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[ Abstract | Objective: To establish a UPLC-MS-MS analysical method for simultaneous determination of
concentrations of 2, 3, 5, 4'-tetrahydroxystilbene-2-0-B-D-glucopyranoside, l-deoxynojirimycin, cassiaside,
rubrofusarin gentiobioside, aurantio-obtusin, chryso-obtusin, resveratrol in rat plasma and to study their
pharmacokinetic characteristics after taking Zishen Qinggan Daiping formula in rats. Method: Acidified plasma
samples were precipitated for protein with methanol. Waters Acquity UPLC BEH C,; column was employed with
mobile phase of 0. 1% formic acid-water and acetonitrile for gradient elution. Detection was carried out by multiple
reaction monitoring ( MRM ) positive ion mode with ESI ionization source. Result: Seven constituents showed a
good linear relationship with extraction recovery ranging between 94. 83% -106. 58% and a high intra-and inter-day
precisions and accuracy. Their pharmacokinetic parameters in model group rats were AUC,_ of (326. 65 +26.66)
pg-L7"-h™", 1, of (3.64 £1.69) h, T, of 0.33 h, CLz/F of (60.56 +5.32) L -h '-kg ', Va/F of
(325.13 +167.18) L +kg™', C,, of (169.25 +18.02) pg -L~'. Conclusion: This mentioned method is

specific, rapid, sensitive and suitable for pharmacokinetic studies of Zishen Qinggan Daiping formula in rats.
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Acquity i UPLC-MS-MS & 4t fll Quattro Premier
XE 25t 3% A (W5 55 85 F U, MassLynx V4.1 T4
i) ¥ A 56 E IR R A F] L TB-215D AU 43 K
(bt FE 2 R 3R R G A BRA A ), D-37520 #Y
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AMRAF LS 20120614 ) , - A B & R (11
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PR R 40 T R LT [ A 2 )N S LK G
2 W 3 W R 2 0, 3945 6 2010 AF e El 2Y
B A IR K,

ISP Wistar KB, /R (200 £20) g,
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2 HEEER

2.1 SRRSO A R B 0. 1%

2K (A)-Z N (B) BB EEBEME (0 ~2 min,95% A;

2 ~5min,95% ~85% A;5 ~7 min,85% ~75% A;

7 ~13.5 min,75% A;13.5 ~ 14 min,75% ~40% A;

14 ~15 min 40% ~35% A ;15 ~16 min,35% ~25%A) ,
.78 -

HEJE 50 C L3 0.3 mL-min ', #EAE R 5 L, P K
(0 ~1.5 min,400 nm;1.5 ~3.5 min,210 nm;3.5 ~
4.5 min,320 nm;4.5 ~5.5 min,203 nm;5.5 ~7.0
min,278 nm;7.0 ~9.0 min,306 nm;9.0 ~11. 0 min,
285 nm;11.0 ~16.0 min,280 nm) , JRiE &M N &
TR RS B T IR (ESD) , B4 )k 2. 8 kV,
B IR 110 °C, B8 O ORI, JBd 8 570 UL 2
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2.2 W

2.2.1 XFMEASIEW KRR R 1-BA
B GRS R MW L08R R e H R R
AR Rt ke B 28 L P 2 0 0 TR O R 20 )
BT 10 mL B i Y BV A O E A, TE BT e
JE 43512k 0. 998 6,0.989 6,1.004 0,1.028 5,1.060 5,
1.017 0,1.065 5 g- L~ AUf 4 T8 o A 25 B IR B 45
WG BT 10 mL B I EE-K (10 1) @A 2
ZVEE AR A NS BRI, 3X 7 Aok R AL R TR AW P
A o = v 49 5 Sk 279. 608 ,7.991,30. 120,82. 280,
13.256,7.119,257. 296 mg-L ™",
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mg, 8 T 10 mL &, P BE-2 0 (1: 1) % i
SER LG 1 g L7 BRI A A UK A5 TR 10
L f 10 mL SR AT 1 mg- L AR

2.3 BN IFACE T M A e -5
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L P e S R A7 41 2% (STZ, STZ 7% F 0. 1 mol - L7
BIRZE thigth , pH 4.5) , k252 45 - v Bl e IR 1) ) 2
B, 2 & 12 h J5 W 2 25 I8 Il B ( fasting blood-
glucose , FBG) ,FBG =11. 1 mmol- L ™" J i & 2 i J&
BRCT R4 0l R

2.5 RS AL R BRI B 3 AT AR A A
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Fig.1 1Ion chromatogram of plasma sample after rats being given

Zishen Qinggan Daiping formula

2.6.2 LJEALN WO 0.05,1.00,4.00 mg-L ' &
BT I A R, R 4 B 10 L, ok 100 pl #A
PRI W 250 p,L,?r%fjff 30 s, 12 000 r'min_]%AD 10
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(0 L BT &4 N A T 93.32% ~ 104.58% , 3R WA I 4
T RO R A 25, R Kk BRER JBAT T F s A3 A )
PR 0 o) S 1 R RN

2.6.3 AprufEdhZe AL BC ) BT R O 0. 02,
0.05,0.10,0.20,0.50,1.00,2.00,5.00 mg-L "'
Z B0 BRI, RS B 10 WL, 5 2.5 T 5 ik
Qb PR F 2.1 TR SN AE , LA 5T A v BE O R A
Xif B 55 AR Y TR AR LG R A AR L A5 R LR
1 4608 g % R Y 7 £ R R R I B
A S E NGRS P NS B el iU E g e
451 R Y =0.000 8X +0.003 3(r=0.9989),Y =
0.000 3X +0.000 7(r=0.998 2),Y =0.001 5X +
0.0238(r=0.9991),Y=0.001 3X +0.040 9(r =
0.9995),Y=0.001X +0.004 2(r=0.999 1),Y =
0.000 7X -0.021 8(r=0.998 7),Y =0.003 1X +

0.017 8(r=0.998 9), &ML F ¥4 0.02 ~5.00
mg- L™ S RBRES AN 20 pe- L7,
2.6.4 K5EEMUENE K 0.05,1.00,4.00
mg- L™ R B R AR B R 10wl F5 2.5 0
FOTER AR He 2.1 TR &I A, THEE H RS B
JEESIE 3 d, 1T H DR % R . 451 7 Mol
& Wk B H O L H RS %5 BE RSD 3y 43 g <
5.0% fl <6.5% , YEHA JF 97.69% ~ 104.52% (n =
6) , AT A il 2K
2.6.5 PEEUAULZE il 0.05,1.00,4. 00 mg- L~
FANN ISR . 53 BUE & K 100 L, in A -
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JIAKT &S W10 L, iR E 30 s, 3 2.1 TR 5 vk
Mg, 157 B 4 09 £ Bl i R 7R 94.83% ~
106. 58% ,RSD ¥ <6.0% (n=6) ,
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AR E R R GCE 2 h, A S HERE SR N CE 4,8,
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WY 7 Bh o 16 45 251 F BT i Wk AR AL A T 96% ~
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x1 HBEEFRREFRERANPEEEEXRMERNMEGRE (v £5,1=6)
Table 1 Plasma concentrations of seven ingredients from Zishen Qinggan Daiping formula in normal group rats (x +s,n=6) p.g-L"
Jo it e
" sy R gy CEER g TERT oy AT
LUg7E & 3 Je AR YU
2 min 32.39 £11.59 15.42 +4.83 1.85+0.92 3.98 £1.45 24.02 £5.91 10.42 £5.01 22.71 £10.12 17.78 £3.98
5 min 65.63 £25.53 38.16+19.81 2.94 £1.36 11.81 £4.62 34.74 £12.21 12.42 +4.62 52.14 £19.33 38.47 £10.87
10 min ~ 58.53 £20.42 54.61 £22.94 4.61 £2.15 16.22 £4.92 19.12 +6.38 19.23 £8.56 87.95 +41.65 53.73 £18.18
20 min  52.76 £22.76 76.38 £34.21 6.96 £2.66 21.51 £4.72 14.73 £4.17  41.84 £4.97 122.86 £52.12 72.51 £20.96
40 min  42.19 +18.21 71.69 £29.37 5.37+2.19  28.54 +4.52 11.34 +4.32  26.75+5.78 70.87 +28.82 54.62 £12.97
1h 25.58 £12.45 53.45+25.01 4.08+1.71 37.68 +£5.50 8.82+2.96 21.11+£6.94 62.48 +24.21 44.73 +£10.38
1.5 h 15.52 £6.31 43.60 £16.03 3.03 +1.45 22.84 +5.04 7.51 £2.85 11.71 £2.05 39.64 £11.31 31.22£6.75
2 h 10.05 £3.94 36.91 +£17.52  1.22+1.93 13.91 £3.50 5.52+1.21 8.22+1.15 28.85+13.71 24.33 £8.43
3h 6.39 +3.10 24.81 £11.91 0.97 +1.48 9.91 +2.84 4.93£1.13 7.03+£1.16 23.06+11.42 17.77 £6.74
4 h 4.88 £2.51 15.08 +7.40 0.48 +1.18 6.25+£2.25 4.04 £1.08 6.04+1.17 17.23 £7.73 12.23 £4.35
6 h 3.70 £2.31 12.15 £5.57 0.31 +£0.78 4.14 +£2.03 3.45+0.78 4.74 +1.33 11.94 +£3.05 9.03 £2.62
8 h 2.86 +2.04 8.76 +4.45 0.12 +£0.41 2.58 £1.51 2.53 +0.67 3.68 +1.36 7.05+1.87 6.08 +1.92
12 h 0.88 +0.67 5.11+£2.44 0.08 +0.12 1.51 £1.21 1.02 +0.54 1.03 £0.52 1.85+1.35 2.62 +0.94
R2 UBBEHREFHERSERBAXRMNDRPPMARE (2 £5,0=6)
Table 2 Plasma concentrations of seven ingredients from Zishen Qinggan Daiping formula in model group rats (¥ +s,n=6) p,g'L_l
! ) 1-f 4 ‘ ARITE S HE ey FRPURRIE
RO o P W] T — R R e 2 SES)
2 min 27.06 £6.42  23.35 +8.58 6.15+0.88 23.77 £11.65 39.57 +18.65 19.35+7.24 21.75+9.62 24.43 £5.40
5 min 69.39 £16.23 43.45+9.95 9.55+£0.95 34.88+9.65 52.75+21.82 24.15x9.45 38.01 +15.43 44.51 £10.61
10 min  111.44 £26.04 109.56 +17.66 13.83 £1.26 76.56 £16.03 72.36 +21.06 28.66 +9.16 114.65 +41.85 97.55 +14.60%
20 min  193.56 £57.35 220.52 +21.74 23.21 +2.13 136.13 +33. 62 78.84 +12.31 31.44 £10.23 164.56 +78.64 169.23 +18.03%
40 min  123.35 £30.33 171.32 +13.64 21.73 £1.24  93.66 +£16.82 45.95 +5.42 19.64 £4.58 132.71 £60.45 125.11 +7.99%
1h 81.65 +12.71 130.23 £16.55 15.14 +1.12 76.25 £13.44 30.54 £9.53 11.45 £3.04 103.54 +49.64 94.15 +13.01%
1.5 h 45.34 £10.73 101.42 +15.36 13.22+2.12  36.67 +8.92  20.75+1.71 8.26 +1.71 58.78 £19.24 60.69 +8.09%
2 h 17.75 £5.42  79.13 +17.82 6.33 +1.34 16.78 £5.63 12.65 £2.74 6.93+1.85 43.54 +18.73 42.22 +7.71"
3h 12.06 £4.03  48.33 +£9.43 4.97 £1.56 14.68 £3.55 10.33 £3.45 5.42+1.96 34.86 £15.55 28.82 £5.96"
4 h 9.97 £3.72 31.23 £5.13 3.88 £0.97 7.76 £2.16 6.90 +3.26 3.30+1.26  23.76 +5.98 19.16 +£2.25
6 h 5.38+1.23 13.33 £3.13 2.49 £0.85 3.75+2.17 5.00 +1.93 1.41 £0.86 16.36 +4.77 10.31 £2.51
8 h 4.76 £0.45 6.93 £1.83 1.45 £0.64 1.35+£1.86 3.93 +1.58 0.47 £0.61 10.76 £5.87 6.53 +1.08
12 h 1.73 +1.33 3.25+1.93 0.72 £0.97 0.63 +0.68 2.01 £1.76 0.08 £0.05 4.50 £3.74 2.91+1.14

H S ERAILEYP<0.05,2P<0.01(F£4),

BAESE, WK 3,4, IE W 4RI RL R 4 4 A He AR
FH K,
3 i
T 3k o % B AR O R T R A B I L
TRMIAT R, BT PR U PRI R
- 80 -

BB B AR UL B BB T AR R R R
Z A MRM & 7 X, I 200 5 B 538 1) MRM. 2% 14,
DA S il A7 B b o O T b 25 254080 g 40T
S B RS A L L AT AR A T 25 AR B ) A
IC R BE &, TA S 40 2R v 2 Y B 28 R B AT B 3 Y
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x3 EEERREFHERSEEFEARMRFINEEZEANZSH (v £5,0=6)

Table 3 Primary pharmacokinetic parameters of seven ingredients of Zishen Qinggan Daiping formula in normal group rats (x +s,n=6)

1-Jfit LY R S )
S8 TR ) e T AF i #E e ] 3 ) R BAHE
HFpLAE & Je I8 O B &

AUCy.,,/pg-L~'h =1 102.58 +36.15 270.95 £92.93 10.85 +4.43 101.27 £22.39 62.25 +11.01 104.68 £46.81  247.41 £68.82  192.05 +44.48
t12/h 3.42 +£0.87 4.89 +1.18 0.98 £0.47 3.20+1.94 4.80x1.17 5.32 £4.016 3.02 £1.098 3.67 £0.90
[ 0.15 £0.09 0.51 £0.18 0.33 0 1.00 £0 0.08 £0 0.33 £0 0.33 0 0.33 0
CLz/F/L+h kg ! 622.43 +156.05 170.69 £56.02 1 558.42 +746.66 155.95 £35.71 45.36 £7.07 15.04 +4.03 4.80 +1.03 119.58 £27.33
Va/F/L-kg ™! 3122.01 £1 270.65 1 147.43 £260.95 2022.72 +963.84  676.45 +342.93 321.29 £119.73  97.17 +25.45 21.41 +£9.71 644.25 £247.11
Coo/ g L 7! 79.25 +24.29 83.63 +33.59 6.97 £2.66 37.66 +5.51 34.71 £12.27 41.83 £4.96 122.86 £52. 11 72.58 £20.93

R4 EEBFHREAFERNERBEARBRODREFHNEZLHNFESH (v £5,0=6)

Table 4 Primary pharmacokinetic parameters of seven ingredients of Zishen Qinggan Daiping formula in model group rats (x £s,n=6)

1-Ji 5 LR R B
S8 SR e W4 i e ES AL B A

W LA R Je I8 UES
AUCy . /pg-L="-h™! 244.79 £62.69  457.5667.32  57.82+12.10  183.45£24.54  162.1262.85  51.99x13.09  392.64 £115.33  326.65 =26. 66
tyy/h 3.13£0.37 2.75+1.37 2.84+1.04 1.76 £0.55 4.95+3.79 2.07 +0.78 4.17 £2.72 3.64£1.69
lma/h 0.33+0 0.33 =0 0.33 =0 0.38+0.13 0.27 +0.08 0.38 +0.13 0.33£0.18 0.33 %0
Clz/F/L+h~'ekg™'  204.92+53.25  74.87£11.26  203.53+38.73 67.07 £9.19 14.88 £4.06 22.79 £5.16 2.52£0.88 60.56 +5.32%)
Va/F/Lkg ™! 918.17 £222.98  283.18 £105.48 814.67 +296.68  168.28 +48.69  89.63£30.95  69.68 +38.37 13.43£6.66  325.13 +167.18%)
C o/ g L 7! 193.06 +57.38  220.52+21.80  23.312.14 136.38 +33.55 84.40 +12.36  31.61 +9.97 179.45 £73.35  169.25 =18.02%

253 Sy s R (AN 2 i 2 R B T R
BRI GE 55 ) BLRE RS AE N 251030 J1 22 mic W
AR 25 B AR (0 254080 J1 2247 0 o AR SCHIFFE S 2R
R R CIAY AT B sy nl Ao 254080 1 22 s il
W A3 B 5 I AT D7 78 AR P 8 3 8 195 0L, 4%
A S R R B AR 2 B LR AR, B
B 7325 A VAR PN 1 2 5 A L R BE R A O

TERETY 2 R R P 25 I ok % (C,, ) (169.25 =
18.02) pg-« L7 & 35 @ T IE W 419 (72.58 +

20.93) pg- L, UL B I IFAROF 7 7E A 2L 21 K )
RPN 25 ) A P8 o 5 AU 20 R BRI AUC,, B 2 25
RTIEH 21, U B E B  T ACF O7 7 5 R 4R BRI
P IR WA 98 A 5 R R R B A 1 3 R R (CLz/ ) A
AR T IR R AL, U6 W5 B QT O £ R R R
PRI BRI o 45 R R WG B S AT O 7 2 Bk
PRSI R B AR A IR A 8 A, A TG 5 9 B D
18, A=W AR 4R 5 o

[ &% 30k]

[ 1] W, M SE, w25 45 005 W AT AU xf 2 2

B DR O SRR B A AR TR B 52 [T ] 2037 vh = 2%

[2]

[6]

A .2014,41(8) :1745-1747.

EXHG T, B R EE B A, 4% HPLC U 2 K A v 1-Jid
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