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Abstract: The purpose of this article was to study the pharmacokinetic characteristics of YZG-331, plasma
protein binding and metabolic stability in vivo and in vitro. Plasma and tissue concentrations of YZG-331 were
determined in mice and rats after administration by LC-MS/MS analysis orally or intravenously. The plasma
protein binding of YZG-331 with human, dog, monkey, rat and mouse were measured by ultrafiltration method.
The stability of YZG-331 in animal and human plasma, liver microsomes, intestinal bacteria and artificial
gastrointestinal fluid was also investigated in vitro. The results show that YZG-331 was absorbed rapidly in
both mice and rats after oral administration, while the absorption and elimination saturation YZG-331 were
also observed. The bioavailability of YZG-331 was much higher in male mice (51.2%) than that in female
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mice (27.7%), however, the bioavailability in male rats (27.1%) was lower than that in female rats (78.7%).

YZG-331 was widely distributed in different tissues of mice, especially in certain regains of brain, including

thalamus, hippocampi, cortical and striatal. YZG-331 was found to bind to human, dog, monkey, rat and mouse

plasma protein in vitro (93.3%—98.9%) without significant concentration dependences and species differences.

YZG-331 was stable in animal and human plasma, simulated gastric/intestinal fluid and liver microsomal incuba-

tions, except rat liver microsomes and intestinal flora.

Therefore, we concluded that: the pharmacokinetics of

YZG-331 in mice and rats have gender and species differences; YZG-331 was widely distributed in vivo including

brain, the targets of the agent; YZG-331 had a high affinity to plasma protein and was metabolized by rat liver

microsomes and intestinal flora.

Key words: N°-substituted adenosine derivatives; preclinical pharmacokinetics; metabolic stability; species

difference; gender difference
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Figure 1 Chemical structures of YZG-331 and YZG-441
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Figure 2 Mean plasma concentration-time profiles of YZG-331
in male (A) and female (B) mice after an oral administration at
10, 20,40 or 80 mg-kg'. n=5, X=+s
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Figure 3 Mean plasma concentration-time profiles of YZG-331
in male and female mice after intravenous injection at 1 mg-kg ™"
n=5, x+s

Table 1 Pharmacokinetic parameters of YZG-331 in male and female mice after oral administration at 10, 20, 40, 80 mg-kg ' and
intravenous injection at 1 mg-kg™'. n=5, ¥+s. P<0.05, ~P<0.01 vs male
po v
Parameter 10 mg-kg”! 20 mg-kg”’ 40 mg-kg”! 80 mg-kg” 1 mg-kg”
Male Female Male Female Male Female Male Female Male Female
tin, /h 1.02+041 0.847+036 140+041 0.888 +0.50 1.32+0.44 1.47+0.44 1.54+1.10 1.94£0.72 0.550+0.12 0.713+0.24
fmax /) 0317+0.18 0467+0.34 025+022 0367 £0.36 035+0.13  0417+0.35 0.45+0.11 0.317+0.18 0.033 0.033
Conax /g L™ 2022+387 1425749 55401891 3958=1981 104703615 12858 +4307 127364030 23980 +6937 - -

AUCy/hpgL™ 3700912 3082+885 7855+2114 9134+3319 197085991 40465+8176" 35249+12426 77884+28127° 723+63.10 1114+ 164"

MRTy-/h 140£0.17 1.74+£044 147+0.09 1.83 £0.32"

F 1% 512 21.7 -

1.55+0.08
CLz/L'hkg” - - - - -
V,/ILkg" - - - - -

2.64+0.48" 1.98£0.19 2744055 055+£005  0.97+049

128+0.11 0.829+0.18"
1.01+021 0811+0.16
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Figure 4 Tissue distribution of YZG-331 in male (A) and
female (B) mice after a single oral administration at 10 mg-kg .
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Figure 5 Brain distribution of YZG-331 in male and female
mice after a single oral administration at 10 mg-kg . n=5, ¥+s
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Figure 6 Mean plasma concentration-time profiles of YZG-331
in male (A) and female (B) rats after oral administration at 25,
50, 100 and 200 mg-kg™". n=5, X=*s
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Table 2 Pharmacokinetic parameters of YZG-331 in male and female rat after oral administration at 25, 50, 100, 200 mg~k§§1 and
intravenous injection at 5 mg-kg™'. n=5, ¥+s. P<0.05, ~P<0.01 vs male
po v
Parameter 25mgkg”! 50 mgkg ! 100 mg-kg ! 200 mg-kg™! Smgkg”
Male Female Male Female Male Female Male Female Male Female

tine/h 083+0.16 153+050"  073%0.11 146+051° 116036 162:+043 102043 4681377 058+0.10 053007
fmax /R 041£0.18  0.55+0.27 041+0.18 0.550+0.274 0.75+0.35 0.65+0.33 1.10+£0.54 290+ 1.60" 0.033 0.033
Coax /gL 17324518 3718£1094" 2748+353 101186123 84643054 138425045 119861955  34920+13235" - -
AUC MpgL™ 27264679 8402£1967" 547141042 26290420181 24654410736 51773+32351 369034449 297040+ 118624™ 2010+341 21354443
MRTy- /h 1.87+0.61  238+0.51 2.60£0.61 230£0.26 3.78+0.81 496+1.73 592+2.17 11.40 £4.06" 0.82£0.09 0.76+0.12
CLz /L‘h‘kg’l - - - - - - - 2550443 243+0.547
V,ILkg" - - - - - - - 219+067 1.84+023
Fl% 27.1 78.7 - - - - - - -
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Figure 7 Mean plasma concentration-time profiles of YZG-331
in male and female rats after intravenous injection at 5 mg-kg .
n=5, x+s

JG ) AUC,, 5 Bt S0 R DU YZG-331 (25 mg-kg ™)
JE VIR N 27.1%, MERCN 78.7%, fAEW] &
PR ZE 5 o
4 YZG-331 5z AMEEANE S

N PR IR I E YZG-331 1R 4h 58hW K A\ I
EAMSE S, SRR YZG-331 (100, 1000, 5000
ng-mL™) AN KR RS R A EA
RS, S5E%R N 93.3%~98.9% (K 3), LW RIK
JEE AR TS A R e R 2

Table 3 Protein binding (%) of YZG-331 with mouse, rat,

monkey, dog and human plasma in vitro. n=3, Xx*s

Concentration of YZG-331

Plasma
100 ng'mL™"  1000ng-mL™"  5000ng-mL™"
Human 96.01 + 0.76 94.60 +0.21 95.60 + 0.14
Dog 96.71 +£0.21 98.01 + 0.06 97.01 +0.14
Monkey 93.90 + 0.54 93.51+£2.35 93.60 + 0.07
Rat 93.32+0.27 95.01 +£0.11 9521 +0.39
Mouse 96.10 + 0.95 97.81 + 0.34 96.42 + 0.04
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Figure 8 Stability of YZG-331 in liver microsomes of human,
dog, monkey, mouse and rat in vitro
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Figure 9 Concentration-time profiles of YZG-331 (A) and M2
(B) in rat intestinal bacteria incubations
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