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Study on the Mechanism of Placental Transport of L-lysine
(Using Human Placental Microvillous (Brush
Border) Membrane Vesicles)
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Synopsis The uptake of L-lysine in human placental microvilli vesicles prepared from human term
placenta was studied using the rapid filtration technique. The uptake of L-lysine into the vesicles was
osmotically sensitive. This finding indicates that the uptake of L-lysine by placental microvilli vesicles
represents transport into the membrane vesicles. The uptake of L-lysine into microvilli vesicles is sodium
independent. The initial rate of uptake is markedly increased when the intravesicular space is rendered
electrically more negative by membrane diffusion potential induced by the use of highly permeant anions
or by K* diffusion potentials via valinomycin. These results indicate that the sodium independent uptake
of L-lysine into the microvilli membrane vesicles is dependent on the electrical potential difference of the
membranes. A kinetic analysis of the uptake demonstrated that two transport systems for vesicular entry
of L-lysine existed with a Km; of 0.13mM, Vmax; of 590pmol/mg protein/20sec, Km, of 0.91mM, Vmax, of
2010pmol/mg protein/20sec. The uptake of L-lysine in microvilli vesicles was inhibited by dibasic amino
acid (L-arginine, L-ornithine, L-glutamine), but not by other classes of amino acid. These results indicate
the existence of a dibasic amino acid specific transport system in placental microvilli membrane.
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M1 Effect of extravesicular osmolarity on L-
lysine uptake
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1000
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L-lysine D EE %0.05mM %> 52mM D 8] ¢ZE
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2 1 Inhibition by amino acids of L-lysine uptake
(measured over initial 20 sec) into microvillous

vesicles
Inhibitor Uptake
L-arginine 3Bt 5
L-ornithine 23% 5
L-lysine 29t 3
L-glutamine 24t 3
L-glutamate 100+ 8
L-alanine 100£10
taurine 90+ 5

All inhibitors were added to give a final concentr-

ation of 2mM

Uptake is expressed as a percentage of control values.

Values are means+ S.E.M. for three determinations.

K5 Effect of anion replacement on L-lysine
uptake

ONa SCN
400 ®Na Cl
| ANa gluconate

300F

0
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L-lysine uptake (pmol/mg protein)

30 (min)
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72BFD L-lysine D/PEANDE D AL DEE Y
X5 wkmr L . M igE B & SCN->Cl->
gluconate  DJEFTH b, T7bb SCN-HFET
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X 6 Effect of valinomycin induced inside nega-
tive K* diffusion potential on L-lysine uptake
into microvillous vesicles
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BB NI CER S hic Kro st R & 0 &
SALF W B E A E K'in>K* out) 23, L-
glutamate OEEEDOBKEN N & is>T\WB 2 &%
B Bz L,

SEDbibh O X v, L-lysine Dg#
B NER ~ 0 EE XX Nat o BEALER
BREARICKFE LT &, Flcx DB#x%cE
BAAT Vv A0 BETHZ ESHB L, i
D7 37 BEHG, B ASHEERIC L O,
M ER/INERN ~D L-lysine OE# %13, L-ar-
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