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BB SRR EGTA Bk, k. ARGERETRBNEEFASET A0 RS BB & MBS
E. &% EFASEBRK ZFASH BASREESA.ASKEEBL.ZLERF. AR I ASRRIL
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Calcium antagonizing effect of Compound Danshen Sustained-release Tablet
and comprehensive evaluation of sustained-release effect in vitro
QIU Ming-feng!?, MO Shang-wu®, LUO Hai-yan?, YANG Yuan-you®,
LIU Ning®, JIA Wei!, PENG Teng?
(1. School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200030, China; 2. School of Pharmacy,
Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China; 3. Institute of Nuclear
Science and Technology, Sichuan University, Chengdu 610041, China)

Abstract: Objective To study the calcium antagonizing effect of Compound Danshen Sustained-
release Tablet (CDST) and its ingredients on potential-dependent calcium channel (PDC), comprehensive
evaluation method of sustained-release effect in witro by **Ca determination of transmembrane influx
technique. Methods Samples from release solution of CDST at different time points were taken and tested
according to stripping analysis method of sustained-release preparation and *Ca determination of
transmembrane influx technique. The small aortic rings from the heart of Wistar rats were prepared and
equilibrated in the following solutions: physical saline solution (PSS), **Ca-PSS+drug, and *Ca-PSS+
KCl+drug one by one, then rinsed with cold EGTA solution, and finally digested. The radioactivity of
the above samples was measured with liquid scintillation counter. Results The samples with extremely
notable calcium antagonizing effect included CDST, Compound Danshen Tablet (CDT), water-insoluble
and water-soluble fractions of Danshen, total saponin from Sanqi (notoginseng), tanshinone 1 ,,
danshensu, protocatechuicaldehyde, ginsenoside Rb1, notoginsenoside R1, and borneol. CDST showed
the significant calcium antagonizing effect 4 h later after being taken and extremely significant in 6 h, while
the self-prepared CDT showed the significant calcium antagonizing effect 1 h later and extremely
significant in 2 h. Conclusion It shows that CDST has notable calcium antagonizing effect, whereas
water-insoluble and water-soluble fractions of Danshen and total saponin from Sangi are active fractions of

7 7% I %9 : 2004-10-03 ’
E2WA:-EXRAANELESHFFA LS PEEM A (30000223)

HEBA BHEQ70),. B, INWKEBRMA, EBEREHEB BB, PAGRFEG L, BT NI 2555 2R B R .
Tel: (021) 62932146 Fax: (021) 62932400 E-mail: miqiu@sjtu. edu. cn



1825 Chinese Traditional and Herbal Drugs 5% 36 %55 3 #§ 20054 3 A e 355

calcium antagonizing; tanshinone 1I,, danshensu, protocatechuic aldehyde, ginsenoside Rbl,
notoginsenoside R1, and borneol are active ingredients. Compared to self-prepared CDT, the slower
released effect of CDST is available. Therefore, such a radiolabeled technique is a feasible method for the

comprehensive evaluation of calcium antagonizing effect as well as the sustained-release effect in vitro of

Chinese medicine or natural medicine agents to treat vascular disorders.

Key words:

Compound Danshen Sustained-release Tablet (CDST ); *“Ca determination of

transmembrane influx technique; sustained-release effect in vitro; comprehensive evaluation

EREXETFRIES, ARMAHC KRBERA L
mEMBBANRBEOREBOEERRE, AEH
AP A Ca IR AR IE R F RIIEIT 7 .
X225 YR R 45 35 B M (calcium antagonist, Ca-
A), X £ 75 3% 18 fHL % 7 (Ca®* channel blocker,
CCB), EMARRRIE 20 k.0 mMEHYB KK —
KEHE™M, B Fleckenstein 1969 4E 1 KRt PAK™,
30 BAERBTRIF ERAKEH#S. 20 4 80 4
R, B A PR SRR BRI X T h SR HH
(Chinese medicine calcium antagonist, CMCA) #J
WEFE, BRHE L KN 140 EMHPHRAFHHER
PR, w2y & 0 ), i ) 9 2 ) O T K 45
HHAEAB MR R CBRIRE . A TITEIT RO
REFEBRHAOEBER TN T &, ALK
T 455 42 0 70 6 R 4 0 A R VB A LA X R R
FCCals M B W B B AR, LR T & 098 4 7 d
EHASRHEER 12 h BEBRGET
KBABNEERSERR"HEER IR TEY
B2E8 A A5 RSB IBRE R X ER
4% 3@ 18 (potentital-dependent Ca?* channel, PDC)
EETARGHEM.

1 UENRG

FJ—210TP WKRMF TS PAL AR,
ZRS—8G HHEBR HRR N (KRB RELLB] ) I
HEBARMN(ESRBNRE ) BOoGtRE
FBOHLT) . BRI E CaCl, (1 570 MBq/g
Ca, %A Amersham 2 87 &), RREAHHHE
Vigiig

HRERKREFHBRALHFEER B #
2% 991115, 2 mL: 5 mgX10 %), FSH 1.5
P28 281 FIILER. FILER ASEHT
RbI.ABBH RgL.ZLEBHFRIYUATEHA R
AR GRER  EEBNEHA ASEWE LEE
PR b¥=,% HPLC W E 4 7 98% LA
E. Wistar KB, HE (20020 g, MERES 2, 46T
EBRK¥EERFIY P .ORE.

FEIBERHEY I SE Salvia miltiorrhiza

Bunge ) TRBEBE, WANINEHHAASE
PR, Z-E R MBHEY =L Panax notoginsen
(Burk) F. H. Chen f§F12R, W B BUE R & . %K
FABBIKA, XHRERER” W E RER{CE.
W2 MBPEHREHERETECRHREE.

HWEEFASHFE MA LR £, 44
54010308, EAFZEBRAMBFE SIS HH
BEBPEHKFFHEH SEHNBMERE.

RARSBEBER . BS, CEERFHRK 0
.8, B 1.5 h, B, BERKZE KEE
ST E R 1. 15 (50~60 C),ME T4, BIEHE 1%
WAL B MERE N E KAE 3K, BK 105
7K .1.5 h, J 45 EHIXHE R 1. 15 (50~60 CHAT,
By, L, BERKZE BREMERE LR
R BREARS B A, K BB AR, B, WO BN R [ i 2
B, AT BKBEESM. R4, BB BURE
W, ZBERFER, B XNEE 8 ER.EH 1.5 h, 38
TR ERKZ B REERBEEMERE L D-101
SR AN B R K VR BR 2%, BE U U [T Wk 2 BRI
FLoESTHR WE=LERE KK BBEsah,
.. KRREREBEREFESER . =ZLER
8 ISR B A S KIS R AL, F &
HIRAT, BB HRL,50 CUATRT, & 16 B
BoR,FHad 50 BRI 5k ERREE .
MEKRES . RE5BALBRY . EH. R 0.5
g EHSMIA5 67 mg B E 13.82 mg. JRILE
B 2. 61 mg. =& M BT 48. 24 mg., B 33. 21 mg.

HREEF SR BRETBEEERRERNE
FRAGRN HEREFASERFTEHE,

54 W% SR VS VR (PSS ¥ %) : NaCl 137 mmol/
L.CaCl, 1. 5 mmol/L .MgCl, 1. 0 mmol/L,KCI 3.0
mmol /L .HEPES 20 mmol/L .7 %% 10 mmol/L;
&4 PSS % . KCl 100 mmol/L.NaCl 400 mmol/
L,H AR PSS &#; X Ca* -EGTA[BE AN, Z
TEN(-ERZBR)BINZRIEERBEGTA 10
mmol/L, 2 A R4 PSS ¥ (F CaCl,), P L%
WAERKECH pH 7.4, BERAEE:PPO 5.0 g,
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ZoMZBE 300 mL,MAEEAE1000mL,

2 XBHE

2.1 BEGBEWAOHZ

2.1.1 HAMRB - RESFASERN BHET
&R ATEE TSR A5, 5HRERL A
FERMYNEMN 4.5 F. BERE, 25 m 200
mL B /KA R 20 min, B, FH.

2.1.2 Ab¥EA SRR RS REHE
WL S AKBERBL. S LERE IS8 1.4
BEFILEE . KRFE MEZKBEFRY 20 min
ARSI R T B BB EA LS ER,
OB vk B 4y Bl g 0.72,0.73, 0. 24, 0.03, 0.07,
0.01.0.36 mg/mL,&H. ABRAZEH Rb1. =L
BEHRLEBAZE. ASEH 1 REILXR. ASEH
Regl %, ERE, MAEZRKEFE&KRY 20 min, K
HIRFEREEYN 0.01 mg/mL BIBER, EH.
2.1.3 ZHNBAR - UEZEKIZAXNBER.
2.1. 4 PHEXS BEE W DAER BRAEHL ROk 5T A FH
X A

2.1.5 HABHRERB - EHFASERAINERF
AR 5 WK BBk 3 PR AR BRI R A, SR TR I
WE . BRAEERSTNE REFASERR X
BHEFTASRSE 1 KR RSB0 07 ik
W, ¥ 58 H (100+ 1) r/min, 8 B K (37£0.5)
C, B FE R EEAKL 000 mL, FEEREBT,TF
7 [ B ) 5 B 5 mL (HBUYRJS 2 B b fn AR 5
mL AR B AL, & .

2.1.6 100%BHHESERB-REFASERER
MEBRHEFASH A RFHFEHARET
1000 mL B+, MEHKKZZIE, 875 20 min, I
o, & .

2.2 “CaBSBEAM MM E By KR, He
Wistar & B, BUH B E 5Bk, H B F PSS Bl +, &2
BEBIEIEHFAS, PRK 2~3 mm K KIF
(#15 mg), B kIFEF PSSHEF 37 CTHRIR1
h, R B A “Ca-PSS+ 25”1 & W E 45 10 min,
“$5Ca-PSS B+ 25" R A WAL 10 min, P EPR
#RRAE 37 CHIIE O, &M T AT . HH B BKIFEUL ,
BF 0~2 CEBHEGTABERPB®E1hREH
TR IR TS BKER, KRB AR, A 70%
HCIO, 25 #L.30% H,0, 50 pL,F 80 ‘CKEHH Ik
20 min, B H A B R NIFK 4 mL, BEEPHE 3
h, Fil FI—210TP ¥ A IR R i B 2% o 2 A2 1 95 B2
(cpm) , BEATZS B 5T BB FHAE 3 B, 43 B ADA 20 pL,

HTFRITE, B A5 PDC SEESE TFHRNENR
e, BARERIERH 6 13 K3R, ImA 100 L,
FATIE B A ts BR A RRREE B EE.

caHmmgkpm/mg):mﬂ‘gg%égg(m
3 XBER

3.1 EAASERARAASEHEHERALRE
RARL EFASERR ARNETASH 1S
BEERAL A S KBEERE. ZLERH. TS E
LR RILEE ASEH RPL.ZLEHR]
HAERBENSHERER . TEZTASR KRR
BENBHEUEMRASE S8 JRLEKE.
AS B Rel ERRERE T RGHHEM.
£1 SHABERFRAESHXBMENKPDC
FEECO BRARMHEE (n=6)

Table 1 Influence of CDST and its fractions on Ca’" trans-

membrane influx of PDC in rat aorta (n=6)

- FRKE Ca?+* PDC WL B
/(mg » mL™1) /(cpm * mg~1)
FEXMR 0 290. 70+54. 16
PR X R 0.25 219. 00451, 74* *
EhiAEE%R 1 j/200 mL 132.32414.03**
BRHAF SR 1 K /200 mL 148.60+21. 49" *
HEEFASH 4.5 /200 mL. 239.35431.96°
BB BA 0.72 207.054:21.49* *
FFB KR 0.73 193.02416.00* *
ZLReF 0. 24 122.204+13.51**
KH 0. 36 146. 60+40. 84*
B I1a 0. 03 182. 80+24. 04
bRE 3 3 0.07 154. 40+14. 68* *
[SPRE 3] 0.01 258. 70-+42. 47
AZE 1 0. 01 260. 70+ 32. 29
BILFEE 0.01 203.90+24. 04" *
RILER 0.01 284.10+14. 40
AZBH Rel 0.01 251.20433. 98
AB B Rbl 0. 01 145.70+14.18* *
=t EH# R1 0.01 151.10424.09* *

S pxt A g . * P<0.05 **P<0.01
*P<0.05 **P<0.01 vs blank control

3.2 HABEAREGRMEER . AE2. EFASEK
BREI~L2h ABEREAEERESE N 4h
EFHRERESENER. h GARBESHEN
¥Em,18.24 h E B EHEHEIEM HIKL 4~15h
RS ABREFASR 1 EFREBESBEN
fEfl.2h EABRBESHENAEM,18.24h B BE
WESE R GUE R I 4a~15 h EAE. S AR EH
BHH.EFNSERAERES, EHAEZREX
MTER .
4 itig

BRE, NS FEIEZEDEAEIMEEE:
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%2 HHASERAGRIIBHESIABREDK
PDC 5@ Ca  BWRAKMEMW (n=6)
Table 2 Influence of in vitro release solution of CDST
on Ca’** transmembrane influx of PDC in rat

aorta (n=6)

2+
—— RE¥E CaZ+ PDC A&
/(mg * mL™Y) /(cpm ¢ mg~1)
% | X 0 290, 7454. 16
PR 3 R 0.25 219.0451. 74" *
EFASEBRFQD 263.2410. 91
h 243.8+422. 76
(4h 230. 4418. 24*
(6 h) 214.5+t14. 02" "
(8 h) 210.6+14.93* "
(10 h) 202. 4+29.93* *
(12 h) 201.5+19.73**
(15 h) 218.2428. 24 *
(18 h) 225.3+25. 45"
(24 h) 231. 8+23.63*
100 %4 & B8 A 1 200.84+14.97**
BHEHFASRFAD 227.5+13. 80"
@h 207.2416.67%*
(4h) 208.1+13.91**
(6 h) 210.6+25.31* *
B h) 211.8+28.72* *
(10 h) 213.6+29. 68 *
azh 215.4+427.83**
(15 h) 219.7+17.25* *
(18 h) 225.8+24.34*
(24 h) 229. 6+31.55*
100 % #¥ i B J Bt A K 206. 7431.90* *

HEHstBARE. " P<0.05 **P<0.01
*P<C0.05 **P<C0.01 vs blank control

(1) 35 Wi 453 18 (leak channel, LC), W4 fikb F#
BERETHCCAM; QOB EKBHESEE
(potentital-depedent Ca** channel, PDC), & 40 i
E AN AT AT Ca® s (3) Z R B Y 458 E
(receptor-operated channel, ROC), =B % g &
SHEZAKESRERLEL . BRIIBAKSI Ca®* N
W EEHAAMAEEN Ca BRBIRE AN, &
RIEWH, Y5 #5 & F B IHKRERL, 28 PDC
FrHCE,Ca®* A &3 LC M ROC EEHBH R,
WENBED, Hl, ALK HRA PDC Ca®* iy
W FEMEAYHBHENER . SREREY,
ZHBHTZ NBERANEFASERF5AH
EARASRH. TEETAS R HEARRBHEE
PDC, /4> Ca™* Wi, I P A SRR N 3 S IR0
AL FFSKBEUERAL. =L BB HF I EHIAR
WAL, FSW LA FISEJJEILEB.AZ 2T Rbl,
=tLRBFRI MKAF AGHERERRS. FXRE
KR CaE EN RN BEARN A FHAHE T ERH

RPN T2 RB R HEHEHN, %
HHEARTHEBERNS AR T KE.
ALBUR TSR IRER HAFEREFTY
REMBEAIRL . BEALZHES . ZRE.ZRKER
M U RFAE T EBFI BB R R SR
B— Xt E AN RS TN, BHE
¥REXHFE AR PARBHABEAREHE
R AEYBEARESHBEMEE EEHASERF B
MERE,SIACaBE AR BHEAR XM EEF
MRt £ B DR R R AL, R B K R 3 B Bk
PDC WHEHER BT H SR TIMNET S ERR
HHIEREREREVEAHEFAZRFLAR
FHERER ERAZEBRERBR O ARES
I 7 SRR R R A B 5 SR .
ALBRATCals EN MM BEFHEARHATT
25 B 7 BRI N R ARSI B BRAE RIS A RN, DL
BNBITEOREFEE T RBRF NN IEN TR
W —Rh B B, AR B — A R — AL
A RELE & VR4 2R L R VAN B B SR H R AE S
B R, I 1) 12 36 R L A B S R B o7
RMOBAE WNEEE. XSEE RERE.
Sed R B R M LR P, B I R A .
“CalS ENRMBEARRBER EYHEAE
YR SHFEAR, BAFEHRMERERE, X
AEHEARY B REAEYMRE LR PDC. &N A
Xt BE A Zs [ 0 BR A 4 R ¢ S 00 OR T8 I W K v K iR
R AT i B AP AMS AX AR KK
BRESEIEANELNERS AR EUTREE
HHES A BHNER, AR B EFEOR RS
HAEARTABEENER. EHASERASH
HEF S HE 15 h BEHIERRK, ©ETHE
ML 100 BB S M AB HEDLE R, AT RE IR R 2
BHREAFEAT WP RETL KA ERBD B
EEZRBEFEERRSEERFTREFB. TEE
FRERUEFASERR . BHEFRSRERE
K, e ST ARAER  HETLRHEX. BH
A B R 25 6 R R X TS = E A R
PEREAT T A B BT A TS B A M T B A
515 K RBP4 A R IL M E 25 422000 4 IR H &
TZERHEN. 5EWERAREHEHARR,H
FRSERSEAMNEA, = ERANESR.
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RP-HPLC ZMEEBFRASPMEANMNBROE P HAENIE

£ O, AR, AR, 2 4L FREL Y R
(L. WGBTS U AR 610041; 2. MABREZKEZER. W) WA 610075

# E:B8 EIXIMROMRFSUAMEHEOLRFHEHEREN RP-HPLC E&AH %, HiE UPE-K
(38 : 62) N FENH . A EH M Kromasil C3(250 mm X 4. 6 mm,7 pm) , & FFE K 0. 5 mL/min, U ZHRE BB
B 230 nm FRTHEE . RASMICRYE. 4R HAHTFSLEPHAMKR S BT E ATHHE 5. 0~250.0
ng/pL RHEXFERIF (r=0.999 9, RAEBR A BRIKE N 1. 49 ng/pl, FHEIKRERF 90%. it AFEEH
HOREE. S -ER TANATRNRROKBYRESTRBEFEXNTERESE.

FEA FAAWMEF AHT  RRRHENE, hHRE
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Determination of paeoniflorin in mouse plasma after ig compound decoction
of Radix Paeoniae Rubra with Fructus Piperis by RP-HPLC

PEI Jin''?, YANG Zu-yi!, LIU Rong-min', CHENG Jia', WAN De-guang?, HU Rong?

(1. Sichuan Cancer Institute, Chengdu 610041, China; 2. College of Pharmacy, Chengdu University

of Traditional Chinese Medicine, Chengdu 610075, China)

An HPLC method was established for determination of paeoniflorin in plasma
The
conditions of chromatography: Kromasil Cis column (250 mm X 4.6 mm, 7 um) was used with a mobile
phase of CH;,OH-H,0 (38: 62); flow rate was 0.5 mL/min; the detecting wavelength was 230 nm;
Paeoniflorin was fully separated

Abstract: Objective
after ig compound decoction of Radix Paeoniae Rubra with Fructus Piperis to mice. Methods

external standard method was quantitative analysis method. Results
from the other components in plasma. The linear range was 5. 0—250. 0 ng/pL. (=0.999 9), the lowest
detectability was 1.49 ng/ul, the average recovery was higher than 90%. Conclusion  This method
specially provides an accurate and sensitive way in detecting the in vivo blood concentration of paeoniflorin
in plasma.

Key words: compound decoction of Raidx Paeoniae Rubra with Fructus Piperis; paeoniflorin; HPLC;
blood concentration
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