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Protective Effects of Seok-Jeong on the Toxicity of Cadmium in Neuronal Cells

Soon-Hai Hong, Sung-Hee Ahn, Bong-Ki Jang, Jong-An Park and Jong-Wha Lee”

Department of Environmental Health Science, College of Natural Science, Soonchunhyang University, 646,
Shinchang-myun, Asan-Si, Choongchungnam-do 336-745, Korea

Absract — Seok-jeong (S]) is a solution of various metal ions and numerous other organic substances produced through
extraction and fermentation of herbs and soil using geo-microbes, and it has been shown to improve symptoms of senile
dementia. In this study, we investigated the protective effects of SJ against neurotoxicity of cadmium in HT22 hippocampal
neuron cell line. SJ significantly protected from the cadmium-induced decreased cell viability measured by MTT assay
(p<0.01). The protective effects of SJ against cadmium toxicity were confirmed through observing morphological changes
using inverted microscope. Additionally, SJ significantly repressed the formation of lipid peroxidation induced by high con-
centration of cadmium, and likewise, significantly repressed the reduction of glutathione by cadmium in HT22 cells. Vitamin
C at the concentration found in SJ did not show any protective effect against cadmium toxicity in HT22 cells, indicating that
vitamin C may not have a major role in the protective mechanism of SJ. Taken together, these results suggest that SJ may
be a valuable agent for the protection of cadmium toxicity on the neuronal cells, and that the mechanism of the action of
SJ may be due to reduced lipid peroxidation and increased glutathione level.
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MTT Assay

FtEFo] Mol AE 2 g7l nXEe gEE HEAstut
MTT assay2 Al &3tk 96 well platec] 1X10° cells/
plate(200 pi/well)E 535101 CO, wik7]ol 241171 vljokst &
o]l 7ATH 9 AAE sEEE Al Ak =& Az
BT 247|7F Fofl MTT assay= Al 331th MTT assay= 4t
ollE A9 mEFEEolel Sl= succinate dehydrogenase®]
23197 tetrazolium Ho] B9 formazan® 2 2HPE]= A1

< olg3le] Az AE 9 e FASK= oIt Formazan
< microELISA reader® 595 nmolX EF=3S A},

LC;, 48 & 7I=E M3 2|
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Glutathione &8

A3 9] glutathione(GSH) #-& Tietze’} 7123 DTNB-
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Fig. 1 - Effects of Seok-Jeong on the inhibitory effect of cadmium
for HT22 cell survival and proliferation. Each point and
vertical bar represents the mean+=SEM (n=6).
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Fig. 2 — The effect of cadmium on morphology of HT22 cell. A; control, B; Cd, 8uM, C; Cd, 12 uM, D; Cd, 16 uM.
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Fig. 3 —Effects of Seok-Jeong on the morphology of HT22 cell. A; control, B; Seok-Jeong 2.5 pl/m/ medium, C; Seok-Jeong 5.0 p//m/ medium,
D; Seok-Jeong 10 wi/ml medium.

Fig. 4 —The effect of Seok-Jeong on the toxicity of cadmium in HT22 cell viability and morphology. A; Cd 12 uM, B; Seok-Jeong 2.5 pl/mi
medium+Cd 12 pM, C; Seok-Jeong 5.0 u/m! medium+Cd 12 uM, D; Seok-Jeong 10 u//m! medium+Cd 12 pM.
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Fig. i — The effect of vitamin C on the toxicity of cadmium in HT22
cell viability and morphology. A; Cd 12 pM, B; vitamin C
0.95 uM+Cd 12 uM.

Vol. 47, No. 2, 2003

Table I - Contents of thiobarbituric acid-reactive substances in
HT22 cells treated with cadmium and Seok-Jeong (S])

Lipid peroxidation

Group (n mole MDA/mg protein) T-test
Cd only Cd+98] (5.0 w/mi)
Control (Cd 0)  0.73%0.08 1.31+0.10** p<0.01
Cd 4puM 1.31£0.13 1.63+0.17** NS.
Cd 8pM 2.02+0.20 1.86+0.25%* NS.
Cd 16 uM 2.46+0.19 1.89+0.21** p<0.05

Results are Mean=SD (n=3).
*#*p<0.01 compared with contro!l group (Cd, 0 uM).

Th2028 gAof o] Sl el O A9 wolade
el R8RS AR Aste] A7d gslo] Q)
£ o) aljgddh= HlEl Clreduced ascorbic acid)E 7F=8 12
uM=} FA)0) 28-S Wel Fig. 58 2] BlE G k=
Fol HT22 AlEZelA 2] AE W A3l vjx]= F3& Wk
F3dth.

X\ zHAkstEol Mol O|Xj= AWat

7I=E 5 AT 71=E 9 AR 6.0 wml RS FAl
off Melgk FollA] A o] vt ItslE g 4% A7
= Table I3} ).

HT22 AN 71E8S FEE2 A2813E wol A 3
A¥elEo) ke gaoER 02 ZyEIL 7H=F 16 uM A
AToAA A A Ee] e vixTT) vlwsle] oF 3u)
T kR Ao® LT 44 B XM Xk it
HEC] o] FTHEIeH, FlEE@d D 8 uM)T A B4 A
gl % Asbt vk 28y FEEEA6 pM) B
el vlmsled Ft=E A AdoMe AW HAkEE
9] go] fostA AETHp<0.05).

HT22 MZE LHe| Glutathione £2H0f O|X|l= A&t

olgde E4AA T8 &L 3, FI=F] 54971A
o] #AE glutathione] ol vlX= Y& FASP] st
FIEH o5 AT JI=F 2 A G.0w/m WA)E A0l
A28t FollA glutathione®] &g 5743 A= Table 119}

Table II — Contents of glutathione in HT22 cells treated with
cadmium and/or Seok-Jeong (S])

Glutathione (n mole/mg protein)

Group T-test
Cd only Cd+8] (5.0 pi/ml)
Control (Cd 0) 35.8+3.4 32.5+£9.6 N.S.
Cd 2uM 29.8+4.7* 30.5%5.1* N.S.
Cd 4uM 21.2+4.9%* 28.9+5.1% p<0.01
Cd 8uM 17.5+4.1%* 31.5+3.5 p<0.01

Results are Mean+=SD (n=4).
*p<0.05, ** p<0.01 compared with control group (Cd, 0 uM).
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