > 20 00 9 ROKMET, REZYBICAECERICER L CREELZEIT-
245 ZHHBRE L UE LT-, 245 4 OHBREONFITE LB MUK 148 4, BB 97 4 T, Z o0 HuR
T, Fifp - HE - FE - Bl ZNEFNOEHEICEERETIDH Y FHAT L, BRARERKRZ TITbh
FHBREOMKBREDOKER L. YHEM LMKV 7 (I - RluER) &2 >0k BIzEOHH
IR VEEELTEE, TR0 NI F P T LADRIERITVE LT,

COMEY T MIEENB AT LBERIE L L 2 A, MEF TIXE AL HiE & xR IR &
WIHBEHONRERATLER, ELIEMKORMIERT T T Y AT BHBIZEXTERICEVVER
RLELE, £, AERZOBEN OB - BaL AT r— - ¥EEDOT —F 24 U THITL
TR, TNLOETRTTIOoONHBEOEIH Y FHATLE, LarL, PHEHRPRa2 VAT a—
LVOEIFEREOEBICLIVERTEZ LML TVET, T2 THREZERIZ L > T20~39 5%, 40
~59 5%, 60~TI D =ZDOD I N—FIZHT TR ZITIZ LICLE L, 60, TRETIERAXIZEL
FEEHIEAN THKREKRPTDOARF ST ABEIENDOHAILERELTHWETOT, NTVUVLRENRSG
VWKEABER EN TV BHIRIZEA T A HEBRE 87T 4) OHERBATHENEZITVNELE, 20874
DWERIE 20~39 B8 15 4, 40~59 BEAS 47 4., 60~T79 328 25 & T L7z, XMRHIROYERE 97 41X 20~
39 BRAS 25 4, 40~59 RS 42 4. 60~TI A 304 T, THODHEICE ST EITo72/ER, AN
F Y AR DR KEAKHIE TiX 40~59 OBFERE 7V — T BT, AT 25 % RIS L ~E R
IZIEVWMEZ RTZEBNRBOOLNE LT,

IORRIIERD T RAOERER LELILTEY, BEKPLDNTFT VT MERB TSN ICE R
BLIETEERTRENE L, 4%, BREOEEFHEPL L TELIIRHFNETILRERHD LELTH
95

15



16



SURSILONBEDRRLEF LD
BFFE= (URRRENFURTHAREESR)

18 B (BIREREH)

SME : Gail Willsky -+ CKE) | Wenjun Ding i (F[E) | MEERMEHT (AAERKRE) | JIFET
iz (BERFFRY) . Annasari Mustafa (EHERFZKE, 42 M3 7) | LAk W (BEUSAETOKAT) |
T, RE)IEM, SMITETF. KILRET (LERBREERI AT IR

WillskylE+nHE

Willskyf i3 E4E, NF P T LAZEE LTHBAT S 2
CEBERLTCERBME AW SNCE M2 AV
BRI EIT-> T D, SEIT, BEROKRE L M &
AW BRI RO R ERE LT,

HELTONF P ULAEMELTWDLZH, Biee b
~ONF T AOHREBIIE IO/ T AN SERT &
DI000fEFLL L 72 B, £ TH LN EITE LI T
KEHDOEBELEZEZ D ETHRBIZEATND,

EREZTIE, BEECLDZT—2DIE6 2% %2/h&<
T 5 DICEB T OBEEERDRVERZROBWZES Z
ENZV, UL, Willsky® LI R (BInF 23—
TIERWY) OWister7 v MEAWTHIEZIT> TV D,

Sy MIAMUVT MY by a2BE L CHERREO ML Z i
L CHERBREL, Z0o®BATVULEZRELL, TO
R ATV AREOFE IS — T3  BERZENED
bRTWb, 2F0, NFUTLEEREL TS MFEHE K
ELARAWEKRIED bz, Lo, BERFEICHE-> TLEA
L7-MIEREE L~ vid, NF VT AEREIZL > TERTOM
EKTIETLTWS, WillskylEHIZZ OMICHFEB LTS,
WillskylE i3 & Bz, NF VU LAEEHOBIEFIEEROME
KFEIZHOWTHAFZEL TV 5, DNATF » 7% v THHI5, 000
BEOELGFRRAEEF = v 7 LEERKE T v FTIXI33EEHD
BETOREANPEBILLTNDEZ 2RO, IBERHICE
BT HBEFERAOEALRD TWD, Fo, MAEES M@
BEELRELEZT v P TREBTFRABIENLEREZ v b
IEVREEBICR > TV A DTkt L, MiGAEE DA UWEL
727 v FTIIBEFREOUENRD LILTNRUY,

b &AW T, &K TL00mgDRilE/ STV &
HELTW3, REAFT VU AP EMEN LR LT VY
LAOWINRIZINLU T EDZ L THD, NTTVULEEDR
Bt FCHEAENRKENS722, ML AT —/b,
EHE)REAEDOETHERO TN,

Willskyl# i3 Bic, NFT PV LAOEEERDIZY -
TiE, MEFELIVL LABERINCEETAZLEDOAFNEETHD LD < 27,

FREESHBOKRT

17



Wenjun DingtEt D HEE

Dingf+1Z19994E 7> 52001 4F D 24ER],  (LBLRBRETHL 2T
ZeRT - PRt AR L SRR IEE RN T (BITESCE R AE) O
BRIFEE L LTHEEL, N T YUV LAORBREEBIZELT
AR 21T > 12, TOBRI(LFAHIZRT, 217 KK
ZERET, BEETPEREREMAAEROBR L L THERL
TW5,

FETHLAXZRY v 7y Fa— LR RIF A E L
7o T\WD, FEOFERPBEEIT20004E K 5 T2, 0805 A
LHEE SN TWVWD DS, 2030452134230 AN 5 & F
HENTREY K& RMEL2->TWVWD, £, 2007~2008
FEDORFFE TIL 1 (548205 AN DOFERE T ES VD & OHEFT
&5, (N Engl J Med. 2010 Mar 25;362(12):1090-
101.) .

DingtHiIWillskyl+ & RERIC, L LTOAF VT A
2T TR, xR T VU MG E RO TZ81W
EREITo>TND, NF UL X5 EE B EE
GFRAOEALROD TS, DinglEt+ b A F U Ak
HIRERBOEIZER LTV D,

ERiTH & DDingfEiT, L LTONFT T LADOHE
ZROOOG, FERFEOTRHITITE T 22 A & A 72 EE)
DEETHD EMHDIL o7,

EARERIBRORE

EEERII. NTFUULAEREEOLELILMT A (NPT
LK) BRADNFERFBEOMFEEEZLETIZL2ITLD
THRELCRXDEREDO—-ANTHD, SERIOFEEKTIIEZ
WELREBBIM SN, 2FY, EEHEZO LT A LT
FRIZERANIBEAFERF~ 7 AKE W TCE L LT AZ
DHLDOEMRETDLEREIT120, HBxFEICLEENCS
ERUEFRDONZ -T2, LML, & BITHoBERF
ETNLVE (K7 v hE) ZHVWTEREZITo1ZE A,
MAEFEDWERA AV VR ERBBOSER EE2RBDT
W5, [FETIE, BIWERLLVICE M E AW EKRER
DL DT — X BB EnT-,
ERRIERIRIL, 28 B O—RMAIT#EHS T HHIEOZEM
BRI L.

EAIZELEFERRAORSE
BELILEAROHTAKFAFT T AREORR, EXILO
HTKERLNVLDO. 1 mg/lDONRNFV T LEEiekE~
2L 22 & O FHERFOBRT, &Itk R o f
BTy LAREMNERR 2 EE2RE L, BA)IIEE

18

RHNEENER




WIER b — kAT RS TIFEE S & RO NEZ RS L=,

SANDWENDOWFIEEITIE L L THONRF 7 AFFFR O E .
EN D2 NOWFFEHE 1L E L Lo # Tk, %5wi%?ﬂ&ﬁ
LRV DANFD L EERKERA L & & DEEIZON
THIRMRERR L, WTIhoFEHERICbE@LEZ

i, RERGOLEHLVEREDLEAICH AT VT AR
IBEORMEZEIELFRESEERBLIZZETHD, &
MEE~DOEBIZONTIE, T L —HELEFKRTIIR
Mmolc, TNHDZ D, SH%ONFT VY ARFFETIIM
BEELIVD LARBERMICERE I RETHI LD
PABRFEONT, o, BAZE @WOLEIXEERZE. R
M) CELETRIIZOVWTHEE ITEZERRHEEIN
i

MIEEH ZRORKRINEY LIEATE

#268E (—EMITERER)
HnEo
K FFIERIEIFTR

Willsky {8+

Ding &%

Dingl# HIXFEFETOH > I DITHi
WTHAETDOOWESE LT, &
WEODJRFEE B LTV, A
L5V DBEKRETH oD it
FTFEF LTV, BERIZHH W
EODOHFIZTLMVITL o T,
Dingli LM BLEFMZTEWVZDOTH W
EODXEELUTIZFEET,

WillskyfiEDHU &5

Dingli tDIEFETOH N ED

Dingfi D BAZETOHVED

[LLF. DingltdRAKEHVES>DFEFE]

SERUGABAEZ IR LE B
IWBLRBR R FFTOE S A~D ZTHW é’DjC

Hp ) T DB VALEVELI VA FODVDEBELBRLVAL2TIVABLED B FAEn VB VA tL.L? %x)t

o E BB R FE R D MBI TIER 2 B O T\ 5 TT TXWET, HIE, j(%ﬁ;b@ B & D¥%

[ L. &9 £

HEORELESNTEY £,

19



AW RERLITADAE LINBLLIE) A e LAbHEW

AENEEE % ILBRBER AR S TWRIZE, %éAEKOTT <ﬁﬁ$%mbfwi?

CwiichAxz BALR HAZe 6L H L & LK HVo HAEDIVDRLLYILwIEw I hA

== @wi@ﬁf@ﬁn&@%itmfwiﬁ%bt;k%mwﬁbiLto 1 9 9 9 FE»1rd

L % A hA iz hAnrh Bt LES (E & Lt 5 hrIiEn Hok) = HAEw D) BT

200 04FED24ERIZ, HIADZ hﬁ@%&f«AT/WAMA%%%me%%TﬁéﬂﬁM%MTw

RERLITA IChA»ia HVHOBALE D 21z A ) (22} Kb 2o [F R/ o HE

£l WHRTOZ fﬁF’ﬁ@Eﬁ@L%t@L#otT’ﬁ‘ AAR TR OFD B . HOERKOKD

a1 ) »EL WALLED RERLTA HL & A & L T C L&

AEETVEE THRIERIZ iw@%%ﬁéﬂfwiT ﬁ m%@®EiM@éi£ﬁ®EéﬁTﬁ6b

WCF, Ehe. FRVE AR I S5 AARDIREIEE < A =N

RHPUBHNE  ELwDI59w) TWwE B TwLed Bb Hie H HTK v

anwZ
B, PAMOEMZRREECAT ADLIRBEBLIEVEE-TVET, £, HSART EAT

v T¥0I x

SHESNHNITRIEFZNIT TSV,
HomLd TSN E LT, (BLE, Dinglf D AAFETDOHW DD JEF)

AE

BFEEMAEEROER

NF DT DN THD TR TR £1T -
e EHETHRL. BEILOH T A H
HEDECBRED AT O AREERTHED | R BB LRSS L2011

7‘ ) LEERE

3. BELLEERTIZREDOFICAF VT A
NDHEBHNZEENTEY, ZOMEZ @R
HERCAFT T ARBEFHT L THD, ZD
TLIREHALND LIRS TWVBN, F1H
TELILDER L HTRPAFT T AOEFRE
ERLIEMEEOZEZHEVHOATWA
VN, B R I HRME K o0 [ S BR 4% T, 1968
D BARCFMERE (89435 284-287H) I
HINTW5S, MEZERIL. ELHMOBKS
NFPULAREITHTKIZERGS 2V En
b, BEHMOWAKDOHEEIZOWTHELZLT
BV (MHFSSEES, LEMEA, KIIESC, Ay
Sh. ZARY  FMEREREWES  Hl4s
81-105K, 1981) . A2EDOH T IEHH W OW
HBAKIZEE U TR ED ISR A~E - 72k D
MAIZ LD bDOTH B, —EiTBEAKICZEDR
ﬁm&)éf&)%oc‘:mbné LovL., Z o

@bwmi%%%ﬁ_iorwamgﬁ_
SNDHREFEHERFEHO—>2TH D, | Lk
TW%, BARIZBITDHTARE AT DT LGS
DR E b EZXDMEIMBIR ORI EEZEL 1 ,
TERLE. Eik§&UHﬂmﬁwmﬁﬁm¢nf/vAﬁF

B2 Db &% Uik (LELE (LA EIRBERFHMRAMD1998ENHE)
BEL A AR IERTRFBIMFZE B) 13RSk T 2 IRIRE ATV ABIEOZEIZE L CTehx (Nagai et al.
(2006) BioMetals 19: 7-12 ) ZHLTEY, ZOZLIZHOVWTHER Lz, KHFELELIT, EHLOHT
KERBEDIRRE AT T LK (0.8 pM40 wg/L, 40 ppbl) # OICEATEHICHKET A h 2T 5

20



&L HEOHKR O T I/ BOWOBEMETT5L LTW5, 2F0, [KEBEAF Y ABETHLNL
DA ETL EHERT I 7B L TBURIZ/AR D Z L 2R LT\ 5,
NFVTLEELSEUE LM TR (NFP T LK) ORAOEEZEIZONWT, 2T TOHL DTE
I FERIEE 7 VEMIKK~ 7 2 & Ve BB RSB OBRRF G IC S & TIMESES R &
EI2bDOTholc, LMALRND, 2003FICEBRIEBIZL D/ V—T08, NF 0 hkE2, AREBRANC
AT 2 Z LI ko THIRFBRE O MFHECHAICE N KE L7 L ORER L= WEEAIED : SIS, 64
(5/6), pp77-84,2003) , £, BHLTFREZHNE-ERTESHLEBHEESD I N—TH, NFI Ak
DA P EEFEBREIC L > THREINTREDA V2 ) VB2 WET 2 L ORREZME L (Exk
I 0 SREFHERE Vol. 62(4),227-234, 2004) , NF VT AKICHRITRVWE LTEEFKRLIZEST, 2hb
D REHRE T E Thole, ETDO—FH T, FHEEFE L PRERIT 3527 LAEHKOWERFGBE O MEEIC
FETEE —BLLUREAKIZIBEEREZR I O0n? —) LELTREREEZITo TS FHEESRME 118
(11), 655-656, 2004) , Z DH THF HIXE LILOH T KZ2ME A LI /K2 RBERE 2, ABEZTW

O R A oA RS Tl E R R S R O LS i
- . SE 10 14 =] F ‘LI\ PILR non 1 ﬁ'ﬁ
ol L TWaA, /-, B
= TFEM 1 L \F—R LT -
S e EEXARCRAROB S BT s LT

1401 % 140 t
WA B A R0 Tk, Bt o — e
® <, <y I N
EH B e > R BB L L K 5 5: ﬂ g
{ma)i‘ming: D Eb\tlj\aﬁ% ! AIII ';I;‘JIJIS‘EIHE Z“MI\ ‘ViZI3I4‘5IE‘7‘B

HTWwawn, Zhbnl &h
b, NFT U LIKDOBEREZEIZ
BI LTI & L CHARER B 2
NELRTWRNEEZTND
2, URio X 21ic TR b
V) EEWEIS Z LTk

===
2iMEER
SHR ()% _ _

RMDHIEE

SIR () _ _

#

*
WV, ZOXIRREDOTT, & g
EOERES VRS Y L2114 =
[} ez o .
ESnmfEs L VLIS 0D = o BE S Bl O AR A FE T EE(SMR)

1. BFF, 2. BILEL, 3. 5/\fX. 4. 8@, 5. UEdg, . 6. k. . 8.

EARBESIROEE

WEBHARIX, N T T T LIKDFEIRIAEMY) O MAEECA R ) A
LR R ERRET D Z &, EERRAE THREIR I EE O & ME
HbAleNET HZ LY, ZhETOH A O FEREZHEE L, &
GHIFERIREMIKK-A ~ 7 A TlX, N T U0 KRS TMEEICEER
WEIBO SN2 Do T2, FHEBRHREREIKT T2 2L b@mE SN
Tz BRERAFFETIZ, NF VU LKA THEMENSGESN DD, SKHE
hWrd 5 L EOEMEIZ o Efl 2 E b BN ST, Zhb DR

E. ANF T AKOKANELEOUBECENTHDLI EERLTH
50%@—ﬁf\—%@ﬁﬁﬁﬂfyﬁAmKﬁwfgé:e@&wi
I IWCHELRE U725l L &2 ST, s ORI/ AT V0 LKDFETIX
2 HLWHERFIBEEDORBFE CTh o7, £z, NFT VT LKITIET
1372, Y A MIREVWE T RELDOBFELH -T2,

e TR B

21



SHEERRADHER

BRI AERIC Lo TREDA VA ) VIEHME (A VR v OERELSRD L) BFESNDZ
CEFIA LT, BERARME# STV LKOEBIBET AR E BT ST,

EBRIT 7 o 24— =R EMEEND HEEFRY AR TEREY, @
NEDEBEZRTIERT VA v Lo Tnd, 2FD, R—
BEIZHOWVWT, NP YU LAKELHEMRALZGZORESL, NFY UL
EEERVEEIK RHRK) % LERKATZHROREZIT> TV 5,
2o ORIZIE, AMOZEGHMEENTWD, £, ~NFY
7 LK E ST A HERE & SRR E IS 5218 D OHER
HEEBELTVD, BEREIZHOWVWTIZ, N TP T LEEERVK
EIRATODHIMOKRET — & xR &2 5,

EROFER, REOEMEIZANT YT LK EMBAOBIZEL EN
BOLNRPoT=N, BEOMFA A Y EMBENRNTFT T A
KEVABRKATESGEOFBRBAKROEE L VIEN-T, 2FEV, [
CEOICEBMEEEZ Y ha— AT 57Dl EBA VA V&
W, NFTTLKOBFEDFNLIRNT LILRD, ZORRND,
ARV OHENRRLS Ieole, BEDA VA Y VIRTIENKE X
NI LR L TV 5,

S HEPFFEBDOFEHRE L AN T VT LKOEHEDO—HEHEZRL T
5EEZLNDD, MFREMRDOILRMERITITIER ZHE L T,
SFED, SHMER L IToomafEiBE CHEIN-RED
A RY ARFIEOGEIZ, NTFT YU LKBEATENRLESND N, MMOKG T CRBEORLH D1 E D
MITEREITo THRNEDLNLRVWEEHI>Z L THD,

4 HERENITEE CRIFREE (BF) )

EANZLTERRAOREER

LB R BR R AP ZE AT B i AR AL AR R D B ORF R R & S L7,

INET, Fx OFEE CIIBEEHOERFEYMKK-Ay~ 7 2% AW ER T, EHILHBTAZOL DS+
WH TR ER LNV DONRF Dy LG KOMANREERL CTEz
N, MEEOREIRD bR otz, TDO—FHT, TNbDKOEE
TIMEDFHEAEIBENRBOERT T2 L 2RBOTNE, £, BL
eI R OBEREZ AT 2HEEZHE L, $REFOREZET
B LIEERRZOBRET —#0MEEzH LTW5E, mMiEHo -y
LD EToTLE T A, BELIEERORMEP ST 0 AREM,
RE LBt HIRERDO GO LV FEICE NI LB LMo T,
ZOFERIT, ELILOMTARMAKEKE L THESHL TV HIBOER
DERNDAF VT LAREL, OHIK LV EN 2N OFEL o TWDH A
HEMEEZEZMO ORLIEZLDOTH S,

—F . BIRAECFREFREREMEH L2 & ZATIX, 220 Hk o MpF
EICEWVTRD bR holz, FHEEOML., #HRESEKDT —4 T
5 L, 2B ORICEIRO SN2 hotz, LLARNS, ER
BN EEER T 5 £ 40~5 DR TIL, B TALEHUBHRE 0 3G EITK
VMEZ 7R L7z, 20~395%72 B TNT60~T9m DFE Tld, MUK 07133
S o Tz, FHEREIEIXER & TNt 5720, Z o RITE Ik
FEMU A REM DO F BRI OEMBER TS LRIRTED LI

RR)IELEENRE (LR
BRBERL AR SERT)

22



bRZX5, £o, BHERLFEHROBENE PTHLRDONIZE TR LD, LoLans, B/ TEF
FEIZ TZOFRRNS, ST 0 aKEHKTe & PRI OBINNR T2 7 AAKOKAIZ L > TEBRLSE EE -7

5 IRuE] (2705 &, WFRROILKMNE DT, ERRZT — & & H - Husi il B 0B i,
IRFEFRE B2 D FEROMBPUITEEICT RETH L7200, RBNNEENEED ZOEMIZIEE TH LN, Dbarda
YR M BRRE Mo YL BT,

RANFEMEE OFEHTIX, BREAENREED AT DT AOFEMIZBET AFE/ER GBI S, B
WS TWAEARFT D UVEET VB U ANRRIEL LTI T8 THEZ L bRROBEE L LR L, AN
VU LORFEZEICE LTI, FBERFAIERECHKHAODRLZEOFAEEZH LM THZ L L SBETH D,
EFPWETHLIUEFEEICOBZAT TR LERH D, B OFEEE R 5 THROVEISR AR - 7= Jik
b2k TH D,

(LBLREBR BERL AT ERE O AR U0 L2011 [N U0 AR 13, HFE TR T DR SR b NS
— RN S O2EAER TIThhz, Y b b, K~ & LEEFAROFIZ BRSNS TThh, 3D
HHVVIRT T LA TH-T,

NPV T LKA DHRIZONTIE, PRERERNSHTZ L FZEZTHRVWD, 2<REBBRNEFTNEINS
R TIZRWEEZLND, 72, DREZMPE TR OTIERL, BERPOE{LTRAEIRETHDL LWV
TERDbhoTE, INERRGFEA LT IRV DO D, 5%1T. TP U LOIERA#EELMRERATS
HRERORFZE, RN hOREAZE, EREBWOEKZE - RHEDZE LR ERBIC R Z BV 2 BRRRY 72
WRPBLETHA D,

S0 HLNED
EkiE— BTk

PRt —mIFTR

> =
PO

w
=
g i
T
Zu
K *
L%
2
L
2
1

o L
iy
E 17
i LS
EE
H
: B

23



24









M§%ﬁﬁﬂiwgﬁ
F| RS RO L2011

IN\FIOLERE

2011411426, 27H

WA BRI SRR (ELEAaH)
268 () 10:30~16:30 AREBRITE|(ZE FE) —BLHFH
278 (B) 13:00~16:30 —fBf 1H&ELs (AAE) —ig/AE

XiH & LS mER
X268 F@EERITODEFEEFA

BRRIKPNF O LDREERZE. BELTONFTOILOFA

[CEALT IR BEBRELE—RRAITHEEZZITLVET,
EE(FE)

Gail Willsky (Z1—3—4 3T K2 E 250 - A 512)

Wenjun Ding (4 ElF F ke - #4%)

DR (HARERKRE-ZIR)

. S HRE(KIFRE)

EANIZEH (LR ERERZHZA)

HMrEFE (LRERRERFEWHERA)

OUA N S

TR g =t Aty 3
T403-0005 U EE+EFHM L SHFE|AES597-1
Tel 0555-72-6211 / -

/
E-mail : www—admin@yies.pref.yamanashi.jp Loty
URL :http://www.yies.pref.yamanashi.jp/

¥

a

25



LB BRSSP B RY ™ L2011
INFOHLERE] TRTSA

H11826B8(1) HRESHBIHE] XERGL

10:30 - 11:.00
11:00 - 12:00
12:00 - 13:00
13:00 - 14:00
14:.00 - 14:10
14:10 - 15:10
15:10 - 15:20
15:20 - 15:50
15:50 - 16:20
16:20 - 16:25

Opening Remark, Introduction of Participants

(FA2BRE, TR
Varying Effects of Oral Treatment with Vanadyl
Sulfate in Diabetic Rats and Humans

All researchers
paticipated
SMHEE)

Gail R. Willsky et al

FERBT v PBLUERBBE KT 25E  vivax- 1

NI ROBEDHROEZRRME)
-Lunch Time-

Vanadium and Metabolic Syndrome
NFPULLRAERY vy I Fr—A4)

-Coffee Break-

Evaluation of the mechanism of vanadium containing
natural water on obesity and diabetes mellitus by
preclinical and clinical studies

(RTERER - BRARIFFRIC L DN T VU A H K DIER
LHERIF IR T D Ve BB DORREE)

-Coffee Break-

Is small amount of vanadium intake from the drinking
water healthful ?

(BRELK OO BT DU MEBULRRIZEV D
»?)

Discussion

Closing Remark

B11A278(R) —&ATERR(BFE] A2 - HFEs

13:00 - 13:05
13:06 - 13:15
13:15 - 13:40
13:40 - 14:40
14:40 - 1455
14:55 - 15:15
15:15 - 16:05
16:05 - 16:25
16:256 - 16:30

R RE

NEAFRERE

ELHIZ —ANFVTLZHNT, FRER
EWE -

BLUDOATFT VY AERRRAK> TEYEITH
RBEDD?

BREMR L A LAY VEFMY —S8afnigls
BEZERLEEELEIIHTEANATFTI YA
ERKERIEE c BERBICE L2 8-

KBNS DWENF U ABRUTREIC L
YY1

MAEsER GAIN= AL, Zu7—mb0E
%)

FASBRE

26

»)

Wenjun Ding et al.
(CEV ARV AP VT
)

Y. Watanabe et al

ERARE 13D)

T. Hasegawa et al
(BA/)IEDL 12
)

Participants
EmEL£ER)
Y. Seko

KFHIER

G.R.Willsky &
W.Ding

WrEE

ERRE 1Zh

SHEEE Eh

BRANESL 132

s —

(=z—3a—7 ML
K% [KE])

(FE R FBEA % A B
(PE])

(BAREMKE)

(LRBRERFHR
A)

(LR BRRERZHR
B - BIET &)

(LR RRERFHR
BT - IR E &)

(AARERKE - &
®)

(RERE - HFER)

(LRERER 2B
BT - ZEMER)

(LRRRER IR
B - BIFT &)



BMEBEDT o /r— FMERHER
BMES0L I3 LT v — PR RITI64 THRINEIXT6% CTho Tz,

(1) ShBEDFR

Fin
208, 30ROBIMF T LA D /2L | SORULDBMES |
Eholz, :
6
o
<.
3
2
1
0
BosEREAARAL
I o
. By 41
) BMEDEEH 5
BEF QM. BLEBEL VBB b OBNEN R |5,
bEDo, KR, BER, FRARZERAHLOBM | 2
FEHORPOTRD b, :
EIRLEEREREEERE
AEHBTEHHTHTHHTHERR
=] #
ME
Br
HHAF A&
7
6
@) LRI L21BEAREROAF S X o’
(7521 . [BREFDLOA—L] | TAANSH, | &3
2] BELED oA, BHUEEBRAFEF BRI 2o, 2
CIRBLERILELG
>Ho®¥H T B ;o
D | & D 5
E 36 %R
o P
12

(4) BEDOFHE
SEXREEEM (5:EEICERMofz, 4:Bodz, 31 HE, 2B 2oz, LIFEFICRIRI)ok) T, £
NENOEMOBEL ML TEVZ, 4AADEMOFEIIN T HIHME4S R L < . RV TFHi523%
Motr, FHAIE3. 9~4. 2TRREWEERE b,

(5) HERETHRICE-1-C & (HAER)
c RF T ABEICENEZEVERATLE (FRETFONARL TTHAERATLE) . BVEVER
HDonERA, BEENORZE, ZOLIBRBERIZRZOND LOULERAN, ENBTRTAF VY
ADEETHD LIINEVERAL, TOHIBIEATHEINLZZDOR/ERTHY, XNFVTLBED L
SRMBETHIPNELI MV E LK,
cRFCTLADHRE LT, FERFZWHDWEW D ORBREO—BRIR R L BoTWiIT Y, BFOB
FETIIMBFEICEENEEIIH TV 2V E W) OREHIRHTLE,
cNFPTA=YTY AL RELTHRIWVDTIEHARVD,
s IXNFOYLABRIIREEZET D Z iRV L O,
- EfRTECEM LI o Tz,
REBIZIINT RO ENTARE, EEREEBSVLIIKE D, HEORTHL M LVWREETHIEE

27



RS, BRI TVAAFT T AASBIANBEICRVESb TV, B IRV SFERIZIRD
HDEED LNV BNEED ABKIICITHEERO LR EFELESETIT LYY,

cTEDWANABEIZRVELE,

WP REDTIREITNY XIWNTHERTL, KRFLRRNP-12TT,

« NF T LBROEEDSFEFIIRHA,

AFREENRTVAVIEL, BEICEVNEVWIZ L, XREWVBZETINLEWVWS ZLOEXBHTR
Mo =TT,

c DA DONBREOFII—ROBMEIFETICRBEE Sbho T,

c RNF T AL MEEOBEAREVE Eo TV, IFERBCA VR Y VESHEDO T BRBEHRIENE
(FTREMENE D) &

cBLLOHMTA (RFPTLAY) ZROITFEBERTRERIRY Y THD, LORA)NFEDFE
EIRIZE - Tz,

cEREREDaAVE KFTHSURT,

S RADOBEZT TIHBECRVOALT L K< b biuy,

HEEAZ—F L TOLEARENED, REVELV O, BROBIRORELZEY 72\,

BRI - T OWY FTEBMERBLNRNI L bHD T LEMoT,

RO L X BT,

c NF VY ADEHOMEERAFFLIZ,

cNFOTAREEHFIBAINTORVWRT, NFUYAERKE LTREENTWVWEIXT NV
T —F—IZOWVWTEELBELER > TEAYDOZ L2 2 (BAIXIVYF—F—ILEKALTH
3) .

CHFRLITETHELVWERUE L,

c NFTYLDAS TVBKIZIBEIZZV O, AETARERY, REESETORIEORER (FR
R REEFERLZLEITLL I

c—BBMBIZE > TRIPTVHRAL R LIBEINTVWB LR LT L,

c LET & Y BEFEFTOFERBIC TRLBEHRSE TR WA, BROFEETIIRBROE L -
7

CREXMRERVIALZETAT VU LAOPRERNI-E VT B LT, BEKEN- T,

- PHERRRA, AROLERICERES B Z &,

cFay PRERZLARLEEEZ LD TVAERICI, REEZEEX LD TR,

(6) REFZEPLEANICOVVTHOER (BHH)
cETHEFREINTNT EABIL) B0 TT,
IS LWERR T,
cRBIIEL, REBEL, VI I AL THZENTEE LT,
- B
c BFIONT, BRESNHZELE,
BRI L,
< By,
- LTHRMoT,
L TH R0 (RICERGEDORMERZZ L) |
cETHHRUTHY B h o/ TT, BROV—EXLH ML D,
cLTHRWEIT—RBLERUE Lz, SBHRESE, BERBHVHYBE I TEVELL,
BRI L SORBRETHVERNET,

() BR - B - FELELE (AHER)

28



cHYRESITINELRE,

ARV IOLIREREBEVWLET,

c BEREM BBV LET,

St ROV URTULERTINELEDL, A—NVETERNWEEEESBBEVCRLETEY,

s XBBEWELET,

BT L,

cVURVY LREERITR (3A) ERTEW &M .

Bl LHEIT—EIFEE 2V,

« KRR OFHER RO BRI Z HFT 2,

CABOLMGELTER L TV EEEEN,

cEIBNT VT ADEZIEINYIEBRT, LEEOBRED—HMELTONFVYVLADILIRRLE2ZITE
Liz, HYMRES T 0ELE,

cBERS L LTONE L PREFMMIIRERBES, BELVWEBZWVWERE L, EZWRBKOMEME L &
NEBOILFREEDMEELFD D7D, SHOFRRR L FEEICHF LR,
cBLUEABOKEKIZEENDINT VU LAEFREZGV O L LT — 2 2 A L AEEERORER
ZRTHEEW,

c FHERIZ ARV FE LT,
CRBNITEBREICHTWETN?2bo b, ZhOLOERELLHELVWERSTWETR, BEEM
BERHEYRNTT,

29



IWRRBHHEHRFERS > ROY L01RTEASREEHN

(&%)
T D&%, LUEEEERSHEFTERS VRY T A01IETEES UT. EBELWVS, ) LHTS,

(BHY)
FELIT. LEIEBEREMARERY VRIS T L2011 T, BEVVRTTALND, ) ORRICLE
REMBELITV., ABREECETIZLEEENL TS,

(F%)
ZERIT. MZOBHEERT HLORDEXETT I,
EEES RV Y LAOHER, BARRUEEICET S L,
Z O, BiGOBHEERT HHICLERERICETSZ L.

(HER%)
ZB2k. ZEETATHRT S,
2 ZERI, WRRRENFHETELZRT 2.

€3=1):7:9)

£BRIZ. ZELZREL., 2EE2HET S,

2 BIEBEIX. ZERZHIEL. ZERICESH DL XTI, HONULHEEBENEDEIEFIC LY ZOBE
2RET 5,

(&)
ZELDEHBII. ZERPBELTER LR S,

(FBR)
ZRLOEBRZNET D, LHRBEMFNAFTNICESEFRZEL,
2 BERCEBRERVETALAOPEBREZEL.

3 EBERREVEERERIR. ZRRVEMT S,

(%)
ZRELOREIZ. ME, AESRVUEZDMOIAL H>TETS,

(M %418)

ZRBEOKFICE LLEREER X, ZERMBINCED D HODIEN, WEHEOR
BT IBHEEBOHICL 5,

(F D)

COEHEEDDLODIINEELOEFEICLELREE X, ZEENIICED B,

gl
T OEMIT, FRR234E108 18 25T 5,

30



A&

WHRBREHEHRRERS RO L201RTEARER

WBRBRBERL AT FERT

31

R B 4 K 4 w =
HISRBREER R 5ERT BIFTR g - ZBER
IR RRER ERF AT myE e W &= BIZAER
W RREER R BT BlIFTR k¥ ER %R
IS RREER R R EEFER RAJEL %8
HIBUREBR R AT FEBT MER FH & %8B
I RR SR ERF SRR F =5 HiR = EBRE
W RBREERL R FERT - H REZ =BRA
IR RBR SR FRT FERT x £ hEE 1B =ERA
W RRSER FHT FERT MER RE H =EBRER
IR RBRSER AT SRR MRER wA H=BRER
WIRRBREER R AT A= SN HEF EBRER
HLIRRBREER R SR A =] EE ET =ERA
=B




WHREEHEFRFERS v ROV LW0NRTRASEHLERE

(BH)
T oFEIE. LEEBENSMARERS VES T L01ETEES UUT. ZERLVI, ) OEKIZ

LT, YERBEEZEDDILDLT S,
T1E FER

(EBR OB 4
HERIIZESDEELICHETIEL 2 UHET B,

2 HEREEZEEDALRZITCERELOELEE2EET S,
3 EERBIILTFOMEZIITCEELOEELLET S,

()

HEERER. ROBEEZ2HERTDHZLNTES,
EEROEBEIZETAZL
B, L, B, B, B, BERUOEEZITOZ L
B ORERERVCEDERRITHIZ L
RgIZBETHZ L
FEOWBICET B L
IRARVCZHIZET A Z &

F2E MK

(AEEDFRE)
HNADOIIL, SFEEICOEZREL, YSNEIZLIVITI b0 LTS,

(AR T H)

ERAZIAT D L &k, BERRATHLINEERELNATIHDOLT S,

2 XHEITI L&, XHEAVEERL, BELXHTH IS L EERRO L, EEEICH L TEHT
b0 LT B,

(#M) .
ZOREIZED D bODIENEHELEICLERER L, ILEROEREOHICL S,

FFHEI
ZOEMIX. FERrk234F108 18 61T 5,

32



C-01-2011

IWBLRBRER LI EEEER Y VAR T L2011 REE
[RFD L LR

2012423 A 1T

e - FBIT
IWFLRBREREHRTER Y VR U L2011ETEES
T403-0005 (LR E &AM EEHFRIFES597-1

EEE 0555-72-6211
Fax 0555-72-6204
http://www. yies. pref. yamanashi. jp/




FSC

k¢
FSC™ C081813




