2076 * ¢ £ % Chinese Traditional and Herbal Drugs 3F 46 3% 25 14 3§ 20155 7 H

v BB R R KA MR ERRER AR L

Z F, AR, e, K #, £ T, ARE, LA
PR B, TR T 510006

It
H

W OE: By @EBE. B AR R R A ROEN TR AR DUERIA S AR R (R R,
RS EVE SERERRAATRERT R (MRS, FFERG 5 IR LR R I S R I BRI 28, 7 TR R T 2 7B HHY S8 S AT 1)
PRRR R REURE TR B s SR P 8 SV R Vo S TR R T I S IR AR Ah R LB AEIE R (D) 15w, #ie#%k R Rl D
Z IR TR EROENT IR, 58— I A [A)RE P9 R IR AU LV ERET (9 D, JFf e BREF R MESEE, SR i
W, HTER. AT R AR E A SN R TF 0.5~2.5 pl/min, AR S PR, 56 % e 5 Sefrse
36 1T [) RS s PR Aff i 0 8 AR AR 1 ul/miin, SRAEISRIAIFE 4 0.5 hs AR EY 1 ul/min. 7 EERTEKIE N 10~
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Establishment of skin and blood microdialysis sampling method of sinomenine
and triptolide in vivo

LI Zhou, WANG Li-sheng, BA Wen-qgiang, ZHANG Yan, WANG Ding, LIAO Wei-guo, FAN Wen-tao
School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To establish skin and blood microdialysis (MD) method of sinomenine and triptolide. Methods Incremental
method was applied and the recovery rate of sinomenine and triptolide was used as an index to investigate the impact of perfusion fluid
flow rate to the recovery (R). The flow rate and sampling interval were then determined according to the R and actual operation; The
reduction method and incremental method were applied in the in vitro study to investigate impact of perfusate concentration to the R
and a transfer rate (D) and the proportional relationship between them; Reduction method was applied in the in vivo study to investigate
and determine the stability of the probe recoveries. Results The recovery of skin and blood probes in vitro of sinomenine and
triptolide increased with the flow rate in the range of 0.5—2.5 pL/min. The flow rate was determined to be 1 uL/min and the sampling
interval was determined to be 0.5 h; The R of sinomenine and triptolide in skin and blood probes in vitro and D was stable and equal
despite of change of sinomenine concentration in 10—40 pg/mL and triptolide concentration in 3—12 pg/mL, indicating that the effect
of drug concentration on the MD probe R was small and that R could be replaced by the D; The D in vivo using MD method was
measured at 10 h. The D values of sinomenine skin and blood probe were (41.27 + 0.87)% and (37.8 + 0.99)%, respectively and those
of triptolide were (44.68 + 1.28)% and (51.35 + 1.15)%, respectively, indicating that the D of sinomenine and triptolide was stable
within 10 h. Conclusion The established method of sinomenine and triptolide in MD can be applied to investigate the kinetics in skin
and blood after sc administration of formulation.
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KU Dl LA R A2 AN S 3 T R I — P 7 A
WSS % (rtheumatoid arthritis, RA) = #B4M
W5, AR Triperygium wilfordii Hook. f. Fli
KJHE Sinomenii Caulis $EEU 12510 B G
B LR 1.5%, SR ABHRNEN
0.006 75%.

WEENTHAR  (microdialysis, MD) JEbf#E i
REEBARRIENTEORSs Gke ke, MAEDTE AR AN 24T
ENAS AR AL KRR — Flopr R AR R OB M
AR PR SEA AT IE 5 A P A i ik R 1 1 Ol
T, SEBUERIGIES:. ShAKKE, bt —PUHT
SE ST, NI AT LA 21230 25 W il A4 py J= 38 sl of.
WK H I, HAATAE. FEAh AR R, T 7F 5
B S, RS 1 AR R AT W2
R 3Ae,

AP AR R FH O W B AR5 ST FL
WIS J 25 20 5 (R B R R IR 29 32, AH SR G MY
TERFER R, ERARI R FERM T 29011
PR IR B DA S AROZE AT SR AE FE 2 1D B T 248 ] X iz
FriREr R (R e cspma™, DR e BUIE HEAT 1
TSI T B SRR, 2R
J5E CA K AR ARTGE W R 32 A IR TR SR R 152, A
BCENT LT AT M s AR SMEOE T 7 ik 4%
5 FESTAEARSGENT R ME J5ik, WAEARRGE
T SEEG ASHAE 2% o
1 NESHH

X LT BRI (LS 0774-200206, JFE> K=
99%) . TR AT Z (LS 140424, JFE /> $1=>98%),
a2 A E T T e oK O, R BoE
WEARFIA R A R, WA, ikl gl
Bk, AR REHE R A .

SD Kil, MM, AR (200£20) g, H)™
PN B 25 22 SR A AL, SVE TR
SCXK (#) 2013-0020,

Waters i SR AT (0164, 2487 KAMGIM 25, 515
%%, FEIE Waters 227 ; N3000 (Al TAEN,, Wit K
;5 AUWI120D HL T3 #rR°F. ELB200 HL-1-K°F,
HA S OB 5 549, £E BAS A+, £
5 MD1001 #E7F a8 #E2E = . MDO0100 v 4%
MD1002 #EVERSSZEE, MDI1000 ikl as, it
BE (CMA 30 MD, K 10 mm, B AHX 215
6 000). MKEFRE (CMA20MD, K 10 mm,
AR A TR 2 0000, it CMA A+,

2 FiEE%ER

2.1 BEEWMELAEEREENESREEL
2.1.1 g (3% 8 Diamonsil Cig £ (250
mmX4.6 mm, 5 pm); TR E A BT R R
A A EE-/K (55 045, AN 0.2% =241,
HEE-7K (50 500 A5k 265 218 nm;
RS A 1.0 mL/min; FEI N =R SRR
10 pL,

2.1.2 ARSI RS SRR 0] R
i 20.08 mg. T ABEHF FEX I 6.01 mg, 7lE
T 10mL &, AFEEHERZIE, 85, 5975
THEBHU T 9K 5 2 2.008 mg/mL AR 23 2% ik
JE 4 0.601 mg/mL FRIX I it 45

2.1.3 TGRSR b 5 A R %
PRAMYGENTBHPERE S : B 75 ul RS 28 B H 20 1R
afE A, BT 5 mL B, H A4 K
(30 : 700 WRERZIE, #EAJEE 1 mL it 0.22 pm
TUALIENR,  BNAS 75 R SN BT I A o R bk
R Y AE AR TGS AT 9T R e ) S - AR B R K
(30 @ 700 1477 I RERIBEAT B2 AT LB AT
P AR AT B A R AR TOE AT B PERE o ARAMRIAR N
TG BT B Ay P v A

2.1.4 5 AT F FE OB T BIPERE S S AR R )
M ARSNGB BIPERE i B 7.5 pl R BN
WG, BT SmL =P, HR-ARERK
(30 : 70) ¥R R ZIEE, #8512 J5H0 1 mL i 0.22 um
TUALUENR,  BNASFR A FF S ARSMROE AT I PERE it s
B T 3R B SRR LY AR A2 AT B PR A ot S itk
i VAR P 1 6 7] 7 T o

2.1.5  FRdEMIZERa il RS RO RN T A
FH 2250 HEL i 4598, 4% 1% 12.5.2.0 pl, 25.0. 4.0 pL,
50.0+ 6.0 puL, 100.0+ 8.0 uL, 200.0. 10.0 pL, 300.0.
12.0 uL FIARR SN 10 mL &, F R ESE
HEZE, WS REWREN 2.5 5.0, 10.0, 20.0.
40.0 60.0 pg/mL (1) F 5175 GO Lt v RN T i
WREEH 1.2, 2.4, 3.6, 4.8, 6.0, 7.2 ug/mL [{FHA
JHE 3R RS R, SRR IR 2,117 TR
AR, WRUCGHERE, HERERE 10 uL, BEAMEESERE 3
I 43 0 T TR T 23 T P =2 A T E, DA
WA (YD) X RERE (X0 FATEERIE, 24
AR e M2, 49 75 e [E] 9 7 FE Y=28 486.8 X+
73149, r=0.999 7, HHEATE 2.5~60.0 pg/mL £k
PER R R 135 AT R EHJ7RE Y=34 384 X+
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15210, r=0.999 6, T AMEHHRA 1.2~7.2 pg/mL
PR R RLT,
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2.1.7 Rt HOEHTAE RE 10 ul, 4>
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A-reference substance B-skin and blood microdialysate sample in
vitro  C-skin and blood blank microdialysate in vitro D-blood
microdialysate in vivo  E-blood blank microdialysate in vivo
F-skin microdialysate in vivo G-skin blank microdialysate in vivo,

same in figure 2
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Fig.1 HPLC of sinomenine

A A
A8 — S — -
B | AT
il
f‘ |
/Y —
i
C I\
Il
,“ |
,7‘\/‘/// S — ——— - -
D J|!
I wammE
/o /i
Ny AN
E \W
I
\l\
J\\j bAN
F ” N
| T A%m?
}‘ i ) ‘J‘\
_ / P \‘x 7“‘ A —
G
LS
0 2 4 6 8
t/min

B2 TABEEN HPLC
Fig. 2 HPLC of triptolide
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231 FRHIE AR T RERRAN A T T SR
Besdl  HU 100, 75, 504 25 pL 75 BERSGT S il 25
BT 5 mL &, FIRHZIF A 1.04 0.754 0.5,
0.25 mL H7 20 JiE FH SO0 U i 2, 30% Ll -2E
PERKE R RRNEE, 19575 RO ER A 7 T 3 i
WIE 43994 40,12 pg/mL, 30,9 pg/mL, 20,6 pg/mL,
10, 3 pg/mL FIVRA K -

232 HIRIVERAMEOENTIRE: K B AR BT
(RROZE BT IS8 20 o0 Sl T 2 AN 1 ORI 75 2 T
F R %4 304 9 ug/mL 11 30% L -7 7 # K
M e AR A o 7 NS R o7 N i R AP 3 o
REFIREE 37 °C, #3200 v/min, 3 ShHET S,
28 FAHER (30% LIE-AEFEER /KD LAASHI R4
BiE (0.5, 1.04 1.5, 2.0. 2.5 pL/min) [7]I} 5 i
WOAHOENTIRET AT HEVE, ARSI 1 h )5
WARRER, R 60 pL, SRR 6 ARG, %
“2.0 17T T A A3 I T RN T A R R
(R, T “2.2” R ARXIH R, 4R
W 3. I 3 AT DR RO T A TR
MULBAREHASN R, B BERARRPRE NI, R
HE BT E S, AR R A 0.5 pL/min I,
R f, ARk R AR AR B 2% 18
HIE R R, Al m R A A G AR
T A IRRAE I ), 25 2R3 7 I S vk B AR A
PEAfs BB, 5 AN AHGE B S 56 I S 56 5 0 BRI
() IR TRt R, 3 ] XS SIE 50 ) ) R ST 5 K4t
oA BRI, ARLKd, MEBREER 1.0
L /min IR THEG R SRRV EE R 7359k (69.7 +

90 1
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Fig.3 Influence of flow rate to in vitro R of sinomenine and
triptolide for blood and skin MD probe (n = 3)

0.98) %- (54.7£0.76) %, T3 H 2 B IR g %
R 51N (63.410.46) %. (42.8+£0.85) %, C
ZRLARE WL MGENT R BRI, Ptk % 1,
TR FEARIR BN 1.0 pL/min, OR8] B
4 0.5 ho
24 REKEXNEEHE. &
SHASN R BYS N

TEAROENTIRIG I, W45 2505 BRI
258 ik R R AR AR, 5 ER4ER R B 254
W RA AR, AR ME] R X3 M 24 I
HIREEIATIRIE: HAMERBOENT LI, 25911
R WH R SOENTIERAT I E , R AEARBOE TN
D A R ANENTRI 5P R FEATIRIE, (R
BHTVEMRTHERE 1 R A D AT, AT B
SARSN R A D[RR R
240 Wk ¥ R OB TR B AT R
I3y T O TR T, e TR L )
PipEes b, (RFRERE 37 °C, #3200 r/min, &%
WA “2.3.17 T 4 /ST HEORFT E A1 FH 5%
SRR E A 40,12 pg/mL, 30,9 pg/mL, 20,6 ug/mL,
10+ 3 pg/mL (1) 30% £ F-AE 3 KR G 153
WOBENTA, B2 AR (30%LFE-AEFEER KO
PUARFUAL S 1.0 pL/min [A] I 56 3 A8 AT R4k
TTHETE, S PRBURE T 1 h SRt S e
30 uL, LR 6 ERESY, & “2.1.17 TN kAt
53 VDN T DR T 23 T 2R I R S, R
“227 TR AKXIHE R,
2.4.2 WEVE OB B AR AT S 43 43 )
B2 T3 30% LA AR K I BERR i, B B T8
WG R B, PRBRELEE 37 °C, 3K 200 r/min,
JE BB, AU T TR 5 A T 25 Ik
J£ % 40, 12 ug/mL, 30+ 9 ug/mL, 20. 6 pg/mL,
10 3 pg/mL 1) 30% & FE-1 3 R 7K TE A Vi 7] BN %)
B RA M PR ET HEATHER, AP0 1.0 pL/min,
FAARRUR P 1 h JFCEEREA, BRI 30 uL,
A 6 EREM, H% “2.1.17 TR AR SR 4) Bl
JE T EORANE e s I Bk g, IR “2.27
TR ARIE D, SR IE 4. 5.

M 4. 5 T LUE H T BEIRAE TR BN 10~
40 pg/mL, B IR VIIIAT Bk R (1)
R F1 D {RFERGE HILTAHSE, DA 1) ol 5 IR
EFR4N R AT D 235k (56.304+0.54) %, (55.20+
0.63) %, MLEHEIASN R A1 D 235k (75.7+

R R R BRAN MR R
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Fig. 5 Influence of concentration to in vitro R of triptolide
for blood and skin MD probe (n = 3)
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JEH 3~20 pg/mL, 38R v A R R
MEERER IR R F1 D RFFFEE HAEAA S, WA
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T ) L8 YRR B 5T R o i ZER AT B AT,
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B R A E AV BN OENT RS RER R, H90
SR HIMERE, BT LAY SN 1% % SRR AE AR OB T IS
D HIREE M o
250  FEARRRRE S SR E RN RBRER

AN : BUREPE SD KRR, ip 20% 247 3H (6.0 mL/kg)
PRI, AT [ 52 TR b, HC S5 B AR R R
JRFRACHRET AR SR H A B ON RN A &
AABG 2 em), BE5 AR P g it ek,
Mg, REROENTIRE NET kAL NN, #
OB NTIRED 2 B WS B T4 25307 B IR I
SIFE RIS, PR U] B 7 T SR 1
P, P SURSRERAT N VR A B ] o K
RPN IRED, AR R 25 ORI
DALRFEERET Ab T 1R IR A o

MEEREF RN : BURETE SD KB, ip IT 254N
TS 500 Ulkg Sk r=AE R AL LIAL, ip 20%
BRI (6.0 mL/kg) BRI, A7 003 BF-E o 2%,
T5%WRE T BE, JT 3 em 2245 A 1, Bl S s i e
NS, Jr B EGH K, 0220 1 H S5 LA K .
BRI XA BE 5 mm HIIRRHA BT ET— v
RUNC, AN ERET SHAT 0= T A ANZ 2.5 em,
I 4 DB PRET [ TR AR, g8 k. #&

AR 2 P URORE VT, DAORFF IR B AL e
R

252 TEABOENTAE 7R AR R PR B i
NG, FTOZ T 45 W U TR R 7l 2 T FH 35 o
WREN 30 9 pg/mL IRAVE 1 mL, Ji BhoE T2
AR BT HRER, BRSNS 1.0 uL/min, V45 1 h
JE T URWCEE BT, &F 30 2> BIiicdE 1 Ik, B8
10 h, #ZM “2.1.17 TR k45 LF 43 0 e 1 bl
O REDRRT T A R R, R “2.27
TR A 2058 IR 7 28 T 3 AR BOE M R e
Do ZiR K 6. K 6 ATH1, HHE. T ABEH R
B RN BARET D AE 10 h WARFRRGE, &t 5
73 1T E BRI T A 1 PR 28 B IR IREH AN D 43k
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Fig. 6 Stability of D of sinomenine and triptolide for blood
and skin MD probe in vivo (n =3)



¥4

Chinese Traditional and Herbal Drugs 55 46 % 25 14 ¥ 2015 7 H

* 2081 °

RN D 30k (44.68+11.28) %. (51.35+
1.15) %, ULIHAERTIOE R, v H 5N I R ST
PREF D AN A OE T R IRE D, ki il
A BAEIATIR AL, 73 AN AR U IH T ST PR T R
BT B ARSNGB T 5 kT LU R R L AR
HCENTITSL, OB T AR T XU T LI K JEk
RGN T ST AT B AN ML I 248 2
W ATAT 1
3 e

ASERG BT RS T R R AEH 2 Rk
53 K Wk B M RGBT I v, W RSN S e T
OB T I B R HER AR H R I 29 ik
ANEXTREE R 1 S, BIRA T 0BT 5 ik mT AT
Ve, SAMEEREHARSN R A D LLRAREHEAR D 1)
FoE Mg, i T RAENTE T DU T IE AR moE b
SEEGIT R BN S, S fa o T R HAER R
B JR AN ML AE AR T 732

TEASZEY “2.57 TR N, #5525 45 L]
PREF 1) D Fifi A I 8] P A 17 FRAEG, IX I L T 7T LA
2 P BRVEI 2 TEARTSOE AT I 259010 R, AR
A S0 A FE L R N 5 b —Fh B 38 1 A
H AR, IR AR S N AR R
SRR 2500 R, AN VE 5 H 412 [ 1) 2440 ot
HEIRE . AR T DLIEREAN IR SRS IE — IR EH I
R, MY R SEZE R R R Dsh s, A sz
SE R WIRER 10 h WAERR D A E 1, BRI U AE
TERTOE T o5 251500 2 PRET 1) D RIATAE 24 10 h Y%
B D, BETTARSE SOBMTEHEERER I R, ATREAG
S TR MESE

h T R I TOE BT X S 5 B ) N R 1) 5
W, SIS AR M HERAYE, AERTOENT, 2 E
VRE DLV — B0 FH R 20 49 it 30 8 2 2 B AL 1) B I
W, ASSEEG T IS RN 30% SR L
K SRR A T A T TS AR TC I P IRV A BE AR,
N TR AT R AERE R T R, kR
FE AR ED R, ARSI SCERIRIE LR T
30% £ IE-AE B ER KA A A REIR

S5 FH 3Gy R0 ok 7255 5 T He R S0 AR A
WOBHTHREE R A1 D HIsg sy, IR DTk FE (1)
Ak, R A D ORFFRSE I HARSE,  ftn] J7E 4R
FENTINAT LA D AR R AE AT LERGIOE T SE R
R ZEBAAIMENER, HEelE D, nfLURHE A
HIRSN R AN D (¥ bAoAk g RUOM, DRk %

THE ARSI R A D Z MR RN EE . 76— € [PARFR
TR, RSN R A D AN IR FE Y A Ak BT AT 45
th D AR WL, BEIAEENE RIS 2K N D B
LT, RERTSHAZIN 2R N R, BT ARSE R A1 D
i A — i W BEAN AR A (I 00 MR W] LATH AR
Ro ARSZIGAEARTOENTH 73, BEANROENTRE b o2&
— AN TR B HRAR 1), i CAGOZE AT A oo P ot A JEE Y
VA IX AN I [A] B 1)~ 38 L ik 2, 71 LA D AR A,
I TE) g R AR BRAE I, ARG SR 258 5 5T e i
AR 2 s o 2 90 L e B s ) BB 1180 T Bk 204 Sy
ARFR, T AN FiE DA R) B PR 2% sS4 R AR B o
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