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Abstract: Objective In order to confirm that Fufang Danshen Biphasic Capsules (FDBC, & 77 FfFZ XM /K %) can reduce the
mass loss caused by volatilization of borneol without affecting the in vitro and in vivo drug release behavior of other active
ingredients, a comparative study was conducted between FDBC and Fufang Danshen Capsules (FDC, & 7512 %). Methods
GC method was used to determine the content of borneol in FDBC and FDC under high temperature, high humidity, bright light and
accelerated experimental conditions. Using pH 1.2 hydrochloric acid solution, pH 4.5 acetate buffer, pH 6.8 phosphate buffer and
pure water as the dissolution medium, the cumulative dissolution rate of tanshinone Ila, salvianolic acid B, notoginsenoside Ri,
ginsenoside Rgi1 and ginsenoside Rbi at different time points was adopted by the small cup method, then the dissolution curve was
drawn. The rat model of acute myocardial ischemia was prepared by isoprenaline hydrochloride (ISO). After 7 days of prophylactic
administration, the changes of ST segment of the rat's electrocardiogram were monitored, the pathological damage of myocardial
tissue was observed by hematoxylin-eosin staining, and the levels of creatine kinase (CK), lactic dehydrogenase (LDH), cardiac
troponin-T (¢Tn-T), superoxide dismutase (SOD), malonaldehyde (MDA), tumornecrosis factor-o (TNF-a) and interleukin-6 (IL-6)
in rat serum were determined with kits. Results The content of borneol in FDBC remained above 94.61% under high temperature,
high humidity, bright light conditions and accelerated experimental conditions, while the content of borneol in FDC decreased
significantly. The dissolution profiles of FDBC and FDC were similar. FDBC could improve the changes of ST segment of ECG in
rats with myocardial ischemia induced by ISO, reduce the content of myocardial enzymes in serum, keep the structure of myocardial
cells intact, and have obvious anti-myocardial ischemia effect. FDC had the same anti-myocardial ischemia effect. Conclusion
Compared with FDC, FDBC can significantly reduce the mass loss caused by volatilization of borneol without affecting the in vitro
release and pharmacological effects of other components, showing the advantages of FDBC.

Key words: Fufang Danshen Biphasic Capsules; Fufang Danshen Capsules; stability; in vitro dissolution; borneol; tanshinone Ila;

salvianolic acid B; notoginsenoside Ri; ginsenoside Rgi; ginsenoside Rbi; myocardial ischemia; myocardial enzymes
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ZERRUE S, R4 99.9%, fIL'E C10636105,
JE T Bt B TR L Be s et B, R
I3 8=98.0%, b5 DST210312-194, F#HRER
EAR AR AR ; FDC, #itS 202101001, ZE4E
2P CEEARHD FIRAF; XS FHBEE B O
I 96.6%, LS 111562-201917) FFEER 11a (i
EH98.9%, L5 110760-202022). =-EL=TH R,
(Ri, JAES%093.1%, #t5 110745-201820). NS
B Rgr (Rgi, FREDE 91.7%, fit'5 110703-
2015300, AZZ 1 Rby (Rby, JEESTEL 93.1%,
S 110704-201424) )0 B v [E £ 5 25 A 2 i
Fibt; PSRRI (5 MZ180420). VK H
(Jit'5 TB20180801), ¥4I H b &I EAMEI A
FRoaa]; PESIREERIY), k'S 20180820, 41|
FaAEMTREARAR, =-ta 2R, its
TB20180801, Pz REAVFEARAF: Wik,
fIb'5 2016081101, JIRANARAEMRHCA R A A +
TR IREN (sodium dodecyl sulfate, SDS), it
5 20170306, WIEE/KEREHIZGA R AR TV
188, #it5 WPAKS524B, _LifgE ALy R RA
Al R LIRS E R RH40, L5 57184468EO,
fEE R AT, KL (polyethylene glycol,
PEG) 400, flt'5 160524, PHBERl=RE A R A A ;
B, b5 20170328, |7 AR % ZEIE IRy A PR A
Al H, fiES 20170624, B A=A R AT
AR, HE5 FO10G423165004H, | 74 i T Ak 27
FIARAF; 0 ST, HMREARAF; il
Z4f5 80 (Tween 80, T80), fit5 170402, VU)I|4:
tiiE A R AR EhER (35 180108). SALAN (it
5 120108). BEFR (L5 200914). HEMW (itS
190218). IR —E8 (#5 100107), F06 H 7
BREERA AR AR ToKOEE, fits 20130117,
ImHRMGERE R ARAR; SRR AYE LRE
(isoprenaline hydrochloride, ISO), £ [& Sigma A & ;
R FELTE R4, LS 170308, 2l 24 F 4R
AR ~w] ;s FLERMEBE (lactic dehydrogenase,
LDH) {78 (b5 20211229). WL EE (creatine
kinase, CK) & (L5 20211229, CWULAES
#HH-T (cardiac troponin-T, ¢Tn-T) ikil& (L5
20220105). 7§ % (malonaldehyde, MDA) {7
& G5 20211229), EEAEMEAES (superoxide
dismutase, SOD) {Fl& (L5 20211229). Jfyg

WAL T-a (tumornecrosis factor-o, TNF-a) X7
& (5 20220105). A4/ -6 Cinterleukin-6,
IL-6) A& (b5 20220105) ¥ H w5t g ks
VTR TR =& OBKAY, EmRAd; 4%
ZERHE, MAME AR BAR-HA
(hematoxylin-eosin, HE) e, #aM KifAEMFR}
HARAF; Bk, BEE. O, BIRA GG
IKAEBAK s AR Ao B il .
1.3

SD Ki 48 X, MM, SPF 2%, {ARiH 180~
220 g, & e W3 e SOl SEIR S A R A, B
YIEFAYFATIE S SCXK G 2019-0004. AHF 525
WIS OISR P P R 2 KB e B R A 2
FIFEHE (JZLLSC20210021).
2 FESH#R
2.1 HRBHE
2.1.1 FDBC Hiill#& Jetr  #ERE 4w LAk
kb7 T 200, BREUAL 7 S PSR EESR I . M
Wi, WREHE, SR, RO, &M REETT
BB IRAEERI . SDS. IV 188, KA
AR & A i, kL, RRRE, &
FREUE 5 & = ta B R . WK, ik, f90
K®, #&H; HBUEEK 9 Tt K
A CKEALE BRI RH40. PEG400, WIEES, 75
KA, s LA, Hih. ILZYEE. PEG
400 NI RZECTT, SR P VA £ 0K T Y BRI 3
@, #&H; BAHTEMPRNOQEREES, 5@
FNF— 0 T ¥ed, Bf$ FDBC. ¥ FDBC & T
(40£2) C, MIXHEE (75+5) %M T IE 1
NH, RIf3Z4L1) FDBC.
2.1.2 FDC Wil & g #% “2.1.17 T F 7k
HIR OO, FAbIT =K A4k 5 FRORGE
G35, FAN 0 SKRFEF, B4 FDC. ¥ FDC &
T (40+2) C, MXBE (75+£5) %M%M T
1N H, B2 10 FDC.
2.2 FDBC FikHfaEMEE
221 ik AEiEFSN DB-WAX (30 mX0.25
mm, 0.25pm) F; FEFEITERE 180 °C; Aillds iR
FE 220 C; A 120 °Cs #5008 Nos =R 1
mL/min; HEFEE 1 pL; 20REE 10 0 1.
222 IR

(1) XA TR I L RS BRI — 2
TR STAR BB, BEIR QMR IR E S, 190
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BIRENY 1.41 mg/mL (%% S VA

(2) WFRBERITECH]: A2 RE— & E Ak
an TARGEIR T, WK CERE R, 19
JE 4 1.38 mg/mL 28 N ARIA W -

(3) i SR T . X FDBC 2449 0.5
g, FEEME, BB TE S B BT, K%
A 0.8 mL PARIEW, HESIR ZEEHE S 10 min (250
W. 40 kHz), K%, BEifROEREZ, i 0.45 um JE
JEE,  HX SR U AR A S VA

(4) [0 AR I BC )« BCAS 9K i) FDBC
NEML 0.5 g, FEEME, BB RIREGERE
A, FEEN 0.8 mL W FRIEW, INEEER £, B8 7=
10 min (250 W. 40 kHz), ¥, BEIR ZBEE%,
it 0.45 pm JEME, HXUEIERAE I PEXT RV
223 JjikiEEsR

(1) RGUEH MR 7ERE S S O E
el IS BECN 6110, 22BSE N 2.47, HiEFH
TR 081, REGEHM R

(2) LJEPEHEE: B A A IR
AR M RS AR e, 5 RRINZ AT RN
R4F.

(3) BMERRFELE: DIWIN R SR AL AR
(XD, i WFRIETH R Z AL FR (V) 3ET2k
PEENH, BEIHRE Y=7.424 5 X+0.013 8, R*=
0.999 6, 25 R EMNTE 0.028~1.125 mg/mL &M
KARLE .

(4) FEHEHLE: AR — Mo R A E S
R 6 Ik, 3ehhE AARIETIAR LI RSD N
0.63%, &5 RE IR E RIT

(5) FasEthi: B FDBC R i, 205l

THI%E 0. 2. 4. 8. 10, 12 h HEFEMHT, 15K
5 N FRIGTEFA ELAE ) RSD A 0.53%, RS e
12 h NEE

(6) HEEMRLE: “FATHI& 6 £ FDBC ik
W, RS T, RS AR TR BB ¥ RSD
N 1.63%, FRKZINEEEMRE .

(7D IO ETYSRER: - Ll 5 e i 5 JE ¥ FDBC
WY, RN E BRI RS, SPAT &
6 MUK mE I, R AT, THEAR e N T
BIInkERCR A 96.29%, RSD A 1.72%.

2.2.4 R E%E  HUFDBC. Hiil FDC 51t
FDC, BTz KLY, TR (40£2) C. =i
(25 °C, MXHEE 92.5%). JH (45004+500) Ix
AN E 15d, 51T 04 3.0 5. 7. 104 15
d U, 4% “2.227 TUR ksl pel s, it
FEOHT, THE VKRR B & GRS Tk R WA E
i, OB EETD, 48wk 1 frok. FDBC T
i (404+2) C. =il (25 C, MXHEE 92.5%)
JEHR (450015000 Ix sFAFTRE 15 d, KA & &E
FIXFEE, EEIFTE EDC T 3 Bt N ilE, b
FEFIAER, VKB & BEIRHT R, SRR mR .
EIRAEIRSAF T FDBC HvK e 42 4E, 1 E 1
AT FDC HoKF AFaE

2.2.5 hniEszié B FDBC. E | FDC. i85 FDC,
BT (30+2) C. MHXEE (65+5) %HfHIGHE
HBARIGAE L, 0 AT 1.2.3.6 N H RKBUFE, $542.2.27
TR 50 2 R s, R AT, TR A
e (DLRINS B, 458 0%E 2 fis. s
5 6 ™ H J& , FDBC K 7 A T B, AR5 KT 90%:
H #il AT FDC JHEses: 2 M A JE, KA & 20

®1 SR =S8 ARIKAREMOEME (X+s,n=3)
Table 1 Effect of high temperature, high humidity and light on stability of borneol (x £ s, n=3)

P - T AR B %
3d 5d 7d 10d 15d
f=ip! FDBC 97.95+1.49 96.76+1.38 96.53+1.40 96.41+1.34 95.67+1.08
H il FDC 80.52+1.14 62.03£2.02 47.96+1.17 36.14+1.52 29.40+1.13
i FDC 94.28+1.45 86.19+1.26 73.56+1.18 58.15+1.22 42.41+2.04
f=pnA FDBC 99.06+1.57 98.55+1.55 97.30%£1.10 95.46+1.09 95.38+1.09
H il FDC 82.40+1.62 58.42+0.98 50.13+£1.08 45.95+1.31 40.34%1.06
i FDC 79.66+1.16 51.61+1.33 50.57+1.25 47.92+1.41 43.12+1.48
iR FDBC 99.87+1.49 98.72+1.52 97.55+1.58 96.56+1.29 94.77+2.07
H il FDC 73.28+1.44 49.61+1.57 45.76+1.29 44.83+1.38 39.1241.21
i FDC 75.35+1.32 61.33+2.11 56.13+£1.27 48.98+1.18 41.16%0.98
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Table 2 Results of accelerated experiments

FEIAR /%

e By 24 34 6

FDBC 99.47+1.42 98.29+1.12 97.39+1.50 94.61+1.33
Hiill FDC 48.66+2.06 40.53+1.08 35.41+1.53 33.46+1.59
14 FDC 53.9742.01 47.61+1.02 43.16+1.05 42.8611.03

JE 50%, NESEE: 6 MG, KA ESEG AT
B2 33.46%A1 42.86%. FIATENESLIGZMT,
FDBC HoK fy AR e E , Bl AT & FDC Hok A
2.3 FDBC RINAHITEMN
2.3.1 T

(D X IERE & OFFZRA X RS
W KRR — & =B ER By FHSEH 1a X HE
B, HEEEIFCE, SSRGS RGIEHR
(FHHTR B 5550 1A =R E 55108 114.43,
40.12 pg/mL). @ =LA XTI : K2R
—JER Riv Rgi Rby X E R, HEERAEIE
SEZY, =LA XTI (R 258 Ry
140.5 ug/mL. Rg; 282.4 ug/mL. Rbi 293.9 pg/mL).

2) R IR #1) %% . B FDBC &40 0.5
g, FEHERRE, BB TS E B, 1 70%
FEEHE 5 30 min (250 W. 40 kHz), 4, 70%H
BEEZE, 1 0.45 pum FAFLIERE, HUSLEHE MR
A VTR o

(3) BRI BRI TR ) 1) 4« BN PFSK I I
HE SR A = s BRI FDBC &%)
210.5g, FEEME, SIMARE G BT,
I 70% FHEEHE A 30 min (250 W, 40 kHz), 04,
T0%HEEEZ, 1T 045 pm TALUERE, HULLuEMRE
B P X A

(4) T Hiixet SR AR VA [ Pk R
WIRH % [\ “2.2.27 T,
232 FBMH=-HE ik & 1r

(DFFZ 57 a8 264 - 34 4 Diamonisl Cis
k(250 mm X 4.6 mm, 5 pm); WisHAHN ZH5-0.5%
H R KA, AL : 0~12 min, 30%ZM; 12~
20 min, 30%~80%Z.fiF; 20~30 min, 80%Z.JiF;
30~35 min, 80%~30%Z.fif; 35~40 min, 30%Z.
JiEs FEE 30 Cs AR E 1 mL/min; BEFEE 20 pL;
Rl K 286+ 270 nmo

Q) =Lt 2644 01 A Diamonisl Cig
(250 mm X 4.6 mm, 5um); BN LME-K,
B FE PR : 0~12 min, 19%ZE; 12~35 min, 19%~
38%Z.E; 35~45 min, 38%ZJE; 45~50 min,
38%~19%Z.f%: 50~55 min, 19%Zff; FEiE 30
C; MRBURE 1 mL/min; BEFFE 20 pLs KM
203 nm.

(3) LJEEHLE. 75 LIREISAIE T o Bldkee
DU X BRI A TRV ROR B P R, &%
RO A B R BRI R T EE R
RN 3, BIFFEER, TREMERE.

®3 BRORGERAMER

Table 3 System suitability results of each component

WEY BEWERE wERT R SR
FHH: B 4102 1.708 8.169 128.63
FHZE A 184832 1.103  71.134 59.03
Ri 144 579 1.044 3314 43255
Rgi 170 719 1.048 3.445 1706.74
Rb; 308 151 1.009 36473  870.89

2.3.3 w1

(1) Big&ff: AiEFA VF-WAXms B4
FE (30 mX250 pm, 0.25 pm); #HiE 145 C; i#EFf
FHEE 250 °Cs #S He; MAFAE 1 mL/min; 4y
WEE 20 1 HEFEE 1 pL.

(2) &AM RAmskiiE 250 C; BIYRRER
70 eV; BTIRIRE 230 C; LR 4 min; SIM
I IRl m/z 95, 25 m/z 128D,

(3) LJ@MEHEE. F LRI T o Bk pf
DL 0 o e St R PR A Y VR I3 e 6 RV
SRR ZIEE R RIT.
234 JjikiEEsR

(1) MR FZHL: DUREIREAMALSR (X,
WET RN AR (V) AT MRS, 197 B.
P20 1as Riv Rgis Rg WIEIEGFE N Y=
21 123 X—72 007 (R*=0.999 8). Y=32 760 X—
5709.9 (R2=1.0000). Y=4532.7X+9797.1 (R?=
0.999 5). Y=8716.3 X+14709 (R*=0.9999). Y=
4324.9 X+3 682.2 (R2=0.999 8), Z&1:7E 25 A
4.005~114.427. 1.404~40.118. 2.195~140.500.
2.206~282.400. 2.296~293.900 pug/mL, 45H %
F TR R R A

DLW ot Sk B AR bR (X0, i ARG
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A Z LERNRALRR (YD, JEATERMERE, 15280
HJ7FE Y=0.357 5 X+0.030 6, R2=0.999 7, 45
K EINAE 0.793~317.200 pg/mL 2815 R R4

(2) W EH S B S TR A X IR AT
=HIRA XIS, BRI 6 Ik, 1R B.
FFZ0 1a. Ri+ Rgi A1 Rb; 1) RSD 73514 1.34%.
1.10%+ 1.95%- 1.59%. 1.59%, & 5328k 5%
A=Y/

(3) %% B FDBC U Misin, 27
T4 )5 0. 2. 4. 8. 10, 12, 24. 36. 48. 60.
72 h R AT, AP ER B FESER Las Riv Ry
F1 Rby 1) RSD 435514 1.82%- 1.86%-1.00%+2.06%-
1.59%, 25 SRR AR R IEIAE 72 h AR .

(4) HEMFEE.: FA7H]% 6 £ FDBC il
WRGHFE AT, 18P EE B P Ta. Riv Rg
F1 Rby 1) RSD 435514 1.85% 1.54%-1.65%+ 1.57%-
1.45%, ZERFWZTEEEERL.

(5) InAERI R E S B E & R & =1
FDBC, % MAERSFSIRA B BIERA =t
TRE XTI, AT HIE 6 Btk S VR 2y
B, 3P By FFZEH a. Riv Rg £ Rby H°F
BIINFEETSCR 23518 92.36% 91.05%- 101.87%-
102.01%. 96.53%, RSD %A 1.44%. 2.19%-

1.95%. 1.25%- 1.99%.
23.5  RAMNAEHRE

(1) BT ARLIIERE pH 1.2 SRRV
pH 4.5 BEBRZE M. & 0.5% SDS [ pH 6.8 fili iz £h
RPN AEK 4 B A ATV H R

(2) N PUERRIESE: 3 LA Bk 4 B sk
T, A FARAL 500 mL, 3 100 r/min, HX
FDBC, #% (HrEZGH) 2020 4R DY 00 N i
DU 5E T3 9258 3V EHRAE, 7E 60 min I HURE, HERES)
M, @R RAFZE L KERE>10, ATLUEE,
Hofth 4 FhE A BEMELL <10, ToVEER, WMEER
R/, S R 250 mL.

(3) HHEEES: B FDBC, LA pH 6.8 fif
1R Eh G2 pP AR IR A BT, AR 250 mL, BRI 5
4 50, 75+ 100 r/min, % (HHEZHL) 2020 FiR
DU 00 300 ) S ) 5 v =R R, TR 5. 10,
15. 30, 45. 60 min BUFF: 5 mL, It 0.45 pm JEMRE,
EUEEEMGE R, Rl “2327 WA=t
WARAFHRE T TR EEM 1 mL, I 0.8
mL ZEAAREW, PRFE 1 min 5, LA 3500 r/min (55
2 16 cm) O Smin, W EEWR, % “2327
TR MR I 26 AR o & 7y SR AR H R e &
FWE 1. mERTH, #Eh 75, 100 t/min B,

100 4
90 - g
N 1 80 +
570 4 s ]
= £ 6. %
& " = 601
15[( 50 4 -~ @ 4
v = [
Bik y X c =404
m / /| —=— 50 rmin! =S Bk /
&304/ /] —e—  75rmin”! Bik S I
% /’Z/r’ —4— 100 r-min~! = 201/
10 ] / ”! % ] I/ /L
/| & /
— T T T T -y 0 T T T T T 1
0 20 40 60 0 20 40 60
100 7
90 4 /}l’/ __—————e o - 90
R / 80 A
£ 70 / § 11 < 701
B / —4 1 |/ v
3 7/ // A 60 ‘li:l»
@50 ¢ — I @ 507
=S / L= [ 1:?
w1 . w07 s
5307 s 1) =30
~ i IIf ~
’r’/’ 20 - ,“j“,“” ;F\? i
104/ i 10
T T T T T . 0 T T T T 1
0 20 40 60 0 20 40 60 0
t/min
1 BROEFEEEET IS HihZk

Fig. 1 Dissolution curves of each component at different rotational speeds
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R RAE H R T 50 v/min; Hir, Rg £E
75 r/min B ) S ARV H 2R B ST 100 r/min B (1) 5
FUAH R, T AR 7E 75, 100 r/min B} 2 A H
RESANE ., MEEERE, FHHRIESE 75 /min.
HTTE 3 P T, FFSEH A 1R H R I)
/N, W FEAE I A O R S N R T A R SR 3 o 3
B

(4) FRIEHFRIFE & FH &=L+ B FDBC,
53 LA pH 6.8 TR ER 82T, 5 0.01%- 0.1% 0.5%
T80 J% SDS ] pH 6.8 WL Eh 2 A ¥ th A i,
RN 250 mL, 3K 75 t/min, % EZGHL)
2020 4R VY 08 M tH FE I 7 R B =R,
BITE 5. 104 15, 30+ 45. 60 min BUKE, 4% “2.3.27
TR P @8 5 R S0 1, THE BB
R, a2, g eI, N 0.1% SDS. 0.5%
T80 #10.5% SDS Ji& nJ . 2 42 = £+ Z: i 11 7E pH 6.8
BERR SRR P P BRI A, HFM S 1. 728
0.5% SDS i pH 6.8 Bl2 #h 2l h RS R iy
K, WERTHEERESE SDS, HEHN 0.5%.

70 7-m- 0.5% T80
—e— 0.1% T80 ___—
60 - 0.01% T80 A

v R

7-#- 0.01% SDs -
 0.1% SDS S
40795 05%sSDs

W
(=}

RV 2%

t/min

2 RMAEREESFEASEE . 4075 sk
Fig. 2 Dissolution curves of tanshinone IIx after adding
different surfactants

(5) g e . % (hEZE) 2020
A i U 50 368 D) R 5 7 AR =, U
AR 250 mL, #E (37.0£0.5) C, ik 75
t/min, HUFDBC 6 KL, Z3ml# N A, 205001
5. 10, 15. 30. 45. 60. 90. 120. 180. 240. 300
min BUFE 5 mL, RN FMARSEREEBRE S, T
0.45 um JEMEE, EEERIERETR “23.27 NS
= A R 2 A AR 7 5 1 T

AT AALEPER 1 mL IO 0.8 mL ZENHRE
W, #RFE 1 min J5, L3500 r/min (B5.002F42 16 cm)
B0 5 min, R, % “2.3.27 TR ik
I 25 A R0 7 R ) 5

WK HE AR, o % IR E IR TV T
HE . FDC M#Ak )5 ) FDBC. EDC Rz HY i)
E5 FRTEMR . S5 ILE 3~6.

100
i / 4
80 Ed //g/
F =4
- i
S el
< 604
B e
H e
& _ v~
s e
=404 _x
Bk X —=— FDBC
2 —e— Z{LJ51H FDBC
T —— FDC
—v— 25 FDC
O T T T T T T T T T T T T T T 1
0 60 120 180 240 300
t/min

3 pH 1.2 BESAE P LA H ik

Fig. 3 Dissolution curve of borneol in pH 1.2 acetate buffer

f& 3 Bl 40, 76 pH 1.2 FhERVATRF, BT 45 min
& e B e i (1) AR R ZE R AN K, 45~60 min
ZALH) FDC ol i iy SR AR I Hh 2 Bl AT Fodth 3
Pl ®E. 78 pH 1.2 R, 300 min P 4 PP
Fe rh B 0 I A1 H AR A RO R SRR R A R
10%, FIRERIERPERME T, KO FHHIR By Ry
Rgi M Rby KA T Bfif S Si08191, Sk il 31 ik
FEvaksl, THE TS RARE AR D

Hi1& 4~6 71, (OFE pH 4.5 BRI &
0.5% SDS [ pH 6.8 R #h 22 rhili FN4liK 3 Fhids th
/i, 5 EDC M, FDBC M4k FDBC H1 &
B i 2R, 22 W] FDBC H-0K 1] 48 Bt
T BRI FEAS 220 A8 U AR AN 24547 = A
2 s @240 FDC 1E 3 P A ot 58 U8 7
i 235 FDC B R 2R, XU FDC £t
J& 2 RO RS IR SN Z4T ;. OFDBC 5%
1) FDBC AHEL, #4808 H¥ Hh it 260 B 6 22
S, RUHZAAEEST FDBC Fh 8545 80850 A A
ZITNTCI R, UK AR IR B A R R
B%%.
2.4 FDBC xt2tH UL X R A RIPIER
24.1 W 547 SD KR, HEME, 48 K,
ERCEEFE 7 d, BENLSY N 6 2. XTHRAL. B
(ISO, 5 mg/kg). FDBC 4 (SX-Z, 400 mg/kg)-
FDBC #4t4 (SX-L, 400 mg/kg)« FDC 4 (PT-Z,
400 mg/kg) Ml FDC ZAL4l (PT-L, 400 mg/kg).
FDC # FDBC H i [ AR 0.5% 2 I FE 41 4 3%
BN P R R L SRR, g 524, BARRAUA
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100 1 I " ‘
S A N
E; 80 v
& P
K 60 —t =
B AT ’ =
A 40 -~ %
= / —=— FDBC =)
& / —— 251 FDBC &
= 2047 —+— FDC pAl
| - ZEWEDC R
0 4
0 100 200 300
100 , 100 1 . 100 1
Q\\o § 3 § 80 R
= H H 60 . T
& & & i
=S K =S A/
) 5 g 74
~ 4
. ~ R
0+ T S e
100 200 300 0 100 200 300 0 100 200 300
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4 pH 4.5 BERRZE MR S AR SIF H Lk

Fig 4 Dissolution curve of each active component in pH 4.5 acetate buffer

100 1
=
H X 80 : 80
==l il 2
= X 60 1 3\3 60
b & i
m ) 3 s X
b / BR 401 / i = 40
7 = F3 \ Bk /
= J —— #ALJ5 1 FDBC é 1t =z ,
204/ —+ FDC LAY 20
’ —— ZMERIFDC  HEr
o+—r——r—r——T"—"—"T"—""T"—""—"T"—T—T—7T—7"—1 o+—r——"""—""""—"1T"—"—1 o+-—r——r—7—r"T—"T—"—T—T—rT—1—
0 100 200 300 0 100 200 300 0 100 200 300
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100 100 100 1 B
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- ) ;l«k 80 A 0 80 .
ES & 601 3 60
& = K
5% Bk 404 g 40
5 = 1 g /
a 204 20
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5 % 0.5% SDS i pH 6.8 BERENLE iR P BB N B Kl

Fig. 5 Dissolution curve of each active component in pH 6.8 phosphate buffer containing 0.5% SDS

10 mL/kg, FDBC HUKA ST ICTESER 25 & 452558 5~7 K, BRxIRAsh, i sdenss

BT, R VIR, STHRARRIA ig AHFRAF 30 min J&i, BHEBZ A sc ISO (5 mgkg), &K 1K,
0.5%F% F L1 e RAMIA W, &SR 2 7 d. Bl 3 d HIE S O LB IABEAL, B[R] [H] B 24 h,

242 FWE ERERBOCR SOV R RS IR AR AR R K RO, SRRz A
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100 - - 100 -
D S s |
2 g0 i S o
Qr 80 R — 50 80
= H
% 60 K60
4 Bk
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Fig. 6 Dissolution curve of each active component in pure water containing 0.5% SDS

AR K .
243 OHEERMIE KK scISO 7T, BL 10%/K &

FME (3mL/kg) FRIFAEL, MENEE, EaE D
A AR I FEARROHIE, i ST B
A, SRWNE 1. BHERATHAL 1SO HIHET, &
AR OHEE ST BB EZSR: IS0 B3E, 5
XHRRALLE RS, HREAAUKE ST BUATHIL 0.2 mV,
ZRLF (P<0.01); SHBANE, FH441K
B ST BABIIFEAL, Hrh SX-Z 4. SX-L 415 PT-Z
HPRREE, AgiteER (P<0.05), PT-L 4L
Gt FE R
®1 BEOBESTREN (Xx+s5,n=8)
Table 1 Changes of ST segment of electrocardiogram in

each group (xts,n=28)

7R/ ST BeAr k.

5]

(mgkg™) I1SO % S Al I1SO ¥ % )5
Hof 1 0.18540.012 0.202+0.006
e 5 0.195+0.005 0.401+0.020%
SX-Z 400 0.20540.034 0.27240.012°
SX-L 400 0.198+0.047 0.2924+0.031°
PT-Z 400 0.19540.032 0.306+0.028"
PT-L 400 0.2030.027 0.33140.022

SxfR R #Pp<0.01; SERALE: "P<0.05, X2 [FH

#P <0.01 vs control group; *P < 0.05 vs model group, same as table 2

244 OIEREENE L5 TE BEALSE R, R
FERGECCNE, AEBRERKMER M, FO AN
Ak, JEART 2 RK 0 ERRE TR, THEOIE
et COMERE =M &/ KRR, 4550
R 2. HxPIZAHLG, IR ZH KRR 0 R A
= (P<0.01); HEAYZHAHLE, SX-Z 4H. SX-L 4.
PT-Z 1A PT-L 4.0 iEFE 209 B FEAIK (P<<0.05).

Fz2 FBHEOBEEBINELER (x+s5,n=8)
Table 2 Measurement results of cardiac index in each

group (xts,n=38)

451 FilE/(mgkeg™) O EFEEU %

Xt HR 0.30+0.02

e 5 0.38+0.01%

SX-Z 400 0.33+0.01"

SX-L 400 0.3240.02"

PT-Z 400 0.3340.02"

PT-L 400 0.3240.04"
245 DODAURHESEGES O OERERER, BUOR
M, 4%% FHEER E 24~72 h, [EEHFHHARE

RN OHE. “WRBUKAE, AEEE, Yk,
JBels, TRARRGE, 1%HR BRI, HRIK
VeRWE)n, g, hvEmigE . StE TR E
FARBOINALIE AU I, 48R 7.
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T-L ‘
7 %4 HE B4R (HE, X20)
Fig. 7 Resultant HE staining for each group (HE, x 20)
LA, RO USRS W B S, e FhE (P<<0.05); SHZHAHEL, SX-Z 4. SX-L
B, TRMIIZIE; AL OSSR, 4. PT-Z 4181 PT-L 4RI+ CK 3% /1B 3E %
HEFI L, UK, B KR AR SX-2 & (P<<0.01), LDH jE/JtBBHEEK (P<0.05);
“H. SX-L . PT-L 401 PT-Z HIF] ARIFEE G SHEERAHAMLL, SX-Z A PT-Z H K BR3¢ Tn-T
1SO 5IELUHLHRA, OUMAKMEE, £  KPEERMK (P<0.01), SX-L 4HF PT-L KR

20 M IR B S > & H ¢To-T ACFHBE K (P<0.05).
2.4.6 IMIERARAIIE OB RS, EE SRR L, AR KR IMIE o SOD % /) &

FIFKELIM 6 mL, =EH 1 hj5, 3500 v/min (B ZFH[FEK, MDA, TNF-a fil IL-6 FEZEER (P<
D42 135 em) E0 10 min, 48 EEMERAN  0.01); SHEBAML, SX-Z 4. SX-L #Fl PT-Z
EP & W, —80 CUKFALRAE. M Pl ik, #08  ARRIMyE SOD i BTt (P<0.05), #%E
TR U B A 2 s CK. LDH. ¢Tn-T. A IL-6 & & B &K (P<0.01), PT-L 4L K5 I
SOD. MDA. TNF-a Al IL-6 7KV, 453 W3 3. iEH SOD W& /B R 2R, IL-6 FElERFK (P<
ExtiE AL, BRI KRIME S CK AR 0.05); 5EAAMEL, SX-Z 4. SX-L 41. PT-L
cTn-T KFEZEF R (P<0.01), LDH JE AR 48 PT-Z 41K RIMiE+ MDA &EEERIK (P<
%4 [M&E$ CK. LDH. c¢Tn-T. SOD. MDA. IL-6 1 TNF-0 UELR (x+s,n=8)
Table 4 Determination results of CK, LDH, cTn-T, SOD, MDA, IL-6 and TNF-a in serum (x* s,n=38)

i1l MDA/
45 CKAUL')  LDHAUL") cTnT/ngL')  SODAUL™Y) IL-6/ngL")  TNF-o/(ng-L")
(mg'kg™) (nmol-mL™")
pogits 283.16+57.94 4673.93+£507.59 61.21+£14.21 4880.19+866.70 12.63+3.81 121.76£70.50 305.361+58.51

TR 5 747.80£109.56" 7017.324992.94% 173.38+19.77% 3 361.88 £833.22" 26.51 £6.06™ 566.62£77.75% 1 003.57£27.31%
SX-Z 400 341.53+103.72" 4 792.28+807.78" 101.36 +15.31" 4348.99+780.81" 9.88+1.56" 412.24+21.27" 749.60+65.15"
SX-L 400 317.80+113.78" 4946.14+587.18" 126.48+2.72" 4 401.16+923.14" 12.12£2.71" 429.56+41.59™ 809.35+54.68"
PT-Z 400 311.92+57.07" 4728.13£631.16" 93.56+4.19" 4362.22+360.18" 10.44+4.12" 421.40+23.62"" 782.98+68.79"
PT-L 400 402.91£63.72" 4553.00+388.10" 123.97+17.15" 3932.96+911.50 15.01£2.64"" 474.20%+75.70"  847.98+68.29

XA *P<0.05 #P<0.01; SERALNE: "P<0.05 "P<0.01
#P<0.05 *P<0.01vs control group; "P < 0.05 *"P<0.01 vs model group
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0.01); SEIRIAIAILL, SX-Z 4K R IMEF 4 5E H
F TNF-a & 8 % [#K(P<<0.01), SX-L 41/l PT-Z
KRR LI o RORE 7 TNF-a & B ERK (P<
0.05), PT-L ZH K IME H 2 5 K+ TNF-a %8G
BB 25
3 Wig
3.1 FDBC X7k FiaE RSN

it e FDBC 5 FDC fEfiR . A, LR
A NTHCE 15 d B EES 6 AN H Je vk & E AR
&, &I FDBC Hik v &2 e, RUPKEIK
1] B A Y 2 s B 5 5 L [ Ak i o0 B T [ — T
Jie (1) b 2R 7 QAT DL 4R oK A PR RS
3.2 FDBC Xt E ik 53 AN H A 5201

pGiRUD AR Lt NI IR L AN TR d Sl i s
1T%%%, WisL 7 FFE0 s FHER B. Ri. Rg X
Rby ¥ tH L sE 7. LRI, FDBC 5 FDC 1
T R A 3, £ FDBC SHK A A4S R AL B
AN HARINEZGAT A=A M. 2R FDC 24k )5
BB ] P 0 SRR A R B R ek, UiB FDC &4k )5
B R PHK, BZ5IRLE, 1 FDBC L5, %)
] 5 1) AV % 5 FDBC WA S22 5, B4k
SEERA S 5 AR SR Z54T 2, R R H FDBC 4R
A
3.3 FDBC st Ol KRB RIPIER

1SO s&—H B SZARBBNF, FIMear Lk, &K
O LA AR R M s, AR AL AT R AL R
PR SO RS AR T Sk 2 R
PH TS ARG, 5 A LR 453 73 AR
WAL R WA 2 M 4R, 1SO 73 13)
YIRS, SRIRHRAETIR S AT BRI, O T &
BRI OVUEE (ZH 5 mgkg). LIUEIE
(10~120 mg/kg 5% 150~400 mg/kg, # A 85 mg/kg)
PR 0> F1 TS S5 s AR A2, (R, ARSEEG R A S
mg/kg (1) 1SO il 4% SD KB 2 CoULHR M 57

O ST HaE e PR LB 2 Wibr s 2 —,
AR R R AT DL S o L i AN 45 P R R 23], A
SIS KBRS 1SO J&, BAYZH.L il ST B R4k
=, HBLOLERIGELR, 1 FDBC A1 FDC i)
0 ST Befdtm, Ui =& BE — & Mbuo sk
MAER . 2 Pl Fe2 4k 5 Iy mT 4] ST Berida @,
H 2461 FDBC MM R 5B 2

CK. LDH & USRS, 4
O YRR, CoULAH M RSSIE I M s, 2 Ff L UL

MR B BN I, {f CK. LDH %54E i
SEREETER, cTn-T £ —FONRE R & A,
— A O LM 3245 14~24 h, HfL &K iA &g,
& O ARG bR 2 —P31, ARSI R, K
BUES I1SO J&, KEUMIEH CK. LDH #1 ¢Tn-T 7K
S5 3T, 1 FDBC #1 FDC F-HA] PAB & o3
XL LEE KT T . FDBC ZA4LJE, ar i)
Mm% CK. LDH # ¢Tn-T /K P83 T, st
cTn-T KFHIFIHIE IR SS : FDC 24k )5, X CK
A1 cTn-T FIFIHIAE FH 9055 o

ODNALSURE 2L R R, 1SO 35 SO LE L
Jes O WA, HEFIZREL, FEAEA AR BRIk
Ji Ko KB R AR IR, FDBC A DABA & ek 3 i 1SO
SRR ORS00, FDC M AL & 1 A
i T A1 T DA O LEH 0 L 2 AR

SOD &N A HL AL BB T H] 2 —, fETHBR
AP mEPREESER, MDA &R &L
W, SOD {175 711 MDA F)55 & nl 18] s S 40 fid Fie
HRZIN E G RE RO, MO S,
2x 5| EIREAN B I SR FFREAL IL-6. TNF-a %5 2%
K7, RBP4 KRR B, 5 0N
P8), G SCHRIRIE P BRI oy Be X bt 48 PR IR 1f
PRI, ARSI R R, FDBC. FDBC Al
24 FDBC 7] DL 3 PRI 1SO 5 5 A Lo LBk IfiL K
SR MLIE TH MDA IL-6 [ TNF-a /K, 2% SOD i
71, PR oGEE o LB L A ATLER T B8-S PSR O
LR A SLI B2 9RE IR SR 5% . FDC 24k 5 BTy ]
XFHU A RLI SERE R SE, (HAH] TNF-o KPR
i1 SOD V& JJ I RURAN B 2.

2% L FTi&, FDBC A Mok b 7 nT DL
EREARIK A ¥ R AR, RIS AN 256 FoA B0 o) T 4
N AMNBE 24T R S 2 E P2 AR A R, o
FDBC I, g 2548 R Y A R
5E [ AR AL T A 7T SR
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