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Fig. 1. Effect of peppermint on the cell cycle distribution
of CCF-STTGI cells. Representative examples of
the cell cycle effects of peppermint inCCF-STTGI
(A) and rat primary cultured (B) cell. The cells
were treated for 30 min with peppermint and then
exposed to heat shock at 45C for 15 min and
recovered at 37C for 12 hr. The cells were
stained with Pl solution and analyzed for DNA
content by flow cytometry (see Materials and
Methods). Data represent the result from one of
three similar expriments.
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Figure. 19} flow cytometry 240 ad £
o], BuErsx BJE EM o3 MEWE Hddin,
P Y] FIEEE AvEEC oY MiEEREE A st
o 1% WiREREEY HA¥d 53 DNA ladder
ML olgd AAEIFAE Bol:rtE FAss] 98
CCF-STTG1 M XA DNAS Halglo ol7j2 2~ A A
7195 dAS AT I A3}, SEE BB KR Bl
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Fig. 2. Agarose gel electrophoresis of DNA. The cells
treated for 30 min with peppermint and then
exposed to heat shock at 45C for 15 min and
recovered ant 37C for 12 hr. 20ie of DAN were
electrophoresed in a 15% agarose gel, stained
with ethidium bromide, and photographed under
UV illumination. Lane 1, marker; lane 2, heat
shock; lane 3, heat shock plus peppermint (10-*
d); lane 4, heat shock plus peppermint (10-° d)
and lane 5, contro],
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Fig. 3. Visualization of apoptosis in CCF-STTGI cells
treated with heat shock (b) or heat shock plus
peppermint (1x10° cells/dish) (¢) were incubated
for 12 hr with medium alone (a). Then, the cells
were cytospined, fixed in methanol, stained with
Wright-Giemsa for the determination of
morphological and quantitative analysis of
apoptosis, and photographed by microscope( X
1000). Note the apoptotic cells with highly
condensed chromatin (arrows).

Samples Cell death (%)
1 ; Contral 7£02
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Fig. 4 Effect of peppermint on cell viability of
CCF-STTGI cells. The cells were treated for 30
min with peppermint on and then exposed to
heat shock at 45C for 15 min and recovered at
37C for 12 hr. Cell viability was determined by
a trypan blue exclusion test(see Materials and
Methods).
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AN CHFIg. 5). ol8¢ A= @Rl caspase-39 &
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Fig. 5 Western blot analysis. 50ug of total protein were
resolved by 15% SDS-PAGE, transferred to
nitrocellulose paper, and analyzed by Western
blotting using an anti-CPP32 and PARP polyclonal
antibodies. Arrows, position of each protein. Lane
1, controal; lane 2, heat shock; lane 3, heat shock
plus peppermint (10-* d); lane 4, heat shock plus
peppermint (10-° d); lane 5, peppermint alone(10-*
d) and lane 6, peppermint alone*10-> d).
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=Abstract=

Effect of Peppermint Oil on
Apoptosis of Astrocytes

Sung-Ryull Lee - Tae-Hun Kim - Yeoung-Su Lyu

Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine, Won Kwang University, Iksan, Korea

Recently, essential oils are used for aromatherapy.
Most essential oils are said to be anti-bacterial; some
may be anti-viral or anti-fungal. I investigated the
effects of peppermint pure essential oil on the heat
shock-induced apoptosis in human astrocyte cell line
CCF-STTGL. In previous studies, heat shock has been
reported to induce the apoptosis or programmed cell
death through the activation of caspase-3. We studied
the heat shock-induced apoptosis through flow
cytometry, DNA electrophoresis, and giemsa staining.
inhibited by
pretreatment of peppermint pure essential oils in
CCF-STTGI1 cells. Peppermint oil also inhibited the
heat shock-induced apoptosis in primary cultured rat
astrocytes. In addition, this Peppermint essential oil

Interestingly, these events were
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inhibited the heat shock-induced activation of
caspase-3. These results suggest that peppermint
pure essential oils may modulate the apoptosis

through the activation of the interleukin-1-converting

enzyme-like protease.
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