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Effect of petroleum ether extract from Platycodon grandiflorum roots
on pharmacokinetics and tissue distribution of tylosin tartrate
in mice after oral administration

Chen Wen, Li Yinglun*, Ye Gang, Shi Fei

(College of Veterinary Medicine, Sichuan Agricultural University, Yaan, Sichuan 625014, China)

Abstract: Tylosin tartrate was used as a target drug in this study to investigate the influence of petroleum ether extract
from Platycodon grandiflorum roots on the pharmacokinetics and its distribution character in tissue of mice by oral
administration. The concentrations of tylosin tartrate in mice plasma and tissue at different time were determined using
high performance liquid chromatography. The pharmacokinetic data was calculated by Pkslover program and analyzed
by SPSS19.0 software and non compartment model. The result showed that the curve of time-concentration from tylosin
tartrate in blood exhibited multiple peaks, compared with control group, half-life time(t;,;)became shorter, peak
concentration and peak time decreased, area under the curve(AUC)and mean residence time(Tyr)decreased as well,
however, numerical value of apparent volume of distribution (Vz) and clearance (Cl) increased; It was showed that the
concentration of the drug in heart was in the highest among tissues. In general, petroleum ether extract from Platycodon
grandiflorum roots could significantly influence on the pharmacokinetic parameters of tylosin tartrate in healthy mice,
including on speeding up drug absorption, relieving the degree of absorption, diffusing drug in bodies, and accelerating

its rate of clearance.
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0.2 mL/10 g 3 ( 2 8 32 pg/ml)
10 20 30 40 50 60 &0 100 3 24 h
120 180 240 360 min 5
(3 000 r/min)10 min 20 C 3d 1
( 32 8 2 pg/mL 3
) 20 3
C
= /
1.2.4 BEBARAELSZNHNL x100% =
1) /
32.0 mg 100 mL *100%
100 mL 320 6)
ug/mL 0.25 mL
2) ODS Ciq 3 (2 8 64 ug/mL)
24 h 5 3
(150 nm x4.6 nm 5 pm) - d 3
(2 mol/L pH 2.540.1) 40 @ 60 @ 8 64 ugml)
1.0 mL/min 30 C
290 nm 20 pL
3)
1.2.5 #aEaE
0.5 mL 1.5 mL
2 min 10 min 12 000 /min 10 PKsolver
min 0.45 pm 20 uL SPSS19.0
le L2 #RE5H
mL 0.25
ml PE 0.75 L , 21 MIRFEREVFRELZ
min 10 min 15 min (Y)
0.45 um 20 uL ©) Y=15.495C
4) 0.5 mL 0.2292 r=0.999 7
2.2 (HAMMAYIRAERZ
32 16 8 4 2 ug/mL
- HPLC ™
©)
1
1
0.25 mL *1 BABRFERESEHADWIRERLZSE
Table 1 Standard curve of tylosin tartrate in several tissues
/(ugmL™) r
(64 32 16 8 4 2 1~64 Y=19.424C-1.8323  0.9999
pg/mL) 264 Y=20.404C-15.366  0.999 3
HPLC Y I 1~64 Y=21.471C-73175 09994
1~64 Y=20.517C-1.9021  0.999 9

5)
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Fig.1 Standard chromatograms of tylosin tartrate in control groups and treatment groups
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*2 BAMRRERMVERELRPMEKE. BRRBEEEE
Table 2 Standard substance recoveries and precisions of tylosin tartrate in plasma
! ; ; % %
(ngmL™) . RSD/% . RSD/%
(ngml™) (ngmL ™)
32 29.3+0.019 0.49 29.44+0.440 00 0.99 91.5+0.13 76.5+0.086
8 7.38+0.013 1.70 6.96+0.016 00 0.71 92.3£1.90 79.5+1.500
2 1.924+0.032 3.30 1.88+0.000 21 0.93 95.9+8.10 94.4+8.000
yH 40 kE O BT fE i Ts = 75%
2.4 HLAERBBEES KGR E KR
3
(RSD) 10%
3
*3 HAHRPEARRREZHBEEE SEIKE
Table 3 Recoveries and precisions of tylosin tartrate at different tissues
/ 0, 0,
1 / / /A] /A)
(ngmL™) : RSD/% A RSD/%
(ngmL—) (ng-mL ™)
64 64.30+0.130 0 0.64 64.60+0.012 00 0.18 101.0+0.33 104.0+0.36
8 8.06+0.003 1 0.81 8.17+0.001 40 0.47 101.0+0.53 100.0+0.54
2 2.09+0.000 9 1.70 2.154+0.000 52 1.30 104.0+2.20 104.6+2.40
64 64.30+0.220 0 0.89 63.10+1.600 2.50 98.5+3.90 107.0+4.70
8 8.92+0.013 0 1.20 8.29+0.230 7.00 111.0+1.30 116.0+1.40
2 2.39+0.002 4 2.30 2.45+0.014 4.10 118.0+1.90 108.0+9.20
64 65.10+0.310 0 0.96 65.20+0.320 00 1.10 102.0+0.78 116.0+1.050 0
8 8.12+0.012 0 1.40 8.23+£0.021 00 1.90 102.0+1.70 116.0+2.200 0
2 2.284+0.002 1 2.10 2.244+0.000 52 1.20 114.0+4.40 114.0+0.002 1
64 64.20+0.240 0 0.86 65.40+0.081 00 0.52 100.0+0.57 110.0+0.71
8 7.98+0.005 1 0.95 8.11+0.001 20 0.57 99.7+0.69 112.0+0.89
2 2.03+0.004 6 3.80 1.92+0.008 30 5.60 102.0+3.30 120.0+4.60
25 MAKRERE
4 4
x4 WHRASHEERIAMMAREIRE N =3)
Table 4 Comparison the tylosin tartrate concentration in mice 4 h
plasma at different groups(n =3)
/min B /(ugrmL™) . .
/(ug'mL ") 2.6 /NREYZHREN N FHFE
10 12.80+2.50 —
20 7.19+0.29 18.900+0.34
30 17.30+0.59 18.900+0.22 2 2
40 10.10+0.34 19.300+0.22
50 25.80+2.20 —
60 15.60+0.61 —
80 42.10+4.70 4.310+0.033
100 27.80+0.69 9.190+0.071
120 19.40+0.98 2.610+0.015
180 4.24+0.001 2 1.130+0.005 3
240 1.73+0.000 47 0.910+0.004 1

360 1.23+£0.008 1 —
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Fig. 2 Curves of tylosin tartrate concentration versus time in
mice plasma at different treatments
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Table5 Comparison pharmacokinetic variance of tylosin tartrate at different treaments in plasma of mice(n=3)
typ/min - Tpe/min - Cpa/(ug'mL™) AUC/(ugrmL™"-min) Tyg/min Vz/(L'kg™) Cl/(L-kg"“min™") F/%

51.94 80.00 42.12 3626 108.90 12.09 0.160 0
45.75 40.00 19.31 1374 74.57 27.60 0.4200 37.9
tin Tmax Cmax AUC -
Tvr Vz Cl

2.7 AL SE

3 3
1200 14 -
1000 |
3 M
=)
& 800 L u]
=
600 |
400 |
200 | -ﬂ
0 leomlam—te e o | AL 1 P 1 |_l‘||J_||_|—||
10 20 30 40 50 60 80 100 120 180 240 360 10 20 30 40 50 60 80 100120 180 240 360
/min /min
30 - 80 -
&
S ¥ H B o i ©T g i
—
e 1 = .
3 20 n 2 50 4
= BB = - £ -
< “ = = 7
N 4
. N 4
“al k4
10 | ?
| 7
| ?
5 A 7
B | B k4
n 4
0 1 [, B4
10 20 30 40 50 60 80 100 120 180 240 360 10 20 30 40 50 60 80 100 120 180 240 360
/min /min
3 FELLTRTE R SELN AR E
Fig.3 Trends of tylosin tartrate concentration with time at different tissues
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