12

! 2543
ISBN  974-17-4474-9



MOLECULAR MECHANISM OF SATRATOXIN H-INDUCED APOPTOSIS
IN PC12 CELLS

Miss Punnee Nusuetrong

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy Program in Biopharmaceutical Sciences
Faculty of Pharmaceutical Sciences
Chulalongkorn University
Academic Year 2005
ISBN  974-17-4474-9

481840



Thesis Title MOLECULAR MECHANISM OF SATRATOXIN H-
INDUCED APOPTOSIS IN PC12 CELLS

By Miss Punnee Nusuetrong
Field of study Biopharmaceutical Sciences
Thesis Advisor Associate Professor Duangdeun Meksuriyen, Ph.D.

Thesis Co-advisor  Professor Norimichi Nakahata, Ph.D.
Associate Professor Thitima Pengsuparp, Ph.D.

Accepted by the Faculty of Pharmaceutical Sciences, Chulalongkorn
University in Partial Fulfillment of the Requirements for the Doctor’s Degree

5 e ”77 ...... Dean of Faculty of Pharmaceutical Sciences
(Associate r'rotessor Boonyong Tantisira, Ph.D.)

THESIS COMMITTEE

............ LA AL @i 3% . Chairman
(Associate Professor Mayuree Tantisira, Ph. D)

ME G Thesis Advisor
(Assouate Professor Duangdeun Meksuriyen, Ph.D.)

....... Thesis Co-advisor
(Professor Norimichi Nakahata, Ph.D.)

......... UM *2 . Thesis Co-advisor
(Associate Professor Thitima Pengsuparp, Ph.D.)

_ ~....Member
(Assistant Professor Surachai Unchem, Ph.D.)
QM rv— Member

(Kitti Torrungruang, Ph.D.)

M Member
(ASS|stant Professor Banthi/Chetsawang, Ph.D.)



b " (MOLECULAR MECHANISM OF SATRATOXIN H-INDUCED APOPTOSIS

IN PC12 CELLS) . Lo ;o : PROF. NORIMICHI
NAKAHATA o , 100, ISBN 974-17-4474-9
12
1 MTT
ICT 50
Hoechst 33342
24 DNA fragmentation agarose gel electrophoresis
DNA ladder
1 DNA ladder
3
DNA  ladder
propidium iodide flow cytometry
2
48 iV
2
50
DCFH-DA flow cytometry MDA TBARS
MDA 6 36
lipid peroxidation
MAPKs
MAPKs Western blot
phosphorylation p38 MAPK  INK 3-6 ERK1/2
0.5-6 SB203580 phosphorylation
p38 MAPK SP600125 phosphorylation ~ JNK 1
48
12 p38
MAPK INK 12
GSH, NAC trolox
lipid peroxides GSH 1
6
2 phosphorylation
p38 MAPK  INK lipid peroxides

/

Mwila¥ee19150NUS Y13, .. T : P”*f/‘/‘“/’&?"“ o



ttt 44760 8 - RTOPTJARMAI'FT ITICAT SriFNCFS!

KEY WORDS: TRICHOTHECENE / SATRATOXIN H / APOPTOSIS / ROS /
LIPID PEROXIDATION / MAPK /PC12 CELL / ANTIOXIDANT
PUNNEE ~ NUSUETRONG:  MOLECULAR  MECHANISM  OF
SATRATOXIN H-INDUCED APOPTOSIS IN PCI12 CELLS, THESIS
ADVISOR: ASSOC. PROF. DUANGDEUN MEKSURIYEN, Ph. D,
THESIS CO-ADVISOR: PROF. NORIMICHI NAKAHATA, Ph. D,
ASSOC. PROF. THITIMA PENGSUPARP, Ph. D. 100 PAGES.
ISBN 974-17-4474-9

The purpose of this study was to elucidate the molecular mechanism of
satratoxin H, and the protective effect of antioxidants on satratoxin H-induced
apoptosis in PC12 cells. Treatment with satratoxin H decreased cell viability in a
concentration- and time-dependency measured by MTT assar with the ICso of
approximately 50 nM. We evaluated the type of cell death, floechst 33342 assa
showed a significant increase in aPoptoms after 24 h-incubation of satratoxin H. DN
fragmentation by agarose gel electrophoresis confirmed that DNA ladder was entirel
found after 1 day-incubation in serum-free medium, and then the band began fade
suggesting that apoptosis might change to secondary necrosis. In contrast, the cells in
serum-containing medium showed DNA ladder after 3 day-incubation. The result
was supported by flow cytometr% using grop_ldlum jodide that apoptotic cells were
significantly augmented after 24 h- and 48 h-incubation in serum-free and in serum-
containing medium, respectively. The results suggested that incubation of cells in
serum-free medium was more sensitive to satratoxin H. The molecular mechanism of
satratoxin H-induced apoptosis was therefore examined under the condition in serum-
free medium. Treatment with satratoxin H showed a S|?n|f|cant increase in the ROS
level (s h) and MDA content (36 h) detected by flow cytometry using DCFH-DA and
by TBARS, respectively. Itwas implied that satratoxin H-induced apoptosis might be
through the generation of ROS. = Since lipid peroxidation occurred during the
decrement of apoptosis, lipid peroxides may further induce necrosis. MAPKSs, a well-
known downstream of ROS, were determined by Western blot anaI){3|s. Treatment
with satratoxin H increased the phosphorylation 0f p38 MAPK as well as JNK at 3-6
hand ERK1/2 at 0.5-6 h. The activation of MAPKSs was confirmed by usmg MAPKSs
inhibitors. _Preincubation with SB203580, a p38 MAPK inhibitor or SP600125. a
JNK inhibitor for 1 h following by 48 h-incubation of satratoxin H significantly
increased cell viability. The results indicated that p38 MAPK and JNK' pathways
were involved in satratoxin H-induced apoptosis. ~ We demonstrated whether
antioxidants could protect satratoxin H-treated cells. The coincubation of the
antioxidants GSH, NAC, or trolox with satratoxin H resulted in no significant change
the percentage of cell V|ab|I|t&, the fercentaqe of apoptosis, and the production of
lipid peroxides. Meanwhile GSH (I mM) significantly reduced the generation of
ROS after 6 h-coincubation. It was s_uggested that ROS may plai/_ a role in satratoxin
H-induced apoptosis and GSH exhibited low potential in protection of satratoxin H-
induced apoptosis in PC12 cells. In conclusion, satratoxin H-induced a ogtosm was
mediated through the ?eneranon of ROS coincident with the activation ot p38 MAPK
and JNK. These events led to the production of lipid peroxides, which may involve in
satratoxin H-induced necrosis. However, antioxidants did not protect satratoxin H-
induced the ROS generation and production of lipid peroxides.
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