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Researches on molecular mechanism of Dihuang Yinzi Decoction for application
to Alzheimer’s disease from regulation of apoptotic network

JIANG lJian-feng', BAI Qiang', SONG Zhen-yan?, HE Chun-xiang?, CHENG Shao-wu?, YOU Bai-wen*

1. Department of Geriatrics, The Second Hospital of Hunan University of Chinese Medicine, Changsha 410005, China

2. Hunan Key Laboratory of Integrated Traditional Chinese and Western Medicine on Prevention and Treatment of
Cardio-Cerebral Diseases, Hunan University of Chinese Medicine, Changsha 410208, China

Abstract: Objective To confirm evidence regarding the potential therapeutic effect of Dihuang Yinzi Decoction (DHYZ) on
Alzheimer’s disease (AD) from the regulation of apoptotic network using network pharmacology and molecular biology. Methods
The active ingredients of DHYZ were screened and the potential therapeutic targets on AD were predicted, and the
drug-target-disease network and protein-protein interactions (PPI) network were built by using network pharmacology. The main
targets and signaling pathways of apoptotic networks of DHYZ were performed by bioinformatics analysis. AD cell model was bulit
by AB1-42 treating serum containing different concentrations. The cell viability was detected by MTT assay. The cell apoptosis was
detected by flow cytometry. The cell apoptosis related gene and protein express were detected by gPCR and Western blotting.
Results A total of 108 active ingredients of DHYZ were screened out, and 222 potential therapeutic targets for AD were predicted
by network pharmacology. Among the 222 potential therapeutic targets, 202 of them had 3 737 kinds of PPI network, which were
closely related to the apoptotic network signaling pathways and biological processes regulation, involving TNF, AKT1, MAPK3,
NFKB1, TP53, CASP3, etc. The predicted results were verified by qPCR and Western blotting. Meanwhile, cell experiments showed
that DHYZ contained serum of different concentrations inhibited apoptosis of AP1-42-induced SH-SY5Y cells in a
concentration-dependent, which was related to the regulation of apoptosis related genes and proteins. Conclusion The results indicated
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that the active compounds in DHYZ interact with apoptosis-related multiple targets and multiple pathways, which is an important

mechanism of DHYZ for application to AD.

Key words: Dihuang Yinzi Decotion; Alzheimer’s disease; network pharmacology; apoptosis; molecular mechanism
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SRR 1.89 Jif3E Tl AD [RIBHLEIES & %
FRMLE], RFF A BRTT 7k T M2 KN
M. FE FDA HLUER) AD 2546145 2.5k 5 G g
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NP BFRIR SH-SY5Y ZHIG 1 i vk
FEMAIR AT (CL-0208), H& 10%A54- L7,
100 U/mL 5% 2 A1 100 U/mL %5 & 1) DMEM/F12
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— I IREERTE, Zith % iR R R 2R R — R
B e 25 71 BHOK B 2558, 3 0N X S RHE Pt 3
Rehmannia glutinosa (Gaert.) Libosch. ex Fisch. et
Mey. HIARZE. 96 HRHD B R AP LR Morinda
officinalis How M TR . RZER LB EYE
Ziziphus jujube Mill. B, LB EEDIL
258 Cornus officinalis Sieb. et Zucc. TR E A,
BT fst @ #9041 fh Dendrobium nobile Lindl. ) /g
L OF MR K % JE Y WK %8 Cistanche
deserticola Ma /525 . BEAMS LBV T
Aconitum carmichaeli Debx. [ TR A2EHEY)
TLWRF- Schisandra chinensis (Turcz.) Baill. 1)1 &
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Presl HJF#EM 2. ZFLEFIE FEIRZ Poria cocos
(Schw.) Wolf T % A &R RE Y2
% Ophiopogon japonicus (Linn. f.) Ker-Gawl. [tk
MR KA RHE T REY) £ ENil Acorus tatarinowii
Schott )T #AR . mERHEEJEHEYIZE Polygala
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4 Mentha haplocalyx Briq. T2, 2R £ 8
Wi % Zingiber officinale Roscoe M. %
(i E 2 ) 2015 Fh BT, EER, K&,
hZEsE . At WA, T k. AWEE.
IR%E. FA&. AEWH. @&, Hir. ER0NE
B, 6 & THE .
14 FERAF

B IEMIFEER [ 1-42 (AB1-42) I H 25 [E Thermo
Scientific 24 & (35 03112), BEML ¥ (Thiazolyl Blue
Tetrazolium Bromide, MTT, #tt'5 ST316) W3
= RAEVEAREBR AT Annexin-FITC/PI 7 T4
Rl (it CA1020) W H R FEA#: TRIzol
(fit*5 15596-026)14 H 3= [ Invitrogen A, 5%
cDNA 71 & (RR047A) 1 SYBR 44} (RR820L)
JWHHA TaKaRa ARl F19H FilgA TAYA R
AFRYE ST AE e —Pi Cleaved caspase-3
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(9661) iy H £ [E CST A 7], Bax (bs-0127M). Bcl-2
(bs-0032R) F1 p-actin (bs-0061R) I 4 b 5t 18 B 7k
AF]s EPT R P (AP132P) Al BRI 4t
(AP124) 4 H 3 [E Sigma-Aldrich 2 7]
2 FHE
2.1 DHYZ H#giEM L & HIRR B IE

DHYZ15 Bk 245 (1) T i A S 015 BN 24
BRG0P Bl R oy ok & (TCMSP,
http://Isp.nwu.edu.cn/temsp.php )« T 2515 8 H 35
(TCMID, http://www.megabionet.org/tcmid) #1124
Iy U R AME 2520 TH (BATMAN-TCM,
http://bionet.ncpsh.org/batman-tcm/) 3KHL. LA ARAE
YIRIHEZ (OB) =30%. #itE (DL) =0.18 X4
MUEIATIRE, T8 1% H G E
A SCRRBEAT IRk . )5 A A Pubchem  Chitps:/
pubchem.ncbi.nim.nih.gov/) FREUL 450,

25 AL A ) I S A TCMSP
Drugbank Chttps://www.drugbank.ca/>. SEA Chttp://
sea.bkslab.org) Al SwissTargetPrediction Chttp://mww.
swisstargetprediction.ch/) HRHEAL AW 25 F FEAEFN
I3 PR AT BN IE 45 & SCER AT R 78, Tt
s W E ' B =060 fiF A UniProt
Chttp:/iww.uniprot.org/) BEATERE AR Ay 4

AD & R A OC HE R R A A TTD
(https://db.idrblab.org/ttd/). Drugbank Chttps://www.
drugbank.ca/) #1 DisGeNET Chttp://www.disgenet.
org/web/DisGeNET/menu/home) #¥i#i 7%, ¥ DHYZ
PR FREINN LS St 1) AD AH SGHE L BASREX DHY Z V397
AD T ENE FHE .
22 HEY-HL-AD NEMERSEBEHEEER
(Protein-protein interaction, PP1) R4&HIHIE

R T AT R R 2 TG E Y. MR AR
MOFUER I 2 A M B AR H R R, M H
Cytoscape-v3.6.1 B4 IE VEAL & 4)-5E £-AD M
ZE T AAL N 28 ] o A AE 2R 1) B AR AR R R
AT HE FE STRING Chttps://string-db.org/)  %f
DHYZ #it AD f TN EE s BE4T PPI M2, G5
RGNS E score=0.4, Ff-f#H Cytoscape-v3.6.1
FEETTHLAL PPI 2% 1]
2.3 PPl M4ERINFE I

72 W 2%, R4 ol o0 1 Cbetweenness
centrality, BC) Fix .00 % (closeness centrality,
CC), Mt (degree centrality, DC) %52 4H

F 2R K Th e AR LB R B2 1 e R AT 0
FMEEL (Cluster) 732K, DU LS H A AH HAE H
S AR DI RER . AHIT 5T Cytoscape-v3.6.1
[{)3di1F MCODE X DHYZ JAJ7 AD FITRIIEE &5 1)
PPl W28 AT HR M52 5317 o
2.4 GO IfERN Pathway =& 51

¥ “2.3”7 TR HRASHI DHYZ J77 AD f 8 (A AH
AR A E R B R B 3 NAE SR IR N T R
& % 1. H DAVID 6.8 Chttp://david.abcc.ncifcrf.
gov), LANEER NEF, LL P<0.05, FDR<
0.05 #AT GO BH/HT: AR X L 2 5 A
Yis B8 = °F 4 OmicShare (www.omicshare.
com/tools) 1] Pathway & 473 #r T. &, LA P<<0.05,
FDR<0.05 #47 Pathway & %08, FHF3REUET:
IR 265 11 ) 4%
25 DHYZ 2#MAERSIZFRE

DHYZ & 24 IfiL i il 2% 2 R 1 122 06 55 O G 1)
Jii%. DHYZ & Zj &% (5 ask) ket A
IKIIEIRAT DHYZ /KFIFA, SR e 28 K a4
ZiKIET, WA AN S T 5424 5.0
g/mL. KRGAFNERENRAFIEHREL N 25
o/(kg-d), &H ig 2 &, XTI ig FARI A HE L
K, ig7d, Kikig2h 5, H 10%7K G S FRIE R
R, PEEZIAKEUM, 4 CHE 2h, 3000 r/min &L
10 min JEEUME, 4 0.22 pm i jE 2 uEid K,
56 CKiEIMiEE, —80 CHRAF#%H .
2.6 AP1-42 QM IBMFE AD AAEIERI K DHYZ &75
mEFMm

SH-SY5Y 4H A=Ak T X E R, Heph 277
PG TR 24 h IGEE, AR SCHERFRE AN T AR
ZIA 10 umol/L AB1-42 4bFE 24 h #47 AD 4l it
o A o o B AE (25 (ML D, B 4E (10 umol/L
ABl-42+ 7 (1%, DHYZ S#IER. . K
TF-FHi2H (10 pmol/L AB1-42 45 73 545 F 10%-
5%. 2.5% % 25 IfE ).
2.7 MTT AN EER

96 FLAR H{% 8X 103 AN/FL% FE H2 Fh 2 B 35 77 U
BE, 4 “2.6” Wi/rHALBE 24 h J5, HRYE MTT iRX7)
Ut B ARSI 7 A D A A FL I 40 A7 A O
2.8 RINYAREAR Annexin-FITC/PI RUEEMEM AT

6 fLHI%E 4X10° NFLEE A, 1% “2.6”7 T
ST AR S, SRR AR AT, PBS IRV,
1 000 r/min. 4 ‘CE.0 10 min, 3 L&, 20375 &
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PLEF5H 200 pL binding buffer F240f, M 10
uL Annexin V-FITC #®EIRE], #E=E XM 15
min, fIA 300 pL Binding Buffer (i RifA&FH 500
ul) LA 5 mL itk ARE (P, 7 1 h A MoFlo
XDP i ey 1 i A M e R &kl A FITC G
R Ex=488 nm, KEHFEEK Em=520 nm) F
PE_cy5 (iR K Ex=488 nm, K $H K Em=670
nm) JEIEFATAI, TSR T A
2.9 gPCR MM LERERNRIEFR

6 FLAR A A 8 3R 56 A0 B 5 4 F TRIzol A H2 4N

fiE RNA, #8105 5% cDNA 37 & ik i K
RNA i 5% % cDNA. SR SYBR Bukhi i AR SR
/A ] CFX96 Real-time PCR &R 4 4% M8 55 & i WA
BT i 77123047 SRt 58 e /& PCR AN, BT 51497
TN 1.
2.10 Western blotting 4N ATHXER

6 FLIRAMRA AL TR S AE ] RIPA ZAR AR 4
2, 30 Hz #7 10's, 12 000 r/min 250> 15 min, HX
%, BCAERM B AL, 4 30 pg/fL, 100V
H. 3k 100 min, 0.45 um PVDF i 200 A #Z4% 90 min,

xk1 51955
Table 1 Primer sequences
BB R INiEE K /bp

TNF CGAGTGACAAGCCTGTAGC CTGATGGCACCACCAACTG 135

NFKB1 AGCAATCATCCACCTTCATTCT AATCCTCCACCACATCTTCCT 155

AKT1 GACAACCGCCATCCAGACT TCCTCCTCCTCCTGCTTCTT 61

TP53 CTGAGGTTGGCTCTGACTGT GTGTGATGATGGTGAGGATGG 102

CASP3 TTGTGAGGCGGTTGTAGAAGA CGGATACACAGCCACAGGTA 64

GAPDH AGTCCACTGGCGTCTTCAC GAGGCATTGCTGATGATCTTGA 163
5% e A=W 1 h, —Fi4 CHBELR, —H 3.2 DHYZEMHEYIIRNADBMER SFMFE
FiPEHE 2 h, ECLILARF, AR AR BIO-RAD  #RLMLEH#E

Gel Doc XR+ 4tk iifg & G A8 T 5K FEE g it
VoIS
211 Zitoh

KH SPSS 21.0 Siit s i Ab ik AT Bk gt o
BEs THRORILL X +£5 Fo5, Sk e IEAPERIT 255
PE, REBEZETZ00T, 772554 LSD 4,
77 AT B Tamhane’s T2 E405, P<<0.05 %
REH SRR
3 #R
3.1 DHYZ jEM L EMIFIE

M TCMSP ¥4 HR3REL T DHYZ J57f 11
R 2 A5, L AMED 24 OB=30%.
DL=>0.18 M2k ik ix se 259 (i 4k &4 140
i, FAr 3 TN AE s Ak A4 59 Rl LLGIBR, B
15 Pt &Y BASRE & ik S AHE SR IR E AT 2
L7/PeeE e D N R R SF v | b R S U e 7]
43 M TCMID Hi1 BATMAN-TCM 4 2 PA K SCiik
HHERAFRO2], B SCHR ) SE 30 H LI SR IX 3
LRI 12 Fh92429), 4Gk HY DHYZ f
AL A 108 B BN RS BT

H B IRT 108 FE AL G FL RIS 443 MEH
B, HEATZ A 1 785 MEE/ER KRR, H
A NEVEE A 2 AN UL BRI, T
1 s WA 165 ML, M TTD.
Drugbank. DisGeNET 3 Ml = 335453 5 AD #H
KB A1 1981, ¥ DHYZ HIFRINEE 555 AD
FH OGP o I s AH ELBILSRE,  MAHB IR T 443 AT
B AR 222 4~ AD WEFEAEFEE S (B D

¥ DHYZ 1) 108 AL &4 5 222 4~ AD ¥
FEHE fUM) & T & - 50 A - e M %% 1A
(Compounds-Targets-AD network, C-T-AD, & 1),
C-T-AD MZ5 I AL 3 1 108 MiE ML &4 5 222
AMERBE S22 1) 1 019 M EAEF R R . ML
WEY G SAHIERNEZRZ N E HEZ (degree),
H SR SR BT f (LS EEE 55D AR AR A
HAEH R R B, Eh 5 5 FLL B & YAiAE R
W B0 OB T R X 8, AR EATT AT REAE DHYZ
Bii AD M2 5HE AV R e, REENZ
R AL, Heh AT dee b0 105 B AR R
}f PTGS2 (degree=57). PTGS1 (degree=41).



Chinese Traditional and Herbal Drugs 25 51 % % 21 8§ 2020 £ 11 H

* 5552 « LR ]
A
Hh T AD # g5
TR £
B . peteteteg,
A e
TR HE A

A-DHYZ Tt 35 AD HIZIOEE A IFRIE  B-fba-Hs-
AD MZgIE], FH A SRR R AR, NIRRT RRTE
AL EY

A-Venn diagram of predicted target of DHYZ related to AD
B-Compound-target-AD network diagram, the circle node represents
the protein target, and the hexagon node represents the active
compound

1 DHYZ jEttb&4in AD MIERESTUN (A) FH]
MM LEHE (B)
Fig. 1 Target prediction (A) and visualization network
construction (B) of DHYZ active compound on AD
HSP90AA1 (degree=30). PRKACA (degree=22).
AR (degree=21). ADRB2 (degree=18). ESR1
(degree=16). [}, AHWF7KI DHYZ L&Y+
A B2 TR S ik &9 quercetink (M93,
degree =121 ). luteolin ( M72, degree =66 .
kaempferol (M67, degree=62). acacetin (M25,
degree=421). naringenin (M79, degree=34) %%,
HnTRESE DHYZ Bji AD (1) B EE25 380857
3.3 PPl MEMEMMEIRINZ DT

¥ DHYZ ) 222 A~ AD JE{ERESHIE T PPN
72 (K 2-A), ZMZEALE 202 N E Z AAFAER]
3737 M HAE G RSP AL T PRI Z I
BZWMEEMEITAERKESA AKTL (degree=
128). ALB (degree=122). TP53 (degree=117).
IL6 (degree=113). MAPK3 (degree=110). TNF
(degree=101). CASP3 (degree=99) &, #E/RiX
BEHE ] e DHYZ 24 3801E F I B N B

Xt PPI 25 HEAT $r S (Cluster) 4341, 3k
B8 10 ML LAY Cluster 34 (& 2-B), Hir
Clusterl £ T PP1 (X 2% 10y, H 55 > 1 #E SUAH B
YERTE R 1220 FAH EAER G &, PPI IZS i 0
A AACE ST Clusterd Ao [KAA Clusterl H i
FH AL TRE & DHYZ J397 AD [ B B2 R N,
DHYZ 697 AD [{E LS o] G5 X L i 1 2 5 A0
S ) A W2 ThREAVE S8 K.

3.4 GO IhREFN Pathway EE&E DR

X PP W28 AZ otk Clusterl #3547 GO Lhfg &
b (B 3-A), 5K DHYZ O /ERHE &
FEEMPEAT IR ZE. RSN RAEAMZS
TCIAT RS . o B iE “R TR 1
S oY) (P AER/N) B 26 MEAESE, 57
4b, DHYZ FilAE sSrpAg 17 /MR s SR 3 “pe
JCHRT” AWl e, i DHYZ X Tl FE i
BRI e T A& DHYZ 3697 AD f 3 E4E
FAML il KEGG E% 0 KB 3-B),
DHYZ 25 AD M@ TmAREIERE . RIE
LESBENREE, BBs5 T 24 THES
T HIASE, A3 TNF signaling pathway . PI3K-Akt
signaling pathway. p53 signaling pathway F1 NF-
kappa B signaling pathway 45 .

3.5 DHYZ PR M4 iEER T

M GO F1 KEGG &L KK, DHYZ 1% L4l
MR TS R R R BN (P HE&D, &4
IR ), BRI A KEGG ¥
# Clusterl =& A E S 2] KEGG Apoptosis
(hsa04210) 1, K15 DHYZ X4up i -l fE s
Iz (B 3-C)o RN, DHYZ X T 4%
(s E EIEE X MAPK {5585 . PISK-Akt 15
S . TNF (5 53EH . NF-«B {5 5% p53 {5
SIS, H ARSI SA TNF. AKTL,
MAPK3. NFKB1. TP53. FASL M{HT-M*EH
Bcl-2. Bax. caspase-3 fll caspase-9 %%

3.6 DHYZ ¥ AD JAT-MKHISEIRIGIE

3.6.1 DHYZ & Z5IfiExT AD 4 B 78 2 o v 2 A1l
T MTT AZE S (R 2) Bor, S5xf
4, 10 pmol/L AB1-42 4bFE SH-SY5Y 4l 24 h
JE ARG R B E R (P<<0.01). SR,
DHYZ & Zj i3 e = AB1-42 4bFE ) SH-SY5Y 4f
MR R, 2R E—eREMHE (P<
0.01), FAMPAKEIFT 458 (K4 Br, 5
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Clusterl

A-AD JEE S ALK PP %S, Hrh BT s ER S, (B B /NN I A R B i 2R L ELAE I 220

MMP14 FARE——— MET

1"

3

Cluster3

B-PPI [ £ 1 422 431

Cluster2

A-PPI network of potential protein targets in AD, the circular nodes represent protein targets, and circle size and color depth represent the amount of
protein interaction between target proteins B-Topological analysis of PPI network

El 2 PPl MEHZFMEIRINF S

Fig. 2
2N L, 10 pmol/L AB1-42 AbFE SH-SY5Y 4H
il 24 h J5, AHARFET R ER S (P<0.01), 4iAu)E
ToF N (34.801+6.28) %, SHAIALL, ASFEWE
DHYZ & 2513 15, 40ME T B IA R T
F%, Fr 5% DHYZ & 251iE R 10% DHYZ & #lfi
THETHUSMIET %A (20.20+4.13) %. (16.50+
356) %, ZFAGHFE X (P<0.05. 0.01).
3.6.2 DHYZ i5J7 AD #% 0 A fi gPCR B8 uEFIXT
FTARE AR ARIE “3.57 i FIm %y

PPI network construction and network topology analysis

DHYZ T2 Tl $kik 7 TNF. AKTL,
NFKB1. TP53 il CASP3 25 £ [K] 1T qPCR il .
iR EoR (B 5-A), SXTIRALLE, Ap1-42 kb3t
Ji TNF. NFKB1. TP53 fll CASP3 mRNA ik & #
i (P<0.01), AKT1 mRNA FixBETRHE (P<
0.01). SHRALLE, ARWE DHYZ & 21iE
TG IR ARG i 8, Horh 5% DHYZ
FAMIEM 10% DHYZ S ZIME T WG TNF.
NFKB1. TP53 mRNA Fi&E3 ~iff (P<0.0D),
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A GOBP Enrichment B KEGG Enrichment
response todrug{ @ pathways in cancer | E——
apoptotic process{ @ apoptosis | ——
aging|{ e TNF signaling pathway | n—
response to hypoxia j@ AGE-RAGE signaling pathway in diabetic complications | mm
positive regulation of nitric oxide biosynthetic process . —_— IL-17 signaling pathway { n— {
inflammatory response j@  [X]% HIF-1 signaling pathway { P {E
neuron apoptotic process . * 10 Toll-like receptor signaling pathway { 7.26x107%
activation of MAPKK activity{ e : 20 IL-17 signaling pathway | mem—m 5.45x10716
positive regulation of ERK1 and ERK2 cascade | @ 4 30 neuroactive ligand-receptor interaction | s 3.63><10:1§
steroid metabolic process . 40 toxoplasmosis | s 1.81x107°
positive regulation of NF-kappa B transcription factor{ e P ff PI3K-Akt signaling pathway | 3.56x10
activity . Influenza A | e—
positive regulation of vasoconstriction . g0t ) P53 signaling pathway | s
"synaptic transmission, dopaminergic"{ @ 5x10°5 C_tyilj'elllelc‘tlln receptor s!gna:!ng patnway —
angiogenesis ° oll-like receptor signaling pathway | s
cholesterol metabolic process ~ NF-kappa B signaling pathway | s
regulation of dopamine metabolic process . fluid shear stress and atherosclerosis | s
~"synaptic transmission, cholinergic"{ o ) ~ Pertussis; mm—
positive regulation of MAP kinase activity{ e NOD-like receptor 5|Ig|;n|allng pathway | m
memory . cellular senescence
response to insulin g1 0:20:30.4 05 0 15 30 45 60
rich factor gene count

hea04210 Azoptosis C

3 -[I: | Dot serans

A-GO & F/r il 20 MWL RR (BP) 4% P EHEF, y #i#onEM=2id e (BP) 26 B, x i#on w455 BP 26 H £ K% B-l 20 £ pathway
BRI, x R S PR E M R RO, y B3R pathway H97p2¢ C-I T de w SR

A-Top 20 biological processes (BP) of gene ontology (GO) terms sorted by P-value. The y-axis represents BP terms, and the x-axis shows counts of

genes were annotated to the BP terms  B-Top 20 of pathway enrichment. The x-axis shows the gene number in the given gene set that were annotated to

the certain pathways, y-axis represents B level classification of pathways

C-Apoptosis pathway enrichment analysis

3 DHYZAfT AD BEHAK GO EE DM KEGG BEREE ST
Fig. 3 GO enrichment analysis and KEGG pathway enrichment analysis of potential target of DHYZ for AD

2 A [EKRKEDHYZ &#MIERT Ap1-42 &I fF SH-SY5Y
YHAESE IBYSME (X+s,n=6)

Table 2 Effects of DHYZ containing serum of different
concentrations on cell viability of AB1-42-induced SH-SY5Y
cells(x+s,n=6)

Rl e YAV /%
(mL-LY)
pagi - 1.010+0.021
fe - 0.579+0.024%
2.5% DHYZ 25 0.603+0.022
5% DHYZ 50 0.840+0.019™
10% DHYZ 100 0.852+0.019™

Hxt AL #P<<0.01; HEURALEE: ~P<0.01
#P < 0.01 vs control group; **P < 0.01 vs model group

AKT1 mRNA ik 2R i (P<0.05.
0.01). [FIRS, &Ml T DHYZ XHET-AHIE R
Wi, Western blotting 5% (& 5-B) &oR, HiEA
HELH, DHYZ & 25135 T 15 cleaved Caspase-3
H1 Bax £ [ IA H A [F]F2 B2 R (P <<0.05.0.01),
T HH & E Bel-2 ik #E B (P<0.0D).
4 g

I 4% 24 B 2 N R G 25 3 2] LU R R 25 5 7 S
AR S 2 METEM R AR R, X 54
WP SAR I A B, SR, T 2512
IYHIE A, FE S0 7K T B S By AR AR
AR ZEAR T B BRERTE RN 2RI 1, 2y gk 24 7 2
R FEBR AR T — P bRl s i, R B IR
SESL IR RIFHLG . RGIATT SR RUHT 25T R A4t
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Fig. 4

X #P<<0.01; SHEAIAILLE:: "P<<0.05 “P<<0.01, FEIF
#P < 0.01 vs control group; P <0.05 P <0.01 vs model group, same as figures below
4 DHYZ Xt Ap1-42 RbERfS SH-SYSY MMUBAT SN (x+s,n=23)
Effect of DHYZ on apoptosis rate of Ap1-42-induced SH-SY5Y cells (x +s ,n=3)

R
A
A o AP RF 25 mL-Lt
10922 gy SR T 50 mL-Lt
8 l — KK | | ﬂilﬁ’ik? 100 mL-L™?
4 3
4 =

MRNA X} Fi5 &

TNF AKT1 NFKB1 TP53 CAPS3
B
cleaved - = 1.9X104 25 - ok = gz
g 201 *ox BT 50 mL-L?
Baxl ——— I, |2.1><104 X o z b 100 mL-Lt
15 =
z o
Bcl-2| — e — — |2.6><104 -E 10+ ox
. L ]
) el
B-actlnl - e— — — — |4_2><104 0.5 1
R OBR 25 50 100 o
HFE R F(mL-LY) Caspase-3 Bax Bcl-2

A-qPCR K4 JH T-AHSSIE A 93835 (n=6)  B-Western blotting Kl 4H AR IE T-AHSC B A IRIE (n=3)
A-The expression of apoptosis-related genes by gPCR (n =6) B-The expression of apoptosis-related proteins by Western blotting (n = 3)

E 5 DHYZ X} Ap1-42 4L38/5 SH-SY5Y {ARUET-HHxEEAMEBEANEM (X £3)

Fig. 5 Effect of DHYZ on apoptosis related genes and proteins of AB1-42-induced SH-SY5Y cells ( X *5)
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a5, XK A B T 48/ R IR R
LFH ) ZE BE 2 AT AL S o 2 45 2 B 2 Ty
BMNRGER o T DHYZ 2 IZ3@REME
YERGYT AD FEFIPLE, ZEEIERN B, ARHE M4
B T 85 R SWEE T DHYZ JE PSR
AD 2 BRLIE T R 28 1 22 AN SR 22 2645 5 T B 1 T
WL .

ERTHEYZES, Y51 RIEEY D ae AR
WHFREEAMSY, A -5 E A EAEH 22
ZRG PR 25 TE A0 B P RN A A i R LA
BAR. PPl W i0n] T it AN PEAL 2R ) Dh e ) ik
DRI ZH AN B 2, JFRE T ALV ER 1 B ) Dh e
FEATZ B B A HAEH O REE, K g 1
DHYZ ] 202 /> AD J&/ESE 1) PPI W26 ¢ R I
HEAT T IR AT, AN PPI X2 #0412 53 i 45
RIS 55 /N TN #E 55 Clusterd J& PP 458 4%
OB, XA TSR AR 2 Clusterl 25 M2
BONEYIAEYESRE, Z M) OFE S TNF,
AKT1. NFKB1. TP53 1 CAPS %5 1] it & DHYZ i
25 AD T2 25 11 B 2 E R A A BF LR B, DHYZ
AJ LA AD AR BRI B #2270 TNF-a BRI,
TR M TP 28 T ) R A T4, W BL i AD R
PRALRY PI3K . AKT A HIHI 40 M I8 T2k 23 Tau
e B DR B 1 2 21 A2 R B9, mT DA e R 1
L[ Bel-2 SR T2 K] Bax. Caspese-3 [ ARS8,
ASLIGUESE T /E APL-42 75 S AD 4tz h,
BT & 24 s g L AKTL mRNA fI3RiL, R
i TNF. NFKB1. TP53 fl CASP3 JL[A )ik, 1X
FEOTUE B T 0 2 25 B2 TR ) AERf I, RIS
MR IO TRERNLR R BT 2 28R
(10 D 2% TR 4% S B

AD (1) 3= BLI5 BEARF L 2 40 B0 Y IR 28 JR 4T 4k 4
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ZXE5EESS AD A ME TSR, Tt
FW, AD KR4 Zi% MAPK. ERK % 3Rk
BIHE, S EALE (N0 —E AL R A (NOS)
ABEAYEALES (SOD) 2554k MR S84
TGP, $H] MAPK [ 4 5 FNEH 35 ] SI2E00% Fili P 4
FRLJE T F0 1 FE8, £E AD H, PISK it 2 X
TUERE A Akt /R RIPUE TR SRR & T,
PI3K-Akt 15 5 18 % 18 i 410 1) bl o 5 s Il 03 g -3

(GSK-3B) M FRTH Bl T/ MA R A T T2AE

T PR B 5 AR TR A 2 R 7, PIBK-At {5

5 ER R0 I8 T LA GSK-3B 4131 NF-kB ¥

T 5 RORE OB RS AR 2 T TR, £E AD P i

Lt RE S, INK/c-Jun 15 538 B 0E AL i T

JFHE R E Bim 1 p53 (R FME T T, R

A Sg i E B Be > AR A A TT

T2 1400 50 R T R AT IR 265 24 B 2 1 e A 4

B TR DHYZ 5 T2 i ds E 2= (D

i MAPK {5518 #% Raf.ERK1/2 k{2 i Bel-2

FIE TR T (2) @i 4% PIBK-Akt 15 518

B ST NF-xB A5 = 3w 40 i R T A 3 i 3Rk

(3) JET T INK/c-dun {5 5@ EEHIH| p53 Al Fas

M FHIFET
734 GO M KEGG B4/ KHLDHYZ i85 5
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