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Proteomics Study of the Therapeutic Effect of Weinaokang on Rats Undergoing Focal Cerebral Ischemia-Reperfusion Injury
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(1 Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing key Laboratory of
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Abstract Objective:To investigate the molecule mechanism of Weinaokang in treatment of the rats with focal cerebral ischemia reper-
fusion by using LC-MSMS method. Methods: Global proteomics analysis had been conducted on serum samples collected from normal
group, model group,and Weinaokang treatment group. After digestion, the samples were detected by applying nano Chip-ESI lon Trap.
Protein identification, pattern discrimination and relative quantitative analysis were determined using Agilent Spectral mill scaffold 3 and
SIMCA P + software. Results: 833, 701and 798 proteins were found on healthy group, model group, and TCM treatment group respec-
tively. Compared with healthy group, 18 changed proteins had been determined: 13 proteins up-regulated, 5 proteins down-regulated in
model group, and these differential proteins had converse tendency in TCM treatment group. Current studies also aim at the major func-
tional classification of proteins between model and health groups, as well as model and treatment groups. The biological function of these
changed proteins were closely related to growth and differentiation of neurons, neuronal apoptosis, signal transduction and regulation of
translation , etc. Conclusion : The molecule mechanism of Weinaokang capsule for treating focal cerebral ischemia reperfusion may be as-
sociated with different proteins, and it will provide a new idea for study of molecule mechanism of Weinaokang capsule.
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1.1 {Xes 5857 (X% Agilent 6340 Ton Trap ( Chip
— ESI § ) ; Agilent 1200 nano — LC ( Chip ), Agilent
chemstaion 6,1 T /Ful ( Agilent, USA) ; METTLER TO-
LEDO AE240 143 7 K35 1 91 %8 KDS100CE Il H
KD Scientific 2\ %) ; & [ 43 A Chip C, 150mm x
75um( Agilent, USA)

A = FEH R FEH ¢ Tris 1 B amresco, TCEP |
JBHE F1 i Trypsin 21 [ Thermo , i Z Itz TAA 14 5
sigma 2 #] , MG N EAS3 51 8 fisher J. T. Braker /3 &)

il O AT, R . T. Braker 23w, Sy 23 A
4, BCA iR &1 B\ 38 se A W), 5L FH K Oy e i 4l
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Je et P O ke ot P 3 K BB, 425 T b 24 WNK k4T
BT, ZJr RAEIEH X M2 RBERZH N2 WNK 2 K Bl 4
I, BFAHAS 10 Ho A HOREUCRSE 2 mL 1k ,4°CTiCE: 30
min f5, FAREEA , B0 (3500 r/min, 15 min) , JFIEFE
# 2 eppendorf 4, #5.0> (7500 r/min,30 min) , H_F 3% {F:
R MIERE A B - 80 CARIRPRAF o 1ML 2 F Bicincho-
ninic acid Protein Assays( BCA ) il EE M E

12,2 MM HCSopL il 5 3 f51RF 50
mmol/ L. Tris Z¢ MR IR 5, ¥ BE 1 min, A 3 £ 4R
—20°C FYA P , I3 E 1 min,4°C YT3E 7, 550 8000
r/min, 15 min,4 °C, WIUHE , 6 AR % & 56 42, (HAE
e TR, % .

1.2.3 FEAFGEM BE2EDQT 50mM tis buffer
pHS8. 5 H  J FE K25 1 ~3 meg/mL; 154k Trypsin(50 mM
W  wis W0 J5 , LU B & B -5 R B e R L R
200 1 JIABERR ,37°CoKIA 3 b, B 1 /NG IR E 1 IR, I
H— IR A 1 mM TCEP,37 C/K¥ 30 min, Ji¥
R AT AL, 3 WL TAA P00 10 we
37°C K 20 min (GEEG) 5 255 — YR, AR 133 1 S
W R 300 1A, 37 C KIS0 s Ak U0, 45
S0l EWMA 2wl R 5.0, 12000 r/min,4°C 15
min, IR

1.2.4 JREiENMEOFESM  Fi% S Scan Mode: Ulira
Scan; Source; ESI — Chip; fH & T £ #; Capillary; -

1900V ; Dry temp ;:3000C ; Dry Gas:3.0 L/min;Skimmer:
30V; Cap Exit; 100V ; Trap Drive; 80. 0; Smart Target;
500000 ; Accu Time ;200ms; MS/MS Frag Amp:l. OV; 5
VL300 ~2000m/z, B 5 HEBR - 5 A HTAES 15 HERR
A [E] 30s,

{4, 3% 25 {F: Chip: 150mm 300A C,; chip w/160nL
trap column ; JF#£ & : 0. 2L ; Pumpl ( nano pump ) ¥i 5
AH:AFH 97% K 3% LG WOMH IR % 0. 1% , B
H2 90% £ Jis Al 10% JK i F R 2 0. 1% 5 i & - 0. 3
L/ min; 28 VB B U8 I ) R e 40 R 2 45 3% B
0 —70 min £ T+ 45% ,70 - 85 min ik |- 7t 5
90% ,85 —95.01 min £k FF+%) 100% , {£4F 15 min,
110 =115 min FFEZ 3% ,+54% 10 min; iz {70 [E] ;125
min, Pump2 ( Capillary pump) Ji3iAH: A #H5 0. 1% H
BKIE, B AN 90% LA 10% KT H B 2 0. 1% ;
T 3 L/ ming £ VAR BE B8 B I 18] 72 5 40 1 - iR
0% B £¥%Z 4 min;4 -5 min 27 F 713 80% , 4L 5
min, 10. 01 — 85 min 4E4F 80% , i K 0 pl/min, 45
85.01 —95 min £kt |- T+5] 100% , i AR % 3 pl/
min,96 min &% 0% ;a4 7R} E] : 125 min,
1.2.5 MS/MS a2 )i ] Agilent chemstaion A,
P& CAEu DataAnalysis BAFFEAT B35 504 5 B Ex-
cel2007 Jz SPSS 12. 0 A TR I Ge i 53T

MS/MS F 45 43 81 v FH B0 52 Agilent Spectrum Mill
B, 2Bk B Database: Swissprot; Species: Rattus
norvegicus ; Digest ; Trypsin; Maximum Missed cleavages :
2 ;Fixed Modification ; Carbamidomethylation ( C) ; Precur-
sor mass tolerance: +/ —2. 5Da;Product mass tolerance :
+/ =0.7;Filter peptides by Score >6,SPI( scored peak
intensity ) >50% ;Filter by protein score > 11,
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F1 KRMFHPLZIAN BHERZERER
F'e 1D T B i Bt NI HEAAR
1 Q99PJ2 61605. 4 7.26 Mus musculus SwissProt 10.2 Tripartite motif — containing protein 8
2 P29621 46766. 3 7.69 Mus musculus SwissProt 22.52  Serine protease inhibitor A3C
3 A2CE44 90376.9 7.75 Mus musculus SwissProt 19.16  Zinc finger X - linked protein
4 Q92111 76724.3 6.94 Mus musculus SwissProt 28.92  Serotransferrin
5 Q99246 240139. 8 6.45 Mus musculus SwissProt 26.37  Voltage — dependent L — type calcium channel subunit alpha — 1D
6 Q9D9HK 45825.3 6.47 Mus musculus SwissProt 8.4 TBCI domain family member 20
7 Q80YR4 99192. 6 8.7 Mus musculus SwissProt 13.61  Zinc finger protein 598
8 Q6DID5 76069. 5 8.75 Mus musculus SwissProt 9.23 PWWP domain - containing protein MUM1
9 Q8BGT6 94091. 8 6.26 Mus musculus SwissProt 18.81  MICAL - like protein 1
10 Q8BKC8 91515.6 5.91 Mus musculus SwissProt 13.4 Phosphatidylinositol 4 — kinase beta
11 P11087 138033. 1 5.65 Mus musculus SwissProt 31.6 Collagen alpha — 1 (1) chain
12 P25446 37418. 1 8.42 Mus musculus SwissProt 15.34  Tumor necrosis factor receptor superfamily member 6
13 P26618 122684 5.03 Mus musculus SwissProt 17.32  Alpha - type platelet — derived growth factor receptor
14 Q2TPAS 54208.7 6.31 Mus musculus SwissProt 11.54  Hydroxysteroid dehydrogenase — like protein 2
15 Q4VAC9 148572. 8 5.5 Mus musculus SwissProt 23.74  Pleckstrin homology domain — containing family G member 3
16 P97792 39947. 8 6. 54 Mus musculus SwissProt 8.52 Coxsackievirus and adenovirus receptor homolog
17 Q8BSI6 65751.9 5.3 Mus musculus SwissProt 10.56  R3H and coiled — coil domain — containing protein 1
18  Q8VEG6 63023.7 6.1 Mus musculus SwissProt 14.63  CCR4 - NOT transcription complex subunit 6 — like

®2 ARMEYRIAK BHEEZZREAMINAE

Fe HAARK Hifig
1 Tripartite motif — containing protein 8 EHL AT
2 Serine protease inhibitor A3C 22 8 BRI 1 N D) BT 7 )
3 Zinc finger X - linked protein 1E AT RS A e S R T
4 Serotransferrin g )RR R R e Y e O
5 Voltage — dependent L - type calcium channel subunit alpha — 1D CEARGSHS, B 1B
6 TBC1 domain family member 20 MLl Rab GTP iG55
7 Zinc finger protein 598 SaeRETEA
8 PWWP domain - containing protein MUM1 DNA &5
9 MICAL - like protein 1 Eiiliiuk=gt)
10 Phosphatidylinositol 4 — kinase beta TR R MR AR, T RS B RS RS S 1
11 Collagen alpha —1(1) chain FUCE AL R AR, R B AR A O
12 Tumor necrosis factor receptor superfamily member 6 R YRAE I, s T AU T
13 Alpha — type platelet — derived growth factor receptor iR A PR I IR T AT 2 20 A 1
14 Hydroxysteroid dehydrogenase — like protein 2 AR A
15 Pleckstrin homology domain — containing family G member 3 Rho & A5 54 S84
16 Coxsackievirus and adenovirus receptor homolog JAH PO LR e
17 R3H and coiled — coil domain — containing protein 1 ETREE A ZARTE T AH 56
18 CCR4 — NOT transcription complex subunit 6 — like mRNA 72
3 it Mz R I 22 R B Il , AERE R 2 )t 2 21

RSO BRI A9 2 1 B 22 7 vk, AE X WNK
A5 R BRI AP i dfe P T (9 VR ML 64T 40 25 B
Fp, R A AR T UL AR, fAR 20
TAHSREH Mt RS AR A RIS E
SR

225 JREE i (serine proteases) f&— 1~ HH K
W5, T2 VI B 5 R R R AR
AKAEIE T, FRTAIZE X R 4R 1 5 25 B i M e )
BEAC o R T ALK R G AR AE 3R 1 N AE TR

VA ISCE R (L = PA) ) PRI 7Y 2T 5 I DT 7] (u
— PA) JeBE ML ( thrombin) o “EATTFE PR FF AR AT 22 2
SNSRI R RS R YRS, 2
8 AR 1 B ) S AR 55 LA 1 78] 1) 3 25, X
e R e 2 HARSE B BB, 5 AL AR
TR A, g A SR KA, A Az 4 i
HIER K R R , GG A 20T RS | A 2% fih
VPRI T B T M 22 SRR R 1 A A
(neuroserpin) fEFE N IEH M ZICE LA R PR H
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PR, RERE AL o B 2 AR g8 i A K0 o 7 g ol 1t
KHEIG PRIA neuroserpin 235 b R AT N M 42 0T
St i 454403 X AR AP T o neuroserpin A ik /Y
JRy ek dfe . e RS 5 A B i 76 1 R B 4 475 7
W% neuroserpin FY kI MR ™ B, t - PA FE LAWY
BN, RERE T RS 22 T 4 A PR TR R I R R ) IR
[Fi) P35 /N o 2 J T 4 L 3% P AN W i, B ATD AL )
PEFE T HEAE SNL Y & A FIIER 5 /)N 28 15 Jo 4 i e
i xf it E Ak AL R INF - o AR IR K 4R &
A T F) R A S B 22 B AT P 00 AL I 5 ) S T ¢ =
PA SUE— R T X S MR I R AR o B AR
PR (AD) BN AR B S UM AT Bt &
REVEERN . AB TEBEAR I F rp nl d i T /NI I
20 ARMA, BT A0 L PR 0 A A 1 R AE
L, e i tau 2 B 5 BERR AL, S EOR 2 0 IR T AR
BE AT BFFE R neuroserpin it it 5 AR AHE1E A,
TS G, NTITEE AR A8 AR5 L RO SR By, PR T <2
NG EASTC S/l (TR

[R]H B Tumor necrosis factor receptor superfamily
(TNFRSF) i 51 5 TNF MRS & 1S 2R Y2y
Ak, KARI> TNFRSF i bt ke H TNFSF Fg & 7E il
Bl 28 ZR G I AN ] A B B A 0k o LA K
TR RIS X T 2 i 2 T RE 2 A
HE AR AR A K Al 2 SO ARz
Pe RS R % — B TNFSF/TNFRSF (5 fig
RN A S AR RPN RGO T itk
WP 22 Fe HTRE S AT ok, Bl S T iz
JISE J5 40 L 0 /0 2 JE T 240 Jf F) TNFSF/TNFRSF 3%k
TS 2 5 A R A A B RS E I RE K
HEARAR, NI B 2 RN o PR i
ZRGINRERI UL , ST i e A0 A 28 4 A A G 2 410
Mgzift— A i TNFSF/TNFRSF (1) 3635 i, 3 Pk
At

Zinc finger X - linked protein( ZFX) J& B &5 E 4+
PRSI R B R 1, ZFX AN AR g i e X g
Ok b AR SR X R E ALY 91 A B
ZEAL IR DNA 2545 DX 8 S I 00 A 00 3
T 8 R A B SRR A T, R ARG T AR
it 3R SRR MR B A PR A B AR
B NIERI B ZEIE TR BRI AT e S
SaR o Tk A e 0 A T A P A B A ] S A
YIS, B AT AR AKT (s 7" 16 R4
i 2% r P R B 8 o, AT R DA R O R S
T, 50 Bax (235, [RII FEAR Bel -2 BO215 5 Bl

A2 A S R AT, 410 ) 20, ML R o
ERK - MAPK J@ R SE 3L

AT, R By A P A e AR Y 2 I T
EE I RIR R T 5 IR H X IRALAR LE , %8 5E ) Tripartite
motif — containing protein 8 | Serine protease inhibitor

Tumor necrosis factor receptor superfamily member 45 25
SHEE, M4 T WNKRYT S, X 8622 7 1 2 5
RIZHAR P A A e, LRI B0 45 1E # %) HRZH 45
FRl o [F]IN X 2 22 S R 1 R SRR 20301l S A 22 T U
T2 M2 TTE KRS 0L 5 5l S S A R
DIAA G , 3 5 Jay kb Al ke it P08 T i 2B R SR P B )
SRRV &, WS RS R s B WNK H
A BN i DR 4 45 25 BRAE T S 30 25 R W) & o
R, X 2622 5 4 1 A] g J2 WNK VR 7 R BRURy kb 1 i
e IL-FRRE A T A 2L o AR5 93014 s AT
AWM T Z AR5 SRR RENE, B05E T RIFHY
TAESERT
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