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Brain Material Basis and Relevant Mechanism of Acute Stroke Treated with

Rhei Radix et Rhizoma Based on Homotherapy for Heteropathy Using Proteomics
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2. Xiangya Hospital, Central South University, Changsha 410008, China)

[Abstract] Objective: To explore the material basis and mechanism of acute stroke treated with Rhei
Radix et Rhizoma based on Homotherapy for Heteropathy using the analysis of proteomics and bioinformatics.
Method: A total of 60 male Sprague-Dawley (SD)rats were randomly divided into ischemic stroke (IS) sham-
operation group (Shaml) , IS model group (IS), IS+ Rhei Radix et Rhizoma treatment group (DHI1) , ICH
sham-operation group (Sham?2), intracerebral hemorrhage(ICH) model group (ICH), and ICH + Rhei Radix et
Rhizoma treatment group (DH2), with 10 rats in each group. After cerebral perfusion, the brain tissues were
quantified by proteomic analysis, and differentially expressed proteins (DEPs) were identified. Specimens of

IS, Shaml, and DH1 groups were collected at 24 hours, while those of ICH, Sham2, and DH2 groups were
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collected at 48 hours. The common DEPs were analyzed by bioinformatics, and the relevant DEPs were verified
by Western blot. Result: Rhei Radix et Rhizoma regulated 21 common DEPs associated with acute stroke
(including 12 up-regulated and 9 down-regulated). According to Kyoto Encyclopedia of Genes and Genomes
(KEGG) analysis, amyotrophic lateral sclerosis (ALS) pathway was enriched, and three proteins
[ Neurofilament light polypeptide (Nefl) , Neurofilament medium polypeptide (Nefm) , Neurofilament heavy
polypeptide (Nefh) ] involved in this pathway. Energy metabolism, ion homeostasis, regulation of
synaptophysin, cell cycle and neurogenesis were the common mechanisms of "Homotherapy for Heteropathy".
After treatment with Rhei Radix et Rhizoma, the expression levels of GTP binding protein REM2 (Rem2) ,
tyrosine 3-monooxygena (Th) , Nefl and neuromodulin (Gap43) were significantly higher than those of the
corresponding model group (P<0.05). The expression of Nefl was down-regulated, while the expressions of
Rem?2,Th and Gap43 were up-regulated, which was consistent with the results of proteomics. Conclusion: Rhei
Radix et Rhizoma-homotherapy-differential protein expression profile is established is study. Energy

metabolism, ion homeostasis, regulation of synaptophysin, cell cycle and neurogenesis are the common

mechanisms.
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Fig. 1 Changes of DEPs in acute stroke rats regulated by Rhei

Radix et Rhizoma
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1 KREAFATIUHISKRICHEE KRR KL MEDEPsHRIXFR
Table 1 Expressions of common DEPs in rats with acute IS and ICH regulated by Rhei Radix et Rhizoma
N IN] DH1 ICH DH2
Ergicy ERRA T EEE Spami S /Sham2  ACH
B5DEN4 L-lactate dehydrogenase Ldha 0.717 1.475  0.660 2.694
P04177 tyrosine 3-monooxygenase Th 0.695 1.586  0.648 1.393
070593 small glutamine-rich tetratricopeptide repeat-containing protein alpha  Sgta 0.693 1.362  0.685 1.374
FILP8O neurosecretory protein VGF Vef 0.682 1.832  0.368 3.167
Q01728 sodium/calcium Slc8al 0.644 1.495  0.559 1.556
exchanger 1
GTP-binding protein
QIWTY2 Rem?2 0.626 1.882  0.373 5.353
REM 2
D3ZC31 protein RGD 1560608 RGD1560608 0.576 1.456  0.536 1.515
P04094 proenkephalin-A Penk 0.576 1.696  0.475 1.655
P07936 neuromodulin Gap43 0.560 3.072  0.721 1.701
D3ZWEO0 histone H2A Hist2h2ab 0.386 51.04 0.573  50.27
AOA0G2KOMS8 neural cell adhesion molecule 1 Ncaml 0.372 2.437  0.619 1.649
070257 syntaxin-7 Stx7 0.269 3473  0.679 2.287
Q63327 myelin-associated oligodendrocyte basic protein Mobp 1.408 0.726  1.347 0.683
Q5I0K3 citrate lyase subunit beta-like protein, mitochondrial Clybl 1.490 0.658  1.400 0.564
AO0AO0G2K3Z9 uncharacterized protein N/A 1.503 0.681 1.741 0.474
F1LRZ7 neurofilament heavy polypeptide Neth 1.895 0.474  1.607 0.204
P12839 neurofilament medium polypeptide Nefm 1.997 0.493 1.572 0.255
P19527 neurofilament light polypeptide Nefl 2.239 0.317  1.493 0.253
P02688 myelin basic protein Mbp 3.051 0.229 1.475 0.120
G3V6M3 synaptotagmin IT Syt2 3.152 0.479  1.338 0.523
P58295 sodium- and chloride-dependent glycine transporter 2 Slc6as 8.954 0.078 2.455 0.099
B
0.0 11 2.0 Rem2.
Lae 3.4 JLYEDEPsRIE  AHFILIESE T Rem2, Th,
Ssta Nefl il Gap43 i 1T Western blot J5 i , H: 1, K5
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SE 7 J5 Nefl 3% K R4, i Rem2, Th Fll Gap43 ik K
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B, M EE R S E BT R R B,
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o Gap43 il 2 K (P<0.01) , Nefl i 2 T+ & (P<0.01) ;
Nefh o N
iefa 51S,ICH 41 lb# , K # 41 Rem2, Th, Gap43 & ik ¥
(Nefl | e .
Mo B FF B (P<0.05, P<0.01) ; Nefl 3% 35 B i &Ik (P<
yt2
Slc6a5

I1S/Sham1 DH1/S ICH/Sham2 DH2/ICH

2 RERATREPFRKRLEDEPs WRE ST
Fig. 2

Heat map analysis of common DEPs in acute stroke rats

regulated by Rhei Radix et Rhizoma
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B3 ALSESEBRITE
Fig.3 ALS signaling pathway and schematic diagram
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ALS Pathway

B4 RERBREEIMEFRAOEENHRE
Fig. 4 Schematic diagram of common mechanism of acute stroke
treated with Rhei Radix et Rhizoma based on Homotherapy for

Heteropathy
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Fig. 5 Electrophoresis of differentially expressed proteins
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Ldha, Th, Sgta, Vgf, Slc8al, Rem2, #H H
RGD1560608, Penk, Gap43, Hist2h2ab, Ncaml,
Stx7, Mobp, Clybl, Nefl, Nefm, Neth, Mbp, Syt2,
Sle6aS ZFH 1. Ik, L L 214N B RN A K & 5
97 )36 Sk v XU 0 T S il

Ldha, Th 1 Clybl £ 1 )& fig = QM A0 C 8 1 .
Ldha J& — B A 48005 B2 i 4 12 v 1) SC S8 I, 5 - 400 it
R IR AE B S A b R PR EAE T ThiE
MaITa M RL, S5 T ILAE A, Clybl
J2— P QI L BB 0% 4 A5 S SR R/ B- Y S R IR G L
ity W 2 A TR W R Tkl T A B AR R S SR TR R

Table 2 Western blot validation of acute stroke-related DEPs treated with Rhei Radix et Rhizoma(x+s,n=6)

2057 Fl /g kg ! Rem?2 Th Nefl Gap43
Sham1 - 0.49:0.09 0.35+0.03 0.15+0.07 0.42+0.10
IS - 0.16+0.08" 0.17+0.10" 0.320.10" 0.18+0.09"
DHI 3 0.35+0.14> 0.30+0.05? 0.19+0.062 0.33+0.04?
Sham?2 - 0.47+0.08 0.41+0.03 0.12+0.06 0.31+0.05
ICH - 0.19+0.08% 0.14+0.06% 0.37+0.05% 0.14+0.07%
DH2 3 0.33+0.06% 0.30+0.09% 0.19+0.079 0.27+0.10%

T 5 Sham 1 41 14 DP<0.01; 5 IS 21 [ % 2P<0.05 ; 55 Sham2 41 L 4% 9P<0.01; 55 ICH 41 1L 4% 9P<0.05,9P<0.01,
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B R AR W R TN T B A B A R B-HY RS R
iz, Pt , K #E T RE @ 5 45 Ldha, Th #1 Clybl
A, oo 20k b XURY i R AR T R 4 A 2 O
EH -

Stx7, Syt2, Slc6a5 Hl Penk & 1144y % i AH 56 1
B, ST &M EE N, R R F ARz
— TE TR P2 T 2 0s b R A AR
™ Syt2 J& — R g A IR 1, R EAEAE TN
B 53 fil /N b BN 2 5 T Cat i g i ek A
FHY . Sle6as 3 M a2 7 T Y R 11pl5.1, K
59 886 bp, 4 & 18 AN F , 4 5% Na'/CIK # 1) H
AR oIk, B R0 MR &,
T T 5 e 18] B H 2R R ) ph L % DI RET . Penk
S — T B R IR ET R 23, BRI B B, S
TR AT A D RE™ . DA b 2 fik AH DG 1k 2R 0 R YT
b A AT AR AL K S [EIA 2 v v XURY £ AL
Z—

Gap43, Mbp, Mobp, Neth, Nefl, Nefm, Ncaml,
Veffll Rem2 i H 5 # & T8 Wl % VI A & . Gap43 IR
A ERMEEN 43,25 T MR IE R
FUFEAE () 45, Gap43 19 35 15 58 fil 25 ¥4 ml ¥ M 2
0] 5C R AR U110 . Mbp 2 AKX b 25 5 G B A 1
B T, D 58 I O A L B, T 2 i A B
FeIR KGN, B 5 06545 ) B B SR OE A 36, Mobp
s — MR S MERE R AL AUTE R K & R B
(CNS)H ik, T H RS E R b £L,
BEAT AT AEBE R Y B AR X TERRE CNS B b
% EE A U, Nefl, Nefm il Nefh #4 5 #ff 45
22, E AT R 2% 20 I R R P R ARG
Ncam1 fg % {2 #F /b 58 g T 40 f 53 b, 56 85 15 52 &
it 4% 5 J5 iz sh D RE R &2 . Neam1 7R 76 4 IF 5 i
T o2 A G, ML 41 L (OEC) i #% i & OC 8 1
Y Vgf & —Fppp e K W75 5 0K, v] il 5
PEMH A E RN FREFHS, ) ZRIAEDRME
R, I gOE M S5 ARRE AT &, B 1 Rem2 /&
T/ GTP 45 4 8 1 A9 RGK (Rem, Rad , Gem/Kir)
WK G Z— 5 Ca® B J& T K 40 j B 2R Y
A K, Rem?2 32 275 il 41 21 rp £ 3k, 76 24 15 1k
AN P b i kB R E BEEAEN ., fEAE
o XUB KB B3 R 2R T RE TTORE 2 I 1T Gap43,
Mbp, Mobp, Nefh, Nefl, Nefm, Ncam1, Vgf il Rem2
P

Slc8al J2 £ Fl 41 g 2 A A9 41 g N Ca> 11 31 )
OB (A0 5 A B B AR ), HA B A 5T Ca™
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95 240 B 5SS o0 R A4 R A Ca” R S . AT
JELJ0 78 20tk o KU iR 40 i R A AR Ca R S R
M B4 . T FE AR ST H R B U T Sle8al £ ik,
Al RE R L AR A Ca RS N K T MR
YEF . Sgta 2 [ & — B & & 4 20 Bk 19 DU Ik 2
JFA(TPR)FALE H , 2 5 & F AW 2, 4
MM EARTE M EAEH R E
ZARAF 5 5, Sgta Bt = 0] A8 T BOH 4 40 S 1 B
Wi Gy/M T A 22 o 2B R S B0A M oy AN
& H2A R —Fpf T Y@k 15 DNA S &
B B M R R, E A0 A R R R 2 R Lk
HEZAEM KL, K& 0] §8 i i Y Sgta Ml
H2A & [, 8] 42 52 w40 Jf J5] 309 1 & 4% 4 28 £ b
EH -

It Ak, RGD 1560608 5 [ A& it i fiff 1% B iy 7 U

EOCHMH LEAMIIREMRE. EAHH
AOAO0G2K3Z9 # KA H H v 44, IN A KT I G
WEAMIEMRE. N, XWAMNEARSST
KBS WA Stk KU L R B R T e R A
DR 20 4 S5 A 5T 0 7 ) .
4.2 KREFHFEA2E DK ESEE AR
X K HE S [R] 96 2 vE I 1S A ICH K BLAY 3£ 7 DEPs
AT KEGG 43 H7 $& 7=, AU A L 22 435 M & 6 Ak A
(ALS)— %% i B #% & 4 , H. Nefl, Nefm Fl Nefh 75 4
JF B ALS 3

ALS i % (http : //www.genome.jp/kegg/pathway/
hsa/hsa05014.html) J& H1 54 4~ £ R (60 H5 i 35 R 2
JoE K A il -12) ¥ 1% . 78 ALS il B% | F L 3 354
ESr e TR SR NN b S e R A S R
VO W TR B AR 1R B E b ] FE ALS K
I 1) S T) B Bt A AS ) R A BB /IR B AR, B 3K
18 Zh M4 o0 I R TS . FE ALS i B B (WA
) EHLKH, O—E AR (NO) M T Ak
1L 1 (SOD1)4E H F Nefl, Nefm il Nefh & 4 Ji &
O 2 45 105 s @ LRI AR NI 1 U (ROS) 1Y 7= 2, il
it SOD1 ek L 15 . AR TR0, 76 45 Fh 28 AU 11y
TR A KR [ R S A S FE IS, H B
WO ) — A AL B A B (NOS) P A NO 4y Tl
i AW S A R A — Rl A T i R AR —
R R AR, SR EA N AN S ST
ICH My L #8 , 1i H 2 5 7 ICH Y 38 A= 3 0 19
HAEBER B L Rk, K G Sk
IS5 T ALS i 40 0 3l A Gk 3 b 42
T EH .
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