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Primary Cultured Cells of Chondrocytes

Mihyang Kim

Dept. of Food Science and Nutrition, Silla University, and Fusion Technology Research
Institute for Marine Pharmaceutical Materials, Busan 617-736, Korea

Abstract

L-Ascorbic acid (AsA), commonly known as vitamin C, which is one of the antioxidant vitamins, plays a
role in cellular oxidant quenching. Some of the biochemical reactions in which it takes part have been traced
through organ culture technique. But in cell cultured system, views on stimulatory and inhibitory action of AsA
on cell growth are conflicting. Therefore, this study aimed to clarify the inhibitory action of high concentration
AsA on the cell growth in primary chondrocyte isolated from rat ribs. Cells were exposed to ascorbate at various
concentrations. Supplement of AsA induced stimulation of cell growth in primary cultured cells of chondrocytes.
Most remarkable stimulation of cell growth by AsA was found in primary cultured chondrocytes. However,
it showed that they were dead in the medium which contained AsA at the concentration higher than 1.0 mM.
This lethal effect of AsA causing the cell death was inhibited by the addition of catalase in the medium. This
supposed that hydroxyl radical ( - OH) induced from H20: was actively cytotoxic agent. Based on the results,
when AsA was added in medium at normal concentrations, the cell growth was stimulated by inducing the
formation of extracellular matrix. On the contrary, if added in medium at excess concentrations, the cell growth
was inhibited because H20> were generated from AsA in medium. Therefore, addition of AsA at the normal
concentrations stimulates cell growth, but excess concentrations of AsA induces cell death.
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Dulbecco’s Modified Eagle Medium(DMEM)( H 7K $1gk
Japan)& £33 F 120°Co A 1587 23t s, 292 g/
100 mL L-glutamic acid(FIY:#i2ET % Japan) 10 mL%}
7% sodium carbohydrate(-k Z# %4, Japan) 10 mLE 7138}
9lr}. Fetal Bovine Serum(FBS, Gibco Laboratories)-& 56
°Coll A 30272k 7t Aol o £ AAFHAA AEslr] A
74 -20°CAlA] T2 EESdch

AZMZ O 22|

3732} Sprague-Dawley Al (60~70 g) ¥ 3 o} v} 2F(so-
dium pentobarbital, A EA)2F)& B} ] F35le =t 3}

aL 43} benzalcornium® 2.2 A 5stgct FRERE 5T
sty Relsta 99 dxAE
AZah-g A 2ol 0.19% EDTA-2Na §
N-& AH7lste] 37°Cell A 14 7F B2 F phosphate-buff-
ered saline $H 22 3 AAHZF £ 0.2% collagenase &-H
2.2 37°Coll A 2~3A17k Zhikstz A EE EAA 7 AlE
Hetdl-g o7tz o & 1,500 rpm 22 387 A £
st A Ee 23S 39 wEEska ok A] AE-S 500
pm 22 5 27F (A4 Beldle 2AdH 58 HAHE AA
slo] AFAEE AUk

& A& F 54958
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Mzdet =

AP EEelA 22l g A2 A EF ¢60 mM dishell 2.5
x10%/dish S| =% AF3led 37°C, 5% €02 A ol A
A=) v ekatgict. WiA) & FBSE 5% 3 71 DMEM(DMEM-5)
5 At a, WA= 2~3 el 18] m@stgch dEAE
o AFE 84S A8 A3te) 192 5%2) A&
%7}8}04 AZSFE ZA3A £ vkl O A EF4

o vA & e b fistel wekal Co) ArbEEE
#FFx7} 001, 005, 01, 0.25, 05, 1.0 2 5.0 mM HEF
saleh.

MiEZ Z2] DNA & &1
AlefF: A9} - 0.1 M NaCl# 5 mM EDTAS %33 50
mM Tris-HCI buffer(pH 7.5)
B9 -1 mg/mL DAPI €9 (Sigma Co.)
C* - 10 U/mL pronase(Type I Crude, Sigma Co.)
D -1 g/mL $°}x] F4 DNA 49 (Sigma Co.)
uH : PBS(H)E AR F Cle Aoz 200 A&
£d-g 71Ele] 37°CoAl A 1A17F 7F&3F ¥ A 25 7ha 5}
BH-2 Ao Z 100008 & A5t Arpstm 3 E¢ste]
o3 7)1 AF 350 nm, 333} 452 nmol| A FFFEE S8
vk AL DAL AY o2 543l £F FotAFAl
DNAZ} 40, 20, 10, 5 pg/mL HEZF sl =2HAdslgdch.
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AEZ 3t FAars Ao A4S 2AL] 8l wix
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A E AEEE A Esc) vleknl Col 23 A E£5A oA
Z 98 A=A catalase AL FA}8H7) 95 AL e
T} & 27 A A BT A Z2FF 660 mM dishel 1.5
x10%/dish HEZ FF3lo] vlgkal Co ¥=71 AZEA
€ w3 A9 = 1 mM HEE AU}t catalaset= B4) o)
1500, 500 % 100 U/mL =% A% w21 & ztzh 3 ml.
A7rstgeh. vl wix] 288 sl DNAYGS 34 sk

272 vjetul C catalaseS AH7FsFA] &2 iR 2wl
¥ttt
Ao} & nE
HAF ErfuitMz el 4 vzt
B Ao A Az A BT AZTAEY v

)
| A= A E= wfFr]ol A A
ol g}, dFAE] F4
F FA& A Ekslg o, wlok 109714 dl 5
717 AERAADZ 2 F A7)l 213k (Fig. 1). A XE.(21)
o)A 3T6 AfrotAl 22l A5 57l wlek F 2d A 54
7R A 3, v ¥ & contact inhibitionel] &} &) A E o] ZAlL
o o] dojutx] wrgten A= AV} v ot
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Fig. 1. Growth curve of primary chondrocytes.
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Apoleti B = vk AFAHEY F4) ) A& A9 of
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Fig. 2. Effect of serum on growth of primary chondrocytes.
Cells were cultured in DMEM added 5% and 1% fetal bovine
serum.
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Bl CE A1 A9 F37Eg 52 35 v
0.1,0.25 2 0.5 mM<] vl e}l C& #7131l of DNA oF&
271} 98l & 3 E vepligla vkl Coll o) &)
A EZA 0] 215 -g0] = AtHFig. 4). o1=21§ 3714
F %ol DNAYL #o] 7t glgl ey ¥ % (1 mM, 5 mM)
o) vle}l CE A 713 73 $-2) DNA & 3719 A2}
& A5 e oh(Fig. 4). o172 1 mMXt} 5 mM9)
vleksl C& A7 A% dA3819 1, 5 mMe] Bkl C&
A7bala & W AEe A9 ASE vebA] st wiA]
ol Bl E}fﬂ CEAME AT 5=/ A8A s=d 3%
7851% 3-S Holl 1 mM oAt s xd
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Fig. 3. Effect of AsA on DNA synthesis in primary chon-
drocytes.
Cells were cultured in DMEM-10 with or without ascorbate.

50 r
—e—control
45 T  _m01mm
—>— 0.5 mM
35 _%—1mMm
30 —@— 5mM

25
20
15
10

DNA content (ug/dish)

Days in curture

Fig. 4. Effect of AsA on growth of primary chondrocytes.
Cells were cultured in DMEM-10 with (0.1, 0.25, 0.5, 1, 5 mM)
or without (control) AsA.
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Fig. 5. H20; toxicity in primary chondrocytes.
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Fig. 6. Effect of catalase on AsA toxicity in chondrocytes.
Cells were cultured in DMEM-5 in the absence (control) or pres-
ence of 1 mM ascorbate and catalase (100~1500 U/mL).
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Fig. 7. Effect of AsA on catalase activity.

Catalase was dissolved in DMEM-5 at concentration of 1600 U/
mL (with catalase). Ascorbate was added in catalase solution at
each concentration (0.1~10 mM AsA).
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