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Suppression of Reactive Oxygen Species Production by Water-extracts of Coptidis Rhizoma Enhances
Neuronal Survival in a Hypoxic Model of Cultured Rat Cortical Cells. Ju Li Choi, Gil Jo Shin, Won
Chul Lee, 1l Soo Moon' and Seung Hyun Jung*. Department of Oriental Medicine, and ‘Department of
Anatorny, Dongguk University - Pathophysiological oxidative stress results in neuronal cell death mainly
due to the generation reactive oxygen species (ROS). In low oxygen situation such as hypoxia and
ischemia, excessive ROS is generated. Coptidis Rhizoma (CR) is a traditional medicine used for the in-
cipient stroke. In this report we show that CR water extracts (1 ug/ml) exhibited protective effects
of neuronal cell death in a hypoxic model (2% O/5% CO», 37°C, 3 hr) of cultured rat cortical cells.
We further show that CR water extracts significantly reduced the intensity of green fluorescence after
staining with H;DCF-DA on one hour and three days after hypoxic shock and in normoxia as well.
Our results indicate that CR water extracts prevent neuronal death by suppressing ROS generation.
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0] N7ATH &4 9 €
t}. & d(ischemia), A4FAZ(hypoxia), Z18] 1 )4 (trauma)
of W& ABAE AR AEALe] Helole vEZ =g o}
9 75 oldel FaSHA NAdti6,93236]. LA Y
(transient ischemia) & A ¥ ) Ca®'¢] Z7}2 o}7]3}n[31], £
M A vESEor £ou Arguidl], Hokg Ca¥f
& HEZEY e AEAUA 7]% 3 (bioenergy dysfunc-
tion)E FEHTH33].

Ca®& % 74 pA 0w nEZEEolE £ 73]
AR calpain proteases 3 phospholipases9} 7+ 23 &
A B4 4% A (reactive oxygen species, ROS)E A A5te &
A5G BYFAIE Ao|1[253537], EAE mitochondrial
permeability transition (MPT)-S A SAA vl 2] &
-7 (conductance pore)g m EZE 2o} 2ol gHE-0] n
EZrgot 99 SRz zofshs Aolt517,30]. o] 7}
4 ROSl| o] gt sl 2E# 27t ¥ n A B57{4,12,28], ¥
Ak (anoxia)[1], A4rAZF[38]) M NAMFEALY] FH Q910
2 edoh AAZ B2 B vEZSol Yo g

o} Ca*' 20| AP/ AAF Y T 2E A (excitotoxicity) F

on M

theke] ROS7F A A = 9l TH11,22-24].
S (H#E, Coptidis Rhizoms; CR)E  wlug]ohau]l
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Fig. 1. Neuroprotection of Coptidis Rhizoma (CR) water extracts
in hypoxia. Eis rat cortical neurons were grown in
Neurobasal medium supplemented with B27. CR (1.0 pg
/ml) were added on DIV 10 and hypoxic shock (2%
0y/5% CO,, 3 hr) was given on DIV 13. Then, cultures
were incubated in normoxia. Cell viability was meas-
ured by LDH assay (n=8) and expressed with percent
of control cultures. **, p<0.01.
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Fig. 2. Visualization of ROS-positive cells. Cells were given hy-
poxic shock on DIV 13, and stained with H;DCF-DA (10
nM) 3 days after shock. This micrograph shows a typical
field of highly green-fluorescent cells and its phase-con-
trast images. ROS producing, swollen cells were indicated
by asterisks and apparently healthy one by an arrow.
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Fig. 3. Suppression of ROS generation by CR water exiracts in
a hypoxic model in normoxia. CR (1.0 pg/ml) was add-
ed to cortical cultures on DIV 10. Cells were given hy-
poxic shock on DIV 13, and stained with H,DCF-DA (10
nM) on DIV 13. A and B: Typical micrographs of fluo-
rescence (H.DCF-DA) and phase-contrast images. ROS
producing cells were indicated by arrows. One cell
marked by an arrow with an asterisk is shown enlarged
in inset. Note green-fluorescent puncta in the soma; C:
Relative percentage of ROS (+) and ROS () cells; D
Relative intensity of the ROS (+) cells. **, p<0.01
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Fig. 4. Suppression of ROS generation by CR water extracts in

a hypoxic model (1 hr after hypoxic shock). CR was add-
ed and cortical cultures were given hypoxic shock as in
Fig. 3. Cultures were stained with H,DCF-DA (10 nM)
at 1 hr after hypoxic shock. A and B: Typical micro-
graphs of fluorescence (HoDCF-DA) and phase-contrast
images. ROS producing cells were indicated by arrows;
C: Relative percentage of ROS (+) and ROS (-) cells; D:
Relative intensity of the ROS (+) cells. **, p<0.01
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Fig. 5. Suppression of ROS generation by CR water extracts in

a hypoxic model (3 days after hypoxic shock). CR was
added and cortical cultures were given hypoxic shock
as in Fig. 3. Cultures were stained with H,DCF-DA (10
nM) 3 days after hypoxic shock. A and B: Typical micro-
graphs of fluorescence (H.DCF-DA) and phase-contrast
images. ROS producing cells were indicated by arrows;
C: Relative percentage of ROS (+) and ROS (-) cells; D:
Relative intensity of the ROS (+) cells. **, p<0.01
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Fig. 6. Effects of CR against ROS generation in a hypoxic

model (5 days after hypoxic shock). CR was added
and cortical cultures were given hypoxic shock as in
Fig. 3. Cultures were stained with H,DCF-DA (10 nM)
5 days after hypoxic shock. A and B: Typical micro-
graphs of fluorescence (HDCF-DA) and phase-con-
trast images. ROS producing cells were indicated by
arrows; C: Relative percentage of ROS (+) and ROS (-)
cells; D: Relative intensity of the ROS (+) cells.
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Fig. 7. A summary of temporal changes of ROS production. A:

ROS production; B: Relative intensity of the fluorescence.
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