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Effect of Wuzang Wenyang Huayu Decoction on Neurofibrillary Tangles by
Inhibiting Cyclin-dependent Kinase-5 Over-expression in SAMP8 Mice

NONG Wei, WEI Zhi-quan, MO Xue-ni, WU Lin, TANG Nong "
( Guangxi Key Laboratory of Chinese Medicine Foundation Research ,
Guangxi University of Chinese Medicine, Nanning 530001, China)

[ Abstract | Objective: To explore the mechanism of Wuzang Wenyang Huayu decoction in improving the
cognitive competence and the pharmacological mechanism for neurofibrillary tangles related to cyclin-dependent
kinase-5 (CDK-5). Method: The 10 SAMRI mice were used as normal group, 40 SAMP8 mice were randomly
divided into model group, donepezil group (0.4 mg-kg '=d~'), high and low dose Wuzang Wenyang Huayu
decoction groups (5, 1.25 g-kg '+d™"). Drugs were administered by gastric lavage for 4 continuous weeks.
Directional navigation and space exploration ability were evaluated with Morris amaze. Real-time PCR was used to
measure the mRNA expression of CDK-5 in brain nerve tissues. Western blot was used to detect the protein

expression of CDK-5 and phosphorylation of Tau protein. Meanwhile, neurofibrillary tangles in brain tissue were
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detected with silver staining method. Result: As compared with normal group, both CDK-5 expression and Tau
protein phosphorylation in brain nerve tissues were remarkably increased in model group (P < 0.01), with
significantly increased neurofibrillary tangles and significantly decreased directional navigation ability and space
exploration ability (P <0.01). As compared with model group, CDK-5 expression and Tau protein phosphorylation
were lower in Wuzang Wenyang Huayu decoction treated groups (P < 0.05, P < 0.01), accompanied by
decreased number of neurofibrillary tangles as well as improved directional navigation and space exploration ability
(P<0.05, P<0.01).

competence of SAMP8 mice, and the mechanism may be related to its inhibition on CDK-5 over-expression, and

Conclusion: Wuzang Wenyang Huayu decoction can markedly improve the cognitive

down-regulation of Tau protein phosphorylation and neurofibrillary tangles in brain tissue.

[ Key words |

Wuzang Wenyang Huayu decoction; Guizhi Jia Fuzitang; dementia; cyclin-dependent

kinase-5 (CDK-5) ; Tau protein over-phosphorylation; neurofibrillary tangles

Wi S5 O 2 IR A RV B0 4 S T A () B TR K
WHEERE (AD) |, A PR AL (VD) 38 & P 4L (MD)
JESFECHE R R =N . g2 VD, AD 5
MD, Tau 2K [ ik 3 W R A 3 T 5 S0 I Kz J5 o 28 27
Y | IR R 0 Rl B AL R R
A1 R -5 ( CDK-5) e i 15 Tau 85 11 B W2 1 i 32 32
(B R Ak i =2 — , A BT 5 2 W 01 8 AR % 4
CDK-53 2 3k , BCHE M4 ] CDK-5 1y i 3%, ) 4l
Tau & B BR AL , 3 T 68 60 b 225 2F 4 4 285 , T g 36 7
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1.1 Zh4 8 JH#% SPF o e bt SAMRI 1E 3 %
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B2 (S s W B 3R ) B M IE S SCXK (5T)
2016-0010, =258 it FH /N B33 F ) 74 vp 5 25 K24 h
= 25 k27 S 56 v S 56 B0 43 T 9 TR T 3 4 s Rl
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W25 B2 ] 9% 185 90 5 00 Uil 6 2 S O b, TR 20RO 28
PR IR ER I 2 ¥k, 56 1 10 £5 2818 K42 X2 h,
552 n 8 AEFRABAK SR 1.5 h, 25 it 08 LA Ok
T AR 2 2.5 kg L7 4 CHAAFE &
FH A I DL ZE 08 K 6 B 2 TR R B 2 R OR ST
[ A (D) 2500 A FR S AL HiE5 1612082 ]

1.3 37 RNA FEARLRAF W, B RNA 42 B 7]
&, Quant ¢DNA %5 — 55 & B i ] &, SuperReal
PreMix (SYBR Green ) iR iz 77 & (b 52 KAR 4= fL#}
A B A A, #5500 S Q5324, 05821, Q5317,
M1729) 3 20 215 P $2 0500 &, 3 P -5l 19 e 00 1)
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Yo/, CDK-5, p-Tau, Tau, 8-l 3) & H (B-actin ) HL &
(%% Abcam A 7, #t = 43 %) & GR103646-22,
GR303639-6,GR64732-31, GR324494-4 ) ; 2 it f 9%
HBEH(Ig) G 9t ( LB = REWHEARAF M
PO180-1) ; PCR 59751 th A= TAEW) T2 () Ji 0y
A BRAF BTG 51T IR 1,

x1 3519F3

Table 1 Primer sequence

314 JE(5'-3") K /bp
CDK-5 9% CTGGACCCTGAGATTGTGAAG 155
T iif TCCCCATTCCTGTTTATGAGC
B-actin ¥ CTATCGGCAATGAGCGGTTC 175
FiE CAGCACTGTGTTGGCATAGAG
1.4 Y& 7500 %Y SZ%¢ )% F # PCR (Real-time

PCR) X ( 2 [H ABI /A7) ; Mini-PROTEAN % 3 1 i
¥k, Mini Trans-blot B %% E[1 { , ChemiDoc W\ 1% % 4t
(%[ Bio-Rad 24 7 ) ;5430R 7w 3 v& 5 85 0o L (
[E Eppendorf /A 5] ) ; BW-1 I Morris 7K 2 = s #) 17
Ao ARG (B AR BE R 23 W) 5 ASP300S £ 4x
3 41 UK AL, RM2245 #1235 57 D) R L,
EGI150H #1471 i AL (F8 15 Leica A7) .
2 HiE
2.1 7 525 S5hRACKREE SAMRIL IE % 2 4k /)
10 H, OB IEH 4H . SAMPS PR g /b L 40 H,
BEDLEL F RV 50 4 BB, 28R ST A,
TR B AR v AR AL, B 10 . IEH A
SERIE/ NS TARBKES, ETN RS LR &
YR e 2 T Tl g B N R T AR Hh R (24 B
SO (B ) ), N5 N B SR TR 4 5 45 25 )
R L ROARHIE ST A AR AR S S R 25
FIE L LI ARIRSE N BT B 25, 4 2 i
0.4 mg-kg™'d™ AEH 1 RHEE A2y, TR AL
i RARARENS g-kg™ dT  RFIRAN
1.25 gokg ™' od ™, ERAEAHEE 1R, KA ESE
B A ERMEK 4, Heiha s d, 244/ ik
7 Morris 7K KB S W47 by 27 M, SR 5 156 SUHE AR BE
ST 50 0L o R O o 8 = N ) 2
ORI B R4 T - 80 CHRAE, TR HUS RNA
HEEE 0 KM A E T 4% 2 R W R
WP DR AT, T TP 28 2 24 0 235 8 % £ 05 B0 1
2.2 Morris 7K 2K B A I 7 7 A A7 S 6] 3R K BE
HEEE S d AT EAALMUAT R A [H] R R BE ) L g, Wi

4 N SE SLATAT S5, i s/ AR BOK T R F B R I
] AR 56 5 RMEF 6, T S MR RE N
S, A0 s /N BB IR B AL B R S O
v,
2.3 Real-time PCR #; I K I # £ 20 49 CDK-5
mRNA FKik7KF SRS RNA 45 B ) & 42 Ok
DG B I 7 5 2H 47 4 RNA, L Quant ¢DNA 55 — 55 &
AR & 58 M cDNA 55 — 85 & . B4 PCR J hf
R RN NRGEIK 26 pL,cDNA 2 pL, I FiF519
£ 1 uL, SuperReal PreMix (SYBR Green) 20 pL,
PCR s w2 14:93 C #iZ8 # 2 min, 94 °C 1 min,
60 C 1 min,72 C 1 min, fG3F 40 %K, )5 72 C i
it 7 min, 3 UK G 2 0 T R A it 26 23 B 46 E PCR
FEMRE S E . DL 279 KR CDK-5 mRNA K X} 3%
S Tigs
2.4 HEHARAENIE L (Western blot ) 6l H fiki bf 22
21 CDK-S 1 K Tau & H B R ALK RITE
A AR OGR4 ORI B B U L B
K BCAEHEREETEHERE. M 12% SDS-
PAGE 73 B 5 5% We i Jie , 5 B AR Rl 20 pg.
A LUK SR R vk 46 e R R 80 V20 min, 43 85 i 1H
Ji 100V, 3 B PR AR EE PR A R TR R
5, B P, %R — U F 60 min, CDKS, p-Tau, Tau,
B-actin , Fi BE A5 BB 0 121 200, 4 B B A5 50K
1:1000,%FEFE 60 min, ChemiDoc 1% % 4t Il &
IFHHEHNER S NS EA B-actin 4 K E A
FEABAE R 2 A A O ik 4
2.5 GRGLEIER I ORI LR ARG gy N ORI
HU i J5t 2H 2L LA A s U0, RO 20 pum, JIE
B K, AT ARG O, B, TOREE T LS. Mgt
A9 4555 T R BN B o 2H 2N Y R A (0 BRI
ARG X I, 52 IR AR B A A 43 A
2.6 gritsorik: SR SPSS 13.0 GEit B Ry
ZHREAR OB, TR R L & =5 Ko, 7
25 FFPERE R B K 2K 05 22 90 LSD AR 48, 7 221
Fr B R B RIG 50, LL P <0. 05 22 5 HoA 483t
FE
3 &R
3.1 X RBUERATATRE IRy 5 IR R A L,
B 20 /N B AR BIK R F B IR B K (P <
0.01) ; SHEAIAH LA, 22 45 WR 5% 41 S 1o 0k Ik B Ak %
Ve G 2N R AR B KR 7 6 T8 R 03 W 3
A (P <0.01), W2,
3.2 XMRBMAMEREHNOEmR 5IEHEA
© 63 -
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®2 RERBARZANNREMMITERBBRZIE (2 +5,n=10)

Table 2 Effect of Wuzang Wenyang Huayu decoction on directional navigation latency in mice(x £s,n =10)

415 Ml /g kg™ d! 1R 2R H3 R %4 K
i - 31.18 +5.96 24.42 £5.24 27.74 £5.61 18.29 +3.76
R - 51.61 +8.89" 45.37 +8. 17" 40.98 +6. 66" 44.41 +7.78"
ZRR T 0.4% 34.83 5. 647 36.66 £5.97% 33.98 +4.68% 30.97 £4.96%
L E IR BH A 5 36.02 £5.45% 36.99 +5.02% 26. 88 +4.60% 25.81 4. 80
1.25 43.34 +6. 627 41.94 +8.22% 34.20 £5. 66% 32.16 £6.21%
T HIEHALER" P <0.01; GHMA K P <0. 017 FR A AN mg-kg ™' -d ™',
SAMRI /) FRHL#, B AU 20 SAMPS /)N FRUiE A JF 7K T
V- B AR B S (P <0.01) , 288K CRE=S e G G o — 33 kDa
TP XK RO 2 > (P < 0.01) 5 S5 RIAZH
p-Tau — — T® 70 kDa
H#K , 2 2 WR 5% 40 5 O I BE AR 7 w8 ARt 2/
BRI A KR S B DI 9 AR 0t 3 e, o Tan S St s St wee® 79 kDa

KTF & X8 vk e ) B g 88 m (P <0.05, P <
0.01), W33,

®3 HHEBMEALRGNRZEIRERNNOIZN (v 5,0 =10)
Table 3  Effect of Wuzang Wenyang Huayu decoction on space

exploration ability in mice(x +s,n=10)

205 Fit/gkg ™ od™h WRMI/s BT HIREUVIR
E# - 24.95 +4. 61 3.50 £1.08
15 - 43.45£6.27"  1.40 £1.17"
EZ S 0.4% 26.78 £3.74% 2,60 =1.16%
TR PR AR5 5 23.55£5.93%  3.30 +1.49Y
1.25 29.25 £8.77%  2.50 =1.08%

. — o — — 42 kDa

A B C D E

p-actin

AIEF B AL C. 243 WR S5 % IR 5 D. 0 IE MR BA AL 95 5 e 37 i
20 5 E. VR IR BH AR5 A1) 5 2H (18T 2 /)

E1 /N CDK-5,Tau % p-Tau B B KL HB ik

Fig.1 Electrophoresis of CDK-5,Tau,p-Tau protein in mice

F4 HIAEANXFRZIT MR CDK-5 RiL/KF 5 Tau F A BEER K K
FRIFM (2 £5,n=3)
Table 4 Effect of Wuzang Wenyang Huayu decoction on CDK-5

expression and Tau protein phosphorylation in mice(x +s,n =3)

o SIERH LD P <0.01; SHMA LR P <0.05,”P<
0.01;% FRFI BN Hy mg-kg ™' -d ™' (F4 ),

3.2 XF/NEROK N A 22 41 40 CDK-5 mRNA K & 1,
Tau & BRI K -1 2 m 5 IE# 40 R i,
TR 2 /N B 21 4109 CDK-5 mRNA J 8 (1 R 8
IKF-3 230, f Tau 25 1185 R 1k K OF 1 25 15 fn
(P<0.01); 5482 b, o kI8 BH AL 387 i A%
F 4l CDK-5 mRNA K 2 [ & 18 K °F, Tau 2 [ B
PR ALK 2 B 2 B IR (P < 0.05,P <0.01), UL
1,%4,
3.3 RPN 2 2T dE 945 L IR IE 4L/
BRI TE b /D b 2 AF A g2, L 5 OE R AL AL, A
T2 /N BRI P DL R dk R S A IR A B (6 A e 2
Ye g 48 WO AT BN o A AR LR, £
ZRURFFLH SAMP8 /)N [ 25 41 2ff 48 25 155 130 T W 4 Uk
/b T 3 B Ak 95 3 i ) e 4 SAMPS /)N U I 22
g R, WE 2,

- 64 -

iRl g-kju’;i-/d" CDK-5 mRNA (;D:f:n/ Tau/p-Tau
EH - 0.23+0.06 0.12+0.03 0.20£0.06
%l - 0.48 =0.08" 0.25+0.04" 0.48 0.08"
EZ o) 0.4 0.4220.07 0.2220.04 0.47 £0.08
R A7 5 0.26 +0.06” 0.15+0.05% 0.31 +0.08"
1.25 0.27 £0.05% 0.21 20.04> 0.38 0. 07>

4 itig

RN B 3t S 4 i IR A Db 9 328 8 55 JRRBE 1) OC B
7, I H2E 2 iCAC T RE B YT OG0 B2 o 4 22 2T 4 20
SR 2B AT YR AR 5 Tau 8 111093 B 0 R AL 2% 1)
G, R 3 U IR 3z 3l 5 2 S iC A2 D BE AT 1
HER M H 2L BLEE A . BRAREE 7 H Al 14 JC£F X Tau
R 0L Al S B B 22 0B AT M R B B T
B B IR R AT B 2 b R 2 R
6 0 R B DR T R TR O ROR

IR S T B T RN T M 4T AR
SEJ@ BT R WE . R R AL A I, AR T
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B2 FAAERAAMRZTNREETEELENZME(HEY 0, x200)
Fig. 2

Effect of Wuzang Wenyang Huayu decoction on

neurofibrillary tangles in mice (silver staining, x200)

T AR AR S A O T T A
BRSEABEM LS R K FRAE BEROE
RS R PR AT
TR TR B AE A B 35 B ALAS B 2208 ¢ 4k
Kk, FEAEA L A AR ™ o A DRSS, f AL
AR B B T R, BH AR AN R )R R
DL MK, I A e AR BT AR P A A T s B
T, S [ AL) o5 A A 25 Ao B e S ) B 05, 25 B AL
RAR, TOHEME S, ML, HLIR DI BEAR T, S 4 A
REI TR AU R DU 4 AN R IE % i A
HEM 50 R, R BB B BOE " K, 3
AT i P A A e T s 8 % L 25 B ) e
ST YR PSS A5, R AE A7 BE A 0 AL S 3R A R
ORI AR R AL, i (0 FE R ) 2 s
BT BRE 5 T el it A 1) R FHAC R 7 o RO R H
BT AT 2 RS, I A IR T 2 BH Y A e
R AR E M TR B 5 AR AR A i B iR
OB BROT AR el 22, R U 22 BE ko = A
P, =Lk A MU, i Bl R R OT 5 s IS
P 35 AN IC A R 5 0 R R L o R A
A B 407 BAT AT B AR A Al TR
T TR 5 2 TR, 2 R R e PR S BRUE B, XS
TR AT e s iR ey A T
Hy G HEI TR IR P AR 5 2 X T Tau 3 B 852 1k
LA 0T FE 9 B0 38 42 40 4 7T REPE SR A7 AR 1Y
Tau 8 F &4 28 40 M (9 15 2886 1, o B2 i AR Ak
(9 Tau # H 5008 & A 4G AN IEHR Tau &
FIAY 1710, HAR HE (RS 6 T T2 10 A= ) 25 D RE 1™
55, JF Hl e 4 1R 2 AN 0RO 5 0 RRUE AR
Hl o Tau 8 Y G 5 W IR AL 5 00 22 27 48 500 D fig

SR T R B 2R 4T A 4 4% 5 T M R R BB R R
SRS 0 BT A5 B A o B 2 A ST R, % R
GILAE S I R, M 2 R 1 T RE RS,
FOAN ML 5% b 5 2 LA % w25 0 D R AR 45, DT & A
ZARATYERAE . Tau AW ER 1k i CDK-5 4% i
A Tl A, 5 1 A 6 4o ¢ 15 ) 7T 3 Tau K (i
BEFR AL , ETT B0 b 25 £F 4 g2, A S2 B WF 9 45
BoR, 5IEHEEB A Y SAMRI /)L HL L, PRl
R Y SAMPS /) FUb 2 40 il B9 CDK-5 f£1E
I RIKIE 5 IR OB E R AR RS, 5
LA P B B SAMPS /)N BRI Bz J5 B Tau 28 [
W Ak 7K S T S84 16, Mz 5 2H 40 4R e 8 T L S
WZ MM ST g g gt . Ll S 45 AR R, CDK-5
SEMEA Tau 2 [ B 2 Ak B0 B R 1L 196 76 189 % T G Y
VD, AD 8§ MD {35 Bl 3k F2 b 7T B & 4% T 5 EAE A,
WFBE A% B N VD, AD B MD 34T 25 9 i v 1E
YR

AR ST FE R, R H A 3 X T 25 40 g
CDK-5 s Fe3k B A % B 5 59 30 176 1, OF B Tau
B IAE S396 fi7 A B AR AL 2K (UK PR B> B T
W, o BHL ARG V) T DR, ot 428 4T 44k 4 445 B0 42 () 36k /1> ; Morri's
KRB S WIAT 2 4 T R A B 2 0L )
BE 77 TAT B4 L AP 20000, L S/ T SR R 4 25 4 )
EAESER . T e AL 0 T E R R I35 4 19
BL P 2 06 2 B, SR PR A 5 0 LA ok bl Sk
R BN SAMPS /N B2 S 0 A2 DD R B9 265 BIVE I,
5 AT B -5 FLAM ] CDK-S 76 w28 40 i 1oy ok 3 3%, ook
1% Tau 25 {13 B 1R 1k, HE 17 068 /0 g 5 ot 25 2F 4 40 4%
A BRI, T ME IR B AL 357 B SR 8175 SAMPS /) B
M2 40 CDK-5 %3k K V- [ % 5 SAMRI /) RUI% 38
(9 7K fH L Tau 8 (RS IR 1K K F- 3 44 75 T SAMRI
ANER, B ) 22 S AT LA it 8 S R 2 G
T I RERS 58 4 T BR AL 6 Tau 8 (i Wi AR 1 0 2
R E, A TFRIE R B, AL Tau 8 A BERR 1L
() 5 2 AL i 51 R AL R T° CDK-5 , 2 ft B iR AL Wi 35 5
5T Tau 2 A AR R AL , 700 B AL 583 2 75 [ Bf
5 ) 13X 86 R 1) 375 1 7 B T 2 1) S R Bl S

HBE 25X T VD, AD 5% MD 7 58 2 % WLAF E
(), (H3Z BT s S s i A 22 5 B sl 5 A%
TR 25 52 E h EZ5A )T VD, AD
MD {25 BT F 5 107 7 76 40 0 245 34 27 Kk SF A BT AR
Sy, B B LT 25 B 2 R 2 B S S
WF5E T BOA B T 52 BUAE 40 1 4 T /K 7 % BL3F 46 3F
Hh I 25 £ 25 AL
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