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WE BN 23 LmA L kMmO TS L R R T B K JRA R T BER S Sk R AR X R b P 6048 F 20k A0 698 - B3
w9 AT % (UPLC - MS/MS) M 2 7 ik Rt B kA 5 R By Kip F 3 AP LB A & Kaidd R 3D A FAT A A Z Ao xd 2209 % vh
Tk RHAA TR -0. 1% FEARER (B EAM) , 7Rk A 0.35 mL/min; KA ESI &, iE & F el X 425, % ke 4 X (MRM)
i) 2 4y 5% 2 R 5 0 o 25 3R JE L35 R PKSolver V2. 0 843+ 526 K3 A1 5 A 7 500 A ORI R/ RO 36 Ko AR R B B ik
PRARR 3t By Sk 7 Ae B By K AR AT IR R B A SRR L RA P, R T EE S kR R F M (11,.) 4 (416 +24) min =
(439 £ 16)min, ¥ ( Cow) #(21.6 £3.5)ng/mL #2(20.2 +2. 1)ng/mL, 25 — 8F & F @ AR (AUC,-) # (3 126 £246)ng/ (h + mL)
F2(2916+198)ng/ (h - mL); B kA 5% B & ki PR T a5 K RA 112 4 (654 +39) min #7 (634 £28) min, Cuw H (40.8 =
12.4) ng/mlL #= (30. 2 £8. 04) ng/mL, AUCo-. % (5 016 +453)ng/(h + mL)#= (3 653 £ 146)ng/(h » mL); X P EL R & 3k RAR 11,2 A
(459 +42) min #2 (461 £26)min, Cuu A (32.5 = 10. 8)ng/mL #2(23. 8 +5.63)ng/mL, AUCo-, 4 (3 045 = 146)ng/ (h + mL)# (2 039 =
117)ng/(h » mL) .2 3k % Fo ik BB 3k A 2 /i AR 5] AL 09 R AP IR 40 X AE R A B, 3 T mol i Rk 509 50 BORL A A B e #r R 46 A
i R S AR T AR B A B K A K RAR NI AT AR B ki KSR AR AR, A A T2 K898 7.
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Pharmacokinetic — Pharmacodynamics Differences of Wutou Decoction and

Modified Wutou Decoction: A Comparative Study
SUN Yu, TIAN Shucheng
(The Third Affiliated Hospital of Liaoning University of Traditional Chinese Medicine, Shenyang . Liaoning , China  110003)
Abstract: Objective To establish an UPLC —-MS/MS method for the determination of three monoester — diterpene alkaloids
(benzoylhypaconine , benzoylmesaconine , benzoylaconine) of Wutou Decoction and modified Wutou Decoction in rat,and to compare their
differences in pharmacokinetics and pharmacodynamics. Methods The chromatography was eluted with mobile phase consisted of ace-
tonitrile and 0. 1% formic acid — water solution at the flow rate of 0.35 mL/min by gradient elution. Multiple — reaction monitoring
(MRM) scanning mode was employed for quantification with switching electrospray ion (ESI) source polarity in positive mode. The
pharmacokinetic parameters were calculated using PKSolver V2.0 software. The experimental model of paws swelling,and pain model in-
duced by acetic acid in rat were establish to study the pharmacologic effects of Wutou Decoction and modified Wutou Decoc-
tion. Results  After modified, the pharmacokinetic parameters of benzoylhypaconine , benzoylmesaconine , benzoylaconine in Wutou
Decoction and modified Wutou Decoction were as follows: 11,2 were (416 +24) min and (439 +16) min, Cu. were (21.6 =
3.5) ng/mL and (20.2 £2.1) ng/mL, AUCo-. were (3 126 £246) ng/(h - mL) and (2 916 £198) ng/(h * mL); t1,2 were
(654 +£39) min and (634 £28) min, G, were (40. 8£12.4) ng/mL and (30.2+8. 04) ng/mL, AUC,-, were (5 016 £453) ng/(h - mL) and
(3 653 +146) ng/(h * mL); 612 were (459 +42) min and (461 +£26) min; G were (32.5+10.8) ng/mL and (23.8+5.63) ng/mL,
AUCy-, were (3 045 +146) ng/(h * mL) and (2 039 +117) ng/(h * mL), respectively. Compared with the model group,the paw
swelling degree and writhing times of Wutou decoction and modified Wutou decoction were both reduced (P < 0.05). Conclusion
Saposhnikoviae Radix and black bean in compatibility with Wutou Decoction can reduce the amount of the aconitum alkaloids in vivo. With

the better effect of analgesic and anti —inflammatory,the modified Wutou Decoction has remarkable inhibitory effect on adjuvant arthritis.

Key words: pharmacokinetic ; monoester — diterpene alkaloids; Wutou Decoction ; pharmacodynamic
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1.1 HE B 5Y

X% : UPLC = MS/MS 43 #1 & 4t (145 Agilent 1290
HE 25 50U AF £ 335 A AN Agilent 6460 % T3 K6 I £5 ) ;
LG16 - B il B0 ML (AL st B R B DL BRA DD 5
Vortex — Genie2 iR iEdR 71 %% (32 [# Scientific Industries
/3] ) 5 1208 BH T8 75 ) 15 Ui 4 (1812 Bandelin Sonorex
RK 24 7)) ; HWS 24 7Y B i K v 5 (g —1E R 2
XA A BRZS D) s Miui — Q BG4l /K AL (55 [ Mililpore 2
H)); AB265 - S L T K- (Ffi £ Mettler Toledo) ; PV -
200 B4 J b i A e A8 O AR B A A A RN 7DD

2. Pl G (£ ACS BRHMLY:) ;2R . O
Bt (3E1E Sigma A F]) , B A4 A 2lK , AR
FNBI R 3 A 4l 5 56 42 I AR R (CRA) A SR (5
021M0036V) #1 H 2% [# Sigma 2 A , i F B B AL 1%
W EE VA I 5 ORRBE R H R AT BURS R EL B
A F R BRIL I 25 7, 39 2630 7 P R 25 K 2E B R 2 = =
5t FEL AR ok 2 AT v 245 568 5 Ry 1 o 2R P 1% 3k T ko i
fn (A5 4 111794 —201303) , 2% F B 12 3k 5 i o) B
i (A5 4 111795 - 201303) , 28 F ik vk 1 3k 5 o) B
i (5 111796 - 201303) , & il AT /] o4 18 5 (4t 5
110736 —201337) , 3490 A rp B 2 i A e F e B

) ETE G SD KL 96 HL IR (270 +30)g,
YFAMIES ok SCXK (22 )2013 — 0015 B W AP/ L 48 H,
W g, KT (20 £2) g, PF AT HIE 5 2 SCXK( &)
2015 - 010, ¥ [ W5 /R ERFR 2= 5250 g s .
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12,1 Mo OR AR M %
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X HR St VAV« JBCAS X Rt o o RS R, A B A
S, DU B i 0T 8 25, $8 5, 1900 B T 5 R
W BB T HEL it S VA ) — 2 O v, P A R A
RIVASH T 5 F 1t s 9 (O FY T 3 % 3 Dt R HH kR
Sk B A R R Sk DR 5 5 0 3 5 ~ 5 000 ng/mlL,
2.5~2500ng/mL,2.5 ~2 500 ng/mL) ,

Pt S B R EGE 60 H G A il 1T 12 (5 H B PR
B R AT 3.0 g A ERROE , BRI, TR
5], 10 45K IR 30 min, KIS 1 h(E) , #5
B 10 min, 8 )2 A g, A I IR BRIE A 8 f &=
KL KIB A 1 h, B8 10 min, 8 J2 20 A JEat , & I Uk
W5 75 e 4 I Bl RS AR BRI , W S KA iR
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(b J5 e) o Bl B 53k b 7, R4 2 Hh 5 2= ] 2 4 i 7
B SkymAb T Femt R 2R S AL, FREBGE 60 H i Y
il SH B R VAT R E B4 3.0 g,
FEEME , W& kN b, e B 1S3k iz (b b))

P v P £ 0T 2 ARt B T i < 2 TR AR TR A
X FE R S WL, A ZS LK 45 WL, iR i€ 30 s, e il
b o 28 I 2R L R R R T 1 Sk B R R R R
Sk S0 AR I 5 3k SR 43 1 0.5 ~ 500 ng/mL,
0. 25 ~ 250 ng/mL,0. 25 ~250 ng/mL,

2) & A

3% 4 - Waters ACQULTY UPLC Cis 4 (100 mm x
2.1 mm, 1.7 wm); FLBHAH - 0. 1% F R /K 1 W (It 3 A
A) = i Gt gh Al B) , BB BE PRI (0 ~ 2 min B3 S AH A
H 95% —80% ,2 ~3 min B shAH A Ky 80% —70% ,
3 ~4 min BFREIAE A N 70% —50% ,4 ~5 min B} 75 3 AR
A 4 50535 1 0. 35 mL/min; FERE R 1 WL AR :30 °C .

3) g A&

HL I 2% 2 U5 (ESL IR , BB A 1 . 2
J 7 15 F- W CMRM) 5 G0 5 o Ay L < 28 HY BT 1% 3k
JifiK 590. 3—105. 1, KBS K JF0% 604. 1—105. 1, 4H
PR 153k B, 574. 3—105. 1, CER AT A 278. 3—180. 15
T4 (N2) P « 11. 0 L/min; Nebulizer: 0. 103 35 Mpa;
THERARLEE :300 °C 5 Rl #5 HL Hs : 4 000 Vo

4) it 3 B G AL 3 7

R BRI 50 L, A 200 wL . A] o] 55 i Tk
(20.0 ng/mL)#HE 1 min, T 4 C .15 000 r/min &[>
10 min, B 0SB0 8, JAWRACF /A AR T, 5
B 50 L HIEE - 7k (50 : 50, V/ V)R, T 4 C .
15 000 r/min 5.0 10 min, B F 35 W B HERE R P, B
1 pL 3
1.2.2 #HRIAFRE

B AR B Sk 4 SD REL(% 6 H) Bl
POK B RIAR B 12 h VB 44 TR IO (A 2R BD
20 mL/kg) . 43 B T 452 )5 0.083,0.25,0.5,1,1.5,2,
4,6,8,12,24 h BPHR ICHH KA B 408 UM 25 2 0. 1 mL,
FF 2 BN PTEE , 4 500 r/min B0 10 min, 508 EZ M3,
- 40 CIA7, & H.
1.2.3 AREMKHGZFRE

25 e AR S 25 25 R BUR 20 mL/kg, Zb T b Ak
J5 e I BT LA 0.3% CMC — Na Bt il BAS [ 5 9k JiE
Y R B T, M8 M 5 o L 0.3% CMC - Na Bt il %
0. 625 mg/mL PTRER, BEHE, BRI, B2t
RPN .

TR FRUAE Jirb Jl AE 7R A ST« R T U ME SD R R, iR
BRT IR IS BVENE SR 7 d AR D IRZA 2,3 h 5 2
BRI 19 N — £ SRR 0 B FE S 5 1 (0 h) S B
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5 . 0.9
4
X s 0.7
0.5
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D E F
1. TEAT T 2. EFEBALKRM 3. AFHBL LR 4. XFTRRL KR
A KRETEORE + AIFER + TR BER B-E XKREBRFEZIOmn e F 20
A1 RBHdoatmRReEn
%5 1,2,3,4 h BER AR HEI O SR R AR PR B ARG TR A CY) X RE 5T 5 (X0 2647 il
JEMPRKE % AUA B AR R R D EME L (S/ N) =10
REIKE = B K g R - K AT R AR AR IR 1.
MIKE(%)=[(XXBERAER -HETLER)/ A1 KBRAEREELR
XA REAR] x 100% At %55 E (ng/ml) = )35 42 R LLOQ(ng)
1.2.4 NEEBRH ARG LR L A 0.500~500  ¥Y=0.00124X+0.01430 0.9961  0.500
W R LA AN 20 mL/ ke, &7 b 1 B 0.250~250  ¥=0.00116X-0.00104 0.9968  0.250
C 0.250 ~ 250 Y=0.00454X+0.00614 0.9959 0.250

HTLA 0. 3% CMC - Na il 5% 1. 60,0. 80,0. 40 g/mL [
TR, AL JT e I HRTLA 0. 3% CMC — Na FRifilag 1. 28,
0.64,0.32 g/mL MIRZWR, & H a2 7 (1L 75 =il 2547
BN W), [ 25 5 H14022278, 4% R 45 F 30 mg) R
JG LA 0.3% CMC - Na FLHiI AL 4. 5 g/ L TR B, i+,
B IRG  IRS), B P ARHTIR 2) o
/N B R AL AR B R A 57 Ab T b Ak T e BRI
A2 )5 3 h, B IR R UGE B 44 25)5 0. 5 h, 25 N
W ZH 25 T 25K 0. 3% CMC - Na, 45 H /N B J85 3 5
0. 8% VKESER 0. 1 mL/10 go FH T H I 5 n] 5 | ke 1 44
N, F BN E A KA it S A R B B 4
XJHL,T\ %mﬁ%{fﬁiﬁzﬁﬁ? 15 20 min PN/ NEUHIA S

2 HR
2.1 TIEFER
BIRMEL 5 PO ALK 2 F LK + R

T+ ) BRI AR G HE 1L 201 TR IR Ak B
Ty A0 H AR ERE 45 R i 3 0 o8 T P RO
S BT BRI E , R T o SR E vk R ATt
TEELE 1,

LRMEC R 5 OR RS MK, B4 45 pL, A

A0 HR SRR S WL, IR E 30 s, G 5 W A b v Hh £
M 2EFE R 5O L, KA B, FE AT PR EREI 22 , i 5%
s B R R IA (17 X)) e /N Z 3 s, AREI A 43 06 1H]

A

EA AR TG K RARL,B AR T BL K RA,CART
BER 5 3k RAk, F AR LLOQ A RAKE Z IR,

PR 3 ORGP i P ARG P o 3 R
AT Lt AL A O, AR AL 3 R BT B VR PR HR 6 (A
a, 1 d NP BIAE 6 DA i, ST &30 1 A it i 2 7
3d, I H N H RS % 3 85 R D3R 2, 3R B D7 B e
FEUF AR % AT

k2 EhPdusypEiFE KRAEZBD RL B RAEERX
B4R (n=6)

i RERE BRKEE BAKEE EAR _@Mé iffﬁa‘-m
(ng/mL)  RSD(%)  RSD(%) (%) (X+5,%) (X£5,%)

A LO0 583 3.87 96.53 101.3622.98 102,92 4,15
2000 657 540 10034 9859424 102.58£2.73

400.00 4,56 4.7 9719 95.6723.83  97.46+5.48

B 0.50 623 505 10021 97.86+3.92 103.85£2.47
1000 7.46 5.18 97.86  96.5724.12  98.41+4.54

200.00  5.55 431 99.67  97.1922.64  97.17#3.23

C 0.5 5.3 6.48 10243 102.11£3.27 102.45:4.18
10,00 7.29 494 10369 96.46:2.73 101.42£2.96

200.00 512 6.33 97.87  97.45£3.67  97.46+3.41
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AN LR B SPATINAE 6 17, 1 S AR U A7) 0 PN s ) i 1T
FOAE (A 5 o5 BU2s F IS, AR AR L IR L v L e vk
JE 118 2290 % BE S AR A3 B, T SIS 400 R PN B g 0
1 AL LGAEL (B) , B3 B it vk B P AT I 6 1, $ Il i
(% ) =A/B x 100% o 75 FHUL S AHHS A 1 32 910 95 W I
il A5 AR PV Ve R A (] I L v R VR VA VR L
BeERE T A B VR B ATINE 6 13, 10 SR DA
P bR 1 04 T BR EE A (C), 2 BRSO (% ) = B/C x
100% ofi% HP i J5 0 ¥ B2 1) [l AC o3 AR 5 Jo R by L% 2.
SEILRE, B Ay I Re R A R S I E R

R PRI A BLAMIG P iR 3 AT R R 1Y) o
PERE S B ICE A BERESR Y L - 40 CR IR R 2
U — R 3 MBI A S5 B iR e Mo 2 2R
&3 R, M AR S E IR ICE 4 bR S AR S
16 B RE RS N ICE 24 b IR RE S R - R R A
B3 U MRAE SR VR T — 40 CUKFE N 30 d, &l
5310 RSD B/NF 15%
2.2 HR;AOFHE

5 LA G e K BRAR T34 2 — i i 2 0
K] 2 I 25 ¢ )5 B0 % F PKSolver V 2. 0 #4315, LL2h
P12 1 (o o) GBIV ( Couan) VIR IR I] ( £) FIZG —
B2 A (AUC) S S BERAEZ 21 25 8 )1 2%
R (45 B () 50 00 2 rp 28 g ) 381, HL A 5 2 A A P ik
FE) iz H SPSS 17. 0 et l2- A B o 25 WL 3R 4.5k
DB &2 B RS, 2R H IR 2 Sk T e A HH R v 1 3k
JEHRE) Coaes AUCo -, , AUCo- ¥ BE %,

JEEHREE /ng » mL!
60

JI A /ng - mL!
40

%3 A AERR RGBT RELEE(n=6)

BCHRAELD -40CRAEISD  KBRER 4 %4 24
RSD A% RSD RSD RSD A%
(%) (@) (%) (%) (%) (%)

RERE
(ng/mL)

b 4%

(%)

A%
(%)

A 1.00
20.00

400. 00

B 0.50
10.00

200. 00

C 0.50

8.64 100.58 8.4 7.26 6.78 102.38
5.37 101.63  7.65 7.83 8.02  98.97
5.79 101.21  5.47 5.68 7.64  100.97
8.20 10199 6.22 8.47 5.87 10125
5.43 102.65 5.98 5.61 6.12 103.26
464 103.73  4.26 6.72 6.46  102.58
8.78 104.68 7.3l 5.28 6.83  103.02

10.00 5.27 103.42 675 104.87 7.43 765 97.59
200.00 5.43 102.34 413 10234 5.46 7.92 102.61

101.23
103. 58
104. 54
104.72
102. 66
102.18
103.22

95.43
100. 17
104. 86
97.45
101.49
105. 61
98.93
101.42
103. 68

2.3 KREHKARATFN
WbT7 b AL TT e ANTRLHR BE Xl USRI 5 K B2
i 1 5 i) DR P B R A T4 25 SR LR 3 452 )
ESREAYLH AR L, 5| 56 2 5 T Il 1 4 o) K 4 T
[FIEE, b J7 b Ak T e o BE 7R ot AR 1 b A1 ] F3 SRR
VR R 2 K, e ik T b o IR 3 A R
IR TAbT7 e
2.4 IRERATEBRIEITN

Wb 75 b AL TT e AN[R) T v 6] il R 5 /)N BRI
TP A5, DA — 2 B [ PN /N BRERL AR YR B e A T 941 o
SEFLULIE 4,407 b AL TS e H IS IRIA S/ B HLIA
WHA —E WIE R, b 75 b b K3 AN
TR BE KT LR R B AL T e 1 AT, 310 R B i
HARX R E o

JEEERE /ng + mL-!
50

40
20 b 30 b b
30
20
20 20
10
10
0 t/min 0 t/min .
0 10 30 60 120 240 480 1440 0 ¢/ min
2 _1p O 1030 60 120 240 480 1440 10 0 10 30 60 120 240 480 1440
A B C
A RPERA L KR, B, FWBL KRB C. RKFPERE LR
B2 HERAAF)E3ALEERLLBNE -HHEA
A4 REREFRIRIE L KBENLSDAHERI N FHEH(X £5,n=6)
. 2 Cm_‘\ T s AUC() 1 AUC() - MRT, -,
o4 27
(min) (ng/mL) (min) [ng/(h* mL)] [ng/(h+ mL)] (min)
A 53%% 654 £39 40.8+12.4 30(30,45) 5016 £453 6054 £503 572 £15
KRk 634 +28 30.2 £8. 04" 30(30,45) 3653 146" 4716 +294" 554 + 12
B B3k 416 +24 21.6+3.5 30(30,45) 3126 £246 3894 + 164 314 £26
KRY kD 439 £ 16 20.2+2.1 30(30,45) 2916 £198 3593 +108 32519
C 5% 459 +42 32.5+10.8 30(30,45) 3045 146 4015 +126 367 28
KRL K 461 £26 23.8 £5.63" 30(30,45) 2039 117" 3025+116" 385 +27

E LA, P<0.05.MRT A -F3¥ 34,

18



2020 41 A 5 H 5520 555 1 4
Vol. 29, No. 1, January 5, 2020

China Pharmaceuticals

* KWHR -
Experiment Research

JE MK /%

40

30 A (n=10)
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10 e-25.6g/kg(n=10)
5{Wk3E (n = 10)

0 BRG] /h

0 1 2 3 4

E SRR, P<0.015," " P<0.01.® 4 R,
B3 & bFeddy e RREVRERIEA A SRIE 5 R RN IKAG 00

UNCEiiRLRT€
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50
40
30
20
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Off‘?tﬂzﬂ 8.0 16.0 32.0 6.4 12.8 25.6 90
b(g/kg) e(g/kg) FHE 2540 (mg/ kg)
B4 FRERZTREZLFT bFLT e s KB BRILIKAA R AR
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3 g

B R UE B UPLC — MS/MS A6 I T B 34 35 1o 7 2]
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WL R B A Ty v RS % RS AL Jm v
B A E A RE o3 BT D K IR AT ] B SRR
E, Zy T W R E R AR RN R AT A
PRSP B A3 FR0  , FT F  E
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P -2 Sk Dl AR 24 F T % 3K D P IR AT, Cos (LD
AUC, - AW 52T B o 1 25 AL DR S T B
ARG 1T v ) BRI 2 % S A A E A PN 1145 e, BTG
LBy P8 AT AT R B S Sk 7 B 1 o 5 Sk B —
i A DR U 1] 5 3 R 8, o LR A A
BT RS R R AR L, RS KA RS LR
AR G BRI T 3k B R b A T R P VR
RE T IEE AR

1 SUSR ISR B A2 i R ASE AL 39 A B O e 24
PPt S A TR 28 i Sk RAE AT, 75 25 F i vb i A
W) Z AT P i 25 R T A SR IBEEOR B2 b
WAL IS R IALTT b AL T5 e Xof A SUSEME 5 | kS 1) 2 i
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o TN B IE B PN JEE N TR S LR S P SAE P, L
FAETE T2 5 AR SRR AR LA R GE Wi b, PR 2 S
PRBIE , FHAR AR BN 2 /0 7] I Wy )it LR 5 B P%
S RN R S5 e T ARG S5 R R A0 T b Ak T e Xf
CTR BN BT P S A IR 3k AE A, Ak Dy

b IR AE L T4 DT eo
25 TR, A0 T b(RIEL R 5337 ) i 3 1 s AR

BOR AR TR RENAIT LSRN T — 2 RS

KA LR D S ERE T 555
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