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Preparation of adprin-B-cyclodextrin inclusion complex and its
pharmacokinetics in chicken

SU Ting-ting, RUAN Xiang-chun,ZHOU Fei-ya, YAN Ran,ZENG Ming-hua

(College of Animal Science and Technology Anhui Agricultural University , He fei,Anhui 230036 ,China)

Abstract: [Objective]l The aim of this study was to prepare the inclusion complex of adprin-g-cyclodex-
trin and evaluate its pharmacokinetic behavior in chicken. [Method] Adprin--cyclodextrin inclusion com-
plex was prepared using solution-stirring method. The influence factors were ratio of the amount of sub-
stance, temperature, volume ratio of acetic acid to water,and mixing time. The best preparation method was
determined by orthogonal test using comprehensive score (sum of inclusion rate and solubilization ratio) as
index. The identification of the inclusion complex was carried out by ultraviolet spectra,thin layer chroma-
tography,and phase solubility method. The blood samples from 10 chickens fed with a single dose of either
adprin or adprin-B-CD inclusion complex solusion were collected to measure adprin concentrations in plasma
by HPLC-MS/MS. The pharmacokinetic parameters were analyzed with 3p97 software. [Result] The inclu-

sion complex was successfully prepared. The optimum preparation conditions were: molar ratio of g-cyclo-
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dextrin to adprin 1.5 # 1,ratio of glacial acetic acid to water 2 ¢ 8,inclusion temperature 65 C,and time 8

h. The major pharmacokinetic parameters of adprin-f-cyclodextrin were: C,,., (246. 76 ==17. 88) ng/mlL,
T (peato (0. 31240, 004) h,and AUC (1 614.91+1.232) (ng « h)/mL,and relative bioavailability of adprin-
B-cyclodextrin 146. 4%. [Conclusion] Adprin-g-CD inclusion complex was prepared successfully, and it

could significantly improve the solubility bioavailability of adprin in chicken.

Key words:adprin;3-cyclodextrin;inclusion complex;chicken; HPLS-MS/MS; pharmacokinetics

935K H19 (Coccidiosis of fowl) & B — Fhak JLFp
SCIR B BR BUAF AR TG 7 a8 L R A 5 R Y R
g o TE THE 525 1 3 e A= L BUR R AL T R A L ™
HEFEFREGW . B d AT PR 2P BiiA
X Bk Hg B B X e sk 2 Wy KW E B 2 &
NG AR 1 Bk R 282 e R T 2
L HBIE R, I LAIF K i B (0 B pi ek R 24
JEA B I L 254 2 DR IR BR S B T8 SOR 19 55
FE AR . Bl fE ik ok ( Adprin) J& — Fl 5 B g Bk 24
Yo BRI K A B 2 3L 06 & ] AR 44
h9-(2-FR-6-F A ) PR IES . 2 BT PR BK A R IR
W 5 o 40 1) U B MR I R Bk AR N (0 e iz L T A Bk
HOAZBR A 1 B AR BR R F L ROCR 5 F Ah Yy B
F5 (Arprinocid) 288 A% 15 8041w 390 F 5% 0 UF 5K,
Wi i ok bk Ay o5 AKCAIG B A U BR 2, HUOR LA 25 4 AN
FEA AR X 25 L % 2 B T AR E L (HK
2% AR PR B FH X A4 W I I T A7 7R IR XE . B35 M
K (B-CD) e HATT 2 1y (B-CDD) 2 3t B8 4F % JiB 8 e iy
BALZG YA A bRE, X AR e, B TG B AR
FHS S 3-CD A 45 M 15 1 245 9 1T 040 35 245 0 1) 125 ik 3
WHHERS YA HE., ALE L -CD A E & H
B A BTk k-3-CD W59 OF i — PR T
G WAEXG RN B 2548 3 T 27 RRAE B TR BT 258 51
RY R TF A Rl DR ) & PR 45 25 7 SR 4R IR A
1 MRS Ik
.1 # #
11,1 5 akm Bk, & & 9820 CRBIUR
My k25 B R SR D s 3-CDL A5 QB1613-92 (i
T AR DA WAL A BRTTAE A R 5 B Oy €83 400
Fril P s i Bl B T
1.1.2 A B FEUMHSA:10 cm X 20 cm FER
GF254 20 (il TR A W AR H R ¥ L ZF-6
EAMT (g RIS = A R A ED VHI-5 # 77
PP Ci N E A2 H AR A PR A D) . UVmini-1240 48
a3 T CH AR B A R A\ L API3000 =8
VU AT ER B BT 1A 6 N AE W) RS\ | L T Ag-

ilent 1100 #Y 755 280 Wi AH €4 3% [ F0 H 8 55 525+ U |
MS3 Basic BU3Jiei il & #% (12 F IKA A A .CR22G
R R R OHLCH AR H S A D .
1.1.3 X¥#4 1 HRPESERMEGWAHZHE
A BRAA F AR RS & 25 W Ak, B el KO TR K
TR FE % 60 Hih.
1.2 PfEKW-3-CD 85 W &
1.2.1 #rfwdesds UPEKERVH
B+ VOKY =1+ 1) A7 B 7w wf e il a% 5,
10,20,50 F1 100 pg/mL Z 5 bR MER . FHE5M 0t
JEREETET 261 nm i 4 A0 I WO B (OD.sy ) 5 DA
o 2 T AR 9 A YT o YR 3 A B Bl () s L ODs, 2
P Cy) s B Excel 2007 #2 il B i 1wk sk 28 41 % i
o o 1 2%, BLA [l 09
1.2.2 Ff&ekoh-BCD oMl &5 % R
Vo TRCAE 1A ) A% BT Ak hk-B-CD L & ). FREL—
SE 3t B IR W VS T /D ek K IR L SO VR T s k)
FE AR LS 5t B-CD F 80~100 mL Z&M K i1, /K&
I LS8 AV A BRI . 60 C e i 40 P 45 1
T B ER W T b, g5 s . 4k
S 60 ClEEBERE 4~6 h, BT 4 Cok4h 5% ik
BT HE 2540 0 A I i U8 L 2 UK TR M 0 2 BRI S
) B £ bk L B Jm T 70 C MEAE Rt Lk fLAR R
0.2 mm {7, R A3 BT fEnkmk B-CD 549 .
1.2.3 mEHRNEGETEHE DA G
SRR R L5248 b5, UL B-CD 5 Fuf 4 ik mk
Py B CAD LA TR E (B LUK R 5 7K 1 7R
F (OO Rt H i 6] (D) Ry 520w A, 3% Ly (3 IEAC &
TFFEAT G o 1 o ATk k- B-CD A3 A 1 1) e A il 2%
T2, R P2 Bk WL 1. W i BE R I S Ty vk
oA+ A3 ) B Aok T e N A5 (0 A T 50 mL &
SR N ZE IR OK e 2, 28 C AR R b B (45
kHz,30 min) , # & B EEWH 0. 45 nm L g B
JE LB 1 mL JEWT 100 ml 28 5 b . i R K A
(VR : VO =1 DESR, H L4005 it
T 261 nm AR E WOGAE L ABRIE T LTS A B
AT R = LS WV i B/ BT O AR A



% 8 3

SR A ] R - - R € 13 0 190 ] A B R AE X AR N 2 8 SR T Y 65

{1 4 545 o T o B/ T ko

A X100%.,

x®1 HEMEERMLCOESMERTREHERRAE

Table 1 Factors and levels of orthogonal design for adprin-3-CD complex preparation
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Table 2 Results of Ly (3") orthogonal experiment for selecting the best preparation conditions of adprin-g-CD
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Fig. 3 Thin layer chromatogram of adprin,-CD, physical

mixture of adprin and 8-CD,and inclusion complex
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Table 3 Recovery and precision test of adprm

BE(n=23)

| 4.28, 54532 6.38 007.387 598 458.50

in chicken plasma (n=3) %
B e R B WY/ (ng » mL— 1)
Ei= 7D Concentration
Index
50 200 400

QLS 96.28+0.24 92.8640.17 89.77+0.69
Recovery rate
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Inter-day precision
I T f i 52 1.68 5.23 6. 14

Day to day precision
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Fig. 6 Chromatograms of blank plasma and plasma samples of chickens in oral dosing adprin group

A. Blank plasma;B. Plasma sample of standard adprin;C. Plasma sample of oral adprin;D. Plasma sample of oral inclusion
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Fig. 7 Concentration-time curve of adprin and inclusion

in chickens at a dose of 8 mg/kg
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Table 4 Pharmacokinetics parameters of adprin and inlusion complex after a dose of 8 mg/kg (n=5)

I 1R BB o] 72 1k - -
x4 I ke CD &Y SR [EEEAVQUN CD &Y
Parameter Adprin Inclusion Parameter Adprin Inclusion
complex complex
A/(ng » mL™1) 2682.293+74.2  231.738+7.771 t1/20a /0 1.1104+0. 039 0.86040.011
Alpha/h~! 0.538+0.022 0.37940.015 || kg /h7! 0.06540. 007 0.074740. 004
B/(ng + mL™1) 18.85141.061  27.054+1.501 kio/h™! 0.35040.026 0.1954+0.009
Beta/h™! 0.04240. 002 0.03840.002 | k12/h! 0.16540. 032 0.14840. 054
Ka/h™! 0.62440.029  42.167+4.192 | AUC/(ng+h+mL™') 1103.024+0.685 1 614.912+1,232"
WG I /h™! Lag time 0.163+0. 004 0.23440.020 5| CL(s)/(L «kg™!+h™1) 0.00740. 001 0.00640.000 8
(V/F() /(L kg™ ) 0.021+0.003 0.03140.001 2 || Tepearor /h 1.77740. 063 0.31240.004* %
Ti2./h 1.28840.08 1.82940. 14 Crax/(ng » mL™1) 156. 878+ 13. 69 246, 763+17.88"
t123/h 16.48740. 38 18.17740.72 F/% - 146. 4
AL G A M R R 5 Alpha. Gy A TR B R B BT R A T B VR B 5 Bera. T BR TR R B Ka. T IS0H 3R H G V/F (o). W4 A R AL

Tyoe. S0 A0 W 501 0p. TEBRF W 5 00 00 . TR IZ I 5 22

Py JA] 30 2 i PP R A R — G AN R ko HR P T BRI — G R

K s ki EEEPH%EJFV—J R IE 1) — PR B AUC. 25 2 R T AR CL G TEBR 5 Tpeato . 3K WEIT 8] 5 Croa. U5 BT 3K BE 5 F. AR XT

A=W F
0.05),

B, ox % FORPTEEMK S A EWH T e 225 8 (P<0. 01 5 » FoRBTEB M 50 5P 1 Cou Fl AUC 257 8% (P<

Note: A. Distribution phase content; Alpha. Distribution rate constant; B. Elimination phase content; Beza. Elimination rate constant; Ka.

Absorption rate constant;V/F(c). Apparent volume of distribution; T} /2,. Distribution half-life;#,/25. Elimination half-life; 1240 . Ab-

sorption half-life; k5. The primary rate constant of the transport of the central compartment by the peripheral chamber;kio. The pri-

mary rate constant of the central chamber elimination;ki,. The primary rate constant of the transport of the peripheral chamber by

the central compartment; AUC. Area under curve; CL(s). Total body clearance; T (peak . Peak time; Ciax. Peak quality concentration;

F. Relative bioavailability. * % indicates very significant difference on T,k between adprin and inclusion at P<C0. 01; % indicates

significant difference on Cy.x and AUC between adprin and inclusion at P<Z0. 05.
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