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In vitro comparison of thienorphine metabolism in liver microsomes
of human, Beagle dog and rat
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Abstract: The inter-species differences of thienorphine metabolism were investigated in human, Beagle
dog and rat liver microsomes, by comparing enzyme kinetics of the parent drug and the formation of its major
metabolites. The incubation systems of thienorphine with liver microsomes of the three species were optimized
in terms of thienorphine concentration, microsomal protein content and incubation time. The concentrations of
thienorphine and its metabolites in incubates were measured by a LC-MS/MS method. The biotransformation
of thienorphine by human liver microsomes was the lowest among the three species. The K, Viax, CLiy and
Ti, of thienorphine obtained from human liver microsomes were (4.00 = 0.59) umol-Lfl, (0.21 £+ 0.06)
pumol-L™*min”", (117 + 3.19) mL-min kg ' and (223 + 6.10) min, respectively. The corresponding kinetic
parameters for dog and rat liver microsomes were (3.57 + 0.69) and (3.28 + 0.50) pmol-L™', (0.18 + 0.04) and
(0.14 + 0.04) pmol-L "min "', (213 + 1.06) and (527 + 7.79) mL-min "kg ', (244 + 1.21) and (70.7 £ 1.05) min,
respectively. A total of six phase I metabolites were observed in liver microsomes, including one N-dealkylated
metabolite, three oxidative metabolites and two N-dealkylated oxidation metabolites. All these six metabolites
were detected in the liver microsomes of the three species. However, the relative amounts of the metabolites
generated were different in three species. The results indicated that the major phase I metabolic pathway of

thienorphine was similar in the liver microsomes from all three species. However, the inter-species differences
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observed were relative amounts of the metabolites as well as the metabolic characteristics of thienorphine in liver

microsomal incubates.
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Table 1 MS/MS conditions

Compound mlz Collision
Parent Product energy/V
Thienorphine 522 97 51
Buprenorphine (IS) 468 414 41
Ml 468 450 28
M2 484 324 40
M3 484 466 25
M4 538 378 40
M5 538 520 40
M6 554 536 40
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Table 2 Physiological parameters for calculation of intrinsic

clearance in rats, Beagle dogs and human'”

Parameter Rat Dog Human
Liver (g) / BW(kg) 44.8 77.9 48.8
Microsomes (mg) / Liver (g) 40 32 25.7
Liver blood flow (Qy ) 55.2 30.9 20.7
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Figure 1 Extracted ion chromatograms of thienorphine and
metabolites in the human liver microsomal incubate after 5 min
incubation. The 5 min incubate of thienorphine (2 pmol-L™")
with the human liver microsomes was analyzed by a Finnigan
TSQ Quantum LC-MS/MS with a BataBasic-C;g column (150
mm x 2.1 mm ID, 5 pm, Finnigan, USA)
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Figure 2 In vitro metabolic kinetics of thienorphine in human, Beagle dog and rat liver microsomes.

RLM: Rat liver microsomes; DLM: Dog liver microsomes.

amounts of thienorphine were analyzed with a LC-MS/MS method
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HLM: Human liver microsomes;

Thienorphine (2 pmol-L™") was incubated with human, Beagle dog and rat
liver microsomes (protein concentration of 0.5 g-L ") at 37 “C for 60 min.

Samples were taken at different time points and the remaining
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Figure 3 Metabolic pathway of thienorphine
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Table 3  In vitro metabolic parameters and predicted hepatic clearances of thienorphine in liver microsomes of three species

. . Parameter
leer microsomes
T 2/min CLjn /mL~min’1~kg’l CLy /mL‘min’I‘kg’1 Km/umol‘L’1 Vmax/pmobL’l‘min’1
Human 223+ 6.10 117+3.19 17.6 £0.07 4.00 £0.59 0.21+0.06
Dog 244 +1.21 213+ 1.06™ 27.0 +0.02" 3.57+0.69 0.18 +0.04
Rat 70.7 +1.05" 527+7.79" 50.0 +0.07"" 3.28+0.50 0.14 +0.04"

n=5 x+s. P<0.05 "P<0.0l vs human group. The metabolic parameters and predicted hepatic clearances of thienorphine were

calculated by equation 1-3 above with the parameters of Table 2
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Figure 4 Mean relative amounts of six thienorphine metabolites
measured in incubates after thienorphine (2 pmol-L™") was
incubated with human, dog and rat liver microsomes at 37 “C for
15min. n=3, ¥+s. P<0.05 ~P<0.01 vs human group
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