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on hypoxic E18 cortical neuroblast.

the acute stage. {J Korean Oriental Med 2001,22(1):63-77)

The Effects of Daesiho-tang Extracts on Hypoxic E18 Cortical Neuroblast

Ji-Hyoung Kim, Seung-Hyun Chung, Gil-Cho Shin, II-Soo Moon", Won-Chul Lee

Department of Circulatory Internal Medicine, College of Oriental Medicine, Dongguk University and
Department of Anatomy, College of Medicine, Dongguk University"

Objectives : In acute stage of CVA, many patients experience Bugibultong (58 ANEIE) as a symptom. Daesiho-tang is
one of the most useful prescriptions for constipated stroke patients. This study investigated the effects of Daesiho-tang extracts

Methods : To evaluate the effect of Daesiho-tang extracts on enuronal death caused by hypocia the neuronal viability and
protein expressions of NMDA receptor subunits, «CaMK [| PDE2 PSD95 densin-180, ¢EF-1a and GFAP were investigated.

Results : We guessed that Daestho-tang extracts worked to protect against cell damage through effecting on the protein
expression of PSD(post synatpic density), especially increase of aCaMK [ , eEF-1a PDE2, PSD95 and densin-180

Conclusions : According to the above results, it is supposed that Daesiho-tang is clinically applicable to stroke patients in

Key Words: Daesiho-tang, hypoxia, E18 cortical neuroblast, PSD
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Table 1. The Amount and Composition of Daesiho-tang Extracts

2] & sty 2 JdE n otary evaporatorol] A 100
m2 FEHId T2 A2 T KEWE FEE
25.64gS AATh

2, diy

1) A7 A 2ol F3} A 2kaa 2]

A1 18U (embrionic day 18: E18)H  Z](Sprague-
DawleyA)e) U5 AR LS KeiBeE A
FAop) g sl e A A9 44 0
100, 500, 1,000 2 5,000ue/ml®) FE2 KEHABHS
AYg 4P T2 o] Brewer 509 W) w
2w ook-a}aau}. 1898 A dy o) 5)
AE Bl 3~5831 2o e, A3 £25t
of El189] HE —.56‘}3"11’4- B A 22 S 370
A 5837F 025% trypsin© 2 2|3} 1mM sodium
pyruvate®} 10mM HEPES(N-[2-hydroxyethyl]
piperazine-N- [2-ethanesulfonic acid], pH 7.4)7} A7}
© HBSS-£9%(Hank s Balance Salt Solution, GIBCO
BRL, USA) 5ml 2 4~53] A|H sl W3- FGAIZ
th 22 F Inl Hank&Ho 2 &7)3 & B &
Fo] 7L &7 THE pasteur pipette O 2 6~73] &
HAA AAAEE ZAZAG E41E AEE 2O
I AEFE 233 T 2k 4,000 cells/mm?® 5] A B27S
A 7}3} plating Neurobasal media(GIBCO BRL)(100m!
Neurobasal, 2m! B27 supplement, 0.25m! glutamax I,
0.1ml 25mM glutamate, 0.1m! 25mM 2-mercap-
toethanol)ol] &3} 5% CO2 v ol A v A3t ¢}

£ 2~3Y 7FHE o2 w|gH-E feeding Neurobasal

Species Part used Latin name Weight(g)

Bupleurum falcatum L. Roots Bupleuri Radix (5%40) 16
Scutellaria baicalensis GEORGI. Roots Scutellariae Radix (8%) 10
Paeonia lactiflora PALL. Roots Paeoniae Radix (Z%5) 10
Rheum coreanum NAKAL Roots Rhei Rhizoma (&) 8
Poncirus trifoliata RAPIN. Ungrown Fruit Ponciri Fructus (FUE) 6
Pinellia ternata BREIT. Rhizoma Pinelliae Rhizoma (£ E) 4
Zingerber officinale Rosc. Roots Zingiberis Rhizoma (R E) 4
Zizyphus jujuba MILL. Fruit Jujubae Fructus (KZ8) 4
Total 62
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media(100m! Neurobasal, 2ml B27 supplement, 0.25m!
glutamax DZ. 1/3% w3t
AzARE 79 B HFE BI8 o= 9847
M ZE CO2 Water Jacketed Incubator (Forma Scien-
tific, USA)Z o] &3}la] 98% N2 /5% COz 373l A 3
AlZE HElsted AtaEE RS
) WA SR AEEAY D A EA IR R BF
KL M EEAL Zhz} Neurobasal B 2] ol 7
Q7 vl vz A7 B8 v 5 A AAA
%2 g4AEnZoz AEYYE BReln MIT
iy cl§otl 42§ AT
AZA PAEIE AREE BT T
3ol A% dz2T JJr AP EI8 th 9] 447
AEE 9ot 2 oz ALY e #adstan A
E&5 243
3) MTT assay
MTT assay+ 96-well plated]] 7L 7F uj ok &t
(4,000cell/mm?, 1004 medium well) 3 2] E18 vjj > 3]
HABALE o] &3ttt WAl E A2 upro](180
HYMTT 20045 2-& T 37Tl A 4r]3F 5 vl &
g oh3 AAEE (900 x g, 108) &85 AA L,
ethanol-DMSO(dlmethyl sulfoxide)(1:10 &8) 1504
31 2083+ B3t formazan 27 & §3A12
3?— ELISA microplate reader(Sierra Resources
International Inc, USA)Z optical density 650am ol A]
FHEE S8

Table 2. Details of the Antisera

DRG] AR ES o1& AL

s uAE 9 (65

o) 252kl

AAt A 3Y T uf L7124 well plae)E 25
Aol eolen WIAE 50049 ice-cold D-
PBS(0.1g/L CaClz, 0.2g/L KCI, 0.2g/L KH2POa,
0.1g/LL MgCl2-6H20, 8.0g/L. NaCl, 2.16g/L Na2HPO4-
TH20)Z w s £t} D-PBSE 4C methanol(500
WE DB 5B AE T 20T methanol(500 )
2 OA z@d 5 -20TedA 20870 FAh
methanol- ice-cold D-PBS(5004)% w33} 158
% preblock solution[0.05% triton, 5% normal goat
serum in h-PBS(20mM NaPOs, pH 7.4, 450mM NaCl)]
S B3 4TodA 1A Ao 12 A -
2,000~5,000)% Y31 4TAA 1A 8hgAI 7 &, 4
2o A preblock solution® 2 2084 33] 42 &%)
t}. Alkaline phosphatase-conjugated 23} &A|(1 :
1,000)2 Y3 thA] 1A17F B9 ¥hex17] & D-PBS
2 1584 33 A33t1 5-bromo-4-chloro-3-indolyl
phosphate P-toluedine salt(BCIP)$} p-nitro blue
tetrazolium chloride(NBT)Z do] 2 A} A}

Ay Hea BAel 4 ¥ 83 Sources o)
<3} ZCHTable 2).

5) ™ < & A (immunoblot)

35mm culture dishol] ¥ k3t AN AN EE 483}
o 1 x stop buffer(100/dish)] 23 1007ClA 58
b Aelatdet 247h 20uge] @l A2 8% SDS-poly-
acrylamide 2 77} ¥(SDS-PAGE)3} 1, nitro-

cellulose(NC) membraned] &7 (100V, 1A}ZH),

Dilutions of

Dilutions of

Antibody Host First Antibodies Second Antibodies Sources
NR2A Rabbit 1:5,000 1:1,000 AR A R}
NR2B Rabbit 1:5,000 1:1,000 A} A 2
aCaMKII Rabbit 1:5,000 1:1,000 RpA A 2
PDE2 Rabbit 1:5,000 1: 1,000 DiaSorin
PSD-95 Rabbit 1:5,000 1:1,000 A4 A &
densin-180 Rabbit 1:5,000 1:1,000 AA A2
eEF-1a Rabbit 1:5,000 1:1,000 AFA| A2
GFAP Rabbit 1:2,000 1:1,000 Sigma

GFAP: glial fibrillary acidic protein
* A A Z et antiserume FR et o Fo)st BYS

B2 YH ALt
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Ponceau S€[0.1% (w/v) Ponceau S, 0.1% acetic
acid]e &2 S8 G438 3, FREE gt B
AR HAE sttt NCE TTBSE A
(10mM Tris-HC, pH 7.5, 200mM NaCl, 0.2% Tween-
20, 0.02% NaN3)©e 2 1087t A& sl3 40l A 16~
18A12F A2t &, 12} a4(1:2,000~5,000)8 ¥
2417 WA T NCE TTBS &0 2 10874 4
2] A&}, alkaline phosphatase-conjugated 23} &t
A(1:2,00008 ¥ 2A13F ¥HgA17) F TTBS&9o
2 10824 23], TBS(10mM Tris-HCI, pH 7.5,
200mM NaCl, 0.02% NaN3)&H o 2 23], alkaline
phosphatase 43 4-%(100mM Tris, pH 9.5, 100mM
NaCl, 50mM MgCl2)e. & FHA A A st .
BCIP(5-bromo-4-chloro-3-indolyl phosphate P-
toluedine salt) @ NBT (p-nitro blue tetrazolium
chloride)E ¢ 1 F2olA WAAZ] & FHFZ A
Hslo) WAL 4590 B %H £4.2 NIH Scion
Image Beta 3b software(Scion, USA)Z. immunoblot]
signal & scand}a] density S 27 &)t}

6) A7EA

2 AddA Qo7 AFte] BAXE G fold A
%€ Sigma Plot program 4.0(Sigma, USA)| )3}
B =s

2

1. REERHO0| MZSHof o[x[= Het

S0ug/ml & 5X(concentration of Daesiho-tang, DC50)
2 REHES A EI8 AN A EA =
vacuoleo] EAE A E7 BaAEgom, 100 © 500
ve/ml 9] XA AL vacuoled] A717} 2713 M7}
&3 AU rKFig. 1, arrowhead). T3 1,000 2
5000ug/ml EEAME BE AR T} 4577}
FA3) golA Al Ao 2 FHH T wElkA o]
Fo] A ANXE 500ug/mio] FE7A T AP RFO
= A% s thFig. 1).

KEERREC] =X 2 A 7E Neurobasal B A] o] 7
DIV 53t vieket AE 7o) AAAE AEEE A}

66

3 A, 22 v|sked 50, 100, 500ug/ml T2
KERES Ml AETdE 42 101.548.1,
97.7+12.2, 82.7+1.8%(n=3)2] AZ=L& Jeh]o
™ (Fig. 3), 500ug/ml FEoA YEL Fare
Mann- Whitney U testo] A} P<0.0524 #2]%+ Z}o]
7F AATHFig. 3, star).

2. MZAL @Xlof o|x|= FE
KRB ANLSE F23 E18 v FA £
o] H&Egd v)Ae JE MTT assayS 0] &3}

o

3

ZARIA T 3 AtE N A o2 AAA L] e S
FAQ A KRGS SOug/ml A2 AEFA
L& vacuoleo] Y M Eo|A #2E Q) o v (Fig.
2, arrowhead), th 270) |8t Fegdoz & W
35 VERNA] 2%k, 100 2 500ug/mi-S A 23 4
ol A& vacuoleo] Bo] Ao} AP Aow
FAE = Al 27} &3] B2 = tHFg. 2, asterisk).
ArteFE L WS EE MTT assayE ©]

o AEET 5 AT KRGSl H7FEA]
Qe gz vlsle] 50, 100, 500ug/ml X2 K
RS Mg ddFdMe 27 98.7+214,
99.0429.8, 66.7420.1%(n=8)2] A&&< Jeh)Y]
th(Fig. 3).
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3. YA o|xl= HE

1) NMDA<§-4| 2] ¥ g}

NMDA 4 & F+A3te @¥laQd NR2A= 4
AR KRERES 50ug/mi¥t 100ug/ml 5
T2 AHeg 4dvy dxre xdd & ws}
AA o} 500ug/ml LA E 120.6%E FHo] &
7vstd T a2k AR A= 50, 100ug/ml 5
T2 Aeg AFTL 139.6, 129.8%, WEFL
1378, 129.7%2 E3 o] Z7}E7)= stgert Ad
23 glzFo] & o)/t AATE 500ug/ml EEZ
A AP LE 241.8%, W2 1612%E AT
o] tjzol| Bl EdHo| AA FrIEtAth NMDA
F4A4 2 TA5HE NR2B ober9] o] A$- 3 4ikAag
Ao e ¥ gzo] £ Aste alol7t 2
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Fig. 1. Effects of Daesiho-tang on the neuronal morphology before hypoxic shock.
Embryonic day 18 (EL8) cortical cells of the fetal rat(Sprague-Dawley) brain were dissociated, cultured for 7 days in vitro(DIV) in
the normoxic environment (37, 5% CO2) as discribed in detail in Materials and Methods, and observed under a phase-contrast
light microscope. Small and large vacuoles were marked as arrowheads and arrows, respectively. Numbers indicate concentrations
of Daesiho-tang in micrograms per ml. Empty bar, before compensated with neuronal viability. Filled bar, after compensated with
neuronal viability. Numbers, concentration of Daesiho-tang(DC) in ug/ml.

A2 B3NN E 50, 500ug/nl FE
7oA 242 154.7,1633% 2 K& o]
Fom, 100ug/ml FEAME 91.6%% 7t
S CHFig. 4).

2) eCaMKII 2 PDE2¢] ¥13}

aCaMKll= 3287 oA KRS <
frojgt Mzt it aeu ALtag A
oAl BHo] It Frheld AAANEFE B
HS AF 100ug/nl BN 724%2 FHo) 7+

£

s
2

A9 3, 50, 500ue/ml =AM E 72H2F 110.3,
136.4%= F&o] Z7}8tgth

PDE2:= #/4abA3k7 A ielA & 50, 100, 500
ug/ml =X 7+t 111.0, 122.6, 151.0% = R o]
F7hst o, Aiasd AgTo)M e 50, 500us/
ml FZo)A 103.8, 133.3%2 Hdo] Z7tella,
100ug/ml A= 853% % B#o| <zt ZAaddct
(Fig. 5).

3) PSD-95 2 densin-1802] ¥ 3}
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. o Dpctoo * DC500

Fig. 2. Effects of Daesiho-tang on the neuronal morphology after hypoxic shock.
E18 cortical cells were dissociated, cultured in the Neurobasal medium as described in detail in Materials and Methods. On 7 DIV
cells were incubated in the hypoxic environment(98% N2/5% CO2) for 3 hrs, then further cultured for 3 days and observed under a
phase-contrast light microscope. Vacuoles are marked as arrowheads, and a neuron with many vacuoles as an asterisk. Numbers
indicate concentrations of Daesiho-tang in micrograms per ml. Bar, 20 ym. Numbers, concentration of Daesiho-tang in ug/ml.

Effect of DS on Neuronal Viability

150
- O- insult
2\0, O +insult
S 100 [-
]
@
S ot
2
=
w
0 | , ,
0 50 100 5002g/ml
[] -insult(%) 100 101.5 97.7 82.7
[] +insult(%) 100 98.7 99.0 66.7

Fig. 3. Effects of Daesiho-tang on the neuronal viability
E18 cortical neurons (7 DIV) were incubated in the hypoxic environment(98% N2/5% COz2) for 3 hrs, then further incubated in
normixa for 3 days in the Neurobasal medium with various concentrations of Daesiho-tang. Cell viability was calculated after an
MTT assay and expressed as percentages of control. Empty bar, normoxia. Filled bar, hypoxia. Asterisk, P<0.05 (n=8). Star, P<0.05
(n=3). DS, Daesiho-tang.
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A 300 B 300
NR2A(insult) NR2A(insult)
200[ -~ on - 200[ ~" Tt mtmmomoooooos
100} -] - , " - 100f A ﬂ_l """ ‘(_H'
0 Y 50 100 500 0 0 50 100 500
1] 100 137.8 129.7 161.2 IE] 100 1165 80.3 107.2
[E] 700 139.6 129.8 2418 |3 1001147 821 1296
C
*
L ¢/;
- . P
D 300 E 300
NR2B(insult) NR2B(insult)
200f "7ttt 200f =" Tt TTmommmomomeos
mlmdl] mmm
0 0 50 100 500 0 0 50 100 500
] 100 152.7 915 108.9 ll:l 100 789 96.6 76.6
] 100 1547 916 163.3 |3 100 777 988 926
F 0 50 . % 500
w, ¥ /
5 ;
? L4 '
= -~
— m—

Fig. 4. Effects of Daesiho-tang on the protein expression of NMDA receptor subunits.
EI8 cortical neurons (7 DIV) were shocked in the hypoxia as in Fig. 3, then, returned to normoxia for 3 days. Cells were scraped,
solubilized in 1 x gel loading buffer, and electrophoresed in an 8% SDS-polyacrylamide gel. Proteins were transferred to a
nitrocellulose(NC) membrane and immunoblotted with specific antibodies. A, NR2A immunoblot of the hypoxic sample. The bands
were scanned and signal intensities were expressed as percentages of control. B, NR2B immunoblot of the normoxic sample. C,
immunocytochemistry of the hypoxic neurons with an anti-NR2A antibody. D, NR2B immunoblot of the hypoxic sample. E, NR2B
immunoblot of the normoxic sample. F, immunocytochemistry of the hypoxic neurons with an anti-NR2B antibody. Empty bar,

before compensated with neuronal viability. Filled bar, after compensated with neuronal viability. Bar, 20um. Numbers,
concentration of Daesiho-tang in microgram/mil. ’

PSD-95= 74 2 Aol KB < At
atod EHo] uf Fretch B 3AasE AET Densin-180) 734 /3 ta@7 oA tlzFel| »)
AN KEEHAE 50, 100, 500 wg/ml =o)X 27 St S0ug/mle] EEolA 95.1%F <k7re] BFE7IA
104.6, 127.2, 180.1%2] RHZ7)E, 44087 28 £, 100, 500 ug/ml FEAME Z2F 1121, 1302%2
FolM e 247} 138.0,115.1,202.1% 2 Fdo) 2718t BHo| Zletd o, AL eA M E 100ug/nid)
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A 300 ] B 300
PSD-95(insult)

200

PSD-95(noinsult)

100

o ,

o 50 100 500
(]| 100 136.3 115.0 134.7 [] 100 1062 1243 1489
100 138.0 1151 202.1 100 1046 127.2 180.1

D Densin-180(insult) E
200} -------mmmmm e oa
pansnlian I!
0
100 0 50 100 500
[l 100 1183 991 1t6.2 []] 100 966 109.6 107.7
El 100 119.9 99.2 174.4 100 95.1 1121 1302

Fig. 5. Effects of Daesiho-tang on the protein expression of PSD-95 and densin-180

e

E18 cortical neurons (7 DIV) were shocked in the hypoxia as in Fig. 5, then, returned to normoxia for 3 days. Cells were scraped,
solubilized in 1 x gel loading buffer, and electrophoresed in an 8% SDS-polyacrylamide gel. Proteins were transferred to a
nitrocellulose(NC) membrane and immunoblotted with specific antibodies. A, PSD-95 immunoblot of the hypoxic sample. The
bands were scanned and signal intensities were expressed as percentages of control. B, PSD-95 immunoblot of the normoxic
sample. C, immunocytochemistry of the hypoxic neurons with an anti-PSD-95 antibody. D, Densin-180 immunoblot of the hypoxic
sample. E, Densin-180 immunoblot of the normoxic sample. F, immunocytochemistry of the hypoxic neurons with an anti-densin-
180 antibody. Empty bar, before compensated with neuronal viability. Filled bar, after compensated with neuronal viability. Bar, 20
um. Numbers, concentration of Daesiho-tang in microgram/ml.

99.2% 2. °Fz7te] BAZAE, 50, 500ug/mi] & vt 7}z 140.8, 1149 2 124.1%2 Z75lg 0

SoiM = 1199, 1744% 5 K& o] Z718}A tHFig. 6). AL A N = 50, 100ug/ml E=NA ZdZ
4) eEF-1a2] ¥ 3} 108.4%, 108.5% & t] 29 107.0, 108.4%%} X & <]
eEF-las AAMASAGNE 1d8o] 47t =7} kel 7F A9 gl ot 500 wg/miA N 181.1% % &

sto] AT 50,100 2 500 ug/ml FEoNA 2T do| F7Feksl thFig. 7).
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A 300 B 300 -

eEF1a(insuit) eEF1a(no insult)

200 200F ~= === s s e
0

[ 50 100 500 0 50 100 500
) 100 107.0 108.4 120.7 ] 100 143.0 112.3 102.6
100 108.4 1085 181.1 O] 100 140.8 1149 1241

. s . DR 5
C 0 50 600

. H ~ « “;l g‘\ ;
» " Iy . :; .. «1",’ . .
- R N
“Sli———— a8 . @
D E 300
GFAP(no insult)
200 -------------------
it
4] : 0
0 50 100 500 0 50 100 500
O 100 276.9 104.6 101.6 | 100 97.1 96.3 90.3
| 100 280.5 104.7 152.4 ] 100 956 98.6 109.1
F soll © % s00
s ~ fooe
% . ’;’ ¢
#x
- }” 7 4
R \ -
¢ !
' B 18
— —"

Fig. 6. Effects of Daesiho-tang on the protein expression of eEF-1a and GFAP
E18 cortical neurons (7 DIV) were shocked in the hypoxia as in Fig. 5, then, returned to normoxia for 3 days. Cells were scraped,
solubilized in 1 x gel loading buffer, and electrophoresed in an 8% SDS-polyacrylamide gel. Proteins were transferred to a
nitrocellulose(NC) membrane and immunoblotted with specific antibodies. A, eEF-1e immunoblot of the hypoxic sample. The
bands were scanned and signal intensities were expressed as percentages of control. B, eEF-1a immunoblot of the normoxic sample.
C, immunocytochemistry of the hypoxic neurons with an eEF-1a antibody. D, GFAP immunoblot of the hypoxic sample. E, GFAP
immunoblot of the normoxic sample. F, immunocytochemistry of the hypoxic neurons with an anti-GFAP antibody. Empty bar,

before compensated with neuronal viability. Filled bar, after compensated with neuronal viability. Bar, 20um. Numbers,
concentration of Daesiho-tang in microgram/ml.

5) GFAP 3} 500ug/ml FEAA 27} 280.5,104.7, 152.4% = EEH
ol Eel| SojHor FHHE ofwHitd o] F/FIATHEg. 7).
28 2 (glial fibrillary acidic protein: GAFP .4 AE A
tagdgdse AL dxd BF Fdl ¥
57} g, ARABAAAE 4E2 50, 10,

)
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Expression of Synaptic Proteins

0 50 100 500 xg(DS/ml)
Sample |- - NR2A
Control
Sample
Controf NR2B
Sample l l CaMKI|
Control L ]
Sample PDE
Control
Sample = PSD-95
Control —
Sample

P l i Densin-180

Control I : ]
Sample I ] eEF1a
Control l ]
Sample R '
Control GFAP

Fig. 7. A summary of immunoblots with antibodies specific
to various synaptic proteins with or without hypoxic
insults(Treated and Control, respectively).

PSD-95 double bands were marked as arrows. Numbers,
concentration of Daesiho-tang in microgram/ml.
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