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WE BN ZIiAKRFRARTEIZHNFRSNABTUE T FFUEA SR ERRER KA E7T4HEMA. Hik KA Hy-
persil GOLD Cyg 42, vk 0.1 % 8 82 K (A) — Tk (B) 347 46 & 26 B, 4l % % A 254 nm, 42 3% 30 °C ﬁﬁbf&#ﬂ&ﬁfr%%ﬂﬁim
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WEE TAN BERARMKEAFLMALR, BRI RARME R FHERAEA K K49 4 fks E (P<0.05) e 2 4 F (P<<
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ABSTRACT: OBJECTIVE To develop an HPLC method for determination of main components in prepared rhubarb decoction
and investigate its effects on rats with noxious heat blood stasis syndrome. METHODS The analysis was performed on a Hy-
persil GOLD Cis column with the mobile phase of 0.1% phosphoric acid solution(A)-acetonitrile(B). The detection wave-
length was set at 254 nm and the column temperature was 30 “C. The method was validated and the samples were determined
under this condition. The abdominal aortic blood of rats with noxious heat blood stasis syndrome was collected and tested to
obtain the hemorheological parameters. Also, the TXB, and 6-keto-PGF,, levels in rats plasma were measured. RESULTS

The developed HPLC method showed good linearity within certain concentration ranges. And the precision, repeatability, sta-
bility and recovery all met the requirements. Compared with rats in model group, the whole blood viscosity at four shear rates
(P<C0.05), plasma viscosity(P<C0.01) and the level of plasma fibrinogen content(P <C0.01) in the high dose group were sig-
nificantly decreased after doing, and the TT(P<C0.01) and PT(P<C0.01) values were significantly prolonged. Furthermore,
the levels of TXB, (decreased, P<C0.05) and 6-keto-PGFla(increased, P < 0.05) were significantly changed, and their ratio
was corrected to be normal. CONCLUSION The method was simple, accurate and reliable, which could be used for quality
control of prepared rhubarb decoction. Prepared rhubarb could improve vascular endothelial function by modifying blood rheol-

ogy, promoting the secretion of PGI,, reducing the generation of TXA, and recovering the balance of TXB, /6-keto-PGF,,.
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VA T O AR 2 T B S5 0 . LUK B 2 Y
2H 7 QN FCE R HUAL R R R 2 0 o R T 4L D
ELA 0 AR 038 45 A B VR . AR FE I R b X
G £ 0l B b A S I Y A B IR T ROR L /N
S 1) AR B A T T A R e L R 2R A AR . BRI
FEE W 5 IR AR 27 2 X IV A O R T 2 bR g
J T Hb R L 2 IR AR G890 12 W R A R A T 2
B, BEA8 S I W e LA IR A3 B i 3N 5 AR TR LA
ATE B B MILAA (9 &2 2 o5 B8 k. I3 v ol e 3
A, (TXA,) FIHTF 3 F (PG, ) 1 34 25 - i XF 4 £ 1L
BRI U LA EEAEA AR
L 2R 9 8 5680 995 » 3 ok s AR T £ R B il 4 5 AR A 9
s ) A R R b AT g kS B L I AR 38 A A ) G
R 9 i = B, /6- i 5 it 2 (TXB,/6-keto-
PGF OMIILEAR R ZFH AR, HETXT
SR B 1M AR AR FH A 7 9T 22 ok FH 25 ) B 4 WA Ry
RCE L PG 2B X 5 I R IR 45 2
KIFAMAF . 5 LR R B2 s 48 S 45 &
25 25 1Pk AR SCIE R E R BT IR AL, R 45
Bl )RR BOK BRI AT IR 7, 30 2k I A 2K 1 K R
W 6 32 2L o 1Y B i 0T 7B SR HACRE I IR AR
AR B TXB, /6-keto-PGF ., BY 5% M , [a] B 4 LA 1
WU 27 AR G HR A5 8 58, 15 16 8 Iim PR 24 42 {1 ) 2
A I T — 25 R R 2 3 2R A S R P I Ak
WEAE I 53 F HLTH]
1w
1.1 Zi#F

K8 2564 W T e 5 1 B b 25 RS m) (i it
511405100, 28 A 2 22 S5 S ERHE B 25 1] K B
Rheum offioinale Baill W)+ B AR ZE, K 2015
AP R ] 2 i) K B IR I A AL E . R
B 2% 2015 AERCH B 25 ) B s T D K AR OGS
ik, A KB A R REEZ 2~4 mm) , A 7K (3 T
sk=1+ DA, Ui 1.5 h, BR N, FRKE 24
h B T 60 CRHET, & 100 g 54, JINETH 30 g
KoK 30 g, 78 BN R K 2015 AFERC T E 25
) AR B T W E A S R .
1.2 ikzy

KRERR KER A RER KAWL RER
FH T oF F iy R 2 30 4 A P B B A BR A DL it 5
MUST-16031604, 16031601, 13030701, 14031711,
13022005) , 43 M 4l i R (11 2 0 Ak 27 3500 A PR
A ARG B (CNW, b 28 38 S2 50 B I 43
FRATED ., NEZHE (b5t BIOSHARP A RA D L £h
M2 ERR R E S RS 25 A R A FD ,0.9%
SACENE S QL AR R YR A R A WD L E
FHS AL R R+ T 1 25 e A BR A | KA &
i ] 24 42 A Ak 2 a0 A B A R o — Wk ol e ik
MAERAEE QLR B BB ST, — Rl
FH 8 bk I B R B 25 2 QR I R, A =it 5.
20150215, VLI HEBE B2 7 a4 A FR 23w , & 1l P4 75
R (bt A Bl 2 AR A PR A | L R B &=
B, . KR 6-FRT 5 i 2 ELISA iR 7] & (5 5 45 25 41
LR A RAFD
1.3 SEEALER

LC-2010 A & &0 AH 1% ( H A Shimadzu) .
AG-285 B+ 4y 2 — KRF (Fi it METTLER TO-
LEDO) , #8 4 /K {X (2% E Millipore) , SL 16R &L
(% Thermo), HAY TGL-16G & # & LML E i
RS T AR ZL 10001 1L 3 i 284X (Jb 5
AR AL B R R A BR A FD L A LG-PABER-
1CH Ifi & X (b 5% 77 B 2= A0 8% A BR 2w,
ELx800 4= H 2 i 5 1% (3£ [# Bio Tek {X#% A R A
Al
1.4 LK shY)

SPF 2% SD KR 30 H, BEPE 44 BT 4 (250 £20)
g S5 B W A 72 v HIE S SCXK (i) 2014-0001
KERBEHLIY A2 A A4, B 25 41 20K IR
) B AR F s N A B 6 B S AR S
T % — JE L KB P AR OK b o R R R IR
(22+£2)°CIBJE 410%~60%.
2 Hik
2.1 TR P 3 E A 0 B
2.1.1  BREAW AR WA R A &
A 10 f5 /KR L 30 min Ji5 2%k & W, SC kAR R i
W 30 min, BT . ZHHE PN 8 £ d K 4% AH [F] 7
R W RORE T , & JF P R B
2.1.2 B BEHI A 1 mL PR B R
WA 4 mL H R, ARG TR M B0 (13 000 v/



$in, 10 min) , W HCE 3 Wi 0.45 pm FHFLPE B, 15
AL S

2.1.3 XRMERH S AR ERBOEE T
[FNEE-IN IO N N 1 VN &L
ik X IR 3o T L i B S R AN LR
R TR 3 mg/mL, 22 K # &K 53.2
pg/mL KRR 50 pg/mL, K#EK 65 pg/mL, K#
B} 62.7 pg/mlL K FE HFlE 54 pg/ml B 45 XF R
BEVR . G 0 BB X TRt R Y2 2 O i Y
SERBZNERES) W& AR E TR 139.5 png/
mL. 2K EE 8.01 pg/mL, K# R 28 pg/mL. K
R 8 pg/mL, KE B 5.99 pg/mL K K% £ H ik
2.4 pg/mL TR A 6 JES T, I F H 40 A R
2 % A f5 8 A 12 A5 B R G0 UR B TR AR AT
2.1.4  EIESM G3EH . Cs SO HPLC A (Hy-
persil GOLD,250 mm X 4.6 mm,5 pm, Thermo) ;
TEBH 0.1 B RR K (A)-Z G (B) s HE i : 30 °C 5 i
1.0 mL/min; Kz K . 254 nm; FEFEE 20 pL;
T FELER :0~8 min,5% B;8~20 min,5% ~40%
B;20~35 min,40% ~75% B;35~45 min,75% B;
45~60 min,5% B,

2.1.5 FikeEEEE X HE ST MY O kAT O
FE HRAL S 2k R MR B L R A AR
T

2.1.6  FESIE KRR 2.1.2 TR BATH & 3
o B AR A L R IR 2,14 T B9 (0 45 1R R AT
FS AR Y B I E

2.2.1 BKRBEWAEIE 4 2,11 WUR Jr ikl &
PR HK RO, 60 °C ol e vk 45 %8 = 7l i 0.5 g/mL,
Ik 0.2 g/mL A% Y,

2.2.2 MMEAE I &R HE S WE TS
T4 FUBCRL , WS J5 I 27K R C A 0.9 g/ mL fy B A X
M2

2.2.3 MUHEFESRAE @ity HOE SR 2 0
(2 mg/kg) , IR H T4 (JA1BE 4 h) 45 % S — ik
0.1%
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3.1.2 MEEREEHE OREE I 2.1.3 TR X MR A %
W20 pL SRR 6 K, 0 R E TR YL R
FORER RHEE HE M K55 22k i e 1 AL
8 H RSD 4 S A 2.89% . 1.44% . 1. 51% .
1.47%.1.21 % 1.17 % R WL Z0 45 % B R AT
3.1.3 EEMEEE 2 2.1.2 T FFEArH & 6 73
R A AR AR I B TR R
LSO AN ¢ SN E DN iR
$14 H RSD 2+ %14 0.50% . 2.53%.0.61%. 2.
68%0.1.28%.2.06 %0 , ¢ BHIZ IR AR J7 1 1 Z MR AT
3.1.4 REMEHS HBUE 0 AR E AL B
Oy TF 4GS 0.2.4.8.12.24 h & HERE 20 pL, HE
WEFR. TERER KR REE RKE R
T H kI T LAY RSD 23 % 1.13%.2.90% . 2.
23%.1.53%.1.34%.2.99% , £ ALK S 7E 24 h N
R

315 JER DGR AL R % it AR K R
0.5 mL. R AT [ 07 ek (1 = 1A, Bk
BIMA 4.5 mL W EEAL , AR 4% 2.1.2 BT J5 vk
B, HERE 20 pL, IHEMRERETFR. S ERE
FOREmR RHE KW SR R B2
FE LI 4353 S 101.0%,102.7% . 101. 6% . 102.
9% .103.0%.98.10% ,RSD 4354 2.43% .0.68 % .
2.60%.,1.00%.0.21% .2.12%

3.1.6  FESEZR ELBAM TN BIRS
Xof HE i B AR A 3 T s ) B AR e 1 (R 1)

(B)

LB TR 205 25 O 2K 5 3 K B R 5 4. K B3R 5 5. K B0 5 6. K B 3R Y ik

Bl BAWMBRARA)RESB)UNENSARECLEER
Fie 2.1.2 TR J5 8% i A5 A U . D E AR
FOKRIWR PR 7R S REER KER KER.
Ry S R H R Bk e A 2 0 T 38 A e
(2.64140.015),(0.09440.001) , (0.387 £ 0.003) ,
(0.120£0.002), (0.109 £ 0.002) , (0.034 £ 0.001)
mg/g,
3.2 R AE R
3.2.1  XFMUBCR AR SIS 5 A8 AL A B AR A
YR B 4 AR DI AR ST I 4 I RG B2 I OR B R £ 4
A A A v (P <<0.01) , [R) B 5 i it
Ji B[] (T 0 EE Il B s [A] CTT) A 8 35 48 K (P <<
0.01) , fi 7~ A F5 I 58 ASE 80 52 4l B Ty . 55 A U 401 AH
HOCARKEMF AL S s 1,30 s 1,200 s AR
T B4 RS B AR (P <C0.05) . IfiL 3% kG B A
TFRE(P<<0.05), TT {A & 3 7t & (P <<0.05), fH 1
s VYA SRR B A Ry E R 2 o 4T Ak B R B
¥IC Ak PT (A A BS I B (P <<0.05) , 45 &
WAL ] dt 1) SR B 1) B — 2 BT I A VR BT
RORAE s K S R s L R BRI 1 s 5 s,
30 s UIAR SRR MY 4 I AN B (P <<0.01), i K
200 s~ UIAE R Y A IR BE (P <<0.05) , [ il ¢
Rl EE ISR b £ 2 2R R A R R AR (P <
0.0, TT F1 PT B [H] A R IEA (P <C0.05) , 47K 15
7RI B P 2 R A A A 8 A I 3 9 AR P T
Ve R BE AL, RT3 PR 2 5 7 P2k L
TEAIES R WK 2~3,

*2 BRAAREMFEMNEIM(c+s.mPa«s.n=06)

2 5 Is! 305! 200 s !
A 16.09741.35 7.0674-0.42 4.0340.21 3.0140.18
LA 2 22.4142.03°" 9.8240.73"" 5.6140.39"" 4.1840.29° "

BORHR A A 20.06+3.33 8.414+0.36% 5.0440.18% 3.88+0.167
MoK E ALY 18.20+1.21% 7 8.2941.547 7 4.7740.977 3.6440.607
FH P 24 20 18.3640.627 7 8.3240.387 % 4,.8940.307 7 3.7240.277

W SaFELE, * P<0.05, * x P<<0.01; SR, # P<<0.05, # # P<<0.01,
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AU B2 2017 4F 9 A 4R 33 B4 5 M

£33 MEARROLRFE.TT.PTRALEEARMBIN G Ls,n=6)

41 5 M HE/(mPa ) TT/s PT/s FIB/(g+ L™
ZEHA 1.23+0.05 35.48+£1.76 12.4540.55 2.78+0.09
ik 1.484+0.09" " 28.0545.49" " 10.63+1.83" 4.5440.35" "

BORWMAIREA  1.34+0.07" 34.934+2.20% 9.9240.48% 4.194-0.23
BREFEAELA  1.2840.10%7 35.474£3.407%  13.2240.927¢ 3.754:0.547 7
PR 2520 1.30£0.0477 33.154+1.287 11.8040.787 3.5440.4077

H G A, » P<<0.05, * * P<(0.01; 5 R4 L, # P<{0.05, # % P<C0.01,

3.2.2 KU KE TXB, } 6-keto-PGF, 1Y 7 & I 4%

FKHANERGEAHME LRRERE, 5= A4
FHAR B0 4 R BRI 2% v i TXB, & i B 25 3 n (P
<<0.01),6-keto-PGF,, i F ik I 2 T [% (P <<0.01),
TXB,/6-keto-PGF, 1y LB IH & 15 T 1E % 7K F- (P <
0.01) , $2 755 Il /B 38 4, 25 BT 2y B 1 i, AR BE 100 A5
RUSE T . R K B8 K A 97 I L K A
) TXB, & 6-keto-PGF,, & it SR AHL . 22 55 4
TGt L, TXB, /6-keto-PGF, , & &t L A W]
TR (P <0.05) ; B & 45 25 570 5t A 3, 2 50 o 21 1Y
TXB, & B B AL FA A4 (P <T0.05), 6-keto-
PGF,, i & it 3 A A 41 A7 W 2 19 fin (P << 0.05),
TXB,/6-keto-PGF, , 1 Lt B 52 AU 40 AT WL AR B & T
K (P <<0.01) Jf i ] 1% (E . HIR 7 RORATA KB
PEZS L BHPEZG 4 1) TXB, . 6-keto-PGF,, & &8 M H It
(B A TR 2 34 0 B 3 R 25 5 (P <<0.01) , TE A 25 2R
WL 2,

200 10
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TXB2 / 6-keto-PGF, o

TXB2 6-Keto-PGF,,

W zaE [ 8248 = RAEENEE % acEsnsa W eesa
H SR HALE, » x P<0.01;

SRR R, £ P<<0.05, # # P<<0.01. x £s5.n=6,

B2 F{HAKXR TXB;.6-keto-PGF,, K& H Lk {E K
4 itig

PO P o e R 2R AL S W, 2015 4R IR
CPEZZH)PIRER RER T ERER KRR
PPV Bk % B I A Ay 5 o 4 R 0 8 A R . R
M2 W A BOR B R T IR Y & A A
SCHRAE B TR AT AR B i A A O B A
KU SCER A 5 b R B B R AR S A i
Bi o SATR B BT T W PR IA 7 IR i SR T A £ O

PR AL A HETC A MR 2 4 D T AR H R R
[l i 32, il = S B 9 I PR 48 5 B S, AR S T )
0 5 AR B K R rh 5 R RO B TR R
HPLC J7 . LS oK J e A 5 1 43 19 55 B 7 6
VLN T4l oy 1 B AR I R A B 24

e v BN S BRE U B A3 2% 40 2 A Il Y
TIE 1) 35 A 5 B0 AR Ak, #408E I 5F 3 A B 2 O
A4 MBI T L TR CE I, 75 B SRR DA T B K A Y
RIS 5 AR 0 I %2 AT L I B T AR s AR FE N IR
AL S T R L B R N HE 3R AR R
R E R, KA I R BAR L2 Rk A bR A A
TR R A o S 0 2 R PR I s S N B R A
AMERIAEE 1Y 3 AR L REOR BUR B i A I 9 S oA
A e AN I T B AL ] 51 RS SO A B A R I
VORAE S % S EOR IRV A Y B R RS A
O ER R B b AR 2L 5 Sl A SR SRR i A Uk
25 , 38 IR R R B It VR AR R . 3 TS 0 R RLIK
R B N, B IR L IR A3 0 1
T RS SC A8 A5 0T DL L 5 2 ) BRI AR 4 I 2 5
BRI B E T E . TT, PT W6 5 3% 4 5, [\ )
FIB & B 80 K P TXB, /6-keto-PGF,, FLH %
1, ¢ B IAEE I A AR S BT

TXA, #l PG, 32 2 J2& fiy 1l /N B 1 487 P9 Kz 240 it
53 G I SR 1 — %k VE T AE B 1 A6 2B DU 4 R AT AR
. TXA, S50 20 1 i A8 05 40 790 A0 02 it/ il 2R 4541
AE A% (2 308 1M AR 9 A8 1 PGL BIVE FH 5 Z M L BE A 2K
ELINH N (1WANY TSRS - S5 S S8 1= NI TTE 3% 710 1 <4 215
T s 38 W2 00 /N A 1) AR S M 9 e, SO
BT FE bR . 7 I I T, TXA, /PGL B L AE &
5 RE O S A7, DT A4 3 > 1 g ok sk 7 R i g Y 3
Be A R Ak i B A T B 2 R SR S AR
L% 1 30 2 WL AR 8 o I R L g AL O
B T B A R M DB BRI S B R
1 FaE B TXB, Fl 6-keto-PGF,, » it H 1T 3 LLHAY
7= AR Ay ) Wy LR B AR bR . (RGBS E A S
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HR V8 AIF , 20 O B 0] A 7 I 5 S B R B TXB, /6-keto-
PGF ., £ G 152 ) 22 4 1t R W AH SC 38 L A S i
K AR 7= TXB, /6-keto-PGF,, 1 A8 DA S B
RN TXA, /PG, 1Y LG AR AE Ak 48 B 20O B8 X8 $4 35 1fi
PAE IR IT BOR IE BEAT VR T BL . 45 R R BT, Jl ot
WNTER A AR A bR R G BRI R
TXB, & & [ 1 F P AL & 6-keto-PGF,, /K1) it 3
Tt s ¥ 2 B AL A A I A8 19 B 40 T 52 454 i 4 i 2
E T 1PN TR =3 <O NV 13 = ) | N N o
TXA,/PGL AR B AR P M 8 AT . 25T v ) & 1Y
KRB RIRNIETT , Be A RO > TXB, 196 R, 3
il 6-keto-PGF,, 4z i3k 15 . i 154K N TXB, /6-keto
-PGF ., 1 LU AE fik 35 B AR T 1] 1E (8, 38 3 490 1) i
ANBR B AR LU IS N B TR L 3R B I A6 R Y AR
o
S 30k
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