J. of Kyushu Univ. of Health and Welfare. 21 . 47~51, 2020 47

i

JRIGIEVE D MW ENT RO Ex Hig L7727 Y37 #EETHEIC
B3 2 BeAEnomsET

WO ARk m R RN W7 Bk, fik 4 EHEOfe, I B

Effect of protein binding inhibition in improving the rate of removal of uremic toxins in
hemodialysis

Nao Setoguchi, Norito Takamura, Kenji Ogata, Jin Tokunaga, Tohru Sonoda®, Osamu Ogawa™

Abstract

Uremic toxins that strongly bind to human serum albumin (HSA) are not easily removed through
hemodialysis (HD). We searched for drugs and endogenous substances inhibiting HSA binding of uremic
toxins, indoxyl sulfate (IS) and 3-carboxy-4-methyl-5-propyl-2-furanpropanoic acid (CMPF), and examined
their in vitro inhibitory effects in improving the rate of removal of IS and CMPF in HD. We evaluated
the free fraction of IS and CMPF in mixed healthy human serum by ultrafiltration. Non-steroidal anti-
inflammatory drugs (NSAIDs), 6-methoxy-Z-naphthylacetic acid (6-MNA; the active metabolite of
nabumetone) and naproxen, and the free fatty acid (FFA) oleic acid inhibited the binding of IS to HSA.
The free fraction of IS was markedly increased by 6-MNA, naproxen, and oleic acid. The NSAID
bucolome and oleic acid inhibited the binding of CMPFEF to HSA. The free fraction of CMPF was
markedly increased by bucolome and oleic acid. Therefore, NSAIDs and FFA may be able to inhibit
HSA binding of IS and CMPF in HD.

Key words : human serum albumin, hemodialysis, uremic toxins, non-steroidal anti-inflammatory drugs, free
fatty acid
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Figure 1. Effects of various NSAIDs and oleic acid on
the free fraction of IS in human serum

The following concentrations were used: [serum] (as
HSA), 526 uM; [IS], 100 uM. Each column is the mean
of three experiments = S.D.. **P<0.01 compared with
the control.
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Figure 2. Effects of various NSAIDs and oleic acid on
the free fraction of CMPF in human serum

The following concentrations were used: [serum] (as
HSA), 526 uM; [CMPF], 200 uM. Each column is the
mean of three experiments + S.D.. **P<0.01 compared
with the control.
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Figure 3. Additive effects of NSAIDs and oleic acid on
the free fraction of IS in human serum

The following concentrations were used: [serum] (as
HSA), 526 uM; [IS], 100 uM. Each column is the mean
of three experiments = S.D.. ? P<0.01 compared with
the control. ® P<0.01 compared with the 6-MNA.
9P<0.01 compared with the naproxen.
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Figure 4. Additive effect of bucolome and oleic acid on
the free fraction of CMPF in human serum

The following concentrations were used: [serum] (as
HSA), 526 uM; [CMPF], 200 uM. Each column is the
mean of three experiments + S.D.. ? P<0.01 compared
with the control. ® P<0.01 compared with the bucolome.
9P<0.01 compared with the oleic acid.
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MAREAT EE B E 2% . B B IR L
NSAIDs #IRH L T A a0 % v, ZNHDEEICE
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DELLDOEEEZHNETENIIL > TRET S, F72,
MELETIRE 2l E . BB & LT Vsl &
NTnB, AN U aFEGETHE, VRS 37 )%
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