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Consideration on the effects of natural water
containing vanadium on diabetic mellitus
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Abstract

This paper argues the possible effects of natural vanadium-containing Mt. Fuji ground water on the hyperg-
lycemia based on our previously reported animal and clinical studies. In the animal studies, we documented that
the activities of liver insulin receptors, particularly 8 subunit, and primary insulin-like growth factor-1 g 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 AI1C (HbAIC) 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. In the clinical studies, the levels of
blood glucose and serum HbAI1C 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.

Keywords : Natural vanadium-containing Mt. Fuji ground water, Blood glucose levels, cholesterol,
Hyperglycemia, Clinical Trial, Animal model for disease test
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Fig. 1 Changes in levels of blood glucose and HbA1C detected in the diabetic mellitus patients induced by the
consecutive administration of the natural water containing vanadium. Patients drink either natural water
containing vanadium or natural water without vanadium. ¢—# line shows the results from the patients
who believe the effect of natural water containing vanadium on diabetic mellitus. m—m line shows the
results from the patients who hardly know the effects of natural water containing vanadium on diabetic

mellitus.
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Fig. 2 Changes in the body weight of KK*¥ mice induced by the consecutive administration of the natural water
containing vanadium. Each result shows a mean value of six mice in each group which administered by
the freely drinking. Five groups are classified into the four weeks consecutive treatment of the natural
water without vanadium (control), the four weeks consecutive treatment of the natural water containing
vanadium, the five times higher concentrated natural water containing vanadium, the same dosage of 5
oxide vanadium contained water, and the five times higher concentrated 5 oxide vanadium contained
water, respectively. * : Significant difference from control; p < 0.05.

74 7 CLRT & EIEFR 22T > T b, 2o

PR RE A RE LT A0, BAEE TOEETTIR. B

MEEO RN LRAPSBEO o NBRETERER 1 » ATO

MEEEIFMETLTCETBY ., &5, WREBHROET
mHLENTWVWS,

NF 2T LEBRAKDENRDEFE

INETORBERIE L., BAE. FEESHPFFEL T
BNF Y AEERBKORAER IR L 20 & KO &
D E LTz,

NFIT ABMBEETERE2E T2 L OWEL S, B
VIEBRPEIR R e £ CH L OGRS R 8z, NF Y
TAZBIL T, EE, BEOS L ITELL IR E
FOECILPEE 2 THE S8, & MIBWT L HERKFR
L THESELETAHERERNMEON, L, &2
Bk BigEE L OB EFERSFEEET 2 2 Lo
Uire ZF0izd, 759 9 LB CIIBRRG R IEEE O
BOWHIZIZFERREECH B 2 EBWRBE NI,

SH, WO BT o7 AE8EFE LILORRAKICE
W, NFYTAEREET DI EH o MPERE TR
BRNEBOPELTbNz, L L, $hEIcd 250
it L b —E Cldde <, Bz, [ERERREE 78
MThBHKEYEHIERTIE., EREEWT L[
HOEELZET] BROLNLVETIREL DS, &
Nk, ERE TCOFMEDOE O NSV LEE LR L
TRIRKDSF Vw7 APEEEIX1/1000TH 5 2 L B EE &
EMTWw2a, L Lasss, b MRERTIE 1 H540mlomsE
Mg FE oG 2 v A7 0 — VETERRRED &
nNTwa,

—Fh. EH51EGKT v N T, ITEIREEN, HTREY
WFEE 21T o I fE R, NF VT AEFRAKOESR 54

FRE OS] W & o THMEED EF 2 H RS2 2
ERGIR LI, L L, ZORRIBGKZ vy boEER S
WistarZIEH 7 v b OMFEEE TET R DT
B REMRME SN L BERHWERTH o, &
AW, WENRPPHTEAERLLTFCBY 54
Yy a ) VEREOEEREE > TwE I kb, FEH
DIEERBT 2B E T 5, Fff, [TEERE
TFNVEE U THHINTWBKEY Y A TiE/N )
Vo AEBERAKOES: [HERER] ClEEo L&
HIZRDO SN2 D%NE & LT Z I CHEERER T
hpolc, L L, HREOEEREE I L TEHZI
HEESED sz (Fig. 2). 2o DFERIT. KERAK

Muscle

O =N WL an o

Control Natural water
with vanadium

Liver

45 *

4 T
35

3
25 I

2
15

1
05

0

Control Natural water V,0;

with vanadium

Fig. 3 Changes in the Glut-4 transporter in the
muscle and liver of KK*Y mice induced by the
four week consecutive administration of the
natural water containing vanadium. Control
group were taking the natural water without
vanadium. *; Significant difference from
control ; p < 0.05.
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Fig. 4 Changes in the secretion of insulin in the pancreatic £ cells of KK* mice induced by the four week
consecutive administration of the natural water containing vanadium. C57BL/6j is an original animal of
KK* mice. Black dots in the picture show the insulin secretion points. The smallest numbers of the black
points are shown in the non-treatment of KK*¥ mice.

D&% (RS ER] 2HT 5 THREEMEACH ] 138 VOB FIZ O, & MBI R 21T L.
OGS HEN D o 7o L LTHEERD LS cnTh IS OKKYEYCHBENE 3 » A 5EHE L 7o fR, B
DETNVENCH LT L RERERIRSE oD I LI e BT 2= HIBTDA >3 2V Y IRBOYEDR

160
90
80
70
60
50
40
30
20

JLI N
0 R M N\

ngfg

80
76
60
50
40
30

ng/g

20
16

=oavba- S VEERRK™ sERE B y2055k T sEes

Fig. 5 Contents of vanadium in each tissue of KK*¥ mice induced by the four week consecutive administration
of the natural water containing vanadium. Each result shows a mean value of six mice in each group which
administered by the freely drinking. Four groups are classified into the four weeks consecutive treatment
of the natural water containing vanadium, the five times higher concentrated natural water containing
vanadium, the same dosage of 5 oxide vanadium contained water, and the five times higher concentrated
5 oxide vanadium contained water, respectively.
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