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(UPLC — MS/ MS) i il & 5% 7 B il W 3o 3 A Ok 4 = EUB0 7 B % 2 BR Bs A 22 KT 09 &%, 9F s 5 PK A4 R R B 3% S 2 o T
(ELISA) s ) % s 75 b & o je A Z 1B(IL - 1B) A8 3158 B F — o (TNF — o) #97K-F, 53+ 404 5 4F 4 PD 3547 ; £ WinNonlin
Examples Guide 5. 2. 1 #4F 14 PK - PD A R RAELHMF L X W Ik R T F— BBk w8 (k)4 0.22h™, — &
Prig B # (k) A 0. 10 h 1,0~ 14 h #9225 3R & — ab M W & F @ AR(AUC,. ,,) # 6 584. 18(ng=h) / mL, Bl A8 F % 8 (k) _ LH) #
2.54h, KA ZH (b, _LH) % 5.89 h,iAuat 8 (1, )4 5. 70 h, AR E(C,, ) A 454.31 ng/ mL; % ¥ i P &8O L % )2
BRBE ko 4 0.20 h™' k4 0. 12 ™' AUC,_,, % 2 185.67(ng*h) / mL,k, _ HL % 2.69 h,k, _HL % 5.94 h,t, % 6.52h,C, A
150. 53 ng / mL, RAZ 2520 F S o i L — 1B F= TNF — o« AP 5093941 & o4 (E,) 5 2520 P 208 £ 4% (Ce) 9 PK - PD AR 5
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Pharmacokinetics and Pharmacodynamics Study of Acupoint Application with Duhuo Gel

Plaster in the Treatment of Rheumatoid Arthritis in Model Rabbits

WANG Rui,YANG Ruoyi,ZHUO Xuequn,WANG Jinrui,YU Chunfeng,YANG Jing
(School of Pharmacy ,Heilongjiang University of Chinese Medicine ,Harbin ,Heilongjiang ,China  150040)

Abstract: Objective To study the pharmacokinetics (PK) and pharmacodynamics (PD) of acupoint application with Duhuo Gel
Plaster in the treatment of rheumatoid arthritis (RA) in model rabbits. Methods Ten healthy New Zealand female rabbits were
selected, two were taken as the normal control group, the other eight rabbits were injected with ovalbumin adjuvant into the
scapular area to construct RA model and they were randomly divided into the model group (blank gel patch) and acupoint
administration group (Duhuo Gel Plaster) , with four rabbits in each group. Microdialysis sampling technology was used to sample
the articular cavity fluid of model rabbits. Ultra — high performance liquid chromatography —tandem mass spectrometry (UPLC —MS/MS)
method was used to determine the content of active ingredients columbianadin and osthole in Angelicae Pubescentis Radix in the
articular cavity fluid, and PK parameters were established. Enzyme — linked immunosorbent assay (ELISA) was used to determine
the levels of serum interleukin 18 (IL — 18) and tumor necrosis factor —a (TNF — a),and the inhibition rate was calculated as a
PD index. WinNonlin Examples Guide 5.2.1 software was used to fit the PK — PD model. Results The first — order absorption rate
constant (k) of osthole in the articular cavity fluid of rabbits in the acupoint administration group was 0.22 h~',and the first —
order elimination rate constant (k,,) was 0.10 h~' The area under the plasma concentration — time curve from 0 to 14 h
(AUC, _,,,) was 6 584.18 (nge*h)/ mL, the half — life of the absorption phase (k) _ LH) was 2.54 h,the half — life of the
elimination phase (k,_LH) was 5.89 h,the peak time (i, ) was 454.31 ng/mlL.
Columbianadin ky, in articular cavity fluid was 0.20 h ™', k, was 0.12 h~',AUC,_,,, was 2 185.67 (ngeh) / mL,k, _ HL was
2.69 h,k,_HL was 5.94 h,¢, was 6.52 h,and C,  was 150.53 ng/ mL. The PK — PD model equations of the inhibitory
percentage (E,;) established by the levels of serum IL — 1B and TNF — « in the acupoint administration group and the
concentration — effect (Ce) relationship in PD were E,,=91.72Ce/598. 35 + Ce,E,, =95. 72Ce/568. 08 + Ce,respectively. Conclusion The

PK behaviors of osthole and columbianadin in RA model rabbits are closely related to the PD. Duhuo Gel Plaster can achieve the

) was 5.70 h,and the peak concentration (c

max

max max

expected efficacy by acupoint administration.
Key words: Angelicae Pubescentis Radix; acupoint application; rheumatoid arthritis; rabbits; pharmacokinetics; pharmacodynamics;

microdialysis technology ; osthole ; columbianadin
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1. Osthole 2. Columbianadin
A. Blank microdialysis sample solution B - C. Reference solution D —E. Test solution
Fig.1 UPLC -MS/MS chromatograms
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Tab.1 AIC and SBC values of rabbit compartment model in

acupoint administration group

- AIC SBC i
By EAREA

A B A B
—EHER 177.85 145.78 180. 41 148. 34
ZEHER 178. 58 147.01 181. 14 149. 57

EANKRTE B A REOL B S AR EE A 2R,
Note:A is osthol,and B is columbianadine(for Tab. 1 and Tab.2).
R2 NMAABREEKRFREN S AFEE S ARRERR
PK &%
Tab.2 PK parameters of osthole and columbianadin in the

acupoint administration group

P ¥4 A B
ky(h™") 0.22 0.20
k(h™") 0.10 0.12
AUC,_,,,(ng-h / mL) 6584. 18 2185. 67
ky,_ HL(h) 2.54 2. 69
ko HL(h) 5.89 5.94
4,,(h) 0.12 0.13
L (D) 5.70 6.52
G, (ng/mL) 454. 31 150. 53

AIC{E FI SBCAH A BB /N, 5 3 — R 4L 45 B2
BT o AR LRI, AL 45 25 A R A — = ALY ALC
{H AN SBCAE YL T 2= A 5 ly 3 2 &l 2 v 01, oAz
Y525 1 h J O I TR T ARSI E g PR R A RK L
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A $RTFTE B, ZABOL T B 5 )28 BR
B2 RUKRHERRRTIZRPLEYIRE - K6 2
A. Osthol B. Columbianadine
Fig.2 Concentration — time curve of drug in the joint cavity fluid

of rabbits in the acupoint administration group
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R DL 45 25 20 GG S W2 W Wk Bl PR A AR, K
YL Y IL — 1B L TNF — o 300 22k PD 48 5 , 14 2
PK - PD#EAY L& S5 3 Hvp B R B KA
{8, Eco, N TTTHIE RN 1/ 2 255000 T WO 25 W0 B L kM
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R3I NUAHAFREMFDIL - 1B F1 TNF - a B PK - PD
PESH
Tab.3 PK-PD fitting parameters of serum IL -1 and TNF -«

in the acupoint administration group

AR E,.(%) E..(ng/mL) k,,
IL-1B 92. 68 346. 39 0.70
TNF - « 89.20 342.37 0.20
Ey/ % Ey/ %

60 E,=91.72Ce / 598.35 + Ce 60 E=95.72Ce / 568. 08 + Ce

IR IR

40

20

- T +C /ng-mL™' (0 #
0 100 200 300 400 500 0

A B
A IL-1p B.TNF -«
LR BRI RE R PR E
AIL-18 B.TNF -«

Fig.3 Concentration — effect curve of drug in the articular cavity

+C /ng-mL™!
100 200 300 400 500

B3 Ikt —30 R i 2%

fluid of rabbits in the acupoint administration group
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S Fre e B0 PR 1 28 RN AR L B 2 VA R TR 5
1) UPLC — MS/ MS %, Jr ik #p R (8 , 25 R Ewf , AL
PESf, /] FH T PK ST .
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