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Effects of Jingansikpung-tang and Gamijingansikpung-tang Water
Extract on the Cultured Spinal Sensory Neurons

Young Suk Seo®, Sang Hak Yun, Seung Ryong Yeom, Su kyung Lee,
Byung Cheul Shin, Young Dal Kwon, Yung Sun Song

Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Wonkwang University

To evaluate the mechanism of oxidative damage by Xanthine oxidase(XQ) and hypoxanthine{(HX)-induced oxygen
radicals, XTT assay was carried out. Neurofilament EIA and PKC activity were measured to evaluate the protective
effect of Jingansikpung-tang(JST) and Gamijingansikpung-tang(GJST) water extract on cultured spinal sensory neurons
damaged by XO/HX, after the cultured mouse spinal sensory neurons were preincubated with various concentrations
of JST and GJST water extract for 3 hours prior to exposure of XO/HX. The results were XO/HX decreased
significantly, in proportion to concentration and exposed time, the survival rate of the cultured mouse sensory neurons
on XTT assay. And in proportion to concentration and exposed time on cultured spinal sensory neurons, XO/HX
showed the quantitative decrease of neurofilament by EIA, increase of PKC activity, but JST and GJST showed the
neuroprotective effects against decrease of neurofilament and increase of PKC activity by XO/HX. From the above
results, it is concluded that XO/HX have a neurotoxic effect on cultured spinal sensory neurons and the herbs water
extract, such as JST and GJST prevent the toxicity of XO/HX effectively.
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1. N3
1) &8
= Ago) AT S22 ICR AEY 4% 39 Addl |2
ole 4FE AHESINCL
2) okxf

2 Aol A3 MARASRS NPNES (BERhaH
) Vol gABIGOM, o= ABrishm QlikshbE o)A
FUB & AXMBl AIEBIN I, BFGEERD, MRS 2
ol g 282 tigd Loi(Table 1, 2).

Table 1. Prescription of Jingansikpung-tang (JST)

herbal name pharmacognostic name weight(g)

& B Radix Achyranthis 10
R@B Haematitum 10
B B Fossilia Ossis Mastodi 6
O Concha QOslreae 6
& K Carapax Testudinis 6
=RSE: Radix Paeoniae [ actfiorae 6
X % Radix Scrophulariae 6
PR IES Radix Asparagi 6
I B F Fructus Meliae Tooserdan 2
B ¥ Fructus Hordei Germinatus 2
[ Herba Artemisiae Capillaris 2
¥ = Radix Glycyrrhizae 15

total amount 63.5

Table 2. Prescription of Gamijingansikpung-tang (GJST)

herbal name pharmacognostic name weight(g)

LS B Radix achyranthis 10
REE Haematitum 10
E B Fossilia Ossis Mastodi 6
H @ Concha Qslreae 6
& K Carapax Testudinis 6
B 5 E Radix Paeoniae [ actiflorae 6
EA Radix Scrophulanae 6
F el S Radix Asparagi 6
I 2 Fructus Meliae Toosendan 2
B ¥ Fructus Horder Germinatys 2
S Herba Artemisiae Capifiaris 2
H ] Radix Glycyrrhizae 15
A K Fructus Chaenomelis 6
B E Cortex Erythrinae 6
5 # Herba Siegesbeckiae 6

total amount 815

2. BpH

1) oo =&

FFHRRE 203.2g, MEHEAERE 2037532 212t Q8
kAol 1 Y2718 BASle] 2417 ¢ WEV 2 WESH
% 3,000rpmollA] 2087 AU BRI I E SHIIE 2Y 55

§ F SEAZI00A A1 SEAZTEI] 2h7} 46.04g, 40.62g
9 B2 AIRE AArt

£ d8lo] AKg3 28| 2= xanthine oxidase(XO, Sigma)9}
hypoxanthine(HX, Sigma)Z4] XO= 100mU/ml, 10mU/mi,
1mU/ml9] AEAE, HXS) AL 1M, 100mM, 10mMS) X} ol
2 9rso] Wothol BUS F AE P HHE QOT 4 A}
oAU 293 4 2™ aigdo) Hriskad AIE3INT
3) AlX v

HEZZAAHEY el Michikawa §9 2ol wiz
AlYSKICE & 4% 3U¥ dF oA HESE HLREE 0.25%
trypsin®] ZEFME phosphate buffered saline(PBS)2.2 Agigt &
36T, 5% COy/95%airZ ZEE &7} HollA uieFsidct ik
25 & 10% fetal bovine serum(FBS, Gibco)o] ZEM¥ Eagle's
minimum essential medium(EMEM, Gibco)2 & 33 MHE &
Pasteur MHOZ HEZE BECIA|IZCE 2E2IF HMZEE Poly-L-
lysine(Sigma) 2.2 HAEIE 96-multiwellol 3x10%ells/ well®} ™
T2 NZE EF0IcE 258 MEs 3y 1H0F MEZ uiY
HOZ WSl FReH 78 SO igE B ARl ARE3INCE

4) A7 Al

AR 717E MF 9 ALUZRIAM T v|Rle EEE £
Al 15l YEAIZE ast H4nzRIZHEE 0.6%D
glucoseZ} ¥ MEM2ZE 33] AA$H tie 1~200mU/ml
xanthine oxidase(XO)oll 0.1~50mM hypoxanthine(HX)S &3z
SLE Il E81¢ ti2 olE 71219 eigrollA] 1~244]
7F &0 AElsh & Bt
5) Al Z54E B Yojgs 4%

(1) MzYES BAH - XTT g

XTT(Sigma)?] TEES SHME Aot iy AEHEE
Triton-XZ 33] MX &, A AESH 50ug/mee) XTTE welld
0.1me# 2& c}Rol cooking foil Z A4 WG X[t & 547+
& 37T, 5% COZ ZEF FH27100A] et iy S48
3. spectrophotometer2 530nmoilA] AL E EFsI 2T
I 8lal ZASICE XTT assays 530nmollA] 2190} F4=dol] vz
Sl MES WEEES FF5He 248l

(2) FREEY YolaH AF
@ TNE-§ &5

TNF-Boil thgt &AL 719 SIIREES FEe AR
A3l 0431 559 TNFPE AaAR7IU SRE &2 Wt
Aeldh & HeF2AAA M Zo) n)X]s TNFH 842 HAE
BEE '—3‘?30“ Al ZAYSIRCE

@ PKC &3 &%

PKCOl & ZE2 XO/HXL} ShbiE dBAIRY S¢ &
28t AAMES Hu B9 2P met Adgsiiot &
Tris-HCl S&ER(50mM)T} &4 peptideZ ZF$H Q20| &
A 7¥810] 25TollA] 1587 d2A17) ThHe 50 ulE 15l P8l
Zololl 4 ARAIZCE X7 4EH & 75mM QlAIEWo g
AETE CIg H8A S0 sl FFEIRTE

a4
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® Neurofilament §AHE A2

Sl AIFMEE PBSE 33 AlAGle YdREE -4
71 T} 0.2% Triton X-1000] &g PBSE 33 MAHSIct A
% 28 % NEI4(1:100, Sigma)Z 14]7F EQF BISA17) & 0.04%
O-phenylenediamine(OPD, Sigma)Z} 0.02% hydrogen peroxide
Z XEl8 t12 Dynatech Microelisa reader2 490nmoliA] &3
TE FF0ld dx e Hlasiict
6) B4 el

48 Ho ol tist RANY) HEL ANOVAFO] Tukey-
Kramer multiple comparison testoll 9l5151 20 pztol 0.05 o5}
ol At RFelst A2=E it

1. 4IRAIRZIY BE8aT
1) AIE YEE B4 - XTT &

XO7} i M2t Z M 2ol niR]E B TAKP] 9
gl XO7t 10mU/mlo)|A] 70mU/m7tR| 9] 24239 sE2 Z§H
B oA 5417 B¢t uigst £ X094 S8&WE XIT
assayloll 951d TAKSH 23 10mU/ml XO XElollAle M2
AEL0) T R F(100%)oll B15k] 72.3% 2 LERG S5 30mU/ ml
9 AlolME 61.7% 2 LIERITY. 12294} 50, 70mU/ml XOF X
i3t 29 HNE HESS 217} 48.9%(p<0.05)2} 319 %(p<0.01)
2 Rl viskd F98HA A LiebdthFig. 1).
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Fig. 1. Dose-response relationship of XO in cultured mouse spinal
SEensory neurons.

XO/HX7} A0l whe} i M4 A M Zol) PIxlE &
52 ZALIZ] Y5k 50 mU/ml XO/0.1 mM HX7} E&He o
ool MR AMEIE 23 1~44170 EQF siYget &
%9 MEEZE XTT assayoll 95l thE 3 dlul TAKSH
A 127} ZBRAE 2 F(100%)0l Bl 76.2%2] Al EA
E8g Bk T 2417 uigol YoM e 70.7%E HELE
ot thh 2A eGSO 3417 viYolA e thE Tl B8l
52.8%(p<0.05), 4417} BHQIOIAIE 42.9% (p<0.01)E 232} LhEhwk
CHFig. 2).
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Fig. 2. Time-dependency of XO and HX in cultured mouse spinal
Sensory neurons.

2. BRIREZY §H
1) XO/HX/TNF-pS] S0l tigh @oiash

XO/HX/TNF-poll Q)51 &4 et a2 A M Zo
ther §UE AZMEEY ZHollA] ZANGE] A5l 10mU/ me
XO/HX/TNF-§ 1.5ng/mt8] SLollAl wie} AFLZUEBNEE
3417} B0t LEA)717] 3A17F Holl 5~100us/nt EHRERLY
MBREFERE FE20] 22 Zeke mgdoii FHEIS &
019] o] GHE XTT assayi 2 £ABIACL

FHERES B 5ug/md 552 Aeld 242 thia
(100%)oll 1Bk 742%Z XO/HX/TNF-BE H2I8h T(63.6%)0l
Higle AZ9 4E8E E7KIZer &3l B5ug/nl, 50ug/me,
100ug/ S MElSt S AZY YESS 217t 82.8%(p<0.05),
89.3%(p<0.05), 90.0%(p<0.01)Z XO/HX/TNF-pE Hzigt &
(63.6%)0l Bislal R MEHEEY &7 UERITHFig. 3).
MSEEERSESY BF Sus/me At B2 tIETH100%)o)
HI5l  75.8%F XO/HX/TNF-pE Xe|8t F(54.8%)0ll vk
NEZO BESE B7IKZ 20 E3), 25ug/ml, 50ug/me, 100ug/
e Al 42 HEQ H4EE2 747} 80.0%(p<0.05), 90.6%
p<0.01), 93.5%(p<0.01)& XO/HX/TNF-pE Hzidh T(54.3%)ol
HI5k FA3H MENES E7HE LIERITHFg. 3).
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Fig. 3. Dose-response relationships of JST and GJST for their
neuroprotective effects on XO/HX/TNF- induced cell viabilities in
the spinal sensory neurons.
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2) PKC g4 kol tish goj g3t

FHERGS 25 80ug/me ATITH 4 thET(100%)0]
115} 131.8%(p<0.01)Z XO/HXE Mg 2(172.0%)0] 815k
PKC 84Tt KA 243190H, MkEFERRS 42
80ug/mbS HEiSt AL tiET(100%)0l BIGkA 125.0%(p<0.01)
Z XO/HXE A28 F(172.0%)0] Blsld PKC B4 T7t 79
SHAl ZABlRATHFig. 4).
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Fig. 4. Effects of JST and GJST for their neuroprotective effect on
XO/HX in PKC activity on cultured spinal sensory neurons.

3) A4 A AHNeurofilament)2] QX 3lol| thet Lo g
FFREERS B 30ue/ng Al < HET(100%)ol
H18} 76.4% 2 XO/HXE Ml 2(55.0%)00 Highe] RIZAMA}
9l &g E7KIH e E5], 40pe/ml, 50ug/ml, 60ug/me FFFIE
RBE AEs B2 ABAMAIY S 22 84.4%(p<0.05),
86.7%(p<0.05), 91.3%(p<0.01)Z XO/HXE Heldt T(55.0%)0h
Hlsld |8 712 VERITHFig. 5). MREFRARY 3%
30pg/ M2 AT B HERT(00%)0 Bl5l  83.1%(p<0.05)
Z XO/HXE Re)gh T+65.6%)0l H1gkd AlAMALY] 4 7O
Sl E7HA131 20 E31, 40ug/ nl, 50ug/ nt, 60ug/ me HITRHFFLE
BBS ATls 2% A 2 A4 90.1%(p<0.01),
92.7%(p<0.01), 93.9%(p<0.01)Z XO/HXE Xeld} T(65.6%)0l
gl FAT AFMAN 49 E7HE VIERITHFEiG. 5).

140
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Neurofilament (%)

Control 30 40 50 60
Concentration of herb extract (ug/mi)

Fig. 5. Dose-response relationship of JST and GJST for their
Neuroprotective Effects on XO and HX in Neurofilament.
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HNBA - 24T HSE - ol5E - AYE - FFY - S8

RS A GM Zod XO/HXE AEleh & XTT assay& Hl
Folod LgMAL grdga PKC 88 88 &80 1 o

BHH AMAALRT )= %2'%&75‘74]9} *2’5 AZ A0 BES 1)
E %D}“’ 01 A% Ak
X

2 &4 B 6}01 H%"“ HeZd N FALE 0161 Sk2
XOL} XO/HXol| =ZEA)7] & XTT 2 & Aldch 43 4a
A719 Melsts L&A1 ulHisie] Mxe MEES
Z3ol -nlgle] RS ZA4E HITE XTT assayRHolA]
50mU/ml XO/0.1mM HXZTolA] 3417 E¢ AzlolA
MCV(midcytotoxicity value)gtE LIEMNATHFig. 1~2). ol ¢}
ZAibs AaAe717E BEZZRIZ M Zoll AEELE 7HR T
= AE Yok Aotk XO/HX/TNF-fojl Uit AR EE
o] dakol gt RALE 995le] XO/HX/TNF-§ 10mU/ml/mM
XO/HX$} 1.5ng/mé TNF-foil4] MAMEE 347 St Melsh
7) 3A1Z} Holl 5~100ug/ nt SEAHERE, MKEFEREC] 224
Z3iE QoA e MEWEES ZAKINCE FIFER
B 4% 25 50, 100ug/ mS} SEOA FATH YA GHE Vit
o MESEAERES 4 SolAM T 25, 50, 10048/ meollA] F&)
gt ol g ME LIEIITHFig. 3). ol SR EREBI KR
A B0] XO/HX/TNF-poll ot ZHEHE YolghE UERAT)
2 g 4 Aok BEmo) Mika Al AaXR7I0 A% A E
IANY Z71HCE, 4IAAMR7]=  phosphoinositide-specific
phospholipase C PI-PLO)E &4 31417111 ol218 ZBE 44
¥ diacylglycerol (DAG)0] calcium-phospholipid dependent
PKCE E43Al7]=n, BI80] PKCY 42 MEW cfos
gene? WS FLASlH MEY #IEE FXAZIH, 1 Qo
T =M 718 NIRRT MESAIY W3l W HFIAL
o 32224 B gEg nANL 21HT Yo 28x
PKAL} PKGE cAMPS} cGMPE 435141718, 8+ PKCRE
cAMPE 243 |7Itke FE0] tiFEHEA ool tigh #4lo]
FOPLL U, XO/HX7} i} HSZAHM Zoll w]AlE
g oo gt FHFREE, MKEFEREY Yolans
PKC 84T E ol&8la AT 23 XO/HXE PKC 8455
E7KIZ oM @RFERSBY MESHERE AAElEolA
XO/HXoll 9ig} PKC &85 9 F718 Woldls RA2Z Vieht
CHFig. 4). Tt} XO/HXQ Azl w}2 neurofilamentd] &
HEZ ¢} neurofilament EIAG] QojA] XO/HX= uigE M4
ZZRIAA Zo] Aeldt sToll Hj#dlA neurofilamentd] &FE
DAaNFen g golgE £ABE] 8K 30mU/ml
XO/0.1mM HXE ML=z AM 2ol HElsly) A 30~60ug/
néQ] TRzt ZEHE vjAolA 3417 BT AARIS 42 &
ol BlE 81 neurofilament®] &o| E716Hs ZEE VIERSS
o, £5| MKFEAHERES H2 Mt ZE Lol 7osh &
ol FE UEIICHFig. 5). o1& Sdl HAFERED MKEAME
BBol B AZSH tigh Yojzkgo] AoLt S#HERE 12
C. JREFFRERSS iVt B Holdg RE5E 4 Utk

2
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Xanthine oxidase(XO)&} hypoxanthine(HX)9] {1318 <4}
ol gigt =4 g9} ool tigh Bt REEQ] EHHRES U M
KEUFEREBESY YoignE m}—@; A= oen Zoh
XO/HXE A2lgh 279 ujet M4=720H ﬂ:‘a—‘:— RERE 5%
Qb Aol ulEskd foig Hl:t@—’EOA ~E HYon,
XO/HXE 479 it e MEo] 4 WH UH
4%} PKC 8459 5718 VBT
XO/HX9 AFF4ol ol |AHERE, MERTERE
£ XO/HXoll 93l ST MZEHE Woldlon &3] m
REFEREC] E3 Holdt A2 R UEkdth oldde Zag
FEFRES 2 REAERE 2522 XO/HX9 4158 &4
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