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Study on Mechanism of Liuwei Dihuang Pills in Treating Alzheimer’s Disease Based on Network
Pharmacology

ZHANG Yunhui'?, ZHOU Xiaoqing?®, WU Dahua®*?, YANG Menglin!?>, ZHENG Caixing?, TONG Tianhao?
(1.Chongqing Three Gorges Medical College, Chongqing 404120, China; 2.Hunan University of Chinese Medicine, Changsha
410208, China; 3.Affiliated Hospital of Hunan Provincial Academy of Traditional Chinese Medicine, Changsha 410006, China)

ABSTRACT: OBJECTIVE To explore the mechanism of Liuwei Dihuang pills in the treatment of Alzheimer’s disease(AD) based on
network pharmacology. METHODS The active ingredients of Liuwei Dihuang pills in the treatment of AD were screened from
the TCMSP database, and the drugs-targets network and protein-protein interaction(PPI) network were constructed. GO analysis,
KEGG pathway enrichment analysis and PPI network analysis were performed by bioinformatics analysis methods. The main
results of network pharmacology were verified by real-time quantitative PCR. RESULTS The results showed that the targets of
Liuwei Dihuang pills were mainly associated with in AD B amyloid protein aggregation, Tau protein phosphorylation, apoptosis,
inflammation, oxidative stress response, autophagy and insulin metabolism regulation, etc. In vitro experiments indicated that
Liuwei Dihuang pills was involved in the regulation of f amyloid protein aggregation by APP, Tau protein phosphorylation
mediated by GSK-3p, inflammation mediated by GNBI1, apoptosis mediated by Caspase-3, oxidative stress response mediated by
MAOB, autophagy mediated by mTOR, as well as insulin metabolism mediated by INSR. CONCLUSION Liuwei Dihuang
pills applied for treating AD has the advantages of multi-components and targets, which can provide references for further
research on mechanism.

KEYWORDS: Liuwei Dihuang pills; Alzheimer’s disease; network pharmacology; mechanism of action
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5T IS 1 053m4804v) ; PCR I A (L5 : 50445)
24 RNA SR F(TRIzol, 5. 36320)3404 [
FE b GTRE M2 A F]; DMEM 20 B8 3R [ K itk
IR AL A BRA R, #5: NZL1253];
10%:# 42 /N 1L (Gibeo 4], HIE5: 10099141C);
PBS (b ZEERHARA ], 5 : 20140605);
FBS(i& ZRim AR A FRA R, b5 : 1133067)
NBRHBEE AL 1 SR F R R 2 R A — R s
BE, oKt 78Kk . WA BEATANNEE, A
PRBGE R, B, 15 0.22 um JEIEER T S T—20 °C
RAFS

1.7.2 4R oA+ PC12 41U 3= T
DMEM 535 5:(% 10%FBS . 1%P/S), 37 C . 5%CO;
KiFRAaR TR, AN R s OGS K A, 40k
540, XIR4H. AT FBS. P/S i) DMEM Hili?
H 24h; BAIA . F APrsss(20 pumol-L-H)IFH
24 W2 SBRHIEAUIGRI AL . rhoflitdl . SRl
AT I 1, 2, 4mg-mL ' I¥F 24 h,

1.7.3  KIUAE AR K 5k Trizol ¥ 32 HUA4H M &
RNA, [#E54m cDNA, MRHEAF & Bkt
PGSR AE B PCR RGN, TRARHES 9 W3k 1.

%=1 8 PCREBI# /57|

Tab.1 Primer sequence of real-time PCR

R 5145 —>3") P /op

B-actin F: CGCGAGTACAACCTTCTTGC 70
R: CGTCATCCATGGCGAACTGG

APP F: TTCTGGGCTGACAAACATCAAGAC 193
R:GGTGATGACAATCACGGTTGCTA

GSK-38  F: ATTCCCTCAAATTAAGGCACATCC 133
R: ATACTCCAGCAGACGGCTACACAG

GNBI F: CTGGATGACAATCAGATCGTCA 122
R: AGAGAAAGGCTCATGACATCTC

Caspase-3  F: CGAAACTCTTCATCATTCAGGC 129
R: AGTAAGCATACAGGAAGTCGGC

mTOR F: ACACCCTCCATCCACCTCAT 128
R: TAGCGGATATCAGGGTCAGGA

MAOB F: CTGCTGGACCAACTCTACCA 203
R: CCTTTATCCGCTCACTCAC

INSR F: AAGGCGAGAAGACCATTGATT 185

R: CACCAGAGCATAGGAGCGAC

1.7.4  GEilsAabB SCEGHEELI X £ 5 Fow, R
SPSS 24.0 FKAASGE T o0HT, 4R 2 55 He s FH H A
R EMMEET, 2554 H LSD K (O 2 AR 5%
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Fig. 1 Effective ingredients of Liuwei Dihuang pills-target
network

Red diamond meant Liuwei Dihuang pills compound; Green triangle
meant target gene.
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Tab. 2 Effective ingredients of Liuwei Dihuang pills

' L %x OB/% DL iy
Ml o 438 08 MU, WE
B, Iz
M2 g 369 08 M. L%
B A
jE2C]
M3 pEpEE 5.07 0.44 2w
M4 BEEE gt 44.69 0.10 ZhHh &t
M5 sy LR 4507 0.02 g
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M7 - 417 033 B
M8 ikt 32.1 0.8 1wy
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M4 B2 5l 36.9 0.8 [l
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MI16 )\ W 42.0 0.2 4wy
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Fik B P<0.01), K ABosas A5 T iH 1L 453
Bl SPRHGE AL TP, SHORZ A, /SR
#WHP . EmA R4 APP. GSK-3p. GNBI
Caspase-3., MAOB, mTOR, INSR ik HH i FFAIK
(P<0.05 B P<0.01), Z5J0LE 3.
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BEM R REY], B RAR, BUEKIEMEE,
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o IILERS 7 B . BRI AS 22 T80 AD ARA R
PRITT SR b B AL AN B I i & 5 il 2 —
BAEBARRE, WM, JOR R Z8,
JEH A AD BHRE 1E . BEEA R RRALEL 6K
LI RT3 FSuRHl E JURE A el AD
BEE N WAETERE ), [ BA AT g 2 ol
BER PRI, BA R A T $i
20 S A P A I

AR5 38 3 D) 2% 24 B 2E 5T 5 WA 7S IR
BOALHY 47 DR 2 A RO AR, 4R B,
IR RE R T2 A8, 28 b 2] R R
T, BRI IR B E A IR O
R, A AU (ARG AE B, 0T 35 PR ) i R
BRI, NI E L AD B HEH
FEW NIEMFE B EEIRE . Tau HEABERIL
MR T . AACDIR N . REERON . F WL iR
B R AU A o A EE S R b BT TR 25 ) A
50 FEbR AR B 4%, Gk Hh OGS AR 9 1,
#R¥K K APP, GSK-3B . GNBI , Caspase-3. MAOB,
mTOR . INSR., #4 #9555 ¥ AR 5 A U853 10 I 2%
A 47 FA RS, 75 R T L 5 0 AR G
REVIMARN S EZRFERE . S-HMF ., 1 XU
M AETEANZR | LM . Wb R A . AR L Y,

%= 3 PCI2 40 APP. GSK-3B. GNBI. Caspase-3. mTOR. MAOB. INSR mRNA &£t (x+s, n=8)
Tab.3 Comparison of APP, GSK-3B, GNBI, Caspase-3, mTOR, MAOB, INSR mRNA expression in PC12 cells (X s, n=8)

451 APP GSK-3p GNBI Caspase-3 MAOB mTOR INSR
Xif BB 41 1.00+0.01 1.00+0.01 1.00+0.01 1.00+0.01 1.00+0.01 1.00+0.01 1.00+0.01
FRAIZH 2.84+0.07Y 3.13+0.08" 2.91+0.06Y 2.75+0.09" 2.83+0.10Y 2.87+0.13Y 2.89+0.11Y
FBRH AL
fRFI R 2.40+0.16 2.42+0.07 2.46+0.15 2.43+0.11 2.48+0.18 2.45+0.14 2.47+0.08
R R 1.7240.14% 1.71£0.132 1.750.102 1.70+0.092 1.69+0.212 1.74+0.142 1.68+0.122)
[=pilR e 1.1420.12% 1.25+0.20% 1.15+0.16% 1.32+0.08 1.26+0.22% 1.24£0.11% 1.23£0.13%

TE: SXPRALLE, DP<0.01; SRAIMLLE, PP<0.05, YP<0.01,

Note: Compared with control group, "P<0.01; compared with model group, 2P<0.05, ¥P<0.01.
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