I
Kor. J. Pharmacogn.
39(2): 75 ~ 79 (2008)

AR HEE SELSRSsSo| Al
zss’
st g e

48Xt 7= 20 st H|w
- AMof*

Wit S i B el

Comparison of Nerve Growth Factor Induction by Butanol
Fraction of Liriope platyphylla and Ophiopogon japonicus
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Abstract — Nerve growth factor (NGF) is a protein plays a major role in the development and maintenance of central and
peripheral nervous system. Recent data suggest that reduced availability of NGF may play a significant role in the pathogenesis
of diabetic polyneuropathy.l) In our previous study, steroidal saponin from Liriope platyphylla showed neurotrophic effect by
stimulation of NGF synthesis and activation of tyrosine kinase signaling.z) In this study, we examined the neurotrophic effect
of Liriope platyphylla (LP); which was from Mylyang(MYL) and Cheongyang(CHE), and Ophiopogon japonicus (CHI) on in
vitro and in vivo model for the comparison of their NGF induction. We quantitatively analyzed spicatoside A in the LP and
CHI by HPLC. And we investigated the correlation between the contents of spicatoside A and NGF induction efficacy on PC
12 cells and mouse serum. These results suggest that spicatoside A may enhance NGF induction in animal model.
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w50 JEEL steroidal saponin® 24 ruscogenin HY
ZA|¢l ophiopogonin A, B, C ¥ D7} ghHrEo] tiar B
w5e] Yrk'? 2 352 steroidal saponin®] &Fu}<l
spicatoside A7} WiT-5-2] AAAZHAA} = a3e] Fa

T, WA S AR, 2 Wi FEE Y
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B3 o]E9 AR 2 s B8l Inv
A3t In vivo TN HaLste] 2 A ARE
Sstarat gk
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Az & HESE - Dulbecco’s modified Eagle
medium (DMEM), RPMI 1640, fetal bovine serum (FBS),
horse serum (HS), penicilline-streptomycin (PS), and NGF
+ Gibco-BRL (Gaithersburg, MD, USA)IA 3} 3L,
NGF mouse antibody+= Chemicon (Temecula, CA, USA)
oA FERYBISATE 71El AloFE2 ACS & Al9FE ARSI
t}. Spicatoside AE Kang®] W W0 = Halsle] BFES
2 ARSI

2E 5243 74L& Principle of Laboratory Animal
Care (NIH publication, #85-23, revised 1985)} Animal
Care and Use Guidelines of Kyunghee University, Korea2]
Tl whet =Ysisich. A FES ICR vh-2 34 7
FHS U AT FE(Seoul, Korea)oll Al £ 3ke] A3
T} BE FEES 2242°Co® FHH koA 12417 7F
Ao® W A A ARSIl F=ES B3 AL

52 AHE AR 5 2 skt
MEwy
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A AFUEEE ZHzt 75 A% (Seoul, Korea)oll A 7913
QaL, A3 45 ] 2 & A ARE %

o, FF2 7|k FA1 s ekl (FE WS LP 04-
01, 04-02, 04-03)°l] X2} T},

A% WiEE kg MeOHE 33] &30l A4S 74
553l MeOH extract 66.5 g= LT}, ©]& ethylacetate
(EtOAc)®t <=¥3} Butanol (BuOH)E WA o g2 Sufi3g
sl BUOHREE 3.1 g& At

MX[¥ EE Spicatoside A2] HPLC 24 — 2 3
% T s HEe Ax FEES 27 somgd A
sto mEhE 5mldl =5Q1 F of3}ste] HPLC 48 A
© 2 AME-E}IT}. Spicatoside A 1 mge WERE 1 mlol] &
¢l & of3}dle] HPLC #4918 Z o2 A83I9T). Table
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Table 1. HPLC analysis condition of Spicatoside A
concentration

Mobile Phase

Column

46% Acetonitrile
YMC(ODS), 25¢cm , 4 um , temp. 30°C
Injection volumn 10 pl of 10 mg/ml
UV 208 nm

Detection

12] 2702 HPLC #4]& a3t

PC12 cell 0N MZS7| 8% S8 - PCI12 A= Rat
pheochromocytoma cell line¢|2} sl IEXI81 A EF S
= epinephrine, norepinephrines 4173 @22 o317} &
date] AAA el Bol ARgE L Ank pe12 AEE
37°C, 5% CO, =7 2] w71l 2 & (Horse serum
10%, v/v), %-Elo} &3 (Fetal bovine serum 5%, v/v) ZLE]
3 1% FHYAH ~E= Ento]al(penicillin-streptomycin)©]
23E RPMI 1640 v o)A wiekslaict. w)2s} € PCI12
A EM Al5e] AHE7] A7l mAle FFE Foti]
918led, PC12 AIEE Z&]-D-2to] A (Poly-D-lysine)° &
B3k 6 U Z#olE 2% 2 EH (horse serum), 1% Y
AY 2EIERP Xz e A 531071 B3}
, 240 7F Fof] oflehE 10 piml, B, <, T HE
Feke 23 FEES 7H7 10 ug/ml € NGF 50 ng/ml
ztz} 22 skt A174E 7] (neurite)2] ol A& g
48117 ol =¥ 2] #r)7d(CK-2, Olympus, USA)

ol &3t FA AT AFE7Y] AEe AE 749
730l gk AHE7] Aole] vz gHtslgirt.

NGF antibody0ll 2|st MES2| MAS7| M0 CHs!
&3} — C6 glioma M X (rat astrocyte cell)ol] -ejo} &4
(Fetal bovine serum 10%, v/v) Z2]3L 1% U@ ~ES]
Enfo] 4l (penicillin-streptomycin)©] Z3HE DMEM Hj 2] o]
AR HEE FEERY FEES 24 10 ugml FEE
A2]gt & 241 7F wieFeIAT v S st A
AS F3F 5 NGF antibodyZE 0.5 pg/ml =2 o
7}8FaL 4°Coll A 24A17F WE-GAIZTh PC 12 Al 5 NGF
antibody S 7}gt B FH 02 7247 vl g £ 2 E7]
(neurite)2] Ao]l& =9 Ay dn|7d(CK-2, Olympus,
USAYS o]&ste] AT AH =719 434S AL &
A HAel tigh A7dE7] Zole] H|E Sttt

SSRYUAM MAMERIXHNGF) £2H| FT ZHAy -
nle-2o] I T AAAARIAR= ELISA Kit (R&D system,
USA yel oJsll Z8sian"” iz, U S, 55
AP RS HERE Y FE2ES 71 100 mgkg, 1 mgkg
SFOE A ololNY mh-E 7ol 13] A RostaL
12A]7F & QoA dAHS AF sk Wl 2771
A 2 S8

EHXE|l — 5A* 2= Prism 4.0 (GraphPad Software,

X tlo dob dlo off &
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Inc. USA) Z2 I3 ALE3I9 3, 28 Ho|EE meant
standard error mean (S.EM.)SE YEMI T, Fod HA
2 Student’s t-test= TP 3R 2™ p<0.05 <1 A SAA
ool e o= it
#o 3 n@
MX|e WBEEZ Spicatoside A2| &HEF — zt 2EAH W)
5o ¥ehe 2 ES HPLC Table I & 2702 £
3} spicatoside A2l peakE LT} (data not shown)
spicatoside A 3% S 2 calibration curveE Z}/d 3}l
correlation coefficient r’=0.999 ¢] AL A& I Ak
W W5 Z spicatoside A & FE=E LIS h gLt
(MYL), 3 ¥2HCHE), = 4HCHI) "+ % spicatoside
AS] FFEE 0.02% ¢ Ete] 7 =3 HET AETe
0.01%= M3kl UASH, F=A4F W52 spshinicatoside
A7} AEEA AUTHTable 10). ©|218F A= shin®] 3=+
AT St W] AREY AR Bl oA
=A4b 2F -5 (Ophiopogon japonicus)®] -2 2]
&2 HPLGEA 191 ol Spicatoside A 7} HEHA
okthe Anel A3 BoFrtY aez BEEe] 7]
At A8 zpol= ALY AEol 2ol & v E R
59 oA7HA] ofg gl FFE = A oE AR
PC12 cell OlM ABE7| 4& &3 - V&3t & PCI2
A ZoAA A 5L AE7] Aol vAe FaE dofrr]
918l PCI2 Aol 7+ A WiEs HeE FE5E2 10
pg/ml FEZE oIk & AHFE71¢] 4%
AWAE7] AARIE Brrsidah. A78%IZHINGF)9] 4l
AE7] AFEHE 100%2aL St v Bt T
81%°] AHE7] %S Ui 7P =& 39E B,
AT METE 54%, Tt S-S 22%0] A=

82 e ofN

izt Hlaske] -11%2] AAE7] 4738 JeER) v

FolATt (Fig. 1). IAEA Az ULl NGF= A
WollA A EE thild g pClI2 AlEE E3lA7)e 2o
2 A ek olw] WMEE9] spicatoside AE PCI2 Al
FAAM AAHE7] Fslol Bofsle Adolal ol g 2§

Table T1. Content of spicatoside A in L. platyphylla and O.
Jjaponicus

MYL CHE CHI
(L.platyphylla)  (L.platyphylla) (O.japonicus)
Contents(%) 0.02£0.001  0.01+0.0003 N.A.

MYL: Milyang, CHE: Cheongyang, CHI: China, N.A.: Not
available
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Fig. 1. Effect of MYL, CHE, and CHI on the neurite
outgrowth from PC12 Cells

PC12 cells were incubated for 24 h in RPMI1640 containing
10% HS and 5% FBS, and then PC12 cells were cultivated in
the sample-treated for 48 h. Randomly selected fields were
taken using a camera attached to a microscope. The
differentiation of PCI12 cells was scored as follows: cells
without neurite outgrowth;0, cells bearing neurite as long as
one cell diameter; 1, cells bearing neurite two times longer
length than their diameter; 2, and cells which had a synapse-
like neurite; 3, Cells were photographed using a phase-contrast
light microscope (x100). The results are expressed as the mean

+S.E.M. Three independent experiments were carried out.
CON: control sample with EtOH 10 ug/ml, MYL: Milyang
10 pg/ml, CHE: Cheongyang 10 pg/ml, CHI: China 10 ug/ml,
NGF: Human beta Nerve Growth Factor 50ng/ml The
asterisks indicate a significant difference from the treatment
with media conditioned by vehicle (***p<0.001).
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Fig. 2. Effect of NGF Antibody on Neurite Outgrowth in
PC12 Cells

After C6 cells were incubated with sample treated media for
24 h, PC12 cells were incubated in the conditioned media in
the presence or absence of NGF antibody 0.5 pg/ml for 72 h.
The differentiation of PC12 cells was scored according to the
method described in Fig. 1. The results are expressed as the
mean+S.E.M. Three independent experiments were carried
out. MYL: Milyang 10 pg/ml, CHE: Cheongyang 10 pg/ml
CHI: China 10 pg/ml, AB(+): Presence of NGF antibody, AB(-
): Absence of NGF antibody. The asterisks indicate a significant
NGF antibody difference from the treatment with conditioned
media plus NGF antibody (**p<0.01, *** p<0.001)
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Fig. 3. Effect of MYL, CHE, and CHI on NGF induction in
mouse serum

Animal : ICR mouse, male, 7 weeks. CON (n=5). Vehicle
0.1ml po, MYL(n=5): Milyang 100 mg/kg, 1mgkg p.o,
CHE(n=5): Cheongyang 100 mg/kg, 1mgkg p.o, CHI(n=5):
China 100 mg/kg, 1 mg/kg p.o,, (n=5): 10 mg/kg DG p.o. The
serum was collected after 12 hour p.o administration of
samples. NGF assay was performed by ELISA method (R&D
system, USA) The values represent the mean (%) = SEM of
the each group *Significantly different from the control group
(P<0.05)
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