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Effect of Deep Sea Water on Phase I, Phase II and Ornithine Decarboxylase Yun-Hee Shon,
Mee-Kyung Kim, Jung-Sun Jang, Eun- ]ung Jung' and Kyung-Soo Nam™. Regional Innovation System,
Intractable Diseases Research Center and 'Department of Pharmacology, College of Medicine, Dongguk
University, Gyeongju 780-714, Korea - Deep sea water was tested for cancer chemopreventive activity
by measuring the activities of B- naphthoflavone (3-NF)-induced cytochrome P 450 1A2 (CYP 1A2),
quinone reductase (QR) and glutathione-S-transferase (GST), glutathione (GSH) levels, and ornithine
decarboxylase (ODC) activity. The in vitro incubation of rat liver microsome with deep sea water (a
hardness range of 100~1,000) showed a hardness-dependent inhibition of CYP 1A2 activity. QR and
GST activities were induced about 1.1~1.2 fold with the treatment of deep sea water in murine hep-
atoma Hepa 1clc7 cells. In addition GSH levels were increased 1.3~1.4 fold in a hardness range of
100~1,000. The deep sea water showed 20.3 and 35.0% inhibition of 12-O- tetradecanoylphorbol-13-a-
cetate (TPA)-induced ODC activity at hardness 800 and 1,000, respectively. Therefore, deep sea water
is worth further investigation with respect to cancer chemoprevention or therapy.
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Minimum essential medium (MEM), S-MEM, antibiotics,
trypan blue dye, p-naphthoflavone (B-NF), methoxyresor-
ufin, 2-phenyl-4H-1-benzopyran-4-one (flavone), 3-4,5-dime-
thylthiazol-2-yl-2,5-diphenyl-tetrazolium bromide (MTT),
glucose-6-phosphate dehydrogenase, glucose-6-phosphate,
chloro-2,4-dinitrobenzene (CDNB), Na-phosphate, Na-EDTA,
tert-butylhydroquinone (tBHQ), difluoromethylornithine
(DFMO), EDTA, dithiothreitol, pyridoxal phosphate, L-orni-
thine, glutathione (GSH) chloro-24-dinitrobenzene, bovine
serum albumin (BSA), Tris-HCl, bicinchoninic acid protein
kit= Sigma (St. Louis, MO, USA)dlH Fd&tgoH, L-
[1-%C] ornithine-& PerkinElmer (Boston, MA, USA)<]|A] -9
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(Daegu, Korea)#|E-& Al-g-31590}.
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Table 1. Mineral ingredient content of deep sea water

Mineral Desalinated water Hardness® 4,000

ingredient (mg/1) (mg/1)
Ca 0.9 322.0
Mg 28 7732

K 1.0 219.0

Na 43 165.1

Cl 179 2147.0
SOy 3.6 1466.0

YHardness: Ca (mg/1)x2.5+Mg (mg/1)x4.1 [17]

FBS7} £3tsl MEM ®jA] &, mouse epidermal cells, line
3088 E-AFobn| = rH(1x), 5% dialyzed fetal bovine serum
7} 0.05 mM Ca’"o] 38 SMEM ujA| & 5o CO, uj%7]
(5% COy, 37°C)el M wl gt s, Mg e 2~3Y A=
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Hepa 1clc7 MEE 96-well plated] 05x10* cells/well &
HEAL 68X WY F, S FdZFE BEEE 33T
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TG, AEE AFst G AT WdE AE oA
=¥ GST 24 %48 93] 01 M potassium phosphate
buffer (pH 6.5)9 2.5 mM glutathione (GSH), 1 mM chloro-
2 4-dinitrobenzene (CDNB)E #7}8F E<-8 100 pi¥ 2z}
wello)) 7}3}1 18-3F plate shakero| A alskst &, 3271 &
Bx9 F7}E microplate reader (Molecular Devices,
Sunnyvale, CA, USA), 380 nmol A &34t}

GSH &2
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21 FAUNFEFOE 001 mM difluoromethyl- ornithine
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Fig. 1. Inhibition of cytochrome P450 1A2-mediated methoxyr-
esorufin O-demethylase (MROD) activity using liver
microsomes derived from B-naphthoflavone-treated
rats. The MROD activity was assessed with the in-
dicated hardness of deep sea water. FV, 4 nmol
flavone. Indicated values represent mean=SD (n=3).
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Fig. 2. Induction of quinone reductase (QR) activity by deep
sea water in murine hepatoma Hepa 1clc7 cells.
Experimental details are described in Material and
Methods. tBHQ, 10 pM tert-Butylhydroquinone.
Indicated values represent meanSD (n=3).
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Fig. 3. Induction of glutathione-S-transferase (GST) activity by
deep sea water in murine hepatoma Hepa 1clc7 cells.
tBHQ, 10 pM tert-Butylhydroquinone. Indicated values
represent mean+SD (n=3).
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Fig. 4. Increase of glutathione (GSH) levels in murine hep-
atoma Hepa 1clc7 cells by deep sea water. tBHQ, 10
pM tert-Butylhydroquinone. Indicated values represent
meanSD (n=3).
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Fig. 5. Effect of deep sea water on 12-O-tetradecanoylphorbol-
13-acetate(TPA)-induced ornithine decarboxylase (ODC)
activity in mouse epidermal cells, line 308. The ODC
activity of the control was 411+£39 pmol 14COz/ h/mg
protein. DFMO, 0.01 mM difluoromethylornithine.
Indicated values represent mean+SD (n=3).
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