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Abstract: Objective To investigate the pharmacokinetic characteristics and differences of arecoline, arecoline-N-oxide and

arecolidine in plasma and tissues of rats after inhalation and intragastric administration of arecoline benzoate. Methods SD rats were
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divided into inhalation group and intragastric administration group. The doses for pharmacokinetic and tissue distribution studies were
4.06 and 16.24 mg-kg!, respectively. Biological samples were collected at different time points after administration. The blood
concentrations of arecoline, arecolidine and arecoline-N-oxide were determined by ultra-performance liquid chromatography-tandem
triple quadrupole mass spectrometry (UPLC-MS/MS). The blood concentration-time curves were plotted and the main pharmacokinetic
parameters were calculated. Results The established UPLC-MS/MS method met the requirements for the determination of biological
samples. Compared with the intragastric administration group, the peak time (fmax) and mean residence time (MRT) of arecoline and
arecoline-N-oxide after inhalation of arecoline benzoate were significantly prolonged (P < 0.01), suggesting that their absorption and
elimination rates were slower. However, the fmax of arecolidine was significantly shortened (P < 0.01), indicating a faster absorption
rate. However, its half-life (r12) and MRT were still significantly prolonged (P < 0.01), suggesting a slower elimination rate. In terms
of tissue distribution, there were differences in the exposure of the three components in various tissues between the two administration
methods. Compared with intragastric administration, after inhalation of arecoline benzoate, the area under the blood concentration-
time curve (AUCo-) and peak concentration (Cmax) of arecolidine and arecoline-N-oxide in the liver of rats were significantly decreased
(P < 0.01); the Cmax and AUCo-, of arecoline and arecolidine in the lung tissue were significantly increased (P < 0.01); the Cmax and
AUCo- of arecolidine and arecoline-N-oxide in the brain tissue were significantly increased (P <0.05, 0.01), while the Cmax of arecoline
was significantly decreased (P < 0.01); the Cimax and AUCo-, of arecoline and arecoline-N-oxide in the kidney tissue were significantly
increased (P < 0.01), while the AUCo-, of arecolidine was significantly decreased (P < 0.01); arecoline and arecolidine were not
detected in the testis tissue, and the Cmax of arecoline-N-oxide was significantly decreased (P < 0.01). Conclusion Inhalation
administration of arecoline benzoate can increase the distribution of arecoline and its metabolites in the lung tissue of rats, while
reducing their distribution in the liver and testis tissues, thereby reducing the burden on the liver to a certain extent, providing a
reference for the subsequent in-depth research and clinical safe use of arecoline.
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*2 ARBAMig RAHEERINEBRANFSH (X £s, n=5)

Table 2 Main pharmacokinetic parameters of each component after inhalation and ig administration in rats

(x £s, n=5)
2 AR M FERBIR-N-SA )
A ig 41 A1 ig A A ig 2
tin/h 1204026 0.601+0.22 5794227 0.6410.21 8.001+3.48 84711.69
tmax/h 1.00+0™ 0.50+0 0.50+0™ 0.851+0.22 1.00+0™ 0.701+0.11
Cmax/(ng'mL™1) 365.87£79.93 23395+11035 148258+231.74™ 819.741+202.69 67.81+3041" 390.14£200.21
AUCo-/(hngmL™) 61031£146.15" 322.19+15094 2624374+37864™ 155621+253.18 187.12+4534" 560.224220.15
MRT/h 1.801+0.14" 1.08%+0.15 2.54+0.14" 143+£0.10 490+041" 2274061

5ig 5L *P<0.05 *P<0.01.
"P<0.05 "P<0.01 vs ig group.
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®3 WMAM ig AAXRPRIEMPHE SRS EARME. K. §F. iF. BNEAPHRFEBR (X x5, n=5)

Table 3 Exposure of analytes in rat plasma, brain, lungs, liver, kidneys and testes after inhalation and ig administration of

arecoline benzoate (X s, n=5)

D% EWER K AL M N\ 20 ig 41
TR AR, ik Crnax ng-mL™! 1 248.634+591.59 932.38+153.53
AUCo-; hng-mL™! 2027.17+604.62 1325.14+334.72
ki Chnax ng-mL! 190.64 +82.43™# 997.30£305.56
AUCo- h-ng-mL™! 715.54 +83 .65 1 470.61+754.89
it Chnax ng-mL™! 4010.95+948.91"# 839.56 +300.54
AUCo- h-ng-mL™! 9 420.54+1 886.58"" 2090.10+428.61*
JHF Chnax ng-mL! 255.96+217.43% 1733.24+1431.25
AUCo-; hng'mL™! 698.12+281.54% 1701.82+1273.89
(5} Cnax ng-mL™! 3172.76+975.75™# 620.19+=341.81
AUCo~, hngmL™ 5027.10675.98"# 1401.794+211.22
FAL Cinax ng-mL! — 161.62+52.13#
AUCo~, hngmL™ — 49279474 83
FEER TR Jiiik4 Crnax ng-mL™! 1 893.52+314.3" 2998.294+914.63
AUCo-: hng'mL™! 5101.92+422.69" 10 345.062297.02
ki Cnax ng-mL™! 831.67+26.4"# 408.87136.66%
AUCo~, hngmL™ 3 682.73 £306.5"# 1 387.30£171.24%
it Cnax ng'mL! 430522472523 1.008.13 £194.3%
AUCo~, hngmL™ 11 149.83 1 287.05™# 3259.44+257.71%
JHF Cnax ng-mL™! 251.59+53.75"# 12 753.28 4 364.91#
AUCo-: hng'mL™! 1187.29+301.56™# 64 234.94+8 816.02%
(5} Cnax ng-mL™! 12 228.12+2431.64* 10411.9642 773.19#
AUCo- h-ng-mL™! 35 771.33£5076.32"% 59 059.74+9 594.14%
2L Cinax ng-mL™! — 112.924+13.77#
AUCo- h-ng-mL™! — 170.05+20.8%
FREMRTR-N-A 4k g Crnax ng-mL™! 1351.47+208.84* 3 244.944540
AUCo-: hng'mL™! 3 403.80+357.55" 6128.69+1 028.71
ki Cnax ng-mL™! 894.11+135.61"# 533.38 £244.68%
AUCo- h-ng-mL™! 2 329.35+337.09"# 796.32 + 149 82
i Cnax ng'mL! 13 605.95+6 646.15% 12 390.07 4 088.91#
AUCo- h-ng-mL™! 13 607.53 7 213.69* 16 079.97 5 220.81%
JiF Chnax ng-mL! 140.71 £115.65**# 1 567.52+927.64%
AUCo-; h-ng-mL™! 520.40 4 145.83"# 2 394.54+946.07%
5 Chnax ng-mL! 10 100.27+3 910.31%# 313.40+121.17%
AUCo- hngmL™! 19 665.64 3 314.68"# 836.33 +182.16%
2Hh Cinax ng-mL™! 32.38+11.6"# 96.46+28.96%

AUCo~; hng'mL™!

161.36+74.27%

189.00+39.67"

5 ig AL "P<<0.05 TP<0.01; Him#bE: *P<0.05 #P<0.01.

*P<0.05 *P<0.01vsiggroup; *P<0.05 "P<0.01 vsplasma.
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