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Effect of Juglans sinensis Dode aquacupuncture(JS)
on t—-butylhydroperoxide-induced alterations in
membrane transport function in renal epithelial cells
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Jang Kyung-jeon, Song Choon-ho and Ahn Chang-beohm
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Juglans sinensis Dode has been reported to have antioxidant activity. However, the effect of Juglans sinensis
Dode aquacupuncture(JS) on reactive oxygen species(ROS)—induced alterations in membrane transport function in
renal tubular cells. This study was performed to evaluate the effect of JS on the organic hydroperoxide t—
butylhydroperoxide(tBHP) ~induced inhibition of Na*-dependent phosphate(Na*—Pi) uptake in opossum kidney
{OK) cells, an established renal proximal epithelial cell line. tBHP inhibited Na*—Pi uptake in a time—dependent
manner. The inhibitory effect of tBHP was prevented by JS over concentration range of 0.05—1mg/100m! in a dose
—dependent manner. Kinetic studies showed that tBHP caused an decrease in Vmax for Na*—Pi uptake without
any a significant change in Km. Na*—dependent phosphonoformic acid binding, a irreversible inhibitor of renal
Na*-Pi uptake, was decreased by tBHP treatment. The reduction in Vmax and phosphonoformic acid binding by
tBHP was prevented by JS. tBHP induced lipid peroxidation and its effect was completely inhibited by JS and
antioxidant N,N'—diphenyl—p—phenylenediamine.
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These data suggest that the oxidant inhibits phosphate uptake by a reduction in the number of active carrier
across the membrane. JS may prevent oxidant—induced inhibition of membrane transport function by a mechanism
similar to antioxidants in renal epithelial cells. Although the precise constituents remain to be explored, JS may be
employed as a useful candidate herb for drug development to prevent and treat oxidant—mediated renal failure.
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Fig. 1. Time course of Na'—dependent phos-
phate uptake in opossum kidney(OK) cells.

The uptake was measured for various time points at
37T in the presence or absence of 0.5 mM t-butyl-
hydroperoxide(tBHP). Data are mean=*SE of three ex-
periments. “p<0.05 compared with control.
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Fig. 2. Effect of t~butylhydroperoxide(tBHP) on
Na*—dependent phosphate uptake in opossum
kidney(OK) cells.

Cells were pretreated with 0.5 mM tBHP for 0.5~3
hr in the presence or absence of Img/100mé Juglans
sinensis Dode aquacupuncture(JS). Phosphate uptake
was measured for 30 min in a buffer containing Na*.
Data are mean+SE of four experiments. *p<0.05
compared with control.
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Fig. 3. Dose—dependency of Juglans sinensis
Dode aquacupuncture(JS) on t—butylhydroperxi-
de(tBHP) —induced inhibition of Na*- dependent
phosphate uptake in opossum kidney(OK) cells.

Cells were pretreated with 0.5 mM tBHP at 37T for
2 hr in the presence of various concentrations of JS, and
phosphate uptake was measured for 30 min in a buffer
containing Na*. Data are mean=SE of five experiments.
'p<0.05 compared with tBHP alone(-JS).
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Fig. 4. Kinetic analysis of Na*—phosphate up-
take in opossum kidney(OK) cells.

Cells were pretreated with or without(control) 0.5
mM t—butylhydroperoxide(tBHP) at 37 for 2 hr in the
presence or absence of 1 mg/100 ml Juglans sinensis
Dode aquacupuncture(JS). Phosphate uptake was mea-
sured for 15 min in a buffer containing various concen-
trations(5 z~1mM) of phosphate and in the presence
(total uptake) or absence(passive uptake) of Na*. Data
are mean*SE of nine experiments.
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Table 1. Effects of t—butylhydroperoxide (tBHP)
and Juglans sinensis Dode aquacupuncture(JS)
on kinetics of Na*—phosphate cotransport in op-
ossum kidney(OK) cells

. Vmax
Conditions Km (M) (nmole/mg/15min)
Control 56.70£0.88 17.68+1.28
tBHP 61.51+2.16 9.88+1.52°
tBHP+JS 66.37£10.54 16.55+2.49*

Fig. 5. The active Na*—phosphate uptake(A)
and Eadie—Hofstee plot of the data(B).

The active uptake was computed by subtracting the
passive uptake, measured in the absence of Na®(re-
placed by N—methyl—glucamine), from the total uptake
obtained in Fig. 4.

Cells were treated with 0.5 mM tBHP in the presence
or absence of 1mg/100m¢ JS for 120 min at 37°C and
washed, and Na*—pi uptake was measured for 15 min
in the presence of medium phosphate concentrations
raging from 5 #M to 1 mM. Data are mean=SE of nine
experiments. ‘p<0.05 compared with control ; *p< 0.05
compared with tBHP alone.
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Fig. 6. Effect of t—butylhydroperoxide(tBHP)
and Juglans sinensis Dode aguacupuncture(JS)
on Na'—dependent phosphonoformic acid(PFA)
binding in OK cells.

Cells were exposed to 0.5 mM tBHP for 2 hr. Total
PFA binding was measured for 30 min in a buffer with
or without Na®(replaced by NMG). Na*—dependent
binding was calculated by subtracting the binding in the
absence of Na* from the total binding in the presence
of Na*. Data are mean=*SE of four experiments. *p
<0.05 compared with control ; *p<0.05 compared with
tBHP alone.

9} 7o) tBHP7} Na'—dependent PFA binding?]
A% FAE oA T 1 YT HIHEHERIK 1mg/
100mE mEo2H A2 ¢ds] pHiksAct ol
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%9 HE WPHA712E Na'-Pi uptake® HES
£ vehfiE Zol. .

5. Na*—Pi uptakeZ ;AE3st= tBHPO
chet B BEfMEe e
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Fig. 7. Effects of Juglans sinensis Dode aqua-
cupuncture{JS) and antioxidant on lipid peroxida-
tion(A) and inhibition of Na*—phosphate uptake
(B) induced by t—butylhydroperoxide(tBHP) in op-
ossum kidney(OK) cells.

Cells were pretreated with 0.5 mM tBHP at 37T for
2 hr in the presence or absence of 1mg/100m¢ JS and
104M N, N'—diphenyl—p—phenylenediamine(DPPD).
Data are mean=SE of four experiments. "p<0.05 com-
pared with control ; #5<0.05 compared with tBHP al-
one.
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