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B-PGG TilAbHE 12 h I PC12 40 i 3t — 5 1 i, TR 20 h I 40 L 375 77 55 150 - B-PGG TRALEE 5 h J5 Bl 1] i Bel-2. procaspase-3.
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Abstract: Objective To study the protection of 1,2,3,4,6-penta-O-galloyl-p-D-glucose (B-PGG) on apoptosis of PC12 cells from
Parkinson’s disease models induced by MPP" and its mechanism. Methods PC12 cells were incubated in high glucose DMEM
medium. One week before drug treatment, nerve growth factor was added to the cultures at the final concentration of 50 ng/mL. PC12
cells were divided into control group, MPP" group, and 50 pmol/L B-PGG groups pretreated for 7, 12, 20, and 30 h. The survivals of
PC12 cells in MPP" were observed after pretreatment with B-PGG for different periods. The death of PC12 cells in MPP* was
evaluated with trypan blue staining method, and the activity of the PC12 cells was determined by MTT assay. The expression of Bax,
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Fas, FasL, procaspase-3, procaspase-8, and procaspase-9 was analyzed by Western blotting method, and then the activity of caspase-3,
caspase-8, and caspase-9 was examined. Results The death rates of PC12 cells in control group were the lowest, while those in
MPP" group were the highest, and those in B-PGG groups pretreated after 12 h were significantly decreased compared with MPP*
group (P < 0.01). The activities of the PC12 cells in MPP" group were the lowest, and those in B-PGG group pretreated for 12 h were
further increased, while those in B-PGG group pretreated for 20 h were the highest. The protein contents of Bcl-2, procaspase-3,
procaspase-8, and procaspase-9 in f-PGG group pretreated for 5 h were increased, and increased to peak at pretreated for 15 h. On
the contrary, protein contents of Bax, Fas, and FasL in B-PGG group pretreated for 5 h were decreased, and decreased to the
minimum at pretreated for 30 h. The activities of caspase-3, caspase-8, and caspase-9 of the PC12 cells in B-PGG group pretreated for
15 h were 36.5%, 40.2%, and 42.2% of those in MPP" group, respectively. Conclusion B-PGG has protection against apoptosis of
PC12 cells induced by MPP’, and its mechanism is related to inhibiting the apoptosis of PCI12 cells induced by MPP* and then

increase survival rate of PC12 cells by increasing the expression of Bcl-2, inhibiting the expression of Bax, Fas, and FasL, and

decreasing activities of caspase-3, caspase-8, and caspase-9.
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Fig.1 Structure of B-PGG
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50 umol/L B-PGG TiAbHE Xt MPPH PC12 4l il A7
S, R ANsy K 6 4L, Syt AL MPP ALK



AR HwH%A  Drugs & Clinic

E30F F1uH 20154E 11 A + 1313 -

B-PGG FALFE 7. 12, 20, 30 h4l. MEEAEL
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TALHEE 7 h 41 PC12 41 JfIET %5 MPP 41244, M
FiALEE 12 h i PC12 41 MIAET 548 MPP 4134 1t
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PC12 43 Sy — P3G E, AL 20 h I 40 s
JidserEr, TALFE 30 h 4 iS58 20 h R FE, RATS
12 h I, ATIARER 12 hilg, B& T FiALEE 30,
12 h A zEnlegeit 2 ok, A IR A n %=
WHA G AR X (P<0.05. 0.01), 5 IL% 2,
£ 1 B-PGG TR MPP H PC12 4HASE T AN

( X£S, N=6)
Table 1 Effect of pretreatment with -PGG on death rates
of PC12 cells in MPP" ( x£5,n=6 )

20 531) T AL BRI 8] /h LT 5%
POpie — 16.35+2.48
MPP* — 65.224+4.74"
B-PGG 7 62.70%+5.73
12 50.23+5.61%44
20 38.08 £3.42%44
30 44.38+5.02"4

XA TP<0.01; 5 MPPTAILLE: *P<0.01: SN
ARPRALELAES: AP<<0.05 A4P<0.01
*P <0.01 vs control group; P <0.01 vs MPP" group; *P < 0.05

A4p<0.01 vs former pretreatment group
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Fig. 2 Effect of pretreatment with B-PGG for different

periods on survival of PC12 cells in MPP" (trypan

blue staining)
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s, N=6)
Table 2 Effect of pretreatment with B-PGG on activity of
PC12 cells in MPP* ( X £5,n=6 )

415 TRALFE R ) /h 5 1/%
pugist — 100.00+14.36
MPP* — 39.48+7.90"
B-PGG 7 45.74+6.84
12 61.24+5.51%44
20 79.28 +6.83"44
30 66.7019.08"4

LR ALE: TP<0.01; 55 MPPTALLLE:: PP<0.01; ST
AbPA L AP<0.05 A4P<0.01
P <0.01 vs control group; ™P <0.01 vs MPP" group; 4P < 0.05

44p <0.01 vs former pretreatment group
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Fig. 3 Effect of pretreatment with B-PGG on expression of

different apoptotic protein
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DI J5 A5 0 LA Jyan ey, A58 A H
caspase-3. caspase-8. caspase-9 JIT7 [/ [4F T i
VIR AZARAT INIX 3 TG )22 4. 50 pmol/L
B-PGG T Ab#E PC12 41 fifd 15 h J5 caspase-3 . caspase-8-
caspase-9 FI¥% 7143531 MPP 411¥) 36.5%- 40.2%-
42.2%. W# 3.

£3 B-PGG FAIBSEHY caspase FENTH( x+s,n=6)
Table 3 Difference of caspase activity after pretreatment
with B-PGG ( X£s5,n=6 )

49 Wi 1/%
MPP* 100
caspase-3 36.501+6.70"
caspase-8 40.17+£5.60"
caspase-9 42.17+6.00"

5 MPP'4LEEE:: 7P<<0.01
#Pp <0.01 vs MPP" group
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B-PGG # KIIHTAA K PRHT B )1, e AL
AL T EELRIR LI P 4 RGNS AR
PR R R Y FH A A 4R K R Y FH i 5%

Sk

[17 Smith Y, Wichmann T, Factor S A, et al. Parkinson's
disease therapeutics: new developments and challenges since
the introduction of levodopa [J]. Neuropsychopharmacology,
2012, 37(1): 213-246.

2] FER, W M, TIHK ISR TR A U
VIR SURE S (7] IRARIIREE 27, 2014, 22(9): 2255-
2258.

[3] Zhang J, Li L, Kim S H, et al. Anti-cancer, anti-diabetic
and other pharmacologic and biological activities of
penta-galloyl-glucose [J]. Pharm Res, 2009, 26(9): 2066-
2080.

[4] MaH, Liu W, Frost L, ef al. The hydrolyzable gallotannin,
penta-O-galloyl-B-D-glucopyranoside, inhibits the formation
of advanced glycation endproducts by protecting protein
structure [J]. Mol Biosyst, 2015, 11(5): 1338-1347.

[5] Cao Y, Himmeldirk K B, Qian Y, et al. Biological and
biomedical functions of penta-O-galloyl-D-glucose and
its derivatives [J]. J Nat Med, 2014, 68(3): 465-472.

[6] Chen H, Li H, Cao F, et al. 1,2,3,4,6-penta-O-galloyl-

(7]

(8]

[12]

[13]

[14]

[15]

[16]

[17]

B-D-glucose protects PC12 Cells from MPP(+)-mediated
cell death by inducing heme oxygenase-1 in an ERK- and
Akt-dependent manner [J]. J Huazhong Univ Sci
Technolog Med Sci, 2012, 32(5): 737-745.

Xu H, Zhao X, Liu X, et al.
traditional Chinese medicine targeting the cellular apoptotic
pathway [J]. Drug Des Devel Ther, 2015, 9: 2735-2744.
Mollazadeh S, Fazly Bazzaz B S, Kerachian M A. Role of
apoptosis in pathogenesis and treatment of bone-related
diseases [J]. J Orthop Surg Res, 2015, 10: 15.

RINA, ZF51W, £ 42, %, Caspase RS540 T
fIRFR ). P EHAE, 2010, 46(17): 73-78.

Tait S W, Green D R. Mitochondria and cell death: outer
membrane permeabilization and beyond [J]. Nat Rev Mol
Cell Biol, 2010, 11(9): 621-632.

Ilmarinen P, Moilanen E, Kankaanranta H. Regulation

Antitumor effects of

of spontaneous eosinophil apoptosis-a neglected area of
importance [J]. J Cell Death, 2014, 7: 1-9.

Ashkenazi A. Targeting the extrinsic apoptotic pathway in
cancer: lessons learned and future directions [J]. J Clin
Invest, 2015, 125(2): 487-489.

Xiong S, Mu T, Wang G, et al. Mitochondria-mediated
apoptosis in mammals [J]. Protein Cell, 2014, 5(10):
737-749.

Martinou J C, Youle R J. Mitochondria in apoptosis:
Bcl-2 family members and mitochondrial dynamics [J].
Dev Cell, 2011, 21(1): 92-101.

Lopez J, Tait S W. Mitochondrial apoptosis: killing cancer
using the enemy within [J]. Br J Cancer, 2015, 112(6):
957-962.

Ho J. The regulation of apoptosis in kidney development:
implications for nephron number and pattern? [J]. Front
Pediatr, 2014, 2: 128.

Jain M 'V, Paczulla A M, Klonisch T, et al. nterconnections
between apoptotic, autophagic and necrotic pathways:
implications for cancer therapy development [J]. J Cell
Mol Med, 2013, 17(1): 12-29.



