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Inhibition effect of neuronal death by Scutellaria baicalensis GEORGI Water-Extract in a Hyp0x1c
Model of Cultured Rat Cortical Cells. Wan-Sik Kim', Seung Hyun Jung', Gil Jo Shin', 1l Soo Moon’
and Won Chol Lee™. 'Dept. of Oriental Medicine, and Department of Anatomy, Dongguk University,
Gyeongju 780-714, Korea. — Scutellaria baicalensis GEORGI(SB) is used in oriental medicine for the
treatment of incipient strokes. Although it has been reported that SB is neuroprotective in a hypoxia
model, its mechanism is poorly understood. Here, we investigated the effect of SB on the modulation
of retinoic acid receptor a (RARa). Rat cerebrocortical cells were grown in neurobasal medium. On
DIV12 cells were treated with SB (20 ug/ml) and given a hypoxic shock (2% ©O,,/5% CO,, 3 hr) on
DIV14. In situ hybridization using cRNA probe revealed that RARa mRNA punctae are distributed,
in addition to nucleus, throughout neuronal dendrites, where SB upregulated its density by 69.8%
(p=0.001) and 129.8% (p=0.001) in both normoxia and hypoxia, respectively. At the protein level, SB
upregulated RARa in the neuronal soma by 78.8% (p=0.004) and 23.6% (p=0.001) in both normoxia
and hypoxia, respectively. These results indicate that SB upregulates RARa in both normoxia and
hypoxia, which might contribute to the neuroprotection.
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AEu g YEANZFE 2~34) F7HA71 3, 230 2 33}
AAZ7e) S8 Z7HAITHE,35]

AdaFoAA Bl oste] RARa9] Edo] "oty of&
AZAZANE BASH= £50) B 202 PRk oo
2 d7dMe Wdd 84 dHA3ARY Adas 2Y
ol A WA E 3} 83 A (Immunocytochemistry, IC) 71¥ 3}
in situ hybridization(ISH) 7| 0.2 Mg AEH A4
HO-19) WS mRNA 3 Bz $-2004 B33 1, RAR
ao] ABHEAX FelatA BHo] ST

s

Nz

#a

o
G g gk o gk AR SAGA F
B

AE SFEY HX

#%(85.227 mg)oll 125 mle] Z5+5 Qo] F43sn
LA 443, 4°CI A 182 EE F, ol 15000 rpm
A 1583 dARstd FEAe A oHEF(045
Ak #AzE9 ok

MM Z By

Al 18 (embryonic day 18 : Eis)9} Sprague-Dawley7| 3
Ao 9 RUAMNEE Brewer F[33]0] Wl of ube} wjef
AT F, Eudl AAE dry ice7} EolSle & 3~-58
9ol vk, A S ke F 83 HolE Hln Y&
A Ao i A2 228 37°Co A 583 0.25% trypsin
22 A3} 1 mM sodium pyruvate®} 10 mM HEPES
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1,500cells /mm’¥] = 2 B27¢ %7}k plating neurobasal
media (Invitrogen Life Technology)(100 ml neurobasal, 2
ml B27 supplement, 0.25 ml glutamax I, 0.1 ml 25 mM glu-
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Immunocytochemistry(IC)

1.1. djk8-7](24-well plate)E D& Yol S E 2 ey
£ 500 pl9} ice-cold D-PBS(0.1 gL CaCl, 0.2 g/L KCl,
02 g/L KH.PO,, 0.1 g/ L MgCl-6H:O, 8.0 gL NaCl,
216 g/L NaHPO-7H.O)2 wésgch. D-PBSE 4°C
methanol(500 p)2 R #3}3 58 & -20°C methanol(500 ul)
2 oA 28§ o -20°Col A 20237+ Ttk Methanol &
ice-cold D-PBS(500 ul)2 @8l 158 F preblock sol-
ution[0.05% triton, 5% normal goat serum in h-PBS(20
mM NaPO4, pH 7.4, 450 mM NaCl)-g& 2o} 4°Col A 14] 7}
Helstdch. 12k &4 (anti-RARa rabbit polyclonal, 1:200,
Affinity Biotechnology Inc., Golden, CO, USA; anti-PSD95
(postsynaptic density 95) monoclonal, 1:500, Upstate Biote-
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488-labeled, 1:2,000 & anti-rabbit IgG, Alexa 568-labeled,
1200008 23 1417 1 822171 &, D-PBSE 1584 33
AR,

T cloning

FHEA JaukS(polymerase chain reaction, PCR) 71
o2 34 primer(F: 5-tgatictgegaatctgea-3'/R: 5 -catg-
gagcetggeatet-3', amino acid 269-344)5 o] £-35}o] RARa &
o olmjimtide 3 F3}= 413bpE FEIA FEH
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(Roche)E #7}3td c(RNAE DIGE E A&t

In situ hybridization(ISH)
InnoGenex in situ hybridization(ISH) Kit(Komabiotech,
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ware(Leica Microsystems AG, Wetzlar, Germany)Z ©] §-3}
o} digital imageE 3559t} ICY signal intensity & 573
37] 93} digital image= Photoshop 5.0K (Adobe) soft-
wareS o] &3] EW o8 M gray scale 0~255)3t1 ™
org ulAE t}S, NIH Scion Image (version beta 4.02;
Scion Corporation, Frederick, Maryland, USA)Z #4314
t}. ISH imageg] 7FAE 7|9 34¥ RNA granuled] &
Z2317] 943te ISH &9 imageE NIH Scion Image soft-
wareE o] &3] B35 ojuf gray scale intensity 50&
threshold & 3to] 71 o]AFS & signalZ H.okom, §H2 ¢
A7)E 10~100 pixel2 A st H ot

< i 8uR AlBEGa, AEe] Y4EEL
gt WES(% of control) EAISHATE AT
Mann-Whitney U test2 7 %33t}

2 o

HAMABA (normoxia) M EE0] RARa mRNA &8
0 OlxXl= HE

#Zo| apoptosis JA @ F Q] RARae] mRNA g
nAE 9% ISH 7oz £A18Ath RARa ¢ A 9
olulx At 259~3440) st fFrAA EH 413bp(Fig. 1A)
Z PCR 7o 2 53 A7 o8 279 539 DNA
£ 0% 4 AUATHFig. 1, right panel). ©] € transcription
vectorql pCRI-TOPOS] HindIII/Apal siteo)] cloningd} iz,
DNA sequencing©. 2 <13} th(Fig. 1B, left panel). Sense
cRNA probeE #E7] $3} o] AxF plasmid& Hindlll
2 Zg Aoz wrEx T7 RNA polymerased o] &3l
in vitro transcriptiond}{tHFig. 1B, right panel, S). o]}
DIG-UTPE #7}3le] cRNAE DIGE F A3} T Antisense
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Fig. 1. In vitro transcription of RARa gene. The DNA fragment
corresponding to amino acid 269-344 of RARa protein
was amplified by PCR using the primers shown in A.
The amplified DNA fragment (arrowhead in the lane
Ra in panel A) was subcloned into pCII-TOPO vector
(B). The identity and orientation of insertion was con-
frimed by DNA sequencing. The recombinant DNA
was linearized by digestion with Hindll or Apal, and
in vitro transcription was performed with T7 or SP6
RNA polymerase, respectively (B). M, DNA size mark-
er in base pairs. Ra, RARa. AS, antisense. S, sense.

cRNA probeE W57 93t AZF plasmidg Apalo.2
2 HEo g wE1 SP6 RNA polymeraseE o] &3}o in
vitro transcriptiond} § th(Fig. 1B, right panel, AS).

DIV129] s kA E ol 220 pg/ml)E A efd F DIV14
o A A4 RARa mRNA 82 antisense RNA
probe@ o] &3te] B3¢l THFig. 2). RARa mRNAE d,
HAEA, 7HAE 7)o F@H A (Fig. 2A). Boxje] Ld A
EE densitometer2 A A3 EXFS Mg wf Yol
k7t F7FtF o BAA F4E AATHFig 2B). 7HAE
714+ RARa mRNAS] £ 7} ¥ (granule) e 2 &
Ak g 7kAE 7)) £23H= mRNA granuled]
2 ZAE A3}, E5(20 ug/ml)2 A AlF 7oA RARa
mRNA 73 9) 2= Ags] 271545 0H69.8%, p=0.001)(Fig.
2Q).
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Fig. 2. In situ hybridization showing the expression RARa
mRNA in normoxia. SR (20 ug/ml) was added to
cortical cultures on DIV 12. On DIV 14, cultures were
subjected to ISH with DIG-labeled anti-sense RARa
cRNA (A, left panels). The images were converted in-
to gray 255 scale, the threshold of signal intensity was
cut at 50 (A, right panels), and the number of particles
(defined as 10-100 pixels) were counted (C). Scale bar,
20 um.
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A FAAA G oA R HoMe B Jr = wEs}t
AU HFig. 3B). 2 /i E7ie 48 RARa mRNA 3
Aol S 498 2715 QTH129.8%, p=0.001)(Fig. 3C).
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Fig. 3. In situ hybridization showing the expression RARa
mRNA in hypoxia. SR (20 ug/ml) was added to cort-
ical cultures on DIV12. On DIV14, cultures were ex-
posed to hypoxia and subjected to ISH with DIG-la-
beld anti-sense RARa cRNA (A, left panels). The im-
ages were converted into gray 255 scale, the threshold
of signal intensity was cut at 50 (A, right panels), and
the number of particles (defined as 10-100 pixels) were
counted (C). Scale bar, 20 um.
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A 247k o] Wk & RARa9 W@ IC 7 og
o] #3le #Hstdth(Fig. 5). RARa: AAAA &
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Fig. 4. Immunocytochemistry showing expression of RARa in
normoxia. SR (20 ug/ml) was added to cortical cultures
on DIV12. On DIV14, cultures were subjected to dou-
blestaining with anti-RARa and anti-PSD95 antibodies
which are labeled with Alexa 568 (red) and Alexa 488
(green) fluors, respectively. Separate and merge images
are shown in A. The RARa immunocytochemistry im-
ages were converted into gray 255 scale, signal was in-
verted (B), and the signal intensities in the soma was
measured (C). Scale bar, 20 um.

8927 (23.6%, p=0.001)(Fig 9B, Fig. 9C), 7} %
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Fig. 5. Immunocytochemistry showing expression of RARa in
hypoxia. SR (20 ug/ml) was added to cortical cultures
on DIVI12. On DIV14, cultures were exposed to hypo-
xia and subjected to doublestaining with anti-RARa
and anti-PSD95 antibodies which are labeled with Alexa
568 (red) and Alexa 488 (green) fluors, respectively.
Separate and merge images are shown in A. The RARa
immunocytochemistry images were converted into
gray 255 scale, signal was inverted (B), and the signal
intensities in the soma was measured (C). Scale bar, 20

um.
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