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Effects of Salvia miltiorrhiza compatibilities on rats’ plasmatic pharmacokinetics
of three constituents in Zaoren Anshen Decoction
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ABSTRACT: AIM To study the effects of Salvia miltiorrhiza compatibilities on rats’ plasma pharmacokinetics of
three constituents in Zaoren Anshen Decoction (a somnificant and a tonic for the heart and the liver). METHODS
Different groups of SD rats were intragastrically administered with S. multiorrhiza, S. miltiorrhiza-Ziziphus juju-
ba, S. miltiorrhiza-Schisandra chinensis and Zaoren Anshen Decoction, respectively. After the determination of
plasma concentrations of salvianic acid A, protocatechuic acid and protocatechualdehyde in rat plasma by HPLC,
DAS 3. 0 software was used for calculating the pharmacokinetic parameters. RESULTS  Compared with the S.
miltiorrhiza group, C,, and AUC, _, values of these three constituents in the S. miltiorrhiza-Z. jujuba group and S.
miltiorrhiza-S. chinensis group were decreased while CL/F values were increased. But those data of the Zaoren An-
shen Decoction group were just the contrary. CONCLUSION Zaoren Anshen Decoction shows its power in im-
proving the bioavailabilities of salvianic acid A, protocatechuic acid and protocatechualdehyde for the synergistic
effects by its formula compatibilities.
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e IR &4 (B AR EDEA AR ) 5 MNT-
2800D A MAL (R BLRR B8 BT AL 8 A BR A 7 )
Sartorius BP211D H,F K3 (+ A2z —, HHE
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L2 ZHpAaXA FHE . RO HRR T A
PURGHAT, IFEPICR P EHM A EE, 7
SRR EHE Y FF2S: Salvia miltiorrhiza Bge. )11
HURVRL 2% . B2 BB 4 0 2 Zisiphus jujuba Mill
var. spinosa (Bunge) Hu ex H. F. Chou A1 534
. R2ZPBHEY T T Schisandra chinensis
(Turcz. ) Baill. F- AR . KRR A FN R
TRTHE (PEZ ) (2015 FRR—) #2544
THUT e i 7 il 45 o

FFZ % (L5 110855201311 ) | Jit JL 45 R
(it 110809-201205) . J& JLASHE (#t*= 110910-
201008 ) . il e s (N kRS, 100026-200905)
Yo A e E S 2 R E TR b . R . N
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iR 327 Sy o3 Al (R R 8 DAk A iR A RR
NCIDI
1.3 A om SD KR 24 H (M),
SPF %%, Atk (200 +20) g, HiPHLEACHH K==
RS gh Y o PR (BEES ZhE 2006105) . )
YIBEAL > R 4 41, BIPESd . PES-m A, FF
Z-HR PO, B 6 H,

2 FHik

2.1 &35 Agilent HC-C B354 (250 mm x
4.6 mm, 5 pm); BN 0.03% B (A) -ZJF
(B), BEEEVEME (0 ~10 min, 6% ~14% B; 10 ~
35 min, 14% ~25% B; 35 ~40 min, 25% B); &
M K 280 nm; (AR & 0.8 mL/min; i Ff &
20 pL; AR 35 C,

2.2 MB&BERAFE  KERBXEG TS E
8.0 mg, JEJLASER 6.0 mg, Jii JLASHE 3.0 mg, fiff
Je FREE 6. 0 mg, HIEE T 2 45 T 100 mL R
W75 5 80 peg/mL FFZE | 60 pg/mL Ji LA
% . 30 pg/mL LSS . 60 g/ mL fisf il HI WK (1Y
X HE SRV A5 T, 4 °C TR mies H o

2.3 Zhipeakl & SHCER [10], FRERE,
250 g, F+Z50 g, fBRF 50 g, 10 fEmAKmMAZ
e, AEF LS h, WIFIRBRK, DA, &
FEUE W, WEM Y E 350 mL (ZEZ5 R 1 ¢/mL),
RIfR5 J K W 3 I FR P2 50 g0 FES
50 g+ PR 250 g, 1250 g+ HBET 50 g, [A]
IS PSR PP HR KR
&R, FILER. FILSBESAaEILE L, 1M
KRGS 2 A Y

x1 SHAEVUESER

Tab.1 Results of content determination

15 FI&% A JFILAS TR A LA A
B/ (mg-L™")  SIBRAGE S/ pg REGHR/ (mg L") SIBRZAE Y/ pg  SREGR/ (mg-L™") BRI pg
Frs4 62.81 125. 62 2.03 4.06 8.01 16. 02
R L 62.37 124.74 2.03 4.06 7.88 15.76
FH&- AR T4 63.22 126. 44 2.04 4.08 7.92 15.84
A EMITA 62.91 125.82 2.04 4.08 7.94 15. 88
2.4 #H5HRRE HET, MR 12 h, FF - 0K F RO AT p Oy SR B, R = e

HHBPOK. SRR TIS. -,

10.0 g/kgff 2, SEPRABZRILE 1, T4250]
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“2.57 TR IR HIAEAES, A U217 WA
THERESHT, ICSRIETIA, DA A AR Y
HAE (y) S&MaREERE («) ER-, 5
BRSNS E v =0. 0476 - 0.005 7 (r =
0.999 1), L H 0.4 ~ 40 peg/mL, ¥ H R
0.025 pg/mL; JEJLZEMR y = 0.035 8x +0.003 5
(r=0.999 8), &MLV 0.3 ~30 pg/mL, KiihiFR
0.01 pwg/mL; JFLASHEE y =0.059 6x -0.000 3 (r=
0.999 6), MR 0.15 ~ 15 pg/mL, K HBR

0.10 pg/mL,
3.1.3  MERHE S RTE IR
30131 FREUmIR H& 2.5 TR 7k &

T AR 3 AR R A UIRERFER, ST
AR 3 AN BT PRI U, R S AR R
FRARR, PR, DA . FRUER IR AR bR
3P AF X U TR 22 LU R TR B B T e 5 KRR XA
iz, 455, PFZEE. b AR REERE G FER
WK 43 R 81.3% | 84.8% . 81.3% , JELZK R
4394 80.5% . 85.3% . 81.7% , JE LAWK 43 5
H194.5% . 88.7% . 86.7% .

3.1.3.2 JriEmEcR i (2.5 TR )ikl A
B L AR 3 A BT R Y A IR A i
di, CREAS R A I T R IR A <3127 TR
MR, THER T IR R AR bR o I 25, 25
B, ASEE. P ARTER R RS 5
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94.4% . 93.0% . 85.2% , J& JL %% W 4 B K
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Bt A RS =, BRI HNER 6
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5.17% . 3.67% 5 JE JL 25 B8 4y B K 4.09% |
2.50% . 1.88% , 4.74% . 3.02% . 2.22% ; Ji L
ZEWE 4y B Ry 4.84% | 2.26% . 1.26% , 5.61% ,
3.34% , 1.88% , RWIUAKEHE R,

3.1.4 Rt ¥, b K3 D REWKE
25 FUINRAR IEAE S T 3R N & 0, 2, 4, 8,
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g B A 2.38% . 7.52% . 9.58% , 4.61% .  E{LMUTRRRE SIS RAERRME Tk E, [

9.78% . 9.07% , 0.97% . 3.66% . 9.71% ; J& L
ZKTR 4y 9 R 2.03% | 6.84% . 7.57% , 4.02% .
7.12% | 7.94% , 1.26% . 5.85% . 8.19% ; J&i L
ZEEEA4Y 9 R 2.72% | 3.65% . 8.33% , 3.28% .
6.23% . 9.00% , 1.34% . 3.23% . 8.32% , W
3 FPBLATAE IR S T AR T R AT

3.2 HRHAFHARE B “2.57 TR 20 pL,
TE 2,17 WUEGE ST A B, I a2k 1]
DAS 3.0 il 2R AT A B, XPES 3 FILAS
2. JE LSRR BRUA N A Il 2 v B2 — Ik (] it 2 i
TG, PIZRANIMELILE 2, 29S8k
2, ZERW], SPASHML, "W AISER
(1) C,.. 5 AUC,_, Bl B3 K, CL/F B3N, Ui
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Fig. 2 Concentration-time curves for salvianic acid A

R2 PBEEBHESY (T )
Tab.2 Pharmacokinetic parameters of salvianic acid A (x £5)

B L] F&H FH&-BRE A FI&-Hg T4 R G MITA
t1 o h 5.00 +0. 00 3.13 +0.00 3.19 +0. 00 4.69 0. 00
tag h 67.62 +5. 60 65.05 4. 13 67.79 +4.98 68.82 +5.97
V,/F Lokg™! 1.38 £0. 10 1.32 £0.09 1.18 £0.08 0.88 £0.03 ™
CL/F L-(h-kg) ~! 1.76 £0. 13 1.83 +0. 14 1.95 +0. 14 1.06 £0.10*
AUC,_, mg-h-L~! 5.83 £0.45 5.51£0.43 5.02 +0. 40 7.22+£0.48"
AUC, _,, mg-h-L"! 11.41 0. 98 10.98 =0. 87 10.27 +0. 81 14.34 1. 14
10K, h 3.74 £0.02 2.12£0.02° 2.15+0.04* 3.1220.18
T, h 0.50 +0. 00 0.50 +0. 00 0.50 0. 00 0.50 +0. 00
Con mg-L~! 22.81 +1.78 21.95£1.70 20.53 +1.61 28.67 +2.25*

. 5AS4ILE, * P<0.05, P <0.01

JFLASRRZG I h <R WLIE 3, 2hshe S8 3,
ZERERY, S5HZdHM, FZ-nRTH 5 E-
R 201 CL/F B A, TERRA S mpk, /P
BeALE ROLZRRR e ia s AUC, _ 34 BF /N, 1t
IR A5 TR b 1 — S Bl 53 25 52 ) J5t LS 1R
NIRRT . =2 s LR AUC, , B B 3
K, CL/F Wlohs, $esiz s Iy mI g st LS IR EA L
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Fig. 3 Concentration-time curves for protocatechuic acid
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Fig. 4 Concentration-time curves for

protocatechualdehyde
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#3 RILFZBAHNFESH (X =s)
Tab.3 Pharmacokinetic parameters of protocatechuic acid (x +s)
28 Hhi FSH PSR4 FH&-FHH T4 A ZMIr
2 h 2.51 +1.51 2.03 +1.47 3.09 £0.31 4.40 0. 83
g h 40. 93 +4. 60 40.34 £3.00 65.18 £4.11 64.31 £4.07
Vi/F L-kg™! 1.81 +0. 69 1.54 +0. 13 2.22 +0.13 1.75£0. 13
CL/F L+(h-kg) 7! 1.06 £0. 47 2.67 +£0.23 4.77 £0.23 1.03 +0. 47
AUC, _, mg-h-L~! 40. 88 +4.07 19.69 £2.05 " 10.36 £2. 82" 50.91 £3.46
AUC, _,, mg-h-L~! 51.80 £5.94 23.99 £4.53 14.39 £2.65 15.49 +£2.58
4, K, h 0.68 +0. 02 1.08 +1. 14 1.81 +0. 86 2.68 +0. 13
T h 1.00 £0. 00 1. 00 +0. 00 1.00 £0. 00 1.00 +£0. 00
Crax mg-L~! 11.43 £0.92 11.16 £0. 96 10.57 £1.08 13.99 £1.41
E: 5HS4IE, " P<0.05
x4 FILRZBAHESH (X =s)
Tab. 4 Pharmacokinetic parameters of protocatechualdehyde (x +s)
S8 AL FE4 FF&-AEH FH&-HkFH AT

U 2a h 4.41 £0.21 2.48 +0. 17 3.22 +0.02 3.95 +0.28
L h 4.73 £0.37 2.81+0.29~ 3.89 +0.12 5.39 +£0.42
Vi/F L-kg™! 11.85 £0.90 11.87 +0. 89 10.05 £0.75 7.96 £1.02"
CL/F L-(h-kg) 7! 1.47 £0. 11 2.18 £0. 15" 1.93£0.13 1.04 +0. 06
AUG, _, mg-h-L~! 11.91 0. 84 8.40 +0.56 9.65 +0.74* 17.27 +1.44"
AUG, _ ., mg-h-L~! 13.51 £1. 10 9.01 +0. 67 10.41 £0.78 19. 11 £1.42
t1 oK, h 0.29 +0. 00 0.38 £0. 00 0.28 £0. 00 0.35 +0.00
T s h 0.50 +0. 00 0.50 £0. 00 0.50 £0. 00 0.50 £0. 00
C mg-L~! 2.91 +0.24 2.80 +0.22 2.80 +£0.22 3.52+0.27"
H: H5ASAE, T P<0.05

s ps s S : < =1 [15-16 .
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R AIPT2 22 BRI G T 24 ] s 25 52 25280 B 2R
MRS PR B A2 R BRI 2532 7, BEAm il
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BERRAR . R4 G, A6 2 4 mcrh A
PHBTR B 5, BERFHOINSF S R AR B Y
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i Sa
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Salviae Miltiorrhizae Radix et Rhizoma and Chuanxiong Rhizoma

B8 =R IR AR KL H & R EUEEEITEN

REE,  RAgR',  SEE
(1. AEA¥MEFKEREER, TH xR 210009; 2. AEAFEFREEERELENFE, KFS
ERMEERATHEL L E, TH Fx 210009)

WE: BH  Hl&#E S Poentilla discolor Bge. 1REUHARAUKNKL, TN HPTRATEM:. A K#OREBYZE N
A AgNO, B, B0 5 UTTE 2 80T 2818 K ih LU & AR g oKokE, I R AiF Ho B fb Mk . DASR IO o], 2 B H i
AgNOAEW AR E, Ul s T2 il Ry R M BB 542 . MR MRICREKE (MBC) k%
FHBREEE. &R mAEFMA DRI E 30 min, $REUK (A255%) 5 Ag” LLfi1:0.016 2, B EIREYIRYIK
RESEERIE, KR/, s, WERRE, XWEATWAT RS LA RE . 4% OREERE . IR F i 52k
B VE A 3 T R IR . S RGBS & FIRR Y K KL (P <0.05, P<0.01), JHREHEMKLR, M
RN EERMAEHE BT BYORTEE . B REWE (MBC) 44515 0.5, 1.0, 1.0, 1.5 mg/mL, JE=5 4R
YORRIFNE E FRRARARRING 2 ~4 %, G518 FrEsr 09 Bl 3R U AR AOR L 48 T 2008 A3, 261 % 2 21} 24
TSR A B A TR I AR T TS

KW BRI WYUK Wl T BB, BER

HESEE. R4 XEkFRERG: A XEHS. 1001-1528(2016)10-2141-08

doi; 10. 3969/]. issn. 1001-1528. 2016. 10. 010

Preparation of silver nanoparticles loaded with Potentilla discolor extract and
evaluation of their antimicrobial activities

ZHAO Hai-jun',  ZHAO Wei-ying', HONG Ze-hui’*"

(1. Department of Obsteirics and Gynecology, Zhongda Hospital Affiliated to Southeast University, Nanjing 210009, China; 2. Department of Genetics
and Developmental Biology, Medical School of Southeast University ; Key Laboratory of Ministry of Education for Developmental Genes and Human Disease,
Nanjing 210009, China)
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