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The Effects of High Concentration of Ascorbic Acid on
the Growth of 3T6 Fibroblasts

Mihyang Kim
Dept. of Food and Nutrition, Silla University, Pusan 617-736, Korea

Abstract

Ascorbic acid (AsA) is unevenly distributed throughout all body cells and fluids. Multiactivities of AsA in
many biological systems and in various scientific fields were reported. In this study we aimed to clarify the
inhibitory action of high concentration of AsA on the cell growth in 3T6 fibroblasts. The cells were exposed
to AsA at various concentration. It showed that 3T6 fibroblasts were dead by the medium which contained AsA
at the concentration higher than 0.5 mM. AsA caused hydrogen peroxide (H20:2) generation in a concentration
dependent manner. These results suggested that the HzOz was formed in the medium by AsA and acted as
a cytotoxic agent. Moreover, it is supposed that hydroxyl radical (-OH) induced from H;O; also acetd as actively
cytotoxic agent. This lethal effect of AsA causing the cell death was inhibited by the addition of catalase
in the medium. Therefore, addition of AsA at the normal concentrations stimulate cell growth, but excess

concentrations of AsA induce cell death.
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Dulbecco’s Modified Eagle Medium(DMEM)( B 7K 548,
Japan)& £33t F 120°Cell A 1587 WH sz, 292 g/
100 mL L-glutamic acid(FIG#ZET %, Japan) 10 mLe}
7% sodium carbohydrate(k 2¢ %58, Japan) 10 mLE & 718}
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Fig. 2. Effect of AsA on growth of 3T6 fibroblasts.
Cells were cultured in DMEM-10 with (0.01, 0.05, 0.3 and 2 mM)
or without (control) AsA.
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Fig. 3. Effect of water dissolved AsA on H:O: generation.
AsA of 10 mM dissolved in distilled water at 37°C.
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Fig. 4. Effect of various concentrations of AsA on H20: gen-
eration.

Ascorbate was dissolved in water at a concentration of 10 mM,
20 mM and 40 mM and incubated at room temperature.
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Fig. 5. H:02 Concentration in distilled water and in medium.
5 mM ascorbate was dissolved in distilled water on DMEM-5
and incubated at 37°C.
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w) A Z2] ZAo] A& 21}, catalaseE A7} wl A
2o 5= WE C2 AL AZE AU &
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Fig. 6. Effect of addition of serum on H202 generation AsA
of 1 mM was dissolved in water containing 709, 60%, 50%,
10% and 5% serum.

Solution was incubated at 37°C.
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Fig. 7. Inhibitory effect of catalase on AsA toxicity in 3T6
fibroblasts.

Cells were cultured in DMEM-5 without or with 0.5 mM as-
corbate with 400 U/mL catalase.
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Fig. 8. Ho0Q: toxicity in 3T6 fibroblast.
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#e] Zpo) = wolR] grgre vt 1600 U/mLe] = &A1) cat-
alase® Arletd & o AEZAE #5181 chFig. 9). Cata-
lased] A 7lel &l Az A AAE T 2 ETE Ao
25~750 U/mL9] ¥ & el = #o]7} Holx] ggte v g 95
U/mLelA = A ZA s Al A= 228 702 Vel a9
1600 U/mLe & 84 catalase A 71A] Al 224]-2 o7 5
43t} Catalase= Ferric porpylin &oll4] 122} S=of 4712]
A UzE 23t o]=gt FL e S48 A RE7
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F2 5 glod dH e 7 Fe(ll) FA = A5 55 e %
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A7} 14l catalase® B]ElE] Coll 93] catalase 9] 8 &
A9 FR-Age] A=, Fe(I1)7F DoiA] viel v]=] o 7‘é
o] o] A7M 7o 2 uk-go] doiuf vlgal C fa o
abEL 42 A o] Zxl = oA vheAd o] faE gt Cat-
alase A e] 1,600 U/mLe A< vlels) C 253 22
Amo] F& o] 2L Tty = AT 4 @t
ol Abe] A Aol A catalaseS H7FEF A4 H]Epel Coll
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Fig. 9. Effect of catalase on AsA toxicity.
Cells were cultured in DMEM-5 in the absence (control) or
presence of 0.5 mM ascorbic acid and catalase (25-1600 U/mL).
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