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Accumulation of Uric Acid in Rabbit Kidney Cortical Slices

Sung-Tae Yee, Chae-Joon Lim, Jae-Suk Woo and Yong-Keun Kim

Department of Physiology, College of Medicine, Pusan National University

Uric acid transport across the basolateral membrane of renal proximal tubules was studied in rabbit

kidney cortical slices.

Uric acid uptake was greater under O, atmosphere compared to under N, atmosphere, and was

increased with Na* concentration in incubation medium.
Uric acid inhibited PAH uptake but not TEA uptake and did trans-stimulated PAH efflux. PAH also

inhibited uric acid uptake.

Uric acid uptake was inhibited by harmaline, ouabin, SFTS, DIDS and pyrazinoic acid. The

inhibition of PAH uptake by these inhibitors also was reasonably comparable to that of uric acid

uptake.

These results suggest that uric acid was transported across the basolateral membrane of renal tubule

by a carrier-mediated process which was by a common transport system with PAH in rabbit.

Key Words: Uric acid, Organic anion transport system, Rabbit kidney cortical slices
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Uric acid¥= purined] thAlAFE-24] 22 A1A-S
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T 5A4E Az dve Aoz A (Weiner,
1979). Uric acid T4 A 3ol A ) 4~ 2 2u) 7}
Al dolvkedl A, fAse], A A
(Manuel & Steele, 1974; Roch-Ramel & Weiner,
1975; Roch-Ramel et al., 1976; Senekijian et al.,
1979)ell = AFFEHE o] B, &7, six|
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1} (Senekjiun et al., 1981; Shimomura et al,, 1981;
Tanner et al., 1983) basolateral membraneg %3}

o] % 7] A o] p-aminohippuric acid (PAH) 9} 7+& &
ab7| Aol of 3l o] FH Rl B &3A] %t Mgller
(1967), Schali & Roch-Ramel (1980) 5-& uric acid
9] o]Fo] PAHe]| oJ3] A=l =& PAH o] 52
uric acido] 98 #4=-S ST uric acidr}
PAHS} 5913 S3balo] o) ol Stk shed ot
Despopoulos (1959), Hewitt et al. (1977)2 uric acid

— 283 —



—oh e 8 3] A

¢k PAHY| o] 71A o] A2 ct2gu F3etgid,
E-3) Hewitt et al. (1977)-& 7} & Al Aol A §-7]-8-0]
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1. Uric acid 9! PAH uptake2] X

A% 2~3kge] FhE 2 Q4 T glol A8,
HEo AFEE BBl SEAA AN F, B
Be A2ood A4S B o 4T Y7
A% W3hgod (130 mM NaCl, 5mM KCl, 10mM
Tris-HCL, pH 7.4)ol) ¥-& ofg, $l9 £ 30~40
mlz AlEY e D57,

Al A #-& Staddie-Riggs microtome 2.2 0.4~0.5
mm F7| 2 vH5-¢] 3, incubation A 43 modified
Cross-Taggart -2-< (130 mM NaCl, 10 mM K}, 1.5
mM CaCl,, 5 mM Na acetate, 10 nM Tris-HCl, pH
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Fig. 1. Time course of uric acid uptake by rabbit

renal cortical slices. Accumulation of uric
acid was determined in an atmosphere of
oxygen (0,) and nitrogen (N3).

Each point represents the mean * S. E. of
six experiments.
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uric acid was determined for o min xg Uric acid uptake was determined during
an atomosphere of oxygen ( 2) an a 10 min incubation and was corrected
nitogen (N2). . for passive accumulation which was de-
Each point represents the mean * §. E. of termined in the presence of 0.1 mM dini-
four experiments. trophenol and 0.1 mM jodoacetamide
under 100% N, atmosphere.
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l £ uric acide] £5 Z7to] wheh S8 WY B4
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§° k///// & JEpiA askeh,
3 v @eba] & Tl A uric acids] o|F HEE B
g 3} Aol AL uric acid®) FEE 5X10* M= A}
o
i L g3,
g Uric acid¢] o] o] g8} Na* = ¥ shol e}
¢ A g xS FA37] A3kl Na*whAl choline
A o2 A F uric acids] o 5= E WA,
° 2.8 304} B u}e} Zo] £l Nato] cholineo
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Fig. 3. Na'-dependence of uric acid uptake. NaCl ol2]3l AE A1FA AR A uric acidg] o] &

was replaced by an equimolar amount of
choline chloride when Na* concentrations
were varied.

Each point represents the mean * S. E. of
six experiments.
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2. Uric acid 0|33} PAH o|Szie| A
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o oe 249 P2 DR,
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Fig. 5. Effect of PAH on uric acid uptake by

rabbit kidney cortical slices.
Each point represents the mean * S. E.
of four experiments.
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Effect of uric acid on accumulation of
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Each point represents the mean + S. E. of
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Lineweaver-Burk plot of initial rate of
active PAH uptake in the presence (O)
and absence of 3 mM uric acid (0).

Uric acid uptake was determined during
a 10 min incubation and was corrected
for passive accumulation which was de-
termined in the presence of 0.1 mM dini-
trophenol and 0.1 mM iodoacetamide
under 100% N, atomosphere.
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7] Akl %A $HE At 28 7oA
L ulg} 7o] 3 mM uric acid EAj4]ol PAH o]
Zof W Vmax: ¥ 3glo] Kmt< 0. 260] 4] 0.69
mMz Z71A A A 9] AAA A oFAHE o
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Effect of PAH (A) and uric acid (W) on

3sH.PAH efflux in rabbit kidney coritcal

slices. PAH or uric acid was added at the

time indicated by arrow and the changes

of efflux rate from this point were com-

pared with control (O).

Each point represents the mean * S. E.

of three experiments.
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0]-g-3}o] basolateral membrane-g E 738 9h4
c},
2@ 8& SH-PAH §-Zol & uric acid®] &}
2 Zagk A=d 3mM uric acide efflux rate
constant (min~1) & 0.01390]] 4] 0.0282%. oF 2u] &7}
A A o0 3 mM *H-PAHE ¢ 3uj) A = F7FA] 2T,
A A 7] <kEQ] harmalined}
ouabaino] PAH % uric acid o] %o v+ E3}&
D47 AT, T 1A B vle} Fo] ol F *EF
o] o3 dAAEs} PAH 2 uric acidol| A ®] 53}
A vpehtor, 2elm gol& EukAlE qAKIl=
okE-¢] probenecid, 4, 4’-diisothiocyanostilbene-2,
2’- disulfonate (DIDS),  4-acetamido -4’ - isothio-
cyanostilbene-2, 2’-disulfonate (SITS)o]] 3 A %
uric acide] 4] A5 PAH o]Zo) oig & 3}e}
Astgiet, =, & ZA#A pyrazinamides] HA-E
19] pyrazinoic acidol] 2} 8} 4] & uric acide} PAH o]
o oA Axt SR,

bl

Na-pump&

oj-r\ HJ)" :;0

I &
1. Mz HHM uric acid 0|52 §4

A fézn-a-}% yejel A 2k Ak EA A F

sglon mq o Nave) EAjol) 9 Z 3 o
5 42 192 uricacido) 59 VYL &
Ao o o] FHE stEach ol AT
Platts & Mudge(1961), Sheikh & Mgller (1971),

Table 1. Effect of various drugs on PAH and uric acid uptakes in rabbit renal cortical slices

PAH uptake Uric acid uptake
Drugs

S/M % inhibition S/M % inhibition
Control (no drug) 14.93 * 0.86 0 2.64 % 0.31 0
Harmaline (7.5 x 10*M) 5.47*0.18 63.07 £ 1.87 1.22 % 0.30 59.65 * 7.87
Ouabain (107 M) 2.66+0.33 82.47%1.30 0.72 = 0.04 71.81% 2.19
Probenecid (1072 M) 1.39% 0.08 90.67 £ 0.23 0.50 £ 0.01 80.07 + 2.16
SITS (107*M) 1.64%0.12 89.06 £ 0.28 0.68 £ 0.02 72,92+ 2.87
DIDS (5 x 107 M) 2.31 %+ 0.29 84.79+ 1.09 0.87 + 0.04 65.61 + 3.09
Pyrazinoic, acid (107 M) 8.91+ 0.68 40.51 £ 1.58 1.66 £ 0.03 43.09 £ 3.85

Mean % S. E. (n=6)
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Kippen et al. (1977)2] ¥ meo} dx|gch, =zt
Despopoulos (1959) = 71E Als]A Adof|A] uric
acid®] o] Qojutz] g=vhn 51312 Jones &
‘Despopoulos (1974) & uric acid®] £33 o] Zalx A}
Hol At kol olsf Fae PAl tbvh 20
224 Ak A E Lot o] d Apolo] s
Ae & 71 gieh

2 A1 A 7 uric acide] S/M#| 7} LA uric acid
o] Fxol wet Wsteted Aot v FsoMe 7t
&5 SR 5X107* MoilA AHE e oA
(biphasic) FA-& 23ivh, 2L AE o E A
+% B 103}¢=H| Platts & Mudge (1961)&7x10™*
M F=ol4 Kippen etal (1977)& 4X10~*M ¥
oA Ao S/Me| & Buslgich, |9 & A
€ PAHS| o] Foll4 -4} PAH F =7} F7}Hlo]
ata} S/Mu| 7}l Zhaghohe Asbote ohE Aot}
(Carpenter & Mudge, 1980), Uric acide] S/Mu| 7}
o] 44 FAHE Hol& Aol 3 Sheikh & Mgller
(1971) ¥ basolateral membraneolj 4] £-4] 7] 2} =)
F5 71-e] FAlo ZEp) Wi o g FANAE
v, Fsolle Fu] Zlde] A5 25Tl
= AFF 714 o] $A57] al)Feol]l LAY AEFx9
uric acid7} Q)& w& S/Muj7} 238 743k
35t

2 Aol A uric acid o] Fof R FHE=Y &
41737 Kmzte] 2mME= Kippen et al.(1977) 0] X
13 3.5 mMa} §-AL5led PAHS] Km3} (0.26 mM)
Brohe oF 10 F2& Frolsiet,

2. Uric acid®?} PAH 0|S1}Q| A

A} &} (Boner & Steele, 1973) 7} 9w o} 2 ¥ §- 55
o} 4] (Roch-Ramel et al., 1980) uric acid®] A%
oA Ful7]"e] PAHS} oh & Ao2 Busgict,
7t AFeAe =HE dAFRE (Mgller, 1967;
Schili & Roch-Ramel, 1980; Kippen et al.,, 1977) o]
SUE PukAlel s} Fulgchn FAd uls)
Despopoulos (1959)9} Hewitt et al. (1977)-&  uric
acidsh PAHE 598 346 9o o] 557 b
& #aa9e,

B A2 3} uric acid & o] 3mM F5 9 PAH
off o] 3)] ok 50% A Al = 9 32 PAH o % 4] uric acid

9] 2mM F x4 oF 50% A=Yt B A
Aie 754 ol 5H 55 o]Fo] FHHA Y
F ol 5ol i A5 & Aolr] W Fo] AA
£ ol $3 %ol AP e Hoh e Frof
£4%0) A2 AT Aoz 449 =g
acid § PAHE 53 e2d 24 A A2 4
AAE d}a 9la, PAHSY F2¢ uric acid?} &7}
Al 224 o]F §F o] 7kE 4149 basolateral
membraneo]| 4] A gk EabAlol o3 o] F3E A
73] FA)eta Yt

Jones & Despopoulos (1974)& 718 Al A o] 4]
uric acid®] F3 o] o} of 2] fEFol 93 gL
2 geotr dgich, ey, £ A4 Nat
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v 7 Al A, AsolA PAH S-S 73] o
A 3= SITS (Hong et al, 1978), DIDS (Koschier et
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S AEZAH 71 E A9 A AH ol A uric acid= Na*
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