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Abstract: The pharmacokinetics of 64-naltrexol (68-NOL) following single intramuscular administration
and multiple intramuscular injection once per day for seven days was studied in 4 Beagle dogs. Plasma
concentration of 64-NOL in dogs was analyzed by a combination of high performance liquid chromatography
(HPLC) and dectrochemical detection with naloxone (NLX) as internal standard. After single intramuscular
injection of 0.2 mg-kg™ 64-NOL, the plasma concentration-time curve of the drug was found to fit to a two
compartment model with first-order absorption. The main parameters of single dosing were as follows: ty.a
was (0.26 + 0.23) h, tl,zlfwas(477i 1.65) h, Cpna Was (81.65 = 5.61) Ng-mL ™, tyea Was (0.27 + 007) h, CLswas
(1.20 £ 0.06) Lkg “h™", VIF, was (1.94 + 0.15) L-kg™, and AUC,; was (166.82 + 7.68) ng-h-mL™, separately.
After multiple intramuscular injection of 0.2 mgkg ™ 64-NOL once per day for seven days, the plasma
concentration-time curve of the drug fitted to a two compartment model with first-order absorption too. The
main parameters of the last dosing were as follows: ty,0 was (0.19 + 0.18) h, tﬂZB was (5.79 + 1.50) h, C» Was
(79.82 + 10.5) ng'mL ™", tyey Was (0.18 £ 0. 08) h, CLswas (1.12 + 0.07) L-kg “h™, VIF, was (2.10 + 0.27) L-kg ™,
and AUC,; was (173.23 + 9.49) ngh-mL™, separately. The difference of the parameters between the first and
the last dosing was not significant, showing that the plasma kinetics of 64-naltrexol was not changed after
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multiple administrations. In the course of multiple administration, the peak and valley concentration of plasma
6p-naltrexol were (79.03 + 10.3) and (1.50 + 0.93) ng'mL 7, respectively. No clear adverse events were noted
during this study. These results showed that plasma 6p-natrexal fits to a two compartment model with
first-order absorption in dog after intramuscular administration and their pharmacokinetic parameters were

reported.
intramuscular administrations.

There was no remarkable change on plasma pharmacokinetics of 6p-naltrexol after multiple

Key wor ds: 68-naltrexol; plasma; pharmacokinetics; single dose; multiple dose; HPLC

6p- 44 th iE  (6p-naltrexol, 64-NOL) & 44 i i
(naltrexone, NTX) 72 M SUEFSh A Py 1 32 224K
W=, o AT R S i R 1A A AT 52 A Al A B
HASPUEZ 8 NTX [f) 1/12~1/50, £ %% 18] 41K
NTX () 4~10 55, 4% PEAC =4, 66-NOL A
AAE NTX (0 25 B4R T A — 2 I DTk, B2 NTX AR
SR E R K. {HIE4 M1k, 68-NOL (24X
WL FE WA 48, SIS E 24 T4 T NTX
Jri ARl 68-NOL [ 1fi 24 3 FE AR AL il o ZE N A
SN N K2 95% 1) NTX #5146 4 68-NOL, AH Lt J5i
T2, LI 2 R W v, IR0 b S A e ) B 8O
T H T NTX AR AR A7 78 W 2 (0 A 22 5
M, Ak 68-NOL i 259k FE AR LT FEIAR K, A
TEZ4 NTX (1) 10~30 fi5, I Job AS i ifiL 2494 FEARE B 1
(0 2 23 2 Bl AR K, Sl E 6~22 hi®d,
AT 0 43 SCHRIRE 7 68-NOL AR EL it ER WL
PR NTX K345 250 F2E f 68-NOL 1] gt e & Ao
R & 68-NOL AR FRETUTE ], I 245 250 AR
IR AT, A DUAH DG SCRRARE o DAY
UL 6-44 Hh B B R 252 UL 3 5 45 2 e R AR A
(1 2550 3 2Tk 5 ) BH AF O )

M5 A*

MM ERKF] MV Beagle K (4 1), /A (12.6+
0.8) kg, HIZE P FERIBEay i, S%iES:
SCXK (%) 2002-001 5. sh¥ii7% T SPF s
ARSI T AT B F B R B S A6 LR
SIHLTE

64-2 i (68-naltrexol, 68-NOL) {0k K,
afify > 99%, mZE ik ERF B AR T &
B SRERANME ] (NLX) bRk, 482 > 99.8%, H
R PR E R I T 1 66- 20 it BE AR
#E 5 T Wendel L. Nelson #4% 204 LAk sk 24 il
By Ryt ik ali s ot

SIS BAEREE  65-NOL 44257E 4 0.2
mg-kg™ (5 mgmL™), AL L HEN 7 H I

- 8100, JEGHHAL A RAT SRR SRV . B —ik
MG —k (38 7R) 42i/5 008, 0.25. 0.5. 1.0,
2.0. 4.0, 80. 12.0 fl1 24 h, LR seh 2500 (38
2HEHE 7 H) B2y Rigy 25)5 0.5h, @ik 5 —
FRIKSRI 1 omL, FRFZPUEE, A0SR0 5
H I % 415 F—20 C.

112 648-NOL ffI#EE 732K H] i /& Monroe 2519
PR R 7vE . B 1.0mL, IIAAARE (405
fii] 40~60 ng) 20 uL, &~J)5 1] 1 mol-L ™ NaOH ifi pH
9.2, MAA-T R (85: 15, viv) 6 mL, #k% 2 min
FEEL 2 7%, 2 000 x g B0 7 min 23)2, A IFBEREREL
W, BN 0.5 mol-L ™t HCI 1 mL &%, O
KA, kA 1 mol-L™" NaOH 0.4 mL hF1, Jf:H]
NaHCOs-NaOH 2% #13 0.25 mL i pH & 9.2, A -
THES mL IR HEH, B0 B HIAH, 78 50 °C /Kt
AR, YR SR 50 pb %R,
HY 20~50 pL #EFEH7 o

HPLC-ECD #&il 68-NOL™ i & i 4 4 3%
(HPLC) fE 2418 1100 42 . HP 1049A HLAL~4K
M2, HP TAE%E (HP Co, 2£[H), RP-18 f (ODS-3,
150 mm x 4.6 mm ID, GL Sciences Inc.) M TiA:. #sh
I 0.1 mol-L™" MR #h 22 vh - i (85 : 15, pH
4.78), Uik 1.0 mL-minte HL AL 2% A HUE A
0.8V.

BIESIT B x+s Rox. 2ikah )54
K 3PO7 BRAFHEAT 43 MT o I L3240 2 30110 45 W Tk 55 e
FAIRPE Z M LG BCR SRR 25 5 2290 W, 35— IR
e — RGN B 1 S HL SR T L R .

#R
1 DhEH

FRUE 5 bR B R, 1l i At 23 )
SIMT TG . R 68-NOL 27T 1.5~160
ng'mL™ 5 HPLC MR (NTX 5 P ARigimf L)
Z I8 5 AP % & (y = 0.007 89 + 0.009 23x, r =
0.999 75, n = 9), JiAMRARK MK A 1.0 pgLl™



+ 724 - i 244 Acta Pharmaceutica Sinica 2009, 44 (7): 722- 725

(fEMe Lt 1: 3, RSD < 20%). fik. . &ksE (1.5.
20 % 160 ng-mL ™) 64-NOL K IfIL 5k 5 11 H A AE 5 5
Bl 6.5%. 4.2%. 4.3%, HIRZ85 25000k
10.1%. 7.9%. 2.7%, [A1I0 K K AR S R B A
71.6%. 87.0%. 90.2%F#! 9.2%. 7.6%. 7.8%. fF 2
JAW R S RRL 3 I, k. . =k EE 68-NOL
Al 1 25 B P4 /N T 5%, R 68-NOL I3 AT: b fik
17020 Cot B AT E N o
2 BRGTARING 64-NOL IS4
RN 5 68-20 iz 0.2 mgkg ™ Ja, Wl
BRSP4 0.27 hiIARIEIREE, SRIGENER, kR
FEWFIA A 4.8 ho 64-NOL I 243 i i 26 LK 1,
F 3P97 R pEar AT, it 25k 8 46 I AR A ok R A 4 1
EEANA B W S B (R > 0.999), 24tz
FHHE 1,

—_
=
<

f=) o)
< <
. it

Plasma concentration/ ng-mL™!
IS} s
< .2 ; ;
s

<

—
4 m E— ] ]

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time/ h

Figure 1 Mean plasma concentration-time curve of 64-NOL in
dogs after imsingledoseof 0.2 mgkg . n=4, X+s

Table 1 Pharmacokinetic parameters of 68-NOL (0.2 mgkg ?, im)
after single and multiple dosing in dogs

Parameter Oneinjection Tthinjection
typch 0.26+0.23 019+0.18
tyaf h 477+1.65 579+ 150
Crnax/ ngmL ™ 81.65+ 561 79.82+ 105
teak / 0.27+0.07 0.18+0.08
CLs/L-kg™h™ 1.20+0.06 1.12+0.07
VIF ILkg™ 194+0.15 2.10+0.27
AUCo fnghmL™* 166.82 + 7.68 173.23+9.49

n=4, X+s All pharmacokinetic parameters were calculated by

the program of 3p97 on a computer. Parameters were compared by
two-tailed, independent-samples, t-test
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Figure 2 Mean plasma concentration-time curve of 64-NOL in
dogs receiving daily im dose of 0.2 mg-kg * for 7days. n=4, X+s

Wit

68-NOL & NTX 7EN KAk KB EESh YA A 1)
F BB, NTX 1025 R0 BE J R 2 1] 20
I3 P B NTX S =224 ™4 68-NOL JL IR
DUk, DG 68-NOL fE NTX (124 35k Fl v e L&A
XA T A AL . H R 68-NOL 11 2451X3)
TS T 45T NTX JE AR 724 65-NOL ) ifi
YRR B, AR AE AR 3L 52 2 R
29 NTX AR s2ma, RsR1S1) 68-NOL {1244
AR BT AUER . ARSI, Hil# T 68-NOL 5
Y, B RIVLAES 65-NOL (0.2 mg-kg ™) W51 25%
TERAE W 25430 1%, W T 259l 73 A
G FE, 45 TR e MM 28 1% 540 it
Ab, HARSEE = FIHAHAT RIS NTX 254K3)
TR T BN BHL [tpo H (0.22 £ 0.05) h, tyB h
(106 = 0.21) h, Cox i (97.43 £ 9.21) gL, toesc N
(0.21 + 0.03) h, CLs& (349 + 0.32) L-h kg™, Vo A
(440 + 0.74) L'-kg™, AUC,  Jy (148.54 + 7.14) nghL
EeAe ) LU HY, 68-NOL I NTX F W i 2F 5% 31 702k i
IR BEAS — 3, 1 W25 DS AT, AR A R A



PIFE A% 6~ H TR F ORI IE SR ILIA 2 4 25 72 R A A 1 25 X3 27 - 725 -

PRI B A B 22 5, 6B-NOL I B sE 18, 31
BREaE ol NTX [ 4~5 1%, PSR E, A4
NTX [¥] /3. A 254030 J1 % 45 R 5 68-NOL F1 NTX
(1047 e AP 55 24 B FH 1A 25 TR) SR 1 e AR
HhZE— kK

AT NT X A ME— 4z FDA S (675 5 42 W R 3P G
WA 258, EB ZWIRIR, NTX #5284 H il Zs 11K,
HEE 6, HATC U KREER A, NTX iEL:
R0 NTX AR IS PR IR AR A e, IS &
N, AFE X T NTX JELL 45 24 5 3 AR 4 68-NOL
M AR I AR R AR IEA . AT
68-NOL [1ikskey 2y 7 A HS 2 1k, 1E8: 7
H, @8 0oR, Ly 2530 0] 50 IRk B e S IR 2
G B2k, 85— IR LS 2 (Ba—R) I
R MR AR B, BRI, R B il
LTI MMEARN NS EBRAEEE =S, ¥
] 6-NOL MEL: L5 20 AR I FEAE A WA 3
Wi, LS 2] Re AN IE I E

Bi§t: Wendel L. Nelson #(#% (Department of Medicinal

Chemistry, School of Pharmacy, University of Washington)
6-293 Hh I Fm HE o

Refer ences

[1] Divin MF, Holden Ko MC, Traynor JR. Comparison of the
opioid receptor antagonist properties of naltrexone and 6 beta-
naltrexol in morphine-naive and morphine-dependent mice [J].
Eur J Pharmacol, 2008, 583: 48-55.

[2] Yan LD, Gong ZH, Yao XJ, et al. Comparison of the

antagonistic effects of 6p-naltrexol and naltrexone against

morphine analgesia [J]. Acta Pharm Sin (22%%%#)), 2003,

38: 578-581.

(3l

(4

(5]

(6]

(8]

(9

[10]

[11]

Raehal KM, Lowery JJ, Bhamidipati CM, et a. In vivo
characterization of 6beta-naltrexol, an opioid ligand with less
inverse agonist activity compared with naltrexone and
naloxone in opioid-dependent mice [J].
Ther, 2005, 313: 1150-1162.

Porter SJ, Somogyi AA, White JM.

J Pharmacol Exp

In vivo and in vitro
potency studies of 6beta-naltrexol, the major human metabolite
of natrexone[J]. Addict Biol, 2002, 7: 219-225.

Stromberg MF, Rukstalis MR, Mackler SA, et a. A
comparison of the effects of 6-beta naltrexol and naltrexone on
the consumption of ethanol or sucrose using a limited-access
procedure in rats [J]. Pharmacol Biochem Behav, 2002, 72:
483-490.

Reuning RH, Ashcraft SB, Wiley JN, et al. Disposition and
pharmacokinetics of naltrexone after intravenous and oral
administration in rhesus monkey [J]. Drug Metab Dispos,
1989, 17: 583-589.

Monroe EW, Dolores RB, Mario PR. Metabolism and
disposition of naltrexone in man after oral and intravenous
administration [J]. Drug Metab Dispos, 1981, 9: 369—-375.

Li H, Wang N, Yan GZ, et al. Pharmacokinetics and relative
bioavailability of naltrexone hydrochloride tablet in Chinese
healthy volunteers by HPLC [J]. Chin J Clin Pharmacol ('
W R 24 B 24 ), 1998, 14: 24-29.

Ferrari A, Bertolotti M, Dell'Utri A, et al. Serum time course
of naltrexone and 6 beta-naltrexol levels during long-term
treatment in drug addicts [J]. Drug Alcohol Depend, 1998, 52:
211-220.

Monroe EW, Dolores RB, Mario PR. Metabolism and
disposition of naltrexone in man after oral and intravenous
administration [J]. Drug Metab Dispos, 1981, 9: 369—-375.
Davidson AF, Emm TA, Pieniaszek HJ Jr. Determination of
naltrexone and its major metabolite, 6-beta-naltrexol, in human
plasma using liquid chromatography with electrochemical

detection[J]. JPharm Biomed Anal, 1996, 14: 1717-1725.



