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. A Study on the Effects of Sunghyangjungkisan—ga-pogokyoung on
In -vitro Alzheimer'sﬂDisease Experimental Model

Jin-Sung Park, Hyung~Won Kang, Yeoung-Su Lyu
.Dept. of 'Neuropsychiatry, Cbllege-of Oriental Medicine, Wonkwang Univ. tksan, Korea.

Astrocytes are glial cells that play a major role in the inflammation observed in Alzheimer’'s disease
(AD). Upon stimulation from various agents, these cells adopt a reactive phenotype, a morphological
hallmark in AD pathology, during which they themselves may produce still more inflammatory
cytokines. Substance P (SP) can stimulate secretion of tumor necrosis factor-a (TNF-a) from.
astrocytes stimulated with lipopolysaccharide (LPS). Here I report that Sunghyangjungkisan- ga-
pogokyoung(Sgp) can modulate cytokines secretion from primary cultures of rat astrocytes. Sgp (10
to 1000 pg/ml) significantly inhibited the TNF-a secretion by astrocytes stimulated with LPS and SP.
Interleukin-1 (IL-1) has_been shown to elevate TNF-a secretion from LPS-stimulated astrocytes
while having. no effect ‘on astrocytes in the absence of LPS. Treatment of Sgp (10 to 1000 pg/mi) to
astrocytes stimulated with both LPS and SP decreased IL-1 secretion significantly. The secretion of
TNF-a by LPS and SP in astrocytes was progressively inhibited with increasing amount of Ii-1
neutralizing antibody. Neurodegenerative processes in AD are thought to be driven in part by the
deposition of B-amyloid (A8), a 30~ to 43-amino acid peptide product resulting from an alternative
cleavage of amyloid precursor protein. Sgp (10 to 1000 ug/ml) significantly inhibited the TNF-a

* secretion by astrocytes stimulated with—A-#—and IL-1. These results suggest that Sgp.may inhibit
TNF-a secretion by inhibiting IL-1 secretion and that Sgp has an antiinflammatory activity in AD
brain - ’

Key words : Tumor necrosis facter-a (TNF-a); astrocytes; Interleukin—1(IL-1); B -amyloid (AB)
Alizheimer’s disease (AD); Sunghyangjungkisan~ga- pogokyoung(Sgp); Substance P (SP)
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ELISA (enzyme-linked immunosorbent . assay)
£ murine rTNF-a, rIL-18, anti-murine IL-1
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(Minneapolis, MN)o}4 IL-6% PharMingen
(Cambridge, UK)olAl F¢3lAth Sejolgdy e
Life Technologies (Grand Island, NY)ol A ¢
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Table

Prescription of Sunghyangjungisan—

ga—-pogokyoung

BREEX LA HE(g)
¥ % Herba Pogostemi 6.0
BE I Fo}ium perillae 4.0
B It Radix Angelicae Dahuricae 20
KMME  Pericarpium Arecae 2.0
BIR%E  Poria 20
B & Certex Magnoliae 2.0
o o iz Agods 20
B B Pericarpium Citri Nobilis 2.0
4HE®  Tuber Pinellie 2.0
% ¥ Radix Platycodi 2.0
HER Radix Glycyrfhizae (Broiled) 2.0
4 ¥ Rhizoma Zingiberis 3.0
K % Fructus Zizyphi Jujubae 3.0
W 82 Rhizoma Arisaematis 4.0
K & Radix Saussurea 4.0
WA Taraxacum mongolicum 80
Total amount 50.0
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(3) SP Ajz: SP &9 LPS 2] HA &
E8g Fo8 A 3 2ol Az
c} HElo]= SPE 001% acetic acido] £33
t}. Acetic acid= glacial acetic acid® 1/10,000
2 A% g 0.2-um filter® o33 HAT. SP
AL A (ImM) 20T BHse] ALE A
of WS4Vt gl FHRI A AHEsS
=3

(4) AZEAHEDY] A= AEGd o A
A8 AXINEAY FHL Scuderd Fol 7|E
g Hbfe] Faled ot Wiy E ELISA Wies
Axsan. & AETIGHEY G2 FA= flat-
bottomed 96-well plate (Commg, . Rochester,
NY)ol 2% 239 (0.02% sodium azideE T+
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Eolz ZFRAE U] ¥t 2% bovine
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saline (PBS)2 XA = 2}"4 gEMNe HrEo

STCAA 2AER AvSHAT. T 005%
tween 20& 5% PBSE A9 A dFY
oz 43 4F ¥ AzxY AXYHERL 244
Zr Ao g AANE Zh wellel 100 pi¥ 7t
gte] 37TolAM 242 T g oA
0.05% tween 202 TH3F PBSZ 43 A3 3
rabbit & A2 1% BSAZ} &€ PBSE o} 43
o dA FEZ A F Z welld] st
37TAA 2AzHE<t WgstEa. oAl AA &%
Aoz 73 M I phosphatase’t ATE goat
anti-rabbit IgG (Sigma Co.) ZAE 4A %
2 Z wello]l Ha & g 37CAAM 243 Ak
3 F 53 AASRJG. AR A" F 005 M
NaHCO3¢ 0.05 mM MgCl2Z2 FA 5 Fdoj
28] A1 7! p-nitro phenyl phosphate (PNPP) 24
AE 100 w8 4 wellol 7tetq 10830 TS
=3 ©}g ELISA readerg ©}83te 405 nm
BgolA AT EA] ¢ SHA.
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A8¥ means *
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A &AM Zoff A

Table ol Yeldwps} ol M ARBmAMEZ

FE 2Ed A AT LPSe SPe) abel
g TNF-e9 293& #9498 Z3, LPSE
g5 Adgs des  AdHE= RH
TNF-e 9] £¥& 9zF A=3 W, LPSs} SP

g FA AAE Aol ATl wis 10 W
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o]’ TNF-a 9 ¥HlFo] F7t3c (P<0.05).
N A E) SP ©% A daiME A4
¥2 BE TNF- a——l Tuloﬂ dEg nAx
23gich

Table ol JeEbd uwpe} Zo] HARAXE A
AAEoIA T LPSE A& BFo I3t
¢} TNF-¢ 9 28%g zA33on, LPS SP
2 SA st wWEFAE W= TNF-e 9
2 FAAAA FUbstA &t ol @
A= £ 5% P nume A9 AT w
AR AFNME | YJAAETS BeEstd 2
EFEERBmMBATS ases A4

Table W. Effect of LPS and/or SP on TNF-a

secretion by rat astrocytes or microglia

Treatment TNF-a secretion (ng/ml)
LPS SP astrocytes microglia
- - 0.10£0.01 0.09+0.02
+ - 0.21£0.07 023£0.11
- + 0.15£0.02 0.08%0.06
+ + 1.21+0.18* 047x0.09

Astrocytes and microglia fraction (2 X 10° cells/well)
were isolated as described in Materials and methods.
The fractions were incubated for 18 h in medium alone
or in medium containing LPS (1 pg/ml) and/or SP (1 p
M). The supernatants were collected and frozen at -8
0C until assayed for TNF-a. Each datum value
indicates the mean + SE. of three separated
experimenis. = statistically significant differences - from
the control values (medium alone values) at P<0.05.
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Fig. 1. Effect of Sunghyangjungkisan—ga—-pogokyoung
(Sgp) on LPS and SP induced TNF-a
secretion in astrocytes. The cells (2 X
10° cells/well) were incubated for 18 h in
medium containing LPS (1 ng/ml) plus SP
(1 uM) with <various concentrations of
Sunghyangjungkisan-ga— pogokyoung (Sgp)
and the supernatants were collected and
frozen at -80°C until assayed for TNF-a
Each datum value indicates the mean +
S.E. of six separated experiments. =
staiistically significant differences from the
control values at P<0.05. ‘

3. LPSe9t SPoll 98t BF & MAMEZolM
-1 2ule] &5 a3

M AT LPS 2 SPE Aeste] wjokst
AR B £ s}y F8F G5 HATEHE
A2 493 1L-19 #& =359

Table el YEPA RAAY, SPE LPSE AS§
AAAE2 B8 IL-19 #8912 o F7A0F0
ol A FA £ 5 o n3g A9 9X
g HiAnAXAME 2 A5 37 vkt
%t} (data not shown).

Table HI. Effect of LPS andfor SP on IL-1
secretion by rat astrocytes
Treatment
IL-1 secretion{ng/ml}

LPS SP

- - 0.04£0.02
+ - 0.09%+0.03
~ + 0.04£0.01
+ + 0.91 £0.05%

Astrocytes (2 % 10° cells/well) were incubated for 18 h
in medium alone or in medium containing LPS (1 pg/mi)
andfor SP (1 uM). The supernatants were collected
and frozen at -80C untl assayed for IL-1. Each
datum value indicates the mean * S.E. of three
separated  experiments. «  stafistically  significant
differences from the control values (medium alone
values) at P<0.05.

4, EETRBMBEARO ot 23 5 AAA
ZollAM LPS2t SPoll sl |xse L1
ofx &}

£Hief

o AAEZRE LPS9 SP 54 IL-19
Eujo] glojA EFIERBUMELE] E3E &
A7l Hal 2T 7 H AZAZA 9@
Tro EFERBMABAES Frlstod 18 A
FEN MG S IL-19] FuFE ZAEHA
. EFEIESHMMBAIEN-1000 ng/mhE ¥ A
FATERE IL-19 £¥18 AU HFig. 2).
ol g BFERLMIBEAIS] A4 &I 10-1000
pg/ml FEA FAgHoZ {FoAdel AN
(P<0.05).
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Fig. 2. Effect of Sunghyangjungkisan-ga-pogokyoung

(Sgp) on LPS and SP induced IL-t
secretion in astrocytes. The cells (2 X
10° cellsiwell) were incubated for 18 h in
medium containing LPS (1 ng/ mi) plus
SP {(1uM) with various concentrations of
Sunghyangjungkisan-ga—-pogokyoung (Sgp)
and the supernatants were collected and
frozen at -80°C until assayed for IL-1.
Each datum value indicates the mean =+
S.E. of five separated experiments.

« statistically . significant differences from
the control values at P<0.05.
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ZollM TNF-a2f 28| AXIYE F L1 BE
tel

I

Bethea™ 5& = AAMZN IL-10] 23
TNF-o mRNA® #x 3 EHzd $¥4& &
aebgich BFERBME LI o3 ¥ 434
E2RE TNF-e9 £38] A a7t IL-1 4
Mg ARAZME BA3Y] e, 43" o 4
AATANA F IL-1B FA THE H¥sAh
H QAAAE wlFAel LPS (1 pg/mD)st SP (1 p

A 2735 2001 -

ME A& og 3 IL-1p FAE AJtsto 18
A7k o] TNF-o #9% & ZA33t4h

Fig. 3o vtebd upst o] & IL-18 FAE A
2g T2 TNF-e¢ 4ol HasAch 3
IL-18 A9 ox E3E 10-100 ng/ml 5=
A A8t d (P<0.05).
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Fig. 3. Effect of IL-1 antibody on LPS and SP
induced TNF-a secretion in astrocytes.
The cells (4 X 10° cells/wel) were
incubated for 18 ‘h in medium c¢ontaining
LPS (1 pg/ml) plus SP (1 uM) with
various concentrations of IL-1 antibody.
The supernatants were. collected and
frozen at -80°C until assayed for TNF-
a. Each data value indicates the mean

"+ S.E. of three separated experiments. =
statistically significant differences from the
control values at P<0.05.
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Fig. 4. Effect of Sunghyangjungkisan—ga—pogokyoung
{Sgp) on ABplus IL-1 induced TNF-a
secretion in astrocytes. The cells (2 X
10° celis/well) were incubated for 24 h in
medium containing AB (20 pg/ml) plus
iL-18 (10 ng/ml) with various concentrations
of Sunghyangjungkisan—ga-pogokyoung
(Sgp) and the supernatants were collected
and frozen at -80C—untii -assayed for
TNF-a. Each datum value indicates the
mean = SE of five separated experiments.
i, Com; 2, AB; 3, IL-18 4, AR + IL-1
B; 5, SgP (10 pg/mi) + AB + IL-18; 6,
SgP (100 pg/mh + AB + WL-1@ 7, SgP
(1000 pg/ml) + AB + IL-18 = stafistically
significant differences from the ABplus
IL-18 control values at P<0.05.

7. EFFRBMEAIO 25t olzh x| MaM
ZollM AB2t IL-1Bol 2l FEEE 1L-6 &8
°of o9 &1}

A

EHFIEREINAHEATE] AR IL-1B olaf &4
gd A7 AAMEZRREY PuHE HE84E
4 F IL-69) &vlo uX &= a74E E45d
Fig. 5ol vebd ute} Zo] AR IL-1p @5
2 AeBg A A o JYATER
B IL-69] ¥ujzko] s F7hstHot.

EFEREMBEAES 100 pg/ml F=oA
IL-69 EulxF AJa] 347 dA43Ad. 2=y
EHFFRBEMABAK 10, 1,000 ng/ml XA e
238 IL-69 ®ulFo] Frstdt Ay RE
Aol 2FERBINEAES & AXFAHS
FEHA Fxoh

2500
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Fig. 5. Effect of Sunghyangjungkisan-ga-pogokyoung

(Sgp) on ARBplus IL-1 induced IL-6
secretion in astrocytes: The cells (2 X
10° cells/well) were incubated for 24 h in
medium containing AB (20 ug/ml) pius
IL-12 (10 ng/mi) with various concentrations
of Sunghyangjungkisan -—ga-poygokyoung
(Sgp) and the supernatants were collected
and frozen at -80°C until assayed for
IL-6. Each datum value indicates the
mean * S.[E. of three separated
experiments. 1, Com; 2, AB; 3, IL-18 4,
AB + 1L-18; 5, SgP (10 pg/ml} + AR +
IL-18; 6, SgP (100 pg/mi} + AB + fL-1
B 7, SgP (1000 ng/mbh + AB + IL-18 =
statistically significant differences from the
ABplus IL-18 control values at P<0.05.
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FAZRYE IL-19 261E A3 o3
EFEREMBAKY A AIHE 10-1000 1
g/ml FEA BAGH R ool AU

4. ¥ JAAE wjokelo] LPS (1 pg/mhet SP
(1 mME A2 g8 3 IL-18 FAE H71st
o TNF-e¢ #8%S ZH¢ A7, 3 IL-1B &
AZ A T TNF-a ¥H|ZFo] #xsddr).
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