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I A P a1 R LA PR Y, B I AR P v A B A s 1 it A R 1 B R B 5

KEEIR: PEEOR; AERIbI; SRR A ARSI AR i

PENES: R2855 XHERFRRRS: A X EHS: 0253 - 2670(2016)08 - 1351 - 06

DOI: 10.7501/j.issn.0253-2670.2016.08.017

Comparative study on effect of different extracts from carbonized Rubiae Radix
et Rhizoma in acute blood stasis model of rats
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Abstract: Objective To observe the effect of different extracts from carbonized Rubiae Radix et Rhizoma (RRR) on acute blood stasis
model of rats, in order to screen the optimal extraction method for its hemostatic effect by removing blood stasis. Methods The acute
blood stasis models of rats were established with sc injection of high-dose adrenaline hydrochloride after continuous administration for
8 d and being socked in ice-water, using Yunnan Baiyao as positive drug. The effect of the alcohol extract, compound (alcohol +
aqueous) extract, aqueous extract, and aqueous extract after alcohol extracting on hemorheology, in vitro thrombus, blood plotelets
system, and fibrinolytic system in acute blood stasis model of rats were observed. Results Compared with the control group, the
whole blood viscosity in each shear rate (P < 0.01) and the wet and dry weight of in vitro thrombus could be increased (P < 0.05), the
coagulation time was prolonged (P < 0.05, 0.01), the FIB content and platelet aggregation rate induced by ADP increased (P < 0.01),
the PAI-1 and TXB, contents increased, and the 6-keto-PGF la content decreased in the rats of model group (P < 0.05, 0.01). Compared
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with the model group, both the alcohol extract and compound extract could significantly improve the whole blood viscosity, decrease
the wet and dry weight of external thrombus, shorten the coagulation time, increase the contents of PAI-1 and 6-keto-PGF1a, and
decrease the TXB, content (P < 0.05, 0.01). Both of them could make platelet aggregation rate increased, but have no significant

influence on the content of FIB. The alcohol extract significantly decreased the content of t-PA (P < 0.05), while the compound

extract significantly increased t-PA content (P < 0.01). The compound extract has influenced the hemorheology and the wet and dry
weight of in vitro thrombus greater than the alcohol extract. While on the coagulation time, the effect of alcohol extract is greater.
Conclusion The hemostatic effects by removing blood stasis of alcohol extract and compound extract are stronger than those of
others, especially the compound extract. In other words, the optimal extraction method of its hemostatic effect by removing blood stasis

is the compound extract.

Key words: carbonized Rubiae Radix et Rhizoma; hemostasia by removing blood stasis; acute blood stasis model; in vitro thrombus; coagulation

74 5LJK carbonized Rubiae Radix et Rhizoma
(RRR) HHP* R} (Rubiaceae) Pi%iJE Rubus L. #
)t HE Rubia cordifolia L. T AR 2240 00
RN, KRS FEVE N B, RSN, 1k R
W, IR b3 TR T i s i B A 5 R e
M AR MG R A e, R R ELARHIE 5T
8D, W7 IR AR AR MR S A A oy DA R 2 PR
VERAAGE®, 2GR S A6 1E R 3 5 BT, F
FLT s e 5 rh 2 R LM 2 TR R G EE
LI L VPN 254 . BRI TSR Tev e 4R
PR AL L L P A B A E R A Tk
SPRGUPE HE R AGITE L 0.0 Al S VR AL, AR sK
YOS PE HORBER Y . WA /KA Y) . BEdR K4
W) IKEED) 4 FhASFIBEEUD0 S ps AR K R
SO, AT 06 R AR L A FH 4 A
1 #el
11 {U&§

MR-16 24 2 FR M AR R A C B mnfr BRI 91
f1); HANGPING FA1104N %+ 755y 2 —HL 140 #7
K5 SA-5000 - H B My A8 MR CAbat A i
W RFFAIAT IR A7) LG-PABER > H Bkt i 4y
Al bt BHAAER A D TDZ4-WS & Uik
BN R R ) 352 BUEARAY (55
=% Labsystems Multiskan MS); Waters | Class it /&
OB AL (3£ Waters A F));  KH-500B # H
Bl CRAULRBIEE A AR R A FD .

1.2 iKF

PR FELTYE 24 (CMC-Na). MR, /K&
A CHE 254 B2 PR A \] D I DY I
Fr: BEIMEEE R (TT, fit'S STY20301-52). ¥t
Mg ISR (PT, b5 STY20101-89B). &AL Ek 2>
HEIM YGRS 1] CAPTT, #t'S STY20201-59). Ifid
YR (FIB, fib'S STY20401-63), ¥ 415t

W A RLE AR A T AR . ADP (bt o ity
B2 7], ADP #7711, ADP 25 i 10 mL/
). ELISA {7 f: Mtz B, (TXB,, #its
SBJ-R0548). 6-Mi-fi%l 3 1o (6-keto-PGFy,, it
5 SBJ-R0532). I R 0S4 (+-PA, b5
SBJ-R0002) FILFH M ISBuE M EI (PAI-1, 41k
5 SBJ-R0574) 340 FH B 5 AR VUM AE R A R A
Al HEE CEGSA, TEHDORRHS R AR AR
R (fakal, E2EEL AR A RAFD.
13 ZA&

PERLE 3 2 BE R T R AR AR, &
P L R 2K 2 S R R A O o R E P v
% Rubia cordifolia L. [ TERARRIARZE . PR R %
(REZjY 2010 4FRC— A RELR BT . =
M A2y (it 2530207, = FAZ54E I A TR 2
mDs HhRE BRI (k'S 10150101, R
REFHEIRATD; 1,3,6- = Kk-2-FHEEE H B
i, & HPLC Al i 73 £ =98%, Kt Hi g (it
5 110884-200604, [ Er 2 SR E SR,
T H=98%), FAEE R E G VUMY RHEAT B
A7), HPLC kil it 73 80 =98%) .
1.4 K1Y

SPF ¢ SD K ksl I -1, f4 i 180~220 g,
W LA L sy oeft, GHAES SCXK GID
2014-0001.
2 Hik
2.1 BERAEIRBWBRAE&

(1) PEHORIESEY): IO RIR 500 g, I 10 £%
T 95% L IIARFIAEI 2 Yk, BRI 20, BIF 2k
VB WUEIRMOER, T, RE (55 7.91%).
SRS, UPLC My 335 B rh R B
. 1,3,6- R HE-2- LR . KPR R I R
B9y Wk 3.71. 1.09, 0.52 mg/g (LA 2T, R,
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(2) PEHORIEER JE/KIEY): K4 500 g Pt R R
PSR HIFRE RSN 10 A5 K, ARSI 2 X,
R 2 h, B9 2 IEH, WORIDBOAR], T,
F2E (B%F 11.27%). UPLC &l & I8 hks
DASB I PE R, MFREEPE R 1,3,6-— 4 3E-2-
PRk SR 1) 5 2 Ko ) 24 0.6340.04 mg/g.

(3) PEEDRIEEE /KLY : B EIK 500 g,
11110 55 95% SBEMFAAEIFFLE 2 Ik, &K 2h,
BRHE N 10 F5 R IR 2 Wk, Bk 2h, &
I 4 WIEW, WUEFREMOER, TR, HRE (B
19.18%). UPLC il K I B rhF2 L Pt 2% | 1,3,6-
SFRRR-2- R RN . K BB R T 2 B0 0
454, 1.30. 0.56 mg/g.

(4) PEERKEEY): HUPEELIR 500 g, 1 10 fi
HKRE 2 %, BHR 2 h, &9F 2 uEW, ]
W, Tk, 198 E (9% 14.1%). UPLC £l
RIVEE PR MA B 55, iR
1,3,6- — F k-2 F L RORR ) o im 20 200 il ok 075,
0.09 mg/g.

H 0.5% CMC-Na B =7 L 258 R . PR
4 PRSI B WS A R 22 S 00 P 7 T AR
22 HYSHERST

SD K, M. HMESY, MmN 7
M, F4 10 2, s RA. BRI, SF A
241 (0.25 glkg) P EIRBESEYIA . P HOR IEEE fS
IKEEWIA . PEHOR BESE IR IR . PR KR
M RIGIRG Ziiat 2 (535, P RRAS R
SRR B RO AR RO 2.5 glkg) . 4R
A5 ig 4 TAHN 2, IR S ENA ig 4y
TEEAARAR 0.5% CMC-Na Wi, BER4Z 2 1K,
HEeh 2 8d.

23 AMMMKBREEREH &

S WA SCHR 5V S ) s R R R, R 7
REEDi)G, BrRal sc AR KA, HAKAY
TR sc FhIR'E FIRZE 2 ¥, [FFE 4 h,
HRFER 0.8 mL/kg, 7EZ5 1K sc 2 h &, BRX)
MALS, HARSAHRNRBNRN 0~2 Cukokr, UK
#r 5 min.

2.4 IBFRNZE

98 R, FULIERZ 2 40 min J5, S4IKR
10%7K A5 ST RRINE, S8 KL, 43¢ 1.5 mL K
LB AL, S0 MR-16 B 22 R M A 4 A 4T
PARHI AR T RS, W58 A A/ il A Vi 0 R0 T o

iy HARA 3.8% KRN 11 9 Budt, HU 1 mL
A1 533, Lh SA-5000 - [ Bl ML AR S0 2 4%
M s YRR Fl4xifibl 800 rimin B5.0
10 min, f3& /M (PRP), Wl ADP i3
(AL /N 2R B2 5 4% 1L 7% LA 3 000 r/min &0 10 min,
TN (PPPY, U 5E P/ AMJ5 P il 3 &
J&kR (TT. PT. APTT. FIB), ELISA 7:ill5E TXB,-.
6-keto-PGFy,. t-PA il PAI-1 /KT,
25 FitEHE

KH SPSS 17.0 it 3 A B AT AUFEA t
KL K7 22531, SRR AR B LA X £5 KR,
3 #£R
3.1 XHKRIMNMARFRE RIS

Ex AL Lb L, PR ARSI T S
TR SR (P<0.05). SEMALLE, =/
F12h . PR G KW 5 ot B K EE 1) W2
AR AR R R AR YR i (P<<0.05. 0.01), HAF
FEARIAS T a3 P ROR RS . B ok $e
W) B 3 PR AR AR i 5 i (P<<0.05. 0.01).
L R A S KB ) it AR T T R ) B
F, PHRORRESEKIEYME IR, AR R
TG 75 5y oh LR B I /K S 40) A% 1 ot ==
UM IR SR 5 o L5 P RS U A A M A 1 o
5B sgm,  nf WL SR BEER IK SR P A
N RS AR R A . 45 R 1.
3.2 FMFERLTFIBIRAIFI

LAl A, B R A L& DA% N F)
*1 WERTEREIAASNIS RSN (X £5 n=10)

Table 1 Effect of different extracts from carbonized RRR
on weight of in vitro thrombos ( X %5, n = 10)

il (g_fﬁl) MAEFREG TR/
oyl —  05201+00815 0.0953+0.0168
T —  0.6075%0.0432° 01167400185
Py el=E2d] 05 05424400815 0.1087+0.0093

0516 240.0548™ 0.0982+0.0102"
05141400631 0.0949+0.0114™
0.4886+0.0536™ 0.106 9+0.009 2
05414400598 01121400155

PERREY) 50
FRORBEIAGY) 5.0
FRORBHYGEAGY) 5.0
RIS 5.0

HXA A P<<0.05 #P<0.01; SR LLE: P<0.05
“P<0.01, T

*P <005 *P <001 vs control group; P < 0.05 “P < 0.01vs
model group, same as below
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JERI BRI (P<0.01); HBMAE, ~HAZ
PG B B B3 P BRI K R DI R (P<
0.05); b HIREEAE M/K$E) B3 BRBK R4
A NRE (P<0.01); B T o5 SR /KEEYI R AL
BRI S s ISR TR, PHEDRBEHRE K
SEPIRNE B K S AT BB IR K Bl 4 1M G B2
P, ARBTEget s Hoh pE RO BERE /K3
BEARBIAL R B A AT ok B3 (P<<0.01). £
%2,
3.3 Whugkn PHIR AR M/ i BB SR R B S

B iR AL, BN KR TT. PT. APTT &2
FIEK:, FIB /K FHN, ADP Sl MR 4ER
BN (P<0.05. 0.01). SHAMILE, =FE

25 e TT. Bhn FIB (& (P<<0.05); #hit
IR BESR PRI B R MK S 3 46 72 TT PT APTT
(P<<0.05. 0.01), X FIB si¥mAK, PidllnfEr
RORTCG T 278 s PEROR IS fa K I 57K 1)
WEGE APTT. ¥0 FIB [f5 (P<<0.05), A%k
TT. PT ¥ PERUREESY) S/KEEY)A R ADP
BRI AR R T, MR IR S e
JE KSR T ADP i SR IMESER (P<
0.01). PHEIRIEHLY) SR I/KSEYR TT. PT.
APTT YEHACRIL T B 5 /K3 S5k 324 b e
IKEEPIRT FIB & /MR I8 i w2 (P<
0.05. 0.01), MMiEEEY) SKIEDEHRRSG. 45
W& 3,

F2 WHERARREYIMARE KR 2 MEERZIE (X £s,n=10)
Table 2 Effect of different extracts from carbonized RRR on hemorheology of blood stasis rats ( X £s, n = 10)

. _— g A1 F E/(mPas)
A Hit/gkgd) 200s*t 30s? 55t 1s?t
X — 45440.44 5.75+0.53 9.16+0.89 19.29+2.09
| — 5.47+0.36" 7.16+0.54" 12.10+0.94% 26.33+2.41%
BEAY 0.5 5.36+0.28 6.87+0.61 10.814+1.02" 22.68+2.64"
PRI IRY) 5.0 5.37+0.25 6.95+0.48 11.01+0.88" 23.014+2.43"
PEHLR TSR INK 29 5.0 3.60+-0.66" 4.97+0.83" 9.23+1.49™ 20.78+1.92"
PEHL RT3 5 K32 Y) 5.0 5.24+0.53 6.91+0.57 11.28+0.99 24.91+157
PR IKIEY) 5.0 4.95+0.47 6.48+0.55 10.70+1.00 23.67+2.93

%3 HWERAERIWI MAER A REBMIOET., M MREBEFENEIE (X £s n=10)
Table 3 Effect of different extracts from carbonized RRR on TT, PT, APTT, FIB, and platelet aggregation rate induced by

ADP of blood stasis rats ( X £s, n = 10)

415 FE/(gkgd) TT/s PT/s APTT/s FIB/(gL™) I/ MR KIRER %
X i — 2630+3.15 18504119 19.21+1.90 2.24+0.38 13.4242.49
B — 34.04+2.77" 21.64+3.68" 22.86+4.52" 7.02+055%  20.77+3.90"
PEIEE] 0.5 28.68+4.73° 20.37+3.42 20.35+3.34 8.02+0.95 23.60+4.33
PRI 5.0 29.46+5.18" 16.23+2.53" 16.43+1.43" 6.73+0.83 25.36+6.49
B ER IR MK 5.0 29.81+4.33" 16.64+£2.22" 16.91+2.57" 7.34+0.86 33.38+4.45™
P ER I 5 K 5.0 3406+2.14 20.30+1.39 19.09+1.71" 8.27+0.95 35.61+3.81"
PR R KT 5.0 33.28+4.04 20.99+209 18724257 7.83+0.83" 24.33+5.39

34 XMM/MMRINEERFBRZHIZ N

5 IR s, AR KRR PAL-1. TXB, 7K T
11, 6-keto-PGFy, CER#IL (P<<0.05. 0.01), R
t-PA [FEEH . SEAA LR, = 2 % R
PAI-1. TXB, )&, Ft & 6-keto-PGFy, )& (P<<0.01),
BATHR tPA SE1iEH PERORIERY) S BEER K

FEY) T2 FRIK TXB, [, Ft 5 PAI-1. 6-keto-PGFy,
s (P<<0.05. 0.01), EEEMIINATFHE t-PA &
(P<<0.05), TmEEMKEDF & t-PA 1 (P<
0.01); W4 5 BEHE 5 /KW 5K $E W) B3 T =
6-keto-PGFy, ¥ (P<<0.01), HJI& PAI-1, TXB,
P, FEG -PA SEIEH . XA, Bl
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t-PA/PAI-1 {f F[%. TXB,/6-keto-PGF, {1 5
BOMA L, 2 F 255 96 ROR AR /K& v] 7t
7 t-PA/PAI-1, A% TXB,/6-keto-PGFy,, M HiAB4
YPIHPBRAS t-PAIPAL-1. TXB,/6-keto-PGFy,. ZEtr

Fz 4 FHERARERIN 2 MLFER X R PAI-1, t-
Table 4 Effect of different extracts from carbonized RRR on

P SR AN F SR BT t-PAPAL-L 5 TXB,/6-keto-
PGFy, 1E M &%, w6 L o I 4% In K $2 ) 5t
t-PA/PAI-1. TXB,/6-keto-PGFy, 1EH &k i .
SR W 4.

PA. TXB, % 6-keto-PGF,, BI%2ME (X %s, n=10)
PAI-1, t-PA, TXB,, and 6-keto-PGF,, of blood stasis rats

(X £s,n=10)
sl il PAI-1/ t-PA/ t-PA/ TXB,/ 6-keto-PGF,,/  TXB,/6-keto-
@kgtd?) (gL (ngL™) PAI-1 (hg-L™) (hg-L™) PGF,
Xof i —  486.14+30.18 1249+126 2540+357 18250+20.12 223.94+1300 0.82+0.11
LAY — 528.67+35.10" 12224078 22.90+1.19 206.53+12.70% 184.23+14.76" 1.13+0.11%
=AY 05  462.25+51.73" 12.39+148 27.03+3.95  185.84+18.12" 231.68+18.19" 0.81+0.10"
PHHOR TR 50 6423944910 10.97+115" 17.13+1.92" 191.61+1577" 241.25+2580" 0.81+0.13"
PHHORTEAR MK 50  579.37+41.36" 141941047 2460+230 165.05+13.05" 219.25+2055" 0.76+0.07"
PEHORTRE R K32 50  554.08+5871 11.93+097 21.73+275 208.33+1554 250.69+19.74" 0.84+0.10"
PHELR KT 50 5720746882 10.294092 18.30+3.37" 219.34+19.90 297.224+26.10" 0.74+0.11"
4 g JE/KERYINT FIB B2 %, EESEKigy S

A L5 P A S W IR 38 AR 2 SE AR AE 1) 2 4K
e R R R B ) T ebr . B EIRRES
KA TSR 385 R B e M e e B ot vy
R EERE N, HUATE A (R A oK. Ji a2 52
P R AN [ B A o6 2 ot 98 A 7R K BRI 4 i
FE S ARAMIAR R R TR A, PR SR
YIIFEAE BTG o PEHR 4 BhEEHU Y ml AN [R5
O MRS R K R A I R RIS . R AR AR
S, PP RR Y S KA Y)
VER R T I S5 /K38 57k, Ik
LS L B

FEEERSIAN, R, AT AN, H TRk
Ab, TERGEEZ I, WO i b . 3R
P W g UL . BS HBUREE, H5. IR
My B pAEAb e DL . ARSZIGIE RS TT. PT.
APTT. FIB 4 AMEFsTFT0E R R A [FER UL
REMVEN . TT WA NSRRI AR LR g
M4 PT EANEMEE ISR WFRbS; APTT /&
PR B IR A2 M AR A s FIB RO £F4EER 15T
H, USRS R AR AT R .
bR T PG RORBESE fE KSR TT BVEHRCR, DA
HORTERYIBECER R R FIB 984N, HAP R R
PE A LI4E%E TT. PT. APTT, Jhi FIB (1,
SLrh o BOR B AR S RS K TT.PTLAPTT
VE R R 8 T8 FOR B3 Ja K38 Sk 3R, 4R

IREEVE IR R 2 o AT WL SR SR T it 5
W ANJE MRS I 38R A 1 A

ARSI IR 52T PG R AN [RI S HUN) /MR &R
G LR RGN . S 5 ADP 75 S0/
RIH TXB,. 6-keto-PGFy, 3 MERR, #RIFEHIK
AN RIS B o] 5 0 if/NBSZR E I AR 1 12 5
PE LR EUYI S fE S ADP 555 I MR SRR,
Lt BOR BERE 5 7K B2 S AR I K B A AR
ST R 5K . TXB, B IMIOB G, B
A | Ak /MR AR, 6-keto-PGFy, 4 TXB;
iy, BAEPRIMA . i MR . B
R KB TXB, =480, 6-keto-PGFy, {15 F %,
FEA MR AR . BRI 5, PR
FINIKARINT TXB, 6-keto-PGFy, VE MUK £ 8.2,
TR A I 3% PRI K Bl TXBo/6-keto-PGFy,, AR
AR K UM AR, § ok Ae,  FRARIAR E ik
B tPA BB ARGEBEY), R4 A
fif, PAI-L J& t-PA $HIY, nIRRREFALIne. (et
AR AR« BN T a0, i gk
Bl PAL-L RGN, t-PA FEAT S, A0
MAREIIREAE, PE R R EEHUI v = PAI-L [, R
TR  TEE PA R, THE t-PA/PAI-L,
JLAFERI AR tPA S t-PAPAI-L. 5 Lk
B AR 7K B2 e AR BRI/ R G FH 2
WARGAEH 5
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UPLC 3 Hr o SR AN RIS HC AL, B K
PEW A TR K KA R AN S A ok
PR, WERCRM, KR MR —
SE IR Y, W i AK AR IR G R L
. 1,3,6- = FRdE-2-H R R, a1 Al
P, RIS R RTINS T PHBP X il N 7
VI R, AL R IS 5 1,3,6-— FR -
2- L BRI R T iy, AT N B i k40347 40
A RYEM, MWK PG g, FRIEpE R
1,3,6- — F Jk-2- F L B R T 8 Jhy 7 2 e i 7K
YRR A FH A 2oy 46 23 80E )
o HEDI AR 27 1570 B SIS B ot 11 22 0 3 B0 R A
[l B B Ak 58 b A 22 S i R BRI . &5 By
TR, BEBE N K AL PG B AR IR 1 il A FH P s AR
J5 3 AHPG R R AR L a1 RS T o (D
PR AR 25 10 5 2RO TR A R il — 2B 9T

S 30k
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