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Effect of the Magnetized Water Supplementation on Lymphocyte DNA Damage
in Mice Treated with Diethylnitrosamine™

Lee, Hye-Jin * Jo, Hye-Ryun * Jeon, Eun Jae - Kang, Myung—Hcc§
Department of Food & Nutrition, Daedeok Valley Campus, Hannam University, Daejeon 305-811, Korea

ABSTRACT

Water gets magnetically charged when it is contacted with a magnet. Although magnetic water products have been pro-
moted since the 1930’s, they have received very little recognition due to questionable effectiveness. Diethylnitrosamine
(DEN) is a widely occurring nitrosamine that is one of the most important environmental carcinogens primarily induc-
ing tumors of liver. In this study, the effect of magnetized water supplementation on lymphocyte DNA damage in ICR
mice treated with DEN was evaluated using the Comet assay. Mice were divided into 3 groups: control, DEN, and DEN
+ magnetized water group. Fifteen mice were maintained in each group for the entire experimental period of 6, 12 and
18 weeks. Five mice in each group were sacrificed at 6, 12, and 18th weeks, followed by the Comet assay using the blood
obtained from heart puncture of the mice. The level of lymphocyte DNA damage reflected by tail moment and other
DNA damage indices of tail DNA (%) or tail length of the magnetized water group were significantly decreased after
the 6th, 12th and 18th weeks of supplementation compared with the positive control, the DEN group. The relative DNA
damage of the magnetized water groups compared to the DEN control group after 6th, 12th, and 18th weeks of supple-
mentation were 42.2%, 40.8%, and 32.9% for DNA in tail, 31.2%, 32.6%, and 21.3% for tail length, and 33.8%, 33.8%,
and 24.6% for tail moment, respectively. This is the first report demonstrating that magnetized water may be involved
in the lowering effect of the DNA damage in DEN-treated ICR mice. This result suggests that the magnetized water
might have minimized the DNA damage by improving the antioxidant status of the mice. However, further studies are
needed to characterize the condition of the magnetization and examine the long-term effect of the water product. (Korean

J Nutr2010; 43(6): 570~577)
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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-Butylhydroquinone 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 la-
boratory rodents: final report of the American Institute of Nutri-
tion ad hoc writihng committee on the reformulation of the AIN-
76A rodent diet. J Nutr 1993; 123(11): 1939-1951
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Fig. 1. Experimental design. DEN: diethyl nitrosamine, MW: magnetized water.

Table 2. Initial and final Body weight, and water intake of ICR mice

Final body weight (g) Water intake (mL/day)

Groups Initial body weight (g)

6 weeks Normal control 19.89 + 0.81"

DEN control 20.23 £ 0.42

DEN + magnetic water 19.84 = 1.25
12 weeks Normal control 19.66 = 0.62

DEN confrol 19.82 £ 0.67

DEN + magnetic water 20.10 £ 0.91
18 weeks Normal control 18.63 £ 0.60

DEN confrol 18.68 £ 0.45

DEN + magnetic water 19.05 = 0.58

35.57 =+ 4.28 10.56 = 0.28
39.52 + 3.81 10.70 £ 0.26
33.47 = 5.20 10.65 = 0.49
46.55 = 576 13.01 + 0.36”
46.97 = 4.21 12.22 + 0.64°
46.06 = 7.12 11.16 £ 0.60°
46.38 = 5.28 13.5 £2.28
48.84 = 9.07 15.49 = 1.59
52.42 +£10.02 13.53 £ 0.96

1) Values are Mean =+ S.D.
can’s multiple range test
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Fig. 2. Effect of 6-, 12- and 18-weeks freatment with a magnetic
water on leukocyte DNA damage represented as DNA in tail (%)
in diethyl nitrosamine (DEN)-treated ICR mice, respectively. Con-
frol: Negative control (n = 5), DEN control: Diethyl nitrosamine
positive control (n = 5), DEN MW: DEN + Magnetic water (n =
4) Means with different letters are significantly different from con-
trol group (p <0.05) by Duncan's multiple range test.
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Fig. 3. Effect of 6-, 12- and 18-weeks freatment with a magnetic
water on leukocyte DNA damage represented as tail length in
diethyl nitrosamine (DEN)-tfreated ICR mice, respectively. Con-
trol: Negative control (n = 5), DEN control: Diethyl nitrosamine
positive control (n = 5), DEN MW: DEN + Magnetic water (n = 4).
Means with different letters are significantly different from control
group (p<0.05) by Duncan’s multiple range test.
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28l AFTelA oA s Btk 18y 6591
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Fig. 4. Effect of 6-, 12- and 18-weeks treatment with a magnetic
water on leukocyte DNA damage represented as tail moment in
diethyl nitrosamine (DEN)-treated ICR mice, respectively. Con-
frol: Negative control (n =5), DEN conftrol: Diethyl nitrosamine
positive control (n=>5), DEN MW: DEN + Magnetic water (n = 4).
Means with different letters are significantly different from control
group (p <0.05) by Duncan's multiple range test.
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Fig. 5. Comparison of relative DNA damage levels (%) among negative control, positive diethyl nitrosamine (DEN) control, and 6-,
12-, 18-weeks magnetic water treated groups in DEN-treated ICR mice leukocyte. Control: Negative control, DEN control: Diethyl ni-
frosamine positive control, and DEN MW: DEN + Magnetic water. Means with different letters are significantly different from control

group (p<0.05) by Duncan’s multiple range test.
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I} th2=E] deposit A sEH= WAATIAl & A,
2ol XA EekaE HElekA &2 A 5o FAI7E sle
78 1)33t Johnson 572 32752] A= thdo & dou-
ble-blind cross-over designg AFgslo] #8422 37}
A2 fAe] A S AARAPTEAIE dolEe ATE A
A s Av sk AR 371§ E2kE A3 (pla-
que index), SEA| % (gingival index), AZA]3% (accre-
tion index) 7} B 7HAsl9 1, 35S AlHFE AR
oA ARE 5875 ARESE el wlsl XA} Sl
o] o)A o® TGS TESIGITh A4 FrdsE 3
24 Ca™' I PO, & skl e 3 S99 4 o
7143 Hol A= Askre Wes] o] Fr1As)
P& Allsta AW ozn Zetas YAEowE FA

=

P

il
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s Eekae] F7143F #go) A= Zow A7tk
271HA198ke] olefst YvlE 1832\ Faradayell &3l BF
slgon 2714l o] Y7t AFgAelA dho] Lol HxEo]
A5 218 v ARE T

2pskr7E A el A oA theket ABegdo] glot
7 @2de] it 71 AT wlg- AlgkEo] glom = oko
2 Azl A, 53] o v 24 9 O 714
of gk A7 o FEAstaL ZA AgEojor & A=
AZy Ty,

Qo ol A=

H Ao 55 T & SRR ol 84
SAIZ] sl digk Iqlo] Frkstal itk AR
AN ZAAEE] A S ST Y =5
AL G SR o2 AEe]] EEs E%H
A A8E FUA7IE FleR dEA ot =uielA]
o7 olo gk PaA FAAFEL Ad A= wx) 9
t}. Diethyl nitrosamine (DEN)2 DNA £} 52 =
stz A gebd #ze] A vrelg vyl 34 Jelht A
sl WtEAE A ARSE AL Qlok wheba] 2 A
v ABSATE 7] FAT A, I o 7Rk ot
uelZ A4 E DENS 5%k H 9 DNA &4 7| AxrF &
A=A F gopR A}l sk HA 0% FSE i

AP FTEZE 459 ICR -2 457 E ARSI
i (YR =& Fofeh 5z, DEN Fofa (E
Yk =3 DENS fFolgth gz 9 Apsh Folot (=}
sleol DENS Fojst Ad) o] A Lo 2 vy 185
&R ARFEISITE DNA &4 7 a3E 1B7] 918 AR
7O 2= 65, 1257, 1855 A4 om 65 1257, 18
FZE ARSE 2ol DNA &4 7 918l 200 mg/kg BW
©] DEN (Diethyl nitrosamine) & 0.9% saline®l =¢] =
ZFo1E 5 184130 Ak F 242 SAIA Aol 9
o= A8k Comet assays MBI A2k AH el
9J3F DNA €42 Comet assay 2] Al 7] #3#2] tail DNA
(%), tail length % tail moment® A= Botc} =138zt
TE 67, 127, 18F & A7k Fofdt & MR D-
ENS Fodt 79| Jult DNA &4 A5 AvE dx
FA iz Rl DEN Fofwrel vla] AslrE 4713 Fo 8
o] DENg& fFolgh zpalr Folite] -9 ¢l DNA
SHE7F AASHA FAads Ko, Asle AF 6, 12
, 185 $-°] DNA &4 7% 5= tail DNA (%)°] 7
2¥7t 57.8%, 59.2%, 67.1%, tail length®] 73-$- 7z}

U]/\

%

-{o -mr

@520 glo] Asg75e] DNA 4 s

68.8%, 67.4%, 78.7%, tail moment2] A5 Z+2+ 66.2%,
66.2%, 75.4%5 RStk ole} &2 A8l DNA &4
ﬂﬂfﬂ% A A5 713 65 F FE veReH, 7]
ZJ_OVE‘-?% o FA YRt 65 52 125 1j3) 18
T 8oz o A yelth o)9 e AE
? olFe] Akl A7) e RS S
Fobs Aol o3k Qlul7- DNA &4 94| a3} o=
AZtEH 185 o de] A7) AHY A 1 &t
A Jeh= 2 & UG
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