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—-Abstract—

Immunohistochemical reaction of Star D6 after the damage of
nervous system
Jung—-Goan Kim
Advisor: Seung—Myung Lee, MD. Ph.D.
Department of Medicine,
Graduate School of Chosun University

Neurosteroids are known to have neuroprotective properties and the
steroidogenic acute regulatory protein (StAR)-mediated delivery of
cholesterol is rate limiting in steroidogenesis. StAR belongs to a family
of 15 StAR-related lipid transfer (START) domain containing proteins
termed StAR/StarD1 ~ StarD15. StarD6, particularly, is known to be
confined in male germ cells and thus exhibits a role in
spermatogenesis. The presence of StarD6 in the rat brain was recently
demonstrated by immunohistochemistry, although StAR distributed

ubiquitously.

Here | present a new additional evidence of StarD6 as a regulatory
protein in neurosteroid synthesis following neurodegenerative stimuli.
The temporal lobe epilepsy was induced by pilocarpine (350 mg/kg,
intraperitoneally), and convulsive reactions were observed. On
scheduled time the hippocampus was removed and examined by

immunohistochemistry and Western blot analysis.

In control group, StAR appeared in the cytoplasm of the strata



oriens and radiatum and in the granular layer, while StarD6 was seen
in the cytoplasm as well as in the nuclei of the stratum pyramidale
and in the granular layer. StAR and StarD6 immunolocalization was
increased following the epilepsy. StAR immunolocalization was seen
not only in the strata oriens and radiatum but also in the stratum
pyramidale from 3 h until 24h after epilepsy. StarD6 immunolocalization
was seen in the stratum lacunosum—-moleculare as well as in the
stratum pyramidale from 3 h until 12 h after epilepsy. Moreover, the
level of StarD6 protein was acutely and transiently elevated at 3 h
following pilocarpine—treated rat hippocampus comparing with normal

rats.

These results on StAR is generally consistent with the previous
report, but the target area after epilepsy was the stratum pyramidale of
hippocampus in this study. Nuclear localization and transiently elevated
level of StarD6 raises the possibility as a regulatory protein in
neurosteroidogenesis and suggests that subseqguent formations of
neuroprotective steroids may be part of the mechanism used by the

brain to cope with neurodegenerative diseases.

Keywords: Neurosteroid; START; Epilepsy; Hippocampus



I. & & (Introduction)
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ol &2s6t= AHZO0IE=Z ‘neurosteroid'2t) ?&38t1D UL Neurosteroid

Ol= pregnenolone, dehydroepiandrosterone (DHEA), progesterone,

estradiol S0| 28T, 02 AMNHO <M (neurogenesis), =3}
(differentiation), 24Z (survival), Z0I& &4 (myelination), %2

i
ok

(repair/plasticity) & Ct2st DHE0 20 = U R0 AZAHS2 A
HZ01E dgd s=E2 20| 2=Ch Neurosteroide AHIZ0IE &40
o
OIE fIiME= O0IZAM (endosome) /EdHAX (lysosome)dl EMotes =2
dlIAHIES AFEIA (mitochondria)@l LHE (inner membrane)22 & Yot=

W0l 26t Oldet SdlAHES dEES E8ote HHEL =Me

g

Ol

= &4 (steroidogenic enzyme)dl 43T 0{0F MAEE £ JAesdl,

steroidogenic enzymel2l &M HF L neurosteroidl MetMd) LSt A

A2 JIE 2o M2E(C) (Sierra, 2004; Lavaque S, 2006; Wojtal S,

o

]
o

2006).

0l2ist MY A (transport protein) & HlwX Z 9dx A2
Niemann-Pick C (NPC) ©8#EO0ICt (Adibhatla®t Hatcher, 2008). NPC &
AN 2ol AEM W2 e SdAHEE2 steroidogenic enzymell 2

of neurosteroid2 A& & =0, S0l DHEA2 allopregnanoloneOl



Alzheimer XIOH, ParkinsonMl &, HAME2LDY (schizophrenia), &=24 Z0H
(=2Z, bipolar disorder), TI&Z (stroke), 24 (brain/spinal cord
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injuries) St 22 O S SUE 2= Aoz ENg
AL AR HUEZS (Marx S, 2006)0ILF XIOH (Wang S, 2007)2 &
DHEAZS2} allopregnanolone0] MAMEZEO THMHES X26t[ s 20 QU

Ct.
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HEON 20otE  steroidogenic acute
regulatory (StAR) ©EHA0l 1 RFO0ICH (Stocco, 2001; Socciodh
Breslow, 2003; Manna® Stocco, 2005). START H#AE2 2% 200-210
ot0l=dtez A E StAR-related lipid transfer (START) domaing =%
St U220 (Pontingt Aravind, 1999), At&H0IAE 1 &0l et 694
O  (subfamily)22 U= = JUCH (Alpy2t Tomasetto, 2005).

StAR/StarD1 @2 HA0l 2XEotsE START SHHHAESl A0 oHFot= g

AHZO0IE MEd0 20dt= MAM (gonad)0lLt S2EZH  (adrenal
gland)S MZEOANE ZEEX LUD DS (testis) L HX LA AME
(spermatogenic cell)2 A=DUHNALE Y= Az BOE/UCH
(Soccio S, 2002; Gomes S, 2005). S0l HAXZAGISIN AM 21 Cf
2 START HEHZEIQ| MIZROIAN 2EE

e Y=t In)=[~{u}

rr
"y
[
e
ol
R
S
>,
(@]
rr
!
==
x
2
0R



A (spermiogenesis)0lGt 20 2402 ML OHLE X2 o4 2

0z
x
U

|sMotZ (perinatal hypothyroidism)S Sgst &

A

MIZ  (interstitial cell of Leydig)OlAl StarD6 ZLAHPS0l 2N UCH
(Chang &, 2007a). Ol= dA&XQ HSR StarD6JF AHZ0IE S22 ME

g0l 2otk =0 ottt S8 d&0AM=s TE START HHEXNE

AHZ0E S22 HEgd0 20 = UASS AAGte 20ICH 0 2=

StarD62l XA =S40l StAR2F H2 =Atotl) 1 HEL StARME Al

ol uwotn AsE=s Stthe 200 2o O s 2HE sl
(Bose S, 2008). 0 2102 AXHNAM StarD6It AHHSHANET LS
=Xl CHet 23 2T BOERUCH =, StarD6= StAR 2 SAGHH 22
PN HELHEIESE BRSO, O ME 29 2 MEs 242te Xt
OldE2 2Lt 53l o0t (hippocampus)l ZR, StAR= = MIES
(principal layer)2 HMeI8 LIHX AN 28 AHBSE 20l BHH,

>
=)

StarD6= cornu ammonis (CA)S L2t HES (pyramidal layer)t

-

0l& (dentate gyrus)2l WS MES (granylar layer) & F= MZS0HA 28t
AetE2s B/A0 (Sierra, 2004; Chang S, 2007Db).
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295l g BRI}
ACH = StARY StarDB EEPA| XOIF0l et 2ok A2, =2
HDXY StarD6Jt StARS 2S SHES JHEOE 0l2fE MOITo et o
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& (Materials and Methods)

ASESE2 Y XXl (Animals and Treatment)
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0.1M phosphate buffer, pH 7.4)& AIZ25l0 25 DHEGIQUCH oHOIE A

=50 SUSH DM 4 COA 24A12F RE DRGQCH DEE XX
SAS LM, B4 £H S22 HA mtets X2 XMel (Tissue-Tek,

Sakura, Japan)& AM&8s &, 5 um SHZ A5 HFEHE MEoIFCH (Leica

RM 2155 rotary microtome, Nussloch, German). Z2& & 0§ 100 0§ OCH

HE5H0l S4 &2l Hematoxylin/Eosin (H/E) S440t Nissl S22 Al&5tH0]
ZHEH S4= =20

1-3. HAXXGSHE HM (Immunohistochemistry)

MBS 0.05M phosphate buffered saline (PBS)0l ssH M=st £ 1t
st4=2 (hydrogen peroxide, H»O,; 0.03 % in methanol)& &Jtot0d LK

s

_|

S

(BSA)
Laboratories, Inc., UK)Ol Z&& PBS SHH 1AI2F Helst & [ 1 &l
BSAIZCH Kl 1 &HMZ 1) rabbit anti-StarD6 &M= MZUsL AT
=S WaENHA MES8 XS, 2) rabbit anti-StAR &Xl= Santa Cruz Al

e

>.
ke
fol

FatSte A0 Bt s AHAIZN OIS, 0.5 % bovine serum albumin

=

F 1.5 % normal goat serum (NGS; Jackson ImmunoResearch

ﬂJIﬂI

N FotH ALESHRICH (Santa Cruz Biotechnology Inc., Santa Cruz,
CA, USA). Ml 1 EXE BSA2 NGSIt E&tE PBS S0 22 1:10002
Z 5|46t 4 TCOIA 48AI2t S¢t BESAIRCEH Ml 2 XM= biotin0l R
& goat anti-rabbit 1gG (Vectastatin ABC; Vector Laboratories,
Burlingame, CA, USA)E BSA2 NGSJt Z&&E PBS S0 1:20022 3

Mot Al20A TAIZE SO BIZSAIZEC. H 3 &MeE  avidin—biotin

lon

oo
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complex (Vectastatin ABC; Vector)E PBS 20l 1:10022 3|&38I0H 50
2 S0t BFSAIZCH 22 0.05 % 3'3-diaminobenzidine (Sigma)S Al

25U H, OGE=0H &8 Z= xyleneOll &%, polymount (Shandon,

Cheshire, UK)0ll S2atACE. X 1 &M £= H 2 SHE M2ct0 s
St B2 AHMHECZMN ALY BtS (false positive reaction)S & 0I5t
Ct.

StarD6 &l ¥ StAR MOl et HIY M ptEs 2ol Zits Z&s

el
i
gl

01& (Olympus BX-50, Olympus Corp., Tokyo, Japan)2= ZZ ,
0120 HE o2& CXNE tiet (Olympus C-4040Z, Olympus)E 0l
off A2 AQACH OIEAH LA AS HEGHL, Adobe Photoshop (Adobe
system, San Jose, CA, USA)2 OlI&di &2 2| (brightness)et HE

Hl %

ol
@
J
19
jo
Z
02
Qi
R
O

(contrast)2 2Y0|
lI-4. Western blot 24 (Western blot analysis)

Western  blot& fIoiAd  OGEE AlZtol AHES=EE =2 =2Z
(decapitation) ZEo=z 3SMAIZI =, AHE GHOIE Sct0l0t0I A2t
isopentane0| S& & SHUAN S50 WLAIZI HS MEHZ B2AIHA G
S &0 ArEotAC. =& 0.5 mgE 300 ul ol =N (lysis buffer;
20 mM Hepes, pH 7.4, 2 mM EGTA, 50 mM-glycerol phosphate, 1 %
triton X-100, 10 % glycerol, 1 mM dithiothreitol (DTT), 1 mM
phenylmethylsulfonyl fluoride (PMSF), 10 upg/ml leupeptin, 10 upg/ml

aprotinin, 1 mM NagVO4, and 5 mM NaF)2& 3028 SQet 0 COlA =l
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A2l & ZZ&3F (homogenization) AIZACt. UltrasonicatorE OISoHA M
£ MAAIIH A Zeldtd (18,000 rom, 4 T, 15 &), &SNS M A4
ZelotALCH (18,000 rom, 4 C, 10 &). 5 & St SHOUM IJtZs =, &
JlZd=sE <ol H#¥E =EE Bio—Rad dye—binding microassay
(Bio—Rad, Hercules, CA, USA)Z Z &5t} =0l, 20 pugll SHAEAZ 10 %

CHeHA =2 Hybon ECL

o

SDS polyacrylamide gels2 HMJIgs Al
membranes (Amersham-Phamacia, Biotech., Seoul, Korea)2 SHAN &
MS BHACH M 1 gXMZE anti-StarD6 (1:15000, 4 C, 24 h)2t anti-B
—actin (1:10000, 4 C, 24 h)S OISotR/UCH. FME WA S enhanced
chemiluminescence detect system (iNtRON, Biotech., Seoul, Korea)&

Olsot S HHEo &3 HHFE =elotALh
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Table 1. Scores allocated to observed rat behaviors®

Level O Resting Sleeping
Snuffling/Floor licking Air sniffing
Wall climbing Walking
Face washing Genital licking
Grooming

Level 1 Blinking Squinting
Frozen posture/Staring Bracing
Resting in an unnatural state Body scrunching
Mastication Vocalization
Panting Piloerection
Hiccups Heaving

Level 2 Tooth grinding Mouth twitches
Head tics Head tremors
Head bobbing Head weaving
Head shakes

Level 3 Wet dog shakes Hind foot biting
Forelimb twitches Hindlimb twitches
Forelimb tremors Hindlimb tremors
Forelimb clonus Hindlimb clonus
Forelimb tonic-clonic Hindlimb extension
Scratching Running or circling

Level 4 Whole body twitches Whole body tremors
Loss of balance Rearing/Praying
Salivation Foaming at the mouth
Straub tail Tail whipping
Myoclonic jerks Bilateral clonic jerks
Rigidity

Level 5 Tonic-Clonic convulsions

*This table was quoted from the previous report of Hesp et al. (2007).

_13_



. 21 (Results)

lN-1. 2t& 2o 8% (Induction of temporal lobe epilepsy)

S&F+E FOHE Wz

)
52
io

M, 2 pilocarpine SHZ0IA &
J| BtES (mastication), QChel 2= (forelimb clonus), wet—dog shakes

gSS ERACH OlH] 2Z0A H& 2HHd &0 1TAIZE Olah XISEH A

A0 Ol2s BRI UAUSUL, 2 AN & Z& (status epilepticus)
S dMst 2 ASE =TF AI2S S=2 UL

HA X220 AEZ29 GHOHOAM H/E &= Nissl SMUM HMERFE
N XOIES LAHE £ QAL (O oUS).

N-2. & &Fo alotolA StarD62t StAR (StarD6 and StAR in the

normal hippocampus)

StarD6 YABISMHEZ=E CA 2E 999 I2t9MEZS  (stratum
pyramidale)0ll =XHol= L2t ME (pyramidal cel)@F XIOFOI &2l DHE Al
= (granular layer) WS MIE (granule cel)OllA HIRE 2A6tH EAHG

AL 24ors2 3 B0 MZEOAM O 260 UERC (28 1A, O

StAR 2dEISHE= StarD6 2dEEHSAHIEIL =Mote F= AIE

io

Al

Ol

st ChE R, = stratum oriens@ stratum radiatum@ AFOIAIAH
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ctUAMEUA SIAR 2dES2 &€& = 24 AI2H0l AiUE HlwA & 2F
AN OE 24etE8e 2AGA0H (A1H, O30t 3H).

-4. 2180 |S<& 00X StarD6 22| B3l (Change of StarD6

in the hippocampus of pilocarpine—induced epilepsy)

=2 ol0tet 2tE ZH0l R== oH0I0lA StarD6 HHMESl S

wotJ| 2o Western blot 242 Al&HotKCH O Z2F & &F2 oHOH
A

OlAl StarD6Jt EMES =olg & AACH StarD6 BHPS 24 =0l R
CE S 3 A0 DUS O LAIROZ ZIISAUCIIL 015 245 L4t

g B0 (Og4).
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IV. D& (Discussion)

| 289 K& (Induction of temporal lobe epilepsy)
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Table 2. Distribution of various START proteins in the hippocampus.

StAR! StarDé StarD6

CA

stratum oriens + - -

stratum pyramidale - + +

stratum radiatum - *

stratum lacunosum-moleculare + - -
DG (including the hilus)

molecular layer + - -

granular layer + + +

polymorphic layer + + +

'Sierra (2004): StAR was widely distributed in the

cerebellum as well as the hippocampus. StAR immunolocalization was

seen in the cytoplasm only.

2Chang et al. (2007b): StarD6 was detected in the nervous system for
the first time by immunohistochemistry. StarD6 immunolocalization was

oberved in the nucleus as well as in the cytoplasm. The cytoplasmic

cerebral cortex and

immunoreactivity was not considered as immunopositive in this study.

*This study: StarD6 was detected as reported by Chang et al. (2007b),

although the immunolocalization was mainly seen in the cytoplasm in

this study and this finding was considered as immunopositive.
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IV-2. H4& &8 Fo| oHOtOIA StarD62t StAR (StarD6 and StAR in the

normal hippocampus)

START HE8HAE 2 "‘START domain’ 32 6M
O Otz (subfamilies)22 U= == UCH 1 S WA StAR/StarD12
g dS8HQ AHZOE @842 gY96t= =& (Stocco, 2001) =2t OfL
et AIBXA (Furukawa S, 1998; King &, 2002; Sierra S, 2003)0IA <
EME0l 2E0ERUCH 0I=2 MEE WA AFEMZS SdlAHZE EE0

nio
OH
10
ol
rr
M
|0
HU
>
ot

20iote MEMOl MY CHMAZ NZEOD 2 M JACH, Metd HY

Aoterd JAMNM=E MZEUS == A2 BOERUCH StARE
el 22 (cerebral cortex), 2%l (cerebellum), aH0t & Ctsh MAF X
HA LHEtS2 2R=0d (Sierra, 2004), S3dl HOtHAN= =2 strata

oriens/radiatum0l EMot= MENWAN 2e dHEBIESES 20l ez B

CIALCH BHAHOI = MIES0l oiHEot= Lt AIZELE HEAEUHAME 2Bt
S HZE £ QUL Olergt Zdetss 220l 26U, 8 482

StarD42} StarD5= StARSQF OFEIIXZ dSHQl AHZ0|E &4 X2
AMBEAN EMME0 BNEHA=0, SEHCZ 0|2 HMEE L s 250
2iols Aoz 2 Md UL (Soccio S, 2005, Alpy2t Tomasetto,

H

2005). StarD6= =22 210t JJ| MK = Do F LM Aol =X
gt EMdte X2z E2DEH/UC (Soccio S, 2002; Gomes S, 2005).
Of ZUE HIE2=Z StarD6= CHE START SHEHEO] AHIZOIE ME A
Zest ZdAHESY dHLEH  20ot= =220l OotllLd, EHXAgM

(spermatogenesis)t B X&E A (spermiogenesis)tl Z st XI& 2| CHAH
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ez It UL

ro

91‘
Jd L StarD6Oll 28t =22 2= 0l OE JIsol et Jtsds

MIAIEtCE. M, Chang S (20072)2 o4 Z&EIISHGIES ZE0A
StarD62l Z& 0l 2 AL =0t OtLict D2 AOIZAME OME &

2 S ZUoIRULCH LES AMOIZAME=E dEXQ AHZOE dagdE
gote MEZEZ, 0l MXEOIA StarDeJt ZeiEllis X2 JI&ES 202 &l
StarD6Jt =dIAHES degdilz 20 = UAls 2H=Z 220 =M,
Chang S (2007b)2 AZ XA XtMIt HEFQ AHZRZOIE ML ZA=R

0148t Bi3t= Bose S (2008)01 B8 ZIol Oh HIS Js&S =
Ol SCh =, StarDBS XX S40| StARY Hol SASHD, 1 HEE

StARZH 20| AEX2 W2l dSHEE ol Az Z2ells= H0Ith
O Z3t0il 2otH StarD6= CHE START HSZA M OH&OHAZ MIEZEE 0l A
EdlAHZES HE0 20otl, 0|2 Soi AHZ0= dgd0l 20ots

SHY JbsH0| B0 OetM JIZS B0 20| HoHL 2EE D sof

2 Wil Mg = JA2H 1 R0A AHZ0IE degd) 28EE JlssS

JHE = b= E= 2heg = Ut [cth 2 ZE0lA UEY AZEE

el 2derss JIE9 21 (Chang S, 2007b)2t 20l 20| 8ls A2
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g2 HE €8 R = A0 2ARCZ SO Zaotse oS
SAL
= &g Zite 2E g8 R0 OE =[S &8 UE

(Fujikawa, 1996; Motte &, 1998)1t XIot= 240IUYLD, StARY =J| R
T (Sierra S, 2003)2k=s =HOUA SASH 210IUCH S0l stratum
lacunosum-moleculare E0WA 2 Bst= cytochrome P450 side—chain
cleavage enzymelt Z0| AHZO0IE Megds 2&ots Ost s
(Furukawa &, 1998; Garcia-Segura S, 1999; Garcia-Ovejero S, 2002;
Patte-Mensah &, 2003; Biagini &, 2006; Wojtal S, 2006)Lt HIAEZ2

Hl

22 (Runelt Frotscher, 2005)%2

I 2 S0A 2E Helh =,

+=2ZH (estrogen receptor)2 &

START ©eiE S

HI
Hl
all
40
rr

&

[—"

b
StarD6), =24 (cytochrome P450 side—chain cleavage enzyme),
et
2HE 2R 222 &40 2o neurosteroid e b 2 E 2 CHAHO &

Zol= 220| A2 &ds 2 = UL, 0|2 Soll neurosteroid®

=J
]
o
P

neurosteroid2l AisHA & CHoHXIol START CHEHEAL  (StAR,

neurosteroid =&HMJt et 20U =MstCh

rr
0
o
T
2
M
[m]
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Metd 0l Sototn, Z2UECZ MAHE neurosteroid)t HEECE M Al A

SUE JHE = UASES AMAEL Metd 2 2"0AM LIEE StarD6

& 2t8 29X = 12A12F01 XILIOF StAR & 20l SIHE”E JI&E2 2

i

1 (Sierra £, 2003)%t &2| StarD6s 2= & 3AI2H0 SIIotECHF 24
ol A2 =2 = ULCH 0 OtLl2t StarD6 HEAHBIS0| MEZE =4
lole AT Z2EC/ULCH Ol2fet StarDell Bts

3
2 StARS EHSECL WE A2z, 0l 2 HHRES 22X 22 X0l

£ JHX1 AS ItsdS MASt= AOICH JI&ESQ £ (Mellon S, 2001;
Plassart-Schiess 2t Baulieu, 2001; Alpy &, 2005; Soccio &, 2005)0 2
otH StarD6E HIXRSH AN 2ET = START SHHEOl & e =M<t

HISot0 REXS 23S (gene expression)g Z&EE A2z IS
OtRULE =, MU XI& = 2 X0t SH0lA neurosteroid &0 20

ol REXS JIsE 2d3 Aldle Jlss €% 0l &Mot= START

SRl B 4 US HOlehs HOICH AF LHO| o StarD6 S
P15t O CHE & 20| Bists OlE FHD LXoHS 200/24D M2

neurosteroid MEAE2 2AA0 2o IS 2= £ AL (di Mechele

S, 2000), ¥E neurosteroid & 0| %2 4

A

&t (brain pathologies)il
AN EX %2 ZFe 240 JAS 4= JUCH (Adibhtla2t Hatcher, 2008).
0|8l =0A 2 Algo Z= StARQ StarD6IF S 28t 2Y AHE MG

CHelE = UM OE Jiss JHE = UAs =2 8sS SZots AO0ICh

nio
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V. 28 (Conclusions)
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Figure Legend

Fig. 1. Low power images of the hippocampus stained by StarD6 and
StAR. Compensatory distribution of StarD6 and StAR was seen in
control hippocampus. Increased immunolocalization was observed in
the stratum lacunosum-moleculare (black arrows in B and C) and in
stratum  pyramidale (white arrows in G and H) following
pilocarpine—induced epilepsy. CA, cornu ammonis; DG, dentate gyrus.

Scale bar in H = 500 ym

Fig. 2. High power images of the hippocampus stained by StarD6.
Immunolocalization was shifted to the nuclei and induced in all
subfields, especially in the stratum lacunosum—moleculare, of the CA
following pilocarpine—induced epilepsy. so, stratum oriens; sp, stratum
pyramidale; sr, stratum radiatum; slm, stratum lacunosum-moleculare;

gcl, granule cell layer. Scale bar in H = 100 um

Fig. 3. High power images of the hippocampus stained by StAR.
Immunolocalization was induced in the stratum pyramidale following
pilocarpine—induced epilepsy. Changed immunolocalization in the
dentate gyrus was not remarkable as reported earlier. so, stratum
oriens; sp, stratum pyramidale; sr, stratum radiatum; slm, stratum

lacunosum—-moleculare; gcl, granule cell layer. Scale bar in H = 100 um
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Fig. 4. Western blot analysis for StarD6 in animals killed at 3, 6, 12,
24 h following pilocarpine—induced epilepsy. This analysis revealed
significant changes in the level of StarD6 in response to epilepsy, an

increase being observed 3 h after the injury, compared with the

normal hippocampus. The data was nomalized with B—actin expression.

_33_



Control

Pilo-3hr

Pilo-12hr &

Pilo-24hr

StarD6

_34_




=

Control y

Pilo-3hr .

Pilo-12hr

Pilo-24hr

_35_



DG
Control -
Pilo-3hr -
Pilo-12hr -
Pilo-24hr " - ] -

_36_



StarD6
Actin

C 3h 6h 12h 24h

_37_



D6 after the

=<
ol
—1.E
X —
RO S
RS n
=3 _
T | B
Sa1| |X
<J mlw.%
o )
~ |80 Sl _
S —|»h 2 5
N O E 5
YET 23
B |K|EX S
S S 2 &
ol HO | &5 | <0 mm m
— Mﬁm.A._._oe
H| = § ¢
Ko | =S I& £ =
X R0 o
Dajl.n.ulme
o2 <8
MKFZ=m & §
ot 7o) | 0|, |0 80 ©
SR
il _”_._m
ior | X0 |KF{ 3] I

oy

ol

ar

3

ofp

o) el
o xR
;A ﬁ
0 i
3T ol

T N %

o~

TR

rn
0|

4o

!

N

/ng 5

=13
=

ol

[¢)

R

19 AZEZ 9

[¢)

bi, 717bE 8 309 olel WMo oA}

K
e

12} ol

°

o] &

=

ofp

m ) di(
12

CEe(

2008+

o7

)

=)

A 44

_38_




_39_



	서      론
	재료 및 방법
	결      과
	고      찰
	결      론
	참 고 문 헌
	사 진 부 도

