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[ Abstract | Objective; To investigate distribution characteristics of active ingredients from Scutellariae
Radix in heart, liver, stomach, lung, spleen, kidney, and small intestine after rats being intragastric
administrated Gegen Qinlian decoction. Method: LC-MS/MS was employed to determine the contents of baicalin,
baicalein, wogonoside and wogonin in rat tissue, Shiseidlo CAPCELL PAK C,; column (2.0 mm x 100 mm, 5
wm) with a linear gradient system composed of 0. 1% formic acid acetonitrile-0. 1% formic acid water solution,
ESI under positive ion and multi-reaction monitoring mode ( MRM ) were adopted. Dose of Gegen Qinlian
decoction was 15 g -kg’] , 2,4, 6, 8, 12 h after administration, rats were sacrificed by breaking arteria
carotis, then removed heart, liver, stomach, lung, spleen, kidney and small intestine immediately, distribution
of active ingredients in each tissue was determined. Result; Linear range of baicalin, baicalein, wogonoside and
wogonin were 6. 150-3 077, 3.030-1 515, 6.170-3 085, 3.140-1 569 pg -L™", RSD of the intra was 5.4% -
11.7% , RSD of inter-day precision 7. 8% -11. 9% , RE of accuracy was-6.4% -7. 5% , average recoveries of four

active ingredients were more than 75.5% , matrix effects could be ignored, the concentration of four active
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ingredients in liver tissue were stable under different conditions. Conclusion: Active ingredients concentration was

quite different in various tissues, major distribution organs of baicalin, baicalein, wogonoside, wogonin in rats

were liver, stomach and small intestine, followed by kidney, heart, lung and spleen.

[ Key words |

distribution ; matrix effects

R E IR A DK MR (), A
W VB RS B, B R B R IR
R Z D30, T R R UE A 08 S8 4 4 9
[ YR NGE 3 e = i )

gy BA W IEREE PUR CRIIR R IR AT RSP
VORI o FURT, 25 AR50 i 1 S A 5 8 ) T 3
PR 2 19 5 £ R HPLC™ R 41 SR 3% 2 1 4%
Wi A KRR 2 s it 2 b Tl 25 R 24
L R B TR0 1 U 1 A N o
37 LC-MS/MS I 5 K B ik 25 AR 5 3% 97 4 2 b il %5
TP HE R F DA T B DL A R R T
W20 PR v 5 o il B Ak G W AE R B 0
B N A R B AR S
A TN 45 25 80 0 ) o B i 4 2%
1

LC-20AD 7 {540 AH 5,35 -APL 3000 7 = & £
IR VO AT i e AL (A A 22 E AB AR ),
ANPEL DC-12 BV MAL ( Eig L 3E R AU A w] )
Eppendorf Centrifuge 5415R %l /)N AU 25 3 ¥ R 25 0 #L
(A b [ A PR 2N A ) , AL104 B 1/ 75 B F K F
(His Mg R B -4E R Z AL A A PR A ), QT-1 7Y g %
RA a4 ( B BURR o T A S A IR W) ), T25 #Y iy 3
Iy HOHL(F5 [ TKA) , SZ-93 & [ 3 XU 2l /K 26 18 &
( R AT o

BT BSOS R AR R (o
BB an 25 5k 2 B 5 B, S 43 il o 110715-
200514, 111595-200604, 111514-200403, 110722-
200207 ) , L K0 B (I R B2 25 R4k TR
AR T LS 090203) , £ 1 L A R R 4%
ali, LR TR M4y Frali, ik M S2 86 = [ il

FOARL CEE (U ) CEE (AR ) RO
T R 25k R A BR S W), SH RDIR e (R
IRED YR R SR (R v S S v T i RS (s A /Y
7 2 W PR M AL, AF A 2010 AR R [ 2
B —FBAH I T A o

- 178 -

Gegen Qinlian decoction; baicalin; baicalein; wogonoside; wogonin; LC-MS/MS; tissue

TH IS SD KB, MEPE , /K HE (200 £20) g, H
T BR 2 R 2E S sl i b 3R I VR T E 5 SCXK
(71)2008-0016,
2 FiEEH&R
2.1 {i%-fii% 4 F Shiseido CAPCELL PAK C,,
3% #: (2.0 mm x 100 mm,5 pm) , Phenomenex C
WAL (4.0 mm x3.0 mm,5 pm), s 0. 1% H fig
JK(A)0. 1% W LN (B) B BEEVE (0 ~ 0.5 min,
18% ~90% B;0.5 ~3.5 min,90% B;3.5 ~ 6 min,
90% ~18% B;6 ~8.5 min,18% B) , i 0.3 mL-
min "' PERERE 10 wLo SR ESLIE & T# , £2  0;
Wi 455X (MRM) i 2, £ 2% S B o AW R
(CUR) ¥ & 12 min - L', & {k X (NEB) i &
8 min-L™" i (CAD) it ft 12 min- L', B F W%
FLE (1S)2 000 V, &+ Y5 B (TEM ) 450 °C, £ Il
BT I (m/z) HE T 447.1 ~ 271, 0 ( fif 15 R
26 V), WA E 271.0 ~123. 1 (i RE R 46 V),
DUB A 461, 1 ~285. 1 (REEAERE 25 V) WA %
285.2 ~ 270.0 ( #ilf ¥ fig & 36 V), N br Al K2 AT
581.4 ~273. 0( Rl RER 23 V)
2.2 AT
2.2.1 EHMESE AT AR R AR
BV (B AR - - - R 5:3:3:2) KR, 0 8
K B, B AR SE AT 20 min, 42 25 2L [T 30 min, BT
A2 WU AFIE L A R A 2 R 1 g mL !
M2 (AT A R AT M S R
W RBEAY WA 4.8,0.46,0.96,0.18 g- L"), mH 5
=20 CIA7, 4 1o
2.2.2 XTEBERW  ORERBOGESH AR
DB B S s % R0 i ik &, 1T
R0 AT & o BT i W R 4R B D 30,77,
15.15,30.85,15.69 mg- L' (I8 & % B8 5 A W,
4 CHM, 25 H o 2 B AR TR A X R A WG
BT 10 mL &, P EE-7K (50 50 ) 7 R il & 9
Jo v B T U o
2.2.3  NARIEWEOREROPRIBORN R X R O o, 10
mL A, B 2 2 20 A9 Bk B 1. 030 g-
L' B bRl A T T, B0 B 46 S i, T PP - 7K ( 50+

B oo
=
S
=
i



L, 45 < B AR 3 1 B A A R B P Y L 8L A

50) FiRE S 1.030 mg-L~" 4 CHH, % .

2.3 LAk

2.3.1 AL CRE B SD KRR 30 B,k
(200 £20) g, FEMLAESr K 5 41, 25 & H AT 3 oK
12 h J5 4% 15 g-kg 'Vl B BRI E , 9 T4 25
2,4,6,8,12 h W35 ) ik i ib BE 3 4, 7 BD 43 BOCs |
JFE L B NG T A, A B K L R
TR, PEARIR T, /N AN S 2T B S N A T
FHXZEBK I B, B ZUE - 70 C UK IR AT
2.3.2 ML KRS AR A
2 B RFEIE K (£ 0.5% 42 C) il & A8 513
A 2H PR A1 W 100 WL, A 1,030 mg-1L7 ' 4
PR 10 wL, i€ 1 min J5, IS PR L Mg 1 mL, %
WEVRA) 3 min, F 12 000 rmin "' ¥ .0 5 min, I
BRI W, AT, I B A7 100 wL B, T
15 000 r+min ™' A& B0 6 min, W 10 wL BEEE,
B b 55 P A 0 T RR LG AT TR A AT .

2.4 LEMEE BRCKRMZE ALK
100 pL, 4% 2.3.2 TR ik b 3, 542405 AW

WL, WL 1, R B L] ORI 2 v o R B B YO
T g,

2.5 SMEEREE W A RBIFIEA 25 K|
100 WL, 73 50K 25 A R 50IR G % B A 10 L,
Fie 2.3.2 TR Jr ik B AR SERE DLBT o Wk B R B A
b, E b 5 AR I 0 T AR B R AR b, 5 BT L
KR HEEE D ESFRBIE T BIRK N Y =
0.003 21X +0.102(r =0.996 7),Y =0.004 01X +
0.0912(r=0.9924),Y=0.027 8X +0.192(r =
0.9939),Y =0.387X +9.31 (r =0.994 4) , £k Ik jii
FEl 4> 5 M 6.150 ~ 3 077,3.030 ~ 1 515,6.170 ~
3085,3.140 ~1 569 pg-L~",

2.6 KEEEMMERE  BOKEE A5 K
V100 WL, Jin AR A3 % Bt 925 8 A AR L Ly 3 A
J VR B (QC) FEfh (n =5) LRI E 3 d,
ME QC F£ iy i 44 B /0 M SE I SR Wk B2 IR H N
FH ()R % 5E Je MERR R, WL 1, S5 AR RIA T I
FIA L H L R MR ORE 0 RE A H O OKS % FE RSD
5.4% ~11.7% , [ |a) 4% % ) RSD 7.8% ~ 11.9% ,

EETYSE RN R SNV o SN G Eo SO R HEWE RE-6.4% ~7.5% o
®1 BERZEFHEURSINBEZTESEHENE
HN(n=5) HN(n=15)

N A - -

i L A5 w8 S R RG-S G e 1
pg-L

/gL' RSD/% RE/% /ug L RSD/% RE/%
WA 6. 15 5.60 8.8 -3.9 6. 00 9.5 -2.4
307.7 298. 1 6.6 -3.1 310.3 8.9 0.8
3077 3134 5.9 1.8 3148 7.8 2.3
WHE 3.03 3.00 9.0 -1.0 3.00 9.3 -1.0
151.5 156.3 7.9 3.1 143.9 8.6 -5.0
1515 1 455 6.7 -4.0 1549 10.2 2.2
g St 6.17 6.50 5.4 5.3 6.10 9.9 -1.1
308. 5 309. 2 10.7 0.2 314.9 8.3 2.1
3 085 3315 9.8 2.5 3316 9.5 7.5
WA R 3.14 3.30 7.7 5.1 3.10 11.9 -1.3
156.9 166. 8 11.7 3.3 158.3 9.5 0.9
1569 1422 9.7 -6.4 1541 8.3 -1.8

2.7 PRIIAI AR R g O 3
AT B QC &, 1 2.3.2 TR A J7 ik Ab BE
0 TR 2 20 AR 0 s e TR 5 5 MRS R PR 41
BB, ARAFHY LT PO AR B e JEE ) X
TR N AR, e TR A, U T S0 R LU

2 Fh b PR i BT A5 0 e AR B A T A R B Il SR L
2, 45 5L R W 45 1 A0 #E A [R) 5T o e B A 4 B[] i R
75.5% ~87.7% ,RSD 5.2% ~12.1% , 75 & M. Bt
o o 3 BRI QC HERL (n=3) . JI s
PR R IR 2 859 SR, R A o oxsd B 5 9 A1, oAt

- 179 -



5519 %45 19 ) Hh S 5 R A g Vol. 19, No. 19
2013 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2013
100 - 2.0e5 2.0e5
A HEFE B 608 C
50 1.0e5 1.0e5
6.08
0 Llazo aa AV A 0.0 0.0 ‘1_
2 4 6 8 10 12 14 2 6 8 10 12 14 2 4 6 8 10 12 14
100
A EEE 4000 B 8.35 4000 ¢
] 8.35
30 2000 2000 i
0 NMMMM o A o 5 L
2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10 12 14
6.94
100 -
A I 1.5e5 B 1.5e5 c
= 1.0e5 1.0e5
s 50 6.94
5.0e4 5.0e4 l
0 e e e 00 () I I
2 4 6 8 10 12 14 2 6 8 10 12 14 2 4 6 8 10 12 14
100 e 1.0e5 R 9.99 1.0e5 C
A AEEE 9.99
50 5.0e4 5.0e4 l
oo i ANAS 0.0 — ~ 0.0
0 2 4 6 8 10 12 14 2 4 8 10 12 14 2 4 6 8 10 12 14
100 4.06 4.06
A HBEE (139) 6 000 B 6 000 C
501 4 000 4000
2000 2000
0 e Py 0, 0 0 ’
2 4 6 8 2 4 6 8 2 4 6 8
t/min

AR B 28 FFIE AL SURE Al 5 C. 4525 2 h 5 R U HE 2H 2R
1 BRZEAFETFS REEMNZENXT HPLC

F2 BRZEFHHEERSWRMEKEMERYRE(n=5)

S QE R HE 5 A
WSy P SR RSD T 1 RSD
W/ gL j )
/% /% /% /%
WA 6.15 76.0 12.1 75.8 12.6
307.7 80.0 9.9 86. 1 5.4
3077 78. 1 8.2 89. 1 4.7
AR 3.03 77.3 11.7 86. 4 13.3
151.5 87.7 7.8 84.5 7.1
1515 85.6 8.7 78.0 7.3
DU A 6.17 83.2 8.0 86. 8 7.4
308. 5 80.3 6.6 85.6 6.3
3 085 80. 8 5.2 89.8 4.8
WHER 3. 14 82.2 12.0 76.7 12.6
156.9 79.7 9.7 88.5 5.6
1569 75.5 7.5 90.0 8.2

% 2.3.2 TR J7 36 A0 B, BT 45 64 5% B o AR R J5E

YR BE B9 R A 0 IR A B N BRI A 10 L, g TR

A BERE AT, A0 SR W T AR, I A% B A A% Tk

JEE TP IE 20 2 ) R SO0, L3 2, S5 R R W45 4 oy

[ > 75. 8%, Fk 5T A IO HT 22

2.8 fesEtElE  HUIR P 3 AN REREZ R QC
- 180 -

FEAL 4% 2. 3.2 TR TP L AR B, 73 53] 25 A il P B 5
(14 3 I & 3% P o0 A 4 °C KA A ORAT 24 b 1 78 JY)
R T 5 5 SR L AE - 20 °C vkAH 9 &2 Bl 1,3 1
AR VR R RS 7 P 5 5 SRR A AE-T0 °C UK AR N IR AT 4 )
AR AR E I o SRR AR R P B AT A R
DUB A1 DU 5 RAE R WU EH A P e 4 C AR
724 h, —20 CUKAT N R Z VKR 1,3 K AE -70 C
VKA NORAT 4 S0 PR EE R Af o
2.9 HLREMIE  BUB A BUREAS fif UR S 5 B
L, B XK A A A 0 7 2.3.2 TR
DR AR BEAE G, R ] LC-MS/MS 5 B H 5 AR
KB 2,4,6,8,12 h 5 F A AP E A HAE R
DUB A1 DU A R i e S R L IR 2
3 itig

B MR e vh Ly 5 2% BRARE BORE I B ) B
B2, A RIS o Al SR 7 — 5 HEJE 5 R B A 2 AU 3
JRAE AR, W B o Mrali ok T IRME. R 4R & T
DUPE AL B SVREAS , A3 6 o 5 308 43 P B 7 o 1 B
U B P9 P 2% R I, I E L T T R R A

W



L, 45 < B RS 3 3 T B R O3 A R A P Y AL 8L A

140000 - -2h
Em4h
G h
Emsh
Em12h

120 000 {

100 000 -

80000 -

60 000 4

40000 4

20000 4

BESB /ng-g?

800
600
400
200

0

= . AN 7]

. 2 h
[ 4 h
. 6 h
I 8 h
12 h

60 000 5

50 000 4

40 000 4

BEA /ng-g”

it

H B B

RS /ng-g?

FRESH /ng-g”

30000 4

3
&
:

.2 h
—
. 6 h
EEEsh
B 12h

" B A

AR B AR COLEESH ;D WHEER

&2
A1 E0 R B A Ml A 10 A A B 1 i 8 S A
YRR T R ARS i WOBCR o 3 o A TR -
PR A1 T ARORE M L0071 5 90 8 AR % 3 0 v B AR L
BB AT RO AR R A e R R
R EDR S PR RS R DR S
AR KRB VB R A
I AN N O 3 R A E e o €
HMR252 h ST E B R BRI, 2 4 bk g
;85 R BB H L4 h JE JIF b B e
B AR /N O il R R T 5 DU AR T
oA 2, OO B /N il B DR R R
SAAE I R, S OG SCik g R — B ok
ST R B AT AR TR B R B R B R
B, 4 A i AR T 28GR
A K Skt ik —80 " &k
JI IR, B 4% Pk o AR T B RN o R
HAO A B E OO E O il R B AR 1
IR ZH TGS A0 R I RURE 2
P W 98 S5, o AT 32 B A B AL, X B
HR I P B3 3 AR R AR — e, A M A 1)
YRR I H 2580000 4%

[ &% 3Tk ]
(1] B i IM]. B bR 8W AL,
1995 ;6.

[2]

[3]

[4]

[5]

[6]

[7]

EREEFHERRSETBAERAFSHHER

PRENZL , J3 T, £ 5. 55 AR 5 % 1% o AR F 5 30k
[J]. 1 E25,2010,41(4) :676.

W B A A2 A B AR 2 AR P B O R
[J].)6m B ,2010,25(3) :544.

BUR A ZEMS . B 5 G B 2T S A B [T ] 5%
FHEE 25 4% 75,2004 ,21(3) :271.

AL N S, EBRAE L AF. HPLC [R5 B AR 4
Y 12 AR RS R LT b E S8 T R
#%,2011,17(15) .58.

RAEE R INVR SR, 5. WS T 2
LM RAE BT [T]. B SC 8 5 R = 2R K
2012,18(7) :142.

WANG Y, YAO Y M, AN R, et al. Simultaneous
determination  of  puerarin, daidzein, baicalin,
wogonoside and liquiritin of Gegen Qinlian decoction in
rat plasma by ultra-performance liquid chromatography-
mass spectrometry[ J].J Chromatogr B,2009,877 (20/
21) :1820.

FENG J, XU W, TAO X,

of

et al. Simultaneous

determination baicalin, baicalein, wogonin,

berberine , palmatine and jatrorrhizine in rat plasma by
liquid chromatography-tandem mass spectrometry and
after oral

pharmacokinetic  studies

of

application in

administration traditional ~ Chinese  medicinal

preparations containing scutellaria-coptis herb couple

[J].J Pharm Biomed Anal,2010,53(3) :591.

- 181 -



55 19 55 19 1) r [ 52 56 7 ) o Ak A Vol. 19,No. 19
2013 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2013
N NN AN Y /:: == » N — ALY >
I 96 T M TR 55 A AR I3 Y 245 A Bl O S Y
TH L RA AW E MR B
(. kFFPEHSKRFAEANER, L% 100700; 2. PEFEAHFHEFHAEN, LT 100700;
3. EHEMKEMBRLZEER, LT 100038)

[FEE] BMW:BR)RENEKEN BTN TSR 2 F (THP) FER R /NEE0E (Ber) 76 AR N 19 2548 3 J1 2402 2

F5iE R A 2 ok B vk LC-MS/MS [ i i Bl 75 JE A AL 1T 45 ) 98 T ML TR

55 G A IR I 5 A 1M 24 ¥k B2, Win Nonlin 24 3l % 41

WA FR IR B2 B S8, 858 THP F1 Ber 4> B 7E 0. 000 594 ~ 1. 188 ,0.000 536 ~ 1. 072 pg- L~ R I 1 B 47 1048 #: %
FLE G 3 AR YR B A E R S RS B K, THP # Ber (0 R E AR S S80 T, 208 (132.5 +
25.5),(132.5 +30. 1) min,C,, 43 M4 (0.55 +0.30),(0.31 £0.32) pg- L', &if: LC-MS/MS £, R &, & H T
IR 43 S (R0, AT I FH T TR T 9L VR S AR 0 AR IS 04 3D ) 2w 5, S ik — 2D 0 B 5 2 AR 8l ) 2 i

[XEHS]

1005-9903 (2013)19-0182-05

BEE T LA
[KBIA] JRMHMIRERN; EHIRO K hM/NRER; — T PR AT 88 155 3 16
[FESXS] R657.1+8  [Xm4RiREB] A
[doi] 10.11653/syfj2013190182

Pharmacokinetics Study of Guangtongxiao Foam Aerosols in Human Plasma

WANG Rui', ZHU Li', DENG Zhi-hao', LI Peng-yue’, PENG Jun-fu’"

AAP AN AN R AN AN AN AN AN A AR A A

[k EHI] 20130708(005)

[EL£WMB]  dtat B2y kK2 4R 200 H (2012 JYBZZ-JS046)

[E—1EH] T8, W+, EEEA, NFREZFEIGERTS TAE,Tel:010-84013737 ,E-mail : wr1981@ 126. com

[BilEE] ~ZRAMN, ML, AT, Wb E 25514 1T Bk BF 58 TAE , Tel :010-63926207 , E-mail : pengjunfu@ 126. com
[ 9] PR, M2, FTF, %, BR%5 %N Pk AKX

[10]

[11]

(12]

[13]

[14]

[15]

B PN Y 245 AR = AT 5 [T ] vl [ S 36 T ) 2
,2011,17(24) :101.

KA LA IR, A RS & T AN R (T2
BT 8 5 0 1 A B M F SR [0 ] I 2 2% AR
2011,36(23) :3332.

LR, B IRZEAT, S5 SR I AE A S 1) fg 9 R
T MR 3 AN [ 0 20 3 2 A il 4 B9 M W WA e
PELT]. 2554k ,2012,47(12) :1696.
AR, B AT, BREEG T ER A
XoF B A RO 3 R R R AR s [T ] s gy,
2012,43(11) :2227.

W0 SCIE PR 4 5 2R, % LC-MS/M Sk B 9% 8 5 5
H B R RN LU SHEME T ).
[E 265 Bl K 2741 ,2009,40(4) .348.

BRI, R DB R & ORI K BUR A2
RBh Iyt BB A (1], b [ 5286 07 ) 22 20 35,
2012,14(6) ;58.

Akao T,Kawabata K, Yanagisawa E, et al. Balicalin, the

predominant flavone glucuronide of scutellariae Radix, is

- 182 -

[16]

[17]

(18]

absorbed from the rat gastrointestinal tract as the
aglycone and restored to its original form [ J]. J Pharm
Pharmacol ,2000,52(12) :1563.

LIU T M, JIANG X H. Investigation of the absorption
mechanisms of baicalin and baicalein in rats [ J]. J
Pharm Sci,2006,95(6) :1326.

XING J, CHEN X Y, ZHONG D F. Absorption and
enterohepatic circulation of baicalin in rats[ J]. Life Sci,
2005,78(2) : 140.

Akao T,Sakashita Y, Hanada M, et al. Enteric excretion
of Scutellaria Radix, via

of baicalein, a flavone

glucuronidation in rat: involvement of multidrug
resistance associated protein 2[ J|. Pharm Res,2004,21
(11) :2120.
XIJEW], chfend , R B, 4. A 5w A R TR R IR
K VE /N B g e AR B Al B A [T ] 257
2245 2008,43(6) :664.

[ D74 S 4

~3

IS



