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This study aims to further characterize both efflux and influx of L-carnitine
through the basolateral membrane using oil-filled segments of rat distal caput
epididymidis incubated with the modified Tyrode solution in vitro. L-carnitine is
accumulated at high concentration in the epididymis and spermatozoa. However, the
mechanism of transport in the epididymis is largely unknown in spite of its implication
in the regulation of sperm motility. Our previous studies have shown that, in the
isolated oil-filled distal caput epididymidis of rats, carnitine uptake into the tubule is
partly Na-dependent and carrier mediated.

The efflux of carnitine at various times showed at least two components of
exit. The fast component had a rate constant of 0.041 min™ and that of the slow
component was 0.006 min”. Lowering incubation temperature to 0 °C caused small
but significant inhibition (P<0.05) of both effluxes. In the presence of various
concentration of external carnitine, the fast efflux showed the substrate inhibition at
high concentration of unlabeled carnitine. The kinetics appeared to follow a second
order polynomial equation with the Km and Vmax of 0.92 mM and 630 pmol/mg
tissue dry wt./min, respectively. But the slow efflux exhibited saturation kinetics: the
Km and Vmax were 8.83 uM and 8.13 pmol/mg tissue dry wt./min, respectively. Both
effluxes were trans-stimulated by D-carnitine and acetylcarnitine and were trans-
inhibited by glycine whereas, gamma-butyrobetaine, choline and betaine exerted
different effects. On the other hand, the uptake of labeled carnitine occurred both
through Na'-dependent and Na'-independent pathways. The Na'*-dependent
component was a saturable process: the Km and Vmax were 37.03 uM and 4.39
pmol/mg tissue dry wt./min, respectively. In contrast, the Na*-independent pathway
was non-saturable. Preloading with gamma-butyrobetaine had virtually no effect on
carnitine uptake. In addition, ouabain failed to inhibit the uptake.

These results indicate that L-carnitine efflux consists of two components. Both
components require carriers for transport. On the other hand, the Na" dependent
uptake is carrier mediated whereas the Na'-independent carnitine uptake is a simple
diffusion. The present study suggests that the fluxes of carnitine through the
basolateral membrane of the caput epididymidis are mediated by different mechanisms.




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

4136444 SCPS/M : @WTAT: A333M8Y; MU, (953 Me)
@ ) v Jan ' A o o 1 o g a

Al quiede:- msvudsnsmitidudiuteduguveusadymisvieWniyesqd
dauduvemyynv1lunaeanaasy (TRANSPORT OF CARNITINE THROUGH THE
BASOLATERAL MEMBRANE OF THE RAT DISTAL CAPUT EPIDIDYMIDIS IN VITRO)

= o Y I'4
AuznssuMsALnUINeiinus: quwa watlszyn, PhD., aiedn Tamasse, PhD., 35y
ar a 4
AasgMEne, PhD., 117 ¥ti1 ISBN 974-04-0968-7
dan Y e .g ~ a - Y 9 a 1] -1

mfiaugnazanluvieinifesginzdeginieaududuiigs ednlsnawnaln

1 :{w ' t o g o daa a1 A lfl o o
msvusdeitde hinswiniFanegimstauiidaulumsaruguaandeu lvivesdiegs 90

<& a0 J e ¥ daa o a A T w Ay oy 9
asAny AT Ime i dhweea-msiauAananansen  Tuvieini¥esgidiuau
(caput epididymidis) veMyynuNdLBneennAMmIFaianes fiundiuniededmuas
P=} o [ 3 Q@ o J é o 9 [} dann v é
TmfAoudeey  auiudsihmsfinudeieninalnmsiudmazdeenvesmitiauruge
[ JK." 2{’ a ot 9 ] ] Jaa a a oA a
duguveiewniFeagidaudu wudimsdeeenveuea-mitiauAaRmIn A3tnTew 1 2 31l
] < 9 A o 1 a -1 D o
uypfeuvuSwazsuud Taelidasinsyude 0.04 I uag 0.006 UM MUTIAY A9
9 } 4
anndvesguMgiRaduEInsHeanYiareaY A1SAIBEANLLEINAAY substrate inhibition
kinetics TAgA1 Km 482 Vmax 1181 0.92 mM 118¢ 630 pmol/mgTDW/min AWE WY AIUNT
A9BAUUUFIMAAY saturation kinetics 1A8A1 Km U2 Vmax IMAU 8.83 UM uag 8.13
" 9
pmoV/mgTDW/min  AWHAY  Msdivenniaeuuugnnszqulag  D-camitne Ha
9 []
acetylcarnitine uasgnuuuﬂm glycine 73U Y-butyrobetaine, choline, U0 betaine Tinahuan
E 4
safudensdseenineuuy  Jumeassiudw  mmiudhuesea-mifiaudanainas
wiew 1 2 gluvuAenmindwuuedslnfeudesunaz hiowelndendesu muiiudh
uuue s IAoudesunaas saturation kinetics 1482 1agliA1 Km 1ag Vmax 51111 37.03 pM
1A 439 pmol/mgTDW/min addy drumsiudwuyliowolsRoudesunaanisuns
1 4
HIUTITUAN (simple diffusion) UBNINIMT preincubation #10 ouabain 1AL Y-butyrobetaine
Nifinagemaiudh  nranmsnanesaslidnsdeesnuaziindiwesmsiaudutied1u
»

gvewiewni¥esgRdiududesnsdaihmidmsumsvuds Taonalansdseenuaziindn

sinNuuanA1eiY






