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HE HBHY ARZFITREAAFLBREGLFRORALILGYh, AFE ARG LK (twodi-
mensional electrophoresis,2DE) - #7 £ % 48, 1 & % 42 (A 8 % # (Lipopolysaccharide, LPS) # Ak 2 4+ ] . oF %7 42
GEBSH) LPS(#MREH)+ A G (EFLH) UL A FEORAAXER, GR (1)LPSH#£h
AR LK E2DE R E BAZRGE(xP) B REFALH L F R, 5 EF ML, LPS 44 xPrl6.
xPr19 #9 5 5 %153 B ¥ B1& , xPrl  xPr2 . xPr3.xPrd . xPr6 . xPr7.xPr8.xPr9.xPr11.xPr12.xPr23 # & 5 ¥
EHREHEG, (2)LPS+ K45 LPS 4k, LPS 35| &3 H#) xPrl xPr2.xPr3.xPr4 . xPr9 # & 5 & 14
BB EBK,LPS I RBKEY xPri6 M A A BB FH 5,12 xPri6 552 MM B HK T EF 4, xPrl.
xPrd xPr9 ) 5 X SMH BHEH T EFH;LPS+ K YA xPr2.xP3 AA R LLHARZAT A EFR
A KB E% xPr2.xPrd #b, £ xPrl, xPr3, xPr9,xPrl6 34 £ A3 LPS B FH X EH A, (3)% xPrl9, &
HAR IPSHR AL ENRAHAABRAE, (A)FNA<PrI3 xPrid 4 L5 FEAREEH TEF A,
xPri5xPri7 9 S A MM B F K TEF A, ZA4ARGEIPSALEFARKLIFHAZE MR, Fik
B F xPrl.xPr2.xPr3.xPrd . xPr9.xPrl6 G &, THAE KN AT R ELRIEN T RGO TF 54,

XEH A9 REFLRIE LT RORA

Preliminary Study on Change of Serum Proteome in Noxious Heat Blood Stasis Syndrome Treated by Radix
Paeoniae Rubra XIE Wen-guang, MA Xiao-chang, SHAO Ning-sheng, et al Affiliated Hospital, North
Sichuan Medical College, Nanchong , Sichuan (637000)

Abstract Objective To study the effect of red peony root (RPR) on serum proteome in rat suffering from
noxious heat with blood stasis Syndrome (NH-BS). Methods The differences of serum proteome among rats in
four groups, treated with lipopolysaccharide(LPS), RPR, LPS+ RPR and saline respectively, were analyzed by
bi-dimensional electrophoresis (2DE) assay. LPS was administered by intravenous injection and RPR by oral in-
take. Results (1) Serum of rats with LPS induced NH-BS showed significant changes in volume of serum pro-
tein (xPr) in 13 points on 2DE collagen, the volume of xPr 16 and 19 were significantly lower, volume of xPr
1,2,3,4,6,7,8,9, 11, 12 and 23 were significantly higher respectively, as compared with those in the
normal control group. (2) After being treated with RPR, the increased volume of xPr 1, 2, 3, 4 and 9 signifi-
cantly decreased, and the decreased xPr 16 significantly increased, with xPr 2, 3 restored to normal level but
the xPrl16 still lower and xPr 1, 4, 9 higher than those in the normal group. RPR showed interaction with LPS
on xPr1, 3,9, and 16. (3) For xPr 19, the interaction of RPR with LPS might be synergistic. (4) In the
group treated with RPR, volumes of xPr 13 and 14 were significantly higher and those of 15, 17 were signifi-
cantly lower than those in the normal group respectively, but the similar changes didn’t found in the LPS
group. Conclusion The molecular basis of therapeutic effect of RPR on NH-BS might be through the regulation
of xPrl, 2, 3, 4, 9 and 16.
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RS BR AN I BT E R N R AR
LPSIfiLfE, ¥ AT ZREENEEBIRER" Y, &
PeBOCRIE R, BLIME . LPS /EH FHLM, B A
F = b QU AN AN 8 & AN IR ¥ T N
ET M, — & A0 J 508 PR D RRGE |
PR E B R RAR T, X — R B RN A& PR
SR REFMFIERR . FATREKIBTHERNE
Pt 2y, A 5T B E Il LPS BUK R IR IE
AW E A £, B MW & 3% ( two-dimensional-
electrophoresis, 2DE ) $ A 434 7k A7 36 57 %t 1% 55 24 9 1L
HEARANE R, AT LPS BUAER ML FHIE 1 4 i
B AR ATIRST B FE P AL B8 Al

mREFE

1 MH

1.1 #FAHF  HKA Paeonia lactiflora Pall. 1
TR, RETFRHIEKFE O SELE RN,
kAT S, A HEBREE 2¢ £ 2 /ml, I ET
RSB saE B P A R AR Bl & KW 3%,
4CHEFEE,

1.2 ¥ fEFEEEKR,.SDIGS B R MAEY
%9k SPF/VAF, A& (220 + 10) g, W F b 5 458 A
LK HYBEARFRAF,

1.3 FERF IPG EMLKM pH B BRI K
£ (Immobiline™ DryStrip pH 3 ~ 10, L18cm ). IPG
buffer DryStrip B % ¥ . IPG 8K & EE R K0 F
BE A BARME 2-DE EAFRERA &YW E Amer-
sham Pharmacia Biotech /4 &), —#i 7 ¥ 88 (DTT) . JR
% 3-((3-JHBERR A & )- — Z % - B R (CHAPS) (¥
YL W 98 (PMSF) \ + b 2B BR 4 (SDS) (K 3
Z B & . n-decyl-n, n-dimethyl-3-ammonio-1-propane
sulfonate(SB3-10) . B & 1k #1 . Tris. Glycine . 4 4 Bk i
FA S L 4 BE B . LPS (L2880, E. coli 055:B5)¥ M H
Sigma A, FHMHEWA LTI ,N,N,N,N,-/HH &
Z _ W (TEMED) . Bt Z Bt (IAA) ¥ B Fluka A &,
% O 15 R250 1 B AMRESCO, H i % F R 7 A
B = ot

1.4 #H. 2R ME  Diax900 B4 45 % AL
(4% 1H Heidolph A &), L7-65 R BHEE LHL(EE
Beckman A ), UV330 B % 43 KK E I (FEH Uni-
cam A7) , IPGphor ™% B B £ 1Y . IPG B 5 18 \Et-
tan DALT [ System & F H ik % % \EPS 3500 XL
PR (B R JE 3500 V) U FEHE B AR (200 mm X
260 mm) 3% B4R (200mm X 260 mm) 7 A H (E R

YL  ImageMaster® 2D Elite3.10 BB 5347 8 4, 3
% Amersham Pharmacia Biotech 23 8] 7 f# o

2 H¥

2.1 KBRAFEOPFERE G & LPS FAEMEE
KB 2.5 mg/ml, RBAFWKEERT KR, WE
B 24h, BBEAFB AR THWEARLPSHEN S
mg/kg, KR IE A BB S48 PR R
HEEERYRFTM Y R MLERE AEE TR
SEAEAR, AR PR

2.2 MEEOREMEE KELXBAERI2h,
AHEYOK, BSR4 4, B4 4 R, EXHEE2
ml £ B#K,1 h 5 R#EIKIEHN EEEEK 0.5 ml,2 h,
6 hHAHMEE 2 ml ARMK, LPSH #HE 2 ml &
K, 1 hJFHK 5 mg/kg REREFKES 2.5 mg/ml
LPS,2 h.6 h 4T 5IHEE 2 ml B K. KRATH:2¢
FRATAEZ kg BREHEE 2 ml,1 h 5 BEKES EEE
7K 0.5 ml,2 h.6 h B4 5 B RAW 2 mlo LPS+ 7
A HEE 2 ml A TEEE K, 1 h G S mg/kg BERE S
St 2.5 mg/ml LPS,2 h.6 h #4353 B 45 2
ml, 24 h 5, %% 4 ml B F3h k% ,4°C3 000 r/min
BO 1S min, HEMBEATEARAWE, 2K 5.0
mg/& , - 80C R A H .

2.3 2DE ZBWRAMEH LHEME SHEANGHR
BB R, R R

2.4 Yefn VKB AT E W EE 1h, B OB G
8,0.5h, BB 1h FER 1K, BIEYEKTE
EAREIRE ., 65 ETREBIRT.

2.5 BBEBMESH A Amersham Pharmacia
Biotech 2 7 B & 9 # (X 43 # 3t 7 B 48, Al Image-
Master® 2D Elite HR 3 i 4287, EHRANELE
e & (PI) F IPG B 4% pH #5725 8 Bl calibrated value
55 pixel position ) linear FRHEM ZMEB . ZMNF T &
(Mr) FIES FREE H AR # calibrated value X 10° 5
pixel position K linear log ¥ #E M & M H .

2.6 BEELHE XMNEASKRERE(Volume)
7E SAS System for Windows B4 ', Fi 48 78 B SL 2L B§
B E AT BRI PR E B AT

s R

1 HLPSHEARMWMLEEZREAA LPSHER
F 1M S K BB 3% 78 2DE B b 13 A B & (xPr)
HHERHEN T EEA, SEFALE, LPSHB
xPr16.xPr19 #J Volume ¥ % 8 3 B K, xPr1. xPr2.
xPr3. xPr4. xPr6. xPr7. xPr8. xPr9, xPrll, xPrl2,
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xPr23 AR EEYBENR.

1.1 HBAREBANEVH LPSEREA MK
6 MNREABIBARATH Y E5R K 1, H:LPSH
FAG W E X xPrl (F = 32.81, P =0.0004) . xPr3
(F=15.58, P = 0.0043), xPr9 (F = 8.47, P =
0.0196) .xPr16 (F = 95.69, P < 0.0001) ¥ A & & i
REAER; SIEHHALE,LPS 4 xPri6 WEREHEE
EREAL, xPr1 . xPr2 . xPr3.xPrd . xPr9 M A A B HBY B

EWELPS+ RAHM xPrl6 AR BHEHEERT
E#HH,xPrl xPrd xPO WS FEEHBER TIER
HmRATHK xPrl6 WEABEBERFER4A,
xPrl.xPr2.xPr3.xPrd .xPr9 W E A BH S EHAYER
B EME R LPS 411 xPrl.xPr2,xPr3, xPr4, xPr9 .,
xPrl6 Fl LPS+ F#RAT4L ) xPrl .xPrd .xPr9 .xPrl6 K 52
RN BER THRAL;LPS+ FAT4 5 LPS 4 H#,
Pri6 S ARE B EHG, xPrl . xPr2 . xPr3 . xPr4 |

1 SARPERVBERVHLPSEFEAK (zts)
Eo&  WH EH LPS A} LPS+ #RAf

xPrl  Volume 25493.70+4768.16
Mr 53614.39+159.12
PI 3.0833+£0.0058

336184.25+17983.78**
52826.50 + 592.58
3.1433+0.0306

275423.84 + 6878.13** 2~ 44
52886.14 +213.44
3.1367£0.0306

32841.04 +5541.96%4
53817.82+49.30
3.1000+0.0346

xPr2  Volume 75186.28 +18587.18
Mr 42556.60 +£211.07
PI 5.3667+0.0115

134786.68 + 5653.48**
42636.98 £ 1108.96
5.296710.1124

96275.97 £ 10454.01°
42274.55+360.29
5.2800 +0.0520

73130.79 + 22875.46°4
42100.25+73.76
5.3500 £0.0700

xPr3  Volume 64227.49+1875.38
Mr 42223.21+136.22

127730.84 +21588.33 ™
42223.721990.40

65669.36 = 12464.904 4
41858. 46 + 384.01
5.5467 +0.0462

76777.32 +21142.50°4
41757.78 £10.21

5.5933£0.0666

19671.00 + 5855.7344
41055.62 % 80.72
5.9133+0.0907

50823.37+2120.04** &4
41446.73 £ 524.10
5.8667+0.0472

5740.09 +2093.804 4
58609.96 + 577.57
5.7333+0.0666

31245.79 + 5089.266 ** 2444
58778.69 % 140. 00
5.7000 +0.0360

PI 5.6267 £0.0289 5.5467+0.1266
xPrd  Volume  20273.62 +1959.69 61678.96 + 5159.97 ™

Mr 41837.85+85.79 41514.41+717.16

PI 5.9367 £ 0.0462 5.8500+£0.1389
xPr9  Volume 8993.37+9523.53 60772.94 +11108.98**

Mr 59458.90 + 658. 62 58717.53 £1226.22

PI 5.7833£0.0404 5.6967 £0.1290
xPr16 Volume 23539.25+1366.38 13660.19 + 3025.64 **

Mr 23941.85+109.47 23621.05+171.72

PI 6.6267 +0.0208 6.5300+0.1908

8261.73 £1221.46* 24

23389.34 +504.00
6.6867+0.1914

19257.82+1071.796* 2444
23212.19+519.66
6.5467 £0.0603

W 5EEHALE,* P<0.05,* P<0.01;5 LPS 41 H#%,2 P<0.05,2 2 P<0.01; 5K AT4H 4%, 4 P<0.05,44P<0.01

£2 FHARBUFAATH LPSEREANLE (zs)

A

LPS+ #A]

3119.34+714.55
37971.68 +128.26
5.1933+0.0503

12577.97+2722.37** 44
37972.48 +163.89
5.1367+0.0569

1060.78 +459.18
37322.66 £118.34
5.3733+0.0611

7984.12 £2209.929** 44
37414.53 £205.38
5.3267+0.0569

47858.12+13196.39
26299.32+228.86
5.4300+0.0700

128249.96 £9952.38 ** 24
25987.94+274.07
5.3700£0.0656

6572.08 +4182.98
29194.94 £291.72
6.6767£0.1716

38094.60 £10105.86** 44
29304.51 +692.91
6.5267£0.0503

21299.04 £ 12827.49
27800.30 £ 275.76
6.1800+0.1212

81423.568 + 9650.32** 24
27450.46 +603.71
6.0667 £ 0.0569

30856.89 + 7858.17 **
14372.47 £177.09
6.4000 £ 0.1868

16259.24 + 1386.90** 2
14112.43 +340.84
6.2600 + 0.0889

EAs WH E# LPS

xPr6 Volume  2323.01£579.11 9213.76 £2243.96* 44
Mr 38579.42 +364.79 38427.99 £ 957.55
PI 5.1933+0.0231 5.1700 £0.1015

xPr7  Volume  1867.83 % 345.62 6635.85£1203.25 44
Mr 38027.39 + 300. 68 37824.00 £ 954.77
PI 5.3800+0.0173 5.3433+0.1137

xPr8  Volume 65155.78 +32148.74 134942.63 £ 10600.02 ** 24
Mr 26620.78 +274.74 26562.00 + 602.57
PI 5.4367+0.0115 5.3767+0.1332

xPrll  Volume 15243.7318587.61 39544.60 + 9295.79 ** 44
Mr 29928.00 +214.02 29484.42 +221.64
Pl 6.6133 +0.0231 6.5200+0.1819

xPr12  Volume 37259.54 +22836.13 89640.82+7116.46 ™ =4
Mr 28225.50+199.43 27989.76 + 416.39
PI 6.1500 + 0.0264 6.0600 % 0.1646

xPr19 Volume 66940.60 t 11544.22 28400.38 + 5384.45*"
Mr 14510.45 +271.47 14424.44 £99.14
PI 6.3267+0.0289 6.2133+0.2237

xPr23  Volume 25875.87 +23891.16 66478.89+11114.89* 24
Mr 22025.87 +163. 11 21559.14 +232.09
PI 8.2033 £ 0.0577 8.2233+0.1550

17147.82 £ 3543.15
21116.05+478.94
8.3467£0.1976

71415.70 £ 22688.68 * © 4
21048.80 % 589.99
8.2167+0.0153

. SERALE, " P<0.05, ™ P<0.01; 5#% 4 HE,* P<0.05,24P<0.01
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+ 523 -

EA&R YH E¥ LPS AT LPS+ #Aj
xPrl3  Volume 20733.23+1286.74 34489.73 + 6730.0544 82953.76 +20538.47** & 59769.88 £ 9769.60 ** A4
Mr 64213.81+923.17 63354.84 +1013.46 62917.32 £1050.37 64263.36 £ 567.25
PI 6.5500+0.0100 6.4567 £0.1457 6.6100+0.1153 6.4467 +0.0306
xPrl4  Volume  8265.44 £2610.04 17533.45 + 3684.47 21460.24 +3815.95* 21743.04 £ 9582.61"
Mr 41676.14 £364.76 41756.39 £ 960.32 40698.27 +152.88 41589.50 +409.24
PI 4.8033+0.0378 4.7800+0.0916 4.8267 +0.0493 4.7567+0.0808
xPr15 Volume 57437.09 +9843.27 48770.92 +3024. 1444 23105.91 + 8186.81 * 66928.69 + 3456.844 44
Mr 29548.76 +234.35 29707.90 + 536.20 29225.00 +73.09 29401.51 + 348.62
PI 5.6667 +0.0289 5.5833£0.1447 5.6500 % 0.0794 5.5967 +0.0569
xPr17  Volume 14924.76 * 3153.75 14799.13 + 1240. 564~ 9244.21 £1707.64* 2 4828.30 £2980.20* 24
Mr 44059.63 £352.21 44406. 85 + 1206. 98 43659.57 £ 102.65 44311.09 +406.72
PI 4.7567 +0.0404 4.7267£0.0777 4.7833+0.0551 4.7067 £0.0709
xPr18 Volume 54759.12+17237.99 T4T70.92 £ 2629.434 45699.83 + 12616.294 35779.73 £10209.3344
Mr 43557.68 +320.48 43780.451 1145.48 43129.61 % 166.81 43631.20 +405.27
PI 4.9267 +0.0231 4.8833+0.0862 4.9333+0.0551 4.8533+0.0651

W SERMLE, " P<0.05," P<0.01;5 LPS 44,2 P<0.05,22P<0.01; 5544 lL#,4 P<0.05,4*P<0.01

xPr9 M S A BE B EREK

1.2 BARBEEAATRTH LPSEZREEHRIL
B BI1MBHARBEATAT, SRR 2, K.
LPS 41 #l LPS + # A7 4 # xPr6. xPr7.xPr8.xPrll,
xPri2 xPr23 BHEMEARENEER TERAM
FRATH;LPS 4 FRATH . LPS+ RATH I xPr19 | &
AREREERTIESH;LPS+ FHFATHK xPr19 #Y
EABHEBEMTHRAL; LPS MFATHE K xPr19
(F=7.61,P=0.0247)H BEHLENEH,

2 SARAFRAEHRMEANZEREE ALK
BSAEHAARY LPSEIEHENESR , AREFA
MIfE AT AR AL, B R R 3. Hidh . ARAT4H \LPS + kAT
AR xPri3. xPri4 R A BENEER TER4A, K
ATHE xPris AR BEEERTERH, FATAM
LPS+ HRAHK xPr17T WA BEEEYWEBERTER
W RATH xPri3 MR AREEE® T LPS H M LPS
+HRATA, RATH xPr15.xPr17.xPr18 K H A BEY
BEMRT LPS 4, RAH <PriS A ABEEERKT
LPS+ FRA54H ; LPS + #AT4 xPr13.xPrl5 M A BE
WREET LPS 4, xPrl7.xPri8 WA EHEHHRE
ZMKF LPS 4; LPS M AKRA BB & X xPr13(F =
7.61,P =0.0247) .xPr15(F =44.67, P = 0.0002) ¥
FRENZEEM,

Wi

DARE (T 92 L TIE S5 7547 56 0 a0 i 26 X $43 f 5%
WA B YT A, © IR /AR IS AL SR 4R R I R
AR LB B i 2R R E B B R
JUA 5 PRI 1 R 5 26 07 T R LM . ZE AT
d, BAIH IS B GY IR BRSSP iR A RS

SEHERETRBELENER, B—KRPLHH BRI
ATBITRRM RS ZEREA, PEHIBKRR
ARERABEESHS, AERAERRA¥ BB
HAT T ARAT IR T IR IFIE AT RO RTHR R o
ALE R F B, LPS B I 5 UE K B A9 1 ¥ 2
2DERE BAEASHAETHAEN SRS, 5
¥ A A, LPS 44/ xPr16.xPrl9 AR EHEY B
Z B& K, xPrl, xPr2. xPr3. xPr4. xPr6 ., xPr7. xPr8,
xPr9.xPrll.xPr12 . xP23 M H A BREHN B EHE.,
MRXEEASMEREEMEEN, TUE—FA
RPLAST LPS 4 FRER B . LPS+ FRATH S LPS
4 K%, LPS B & B xPrl . xPr2 . xPr3.xPrd4 . xPr9
WA AREY B ERK, LPS 5l EFEIKA xPrl6 B S
KEHEHSERE, % xPr2. xPrd 4b, KA FE xPrl.
xPr3.xPr9 xPr16 ¥ £ B X LPS B F M HEIEH, X
AREARE T AN Z R ZREIM IR HIIEN . LPS
+HRAEESEFHLER, PR xP3 H I EASDH
HEETIESRE xPri6 WEARETNEERT
EH4H,xPrl xPrd xPrO S A BEWEBZRTEY
H, RAAHK xPri6 WA FBEDBERTERN4A,
xPrl .xPr2 . xPr3.xPr4 . xPr9 M A A BESERAY
EREBENE, RHELAYX 6 MEOS, TR
FRATIRIT T R TE 7 S B A 4 F 3Rk, XA
GREVAFMRENL, —BWLEIEARAEARR
MRIBREFELE A AP GBI RFEREESE
IR RERE, “RAEAMREZMG T HRAAET 24
IF LPS BRBIMBPHEM T E EB SN EL, a8z
25 5 7 B U R 9A T AT BE X A IR IEE A 3. @
ERAFRATHRIFR R MAA B, EEEES A
HEASKE B ERRE, WEBHE—-EHR,
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Xt xPr19, AT LPS FH E B EW X EAEA T
BERFEA, XM FEERNEREREXHREEA,

HAH xPr13.xPrl4 WEAAEBENE FER4AH,
xPr15 xPrl7 WA A BENKTERH, X 4 MEH
HEIPSHMEFEAZRAHMALHBEHER ., X&
AR FATIEEY 5 F MG P REIRTER BT
W, iR YR TR B RN K 4 FHRFIE? BT
—HE

2DE HARAREHEMEEER, — KT UG EHK
FUZELAMEAD RBMEARAHENEETF
Btz —, {H2DE {58 — & KRR, I+ A H
EAMKEERBR . BFEEEQERKIRE TE
HANSEMRE BEAREEEANSHER, MR
BKEEEANRERAEE SFEEEQBEAI, 0T
BEEEHMEASR. RINEH—-FSHHRD ¥EL
Xt g RS H TS MBS E RREE RFEEEAR
A ESEARR pH BESHRENEORAES
HY K2DEM pH BEEHE MY FRER, 2 HEL
MEAFRAH D R BB EREEEERR

Ho}o
(A BFRBE P E P EF RS WA EDFREFERZRZEX
DB R PSR B

$ % X ®
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