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ABSTRACT

To explore the impact of the new derivatives cyclovirobuxine D (CBV-D) model of alcohol-induced injury in PC12
cells. The model of alcohol-induced injury in PC12 cells, new derivatives of the cyclovirobuxine D PC12 cells by
MTT assay, Hoechst 33258 staining and lactate dehydrogenase (LDH) activity was measured. The new D
derivatives cyclovirobuxine inhibit the damage caused by alcohol PC12 cells, apoptosis rate, while LDH release
was reducing. cyclovirobuxine D derivatives on PC12 cell damage caused by excitatory amino acids have a
protective effect.
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INTRODUCTION

Cyclovirobuxine D (CVB-D) also is named Huang Yanpich is one kind of alkaloids that were extracfezm
boxwood Buxus microphylla plants and some relaikeats, belongs to pregnane derifzle CVB-D is deemed to
possess the function of protecting neurons accgrtirinhibiting lipid from peroxidating, eliminatfeee radical€.
Some studies revealed that CVB-D could improve piadect the lesions of acute cerebral ischemialembxia.
Vitro study also demonstrated CVB-D could reliehe nheuron injures in hypoxia cultures and excitatimino
acid impact, possess the neurons protection fumdtio

PC12 cells are the rat adrenal pheochromocytomé licef®. Differentiated PC12 cells have the typical
neurosecretory cell morphological and functionahrelsteristic. Catecholamines possess the good gbggial
effect, play an important role in signal transdoictof brain and neurons, meantime its could usmedicine, with
an antioxidant, antimutagenesis and anti-agingc€ffé For this purpose, we modified the structure ofBaM,
added the antimutagenesis perssad which has nptotection effect to the CVB-D, compounded the r&évB-D
derivatives. The preliminary screening discoveteat CVB-D derivative HD-X has the protection effect PC12
cells. We utilize the PC12 cells injury modal inddcby alcohol, study the new CVB-D derivative HDsX’
protection effect on PC12 cells.

HD-X was synthesized at the Institute of Chemising Biology at Henan University. The purity was méhan
98% by HPLC analysis. The compound was dissolveddimethysulfoxide (DMSO, Solarbio Science &
technology Co, Ltd.). Its structure is illustraiedigure 1.
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(figure 1) 9B,19-hydroxy-16A-ring-4,4,13,14-tetramethyl-3-metil-amino-17-{1-methyl-1-[2-(hydroxy-3,4-dihydroxy-phenyl) ethyl]
amino}ethyl pregnane

EXPERIMENTAL SECTION

Cell culture and ReagentsPC12 cells were grown at &7 in a humidified CQ(5%) incubator with completed
DMEM medium (Gibco BRL, USA) supplemented with 1@4V) fresh fetal bovine serum(Hyclone laboratory).
Cell passaged and cultured for 24h followed byté@avith different concentrations ethanol( 0 mMQ @M, 200
mM, 300 mM) for indicated time.

PC12 cells obtained from the Cell Bank of the Chné&cademy of Sciences, Shanghai, were culturéaMEM
medium (Gibco BRL, USA) supplemented with 10% heattivated fetal bovine serum (Hyclone laboratpiy)0
IU/mL penicillin, and 100ug/mL streptomycin. Cells were plated at 50-60% kmmfce. To induce neurite
outgrowth, the PC12 cells were plated on poly-libine-coated coverslips and maintained in 5%, @D37°C.
When the cells reached approximately 50%~70% centlg, they were treated with different amountshefngicals
as indicated.

Logarithmic growth phase of the cell experimendiigded into four groups:D normal control group (Control): no
treatment; @alcohol injury group: 2x1mol-L* alcohol; ®alcohol damage+HD-X1 derivative group: 1x10
®mol-L* HD-X pretreatment 30min, then with 2x4@ol- L* alcohol;@alcohol damage+HD-X2 derivative group:
1x10“mol- L HD-X pretreatment 30min, then with 2x@ol- L alcohol; then cultured 24 h.

MTT assay

PC12 cells were seeded at a density of 1x&ls/ml in 96-well culture plates, and 24 h latezy were treated with
the indicated concentrations of ethanol for 121h236 h and 48 h. Control wells consisted ofsceltubated with
medium only. After treatment, cells were incubatgth 20uL MTT (5mg/ mL, 3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide; Sigma, St Louis, MOSA). After 4 h at 3T, the supernatant was removed, and
150uL DMSO was added. When the blue crystal was digshlthe optical density (OD) was detected at ar&v0
wavelength using a 96-well multiscanner autoreg8er-Rad, USA).

Hoechst 33258 / PI staining

PC12 cells were seeded at a density of 1x&ls/mL on the glass cover slides of a 35-mm diemAfter being
treated with QNT4 for 24 h, the cells were washeite with PBS and incubated withyg/mL Hoechst 33258
(Sigma, St Louis, MO, USA) for 10 min at 37 °C imetdark. The cells were then washed and fixed wih
paraformaldehyde in PBS for 5 min at 4 °C. Nucleaorphology was then examined under a fluorescent
microscope (BX51, Olympus, Japan).

LDH activity was measured
24h after collection alcoholic injury broth in 72pectrophotometer, LDH activity was measured urii€inm
wavelength.

LDH release inhibition rate = (LDMOhoI grouﬁLDHderivatives grou))/ (LDHaIcohoI grouﬁLDHcontroI grou;) x 100%.

Western blotting

Cells were lysed by incubating in RIPA lysis buffé® mmol/L Tris (pH 7.5), 100 mmol/L NaCl, 1 mmblEDTA,
0.5% NP40, 0.5% Triton X-100, 2.5 mmol/L sodiumhortanadate, 1QL/mL protease inhibitor cocktail, 1
mmol/L phenylmethylsulfonyl fluoride] for 20 mingeat 4°C. Protein concentrations were determingt thie
Bio-Rad assay system (Bio-Rad, Hercules, CA). Tptateins were fractionated by SDS-PAGE and transfe
onto Immobilon-P transfer membranes (Millipore Cprighe membranes were blocked for 1 h with 5% abnfilk
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or bovine serum albumin (BSA) in PBS with 0.1% Twe. Blots were incubated with primary antibody
overnight at 4°C followed by secondary antibodies I hour each at room temperature. Immunoreadtaveds
were visualized using enhanced chemiluminesceniegc@). The membranes were then incubated withbsirg
buffer (1mM Glycine, 1% SDS) for 30 minutes at 37f&blocked, and re-probed wifkactin as a loading control.

Statistical analysis

Data are shown as MeantS.E. ANOVOL was used folyaaahe multi-factors comparison, followed by Dettis
test. For single comparison, the significance betweontrol and treatment groups was determinedtéstt A value
of P<0.05 was considered as statistically significant.

RESULTS

Effect on cell viability

There CBV-D derivative in the protection of the ekmental group, PC12 cells MTT uptake capacitynthize
model group P <0. 05 or P <0. 01), increased cell survival, suggesting HD-X detiies alcohol-induced injury
model of PC12 cells have a protective effect. Tdble

Table 1 HD-X impact for alcohol-induced PC12 cellnjury survival

MTT
group Dose /(mol/L) Aszc _ Inhibition rate %
Control group 0 0.97 +0.18 -
Alcohol group 2x10 0.58+0.07 43.23
Alcohol +HD-X1 ~ 2x10-1+1x18 0.73+0.13 32.16
Alcohol +HD-X2 ~ 2x10-1+1x10  0.80+0.09" 19.63

Note: * was contrast with control group P <005; ~ and ™~ was contrast with alcohol group P <0 01.

Morphological observation

PC12 cells alcohol group, Hoechst33258 stainingptgit morphological changes, manifested as chrimmat
condensation, nuclear fragmentation into pieces atibr typical features of apoptosis changes in @BV
derivatives have protected the experimental grots Bhows the number of apoptotic cells was sigaifily
decreased (Figure 2).

Gontrol

Figure 2 HD-X morphology observed protective effecf alcohol-induced injury in PC12 cells

Table2 HD-X on cell LDH release after the alcoholrduced injury in PC12 celIs(Y 1s)

Group Dose (mol/L) LDH (U/L)
Control group 0 22.36%3. 76
Alcohol group 2x10 46.78x7. 87
Alcohol +HD-X1 ~ 2x10'+1x10° 35.57+6. 24
Alcohol +HD-X2  2x10'+1x10"  30.46+6. 97
Note: “was contrast with control group P <0 01; ~was contrast with alcohol group P <0 05.

Impact on the LDH release
PC12 cells were released after alcohol damageetautiure medium LDH increased, and the normalrobgiroup
was statistically significantf<0 01.); While adding two dose groups with CBV-DIridatives found in the culture
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medium lower levels of LDHR<0. 05 orP<0. 01), exposing the decrease, which means thatQBlerivatives of
alcohol-induced damage in PC12 cells have a piigteetfect. Table 2.

Effects of HD-X on Cytochrome C expressions in PCl&ells
We observed a HD-X-induced decrease of the mitodtiah membrane potential in PC12 cells, followed by
increased cytochrome c release from the mitochandtd the cytosol.
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Figure3. Effects of HD-X on the release of Cytoclame c from mitochondria to the cytosol
DISCUSSION

Numerous studiés'” have demonstrated that the alcohol involved in ih@uction of human diseases :
neurodegenerative diseases, diabetes , atherasislarod metabolic disorders associated with the aimd the like.
Research shoWd that alcohol may increase the production of freeicals by affecting the function of
neurotransmitter receptors, interfering neurotroghctor signaling pathways, activation of endogenmolecular
mechanisms of apoptosis signaling pathways, anthgi® nerve cell dama@. PC12 cells rat adrenal medulla
pheochromocytoma clonal cell lines, compared with herve cells in primary culture model , with tpeneral
characteristics of neuroendocrine cells, is an riratonally recognized basic in vitro neurobiolaict*®
Neurochemical and neurological diseases ideal megstem for the study of neurological disordersshsas
Alzheimer 's disease, Parkinson 's disease, whiehwédely used as neural cell differentiation, iohannels,
receptors, and neurotransmitter release experinmeatsrial is one of the most important researchratewicity cell

lined**1d]

The experimental results show that alcohol on PEAIB inhibited cell proliferation and induce apuogis , after
giving advance cyclovirobuxine D of new derivatives alcohol on PC12 cell proliferation inhibitioreduced
apoptosis rate decline. Meanwhile, LDH is a cytspi@ membrane marker enzyié” reflecting the common
biochemical markers of cell death , the culture immedLDH leakage rate was significantly higher ire thlcohol
group , after giving advance cyclovirobuxine D datives, cell supernatants the LDH levels signifibareduced ,
suggesting that the new cyclovirobuxine D derivadiveduce alcohol- induced neuronal injury , nesirfoave a
protective effect . In the mitochondrial apoptqithway'?, the release of cytochrome c is a critical evestabise
cytochrome c¢ forms a complex with procaspase-Shé dytoplasm (resulting in the activation of prqusse-9),
which will eventually lead to the activation of pases 3 and the induction of apoptosis. Protectiechanism may
inhibit the release of cytochrome C related.

CONCLUSION

Taken together, we conclude that the new cyclovxate D derivatives on PC12 cell injury induceddgohol has
a significant protective effect, The growth inhibit was in large part mediated via apoptosis-aasedi
mitochondrial dysfunction.
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