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T E A KEGG %A 69 &, £/ B G X A kig LB A ¥R M %, @it Western Blot Zx4E Hp #»
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Effect of Erzhi Pill on Behavior and Hippocampal Protein Expression in SAMP8 Mice LIANG Mei-
ting, ZHU Hong, REN Dan, XIAO Lan, LI Guang-cheng, LI Ya-yue, and SAYI La-xi Department of
Traditional Chinese Medicine, Xiangya Third Hospital, Central South University ,Changsha(410013)
ABSTRACT Objective To study the effect of Erzhi Pill on the behavior and the expression of pro-
teome in hippocampus of SAMP8 mouse model with Alzheimer’s disease (AD) ,and to explore the possi-
ble mechanism of Erzhi Pill in the treatment of AD. Methods Forty 6-month-old male SAMP8 mice were
randomly divided into low-concentration Erzhi Pill group, middle-concentration Erzhi Pill group, high-con-
centration Erzhi Pill group and model group,10 mice in each group, 10 6-month-old male SAMR1 mice
were recruited as normal group. The rats in low,middle and high concentration groups Erzhi Pill were giv-
en 0.15 g/mL, 0.3 g/mL and 0.6 g / mL Erzhi Pill, respectively ,the normal group and model group were
given equal volume of normal saline,once a day for 8 successive weeks. After the intervention, morris
water maze was used to test the behavior of mice in each group,and the best effective dose group was
selected for subsequent experiment. After the morris water maze experiment, isobaric tags for relative
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and absolute quantification (iTRAQ) analysis was used to screen differentially expressed proteins, the
differentially expressed proteins were analyzed by GO functional annotation, KEGG path analysis and
STRING-DB networks construction. Western Blot was used to verify the expression level of some differen-
tial proteins. Results Compared with the normal group,the escape latency of the model group was sig-
nificantly prolonged(P <0.01) ,and the times of crossing the platform quadrant and the time of staying in
the original platform quadrant were significantly shortened (P <0.01). Compared with the model group,
the escape latency in the medium and high concentration group were significantly shortened (P <0.05),
and the times of crossing the platform quadrant and staying in the original platform quadrant were signifi-
cantly prolonged(P <0.05). According to the results of the water maze experiment, the optimal effective
dose group, namely the medium concentration Erzhi Pill group, was selected for the follow-up experi-
ment. Compared with the model group, there were 46 differential proteins in the medium concentration
group,of which 15 were up-regulated and 31 were down-regulated,there were 192 differential proteins in
the normal group,of which 25 were up-regulated and 167 were down-regulated ;there were 20 same differ-
entially expressed proteins in the medium concentration group and the normal group,among which 10
proteins were up-regulated and 10 proteins were down-regulated. Bioinformatics analysis showed that
these proteins were involved in a variety of biological pathways ,including metabolic pathway,glycolysis /
glycosylation pathway ,programmed necrosis pathway ,and so on. There were 69 KEGG pathways repeat-
ed in both medium and normal groups. Differential proteins were linked to each other to form a network.
The expression of Hp and Vdac2 in the medium concentration group was lower than that in the model
group by Western Blot (P <0.05). Conclusions  Erzhi Pill can improve the learning and memory ability of
SAMP8 mice and regulate the expression of multiple proteins in hippocampus. These differential proteins
are mainly involved in metabolism, glycolysis / glycosylation, programmed necrosis, and other related
pathway pathways,such as metabolism,glycolysis/glycosylation,programmed necrosis and other related
pathway proteins. This might be the mechanism of Erzhi Pill in the treatment of AD.

KEYWORDS Erzhi Pill; Alzheimer's disease; SAMP8 mice; isobaric tags for relative and absolute

quantification; proteomics
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teintech A1) . Morris 7K B (JUIT AL R A
FRNED) B RESOHL(H2050R WA B | B0 A1
3% (HPLC,LC20A %I, H A Shimadzu A ), J&
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(DYY-I28A #, Jbiis—1X#8) ) o

4 Wik THO T ANRGERERTE 1
J& 45 40 H SAMP8 /MR LAy — 2 IR L vk
JELHAMEERIZH , B2 10 H 73%E#8 10 H SAMR1 /M
YERIE & 4o M N5 5250 FH 3 ) 45 2 70 e e 5 A
A, T E AR, P 4 4 T 0.15.0.3.
0.6 /ML F IR S R F AT R, 4 BIAH Y
T 70 kg WAFHZGHIER 6. 12, 24 £ F 0 B
B TAARBUEREOKES . BRI W, EST
8 JH.

5 JKEEITHFMK SESE k6],
Kt =K 2R B I A5 2H /N BRAT Ry 2 AR, A/ B gk ke
TSR R MATK 2 4% 2057 5 i i sf ) G- 5k
B TF/NR 60 s NEFBT- 5 B EF & SRR 15 B g
[i] ) i /N FR A2 20012 RE FT . 3 Morris KK EFT
I AR B A A AR R E AT S S
iTRAQ 7 [ Ti 2H 2% #1l Western Blot £ H X525,

6 ITRAQHE I FTdl2=faill 7Kk B SEg 45
J&i , Wi EAL A8 /N B, BB /N BRI T 41 2, SR O 4l Ak g
T MR, M g Bradford 50 8 4% 40 8 1 Rk, %)
I B 1) B P R A MR AR 1 AR R ITRAQ KR b
ic AR 114 FRid, “EALPWRIEH A 115 Frid,
IEFAH 113 frid. K& dbric it iR G35 5 it
1 LC-MS/MS 4347, # ] ProteinPilot Software 5.0
(ABSciex) #17K: %, B Unused=1. 3 #Ef ik,

HEAN G A 95% L F, ZHEE A E
e TR EE2ES 0 LIREE 1.5 5, T
550 1.5 BEIECRE RN 0. 67 4%, il 648 5+ 2% (co-
efficient of variation,CV) >0.5,P <0.05 195 H
YERZESE A, RIE X 2 5 & T Re 4, 146
GO ¥ .KEGG i #4317 .STRING-DB 2 [ M 45 41
Mrs AL 53 L 0 F D68 L A W 2 ok 7 45 48 A e 3 ik
GO Hhfigid o s i, 85 1 B sl BL R AT LLGE o 1D
X7 B P R R 1 O YA AR B 5 Z R GO 5, i
GO S nl xRz 5 Term , BRI RES 51 mk 2 40 ik 107 o

7 Western Blot ;] Hp .Vdac2 & HEA
PR Al Ak i v 55 2 1 Bl o Bradford T HE
R T 10% SDS-PAGE BRI HLIK /355, %
B4 h J5 3P 2, TR 1 BT R A1 1 000 [ B
e G d—H% Anti-Hp \Anti-Vdac2 ,4 CIE 5 i1k,
TBST ¥k 3 W, IMA SR Zhihiik, E i T T4
PRIFHE 1 h, YEI S & i ECL BAARIFES min %K
T XOUR A B 5. [ Image J A EL A
FORKEE(E K E28US 19 Hp 1 Vdac2 (1) IntDen 5 4%
B-actin 19 IntDen HE17 LLEL, 1521 8K 171 T 235 B AR XT3
%, F GraphPad Prism 6 #4142,

8 Hiil2F )ik R SPSS 22.0 b #udk k47
Gt Hr I BRI R x s 2R, I FHBEDL /> 4
¥it, % One-Way ANOVA |, J5 25 551, FHSNK
K g s LSD-t 4T W LA, J ZE AN ST, R Bk R A
5. P <0.05 ZERAGIE L,

# R

1 USSR R A (K 1.2) 5
TEH A L3, B R 2 45 B[] 5 3k ke v AR A2 K (P <
0.01) . SHERIZ Hed, = HUHP o e 2H ki v IR
W45 (P <0.05), 5 - F AR A L, —FA
VR A kR R 4R K (P < 0. 05) .

2 BT 5 IR B B ROT- 5 52 BRI L
BOKE3) HIEHH L, BRI o 87 & WU R
V-5 R BRI B 8D (P <0.01) o SRR AR
JE H A, —F U vk AN BRUEEEROT- B S BRI
T BT 5 2 R BB RN (P <0.05) . ASLE:
FEF IR F 20 I 0 Je 2 5 I 2 46 2 7 T 2% 18, e B
WRPEEA T 5 S A R S0

3 ENPEAMEFHER ZREARRE
(F1) SERIA R, PkEA A 46 M EFEA,
Hrp 15 A8 A LM, 31 MEA T, EWdA 192
MEFEN,HP 25 MEE B L167 A EBE T,



<1472 rp [ Y P A Zk Ak 2019 4F 12 45 39 #4512 3 CJITWM, December 2019, Vol. 39, No. 12

2R 13R AR 5K
~ 7T\ TN [N

Ke; T B / 5 / \\ /é( \-‘L;;\\ ,/( \

\ *’/{\/ ) LN T e 5 4 — \\T)

X—") Rl ¢/
S = g | L~
f W)

B A2 Bl e DR I e P

0T - BRIl ~ — % AL
- CHENPIREEA - R - EHA

kR (s)
N
o

1R B2k Bak B4R B5R

0 SRR L #R, *P <0.05, " P <0.01;
SR He LR A, 2P <0.05; n =10
B2 245 I ] bk v R A b

—
2
C
-
X =
&7 =
o m
9 =
]
X &
{n N
& &
&

TE SRR AR, *P <0.05, *P <0.01; SRk A
ks, 2P <0.05;n =10
3 KU ZEROT B RBU R 5 5 MR A5 B8 o [ b s

Rk B 20 5 T A A I H AR A R 9 22 53
HHEA 20 4 HH 10 AEH AL, 10 MEA T,

4 EH GO RS Ea

4.1 TR KEF ALy SR
TUZH LR, — 28 AL H v o 2 0 B 20 53 b s 2 A1 00 50l

HIARX (18% ) A0 (14% ) 401 5E (13% ) . 4 Jifd
SME B (11%) AT (11%) . E AR % 5 Y
(10% ) RHRAR (7% ) HIHNIX (6%) JHH (6% ) 4
LB 2R (4% ), IE5 2150 50 R - AR X (18 % ) 4t Jfd ot
(16% ) KK (12% ) JK (12% ) EA RS GY
(10%) A% (9% ) JME (7% ) JNIX (6% ) .41
HIAMEIBR (5% ) A ML 52 (5% ) , — 2 AL ik B2 40
TE 5 4122 5 25 A 4 I 4 43 =5 A 40 M TR 3 R

4.2 ZFIPWREMARIEFA TR S
R HA , — AL R B 4143 F I RE i i AR 5 A
BTEE4(25% ) A (16% ) JBHEEYE(12% ) |
RNA 255 (8%) AIMERE AL A (8%) VAL 5
B (7% ) KRBT (7% ) SHEAIBEHG (6% )
IERIETE(6% ) \DNA 254 (5% ) , IEH 45351 : B F
454(30% ) \RNA 454 (14% ) (BE4E 5 (14% ) VR AL
R IS P (9% ) L i 8 15 76 Pk (8% ) L 3% iz 1R 3
(7%) A EZEALE (6% ) L5 il (5%) |
NREE4 (4% ) HBEIEYE (3% ) , — LA v B 20 I IE 3
AR ZE S EAMNTFUREFE S RNA 254,
TR T T 1 S S DA S T2 B AR

4.3 ZRINPWREALIEFALEY ¥R 5
PRI F A, — Z AL U B 4 AR o B i B R
B N BORONE (11%) . 4 il & Z A AR AR
(11%) SRR ET (11%) 555 (1% ) [55 5%
F(10%) N FAREHE R (10%) o R Gt f
(9% ) A ARIHEFE (9% ) AW &t A2 (9% ) 4
M153Ak (9% ) , TE 5 20 53 51 - 4 i /A2 G AR i AR
(12% ) Fiz (1% ) AW G BOE T (11%) Sl #1125
FIRE (1% ) BB (10% ) /43 TR 7
(10%) 5552 (9%) 7 AT 2 (9% ) . 41 i
(9% ) AR B (9% ) , B ALh kA 5
IEHAKRI S ZERBREASETHS Wiz 4
WAL A I AR LA R I 38 s 1 A e, Herp A
R BAES £,

5 KEGG#gmtr(#£2 ) SEAA b, —
FHIHU A 25 R IBE AL P 85 4% KEGG i
B R AR FRIRE AR E] 157 4 KEGG 18 #% .
T U R A RN IE R 2 S 3 A 69 A%, U AEAR
TR % R R R S A L B R M SR

6 —ZITPUEH STRING-DB & [ M4/ bt
(F4) SHEAIAH A, = 2 M o B 4 M IE & 40
BHFREN20 MESFEA(LERTD) EPKREHR
I S NSl NE Y e e ST N VA 3 03 s = el T E



rh | Y PSS A ik 2019 4F 12 45 39 #4512 1 CJITWM, December 2019, Vol. 39, No. 12

- 1473-

R RIS AIE R A A 0 R 1 RGR

HE P fAT R HHAWK IEH BRI 2 TR IR AR Lk
Hsp90ab1 Heat shock protein HSP 90-beta 0.23 0.39 i
Hp Haptoglobin 0.29 0.20 T
Aco2 Aconitate hydratase,mitochondrial 2.94 1.85 ARl
Eno2 Gamma-enolase 7.69 2.22 i
Pkm Pyruvate kinase PKM 2.70 2.44 i
Pgk1 Phosphoglycerate kinase 1 4.00 2.78 |
Vdac2 Voltage-dependent anion-selective channel protein 2 0.22 0.38 T
Tpi1 Triosephosphate isomerase 7.14 2.86 i
Prdx5 Peroxiredoxin-5 ,mitochondrial 0.14 0.34 TR
Pgam1 Phosphoglycerate mutase 1 4.17 1.96 Al
Sncb Beta-synuclein 0.29 0.54 T
Vdac3 Voltage-dependent anion-selective channel protein 3 0.25 0.37 T
Calb2 Calretinin 0.66 0.59 T
Glo1 Lactoylglutathione lyase 0.41 0.32 T
Cycs Cytochrome c¢,somatic 0.52 0.47 i
Igh-1a Ilg gamma-2A chain C region,membrane-bound form 2.31 2.27 e
Pcbp2 Poly (rC) -binding protein 2 0.40 0.50 T
Mif Macrophage migration inhibitory factor 0.44 0.57 T
Krt6b Keratin,type Il cytoskeletal 6B 1.51 2.47 i
Mobp Myelin-associated oligodendrocyte basic protein 2.40 1.66 i

P TCRETT  JEZE AD K JE, 23 AD SEdR. A BESE Mor-
KIk1b9 Sncb ris KR E 45 R R F LA UE SAMPS /MR
O /:\Crym mKrt?S C 1y B
ngs1 " Glot Atp1b‘|€'\Mu92 R RSN I
ot ) £ et
Aco2 £ & /‘\Pgamf'l meemSSa A B 1.0
| Dpgsizc, Kik1b21 e e == %l
SSH /:\ k|k1b26 Vdac2 s  Sus S 31 kD =
\Eau;z B-actin WS SENNS NS 43 kKD
QSHXG = ; 2 3 Vdac2
~’ Krtéb @be-bZ . ‘ o A
S~ 1 HIERA; 2 A FIPUREEAL; 3 WA SRR LY
Mif / #%,*P<0.05," *P <0.01;A i Western Blot %5 ;B K& &
) mMObPAHp #ik

erpinalb
NS

B4 CEIALRRBEA ML

7 %4 Hp flVdac2 BERKLE(KE) 5
T2 L BRI Hp I Vdac2 & 133k THE (P <
0.01), SHAIAH HH, ~EAPFHEL Hp &
Vdac2 # [ #EFL(P <0.05)

Wit

TEIURANERTT, BB RN v PR 2 - 2
FUBC 2 B, 2P A A, BAT AN AR 2 B 1k 1l 5
R AR PRI AR AU B2
4 pUF R L R 1 2 A A S O R T AR
F M R S RIS RS AD BURIK BN A 200D

5 K4/ Hp fil Vdac2 HEH#RE

AT ITRAQ A A F AR A, 5
BRI A, — B AP IREA S ERAEL N ER
HEEA 20 4, BFAMESA 10 A, TIEKESRA 10
A AR R BRI 2 TR I B 1 B R R, X
S RN KRB M LT JLSE B (1) A
B, 2k kR 5 3L R (aconitate hydratase, mito-
chondrial ,ACO2) Hp; (2 ) A 7 fii p S5 A= i %, 4
TR I 2 s 34 8 1 (phosphoglycerate kinase 1,
Pgk1) . A Filil /i2 1 & ( phosphoglycerate kinase 1,
Pkm ) f B2 79 B 57 A4 fiff (triosephosphate isomer-
ase, Tpi1) WElR H il ERAE v i 1 (phosphoglycerate
mutase 1, Pgam1) . v — /& [i¥ 1k fil¥ ( gamma-eno-
lase,Eno2) ; (3) F /¥ ML IR FEIE B , W #R T 1 90
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R2 PR KIEFHES KEGG i I

B
KEGG il i AR
ZHIALPR A EHH
mmu01100 Metabolic pathways 7 49
mmu05143 African trypanosomiasis 6 4
mmu01200 Carbon metabolism 6 22
mmu01230 Biosynthesis of amino acids 6 10
mmu00010 Glycolysis / Gluconeogenesis 5 15
mmu04961 Endocrine and other factor-regulated calcium Reabsorption 4 3
mmu04141 Protein processing in endoplasmic reticulum 3 5
mmu05203 Viral carcinogenesis 2 15
mmu04022 cGMP-PKG signaling pathway 2 4
mmu04066 HIF-1 signaling pathway 2 6
mmu05230 Central carbon metabolism in cancer 2 7
mmu04217 Necroptosis 2 9
mmu00620 Pyruvate metabolism 2 11
mmu04216 Ferroptosis 2 3
mmu05012 Parkinson's disease 2 15
mmu05016 Huntington's disease 2 16
mmu04922 Glucagon signaling pathway 2 7
mmu04621 NOD-like receptor signaling pathway 2 4
mmu05200 Pathways in cancer 2 4
mmu05322 Systemic lupus erythematosus 1 14
mmu05034 Alcoholism 1 14
mmu05010 Alzheimer's disease 1 12
mmu00020 Citrate cycle (TCA cycle) 1 11
mmu04932 Non-alcoholic fatty liver disease (NAFLD) 1 8
mmu05134 Legionellosis 1 6
mmu00630 Glyoxylate and dicarboxylate metabolism 1 6
mmu05152 Tuberculosis 1 5
mmu00260 Glycine,serine and threonine metabolism 1 4
mmu04144 Endocytosis 1 4
mmu04610 Complement and coagulation cascades 1 4
mmu04260 Cardiac muscle contraction 1 4
mmu04210 Apoptosis 1 4
mmu05418 Fluid shear stress and atherosclerosis 1 3
mmu03018 RNA degradation 1 3
mmu04024 cAMP signaling pathway 1 3
mmu05166 HTLV-I infection 1 3
mmu04020 Calcium signaling pathway 1 3
mmu04218 Cellular senescence 1 3
mmu00350 Tyrosine metabolism 1 3
mmu04915 Estrogen signaling pathway 1 3
mmu00230 Purine metabolism 1 3
mmu04914 Progesterone-mediated oocyte maturation 1 2
mmu04612 Antigen processing and presentation 1 2
mmu01210 2-Oxocarboxylic acid metabolism 1 2
mmu05165 Human papillomavirus infection 1 2
mmu04151 PI3K-Akt signaling pathway 1 2
mmu00920 Sulfur metabolism 1 2
mmu00051 Fructose and mannose metabolism 1 2
mmu04657 IL-17 signaling pathway 1 2
mmu05167 Kaposi's sarcoma-associated herpesvirus infection 1 2
mmu04964 Proximal tubule bicarbonate reclamation 1 2
mmu04659 Th17 cell differentiation 1 2
mmu05168 Herpes simplex infection 1 2
mmu05215 Prostate cancer 1 2
mmu04911 Insulin secretion 1 1
mmu04930 Type |l diabetes mellitus 1 1
mmu04146 Peroxisome 1 1
mmu04976 Bile secretion 1 1
mmu05161 Hepatitis B 1 1
mmu05416 Viral myocarditis 1 1
mmu01524 Platinum drug resistance 1 1
mmu05164 Influenza A 1 1
mmu04978 Mineral absorption 1 1
mmu00562 Inositol phosphate metabolism 1 1
mmu04215 Apoptosis-multiple species 1 1
mmu05014 Amyotrophic lateral sclerosis (ALS) 1 1
mmu05145 Toxoplasmosis 1 1
mmu04115 p53 signaling pathway 1 1
mmu05210 Colorectal cancer 1 1
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REZH A AT & BRI S ) Hp 7K S-S5 0VET T RE 0 25 1)
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LR MM E A X,
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P fige 1ty 52 5 VR SE RV T W s A2 . WHIRE IR 12 7
A, AR R K XA AR AR RGN [ B BE A 3 0 2%
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S BRI A, I 7 4 ) R ) T R R
i p38 mAPK {5 5 i i H VTG 32 B4 ], A HLIA
PR B 1977 R 98D BRI Y S e 3 40, DT e 42
BIVER . ARBEIER, FIEIILE Heo s, Rk 4 L IE
W 2H B WH R A I 525 R R Pgk1 \Pkm [ Tpi1 \Pgam1
Eno2 WA L, ENES SRR, 1
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