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Abstract. A C1/HCO 3 exchanger  mediates HCO 3 ex- 
trusion across rat je junal  basolateral  membrane.  Pre- 
vious studies demonstra ted that anion antiport  act ivi ty 
is posit ively affected by Na, but evidence was given that 
this cat ion is not t ranslocated by the carrier  protein. 
Basolateral  membranes  isolated from rat j e junum were 
used to give more  insight on Na effect. Uptake stud- 
ies, per formed together  with vesicle  sidedness deter- 
minations,  indicated that the greatest  s t imulat ion of  C1- 
dependent  HCO 3 uptake occurs when Na is present  at 
both  ves i c l e  sur faces .  The  k ine t i c  d e p e n d e n c e  of  
C1/HCO 3 exchange on equal intra- and extravesicular Na 
concentra t ion showed a hyperbol ic  re la t ionship,  and 
the calcula ted kinetic  parameters  were Vma x = 0.153 --- 
0.006 nmol  mg protein -1 sec -1, K m = 23.0 mM. Ion 
replacement  studies indicated that Na can be par t ia l ly  
subst i tuted only by Li and not by other monovalen t  
cations. Results  of  this study suggest  that Na could act 
as a nonessent ial  act ivator  of  the C1/HCO 3 exchanger.  
A poss ib le  role of  the Na-sensi t ive  modif ie r  site in the 
phys io logy  of  je junal  enterocyte is suggested.  

r epresen ted  by  a C1/HCO 3 exchanger ,  recen t ly  evi-  
denced [28, 29, 39]. The two anions may  be transport-  
ed via  one or more  coupled carrier  mechanisms locat-  
ed in the same membrane,  namely a cat ion- independent  
an t ipor t  [1, 8, 11, 25, 32] and a N a - d e p e n d e n t  ex- 
changer,  which general ly  cata lyzes  the exchange of  Na 
and HCO 3 for C1 and a proton equivalent  [1, 3, 9, 10, 
14, 19, 32, 34]. However,  while the former process was 
demonstrated in the basolateral  membrane of  jejunal  en- 
terocyte,  the presence of  the lat ter  is ambiguous,  in that 
Na ion increases the antiporter  act ivi ty without  being 
transported [39]. The aim of  this work was to get more  
insight on sodium effect, for a more complete  picture of  
b icarbonate  transport  in the phys io logy  of  je junal  en- 
terocyte.  

Materials and Methods 

BASOLATERAL MEMBRANE SEPARATION 

Key words: Rat j e j u n u m  - -  Baso la te ra l  membrane  
ves ic les  - -  C1/HCO 3 exchange  - -  N a  effect  - -  A1- 
losteric modif ier  site 

Introduction 

In recent years  it has become obvious that there is a 
great deal  of  segmental  heterogenei ty of  transport  func- 
tions in the gut. Di f fe rences  be tween  j e j u n u m  and 
i leum have long been recognized;  these comprise  the 
t ransepi thel ial  t ransport  of  HCO 3, which is absorbed in 
the j e junum and secreted in the i leum [31]. 

The mechanism by which HCO 3 leaves the je junal  
enterocyte  across the basolateral  membrane  could be 
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Basolateral plasma membranes from rat jejunum enterocytes were iso- 
lated and purified as described [27]. Briefly, 7 mM CaC12, which pref- 
erentially aggregates all membranes except the brush border, was 
added to basolateral membranes collected by self-orienting Percoll- 
gradient centrifugation (Kontron, Centrikon mod. T2070 ultracen- 
trifuge; Haake-Buchler, Auto Densi-Flow II C apparatus). To ensure 
that the intravesicular space was loaded with the appropriate buffer, 
we ran the last centrifugation at 20~ The collected pellets (3-7 mg 
protein/ml) were then incubated in the same buffer at room temper- 
ature for 30 min (gassed with the appropriate CO 2 tension when 
HCO 3 was present), and equilibrated with 0.2 mM EGTA and 25 gM 
valinomycin. After that, vesicles were used for either HCO 3 or CI up- 
take by the rapid micro filtration technique. 

ENZYME ACTIVITIES 

Total protein and 7-glutamyltransferase (y-GT, a marker enzyme for 
brush border membrane) were determined as published [24]. The ac- 
tivity of (Na,K)-ATPase (a marker enzyme for basolateral membrane) 
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was estimated by the slightly modified method of Schoner et al. [35], 
in which the resynthesis of  the ATP split by the ATPase is coupled 
via PK-LDH reaction to NADH oxidation. In the same sample, the 
kinetics in the absence (total ATPase) and in the presence of ouabain 
(ouabain-insensitive ATPase) were recorded. The difference in the 
slope between the two straight lines represents a measure of the 
(Na,K)-ATPase activity. The final concentration of reagents was: 3.1 
mM MgCI 2, 82 mM NH4C1, 103 m s  NaC1, 70 mM imidazole buffer (pH 
7.3), 2 mM phosphoenolpyruvate, 2.5 mM Na2-ATP, 0.3 mM NADH, 
1.9 U/ml PK, 1.7 U/ml LDH, 2.5 mM ouabain. For orientation stud- 
ies, basolateral membrane vesicles were preincubated at room tem- 
perature for 20 rain with the ionic detergent sodium dodecyl sulfate 
(SDS) at different concentrations, keeping the ratio mg protein : m g  
SDS = 1 : 0.1-0.2. Both total ATPase and (Na,K)-ATPase were then 
assayed and orientation was evaluated according to Boumendil-  
Podevin and Podevin [4]. 

UPTAKE EXPERIMENTS 

Uptake studies, performed at 28~ were started by diluting the vesi- 
cle suspension into an incubation medium containing either H14CO 3 
or 36C1. The composition of the final resuspension solutions and in- 
cubation media is given in the figure legends. Samples were with- 
drawn at selected times. Special precautions were taken to perform 
HCO 3 uptake, as previously described [29]. In particular, experiments 
lasting not longer than 30 min were performed and, to take into ac- 
count the decrease of specific activity of labeled bicarbonate (always 
about 10% of the end of the experiment), samples of the reaction mix- 
ture were withdrawn at the same selected times and used as standards. 
Samples were diluted with 0.8 ml ice-cold reaction-stopping solution 
(200 mM K acetate, 0.2 mM PMSF, 0.01% (v/v) ethanol, 100 mM 
HEPES/Tris buffer at pH 8.2; K acetate concentration was varied ac- 
cording to the osmolarity of the incubating solutions), filtered on 
wetted cellulose nitrate filters (0.45 gm pore size) and immediately 
rinsed with 5 mi of the "stop" solution. The radioactivity of the fil- 
ters was counted by liquid scintillation spectrometry (Tri-Carb, 
Packard, mod. I600 TR). All experiments were performed in volt- 
age-clamp conditions; intra- and extravesicular solutions were al- 
ways isotonic. All the solutions used were prefiltered through 0.22 
gm pore size filters. 

Individual uptake experiments in triplicate, representative of 
more than three repetitions with qualitatively identical results, are pre- 
sented throughout the paper. 

Results 

The purity of the basolateral membranes was checked 
by measuring various marker enzyme activities. The re- 
covered fraction was enriched 11-fold compared to the 
homogenate in specific activity of (Na,K)-ATPase, 
while the enrichment factor of y-GT was 0.5. 

The sidedness of our membrane preparation was de- 
termined with the latency of (Na,K)-ATPase (Table). 
After activation of (Na,K)-ATPase with SDS, we cal- 
culated that the ratio of unsealed to sealed vesicles is 
1:2; sealed vesicles are about 90% right-side-out (RSO) 
and 10% inside-out (IO) oriented. Overlapping results 
were obtained using both fresh and frozen ( -80~  

membranes; the presence of NaC1 during the separation 
procedure did not influence vesicle sidedness. 

The first group of experiments was performed to in- 
vestigate at which membrane surface sodium binds to 
the carrier protein. Therefore, HCO 3 uptake driven by 
an outwardly directed C1 gradient was evaluated in the 
presence and in the absence of intra- and/or extraves- 
icular Na. Results, depicted in Fig. 1, show that the 
presence of either internal or external Na increases 
HCO 3 uptake; a further increase occurs when Na is pre- 
sent at both vesicle surfaces. Since we have deter- 
mined that vesicles are 90% right side out and 10% in- 
side out, we can hypothesize that Na action is exerted 
at both sides of the basolateral membrane. 

To investigate the effect of increasing Nain = Naou t 
concentrations, we examined the time course of Cl-de- 
pendent HCO 3 uptake in the presence of Na 0, 10, 50 
and 100 raN. Results, depicted in Fig. 2, demonstrate 
that the increase of Na concentration enhances CI/HCO 3 
activity without altering the equilibrium value, that is 
apparent vesicle volume. 

In the presence of 100 mM intra- and extravesicu- 
lar Na, the Cl-coupled HCO 3 uptake was determined as 
a function of short incubation times (data not shown), 
resulting in a linear response for at least 6 sec. Thus, a 
6 sec uptake can be reasonably considered as an estimate 
of the initial uptake rate of 1 mM HCO 3. Figure 3 
shows the results of an experiment in which Cl-driven 
HCO 3 unidirectional flux was measured as a function of 
equal intra- and extravesicular Na concentration. The 
hyperbolic relationship obtained, corrected for the Na- 
independent component, was linearized by the Eadie- 
Hofstee transformation of the data and kinetic parame- 
ters were calculated (Jmax = 0.153 + 0.006 nmol mg 
protein-t sec-1, K -- 23.0 mM, correlation coefficient 
= 0.99). By Hill plot analysis of the same data, the Hill 
coefficient resulted about 1. The experiment illustrat- 
ed in Fig. 3 was repeated with Na only on the outside 
(data not shown). Kinetic parameters were calculated 
both by Eadie Hofstee and Hill plots (Jmax = 0.033 -+ 
0.002 nmol mg protein -1 sec -1, K m = 1.87 mM, corre- 
lation coefficient = 0.91, Hill number = 0.98 _+ 0.07). 

To see whether other alkali metal ions behave like 
sodium in stimulating C1/HCO 3 antiport, we performed 
the experiment whose results are illustrated in Fig. 4. 
As shown, only Li can cause an increase of HCO 3 up- 
take to a similar level, whereas Rb, Cs and K are poor 
substitutes for Na. 

The initial uptake rate of 3 mM C1 uptake driven by 
30 mM HCO 3 in the presence and in the absence of 70 
mM intra- and extravesicular Na is reported in Fig. 5. 
Since under these experimental conditions C1 uptake 
was linear for at least 13 sec (data not shown), this in- 
cubation time was selected as a measure of unidirec- 
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Table. Leakiness and orientation of basolateral membrane vesicles 

49 

Experimental condition Total ATPase RSO (Na,K)-ATPase Leaky IO 

+SDS (%) +SDS (%) (%) 

No NaC1 
during separation 

Fresh vesicles (6) 815 _+ 90 1,998 _+ 231 59 645 _+ 95 1,848 _+ 212 35 6 
Frozen vesicles (6) 773 • 75 2,025 • 188 62 605 • 54 1,902 • 171 32 7 

100 mM NaC1 
during separation 

Fresh vesicles (7) 951 _+ 166 2,265 • 307 58 732 _+ 129 2,048 + 276 36 6 
Frozen vesicles (6) 827 _+ 80 2,182 _+ 202 62 666 -+ 64 2,066 _+ 190 32 6 

Total and (Na,K)-ATPase activities are expressed as nmol Pi/min per mg protein. Number of experiments in parentheses. RSO = right-side- 
out orientation. IO = inside-out orientation. 
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Fig. 1. Effect of intra- and/or extravesicular Na on C1 gradient-de- 
pendent HCO 3 uptake. Vesicles obtained either in 100 mM KCI and 
182 mM sorbitol (no Na and Nao,), or in 100 mM NaC1 and 100 mM 
K gluconate (Nai~ and iso Na) were incubated either in 100 mM K 
gluconate and 186 mM sorbitol (no Na and Nain), or in 100 mM Na 
gluconate, 100 mM K gluconate and 4 mM sorbitol (Nao, t and iso Na). 
All solutions contained 100 mM HEPES/Tris buffer at pH 8.2, 0.2 mM 
PMSF and 0.01% (v/v) ethanol. All incubating solutions contained 1 
mM H14CO3. Vesicles were preincubated with 25 gM valinomycin. 
Mean values of HCO 3 uptake _+ SE (bars) are represented. P values 
with respect to "no Na" and "iso Na" conditions are reported. P val- 
ue between Nain and Nao. t conditions = NS. 

tional flux. The antiporter activities result from the 
difference between C1 uptake values evaluated in the ab- 
sence and in the presence of the disulfonic stilbene 
DIDS, a well-known inhibitor of anion exchangers. The 
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Fig. 2. Effect of 0, 10, 50 and 100 mM Na on Cl-dependent HCO 3 
uptake. Basolateral membrane vesicles (20 ~tl), obtained either in 182 
mM sorbitol (open circles), or in 10 mM Na gluconate and 164 mM 
sorbitol (triangles), or in 50 m s  Na gluconate and 91 mM sorbitol 
(stars), or in 100 mM Na gluconate (filled circles) were incubated in 
380/.tl of either 186 rnM sorbitol (open circles), or 10 mM Na glu- 
conate and 168 mM sorbitol (triangles), or 50 mM Na gluconate and 
95 mM sorbitol (stars), or 100 mM Na gluconate and 4 mM sorbitol 
(filled circles). KC1 (100 raM) was present in all basolateral membrane 
vesicles. H14CO3 (1 raM) and 100 mM K gluconate were present in 
all incubating solutions. All solutions contained 100 mM HEPES/Tris 
buffer at pH 8.2, 0.2 mM PMSF and 0.01% (v/v) ethanol. Vesicles 
were preincubated with 25 gM valinomycin. Ordinate: HCO 3 uptake, 
mean values _+ sz (vertical bars, absent if less than symbol height). 
Abscissa: incubation time. 
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Fig. 3. Effect of different Na concentrations on the initial rate of C1- 

dependent HCO 3 uptake. Basolateral membrane vesicles (5 gl), ob- 
tained in 100 mM KC1 and various concentrations of Na gluconate 
from 5 to 100 raM, were incubated in 95 p~l of 100 mM K gluconate, 
1 mM HI4CO3 and the same Na gluconate concentrations. All solu- 
tions contained 100 mM HEPES/Tris buffer at pH 8.2, 0.2 mM PMSF 
and 0,01% (v/v) ethanol. Vesicles were preincubated with 25 I.tM vali- 

nomycin. Ordinate: HCO 3 uptake, mean values + sE (=vertical bars, 
absent if less than symbol height). Abscissa: Na concentration, mM. 
Inset: Eadie-Hofstee plot of the same data subtracted of the Na-in- 
dependent component. 
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Fig. 4. Effect of alkaline monovalent cations on Cl-dependent HCO 3 
uptake. Basolateral membrane vesicles (20 ILl), obtained either in t00 
mM NaC1 and 100 mM K gluconate (filled circles), or in 100 mM 
LiCI and 100 mM K gluconate (squares), or in 100 mM RbC1, 100 mM 
K gluconate and 6 mM sorbitol (stars), or in 100 mM KC1 and 182 mM 
sorbitol (triangles), or in t00 mM CsC1, 100 mM K gluconate and 6 
mM sorbitot (diamonds), or in 100 mM K gtuconate and 182 mM sor- 
bitol (open circles), were incubated in 380 IXl of either 50 mM NazSO4, 
100 mM K gluconate and 70 mM sorbitol (filled circles), or 50 mM 
Li2SO4, 100 mM K gtuconate and 70 mM sorbitol (squares), or 50 mM 
Rb2SO4, 100 mM K gluconate and 70 mM sorbitol (stars), or 50 mM 
K2SO 4 and 252 mM sorbitol (triangles), or 50 mM Cs2804, 100 mM 
K gluconate and 70 mM sorbitol (diamonds), or 50 mM K2SO 4 and 252 
mM sorbitol (open circles). H14CO3 (1 mM) was in all incubating so- 
lutions. All solutions contained 100 mN HEPES/Tris buffer at pH 8.2, 
0.2 mM PMSF and 0.01% (v/v) ethanol. Vesicles were preincubated 
with 25 lXM valinomycin. Ordinate: HCO 3 uptake, mean values _+ sE 
(vertical bars, absent if less than symbol height). Abscissa: incuba- 
tion time. 

presence of Na produces approximately an 80% in- 
crease of the antiporter-mediated C1 influx. 

D i s c u s s i o n  

Marker enzyme analysis demonstrated that the basolat- 
eral membrane fraction is very well purified from brush 
border contamination. Moreover, in a recent work [28], 
evidence was provided that in rat jejunal brush border 
membrane C1/HCO 3 exchange, if present, has a very low 
transport rate. Thus, the transport system we are deal- 
ing with is indeed basolateral. 

C1/HCO 3 exchangers have been identified in many 
different tissues [5, 12-14, 17, 19, 33, 40]. In general, 
two types have been described in cells from both in- 

vertebrates and vertebrates. The sodium-independent 
CI/HCO 3 exchanger mediates the exchange of C1 for 
HCO 3 with a stoichiometry of 1:1 [1, 8, 11, 25, 32]. The 
best characterized Na-independent CI/HCO 3 exchanger 
is the erythroid band 3; this and other band 3-like pro- 
teins have been cloned from various tissues [6]. The 
Na-dependent C1/HCO 3 exchanger mediates the elec- 
troneutral transport of one Na and one HCO 3 in one di- 
rection for one C1 and one proton equivalent in the op- 
posite direction [1, 3, 9, 10, 14, 19, 32, 34]. Various ev- 
idences indicate that these two systems coexist  in 
several cell types [25, 32]. In previous papers [28, 29, 
39], we identified an anion antiporter that is able to 
function as C1/HCO 3 exchanger in rat jejunal basolat- 
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Fig, 5. Initial rate of HCO3-dependent C1 uptake. Basolateral mem- 
brane vesicles (2 gl), obtained either in 30 mM KHCO 3, 70 mM K glu- 
conate and 127 mM sorbitol (no Na, no Na + DIDS), or in 30 rnM 
NaHCO3, 40 mM Na gluconate and 100 mM K gluconate (Na, Na + 
DIDS), were incubated in 198 p.1 of either 100 m s  K gluconate and 
127 mM sorbitol (no Na, no Na + DIDS), or 70 mM Na gluconate and 
100 mM K gluconate (Na, Na + DIDS). All solutions contained 100 
mM HEPES/Tris buffer at pH 8.2, 0.2 m s  PMSF and 0.01% (v/v) 
ethanol. All incubating solutions contained 3 mM 36C1 and were 
added or not with 1 mM DIDS. Vesicles were preincubated with 25 

~M valinomycin and gassed with 0.9% CO 2. Mean values of C1 up- 
take _+ SE (bars) are represented. 

eral membrane. We provided evidence that membrane 
vesicles mediate a Na-independent C1/HCO 3 antiport 
which is positively affected by the presence of Na; 
however, neither HCO 3 nor C1 gradients can drive the 
countertransport of Na [39]. 

The object of this research was to test if Na could 
bind to a regulatory site located at one face of the ba- 
solateral membrane. Since vesicle population is not uni- 
formly oriented, sidedness determination was neces- 
sary. Results of the sidedness studies (Table) are not in 
agreement with the ones we mentioned previously [28], 
as in the present paper unsealed vesicles are reduced and 
the right-side-out : inside-out ratio is increased. Vari- 
able data were reported also by other authors [4, 16, 20, 
21] and the difference could be due to seasonal varia- 
tions. Nevertheless, in the present work sidedness stud- 
ies were carried out on the same membrane preparation 
used for the uptake experiments depicted in Fig. 1. 
Moreover, unlike data published by Mandla et al. [20], 
RSO percentage of a single membrane preparation did 
not vary in the long run; therefore, data concerning the 
side of sodium action are not questionable. Since results 
of Fig. 1 indicate that the greatest stimulation of Cl-de- 

pendent HCO 3 uptake occurs when Na is present at 
both vesicle surfaces, we can argue either that two reg- 
ulatory sites are involved in the protein carrier activa- 
tion, or that one site is translocated from the inner to the 
outer face of the membrane. However, the finding that 
Na is not transported by the anion exchanger makes the 
latter possibility unlikely to be true. 

The effect of increasing equal transmembrane Na 
concentrations has been tested both on the time course 
and on the initial rate of Cl-linked HCO s uptake. Re- 
sults are illustrated in Figs. 2 and 3, respectively. As 
shown in Fig. 2, HCO 3 influx is enhanced by increas- 
ing equimolar  t ransmembrane  Na concentrat ions,  
whereas at a 30 min equilibrium time point, uptake val- 
ues are practically the same. Thus, the stimulation of 
HCO 3 uptake by Na cannot be explained by increased 
intravesicular volume. When the initial rate of C1 gra- 
dient-dependent HCO 3 uptake was measured as a func- 
tion of bilateral Na concentration (equal on both sides), 
a hyperbolic relationship was observed (Fig. 3). The 
Na-dependent CI/HCO 3 transport was obtained after 
subtraction of the uptake value measured in the absence 
of Na and the kinetic parameters were calculated by 
means of both Eadie-Hofstee linearization of the data 
and Hill plot analysis. Presumably, the increase of 
transport velocity illustrated in Fig. 3 represents some 
allosteric interaction between Na and the carrier protein, 
although the nature of these putative sites and confor- 
mational changes remains obscure. As the kinetic de- 
pendence of C1/HCO 3 exchange on Na concentration 
seems to obey a Michaelis-Menten equation, we can pre- 
sume either that a single modifier site is involved in Na 
activatory effect (hence translocating across the mem- 
brane thickness but, as mentioned above, this seems 
unlikely to be true), or that more allosteric modifier sites 
might exist with no cooperativity [36]. The presence of 
Na only in the outer solution (data not shown) seems to 
induce a relatively small activation of the anion ex- 
changer, which moreover seems to be saturated at a 
low Na concentration. Thus, the most effective site in 
modulating the exchanger activity should be the inner 
one. Reasonably, we can hypothesize that the Na affin- 
ity of the internal site is not very unlike from the one 
calculated with equal transmembrane Na concentra- 
tions. In fact, if one subtracts from the data of Fig. 3, 
the velocity curve obtained with Na only in the outside, 
the K m value is affected just to a very small extent. Na 
ion could act as a nonessential activator of C1/HCO 3 an- 
tiport. Such allosteric effects are not unprecedented, 
analogous modifier sites having been found in other 
transport proteins [2, 22, 23]. 

From the results of Fig. 4, it is evident that Na can 
be partially substituted only by Li. This finding is not 
amazing since Li can compete with Na in various trans- 
port mechanisms [7, 15, 30, 37]. 
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Fig. 6. Schematic drawing showing transport 
systems described in the text. 

Figure 5 shows that 70 mM Na causes an 80% in- 
crease in C1/HCO 3 exchanger  activity. In this experi-  
mental  condit ion,  C1 uptake was evaluated,  since a pre- 
vious study [29] demonstra ted that over lapping results 
are obtained using C1 and HCO 3. Moreover ,  this ex- 
per iment  was performed in the presence of  a low HCO 3 
gradient  to reduce its concentrat ion in the extravesicu-  
lar medium and to minimize a possible HCO3/HCO 3 ex- 
change. Thus, in this exper imental  condit ion,  Na effect 
is not underest imated.  

The phys io logica l  s ignif icance of  the Na st imula- 
tory effect on the basolateral  C1/HCO 3 antiport  of  je ju-  
hal enterocyte can be envis ioned in the l ight of  the ki- 
netic parameters  determined.  Whi le  in phys io logica l  
condit ions the Na concentrat ion in the extracel lular  en- 
v i ronment  exer ts  the max ima l  ac t iva t ion  of  the an- 
tiporter, cy toplasmic  Na concentrat ion is c losely  relat-  
ed to the K m value. Thus, small  changes in cel lular  Na 
produce significant variations in C1/HCO 3 exchange ac- 
tivity. This leads us to the te leological  question: why 
is the HCO 3 transport  step coupled to Na? Intracellu-  
la r  Na  r i se  c o u l d  be  due  to an i n c r e a s e  in N a / H  
antiporter  activity,  which in je junal  enterocyte was ev- 
idenced both in brush border  [18, 24] and in basolater-  
al membrane  [30, 38]. This in turns e levates  cyto-  
plasmic pH. It is well  known that the induced alkalin- 
i za t ion  can i n d i r e c t l y  i nc rea se  the t r a n s m e m b r a n e  
exchange of  extracel lular  C1 for internal HCO 3 by ele- 
vating the intracellular  concentration of  the latter HCO 3 
[22, 26]. In addit ion,  a direct  s t imulat ion of  C1/HCO 3 
exchange could be accompl ished  by the increased cy- 
toplasmic Na, counteracting the bui ldup of  alkaline cel- 
lular pH. In other cell  types,  C1/HCO 3 antiport  was re- 
ported to exhibi t  a pH-sensi t ive  cytoplasmic  modif ier  
site [22, 23, 26]. An  increase in intracel lular  Na level  
(p roduced  by N a - l i n k e d  co- and counte r t ranspor t s )  
would also activate the Na pump, which removes Na 

ions at the expense of  ATP consumption,  with produc- 
tion of  CO 2. It is l ikely that, given the re la t ively high 
permeabi l i ty  of  cell  membranes  to CO 2, this will  freely 
equil ibrate between the lumen, cell  and serosal com- 
partment. However ,  part  of  the metabolic  CO 2 could be 
hydrated to HCO 3 by means of carbonic anhydrase ac- 
tivity. Once again, a Na-sensi t ive modif ier  site pro- 
mot ing  the exi t  of  HCO 3 by s t imulat ing basola tera l  
C1/HCO 3 exchange would represent  the coupling factor 
modulat ing the magni tude of  the homeostat ic  response.  
A schematic  model  of  proposed mechanisms is il lus- 
trated in Fig. 6. 

Up to now there has been li t t le informat ion  re- 
garding the regulat ion of  the anion antiport. Results  of  
this work suggest  that a Na-s t imulated activatory site in 
the basolateral  membrane  of  je junal  enterocyte could 
modulate  C1/HCO 3 act ivi ty in processes such as HCO 3 
absorption and cell  pH regulation. 
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