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ABSTRACT

Postnatal Development of StarD6 Immunoreactivity

in Hypothyroid Rat Brain

Ko Gil-Seok
Advisor: Prof. In Youb Chang M.D.,Ph.D.
Department of Medicine,

Graduate School of Chosun University

Steroidogenic acute regulatory protein (StAR)-related lipid transfer
(START) domain consists of ~ 210 residues and is implicated in
intracellular lipid transport, lipid metabolism, and modulation of signaling
events. StarD6, one of 15 START proteins, has recently been reported in
the brain, which responses after excitotoxic injury and might have
different roles during development.

Therefore, I hypothesized that StarD6 might act on the critical period of
maturation in developing rat brain. To investigate this hypothesis the
postnatal development of StarD6 immunoreactivities in the rat brain was
examined and compared with that of hypothyroid rats since thyroid
hormone is essential for brain development.

Pregnant Sprague-Dawley rats were administered 6-propyl-2-thiouracil
(0.05% wt/volume, p.o.) or water from gestation day 11 to postnatal day
(P) 28. Total body weights were checked every week. Brains were
removed on scheduled time and examined by immunohistochemistry.
Postnatal development of StarD6 immunoreactivities in the rat brain can

be summarized as follows; 1) an inside-out gradient of radial emergence



in the cerebral cortex, 2) an interspecies uniformity of cerebellar cortex,
3) the area-specific maturation from CA3 to CAl, and 4) an adult-like
distribution at P21. Hypothyroid offsprings displayed evidence of growth
retardation and alteration of behavior compared with those of normal rats.
StarD6 immunoreactivities of hypothyroid rats were delayed and decreased
maturation in brain region, and did not reach an adult-like distribution
even at P28.

These data demonstrated that StarD6 might affect in the maturation of
region-specific principal cells, which is affected from P14 by perinatal
hypothyroidism on the basis of StarD6 immunolocalization. The altered
expression of StarD6 might be related with compromised functions in

hypothyroid rats.

Key words: Brain, Development, Propylthiouracil, StarD6
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AAAE] ~HEOE T2 FF RS F Lzl Ao
ok HT AAAE ol AHZoE TEES AT F ool W
Ak A ABAT AEde 2EHTOE TEEE ANZDA
2~ H| 2 0] = (neuroactive  steroids)2til & kX T, A7 AlE AFA ol A
AYArE] 51 2F-85k= AH| 20| =& ‘neurosteroid'#lal atdle] 1 9GS
FAS= ="o] AP E At (Schumacher 5, 2003; Wojtal 5, 2006).
Neurosteroidol| &= &4 A7F&Ad AHZo|=9l estradiols 35}
pregnenolone, dehydroepiandrosterone, progesterone 5 ©] X3 ¥t} o]&

B 2173 9] WA (neurogenesis), - $h(differentiation), A <=(survival), '&©]

o,

& A (myelination), 4= 2 7}AX(repair/plasticity) 5 TFFSH A o

ofsh= Zlo] B3

=

Neurosteroid= ZHZo|= Ao Fofst= & A(steroidogenic
enzyme)’} &/dstEojof AdHE 4 Qvh. o] Wi rate-limiting step= A
sk &A47F  cytochrome P450  side-chain  cleavage(P450scc)©] TF
(Lavaque &, 2006). ©] @A o=z lF FH2HE]
pregnenolone &2 F 3tx|ojoknt T}k neurosteroid®] Aol ==
T Atk ey FHZol= P450scc7t 71w str] S8 FHlaHES AE
= wlEe]l A7 FasitheE Bk A S, AEE Y

=
A~ A(endosome) T &3 AA(lysosome)o] E=AtE FEHAHES
4

o)

A (mitochondria)2] <] 9H(outer membrane)°l| 4] U] = (inner membrane)

ox Adss wude] suzols A nrh BHE Av

tlo

7Hd Aoz o dEd 4 Stk A o]th(Sierra, 2004; Lavaque 5, 2006;

Wojtal 5, 2006).



g A (transport  protein) & L Hsro] F HMEX AL
Niemann-Pick C(NPC) T4 2 o]t} (Adibhatla®} Hatcher, 2008). NPCol <]

 AtgA] =2 A9y ZFYU2HELS  steroidogenic enzyme©l 2] 3]

O

neurosteroid = HAeE =, E3 dehydroepiandrosterone ¥}
allopregnanolone®] =914  X|vlj(Alzheimer's dementia), I}Z1=AH
(Parkinson's  disease), “JAli-<E S (schizophrenia), = 4d el (bipolar
disorder), &5 (stroke), 9} < ]/ (brain injury/spinal cord injury)
S 2L g S AARS a3 zZter AR HEF
(Marx ‘s, 2006)°]1} X]ull(Wang -, 2007)2] 73-%- neurosteroid”} 4173 Al

9] A A (regeneration)= =5}t

ol e AT WA T} o7k START @l gelth. o] wuld
Te FAxuEe Audd ugom dddt 9% s

steroidogenic acute regulatory(StAR) Tl o] 23 (prototype)©] Th(Stocco,
2001; Soccio®} Breslow, 2003; Manna®} Stocco, 2005). START &l -
S 210700  ol2%  ojmxAto® FAJE StAR-related  lipid
transfer(STRAT) domains & 5}al(Ponting?} Aravind, 1999), A}l A
937 START @2 540 wel 670¢] ofa(subfamily) &= iz
T AT Alpy2} Tomasetto, 2005). StAR/StarD1v" 2> & Ao F3E

AA AN AMRAR FelAHES Y98k START @9
ol dlFetct ¢ StarD4w > StART I 2] AEHT} Flo

= Aoz dejx wilA R StarD4, StarD5, StarD6= -4 ©t}. o]

hyA
n il

e
ot
M

Ol

% StarD49} StarD5E StARS} vFR A2 tEREo] A oA v E X
9k, StarD6+ HAE A o2 AHZo|E Al Fofst= A2 4l (gonad)

%

29 M(suprarenal gland)®] A|X oAM= FH2E A 2 313 (testis)

=

A AFEEAY A 5L (spermatogenic cell)9] Ao ATt L = Ho R



A5 HE A (Soccio &, 2002; Gomes 5, 2005).

StarD6°] 52 Ql e digh HiE S3l o] ddo] AH RO
Tt S22 AT FastA HAPEAY (spermatogenesis) R A A
(spermiogenesis)°ll =23t S 3 Zlo=Z Y|gisiadt ey T4
(perinatal period)®ll 7734 7]5 A 85 (hypothyroidism)S =3+ 3 H 9]
gkl A AARAES] StarD6 YN oML, Ale]EAlE
(interstitial cell of Leydig)oll A StarD6 F/dHEg-o] YEIHT= Zo] B
3% 9 H(Chang 5, 2007a). ©]+= HAAPLAS 98| 4 & testosterone©] %}
gafof 3t} 7] KB (O ©lh, 1982; Hardy 5, 1989; Weber 5, 2000;
Weber 5, 2002)0] 25t Ap|Rol= T 2ROl RFOZ xbero] A

FoA A2 StarD69] estotlTEH Aoz A 5 k. =
AEAQ 2 zol= AdAES HalX= Al dolA START o
Aol A-gafoF AT, StarD6T= Abo] H A o] 3o A W o] |
2ol A3 A E A S (transcription signal)E 4T o=z 7|

S __/r\. ol Ay o]q_

Jeu o R o] A StarD67F StARSE TEAH 2 Vs HoR

=, StarD6= ©A] StARS] UFFE e Zbe] EE o, A%
StAR®} PR7FAI R AFEA] W9 FeAES s whiiF ol
Aolt}, olet e ZwolA A ANAAENA StAR(Sierra, 2004)9}
StarD6(Chang 5, 2007b)e] @& vt F @9y BT Fe

H oA FAENES BAANE O BFAS Aelie BT =

sl

sHRol= Aty BEy g4t F2 AFolmAFo] EEFA N
StARS} StarD6= F2 AlGAXEo] BE3tu At vt o 2
=]

(cerebral cortex)2] 3] 2} A 3 (pyramidal cell)ol| A=



qF Ak 7 A (cerebellar cortex)e] Z=-FHFA| X (Purkinje cell)©] 74-9- StAR
g Z AFAHAIT StarDe= =il HIHEHJTL sfvt
(hippocampus)®] 3¢ T A XS (principal layer)ol 3|33 cornu
ammonis(CA)2] 3| 2}8l A XL 5+ (pyramidal layer)@} %] o}o] & (dentate gyrus)

9 Jﬂﬂr%/‘ﬂ_]j_%—(granular layer)S 7|50 2 A5 HgHow BEIEFE= A

>

o FHAL. StARE F AEFS AQ]E FollA, StarDe= T A*E

Chang 5(2010) ©]& g Ato]H S Fejgty oz 1L 93] 317

918 vl A EZAA StARS}F StarD6 FGWHES WlALEFATE Al A

e

oX,
A AN

(dopaminergic neuron cell line, SK-N-SH)ol| 4] StART A7 A 327}
Sholl Wt AEdE dgdFdit-so] HF = BHA StarD6= 3 ol A
Tl FadeE Ae FRTE SR ol g}l StarD6 /g HE-5-A]l 2
o FE FAASE FYsA B2 AS & T UATh A oluAE
T(glioblastoma cell line, M059-K & MO059-N)ol A& A3} FAFSH
Ebuttl. StARQ} StarD6 UFAIWFS M E o] = ZF M EFIA BF EA

Aoz FostAl xFel7F STl 53] StART DNA-dependent protein

Lo

°]

M
011
e
Hed

2 M

kinase(DNA-PK)®] &Aoo Fe &S oA FAAW,  StarD6=
DNA-PK7} Aod AEFo|N= 2 F7F FootA Hastes As &
T AATH Chang 5(2010) F712 ajvfol A StARS} StarD69] XA
S AR Ed, 2 A= 7|9 Hal(Sierra, 2004; Chang %,

20076)9F fA1E ACw T owhaldo] gestdon e AEE EA

=
N

ol el Ash F wldAlEe] Welshd Aol wel SwrDeo] WA
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uk ol A7 9] Hhd(development), A7 A|E Q] o] F=(migration) <}
i 3}(differentiation), 174 2] 3 (synaptogenesis), 2 °] % 3 AJ(myelination)

AZAEe] Al Tad dazm 2 deA  UAth(Anderson 5,

ol

2003; Morreale de Escobar 5, 2004; Zoeller2} Rovett, 2004; Pemberton

5, 2005; Bernal, 2007). 53], Ejo}e] 3HAdAo] 7]F3tr] ol AEH A
A& A (corticogenesis)ol] ToJdli= 5 JA xRV BAY AT EE A
Ei7F Boto] AAAE LA T8g AR ettt I sE2EE
FEA o] BAI v]F=o] B uw(Bernal, 2007) Ax o] WA} &F U)F
of T EEe FHo 53] FHFe Aow Y. 53] &7t

A s 2R Z7te w7k

L=

ot
e

© 2 X 3l(Anderson, 2008)% =,
o] = A7 A (cerebellar cortex)©] FAAE = Ao} Al7]ol| ZFEMAME
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Ase a2 nHE §- 231 thn=4/each). ©]F FA12S F&l heparin
(250 uwnit/ml, FAHS T3 AYNATFE

paraformaldehyde(0.1M phosphate buffer, pH 7.4)5 A}&3to] I7F 14
shith HE HEsta e g A 4 TolA 24x7F 4
it nAgdl AL B4 A, &5, £ B34S AH e

2] A 2](Tissue-Tek, Sakura, Japan)E A&+ & 5 ym FA=Z A%

l-ﬂ
o
=
2

AL v 10 o) vhok AElste] EAAL Nisl A4S AAare] 27

(phosphate buffered saline, PBS)°ll %A Al %3 & A3} (hydrogen
peroxide, H2Os; 0.03 % in methanol)& Z7}sle] WA IAksta 49
S AT S, 0.5 % bovine serum albumin(BSA)¥ 1.5 %
normal horse serum(NHS; Vector laboratories, Inc., Burlingame, CA, USA)

o] X3t®l PBS &l 1AIZF A F A 1 FAE polyclonal

anti-StarD6 FA(AHNS R 248 wFdAA ATl FHAEFUHS

AbgETh Al 1 FAE BSASH NHS7F EghE PBS & 77t
1:5000. 2 3]4ato] 4 TollA 48413 &k wbgAIZ T Al 2 &A= 2

zZrol A 1 2k Ao @A AE3tE kitImmPRESS™ reagent, Vector
laboratories) & ©]-&38}o] Ao A 1A]7F &9k WEGA| T HHALL2 0,05
% 3*3-diaminobenzidine(Sigma-Aldrich, St Louis, MO, USA)= A}-&3}A
om, o EZo @3 F xylenel ¥, polymount(Shandon, Cheshire,
UK)oll &3kt Al 1 A == A 2 A E st Ak 34
S Aoz YA HES(false positive reaction)= 135} T}
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(Olympus BX-50, Olympus Corp., Tokyo, Japan)o. & ¥zl & & n|

ol

o 25 AZ¥ YXAd Ftd2H(Olympus C-4040Z, Olympus)E ©]-&-3l
e ARk olEAl Ao A& AFskal, Adobe Photoshop(Adobe
system, San Jose, CA, USA)S ©|&3al “Fe U 7](brightness)e} tHx

(contrast)E 3] at7] Y& AHPrts Al

3. A1x2] (Statistical analysis)

AUz, PTU Foi, PTU FXwe] AT S7kol digh & AA
2] = ANOVA with repeated measure®} &2 3}51a, =4 & ZF Al7|H
2 ] Aol ttestE: AFESFITE p<0.05E AR folsit

A SR e
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Fig. 1. Effects of propylthiouracil (PTU) on weight gain. PTU-induced
hypothyroidism caused growth retardation, and growth curve differs from
each other (p<0.01). There is a considerable difference between control

and PTU-induced hypothyroidism group from P7 (p<0.05).
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P28

P49

Fig. 2. Gross features of control, PTU(+), and PTU(-) group. Growth
retardation in PTU-induced hypothyroidism is evident at P28. The

cessation of PTU caused so-called 'catch-up growth' at P49 (middle rat).
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Fig. 3. Immunoreacitivity stained by anti-StarD6 antibody in developing
cerebral cortex of control rats. Layer V is aligned across the figures. Note
the prominent immunoreactivity in layer V-VI at PO, and then the
immunolocalization decreased but distributed in all layers as time goes by.

Scale bar = 200um.
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Fig. 4. Immunoreacitivity stained by anti-StarD6 antibody in developing
cerebellar cortex of control rats. Purkinje cell layer is aligned across the
figures. StarD6 was firstly seen in the Purkinje cells, but disappeared as
time goes by while granule cells and basket cells converted to
immunopositive. Scale bar = 200um (upper column); = 50um (lower

column).
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Fig. 5. Immunoreacitivity stained by anti-StarD6 antibody in developing
hippocampus of control rats. The immunolocalization firstly observed in
the principal cells of dentate gyrus and CA3 area. Then area-specific

maturation from CA3 to CAl was in progress. Scale bar = 200um.
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Fig. 6. Area-specific immunoreacitivity stained by anti-StarD6 antibody in
the hippocampus of control rats. Area-specific maturation in the principal
cells of CA3 and CAl was accompanied by StarD6 immunolocalization in

the granule cells of dentate gyrus. Scale bar = 50um.
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Fig. 7. Immunoreacitivity stained by anti-StarD6 antibody in developing
cerebral cortex of PTU-induced hypothyroid rats. Layer V is aligned
across the figures. The immunolocalization rarely seen in layers V and I
at PO. The immunoreactivity restricted mainly in layer V at P7, and then
increased in layers V-VI until P21 while the intensity decreased. Scale bar

= 200pm.
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Fig. 8. Immunoreacitivity stained by anti-StarD6 antibody in developing
cerebellar cortex of PTU-induced hypothyroid rats. Purkinje cell layer is
aligned across the figures. StarD6 immunolocalization in Purkinje cells
occasionally observed in the vermis. Transiently elevated immunoreactivity
was seen at P14, and then decreased until P28. Scale bar = 200pum (upper

column); = 50um (lower column).
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Fig. 9. Immunoreacitivity stained by anti-StarD6 antibody in developing
hippocampus of PTU-induced hypothyroid rats. The immunolocalization at
PO had little differences from control hippocampus. But area-specific
maturation did not go on until P28 when StarD6 immunolocalization still

remained in the dentate gyrus and CA3 area. Scale bar = 200um.
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Fig. 10. Area-specific immunoreacitivity stained by anti-StarD6 antibody in
the hippocampus of PTU-induced hypothyrid rats. Area-specific maturation
in the hippocampus proper and dentate gyrus made slow progress until
P28. As compared with the control hippocampus, there were little

immunoreactivity in the principal cell layers. Scale bar = 50um.
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A7k 27 e F7b Aol o] §8A Rk E gme]

3l diol =2 MANME FH7 e ddE +E7]ee Ast 5

rp

HEEQld 52 7]1¥£9 ZA3}E(Anderson 5, 2003; Morreale de
Escobar 5, 2004; Zoeller®} Rovett, 2004; Pemberton ‘5, 2005; Bernal,
2007; Anderson, 2008; Huang 5, 2008)¥} UX|3}= Ao 7 B 23 o)A

W71 sAstTel & FEHNSS S8 Aol

2. A HAFAAA StaDe FFuEHge] U (Postnatal development of

StarD6 immunoreactivities in normal rat brain)

START domains &5l @ d T AAFZH A ddE= A
StAR®} StarD6%ro] H 1EQlth StARE HEZHQ AHREo|= XA

Z2 ERb oy} AAxA MR EAsk=TH, te 2E, &, sivt
S HgS AAzA A FAPHEES K TH(Furukawa 5, 1998; Stocco,
2001; King 5, 2002; Sierra 5, 2003; Sierra, 2004). RFH StarD67} 2173
Ao EAgTE ARl BrExl AL HlwA HZ9 Yoltk(Chang
5, 2007b). StarD6 YAANFSH Y= T2 iy @ZAI Fvle]l F 2174

AEQ o) 2HolAE 2EUAEA nokalA EEalt. %ol

.

Hol = AFAE} olwAEF B YA EFo| A StAR9} StarD62] &
Betd EA4S vt A9 A3 7 gudo] Ads oEs $HEA
TH(Chang &, 2010). ¥4k ofyg} FAR A A StarD67} Al kol e}

U2 ¥H-8-S Wt Chang 5, 2009)= AHA-S StarD67} dfjwtol] 7Fsf %

S S W UdES FHE Aot ol TR &4
of thdF StARS] HWFZ(Sierra 5, 2003)H.U}%= w2 Zo]oj A StarD67}



a4 A7F wo] xdH StARS] A5 a2 FHel vl x=3td

F(Sierra 5, 2003)N 4], AHE-ES LAAIZ Aol S Alzheimer A

—

n] k2 (Webber 5, 2006)°ll 4] StAR7} Z7}3F A& H skt o]=
Alzheimer *| "ol 4] neurosteroid®} beta-amyloid7} <9 F#AAAE ztx
(Schumacher -5, 2003), ©]2]3} neurosteroid®] #HA=Z Qs ZFd2HE
Aed g2l StART 71t w78 51 ™ Y (negative feedback) /o]
A Row Azter 4 Uk ool A3= neurosteroid7b TFYFRE
H wWHe| i3] ReadEsE M 4 ok 7159 K 31(Schumacher
5, 2003; Sierra, 2004; Lavaque &, 2006; Marx 5, 2006; Wojtal &,
2006; Wang 5, 2007; Adibhatla®} Hatcher, 2008; Yawno &, 2009)%E 3}
ARG E Zte= FoR 9og zZk=t =, Neurosteroid®] F-=o] 9]
B4, vl amygdala, 42, AZA|(striatum) 5 U] Lol A
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AgHow AAGA T

2z

DI S AAbstr] HefA s ekt
neuropeptidest} 2174 A &= 2 (Sienkiewicz, 2006; Kobayashi -, 2006)=
o] &stAY, AAFAMEY wWiE FAske dWAEl Z

neurofilament, microtubule 5 (Benjamin 5, 1988; Hof ‘5, 1999; Rahaman

!

At

=

Etl>

5, 2001; Zamoner 5, 2008; Chinnakkaruppan 5, 2009)°] ©]-8%| %It}
ol we thA Aol JYAIRE dnbA o oy FES ZHe T
(layers V-VDoll A &2 S(layers II-IIN S 2 M 3ES] o]F=of uwlg} WAool
AP = Aoz FAAHAT. &y ZAY A5, 23HS(outer
granular layer) A|3Z7} U2} €3 (inner granular layer) .2 o] F3}= 4
I Z2FEAESo] dFor AEEH= Aol A Fo et EH. 9
nhE Xotolge]  FHYAEZF Aol Mdgd *
(hippocampus proper)2] CA3°| 4] CAl1S=Z WHAJo] Zle ),
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AA g8 AEFAA FAREEol HElET ol 54
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immediate early gene(Kobayashi ‘&, 2009), calbindin D28k(Rami &, 1987,
1989; Saegusa &, 2010)2} parvalbumin(Berbel 5, 1996; Gilbert -5,
2007) 72 ZFZA3E ] neurofilament(Rahaman 5, 2001; Zamoner
5, 2008; Chinnakkaruppan 5, 2009)4} microtubule(Benjamin 5, 1988;
Kobayashi &, 2006)2} #-2 ME U =7, L% synaptophysind} 7
A4 HAEA(Zhang 5, 2008; Gong 5, 2010y o] &3 ujRitel A
Aol A Bzl vl FHasks 23dE AT diFE o
23 sintE e ow Hlas=t, dfnke] A9 A ofo] el A €]
W7 7h gl eoldnh. ERE ofyet AlE W =ZA9 Wsh=
glutamateol] 2]3+ THA &
2008). °] Hiar= {37 SASESA NMDA =84 o] A gho]
2] A %] A tH(Kobayashi 5, 2006)E X119 % A5l Zlojt)

B oAy Ameld et 3@ ol4e SaBslohAE
(oligodendrocyte) B ol F g o] o], v e Hofet wwd A

o7 Hot PAAZERELE iz r|oluAEe] W] JIgS Fa1

-

(Rodriguez-Pena, 1999), A 7154 3t5S A QA E o]Fo ok
< - 3l(mismigration) 3| AE7|O}uAE FE FFAA]ZITH(Shibutani -5,
2009). = A7) 5 A 359l 4] myelin-associated oligodendrocytic basic
protein, myelin basic protein, proteolipid protein 52| ol A=A
%l A} (Kobayashi 5, 2009)7} #HAgtl A o] whehe 7hA 7] 5 A
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dsold EA F 14498 NHoR AFE WEE 1 (Benjamin 5,
1988; Elder 5, 2000; Li -5, 2004; Chinnakkaruppan s, 2009). < ©] A]
717}A]  neurofilament, microtubule-associated protein, insulin-like growth
factor-1 &9 Wgo] AALE ZoR HIHI o= PTUR I3
=X 3T YR 5 S-S FAAZIYE Axelstad %—(2008)ﬂ B
o AA| g, o] AdE2 ANV TASTAAN HEHoR &
750l GFs et VEY RuEdE YA st 3o th(Bemal,
2007; Huang 5, 2008).

53] @7 A st EdolA wEE o] Adso] s ~E
& 2~ (oxidative stress)®] S 7t} A3¥E th(Rahaman &, 200 H2 =
Q3% ARAo|t}, PTUE nitric oxide synthase?] A4S AA7]x
(Serfozo 5, 2008), = 7t¥ Atshd Z~E# AT 49 neurosteroid®] 7}
7b EddAew welor & S opr|dt. AEd A+ Salpha-
reductase(Ordyan¥} Pivina, 2005)2] A4S F7FAIZIAIRE  HXxol A
testosterone®] U progesterone< 7FAgH A¥E o7 gt A
715 A stsel Al AEAA neurosteroid Al 2
cytochrome oxidase(Farahvar -, 2007)7} W% 31, sfjufe] By 7H4
st= A37E Rauddnt ook FAfeA B AdolAxE e 2A, &
Y 24, dnt 5 BE doelA Fue FUF A tiEatel HlE)
o]FAAA e & F UM F ofy e}t StarD6] WARFSE B
© ool LA o] A ALY FHASAT

71 Harel o]stH StARYE w3}, Alzheimer X|vi, F& ¥} 22
Azt A A4} dizdtel Hls] F718FSlth(Sierra 5, 2003; Webber &,
2006). ©]¢k rAFsHAl StarD6 Al A &4l REgete] Frteh=

Zo] RIEATHChang 5, 2009). ©]i= neurosteroid®] Aol dish &
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AEEde] oe Azetn A7t 4+ Q' otk T StarD6E
DNA-PK®| EA] oFof uwpe} FgukgAlze] F7F ®gshs &
(Chang &, 2010), ~E# 2ol gt DNA /3ol disiAx

Jes & F Atk 2y AT AE S FEe 2 A
= StarD62] F71E oF7|8kAl eksktt AV A S AATE 217

AEe] TS AsfstAnt Ashd 2EfAVE SRt V]S Baet
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