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Modified Wuzi Yanzong Prescription Inhibited Tau Protein
Hyperphosphorylation induced by AB,. ;.-in PC12 Cells

ZENG Ke-wu, WANG Xue-mei" , FU Hong, LIU Geng-xin
( Research Studio of Integration of Traditional and Western Medicine, First Hospital ,
Peking University, Beijing 100034, China)

[ Abstract] Objective: To investigate the neuroprotective effect of modified Wuzi Yanzong prescription
(MWP)on B-amyloid protein ( AB,; . ) -induced tau protein hyperphosphorylation in PCI2 cells and the potential
mechanism. Method: Control, AB,; ., model and sample treatment groups were set in our study. AB, (30 pmol-
L") was used to induce tau protein hyperphosphorylation in PC12 cells, and MWP (50-400 mg- L") was also
simultaneously added. Then, the neuroprotective effects of MWP were investigated. Result; MWP alone did not

show any cytotoxicity in PC12 cells. MWP significantly protected PCI12 cells from AB,; ,;-induced neurotoxicity, cell
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viability increased from (70 £4.9)% to (98 £6.5)% (P <0.01), and apoptosis-related protein ( Caspase-3 and
PARP) expressions were also effectively inhibited, Caspase-3 and PARP were down-regulated from (378.15 =
34.65)% and (985.12 £45.32)% to (127.65 £12.65)% and (543.61 £39.07)% (P <0.01). In addition,
tau protein hyperphosphorylation in PC12 cells was significantly down-regulated, p-tau (in Ser396 site) expression
decreased from (130.01 +5.83)% to (113.75 £6.34)% (P <0.01),and p-tau (in Ser404 site) expression
decreased from (150.17 £10.28)% to (105.37 +4.57)% (P <0.01). The inhibitory effects of MWP on the
phosphorylation of glycogen synthase kinase 38 ( GSK-38) at Ser9 site and mitogen-activated protein kinases
(MAPK) may explain the potential mechanism. Conclusion; MWP could inhibit A, s-induced tau protein

hyperphosphorylation on PC12 cells, showing a neuroprotective effect in Alzheimer’ s disease.
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9664 ) L bz GAPDH (It 5 2118 ) Hii Ay A £ [H Cell
Signal Technology 7y &, i DMEM &5 38 3¢ (41t 5
12100046 ) | Jifs 4 1L i ( #it '5 16000-044 ) Wy [ 3 [
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R1 MEEFIRAT APy TESHN

PCI12 A B EMRIPERA(r£s,n=3)

45 il &/ mg-1."! 17 1% /%

- HE A B - 100 £1.2
B - 70 +4,9"
Ik HF s 50 72 £3.5
100 85 £3.17
200 90 +2.0%
400 98 +6.5"

e SIEREH AL P <0.01; 5 AB R A A Y P <
0.05," P <0.01.

3.2 JNBRE TR T MG ABsas FIT BOAY I T4 R
E RS Boan B AP S EBERL AB AL B
PCI2 45 P T PARP D) 2 Caspase-3 §if ¥ E 14
FOKM TR (K 2) 0 T ABysss R MK L F 755
(400 mg-L~") b 74 (4 40 u opr L 5X 2 RIS PEEE ALY
RBHHB T B FHEMFEM. sboh, sk 1717 5%
75 BEph A F40 L %) PARP L B Caspase-3 i & H
1 IRk A 3 PR

R2 MBKREFHTRI N AP,y BT E S HY PC12 G Caspase-3 f1 PARP H B BEMMHIER (2 £5, n=3)

HE MM FREE %
4 5 il mg- L
pro-PARP PARP Caspase-3
1 5 % E - 100.00 £9. 10 100.00 £3.61 100.00 £ 8. 46
ABysas” - 32,95 £4.19" 085. 12 +45.32" 378.15 £34.65"
kR T RIS N 400 124.77 + 14, 30% 543.61 +39.07% 127.65 +12.65%
ABasas’! + N0 TS50 400 126.21 = 10. 86 93.54 +15.31 94.78 +30.18

HSERMBARE P <0.01:5 ABy A HEE P <0.01;Y ARy 35 FI 4 30 pmol-L7' (£ 3 ~5 ).

ABssss A PR TS 1Y PC12 A rp Y B T tau 3 [ 8%
M2 1k (Ser396 Fl Serd04 fif i1 ) 19 2. 2 P 7h & ( 5 X4
MR AH B , T A0 Bk 1 A7 5% O 3t Ak B R B9 41
i tau B EAE LR 2 S0 BERR A 3 B T W
BFEAT. T AL tau PR KA R EEEL.
BE A, BN R T A7 5% O AR BR ALY PCL2 41 i
tau BERR AL LA B tau B A RIB WA B W (R 3) o

3.3 R EFRIFEITIVE ABLs s Fr 8 GSK-38 il
INK/p38 MAPK [ ¥ IG 5045 B2, ABy s
A LAG| # GSK-3B 8 [ 7 Ser9 {if & (Ml L 51 ) W
RRAL K- A KRG, B 515 GSK-38 MY #% o 1 i b 1
FRTEIT AL BRAL Y PCI2 41 v GSK-38 & 11 HY
RALAKF B I (R 4) o BN IR 5 AT
e R GSK-38 75 1 A R
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et R RN E
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3 400 130.12 £12.09% 88.83 +19.34"
6 400 133.33 £6.51% 87.35 £8.12%
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Mo H, Ml fr AB Pl i tau 3 F & B % M 1k
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{5713 i B 1y EL A 40 ] v 2 05 B2 WA PR A 1) 25 4 1
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iR, B o8 Bl AD JRyT PRy — P EE
I i
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B R R A ML bR PC2 R PR AR SR
WEFE T w25 5 J7 il 38— WK 30 7 77 5% J5 %4 PC12
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BRI ABys a5 175 5 1 20 I 25 41 0 41 0 T O
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i AR DR 1 L U7 R GSK-3B 1Y T 1T SE 3G , [ Aof
TR 747 5% 5 al DL au 3 A BEER AL 1 55 Sh
2 FhigAE, BY INK FI p38 MAPK f93#01% . it vl A1,
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MRS, & HE LR BAE M. 540 BR T GSK-
38 Fil INK/p38 MAPK 2 5h, 4 ifd J&] 391 4K a6t 1k 2% 13 3
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