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Table 1 Cytotoxic effect of the extract on PCI12 cells

Treatment Average absorbance
Extract 0 mg/L 0.678 £0. 02
3mg/L 0.717£0.01°
10 mg/ L. 0.722%£0. 02
30 mg/ L. 0.734£0.03
50 mg/ L. 0.736 0. 04"
100 mg/ L. 0.741£0. 02"
Control Total cell lysate 2.74020. 08
NGF (100 ug/L) 0.728+0. 02

The ('_\'hslnxir effect of the extract was determined |))' nn‘.u:-'.uring the
LDH released from the cytosol of dead cells. PCI2 cells were treated
with the extract at test medium as indicated time. As control, PCI2
cells were treated with NGF that was capable of differentiating PC12
cells into sympathetic neurons. Cell free supernatant was collected and
adding substrate mixture containing tetrazolium violet and sodium lactate
quantitated the LDH released by dead cells. Water soluble formazan dye
was detected direct l_\' at 440 nm.
maximum releasable LDH in PC12 cells, was prepared by incubating the
PC12 cells with 0.3% Triton X-100 in assay medium. Experiments

Total cell lysate, indicating the

were m-ri‘nrlm‘.d at least three times and results indicated in the table
were v £s, n= 6. P< 0.01. The extract alone did not give positive

absorbance ( data not shown).
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Fig. 1 Dose dependence of the extract and additive effect of
NGF on PC12 neuritogenesis
PC12 cells were incubated with 20 Bg/ L. NGF and (/or) the extract at
the indicated concentrations for 72 h. Both the percentage of neurite
bearing cells ( a) and the total neurite length percell (b) in PC12 cells
give the consistent conclusion for the additive effect of €. chinensis
extract. All data points represent { x £5) of three separale experiments
performed in triplicate. The additive effect was statistically significant
(" P<0.01; 7 P<0.05) by Students ¢ test. O:
The extract plus 20 Bg/ L. NGF.

The extract

alone; W:
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Fig. 2 Biphosphorylation of MAPK in response to the extract
or NGF
MAPK were detected by Western blot analysis with antr MAPK (a) or
anti phosphorylated M APK antibody (b) . Total cell lysate samples were
subjected directly to 109% SDS PAGE gel. Proteins were transferred to
PVDF membranes and immunostained with antibodies against MAPK
(a) and with antibodies against phospho MAPK (b). 7: 0 mg/L
extract, 0 Hmol/L. PD98059, 0 Mg/l NGF; 2: 0 mg/L extract,
0 Bmol/ L PD98059, 100 Bg/ L. NGF; 3: 0 mg/L extract, 20 Bmol/L
PD98059, 100 Hg/I. NGF:; 4: 50 mg/L  extract, 0 Hmol/L

PD98059, 0 Hg/L NGF: 5: 50 mg/L extract, 20 Emol/ L. PD98059,
0 Mg/ L NGF.

(b)

(d)

Fig. 3 Effect of the extract and/ or NGF on the morphology of PC12 cells
The cells were treated for 48 h. (a) control ( distilled water); (b) 100 Bg/ L NGF: (¢) 50 mg/ L extract; (d) 50 mg/L
extract+ 20 HBmol/ . PB98059.
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. Fig.4 Eiffect of the extract on long-term survival of PC12 cells in serum-free medium
(a) cells were washed and plated in 1.0 ml of DIMEM medium containing either no additive or the indicated agents. Viable cells were
counted on the condition of type blue stained. The number of surviving cells is expressed as a percentage relative to the number initially
plated (about 2.0 10* cells/cm? , defined as 100% ). [J:none; B :NGF; B :extract. (b) agarose gel electrophoresis of DNA
fram cells treated with the extract or NGF in serumfree medium for three days. 5 pg of DINA was analyzed by 1.5% agarose gel
electrophoresis. The marker is DL.2000 (Takala, Japan). 1: control; 2: 50 mg/L the extract in serumdree medium; 3: 100 pg/L.
NGF in serumfree medium; 4: 72 h serumdree culture.
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Neurotrophic Factor like Activity of Cuscuta chinensis Lam.
Extract in PC12 Cell Line

LIU JianrHui, JIANG Bo, BAO YongMing, AN LiJia
( Department of Biochemical Engineering, Dalian University of Technology. Dalian 116024, China)

Abstract

Cuscuta chinensis Lam., one of the most important traditional Chinese medicines for tonifying liver

and kidney, enhances mitogen-activated protein kinases (MAPKs) activity and as a consequence induces neurite

outgrowth in PCI2 cells. The effect of Cuscuta chinensis Lam. extract on neurite outgrowth and its

potentriated activation of MAPK were similar to that of nerve growth factor. PD98059, a specific inhibitor of

MAPK, inhibited the effect of the extract on the phosphorylation of MAPK, suggesting the extract induce the

PC12 cells differentiation linked to the MAPK cascade. Furthermore, the extract prevents apoptosis of PC12

cells caused by serum deprivation, indicating that it has neurotrophic factor-like activity.

Key words Cuscuta chinensis Lam. extract, mitogemr activated protein kinase (MAPK), PD98059, PCI12 cells

’ Corresponding author. Tel: 86 411-4706355, Fax: 86-411-4706365. F-mail: liujhmail@ sina. com

Received: August 19, 2002 Accepted: October 16, 2002



