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Effects of Asiaticoside on the Protein Expression of PPAR-y in Hippocampal Tissue of Alzheimer Disease
Model Rats

HUANG Yalan"*, HUANG Jiang"*, SONG Dagqiang', LI Xiaobing',ZHANG Hong',ZHANG Zhuo'(1.Pharmacolo-
gy Teaching and Research Section, School of Pharmacy of Southwest Medical University, Sichuan Luzhou 646000,
China; 2.Dept. of Teaching Affairs, Southwest Medical University, Sichuan Luzhou 646000, China; 3.Dept. of
Pharmacy, the Affiliated TCM Hospital of Southwest Medical University, Sichuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To observe the effects of asiaticoside on peroxisome proliferator activated receptor gamma (PPAR-y)
protein expression in hippocampal tissue of Alzheimer disease (AD) model rats. METHODS: SD rats were randomly divided into
sham operation group, model group, positive control group (Donepezil tablets, 1 mg/kg) and asiaticoside low-dose, medium-dose
and high-dose groups (5, 15, 45 mg/kg), with 10 rats in each group. Except for sham operation group, those groups were given
intracerebral injection of AP« to induce AD model. Sham operation group and model group were given constant volume of normal
saline intragastricaly, and treatment groups were given relevant medicine intragastrically, once a day, for consecutive 2 weeks. Spa-
tial memory ability of rats was detected by Morris water maze test; AP, deposition in hippocampus tissue was detected by immu-
nohistochemical method; the expressions of IL-6 and TNF-a in hippocampus tissue were detected by ELISA; the protein expression
of PPAR-y in hippocampus tissue was detected by Western blot assay. RESULTS: Compared with sham operation group, spatial
memory ability of rats was retarded in model group, manifesting as average incubation period was prolonged and the times of cross-
ing original platform decreased (P<<0.05 or P<<0.01); the expression of IL-6 and TNF-o in hippocampus tissue were increased
while that of PPAR-y was decreased, and Af.. deposition was greatly increased (P<<0.01). Compared with model group, spatial
memory ability of rats was improved in treatment groups, manifesting as average incubation period was shortened and the times of
crossing original platform increased (P<<0.05 or P<<0.01) ; the expression of IL-6 and TNF-o in hippocampus tissue were de-
creased, while that of PPAR-y was increased, and AP... deposition was decreased (P<<0.01). CONCLUSIONS: Asiaticoside can
improve spatial memory ability of AD model rats by improving the expression of PPAR-y in hippocampus tissue and inhibiting the
expression of IL-6 and TNF-o.

KEYWORDS Asiaticoside; PPAR-y; Inflammation factor; Alzheimer disease; Rat

A SEETTH P MITTRERR-Dr M B2 2 Bl 5 PR (No.201 BLZLY-
152)

* BIBRRSE 0L s BEFEOT I 20 T 25302 . E-mail: 363041626
@qq.com

#OAEVER B2, . BFSE o] 43 F 25 . E-mail: zh-
huozhang100@163.com

hEZHE 2016 F5E 0T HE 14

T Sk Tt A 348 A O 2 ARy (PPAR-y ) S FC MR 1 Fh i)
e SEE DR, ELAG VR A R 4 ] 20 i 3 DN 8 A 47 P o
PPAR-y H 3 TG B8 12 E b 22 0 B A 43 A R RS, 2 5 b 2 40 i
TRV TSR, I H S A0 G S RE AL R AT S,
B-VERTREER H (AB) 7T 10 RAE -5 F AN U 5 [ B R 2 Bk
555 (AD) A T B 5N . AT 39~43 MR A, BES

China Pharmacy 2016 Vol. 27 No. 34 - 4791 -



ABRT LB AN T, B ph e ™, IE & AR B4
T, B 9 PPAR-y 23K K42, 117 AD £ 5 il PPAR-y# 1k
K2 TR FHE BT (Asiaticoside ) J2 FH 2 4R B
Yy, BA R AN AN B T AR, R FIRT R
SE PRI . ABLetE ABRY A IKEE , B BT X K R P
5T AP i PPAR-yZE FIRIB R M AT 2E . STk, A
LR AR ST AR 15 S AD R BUEL IE AR S35 AD
ALY K R T 21 20 PPAR-y 2R LUK S E R T AL K 6
(IL-6) AR ERFE N 1o ( TNF-o) 2 35BS 0 ,  B) A AR5 B
e AD R RES )27~ RE T AOMLII RIS 2

1
1.1 uEs

ZH-15 L B IR S 7 M A b IR S A M A s 3 %
H R ) 3 MT-200 28k Bl Morris 7K 28 B S35 IR B 43 1 2R 58
(AR 2% W B4 A FR A 7] ) 5 SpectraMaxM3 % it A A% (35 [#
MDS 23 F] ) s PAC300 % 3 1 74 i koAl 5 %% fIE 1Y (92 [#] Bio-Rad
AP
1.2 ZA@mSikH

UL B (R AR R B R A IR A, LS
20151012, 413 : 98% ) s $hR 2 AR5 A [ A4 (b ED 25k A7 FR
O] S 150107, KK 10 mg/ ] B AB L. Z Tl —$1 . F
Pife 90 (G at R R A B AR A B A 5 IL-6 . TNF-afif ik
gz B (ELISA) 13U & (Fh 324 TR FRZA 7)) s PPAR-y
B-actin bt Fl—HT (JE[E Abcam A ] ) s HAFI I R 40741
1.3 zh#

SPF ¢ SD K. 60 H, @ & 552, 12 A, M Jfi /7 300~
400 g, FH P4 g BERL K A s S 56 O BRI [ AR P R AT R S
SCXK(JI)2013-17 , ffi FHVF AT UE5 : SCXK (J1])2013-065) ]

2 FHiEk
2.1 ADKRERAH &

3% 1% B H 24 (30 mg/kg ) IR B, K I U Rl T o2
ST AR E A b, Sk THERIE Fp Ul 11, B EERTIX . 2 IR RN A7
R 1AL B (AP: 3.5 mm, ML: 2.0 mm, H: 2.7 mm) /&b g 48
LA B TFOUE B 5 Wl R 2 ng/ul IBERAS ABLZE 1%
AW 1 X (CAL) BT ARAKREA SR ILE R,
TR0 B EE A 25 0 5 min., JRESINEE)G 40 B2k
22 HHES5RY

60 H SD K FUFEHL A M T AR A SEAYLL  BHM:XT BRd (£
RS A, 1 mg/kg) HIFLSE BATAL R 4 (515,45
mg/kg) ™, B 10 Ho T ARG R B 2. 1750 R ik T
TR, He K H KRB 2170 T st 4254
KT BT 2 h iR ig 452, B R L4520 LIk, 2L 2 JH
TRFAREFIBAIL K Fig SRRV HER K
2.3 Morris KB LIGE LK R EF 3101268

FKIR L 255 30 min J , 45 41K I HEA T Morris 7K 2% B A%
Mo BB T2 — 4R, KR A KR E K iz )
BN TR A AL, 2B R A A ) 2% 2T BB T o (1) 2 i
T30 BRI E R TAAT ISR 1R, BRI G RN 45 1K,
BOPIME, #2824 d, ] 3R T HRIFIC B & B i 1) (Bp ik
RETRIRIT) 5 (2) 25 (A8 2R 9206« 56 5 KA 5, 1K 5% 2 min 4
PN Z SR Ay IR S S e A S N ¢
24 BEZFANERNKREDHLF AP.ITR

IR BRUBR TS J PR I, BT Eh A 47 4 % 20 B W RSV T
YRSE A 24 h A L AT R o F RGNS N 3% 1 AL &
& 10 min; ¥ il 5% 4 1L 25 11 (BSA) 5 PV, S 0% & 20

- 4792 - China Pharmacy 2016 Vol. 27 No. 34

min; {19 AB L. 2w E—Pi (1:500) ,4 CIid 7 ; ML R
THi(1:2000), ZFEIEF 40 min; 2L (DAB) B4
INREE YL 2 min, iE P HEREE WS AR L. RIBTH L
IR b BHE S 4 i 2 F T b e G i (1) R 5 T AL ]
S, F Tmage-Pro Plus 6.0 {405 B - 136 (a8 4311 B2 AR
J6# 1 (10D )H , X (E KR AR TR Z .
2.5  ELISA ZE#R A RESHL F IL-6 . TNF-a7k F

IR A I T 441 50 mg, 2138, 850 (4 °C .1 500%g,
10 min) J5 BRI 35 4 FA % ELISA Ui B B4 A1 , #6000 K Bl i o 28
P IL-6 \ TNF-o0/K -,
2.6 Western blot i #& il X R 8 5 2H 4 f1 PPARyE B R iX
7K F

10 mg i ShEH UM B 2R RS0 1 5509 100 pl 41 i
S0 P 247 10 min, RJF7E 4 CAM T L 12 000xg B0 10
min, BT, M R (BCA) 00 5E 28 R B, ff o Jinke
o AEMZEE 10 min, 4 CA&MF T LA 12 000xg B0 3 min, L
U 8% 73 125 WS TN 4 9% W 4 B J& G218 A, S 18 (10 mA/BR ) 30
min, J&5 SO TEE (100 V) LYK . 2R EH T he LB an - N
eI (SDS-PAGE ) B I A I % B 218 b 7EHLUR 100 V R HL
7k 80 min, JIA PPAR-yfHbifR—Pi,4 Cid k. TBST IS
AR (1:2 000) I F 1 h, EEER MR RS h B3 . L
B-actin NZ:, 8 1 4510 WG BE (R FH Image Pro-Plus 6.0 #/4:
WMI5E , LL PPAR-yWE G 5 B-actin WO 4 HU A Sk 275 PPAR -y
FARXT ZRIE KT
2.7 FitFEFHE

K FH SPSS 19.0 Geit A T4 40 Hr . Tk Dix + 5
FER , 4 I8) H 3R B R Ry 25 40 B, T 4L [ BL R T SNK
Fo P<0.06FREFBGIFE L,
3 H#HE
3.1 MEEFWNARTEZIICZEEHHZME

ST AL R R K B OK SR B SRR 105 2 KT
PITRAR I B B AT 5 BT B YR S0/ (P<<0.05 5% P<<
0.01) ; SBIAIZH H A, 45 45 24 240 K SOV 40 AR S0 40 e 24y ) S 4
5 BT B U BN (P<<0.05 8% P<<0.01) , 25 B3 1,

R1 BAARTEFICIZENNEER (X+s5,n=10)
Tab 1 The spatial learning and memory ability of rats in
each group (¥ £ s,n=10)

FAEHRE, s

A BIE BOR B3k B4k BREFARN
AL 96.06£10.11 7547+7.14 2976518 2854299 3571577

A 101254954 95701921 84658147 65.74£531°° 1123+321°"
MEEAIEAEE  9871£9.12  88.754921° 5524+520%  47314821% 25754 2.18"

MEEAFRESH 98755757 832148217 14244577 382515617 28554314
MEEHAARY 99214847 8051£731° 475943117 35551467° 291343217
gt 9071£827 TI21E489° 3751377 3146 3150£4577

W GEMFARLLE, *P<0.05, **P<0.01; SEIBL i, 'P<
0.05,"P<0.01

Note: vs. sham operation group, *P<<0.05, * *P<<0.01; vs. model
group,P<<0.05,"P<<0.01
32 BMEEFNAREDSEHRF ARLTRKFIN

FRTFARA A, BRI K R S AL AR KRR
(P<0.01) ; SHERILH FL AT, 28 25 20 K BUIRF TD 44U P AR LW UL
R/ (P<<0.01), 8553 3 2 & 1,
33 MREEEMNARBSHEHLAHIL-6. TNF-0fi PPARYEH
FIEHIRNE

BT AR i, ERH K B H 41 4P IL-6 . TNF-a il
PPAR-yZE [1 33K B 34N (P<<0.01) 5 ‘SHE BRI 20 L5, PR o

FPEZIG 2016 4E55 27 555 3410



P FORR 5 45 51 4K B Eh 21 24 TL-6  TNF-a A ]
SR/ PPAR-yHE FIFRIAH] I IN (P<<0.01) 45 R AL 2 &1 2.
®2 BAKXREDHALHIL-6 TNF-ofl PPAR-yE A KX
KEMELER (x £s5,n=10)
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Fig 1 Immunohistochemistry plot of the expression of Af ...
in hippocampus tissue of rats in each group(x200)
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Fig 2 Electrophoretogram of the protein expression of
PPAR-y in hippocampus tissue of rats in each group
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Mechanism Study on Effects of Apigenin on Reducing Uric Acid and Renal Protection in Oteracil Potassi-
um-induced Hyperuricemia Mice

MIAO Mingxing', WANG Xing', LU Yan', WANG Xin’(1.School of Pharmacy, China Pharmaceutical Universi-
ty, Nanjing 210009, China; 2.Dept. of Pharmacy, the Affiliated Drum Tower Hospital of Nanjing University
Medical School, Nanjing 210008, China)

ABSTRACT OBJECTIVE: To investigate the mechanism of the effects of apigenin on reducing uric acid and renal protection in
oteracil potassium-induced hyperuricemia mice. METHODS: 50 mice were randomly divided into normal group, model group, allo-
purinol group (5 mg/kg), apigenin low-dose and high-dose groups (40, 80 mg/kg), with 10 mice in each group. Except for nor-
mal group, other groups were given oteracil potassium 250 mg/kg intragastrically to induce hyperuricemia model; 1 h after model-
ing, treatment groups were given relevant medicine intragastrically, and normal group and model group were given constant vol-
ume of normal saline intragastrically, once a day, for consecutive 7 d. Blood uric acid, urine uric acid and 24 h creatinine levels,
the expression of kidney transporter associated protein (mURAT1, mOCT1, mOCT2, mOCTN1 and mOCTN2) were all deter-
mined in each group. RESULTS: Compared with normal group, blood uric acid, urine uric acid and mURATI levels of model
group were significantly increased, while the expressions of mOCT1, mOCT2, mOCTN1 and mOCTNZ2, 24 h creatinine were sig-
nificantly decreased (P<<0.01 or P<<0.001). Compared with model group, blood uric acid, urine uric acid and mURAT1 levels of
apigenin low-dose and high-dose groups, allopurinol group were significantly decreased, while 24 h creatinine, the expressions of
mOCT1, mOCT2, mOCTN1 and mOCTNZ were increased significantly (P<<0.05 or P<<0.01 or P<<0.001). CONCLUSIONS:
Apigenin can reduce uric acid level of oteracil potassium-induced hyperuricemia mice and propect kidney, the mechanism of which
may be associated with down-regulating the expression of mURAT1 and up-regulating the expressions of mOCTN1, mOCTNZ2,
mOCT1 and mOCT2.

KEYWORDS Apigenin; Hyperuricemia; Renal protection; Kidney transporter associated protein; Mechanism; Mice
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