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Taurine Is found In relatively high concentrations In the tissues of a 
variety of marine fishes where It makes a significant contribution to the 
Intrace I lular osmolyte pool and Is Important In the regulation of ce I I volume. 
While there Is I I tt I e or no evidence for the synthes l s of taurine In fish 
tissues, the dietary content of taurine Is high and It Is I Ike Iy that the diet 
Is the major source of taurine for these species, 
transport across the fish Intestine Is Important to the overal I regulation of 
taurine balance In these species. In a previous Investigation (King et a I., 
MD IBL Bui 1.21:31, 1 983) taur l ne uptake across both the mucosa I and serosa I 
membranes of the flounder Intestine was found to be completely Na+-dependent. 
In addition, when assayed at low taurine concentrations (0.01 mM) the rates of 
uptake across the two membranes were approximately equal. The present study 
continues this Investigation and attempts to Identify the factors responsible 
for net uptake of taurine across the flounder Intestinal eplthellurn as we I I as 
the effects of potential regulators.

Therefore, taurine

Transport was studied by fo I I ow l ng taur l ne uptake l nto the I ntest I na l 
cell across the luminal or anti luminal membrane. We had previously found that 
taurine transport Is better studied In this way rather than by measuring 
transeplthella I flux, since the slow rate of transport across both membranes 
together with a large ce I I u I ar taurine pool (^30 mM) do not a I I ow for 
equlIIbratlon of I abeled taurlne with the cel I ular taur!ne with!n a reasonable 
experimental time.

Flounder were kll led by transection of the spinal cord, the Intestine 
removed and Immed l ate I y stripped of the muscle I ayers. The eplthel la were 
mounted In modified Usslng chambers and a I lowed to equl I Ibrate for 30-60 
minutes, at which time the TEP had stabl I Ized and was between -3 and -9 mV 
lumen positive. The standard Ringers was 148 mM NaCI, 3.0 mM KCI , 2.7 mM 
NaH2P04, 1.26 mM CaCI2, 1.24 mM MgS04. 11.0 mM NaHC0?, bubbled with 99% 02/1? 
C02 and maintained at 1 5°C. In Ion replacement studies Na+ was replaced with

Following the equilibration period, the uptake assay 
taurine (to a final cone, of 0.1 mM) to both sides of 

C-taurlne to either the luminal or anti luminal side of

N-methyI-D-gIucamIne. 
was started by adding 
the epithelium and 14r 
the membrane. After 1 hr. of l ncubat I on, samp I es of the bath l ng med l urn were 
taken from the luminal and antllumlnal sides of the membrane. The chamber was 
then opened and the tissue spanning the aperture of the chamber cut out, 
blotted, weighed and digested In Protosol at 37°C overnight. The samples 
(medium and tissue) were then counted for radioactivity by standard LS 
procedures. Extrace I lular space was measured by similar procedures using 4C- 
PEG (col d PEG 0.1 g/100 ml ).

Taurine uptake across the mucosal and serosal membranes was measured as a 
function of taurine concentration. The kinetic constants as determined by 
LIneweavei—Burk plots are shown In Table 1.
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Table 1. Kinetic parameters of taurine uptake across the mucosal and serosal 
membranes of the flounder Intestine,

' mucosa serosa■

[TAU: 3.89 mM*
3.27 + 0.49 mM 
6071 +179 nmol s/g-hr 

3,298 nmols/g-hr

0.11
0.78 + 0.09 mM 
1 817 + 289 nmol s/g-hr 
224 nmols/g-hr

V =
^ + [TAU]

*AmIno Acid analysis of Intestinal contents of freshly caught (fed) fish

The Km for taurine uptake across the mucosal membrane was 4-fold higher than 
across the serosal membrane. Indicating a greater affinity for transport at 
the serosal membrane, 
greater for taurine \ 
transport Is calculated for the _Ld v I vo plasma and Intestinal lumen taurine 
concentrations, transport across the mucosal membrane Is 10 times greater than 
uptake across the serosal membrane. Assuming similar permeabilities for 
taurine leak out of the ce I I at both membranes, the greater rate of taurine 
accumul atlon across the mucosa I membrane may pr ov l de the mecha n l sm f or net 
taurine uptake across the epithelium from lumen to serosal side.

. Vmax rates of transport, on the other hand, were 
uptake across the mucosal membrane. If the rate of

Possible modulation of taurine transport across the mucosal and serosal 
membranes by cyclic nucleotides (cAMP and cGMP) was also Investigated. When 
1.0 mM cGMP was added to the serosal medium, taurine (0.1 mM) uptake was 
increased across the mucosal membrane 2-tlmes control (163 ± 14.4 to 320 ± 
38.3 nmols/g-hr. n=4) and across the serosal membrane 1.8 times control (98.2 
± 14.2 to 173 ± 49.2 nmol s/g-hr, n=4). cAMP (1.0 mM on serosal side) 
Increased uptake 1.5-times across the mucosal side (147 + 20.7 to 227 ± 28.1 
nmol s/g-hr, n=4) but had no effect on the serosal side (98.8 ± 18.5 versus 
93.5 ± 8.86 nmol s/g-hr). cGMP has been shown to cause a hyperpol ar Izatlon of 
the apical membrane potential (Halm et a I., MDIBL Bui I. 22:80, 1982). If Na+- 
dependent taurine transport Is eIectrogenlc, the effect of cGMP could Increase 
taurine transport by hyperpoIarlzIng the intestinal cell thereby Increasing 
the driving force for Na+-dependent taurine uptake. This cGMP-induced change 
In membrane potential would also affect other Na+-solute coupled transport 
systems that were eIectrogenIc. cAMP has no reported effect on flounder 
Intestinal cell membrane potential.
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