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Four months of magnetized water supplementation improves glycemic control,
antioxidant status, and cellualr DNA damage in db/db mice

Lee, Hye-Jin - Kang, Myung-Hee'
Department of Food & Nutrition, Daedeok Valley Campus, Hannam University, 1646 Yuseongdaero, Yuseong-ku, Daejeon 34124, Korea

ABSTRACT

Purpose: Water is magnetically charged upon contact with a magnet, Although magnetic water products have been
promoted since the 1930's, they have not received wide acceptance since their effectiveness is still in question; however,
some have reported their therapeutic effects on the body, especially the digestive, nervous, and urinary systems, Methods:
In this study, the effect of magnetized water on glycemic control of 14 diabetic mice (CB57BK/KsJ—db/db) in comparison
with 10 control mice (CB57BK/KsJ—db/+(db/+)) was investigated. Seven diabetic control (DMC) mice and seven diabetic
mice + magnetized water (DM+MW) were kept for 16 weeks, followed by intraperitoneal glucose tolerance test (IPGTT).
Weekly blood glucose was measured from tail veins, Blood obtained from heart puncture was used for HbAlc analysis.
Results: Blood glucose level showed a significant difference starting from the 10" week of study (496.1 + 10.2 mg/dl in
DMC vs, 4379 £ 76,9 mg/dl in DM+MW), Blood glucose followed by IPGTT showed no significant difference between
groups at 0, 30, 60, 90, and 120 min, although glucose level at 180 min was significantly reduced in DM+MW mice, Plasma
insulin level in DM+MW groups was only 39.5% of that of DMC groups (5.97 % 1,69 ng/ml in DMC vs, 2.36 £ 0.94 ng/ml in
DM+MW), Levels of HbAlc were 12,4% and 9.7% in DMC and DM+MW groups, respectively, Conclusion: These results show
the promising therapeutic effect of magnetized water in regulating blood glucose homeostasis; however, long—term supple—
mentation or mechanistic study is necessary.
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Table 1. Composition of experimental diet'

Ingredients Grams/kilogram diet
Casein 200.000
Cornstarch 397.486
Dextrose 132.000
Sucrose 100.000
Cellulose 50.000
Soybean oil 70.000
t-Butylhydroguinone 0.014
Salt mix? 35.000
Vitamin mix? 10.000
L-cystine 3.000
Choline bitartrate 2.500

1) Reeves PG, Nielsen FH, Fahey GC Jr. AIN-93 purified diets for
laboratory rodents: final report of the American Institute of Nutri-
fion ad hoc writing committee on the reformulation of the AIN-
76A rodent diet. J Nutr. 123(11):1939-51. 1993 2) AIN-93 diet,
Dyets Inc., USA
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Table 2. Body weight gain, food intake and water intake of mice

Foodintake Waterintake
(g/day) (ml/day)
CON 19.58 £0.24% 40.24%3.20° 20.66+3.18 10.55+0.24°
DMC  32.16+1.34° 54.68+6.95° 22.52+7.60 62.95+11.90°
DM+MW 31.86+ 1.28° 55.46+7.50° 23.60+8.10 30.04+3.10°

Groups Initial BW (g) Final BW (g)

Mean +SD

Abbreviations: CON, control (n = 10); DMC, diabetes mellitus con-
frol (n=7); DM+MW, DM+Magnetic water (n =7)

Significantly different from control group (p < 0.05) by Duncan's
test.
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Fig. 1. Effect of magnetized water on blood glucose in db/db
mice. Mean = SD. Abbreviations: CON, control (n = 10); DMC, dia
betes mellitus control (n = 7); DM+MW, DM+Magnetic water (n =
7). Values within a group with different alphalbet are significantly
different at p <0.05 by Duncan's multiple range test.
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Fig. 2. Effect of magnetized water on area under the blood glu-
cose curve after oral glucose tolerance testin db/db mice. Mean
+SD. Abbreviations: CON, control (n=10); DMC, diabetes mellitus
control (n =7); DM+MW, DM+Magnetic water (n =7); AUC, area
under the curve. Values with different alphabet are significantly
different at p <0.05 by Duncan's multiple range test.
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Fig. 3. Effect of magnetized water on plasma insulin in db/db
mice. Mean £ SD. Abbreviations: CON, control (n = 10); DMC, dia-
betes mellitus control (n = 7); DM+MW, DM+Magnetic water (n =
7). Bar with different letters are significantly different at p < 0.05
after Duncan’s multiple range test.
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Fig. 4. Effect of magnetized water on blood HbAlc in db/db mice
Mean * SD. Abbreviations: CON, control (n = 10); DMC, diabetes
mellitus control (n = 7); DM+MW, DM+Magnetic water (n=7). Bar
with different letters are significantly different at p <0.05 after Dun-
can's multiple range test.

3 el B 12.8%2 °F 2.24) STIIAC L RSk
FoATANE 10.4%2 Gl W3] fFojHoz Has)
o] AslpRort Gaate] FIB|RIER S A
A7 RS 81 4= AUt (Fig. 4).

F=F o] o A3 DNA £4 =5 comet assay=
£ A= Fig. 50 AAISHATE DNA &%) A 712 A
321 DNA in tail, tail length, tail moment=Z X S wjj o
Zatol] Hl8] Fiaate] DNA 4] fo)7 o= =gkon
A48} Fotoll A& DNA in tailoll 4] 46.7%, tail length
2 HES o) 24.0%, 183 tail momentE XS o
60.1%7} 7rashs Btk o224 16571 A8l 44
Al db/db mousedl| A 301 Pl w7 DNA £40] 2}
3l Folg Qe ayFow wolEe o 4 Aot
(Fig. 5).



406 / A28 Fx=F| oA Aslre] %

40

DNA in tail (%)
- N w
o o o =}
o
- y

CON (n=10) DMC (n=7) DM+MW (n=7)

70

60 |

50

ol ]

30 |

20

Tail length (um)
o o
Q
- °
-—m

CON (n=10) DMC (n=7) DM+MW (n=7)

25

20 |

Tail moment
o ) o
H
- °
Q

0

CON (n=10) DMC (n=7) DM+MW (n=7)

Fig. 5. Protective effect of magnetized water on blood DNA dam-
ages in db/db mice. Mean = SD. Abbreviations: CON, control (n=
10); DMC, diabetes mellitus control (n = 7); DM+MW, DM+Mag-
netic water (n = 7). Bar with different letters are significantly differ-
ent at p <0.05 after Duncan’s multiple range test.
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Fig. 6. Protective effect of magnetized water on liver DNA dam-
ages in db/db mice. Mean = SD. Abbreviations: CON, control (n=
10); DMC, diabetes mellitus control (n = 7); DM+MW, DM+Mag-
netic water (n = 7). Bar with different letters are significantly differ-
ent at p <0.05 after Duncan’s multiple range test.

Table 3. Effect of magnetized water on plasma TRAP and erythro-
cyte antioxidant enzymes in db/db mice

Variable TRAP (UM) GSH-Px (U/gHb)  SOD (U/gHb)

CON 1.41£0.14 97 £33 2491 + 425

DMC 1.24+0.14 95+ 44 2314+ 248

DM+MW 1.35£0.19 102+ 16 2380 + 398
Mean + SD

Abbreviations: CON, control (n = 10); DMC, diabetes mellitus con-
frol (n=7); DM+MW, DM+Magnetic water (n=7)

91 x}ol% EOW %‘9&@ (Table 3)-
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