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Reply
SIR,-We are grateful for the interest that Drs
Zlotogora and Rachmilewitz have shown our twin
study. They suggest that there is an increased risk for
an individual born as a twin to be affected by Crohn's
disease. This is based on their findings of four pairs of
dizygotic twins within a population of 154 patients
with Crohn's disease. None of these four pairs was
concordant for the disease. Thus, in their study one
of 39 Crohn's disease patients was a twin in contrast
with one of 89 in the general population. These
figures must, however, be interpreted with caution as
their Crohn's disease population is small and risk of
errors produced by chance must be fairly great.

Obviously Drs Zlotogora and Rachmilewitz find
support for their hypothesis in our results as they
comment on the high prevalence of Crohn's disease
in the twin population in comparison with epidemiol-
ogical data from Stockholm. We are presently per-
forming an epidemiological study on inflammatory
bowel disease within our catchment area. The pre-
liminary data show that the prevalence for both
ulcerative colitis and Crohn's disease is consider-
ably higher than in Stockholm. Furthermore, the
Stockholm data do not include ulcerative proctitis
cases. Thus, epidemiological comparisons of this
kind are like comparing apples and pears. In fact the
prevalence data in our twin study were not included
in the original version but were added on request by
the referees in order to get an idea about selection
bias. In our study only hospitalised patients could be
traced which means that there is a good chance
of identifying patients with Crohn's disease more
easily while patients with ulcerative colitis can be lost
as they are more often treated as outpatients. Our
findings did indicate, however, that the selection
bias was reasonable when comparing published
prevalence figures from Sweden.
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Possible target for cystic fibrosis in the small intestinal
epithelium
SIR,-We read with interest the paper by Taylor et all
reporting the failure ofjejunal biopsies from children
with cystic fibrosis to respond to secretagogues.
Taylor and coworkers used the short circuit current
approach to evaluate the ability of cAMP- and Ca2+-
dependent substances to promote secretion. Secreta-
gogues failed to have an effect in cystic fibrosis
epithlium but the Ca2+-ionophore A23187 was re-
ported to have a small effect. This led the authors to
suggest that the defect lies beyond the step for cAMP
generation and that a mechanism for raising intra-
cellular Ca2+ might also be impaired. We have
recently been studying the ionic channels present in
small intestinal epithelial cells by the patch clamp
technique and would like to comment on Taylor and
colleagues' data in the light of our own data.

Necturus small intestine, is an established model
for intestinal ion transport studies, with which direct
evidence that the apical membrane of enterocytes
possesses a cAMP-activated Cl- conductance has
been obtained.2 Chloride channels identified in
isolated enterocytes by the patch clamp technique3
share many of the properties documented for the Cl-
channels defectively regulated in cystic fibrosis air-
way epithelium." In cell attached membrane patches
the channel is activated by an increase in cellular
cAMP. Upon excision of the membrane patch silent
channels could be irreversibly activated by strong
(+ 120 mV) depolarisation. In excised, inside-out
membrane patches bathed in symmetrical Cl--rich
solutions the chloride channels exhibit outward recti-
fication, that is outward currents (chloride flowing
from the extracellular to the cytoplasmic side) obser-
ved at depolarised potentials are significantly greater
than inward currents recorded at corresponding
hyperpolarising potentials. The small intestine Cl1
channels are highly selective for anions (Br-, F-. l-
and SCN-, but not HCO3 or gluconate, are per-
meant) over cations. Moreover, changing the Ca2+
concentration bathing the cystosolic patch surface
was without effect upon channel behaviour. This
is again consistent with results for Cl- channels
originating from tracheal epithelium.4
The homology between the Necturus enterocyte

Cl- channel and those of mammalian origin suggests
that this channel may be the agent responsible for
intestinal secretion reported by Tayor et al. If this
were indeed the case then the conclusions drawn
from their experiments with the calcium ionophore
should be re-examined in view of the Ca2+-insensi-
tivity of this channel. The possibility must be con-
sidered that the ionophore induced elevation of
intracellular Ca2+ activates basoateral K+ channels,
which are known to be Ca2+-activated.79 The result-
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ing hyperpolarisation produced by such an effect
would then act as a stimulus, augmenting Cl- secre-
tion by increasing the driving force for C1- exit
through already active apical C1- channels. If this C1-
channel is defective in jejunal enterocytes from cystic
fibrosis patients then an alternative explanation for
the calcium ionophore effect can also be based on
activation of K+ channels. This activation would in
itself be reflected in a transient increase in short
circuit current, produced by basolateral K+ exit, until
a new steady state of intracellular K+ is attained.
Another possibility is that the hyperpolansation
ensuing from K+ channel activation could act to in-
crease Na+ absorption by increasing the driving force
for an apical electrogenic Na+ entry mechanism.
The fact that Necturus small intestine enterocytes

possess a channel with comparable properties to
those reported to be defective in cystic fibrosis airway
epithelium suggests that defective regulation of this
channel in mammalian enterocytes could explain the
results of Taylor et al. This possibility needs to be
examined in future work carried out at the molecular
level.
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Reply
SIR, -Sepuilveda et al suggest that the ability of the
Ca2+ ionophore A23187 to increase the short circuit
current (SCC) across jejunal biopsies from children
with cystic fibrosis (CF) may not represent a response
of luminal Cl- channels to a rise in intra-cellular Ca2 .
This is based on patch clamp studies of Necturus
enterocytes where luminal Cl- channels fail to
respond to changes in cytosolic Ca2+ concentration.'
Their view that human Cl- channels behave in the
same way is supported by a single patch clamp study
of the apical membranes of airway epithelial cells
from CF patients where similar Ca2+-independent
Cl- channels have been demonstrated.2 Another
study however, using the same tissue has identified
Cl- channels that can be activated by increased
cytosolic Ca2+ both in the cell attached recording
mode (by applying A23187) and in excised cell-free
membrane patches.3 Thus there is as yet no consensus
on the properties of the Cl- channels that are
activated when secretion is stimulated.

Sepulveda and colleagues attribute the increase in
SCC observed with A23187 in jejunal biopsies to
a hyperpolarisation of the basolateral membrane
resulting from the activation of Ca2+-dependent K+
channels, as in the airway epithelium patch clamp
studies have indicated that these channels operate
normally in CF.2 When the transepithelial SCC of the
airway is measured however, no increase is observed
in response to secretagogue challenge, nor is a hyper-
polarisation of the basolateral membrane detected.4
In the normal small intestine, secretagogues such as
acetylcholine and prostaglandin E2 increase baso-
lateral K+ conductance,' but these agents fail to elicit
a SCC response from CF jejunal biopsies.6 Such
observations suggest that K+ channel activation
alone does not lead to an increase in transepithelial
electrical activity and so cannot explain the response
of CF jejunal tissue to A23187.

Additional evidence for our suggestion that the
mechanism for raising intracellular Ca2+ might be
impaired in CF comes from experiments with BaCl2.
This agent, in spite of acting as a K+ channel blocker,
elicits a net fluid secretion and an associated rise in
SCC in the normal intestine,78 an effect that can be
attributed to its ability to release Ca2+ from intra-
cellular stores. BaCl2 also increases the SCC genera-
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