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[ Abstract | Objective: To study the pharmacokinetics of sinapic acid from stir-fried Raphani Semen in
normal rats and the correlation between pharmacokinetics-pharmacodynamics ( PK-PD) in asthma rats. Method :
Normal rats received 4.5, 9, 18 g+kg ™' of stir-fried Raphani Semen by oral administration, respectively. Blood was

taken from ophthalmic venous plexus at different time points according to the experimental design, the plasma
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concentration of sinapic acid was analyzed by UHPLC-MS/MS, and data analysis was performed using DAS 3. 2. 8
software to obtain the pharmacokinetic parameters. Rat asthma model was established by intraperitoneal injection of
ovalbumin with aluminum hydroxide, and treated with ethanol extract of stir-fried Raphani Semen (low and high
doses of 4.5, 9 g-kg™'). After treatment for 3 weeks, taking blood at different time points, plasma and serum were
separated. UHPLC-MS/MS was established for the determination of plasma concentration of sinapic acid, contents
of interleukin-5 (IL-5), immunoglobuin E (IgE ), tumor necrosis factor-o ( TNF-a) in serum at different time
points were detected by enzyme-linked immunosorbent assay ( ELISA), DAS 3. 2. 8 software was used for PK-PD
model fitting and data analysis. Result; After normal rats were administrated with low, medium and high doses of

stir-fried Raphani Semen, the peak concentration ( C ) of sinapic acid in plasma were (29.35 = 10.32),

max

(62.70 +27.47), (137.33 £40.95) pg-L™', its area under the curve (AUC,,) were (92.83 +27.16),

(240.74 +75.09), (633.95 +195.88) pg-L ™ '-h, its peak time (T,, ) were (2.58 £0.80), (3.00 +0),
(5.50 £1.23) h, respectively. Compared with the low dose group, AUC,, and mean retention time ( MRT,)

max

were all increased in the medium and high dose groups, showing statistical differences (P <0.05, P <0.01). The

linear relationship of AUC,, in sinapic acid was good within the dose range of 4.5-18 g-kg™'.

After treating with
ethanol extract of stir-fried Raphani Semen for 0. 083, 0. 167 h, compared with the model group of asthmatic rats,
serum levels of IL-5, IgE, TNF-a of the medication groups were decreased to different degrees (P <0.05, P <
0.01). C,,. of sinapic acid in the low and high dose groups were (58.43 +29.94), (61.16 £18.79) ng-L ™",
its AUC,, were (188.75 £37.07), (247.90 +36.89) pg-L '-h, respectively. AUC,,, apparent volume of
distribution (V, /F) and clearance rate (CL,/F) all increased significantly with the increase of dose. The best
pharmacokinetic model of sinapic acid was fitted as a one-compartment model for extravascular administration, PK-
PD model may be applicable to indirect connection model. Conclusion: The plasma concentration of sinapic acid
is correlated with contents of IL-5, IgE and TNF-a, dosage and functional state ( pathological or physiological
state) can affect the pharmacokinetic behavior of sinapic acid from stir-fried Raphani Semen in rats, and it has a
certain correlation with the anti-asthmatic effect.

[ Key words ] stir-fried Raphani Semen; pharmacokinetics-pharmacodynamics; sinapic acid; asthma;
immunoglobuin E; interleukin-5; tumor necrosis factor-a
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Fig.1 Extracted ion flow chromatograms of plasma samples after

administration of stir-fried Raphani Semen for 30 min
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Table 1 Pharmacokinetic parameters of sinapic acid in normal rat plasma after administration of ethanol extract of stir-fried Raphani Semen

(x+s,n=6)
1 ST T R SR )
SR/ AL

) = 41 rhR) 2 1R A7) k4
T/l 2.58 +0. 80 3.00 £0 5.50 =1.23%>%
Cro/mg L7 29.35 £10.32 62.70 £27.47 137. 33 £40.95>%
T,,,/h 1.69 £1.63 1.74 0. 61 4.18 £2.29'
AUCy, /gL ™" +h 92.83 £27. 16 240.74 +75. 09" 633.95 +195. 88%%
V,/F/L-kg ™" 1.51 £1.06 1.10 £0. 40 1.74 £1. 18
CL,/F/L+h™'-kg™! 0.52 +0.35 0.45 +0. 12 0.33 0. 12
MRT,,/h 2.57 £0.23 3.64 £0.70% 4.98 £0.55%%

U S ST R G AL B P <0.05,7 P <0. 01 (K 4 []) ; ST B4R b A WAL # P <0.05,4 P <0.01,
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T s Do) IL-5 1 TNF-o B 2, L2 3. 4530455 TE 4 4L I
o0
P BUR 4K LT o 1L, 1gE A TNF-o0 5 4 5 7
2 (P <0.01); 5ECAVZH P, 2 25 245 2 K LI T
= 50 HOIL-5 & 7 0.083 ~0.167 h B & J& A (P <
A B - A ¢
0 T3 537 T ¢ "8 50 0.05),IcE & & 7F 0.083 ~4.5 h B B MK (P <

t/h

B2 EFEXRARFEFENFEEFERYETFROA MK
(x+s,n=6)

Fig.2 Plasma concentration-time curves of sinapic acid in normal
rats after oral administration of ethanol extract of stir-fried Raphani

Semen(x +s,n=6)

2.3.3  RUEIEARAIE  BUE R A B2 KR
41 0. 5 mL it A EDTA HiEEE 3 47 H 40 M4k
AR 2R, S50 5 IE R 4 A, A 2 b 2
SR T A 40 L K W TR P R A0 KK 1 3 B
(P<0.05,P<0.01), 03 2, BW&H K42
0.5mLT 4 C# % 2~3h,3 250 r-min"' 5>

*3 HHAKXRMFH IL-5,IgE 1 TNF-o REHME (v £5,n=8)

0.05,P <0.01),TNF-a % & 7£ 0.083 ~0.5 h A i
FEAR (P <0.05,P <0.01) ; & BIED SRl 7% L i 7 2
2H Y4 BE 3 of AR IL-5, IgE, TNF-o & & 3k 3 /0 <
SAE , T T 7 i 2 3 — 5 1 el A o

®2 BEHARBEMIERITE (vxs5,n=8)

Table 2 White blood cell count and its classification in rats from

different groups (x +s,n =8) x10° (4~/L)
215 EEIRER v e 240 i 4K IR i e 240 i
E#H 12,17 £1.53 1.52 +0.38 0.08 +0. 03
MR 15.78 1. 65% 2.41 £0.90" 0.16 +0.07%

F5EFERALKEYP<0.05,2P<0.01,

Table 3 Serum levels of IL-5,IgE and TNF-« in rats from different groups(x +s,n=8)

25 51 t/h IL-5/ng- 1.~ IgE/U-mL ™! TNF-a/ng-L ™"
- 170. 29 +10. 32% 3.36 +1.80% 218.77 +15. 56%

LR - 255.95 +94. 48 6.35 0. 84 300. 49 +49. 10
1B ST v R 0. 083 199. 78 +40. 00" 3.93 +1.78% 244. 84 +18.30"
0. 167 192.11 +47. 15" 3.70 = 1. 19% 238.82 +31. 18"
0.5 196. 64 +46.97" 3.73 £0.59% 243.66 +28. 121

1 189.71 +64.71% 3.54 +1.26% 264. 80 +30. 30

1.5 215.91 +52.53 4.25 +1.14% 255.58 +46. 89
3 233.38 +57.47 4.68 +2.29" 250. 00 +43. 73"

4.5 168. 00 +58. 49% 4.88 +1.14" 266. 82 +19. 44
6 195.79 +61.58" 5.15+1.12 236.71 +14.93"
7.5 215.27 +57.75 4.93+0.57 233.02 +40.77%
9 205. 18 +59. 76" 5.81 £1.50 244,33 +31. 44"
3T F R 7 = 0.083 183.29 +12.27" 2.43 +0.30% 214.36 +15.61%
0. 167 195.81 +53. 73" 2.62 +0.81% 213.93 +46.45%
0.5 209. 62 +30. 52 4.05 +2.19" 209. 06 +47. 577
1 212.64 +35.71 2.81 +1.09% 206. 59 +56. 86%
1.5 185.39 +29. 98" 3.44 +2.07% 232.61 +53.92%

3 188.90 +57.55" 4.61 +1.85" 278.18 +43.79

4.5 187.99 +33. 16" 3.68 +1.59% 260. 04 +45.76

6 210. 66 +31. 37 5.19+1.95 261.35 £49. 94

7.5 207. 88 +43.38 4.79 +1.84 274.23 +46.78

9 224.87 +51. 66 6.07 +2.45 273.74 +51.07

W SRR A P <0.05,Y P <0.01,
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2.3.4  ZyrEdRbangiE  BUD SRR TR L
KRR A 0.5 mL j& A EDTA 4t # & o,
3250 remin "B 0> 10 min, 75 K B 3 KE S, SR
UHPLC-MS/MS #H47 & & . KH DAS 3.2.8 &
RS 1 = 280, 2503 ) AR R DL GE 15
SRR IR 4 2 m 2 LK 3

x4 BHEARAFTORBETFERUBRTFERNATESH (v £,
n=8)

Table 4 Pharmacokinetic parameters of sinapic acid in plasma of
asthmatic rats after administration of ethanol extract of stir-fried

Raphani Semen(x +s,n=8)

- . d:,b%“"“‘% =} J:/[xf“*“% =}
SH/ AL PRI T DA
PG5 B 4l Eink//R=El Rt
t,,/h 1.97 £1.03 2.65+0.97
Con/pg L7 58.43 £27.94 61.16 +18.79
T\/h 0.32 +0.21 0.36 +0.35
AUC,,/pg-L~"+h 188.75 £37.07 247.90 +36.89%
V,/F/L-kg™! 0.72 £0.17 1.45 £0.49%
CL,/F/L+h~'-kg™! 0.28 +0.07 0.39 +0.05%
MRT,,/h 3.20£0.42 3.59+0.37"
80
70 —— AL
T, 60 — R4
o 50
S
g 30
= 20
g 10
0

° 1 2 3 4 5 6 7 8 9 10
t/h

B3 BEXROBRARAANENKEFERYEFFROANME
(xxs,n=8)

Fig. 3 Plasma concentration-time profiles of sinapic acid in

asthmatic rats after administration of ethanol extract of stir-fried

Raphani Semen(x +s5,n=8)

2.3.5 Hdlagit R SPSS 19.0 i A7 5L 4
BAGEAT AT PR ERDL x s Fon . Al HERCR
MR E R Z00r,P <0.05 FmERHA5IT#
B, P<0.01 RREFWMAGII¥E L,

2.3.6 PK-PD BIRUSLG AR I 25 vk B A9 °F- 414
5 FH DAS 3.2. 8 B4 %) 848 dE 47 8 e b 43 #r , Lok
b A5 B SV ) (ATC) R0 /)N | 58 22 5F- 5 A /s DL &
P05 B K I B s 1, 0T 25 6 5 JEHE I 45 1> 48 A
DA B A5 750 f 7 B 0 R e A B A A0 DL
245 J5 17 18 0l 245 Wk R R 25 AR HE A, AR BRIl T
IgE , IL-5 , TNF-a 7 5t 4 25 3048 A, 76 PK 452 U 5 fil
ST PK-PD 25 AR W AR 5 R E =, x

114 -

C'/(EDy” + C") A7 431, s E N 25 %00 {8
E, R 0 e RAONAE, y WIEAIRAF,C H
YU B L ED R B K 25501 50% I XTI 4 A

JE(E o 255 % B Sl T B 4 P Ot TR A 2 3h
ARG R I E SN 2 — P AR, WK 5 0%
FR5 1IL-5,1gE , TNF-a R 18 b 48L& B g, W 3%
6 3 R - B 2k LI 4

xS WEBFEROPFFROSERSZETMN
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Fig.4 Concentration in effect compartment and effect profiles of
sinapic acid after administration of ethanol extract of stir-fried
Raphani Semen in asthma model rats with IL-5, IgE, TNF-a

contents as indexes of efficacy(n =8)
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