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PHERMIKER RIAN AT

TEARETT BRER
(ALK B R, M 510642)

1§ T PRSI Z(IVM) BHER B (5. Omg/ kg B 10. Omg/ kg) UK (19 4
#.0.5mg/ kg) . RP-HPLC-U 'V 358 B, 0F98 7 IVM 7E SR W25 3 Jy o . F 300K 1l F i ey
2, 2 R AT A — S — S T OB, RS B R = 7-24 £2.96h: ty, .= 36.38
£8. 66h: t,,,,= 21.46 £4. 82h; C, = 22.53 £2.32ng/ ml: AUC= 1749 £318ng/ 1. h, H:5h J) 2 B4k
T LG A ) Ak 2 e, HS e sh AT W) S 2 L BROER B R VRS S, 25 R IR A,
UGS 42 R w4y A 32 R(ARA A 4L, 2 A Ho By (T 2. Sng/ ml) o BA B 4 BERY 4
1 BCER AR o AL 75 A Wl T IORE T, A SE 2 Bl S O R S AR

KRR AR, TR, 25 a0, KR

TEHAT 324 A A KIS P, N B 27 A2 B 250 2 45 ) 3h ) 25 A= HUw A T B . Bt
#1875 (Ivermectin, IVM) & — RO 84 s 2 J il fIKEE R MPUE R, X K& 2 Rk b ohoF
PE AR, LS e B A R 2 A S Y L H AR A I N, AR
A A A R R A L FERT AT R R, AL D AR B 2R TR I R A T R R )
P TR B m R . R, PreE b 28 H 7 Al i ), BRI G Ay YERR IS )R, 5 2 R4 2, 'fj'(:“
I ANME, SCFE 2 BN W) 0 55 W xi . DR HF R A 245 R i 570 A 8 Il e R 1) % W
AT P A AP A R 3% A R A R I WA S 2 (1 K A P R U AR T B T 22 ) ﬁ*‘ﬁ‘i:'.
ZHLNT . TR Microspheres, M S) A& 3 4 2 & Rl R 18— B 7 Y, J& AR BN T4 ik
I 7 TR Rk 2y ) 2L Horh, HAF IR0 B0 W) 25 2 A 55 5 E FH A8 o, LY F i ) sk
St 100 (A R BE 2 T, AT PRER B WA AL T A B BE L AP AR AR 4 4 (il
) R FE I B a2 R K S ik N SRR A A e, JERE A IS W R R 45 T2, A A ) B
I H M RREER, AT LATE B4 44 ) 22 1% 42 RS 24, 4 47 A3 1710 5 A 19 L33 ( ZH 21) 9k 38, 38 31 30
By v a7 A HOs 1 H T . BIFSTOR 4 o R TER I 24 3h &, nl HER O TR LR R A OB 2 R . AR
505 7R X AE B 3R PLA TORAE XA N 25 3 22 U BIE 7, VPO FE A4 9 RE 24 A, D WE 5
Yl P R KA R AT T SR

1 MR57E%
1.1 RIEH Rl
L1 2 S50 el i 220 ER( FL i, PLA 2> T8 8.2 J7, IVM & 5 25%) , T 4fE 1 25 b

* [ [ ARR LG I H 39770572
* o= B TAE *T*{f il LA SR AR A B sh W B 4 7R, 528231 .
oo R ET 19980910,
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HES (HoB L, &R 95.36% , H 45 245 i 52 i AIRS) 5 3R KV 5 90 ( 1% D 4R 187 3% 1 vl 1 S,
for 220G BT BRI AR 245 ), it HB35700) , Z(HPLC 4%, %2 /K% LABSCAN 2 #] 7= 5, #it s
4051/ 6), 5 FE R (N S e R o b el 20 ) .

112 &% SAGRAH S (HP1100 R4, G FGPUIBEAR WA SEAME M 88 T AR,
BN T]), BT R AE 160 B, ik Mettler 22 %]), 80-2B B & 0B O HL( L 22 5 F
LA ) HY-4 R 2 FH Y% 85 () N T B AER ) ), FZQ-2 B g iR A d (1L A & 5L
G720 ), T IE BCR DAL 25( 100011 A1 10011, 7 [ Gilson 2 4) .

11,3 30 B 22 K, W H 2B —F 2z s sy .

1.2 KA ZE

1.2.1 2oy 4l 4 25 B A S BENL 2 0 3 41, 23 5 3 $K AL ( 0. Smg/ kg) i 771
(10. Omg/ kg) FKFIEE( 5. Omg/ kg) TAERAL . 3R KE S LA 0. 25m] Bl 5V 59 2% B2 B V0
THORR FH 247 F2 TR IR 2T 4 B RNk - 20 (2B B 3R K 2ml VR B, T8 FyE S . 4Gt
I¥) [ kR i, BT P o 2 e, AR v A

1.2.2 M3 HE S FRACEE: M3 1. Oml, BT 10ml 25047, INNED 1. Sml, B R RIE G 2IRA, i
& 15min, fI7K 1. Sml, J£%, 4 000r/ min #5.0> 15min, B L 2 12ml 47 8 08 . DUiE &0
Iml AU, J4), B0 LR, &6 L. B0 Sml S0H B8, e AR 8%, BA
4380 200 YR A%3% 20min, 3 000r/ min 250 10min, FEICT 245 BUHE T 10m] B 135
BT . L2l 4ml AR BEERIREL 2 R, AR S SH B, 7 N iU R 50 CAGE T n
SOMI FFE, N 2E, B HEIE A 2% 3min YA5RI, 3 000r/ min £5.0 Smin, i HEFE 2011 315 .
1.2.3 bRk dh2k: BUas (g tml, 2050 00 A0 4E B 285k T4 0 SOR, 75 HaBy, 20 51k
2.5.5. 10, 20, 40, 60, 80 F1 160ng/ ml [ bxfE 5 M5 R 51 . o I 3% 0 5 7004k 2 5 v 42 ),
SOMI HE 5% v, MERE 2010 5 o DA T BO6) o4 5 JE A7 2 M (9] 01, 45 3] 1 [l 01 5 R B A ok 5
i 2 % 58 A A vl 2

1.2.4  [AIBCRI5E: U3 A tml, 3 500N 0. 05, 0.2, 0. 4 i1 0. 8Hg/ ml £+ 4 3 25 btk T
VEW SOML, 43 1. 2. 2 T5J5 il 0 5

1.2.5 (ol 264k (4i%4E: ODS Hypersil, SHm, 125 x 4mm, B 23 6 7 5 WEhH: 205 F i/
JK(40/ 45/ 15, v/ v); Fiid: 1m)l/ min; 2RAMG I K 2450m .

1.2.6  HUR A B REANFE S 2 HPLC I 5@ 10 T R 4 b v ol 2 400 550 D A 12 1R K 2, . 24 9
JEEIRF 1) 4 ) DA M CPK P FARAETESENL L AT b5 AU G o (RIS, Sk 2 DA it 24 3k J3E 1 1
fEDOF B )4 T

2 FR5R
2.1 HmATheE

W52 i S B 20 23 b AP A R 2R R SR HPLC 3 UMb 27 20 BT ik LA R S 92 20 M 1
AR o TBUHAL S o i n] | WEFE 4 v 22 AR5 HPLC 35 35 BT 24 802 5Ok B E 9, 3Lnlf
434 NP-HPLC-UV, RP-HPLC-UV & RP-HPLC % Y6 K J5 55 . NP-HPLC-UV AHEX 2
H, By F1 HaByys RP-HPLC 2 602 R SR ey, (R T-HR DR 25 22, WirAb 21 42 2%, X e s 57
SR, PRI T S0 s i B A v B S A I 2 1 I, RP-HPLC-U V L gl 2
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IEN WU AT 2 . HTABE— SOR I ATHLA R AE I Fi Ak PR AT B SR 4l & a5 & . ATl
VA BT A RO, AH /N TR B A vy, 128 v G I & A F A . A grh, B
P K UUTE B 1, S e B o el ek B v v RSB B AR P R S U, P AT MLV R B R 7R
T ALPRJS R LA HPLC BEATINSE, 2506 7 B9 R A, o TP0us, (0% ¥ LI 1, HoB, Of B I
[6]24 9.4~ 9. 5min 45, HoBy, o 7. d4min ZiA5 o A7kl P g W BE A 2. Sng/ m 19 LKA 5,
FEAWE L T AW TR . i T ARSI R H B K G, % B R MLIN (M, K R
PR AN, AN 8] SR B AN B O, BT DASE S I 5 it e KA A PR AN S . AT
FUR A L, BRT R LS 2 B0 5 s (1) 3, S s o Ak .

_ il |

N § Pl 1 AP B A b M B R B 1 HPLC £ i% 14

| ] ] Fig. 1 HPLC chromatograph of ivermectin
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2.2 tOEMESRMEKE
2.2.1  bpdEdhZe: ASERHE A RP-1100 R4 HPLC R4EJCRIMG A, IVM bRtk EFE
Ing/ 2011, {325 (K0 1 g W AR S00 Ao 47, BERE KT Ing, 204k 25 bl 15 Seme S5 BT HE i . 4 0
ToAIE WARY, A5 R AbRiE: o s BraR A 65 5 52, vl TVM 3R EE 4 2. Sng/ m (R
FAE A . ET R bRUE f 2R, B2 T ML 2R S AR UE fh 2. 5~ 160ng, 34 15 B & TR AL B2 5 12 4
PRI 5, W70 1 AR5 R B 2 [R) SR 2R P A E AR OC, ASTRIRE IR 0] A PR GF o bf i 2 e 01y A
C(ng/ml)= = 0.2353+ 0.005825A, r= 0. 9962

2.2.2  |AlWrE R AR S A WK
2.3 MZARERMNE

22, 3R 3R 4 5 5 g F 3K K AR ER e %7 4 24 9 15 s A

ML 25 FER A, 5 3R KA RN BRER o MIGFR B 22 SR B o W R AN 2 S . B R
SRR, ISR IS ] AN 12h B 36h ANEE; WE{E 2 20 12 28me/ ke . TRERZL, WA IR AR5 25 )5 1
RE) 4 R, R EBAT I B AR Z 5 .
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F1 NEPFEBRINENERERERRAE
Table 1 Recovery of ivermectin from skipped samples

ihl 5 e S S I EE S %5 R
Skipped coneentration Determined concentration Recovery Coefficient of variation
(ng/ ml) (ng/ ml)” (%) (%)
2.5 2.6 *0.25 109.3 9.6
10 10.4%1.19 104. 4 11.4
20 18.3%1.02 91.4 5.5
40 35.4%£3.04 88.6 8.6

F2 REETESHEFET(0. Smg/ ke) M 75K E LA
Table 2 Plasma concentration of H,B,, after subcutaneous( s. ¢) injection of

IVOMEC( 0. Smg/ kg) in rabbits ng/ ml
it 1) %S Animal numbers Sl
Time Average
(h) 1 2 3 4 5 6 7 8 x £SD
1 0 0 2.4 0 0 0 2.8 0 0.65%1.21
2 4.5 2.2 3.8 5.2 5.1 5.4 4.4 2.5 4.14%1. 14
4 6.4 8.3 9.3 6.9 6.7 5.4 7.7 4.8 6.94 %148
8 12.8  16.2  12.9 9.4 15.2 9.2 14.6  13.1 12.90 £2.54
12 21.0 19.9 17.1 17.3 24.3 14.5 19.6 26.9 20.08 £4.02
16 27.2 22. 4 22.8 18.4 25.5 18.5 22.7 20.3 22.26 £3.07
24 24.4 20.3 26.5 25.2 NS 20.3 28.3 18. 1 21.70£3.92
36 17. 4 16.6 18.5 28.2 17.1 20.3 23.7 15.0 19.58 +4.39
48 12.3 13.3 12.2 19.4 11.3 10. 8 16. 1 13.5 13.61 *2.85
72 7.6 9.5 8.2 11.2 7.8 8.3 11.8 10.8 9.40 *1. 67
120 6.4 6.3 5.4 8.6 3.8 4.6 7.3 5.6 6.00 X1.51
168 ND ND ND 5.3 ND ND 5.1 2.4 1. 60 *2.37

7E: ND( not detectable) 4 A1 1 4}: NS( no sample) £ Gk % . R [+

2.4 ZHEFFE
2.4.1 FRETFERFERKNANESEH: LEKS.
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Fz3 RRETIEE IVM A PLA fEK(5. Omg/ kg, IVM) M 253K & 2 iM{E
Table 3 Plasma concentration of H,B,, after s. ¢ injection of IVM
microsphere suspension( 5. Omg/ kg, IVM) in rabbits ng/ ml
I T s 45 Animal numbers T
Time Average
(d) 1 2 3 4 5 6 7 x £SD
0.04 6.6 11.3 4.9 10. 5 4.76 £4.95
0.08 11.5 10. 6 9.9 12.2 8.6 8.5 NS 10.21 £1. 51
0.17 12.4 11.5 13.1 15.8 8.5 10. 6 11.1 11. 86 £2. 27
0.33 19.7 12. 4 12.2 15.4 10.5 27.0 21.0 16. 89 £5.95
0.5 22.6 18.9 14.7 21.7 11.4 27.7 21.4 18.32 £5.65
1 29.0 24.0 34.8 28.3 20.4 41.3 25.2 29.00 7. 06
2 NS 34.3 38.5 42.2 31.3 21.5 33.6 33.57%7.07
3 43.2 35.5 47.1 25.7 42.3 19.7 23.5 33.86 £10. 88
4 25.8 43.2 33.0 17.5 42.2 13.8 11.7 26.74 £13. 10
6 18.6 20. 4 16.9 12.5 37.5 10.3 12.3 18.36 +9. 21
8 17.9 9.6 15.4 12. 4 20. 8 9.8 11.0 13.29 +4.75
10 8.2 10.0 11.2 9.5 13.1 8.8 11.4 10.26 £1. 66
12 7.1 8.4 7.5 9.6 9.2 5.4 9.1 8.08 £1.36
14 7.9 8.2 8.0 7.8 9.0 4.6 9.4 7.84*1.55
18 6.4 6.7 7.2 6.4 7.5 6.5 8.3 7.00 %0. 71
22 6.4 6.9 7.4 10.3 8.2 5.4 8.0 7.51%1.56
26 5.8 7.4 5.5 6.9 6.4 6.3 8.5 6.27 £0.70
30 6.0 4.5 4.3 7.0 5.0 6.3 5.6 5.53£0.99
34 2.5 ND ND 6.0 ND 2.6 ND 1.58 +£2.29
38 ND ND ND 2.5 ND ND ND

MBS GO I e A3 3 (0 245 8 2 2 H0n] g, AP o 3R (T RK) TE AR 25 80 2 vl LI
FBU

AR — 5T TR R R A . (A 2427 2

R A . O T 38 PR AE AR 24

2y BT 3 SRR, (H T2 B AR AN RE Al 138 I 25 ) 2245 4E
2.4.2  FYBT IS ER i 2453 —in 1) h 2k WL 2.
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Fd4 REETES IVM B PLA R{ER(10. Omg/ kg, IVM) 11 255K & S {E
Table 4 Plasma concentration of H,B,, after s. ¢ injection of IVM
microsphere suspension( 10. 0mg/ kg, IVM) in rabbits ng/ ml
I T s 45 Animal numbers T
Time Average
(d) 1 2 3 4 5 6 7 x £SD
0.04 14. 4 21.0 17.5 21.3 15.5 12.2 13.6 16. 50 +3. 57
0.08 19.8 15.3 17.2 22.4 17.2 15.1 21.2 18.31 2. 64
0.17 26.2 25.6 20.4 19.5 18. 8 18. 4 25.8 22.65%3.59
0.33 35.8 31.9 23.8 27.8 34.4 41.2 34.7 32.48 *6. 14
0.5 39.2 41.0 57.9 34.3 40.5 48.3 51.2 39.0219. 41
1 46. 8 45.1 66. 1 49.5 59.7 60. 1 65.2 56.07 =8.78
2 NS 51.3 52.1 65.5 55.5 69.3 68.3 66.33 £8.29
3 47.1 40. 1 44.4 56.9 47.6 77.5 55.4 52.71 £12. 41
4 34.2  27.5  38.4  37.2  42.0 62.1  40.2 40.23%10.74
6 25.2 19. 8 22.7 20.4 29.0 19.6 28.5 22.78 £3.72
8 20. 4 16.9 14.2 18.5 25.2 16. 8 22.3 19.19 £3.73
10 18.2 9.5 14.0 13. 4 16.9 11.4 12. 1 13. 64 £3. 06
14 12.0 10.3 12.7 11.6 13.3 9.5 12.5 11.7%1.36
18 10.6 10. 6 9.9 11.0 14.2 6.4 11.7 10. 63 £2. 33
22 11.0 8.3 10.6 9.5 13.7 6.9 8.4 9.77x2.24
26 7.3 6.7 10.8 10.3 12.5 7.8 9.1 9.21 2. 10
30 5.7 6.2 7.9 8.6 10.5 6.8 6.3 7.431t1.69
34 6.8 7.0 6.1 7.9 8.8 6.5 5.8 6.99+1.05
38 3.4 ND 6.0 2.8 8.6 3.4 5.9 4.3012.78
42 ND ND 2.5 ND 5.0 ND 2.6 1.44 £1.98

£S5 REEXTEHEHEK(0.5mg/ kg, IVM) TEih hFEH

Table 5 Pharmacokinetic parameters of ivermectin in rabbits after subcutaneous
administration of IVOMEC(0. 5mg/ kg, IVM)

e oY

Paramelers

Lif2Ka
L1/ 2Ke

i

Cm;lx
AUC

AL %5 Animal numbers
Units 1 2 3 4 5 6 7 8
h 6.41 4.06 8.20 11.66 6.67 10.18 8.03 2.71

h 33.35 45.20 29.07 40.32 22.88 30.90 41.50 47.78
h 20.23 17.10 21.52 30.16 18.55 24.81 24.13 15.18
23.27 20.91 22.10 23.82 26. 14 18.88 24.30 20.79

ng/ ml

ng/1.h 1661

1735 1525

2296 1440

1453 2159

1730

T4l Average
x £SD

7.24 £2.96
36. 38 8. 66
21.46 4. 82
22.53%2.32
1749 £318
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Fig.2 Drug concentrationrtime curve of IVM loaded microspheres injected subeutaneously to rabbits

£ oA 2 Keah W, D4 v 28 AN 18 LU Rk 4220 24, T B A B0 i, W BR - 220100 2. 5~

TAAREEC) | EPOR G F R B TS, PRI BRI 1.5d, SR T OB 5 i 3h PR e
St FABCT ST B IR, R A AR L B N a2 R R e M RRRE M 2 9K JE
PR IS T 75 S AR SR 2L 23 o 29 g 5 TN 3 J) o Ifn 24 R R A% i 4 e S0 G ek I g JE K1, — A DT G
BRATDN ek, ML BR300 36. 38h vl A th; 3L, WG 2y )n 1~ 2d LB IR A,
RN Z5 1] e JERE IS (burst effect) ® ) HY ISR 1) J5 [5 0 RETE T FBR R TR B T 48 % 2
Wy; 35, BT RESZ N E T CATOEIUE FRth, i TR I 7R AN R, R I PR s AAS —, B
WA B A I 258D S8 W 2 5 . WL HPLC JEGIERIEAMNEN &, 4k 1 5% 75 4%
FARN R R R0 7. 2d A1 2.7d . AR B R AT HPLC-UV 350l 3] 2. 5ng/ ml,
B it 3 3 S R A I Ui, AR T 2. Sng/ ml (0 24 3R BELERF I R 5T 2K .
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1 RV A7 AR PR 25 P 4 R S L RE . i B 2457 %5, 1996, 31( 3) : 131

2 XA e, P DA G A R e e T B LA L AR A TRORR 2 RN 2 AT A AT S AR 1993, 24
(6): 560~ 565

30 BREDR, b A, WG, A DR A T A KRR AL AR R I 25 Bl 0 AT o 6 S A 2k U,
1996,4(2):5~ 9

4 Anderson N. Controlled release of anthelmintic drug: a new concept for prevention of helminthosis in sheep. Res
Vet Sci, 1980, 29: 331~ 341

5 Campell WC ed. Ivermectin and Abamectin. Springer- Vertag, New York, 1989

6 Couvreur P, Dubernet C, Puisieux F. Controlled drug delivery with nanoparticles: current possibilities and future
trends. Eur ] Pharm Biopharm, 1995, 41(1):2~ 13

7 Egerton JR, Suhayda D, Eary CH. Phophylaxis of nematode infections in cattle with an indwelling rumine reticu-

lar ivermectin sustained release bolus. Vet Parasit, 1986, 22: 67~ 69



178 oMM OB ¥ R 31 %

PHARMACOKINETIC PROPERTIES OF IVERMECTIN
LOADED PLA MICROSPHERES IN RABBITS

Wang Minru, Chen Zhangliu, Feng Qihui
( Department of Veterinary Medicine, South China
Agricultural University, Guangzhou 510642)

Abstract

The pharmacokinetics of ivermectin( IVM) loaded in Poly( d, [-lactic acid) ( PLA) micro-
spheres( M S) in rabbits was investigated. M S suspensions were given to the animals subcutaneously
at the IVM dosage of 5.0 and 10. Omg/ kg, respectively. IVOMEC( 0. Smg/ kg, s. ¢) was concluded
in the experiment for comparison. Blood samples were collected after administration and the plas-
mas were separated. [vermectin was extracted from the plasma into methylene chloride, and an
analytical sample was prepared by evaporating organic solvent and dissolving the residue into
methanol. Reversed-phase HPLC with UV photometric detection was used to determine iver
mectin concentration, at accuracy of 2. Sng/ ml. The plasma drug concentration data of IVOMEC
could be best deseribed as a one compartment open model with first order absorption. The pharma-
cokinetic parameters were as follows: ty;2,7. 24 £2.96h, t1/21.36. 38 £8. 66h, t,,,21. 46 4. 82h,
Cran22. 53 12. 32ng/ ml, and AUC 1749 i318ngf 1. h. After subcutaneous injection of M S, the
drug concentration-time curve had obvious individual differences. One week after administration,
the plasma IVM concentration kept at steady state for 5( high dosage) or 3(low dosage) weeks.

Key words Ivermectin, Microspheres, Pharmacokinetics, Rabbit



