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Effects of long- and medium-chain fatty acids on warfarin and diazepam that bind to drug site
of human serum albumin and human a;-acid glycoprotein

Norito Takamura, Kenji Ogata, Saya Ishii*, Mineo Ozaki*, Yasuyuki Kourogi, Jin Tokunaga,
Yuji Yamaguchi, Junichiro Sonoda, Takashi Osaki*™

Abstract
This study systematically evaluated the effects of long- and medium-chain fatty acids (LFAs and MFAs,
respectively) on human serum albumin (HSA) sites I and II and a-acid glycoprotein (AGP) drug binding
sites using warfarin (site I) and diazepam (site II) as probes.
Free concentrations of warfarin and diazepam were quantified by UHPLC using ultrafiltration.
The results showed that the free fraction of warfarin was lower than that of the control, with increasing
[LEAs])/[HSA] (the free fraction of diazepam was markedly higher), whereas the free fraction of warfarin
was higher than that of the control, with increasing [LFAs]/[AGP] (the free fraction of diazepam was also
similar). In addition, the free fraction of warfarin was slightly higher than that of the control, with
increasing [MFAs]/[HSA] (the free fraction of diazepam was markedly higher), and the free fraction of
warfarin was slightly higher than that of the control, with increasing [MFAs]/[AGP] (the free fraction of
diazepam was also similar).
These data suggest that LFAs and MF As either exert competitive or allosteric inhibition on the binding
of warfarin and diazepam to HSA and AGP. However, only LFAs may have a cooperative effect on
warfarin binding to HSA.

Key words : human serum albumin, a;-acid glycoprotein, long-chain fatty acids, medium-chain fatty
acids, drug binding site
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Figure 1. Effect of long-chain fatty acids on the
binding of warfarin to HSA (A) and to AGP (B).
[warfarin] = 1.5 uM, [HSA] and [AGP] =30 u M
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Figure 2. Effect of long-chain fatty acids on the
binding of diazepam to HSA (A) and to AGP (B).
[diazepam] = 1.5 yM, [HSA] and [AGP] =30 p M
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Figure 3. Effect of medium-chain fatty acids on the

binding of warfarin to HSA (A) and to AGP (B).
[warfarin] = 1.5 uM, [HSA] and [AGP] = 30 u M
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Figure 4. Effect of medium-chain fatty acids on the
binding of diazepam to HSA (A) and to AGP (B).
[diazepam] = 1.5 uM, [HSA] and [AGP] = 30 u M
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