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Regulatory Effects of Stilbene Glucoside on JNK and PP2B in APP/PS1/Tau Transgenic Dementia Mice
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ABSTRACT OBIJECTIVE: To study the regulatory effects of stilbene glucoside (TSG) on c-Jun N-terminal kinase (JNK) and
protein phosphortase 2B (PP2B) in APP/PS1/Tau transgenic dementia (3xTg-AD) mice, and to explore its potential mechanism of
anti-Alzheimer’ s disease (AD). METHODS: Totally 45 male 3xTg-AD mice were randomly divided into model group, positive
control group (huperzine A, 0.15 mg/kg), TSG low-dose, medium-dose and high-dose groups (0.033, 0.1, 0.3 g/kg), with 9
mice in each group. Another 9 normal male C57BL/6J mice were included into normal control group. Administration groups were
given relevant medicine intragastrically, once a day, for consecutive 60 d. Normal control group and model group were given
constant volume of normal saline intragastrically. After medication, Morris water maze experiment was used to test the spatial
learning and memory ability of mice in each group; Nissl staining was used to observe the changes of Nissl bodies in cerebral
cortex and hippocampus; mRNA and protein expressions of JNK and PP2B were detected by qRT-PCR and Western blotting assay.
RESULTS: Compared with normal control group, the escape latency was significantly prolonged (P<<0.01), the retention time of

[ — py— the original platform quadrant was significantly shortened (P<<
A FEGIUH - [H 5 A AR R R BT (No.81860709) ;

SRBF2 L4 R I H (No.2018GXNSFAA294153) ;1 TilE ik VA X WF
FAEHEQHTT I H (No. YCSW2020231)

0.01), and the times of crossing the platform was significantly

reduced in model group (P<<0.01) ; the number of Nissl

S L BRIE L . WFSC 7 ]« 2 4F P 95 5 S RDF 56 . E-mails bodies in cerebral cortex and hippocampus was significantly
729011126@qq.com reduced, the staining was slight; the relative expressions of
HBENEY P2, W B0 T BFSE 7 1A S A g S JNK mRNA and protein were significantly increased (P<<
k5% . E-mail:hzs1004@163.com 0.01) , and the relative expressions of PP2B mRNA and
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protein were significantly decreased (P<<0.01). Compared with model group, the escape latency was significantly shortened in

positive control group and TSG groups (P<<0.01); the retention time of the original platform quadrant was significantly prolonged

(P<<0.01); the times of crossing the platform was significantly increased (P<<0.01); the number of Nissl bodies in cerebral cortex

and hippocampus was increased significantly, the staining was heavy; the relative expression of JNK protein was significantly
decreased (P<<0.05 or P<<0.01), the relative expressions of PP2B mRNA and protein were significantly increased (P<<0.01),
while the relative expression of JNK mRNA was significantly decreased in TSG high-dose group (P<<0.05). CONCLUSIONS: TSG

can improve the learning and memory ability and neuronal damage of 3 x Tg-AD mice. The mechanism may be related to

down-regulating the transcription and expression of protein kinase JNK, up-regulating the transcription and expression of protein

phosphatase PP2B.
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RGP A2 W™ i () A PR F]]; ME204E 7Y it 1
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MRS YA (RBE A 4 pm) o EHCETE MG 41219 Fr iF
7 IR YL A i 8 1, SR 5 78 S0 U WS M 2
J2 g TR e F/MAR L L DL
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1.8~2.1 Z 0], & B RNA M4l R R ) o K4 B &
RNA #AH R i85 € 50 A5 0 PRk T 25 DNA FL e 5t &
i cDNA Ji57 , R P AL 317 PCRY 4 . [ iR &R (S
20 pL): BRSP4 1 pL.cDNA B4z 2 pL ., Fast-
Start Universal SYBR Green Master (ROX) 10 uL . TG
K6 uLo 454 :95 CHIASYE 10 ming 95 CAEPE 10 s,
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Tab 1 Primer sequence and product length

R 73 FHIKEE bp

JNK 5" -GTGGAATCAAGCACCTTCACT-3' 114
5 -TCCTCGCCAGTCCAAAATCAAY

PP2B L##:5'-GAGCCCAAGGCGATTGATCC! 126
Fif:5'-ATCCACACGAGGTTTCCCATC'

GAPDH 5" -GGTTGTCTCCTGCGACTTCAY 100

T 5'-TGGTCCAGGGTTTCTTACTCC-Y'

2.5 INRANZALAF INK PP2B E H RIAF RN

K Western blotting {5 #EA 7RG o 7K 28 B AL B0 45
FG , B BORE 4y 3 HUNR, $542.47 500 7 5 U6 (%
17o WUAIZUE 5, FHIR A | $2 BB 200 mg i 4121
TINER P 247 (RIPA 1y A5RS04
PRFEL 100 LIRA )2 mL 0 He B EA 75035, Fok b sisy
B34 30 min Ji7, 7E4 CF LA 12 000 r/min 2.0 5 min, e
I, R BCA BlE B MR JS , ] 5= FAESE
R T T 95~100 C7Z5 1 6 min. LI 80 pg
B AT+ Tkt B R B4 (SDS) -PAGE B Ha vk , SR 5 16
180 mA | & I 4 1F T #5760 min & NC i | I E T
QuickBlockTMWestern ¥t A1 P , B2 K _F#E#% 10 min
P15 I TBST V&1L 10 minx3 3, 23 A INK —$Ht (6 B¢
Fefi ok 1:6 000) \PP2B . S-actin 1 GAPDH —#7i (Fi & L
B340 1:5000) , F 4 CWEE L% ; FH TBST 15 1k 10
minx3 ¥, AILAKH N 1) e (Fi B L1344 1:5 000) , F
4 C R HEYEIRFE 1 h; F TBST #5110 minx3 ¥, LAKE R
UL F R A T 2 6 A5, R ] Tmagej v1.8.0 #44:
W52 S5 IR EE(E . L INK ) GAPDH 4%, PP2B L)
B-actin N2, LU H B EE 1 45407 AR N 28 11 4500 K
FEAE R B R B I A bk i
2.6 FItFEFHE

K I SPSS 22.0 B X L s s itk A r gt . 1t
WPERIAX £ 5 R, Z4LIR] Bl R R 7 22505
J5 25 FEPERT LRI PR FL AR FH LSD A 55, 77 25 AN 5Pkt
ZH 6] W 5 1L 48R B Tamhane’s T2 #6560 . P<<0.05 /R 2%
SHAG RS
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HE 21 1 TSG 45 771 o0 41 /0N B A 2 sl 5 AR 09 35 Wl 3% 44
(P<<0.05{ P<<0.01), 3 H. TSG & 7 41/ NRIE D 45565
3 R b sk s AR A 48 25 e PH M X R4 (P<<0.05) . 4%
A1/ B D ALA T S B0 I U 0 L T 1, bR VR R 0 e
LI 2,
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Swimming trajectory of mice in each group in

Fig 1
positioning navigation experiment
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30+
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1 2 3 1 5 6
WZREL . d

T IR R R AL, T P<<0.01; SR LR, "P<<0.05,7"P<
0.015 5 X MR 2H et , *P<<0.05

Note: vs. normal control group, * *P<<0.01; vs. model group, ‘P<<
0.05,"”P<<0.01; vs. positive control group,*P<<0.05

B2 BRHENREEMAMITIISPEEGRAES (x £
s,n=9)

Fig 2 Trend of escape latency of mice in each group
in positioning navigation experiment (x * s,
n=9)

3.1.2 KEEZFRIIAR IR IR L,

- 2342 - China Pharmacy 2020 Vol. 31 No. 19

B R L /N BB 3 R BR- 457 B I 1] J2. 25 47 4 (P<<0.01),
TEHOF B REUR E W (P<<0.01) s S ERIZ b, BH
Xof HEZH T TSG 2% 571 21/ BB 15 52 R B 1 i) 229
FIER (P<0.01), FHOP- GBI B EH 2 (P<0.01);
5 BT BREH HE A, TSG o i AR 2 /N B P 5 42
B 122 B 1] 55,25 4 K (P<<0.01) , BT 25 Y B 254
% (P<<0.055( P<<0.01). 2% ZH/]N Bl 2s IR AR SL g0 45 21
N2,
®2 BHPMRZEHREXBER (xL£s,n=9)

Tab 2 Space exploration experiment result of mice in

each group(x+s,n=9)

A5 TR MR s FHERUH
EF AL 28.947+5409 842741325
S 724542034 2.051£0403°
PR RfERAL 15282+ 1.850% 308910465
TSG Al =4l 17,607+ 1409° 3962+0918"
TSG 4 20265+ 16627 408810473
TSG il a4l 21,602+ 2,081 5366+ 1,165
T S IE RO B e, " P<<0.01; SRR ik, #P<<0.01; 5 A

PEXTHEZL 4%, “P<<0.05,4P<<0.01
Note: vs. normal control group, “*P<<0.01; vs. model group, “P<<
0.01; vs. positive control group,“P<<0.05,**P<<0.01

3.2 TSG3XF3xTg-AD /I\FR A Kz R F0i8 B &R AL e FC/ME

EIEH X B Fo A, AR A /)N B Bz J2 ANt CAL
X e F/IMAE (0 AR, B0 i 35 0k /b, il 2 on 4 i HE S
VLo SHERIZE FEASE, B B4 AT TSG 457 2H /N Bl
i Bz J2 RN T CAT X A 22 0 S8 F/IMACES € Jin v HL 50t
il R P Ezpved 1) UGy p W S D R - 24 E VAN e A
B JZ RN S e FC g £ S A ) LI 3 1 4
3.3 TSG ¥t 3 x Tg-AD /N B i 42 41 & JNK. PP2B
mRNA FiX R &0

551 B BECZH BE A, BSR4 /N BRUG 21 21 P ONK
mRNA A XS K3k it i #7415 (P<<0.01) ,PP2B mRNA
A 2 5 R B 2 AR (P<<0.01) 5 SRR b 45, TSG
e A 2 N BRI 2 2 P INK mRNA AR % 635 5 i 3%
FEAIE (P<<0.05) , BH: X & 41 A1 TSG 4% 771 4 41 /)N [ 4.
Z1rp PP2B mRNA HYAHXS FRik 1 34 1 2 5 (P<<0.05 5%
P<<0.01) ; 55 FHPEXT BEAL L85, TSG i 77 2t 21 /) Bl ki 41
Z1rh INK mRNA 1) A Xf 25 38 1 i 2% % Ik (P<<0.05) ,
PP2B mRNA [ A X} &35 5 B 3 T (P<0.01) . %541
IN BRI 2H 25 H INK . PP2B mRNA FiéRH X6 26 0% 0 5 4%
R 3,
34 TSG3Xf3xTg-AD /NEMLALR H JNK . PP2B E R %
oA

5IEH G REL Hedgs , BRI 2E /N BRI ZH 21 INK B
AR X 2 ik 1 i B 5 (P<<0.01) , PP2B 2K 1A X 32
5 E RN (P<<0.01) ; SHEREAYLL FL 5, B X B AL AN
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Fig 3 Micrographs of Nissl staining of cerebral cortex
of mice in each group (x400)

L A RSP S
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B4 JANMRMALEDRKEEEHE (x400)
Fig 4 Micrographs of Nissl staining of hippocampus

tissue of mice in each group (x400)
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*3 KANMRMAL S INK, PP2B mRNA FIFE ¥ R
KEMNEER (x£s,n=3)
Tab 3 Relative expression of JNK and PP2B mRNA

of mice in each group(x+s,n=3)

43 INK PP2B
ERMRAL 1,000 1.000
A 2028+0300° 04900035
TR 1.38140.030 0.589+0.041°
TSGIEAIEAL 1.341£0.009 0.653+0.030%
TSGAflE4l 13680028 0.660+0.021*
TSG il 12740022 0783 +00187

T IER BRAL LS, " P<0.01; GHIRIAL L4, P<<0.05,"P<
0.01; 5 BAH:X B 2H He A, *P<<0.05,*P<<0.01

Note: vs. normal control group, “*P<<0.01; vs. model group, "P<<

0.05,"P<<0.01; vs. positive control group,*P<<0.05,*P<<0.01

TSG #5715 41 /)N Bk 2H 21 rp INKCE 1 A AR DO Rk 1 1
53 PR (P<<0.05 5 P<<0.01) , PP2B 2K [1 A A X 2 ik
R E TR (P<0.01) 3 S BAVEXT AL HAR, TSG
72 7R 2L/ UK L2 P INKCEE 1 RO AR N Rk i 1
WA (P<0.01) , PP2B & 1 A X 3 14 fk 14 35 71 8
(P<0.01). #4/NRUIZ141H INK  PP2B % [ K A1)
HL DK ] DL ] 5, 2 IR 2R B A5 SR I3 4.

JNK

GAPDH

PP2B

P-actin

FRERIEH

El5 &A/NRKAL P INK PP2BEBRIEREIKE
Fig 5 Electrophoresis of protein expression of JNK
and PP2B in cerebral tissue of mice in each

group

F4 FHENRRALHINK PP2BEAMEIRIES
MELR (x+s5,n=3)

Tab 4 Relative expressions of JNK and PP2B protein

in cerebral tissue of mice in each group (x * s,

n=3)

bl JNK/GAPDH PP2B/f-actin
AL 0.712£0.014 15490015
A 1.5780.012"" 0.733£0.033"
PR e 1.140£0.027° 103040053
TG4 120100147 1.08740.023*
TSGhilEA 0955+0.036* 1.19540.0047
TSG il 0930£0.01074 127240053

T G IEE R REAL L, * " P<<0.01; SR A, *P<<0.05,7P<<
0.01; 5 BHYEXT HEZH He A, **P<<0.01

Note: vs. normal control group, “*P<<0.01; vs. model group,'P<<

0.05,”P<<0.01; vs. positive control group,**P<<0.01
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Preparation and Characterization of Glycyrrhetinic Acid-modified Docetaxel Magnetic Nanoparticles
WANG Shasha, CHEN Jiaqi, WANG Huahua, HUANG Shengnan, JIA Yongyan,ZHU Xiali(School of Pharmacy,
Henan University of TCM, Zhengzhou 450046, China)

ABSTRACT OBIJECTIVE: To prepare Glycyrrhetinic acid-modified docetaxel magnetic nanoparticles (GA-DTX-NGO/IONP-
NPs), and to evaluate its physicochemical properties. METHODS: Magnetic nano graphene oxide (NGO/IONP) was chosen as the
anti-tumor drug carrier, docetaxel (DTX) as the model drug and glycyrrhetinic acid (GA) as the target molecule. Firstly, NGO/
IONP was synthesized by hydrothermal method and GA-CS was synthesized by amidation reaction. Fourier IR spectrometer, DSC
and vibration sample magnetic measuring instrument were used to characterize NGO/IONP and GA-CS. GA-DTX-NGO/IONP-NPs
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