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BT Eaee] gEN T BTEE —He RIE
S EA N BT O BE RE KRS £k 4
MR BN A7) BN Mt BE 2 @Eny
BTE A8 SEEsEel dg Kol A3 dojx A2

A FELOl o2k R A BRS AP,

AYE M EZE(programmed cell death)elgx 3=
e BHRFE (apoptosis) & #{%T %R (gene expression) 9]
BT BAESe WA BEERKO RN, odd
MERFEE AEH T=IH 28 REYY Jon %
fLEfEe T8 REIRRCZ 4957 AT, Mo
e B THeY,

BERAXNE oA AR el del FRBET
e £ R b R B A9E sriie R e
oo BB FKime R MEale) ER )
2t 2 KRS FEH S BEAAM #Msty o
U] WA NE ke BAERC $idl w
2t ohh 2R A7 iEFER (waste and tear theory)
EETRE KA,

FIRE LlbolAd Ad@ b9 wEm BEs mgs
T 9Tk ISR FRE BEo) HEY YA 2
AREIQ) FrpkRES) [ERRS JehiEd) BB B = g
it Wkl ols) Ao RiEh, BEH £Hh B
M. ERED, BB EE L AFH S 289 &
PRREHEAES AZHe MR Uehds miiaee) 28
IS S Eas BRAC o9 EAEMRERC oY,

HARE e =2%U% (Juniperus rigida Sieb, et

Al Zpah w4

Yehe - Ol E - BES

Zuco) o} o EulEAM iMEEE, SE, BERER 8
T, R MEERe doo MShEE MER BR
I, A, RIGERRZIRE 5o &t

2 B0 B UEAM FEE 2IdE F
FiE(Aroma therapy) M oleldt HIES #kheg o
438 pure essential ol AR AMEE3 JEd, F=2
PUmRERs, 8%, it BB, FRMER 2 SR0EEd
wEEel e 222 gEA A 2@y Juniper
Cilell o8 FESHinel BEHY HiZEE oF s A
4

gt

| FET HRES R Juniper OIS A3
*}%]"’] M A4 EFQ CCF-STTG] #ilel #E%g
(heat shock)& 7}t ¥ YElE #EMEREEET SloirMe)
FUHLAY HRE BESGOH, By EENS B
WeHE RS A7l Hikss vt

I. WEMH A HiE

1. MIZEHRQF B EhiEEE X2

Aol i pSIR BRG] CCF-STTGI MEE 10%
fetal bovine serum(FBS)®} 1% penicillin/streptomycin
(PS)el 7k RPMI 1640 (Gibco BRL, Grand Island,
NY) wiAelA 2x106cells/mi®] 52 5% CO27} 27E
T 37C A sieketdTh AEE 1x10678/35mm
dishE AMR-31%1 7Y, PMEMEY 46'C water bathollA] 1587+
ARt FUHL UL % XY d 308 FigmEst
o EE st Bd § 37CAA 1287 AT FY
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2. propidium iodide(P!) AHof| 2|5t fmiRE
B =M

Agstna e HEE ¥ cell peletE 05%
Tween-2001 H7M8 70% S&HE2 3087 ZAHAIL,
4ColA 2000pme2 1087 J4EE} F, PBS-B
(phosphate buffered saline with 1% BSA)E A3 sg
A% cell pellets] PI-RNase (50g/ml of propidium
iodide with 11 kunits/ml of RNase)&-& 4ColA 30
7+ AE)sld DNAE |Mgch 4L FAAEEA47)
{flow cytometry) € ol8-3te] AAJstsich

3. DNA 22| % HI|EE

DNA ladder %32 oPt2& A A7195 os) £
A3}k &, CCF-STTG1 Al E(1x106cells/each group)
olX DNAE Wizard Genomic DNA purification kit
{Promega Co, Wisconsin Medicine, WI, USA) & AH&3}
o #ea9 223 genomic DNA 20g2 15% o}7t2
2 A A 100VE 1M B ArldE 8 %
ethidium bromide® A 3te] UValolA] B33t}

4. NIZMEE(Cell viability) &3

M EAESL trypan blue exclusion testel] ol&] &4
Bgon &2 ATE trypan blueS T4 324 B
Zo] H1 HA AX £8 ZAste Mg ey

5. Western blot &4

BER FURedS AP & AEE lysis buffers
o]t TFL AQTh BCA Loz A}sy 50
9 15% A Aol AZ9ES F  nitrocellulose

paperdl &70 ¥ 10% skim milk® 1A1ZHESE blockingAl7]
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3 caspase-3. PARP i3 FAE Azlste 1AZED
B A ATE 05% tween©) H7HE PBSE MA3S ztziol
e 22 BAE A WHEAHL PBSE AHT F
ECL solution kit® Z&3t%ich,

II. WekaR

1. CCF-STTG! MIZ2| MEESE Fm=
Mg amTeo AN FHH2U2| R

B W E ML & programmed cell death®
Wik Aoz @ gHA At AR A i 2K
HMgel CCF-STTGL #Hfoil A #iiiske] <)% #lif H 5L
S W) 98 —pHSE 37COAM S E MRS
46Ce £ 2R 15¥7e) BERS 7t ¥, oA
37ColAt 12/ 759 BEAZAT 12417 Fo RS =
< o, PIZ $efdld 4 AZEA7IZ MiREREGE
ASg st 1 As, HRHAE 452%2) ik
BRSES B #iisol N2l¥ B oF 3021%9 =
& MiRERHEE Y& JehiitiFig. 1. 284 F#Us
298 FEEY oS AERE V1Y B2 104 FEA
12.66%. 10-5 54 2013% A= #MREREFE v
€ BYo 2 FuUsodo] EN) o MHiEMIES
AA MEshe RS EEERG wdd FUHY
B OREBEAANE Y EEND 4+ SRS 2o 1
AHA o) #lEM (cytotoxicity )2 15E ¢ & AT 4
Al FUHUo] ML vAE BMES Doluy)
A3 BEEEs FUSUS HeE 1247 Fo HiRS
trypan blueZ FAH R BERAY FUs2de] A
of A BEA B EEHIMEY & #lg 5
7b R ALY HEMIE ZRE fiAtHdata not

shown).
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Fig. 1. Effect of juniper
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Fig. 2. Agarose gel

oll on the cell cycle distribution

of human astrocyte cells. The cells(2 X 106cells/ml) were
pretreated with juniper oil for 30min and then exposed
to heat shock at 46'C for 30min and recovered at 37°C
for 12hr. The cells were stained with Pl solution and
analyzed for DNA content by flow cytometry(see
Materials and method). Data represent the result from
one of three similar experiments,

2. CCF-STTGI Mzo| #E%o2 FZEl= DNA
kit Yo ohet FUT2ee HR

Fig. 19] 4 AZEA7] 2hrels BEY + AR,
CCF-STTGI #iiell #vi%E 215 @) o8l HiigERsT
£ frdsin, FuUs U] RiES #iakel o% iMing
BFLE sttt olWdlE #RAMEIEY 2488 539
DNA ladderd/dell AAME oled RS Holer}
& #sl7) 98 CCF-STTG1 Al XA DNAES ##kste
otz A AVYEE EHSIAT 1 A3 BvE B
I Bl Tt DNA ladder’} BEEAL, 94 #uUn 9
o FIREE Rrelxc #EMl o3 DNA ¢IA{L7t B
A FohHFig. 2). B FUNC Y BIEEEe] A9os
AR AN B3 B Athdata not shown). 37194
DNA ladder® internucleosomal chromatine) %zhd R-&

e

electrophoresis of DNA. Human
astrocyte  cells(1xX106cells/ml) were pretreated
with juniper oil for 30min and then exposed to
heat shock at 46'C for 30min and recovered at 3



7C for 12hr. 20# g of DNA were electrophoresed
in a 15% agarose gel. stained with ethidium
bromide, and photographed under UV illumination.
Lane 1. maker: lane 2, control: lane 3, heat
shock alone; lane 4. juniper oil alone(10-4
dilution): lane 5. heat shock plus juniper oil(10-4
dilution)

3. CCF-STTG1 MIZ2| g0l 2|8t FU
ool WRo| MESE BE

FUHLYY HRE Ml T Ho AddE ¥
B3 2E 93 Wright-Giemsa |44 FL 3|k
Fig. 3o A vlo} o] #ufgriel o] A3l Yot
g A2 $&0] FUNYE AT BHoME mE
HA gech

Control

HS

J104

HS + J10+

Fig. 3. Visualization of apoptosis in human astrocyte cells
treated with medium alone (A) or heat shock
alone (B) or juniper oil alone (C) or heat shock
plus juniper oil (D) for 12hr. The cells(1X
106cells/ml) were cytospined, fixed in methanol,
stained with Wright-Giemsa for the determination

cANY A2Ex 2000 —

of morphological and quantitative analysis of
apoptosis. and photographed by microscope( X 100).
Note the apoptotic cells with highly condensed
chromatin, HS. heat shock: J. juniper.

4. COF-STTGI MEQ| #I¥C= R MiaR
o USHEIE AN FUH2UY ¥R

RS caspase-3(CPP32) 4 iFtEE S8l MimA
WIS Yo MREMIE $¢ Ml RAM dof
e oz 3% F o ERske el v gL
EAe] —fEYU  caspaseoltt, oO|RAE  ofADI2EL
(aspartic acid) 7] HelA FAeAE cysteine GHAE
B0t o)Fo] AHgste 7|AEE EEY(fordin), &
W (lamin), polymerase (PARP) 5o} Qem™ =3
caspase~3t DNA repaird] Al4-81& PARPE #dM R
Gt A oleld #ER SYdRsEs) FiE
o FUHYe] ofug LS A ErtE T 9
3] Western blot 4% Fdsisch 4 AZEH7,
DNA A71%9%. Giemsa G448 T4 UL R o)
ANAR i) 93 caspase-39) iEME IA WHEY
X, E3 FURL Ao 98] caspase-39) ifithol HIHIEI
“HFig. 4). 1L caspase-39| &kl @indol whap 2
9 7149 PARP7} 89%kDa 2.8 #elurbs AL BEg
F AN oY #RE FUNL Y| caspase-39) iFH:
o MIHIE B3t WIRARSES AEHYTE AL A
T Ytk

1 2 3 4

Caspase-3 m

PARP

<4 113kDa
< 89kDa

Fig. 4. Western blot analysis. 50z g of total protein were
resolved by 15% SDS-PAGE. transferred to
nitrocellulose  paper, and analyzed by Western
blotting using an anti-Caspase and PARP polyclonal
antibodies, Arrows, position of each protein: lane 1.
control: lane 2, heat shock: lane 3. juniper oil
alone(10-4 dilution) and lane 4. heat shock plus
juniper 0il(10-4 dilution)
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N. £ &

i) ZHE I FE7H9 &R #4LE o
ol aging) & RSl BRIk AR R
(senescence) HE S FHse A2 dHAL Yot o2
< BRRS T & JEhE BE L Heke &
e Mg 222 REY Kl gat Yove £
WA GBITEY HES MY ZLo2 BRY WY GEEH
KTE 243 £&9) ] soive HEoldy ¢ +
=

olgg kol W3 BmBEAMT BRBRLGTN 9 4
& AL MBS A #MLBRCE FstE o, F’*l‘ﬁ
3 Rane] TIAG RMEEY B WS M 2
fRES] AERl T3 WEANAN AMS &bl ta) #eE
G2 AT ole} BAY EgOBE (BIE - BREEH
UM TAERALEBE S st 5048 Lt o) Fo)
AL M BT, (EIE - RER IME Tl Mt
JEFsy Favol B S TatRon, (M - RBESKAE
Yol e ol me 2 BEse) Matr Hikny 8LE, <
TiE - BHEEE JME Ristel o8 S8 sy
g, (FEM - LERERTINE AMY et BE RE
B e RS BRERS BEs Rmsag

I FEFERANE ke BEFRRC) Hifd we}
O th2A T gHEs EE A2 og 3 Po] 27i 2
FHol Hewl, shve WFEf(waste and tear theory)ol
I E s B} BEMCE BESC THMmeR
AT E BEFRE KB D BERS 9N EEm
d BRESE AZss EfteR (ipofuscin) 59 il #8
WERA 27 Jebdths REEDEERS &b
HSol s Bt BEIDE  AHBREEER (free
radical theory). DNA BIEEHS oldo2 24sle B
HWURAR (error-catastrophe theory), #& 3 kgl ﬂv*ff'ﬂﬁ
of A'del mhe} EEFEECHE ERER. RiciRAEol iR
R ETE A8 EMPHEEE T Auidke i
A, EHEBRE T ESE post-translation modifications
TOE UFH, RETHRS BER e RETy w
&H B E DNAMEUKS) RARESL BT o) R0

Aol Hiigel HAERERY R4S ARMiRZRIMERG
= 2 193 (programmed
aging theory) §°) 2w 1 Mel® ko @l w2

2EdS 32 BRS daoltle 2EHAR SOl Ao

(somatic mutation  theory) 3%

8.22)

Eftel W2 oei7HA SR #bEe 53 K
R 5 Eiol £aNEMel wet 605k LN R
¥y 100gol Wbk, BHEKIRS A= 100g HkS 34
o o) mREE ST, ivSiagre) R, MEEe
ok, MEEEge] & HCE%Re R Alheimer T
JRAMES] (L, MRRR B-dAQ) B 5o IEEWS MR,
MRl B LRILE, EAM PHERL Lewy/ ¥
ol WwRste MERrEgr St Lstd: SRz
HoinieR s UE, SMRAETRE WEHES st
BT S Mt @b 21912 Cholinergich,
Noradrenergic, Dopamin?t -8 MfHMEEWES) Wl
o AL BMEE FRATIE RO SR dopE

MEFT(cell death)> Hlne) AFEF MKRAX il
< olFol —EF B S FAseY gAY B
Ky Wy ohlE 23 o yj#e] BEYN RRERAAT
fagol o7k itk HAS kst sdaEn
T4 S FYT £ ERME AX 4 =
= %lﬂﬂi-!% Eae fMled oek e oddEted 99
oA F4A E e O o M FBaT Ze) she
MR ST F MRS 52 A F HAE RBRE
A shubes Ml B EFE(apoptosis) 0] 3 THE shubE 1
Fe(necrosis) 24 HHESH MiRERStE WRELH), 4@
HeE 87 At AYY AEFHE(programmed cell
death)ol&tX sl HIREMAE (apoptosis) = ®ES &
d BECEM BE EEHIAN RET B (gene
expression) & #MLE HASE HUE &9 BUEERkeI N,
Gl el B MERShe 2NN, o)
o MiRERIEE NI T2 1Y o8 RED Yo
o REMSE filee] BRE JhAch R EEIE AL
BHE QR nBRE 18y BES 2o
ABA S22 A48 mme e ¢ Ad. Ml
WFCE EERAC MM #ipe) EEM Ml &F
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o gEle S K- MIRES) B MIRES RS
A 3 238 tod Ar|HE FEQA KBS Aol
Eo)EH, MlREmS Mo MIEELCZ RASY ik
ES o7 HIE R, oj8o] g Wk =zo
2 Sl o) 21} apoptotic bodyE HEle K EHR
U BHES dilee) o8l fR BESE @Ee AR
3 Mt E RS B el $HES 180base pair AT
9} oligomer7} oligonucleosomal DNA #1F4kel #R=2
gdo, w2 MRS Mt UR B Eme
dol MERERS F4E & U8 9 doju: 2
Q BfEC g MYl BRI T s#e) 1 g8 =9
#7402 HA Yot Re 92en =3 MEs
RIES HHD BURE 71X don e BE vE
ZoEjobe] MRET, 2Ad a2 Hune 9o,

e ERIE7E Aot olfe, 984 3+ HlRE =
ol At% o AR He7t dEdH, A M
EEMEER dEo, A RNy, AAE ik
BEAN Zolg & Qlth BABROTAM Y il Rt
© BFRSNeR ookd BHE o sl BETHR
AL ded ole olAAA ke EEl HEe A
922 @dshrl H o)),

HABEYE AANR ) &8s J2ARQA b7
Y (Juniperus rigida Sieb. et Zucc)e] 21 dujz A
MHRERE, $lE, BRERR S0 BT, WK HEER
NoH SRS, BER BE 2B A8 REEES
BE T £t BHRS2EE @ -pinene, myrene,
carene, limonene, p-cymene §°| §& 5o JUon, 9oj
+ amentoflavone, podocarpusflavone A, hinokiflavone ©]
R Atk T 2o gRREY shtzA FES
TIYE BFREANE oY HINES K olgst
o pure essential oil®) FEHZ AL-3 T QEd, T R
A Fo2H BES S8 EBMOT IE) SR
RS aAl s

Pure essential oil®] Kisko] vlx gosteol o3t
FMWX2EE Gesner’t Rosemary Oilo] KA&ifes #B{tol
thated, Chinchen® Rose Oil®] HE# W@ osle,
Eppled BERFESE ARAHEN FREBLNA %EH

o HEERE HEsNo, Peppermint Ol tisirME
Pechey7 M5 Merpol #atel™, 2" IHSIZEIM
fae) #ElaEBFEl ti& Peppermint Oil®] #Rel sl
#getel o, FEE Juniper oilo] B kol Q34L&
ujd 4 g Ao Algso] MR Wi HLE
oA JRiy BILE HEAY F, Juniper cilel HERER
FE Widt e dull A MRARESEE WRddE
AHE AT £ Ach

/B8 (heat shock)ol® E¥M) M BEED o =
A 4e &8 54 2EHLE FE A Teed, BE
T MRt Aobkedl ol o Fad EFEAM, dst
HAL W MkERE EEY ¢ Jde KES ¥oE @
o 1 thEHQA o7} ¥lE heat shock response(EE
stress response) ©]th, Heat shock response™ #HIEE &2
TR od) #REE Ro=2, IR B o9
7HAl Wil TEREERE, ALY Bo) WHEel 15 EE
< XS HEdE A ZE YA v B
52 YolUER #WOE & HEY P zole ¥
T Atk 1 FAM TR FHHK-L heat shock proteins
(HSPs) el 2¥F7He Sutahzd]l HZ Eol, HSP709
Fohddel HlEAMIEE Woldts 17t Bo] 2y
T 9P =% e 2% ovy AdstEa F
ERK1, SAPK, p38 MAPK, MAPK kinase-2, 183
c-Sre tyrosine kinase 52 iEHAL AN,

Atdrel B EMAIIR CCF-STTG1 AXEolM sz
of o8 MBKIEE AT Az}, HEHAINE 452%
o MRERFEE HAL o) HIB B o
3027%°] < WREHEIE W8S JErItHFE 1),
dE FUHYE FiRAES oS AERS V1S e
10-45 24 1266%, 10-5%5A 2013%A% il
BHIE H&S HYCZHN FUH2Yo] Bl o3
Wl ERSEE BESA WHshs AL BET & AU
RhHo] FUHOY BE EEMNIME ¥ HBH &
AM #RE Hel 1 AA9 cytotoxicity® &S ¢
AATE MM EEIES BAM HBS £ 4+ & DNA
ladderdelME ol2d HRE WME T 4 Y=d DNA

ladder= internuclecsomal chromatin®] ZzZbd A& g
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We ZoE2AM AEER BEEE AT DNA ladder7t
BEEAL, 94 FUAHLYo] NERE HAXE #ul
Bo] 9% DNA #3e]l #gsA &dh(Fig. 2). =%
Ty Y BIHRES ASols HEMD AR A
H9th(data not shown). 1T Hifrk#EslHe) Fuw
2] WL BEEY) 93l Wright-Giemsa #ett s &
B A 8 F2apel @kch(Fig. 3).

oldoll FMEEES caspase-39] ERS 8l MER
tg FRIT MiRERIET doive ofre. WA ¥
= AEE Folv A5s dg AV A9t e,
A ML EEMEHER QFoln, e PR 3}01—1-.

A ZAGRRRNAM ZolB £ gt

fEEY el Bojsle @ d2E BCL-2 famiyst
[l L FAMNE bel-29) bel-XL il ERFES ik
39, bax¢t bal-XSv MIREEIES {Rfsls Aoz &
AR 282 C. elegansol M o FEEo}2 Ced-3
T AEEZ B2¥ Ffe 3G, @477 24
TEANA Ced-39) 94 homologs7t EAEQAEH ICE,
Neddz, CPP32, ICErel 1I/TX/Ich-2, ICErel Il mch?2 &
ol olBo] MLEE YW MILAML HREY
N RUESMEEE MBS TToRH NEES
AT & ek 53] caspase-3= DNA repaird] AME-5):=
PARPE ZetM TEMAL A71=0"" PARPY s
g BESES] EER A 4 otk Zely PARP7L
knock-out¥l FIMk EHMBHOZ M7t JAgH= Ao
2 Ho} PARP] #l7} #ilu BEFES] Wit "ad R

184

m]o r°1

S3o) BaeR

o

< ohdTh TPy B BRI ME #E%o) caspase -'39}
EHE FA58 19 7122 PARPA}F &8 urk:= A
BECIM BEY & ddon #unede) HUJ&%E"“ ©]
ol caspase-3°] iEMEol  HUHIEIATHEFIE 4). 183
caspase-39) {&Mto) el wet 19 718e PARP7}
80kDal® 3 vrbe AL #3F 4 ok waka
°lF Fde FUHLY) caspase-39] B Sake) 4
REEFEE 2A80E L dAlsta Yok

ANE Bie) 93 caspase-39 PARPY) #AFE
ZAEE A3}, caspase-39] ©41o] BEHE) o8] =r)lalw

PARP ¥41% +49cke A% #Aad7 T8 Fu

S g & o5 #Ade] AU wEkM o
5 AAE FUHL2Y0| caspase-3(CPP32)¢] A4Z2AEE
Sato] #ilRBERIEE 4T E A& FAsEtL A

2 5o, MM 3 pure essential cil S o] &
3 FHRBE (aromatherapy) o] 8 K& HE HHE
BRE Veh L e, A& HRGERAA #3E B 2
SRARRf O A #AMET8E (heat shock)oll 28] AR #MiEH
W Fusedd s} ikt e, Fuse
Yol Alge] FERACI B B FiRel B M#EHoR
FE REHEES BEY Aoz BEEY, 33 kR
g ERE RS A3 B O gol #irsojel @
Ao BEET

V.¥% &

A M e UL Yol BE#E (heat shock)ol 9
& 2EHAZ AVE AMRe B AAAMEFA CCF-
STTGl AZE o|&3la fpEEstel vIx= WEES W
K e e 2o

L Abre) S EAkHEAES! CCF-STTG1 Mol Bufisxe
7heled $EiREREES eldt Az HERdME 452%¢C
MR RIS MUT, #MEgo] 7hl B2 o 3027%2
& MREEZE ©&S Jeigich

2. AVl i§ B CCF-STTG1 Alid] Fu s
298 FIRET oS MERS /M B 10-4550A
12.66%. 10-55%A 20.13% AZe) HEARSE Bl&S
Boo 2 FuUmodo] #isal <% MilnQiEs B
oA fgiste S BT

3 FUNLY B REHAAME E¥ HEBHRY §4)
i %%% He 04 A e] M EEA (cytotoxicity) & ¢
=% s

4 FUHLIL e A% B APMEe DNA
sk stk
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fiEEiRes, o¥ #HRE FUHL
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Inhibitory Effect of
Apoptosis of Human
Astrocytes by Juniper Oil

Taeheong Kim - Taeheon Kim
Sungryull Lee - Yeoungsu Lyu

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

In previous studies, heat shock has been reported to
induce the apoptosis or programmed cell death through
the activation of caspase-3. 1 investigated the effect of
juniper pure essential ol on the heat shock-induced
apoptosis in human astrocyte cell line CCF-STTGL.
Treatment of the astrocytes with heat shock markedly
induced apoptotic cell death. However, pretreatment of
inhibited the
shock-induced apoptosis. To determine whether juniper
inhibits the

the astrocytes with juniper oil heat
heat shock-induced activation of these
apoptotic proteases, activation of CPP32 was assessed by
Western blotting. Consistent with flow cytometry, DNA
fragmentation and giemsa staining, heat shock-induced
activation of CPP32 was blocked by juniper oil. Poly
{(ADP-ribose) (PARP),

substrates were fragmented as

polymerase cysteine protease
a consequence of
apoptosis by heat shock. Juniper oil inhibited the PARP
fragmentation. This juniper oil also inhibited the heat
shock-induced activation of caspase-3. These results
suggest that juniper oll may modulate the apoptosis
through the activation of the interleukin-1-converting

enzyme-like protease,



