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P 5 40 0 I 2 P DA R ok A N PR AU KR, A
122 0.5 mmol/ L SNAP AbFE 1 h J5HI&4 0.2 %
BSA 1) PBS ¥t 2 3, A 10 Bmol/ L DCFH-DA &,
2 Bmol/ L DHR123, 37 Cii 77 60 min ( DCFH-DA)
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Cell death induced by nitric oxide in cerebellar granule cells

Relative cell viability/ %

t/h 0 3 6 9 12
Control 100£3.3 101.5+0.9 99.6+3.9 101.6£2.5 102.6+3.8
i- BSO 100£3.7 98.4+2.6 96.7+3.3 94.8+1.9 91.8+4.4
SNAP 100+2.8 91.3+1.8 76.9+2.8" 71.6+5. 4" 67.9+6.3"
1 BSO+ SNAP 100 £2. 4 84.5%£2.7 61.8+5 4" 40.7+5.1" 34.7+6.5"
Hb+ SNAP 100£2.2 98.7+3.5 97.6+2.1% 93.4+4. 8" 94.5+4.6"
GSH+ SNAP 100£3. 6 95.1%0. 4 97.3+2.6” 93.4+3.6" 91.6+1.7%
Cerebellar granule cells were treated with different drugs and then the viability of cells was measured by MTT assay. " P< 0.01 in comparision

with control cells; * P< 0.01 in comparison with SNAP-treated cells. Data were mean £SD of 6 samples.
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Fig. 2 Nuclear morphology of cerebellar granule cells

Enrichment factor

Cells were treated with 0. 5 mmol/ L. SNAP for 4 h, stained with AO, and observed under laser confocal scanning microscope. (a) normal cells; (b)
cells treated with 0. 5 mmol/ L SNAP for 4 h, which showed condensed and fragmented nuclea as indicated by the white arrow: (¢) cells treated with
SHmol/L Hbh + 0.5 mmol/ L. SNAP for 4 h; (d) cells treated with 1 mmol/ L GSH + 0.5 mmol/ L. SNAP,

Fig. 3 Fluorescent imaging of reactive oxygen species inside cytoplasm

Cells were treated with 0. 5 mmol/ L SNAP for 1 h, stained with DCFH-DA for 1 h, and observed under laser confocal scanning microscope. (a)
control cells ; ( b)) cells treated with 0. 5 mmol / L. SNAP for 4 h , which showed much more higher fluorescent intensity : ( ¢ ) cells treated with

5 ¥mol/L Hb + 0.5 mmol/ L. SNAP, which showed normal fluorescent intensity.

DHR 123 MEA40 M J 55 SR A 2R bi R b, IF 4 4k 25 LW /N BURL 41 22 0. 5 mmol/ L SNAP AbFf
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BAT9R96M P FF 123 (Rh123). Rh123 (S B2 gn ok ki fd ™ 42 N dE L e (K 4b).
LR TR A DG, ORI RGN S Hb f'M_f_![-',Fi’-JéIIIJHLTt-x o4 55 AR 5 1 A i AH
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Fig. 4 Fluorescent imaging of reactive oxygen species inside mitochondria

Cells were treated with 0.5 mmol/ L. SNAP for 1 h, stained with DHRI123 for 45 min, and observed under laser confocal scanning microscope. ( a)

control cells ; ( b)) cells treated with 0. 5 mmol / L. SNAP for 4 h, which showed much more higher fluorescent intensity ; ( ¢) cells treated with

5 Hmol/ L. Hb + 0.5 mmol/ . SNAP, which showed normal fluorescent intensity.
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Reactive Oxygen Species are Involved in Nitric Oxide Induced
Apoptosis of Neurons

ZHANG Churr Yang”, WEI Tao-Tao”, MA Hui”™ , DING Yao", CHEN Die Yan",
T oTs T . . 2
HOU Jing Wu”, CHEN Lhungz), XIN Wen Juan®
i_’]J Molecular and Nano Sciences Laboratory of Education Ministry, Department of Physies, Tsinghua University, Beijing 100084, China;
Nnstitute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract With redox-sensitive fluorescene probes DCFH-DA and DHR123, the formation of cytosolic and
intramitochondrial reactive oxygen species ( ROS) inside immature rat cerebellar granule cells during the
apoptosis induced by nitric oxide donor S-nitroso- N-acetyl pennicillamine ( SNAP) was monitored by laser
confocal scanning microscopy. The cytosolic and intramitochondrial ROS increase significantly after 0. 5 mmol/ L
SNAP treatment for 1 h. Pretreatment with the nitric oxide scavenger hemoglobin can effectively inhibit the
formation of cytosolic and intramitochondrial ROS and protect neurons from apoptosis. Adding glutathione can
also protect neurons from apoptosis, and the cytotoxity of nitric oxide increases significantly while the synthesis
of glutathione is inhibited. The results indicated that ROS might be involved in NO-induced apoptosis in neural

cells and glutathione might be the endogenesis antioxidant to protect neurons from oxidative injury.

Key words primary rat cerebellar granule cells, apoptosis, nitric oxide, reactive oxygen species, laser confocal

scanning microscopy, glutathione
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