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Effect of combined cholinergic-purinergic block on carotid
body chemosensory activity in situ

E.P. Reyes, R. Fernandez, C. Larrain and P. Zapata
Lab. Neurobiology, P. Catholic University of Chile, Santiago, Chile

It has been reported that the combined administration of
cholinergic and purinergic antagonists totally suppresses the
response to hypoxia observed in co-cultures of glomus cells
from carotid bodies (CBs) with sensory ganglion neurons from
nodose-petrosal complex of rats (Zhang et al., 2000). This sug-
gests that ACh and ATP are the excitatory co-transmitters
involved in CB chemoexcitation by hypoxia, and would explain
the failure of previous attempts to block CB chemoreceptor
activity by separate applications of cholinergic or purinergic
antagonists.

We studied the effect of combined cholinergic-purinergic block
on CB preparations in sity, in adult cats anaesthetized with
sodium pentobarbitone 40 mg/kg I.P., and supplemented L.V.
as required. Cats breathed spontaneously through a cannula
inserted per os, connected to a pneumotachograph to meas-
ure airflows, which were integrated to obtain ventilatory vol-
umes. The thyroid artery was retrogradely catheterized to per-
form intracarotid (I.C.) injections of ACh, nicotine and
epibatidine, and ATP, B,y-methylene-ATP and y-S-ATP as
cholinergic and purinergic agonists, respectively, and mecamy-
lamine and suramine, as their respective antagonists, all given
in 0.1 ml boluses. Changes in ventilatory tidal volume (VT)
were studied in preparations where the ipsilateral carotid
(sinus) nerve was intact (n=7); changes in the frequency of
chemosensory nerve discharges (f,) were recorded in prepa-
rations where this nerve had been cut (n=8). Hypoxic stimu-
lation was performed by : (a) breathing 100% N, for 5, 10 and
15 s, resulting in increases of VT to 138%, 195% and 232%,
respectively; (b) breathing 17.5, 15.0, 12.5, 10.0, 7.5 and 5.0%
O, for 1 min periods, resulting in increases of f, from basal
levels of 55 + 8 Hz (mean + SEM) to maxima of 210 Hz. Cats
were killed by an overdose of pentobarbitone given I.V. at the
end of experiments.

Nicotine (0.1-200 pg) evoked dose-dependent increases in VT
(up to 280%) as in f, (up to 580 Hz) were abolished by 7.5 mg
I.C. mecamylamine, while ATP (1-1000 pg) induced dose-
dependent increases in f, (up to 96 Hz) and, at higher doses,
abrupt rises in VT (up to 185%), were blocked by 1 mg I.C.
suramine. The combined administration of both antagonists
blocked entirely the chemosensory and reflex actions of their
respective analogues, but failed to suppress the increases in
chemosensory nerve discharges or the ventilatory reflex responses
elicited by the hypoxic stimuli. Thus, present results indicate that
the chemosensory response to hypoxia observed in CBs in situ is
not exclusively mediated by co-activation of cholinergic and
purinergic mechanisms.
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Use of simultaneous short circuit current and intracellular
pH monitoring to investigate ion transport in a human
airway cell line

L. Finlay, S. Wilson and R. Olver
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of Child Health, Dundee, UK

The transepithelial transport of anions (Cl-'and HCO;") is depend-
ent upon the coordinated activity of anion channels, anion co-
transporters, and K* channels. Since the activity of at least some
of these is pH-sensitive, we hypothesised that this transport may
be influenced by changes in the intracellular pH (pH,). Moreover,
since HCO," is itself a physiologically relevant buffer, changes to
the rate at which this anion is transported may influence pH..
In the present study we therefore explore the possibility of simul-
taneously measuring short circuit current (I ),ameasure of active
ion transport, and intracellular pH (pH;) (see technique used by
Ko et al, 1999) in polarised human lung epithelial cells (Calu-3s).
Cells grown to confluence on Snapwell filters (3-4 days) were loaded
with the pH-sensitive fluorescent dye, BCECF (2 hours). Filters
were then inserted into miniature Ussing chambers and placed on
the stage of an inverted microscope. The apical and basolateral sides
of the cells were perfused independently with buffered physiolog-
ical salt solution. The short circuit current (I ) was recorded using
the standard Ussing chamber technique. Simultaneously, cells were
excited alternately at 440 and 490 nm and the BCECF fluorescence
emitted was detected at 540 nm using a photomultiplier tube. At
the end of each experiment, an in situ calibration was carried out
using the high K*/nigericin technique. Preliminary experiments
reveal that Calu-3 cells bathed in Hepes-buffered solution typically
respond to alkalinisation brought about by a NH,Cl pulse with an
increase in I (8.7 +2.43 HA cm™2 above basal I, n=9), that is fol-
lowed by a decrease in I__ during subsequent intracellular acidifi-
cation (3.97 + 1.23 HA cm™? below basal I ). This is typically fol-
lowed by recovery of both pH; and I back to near baseline values
(0.99 £0.62 LA cm 2 below basal I ). These early results indicate
that changes in intracellular pH do influence electrogenic ion trans-
port in these cells and this technique will enable us to examine the
role of pH in Cl" and HCO;™ transport and to study the mecha-
nisms by which airway epithelial cells regulate changes in pH..
Ko, WH., Law, VW.Y., Wong, H.Y.Wilson, S.M.. Journal of Membrane
Biology, 1999. 170: p. 205-211.
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Prenatal nicotine exposure decreases the response to
hypercapnia in neonatal mice

V. Cerpa!, M. Otarola?, I. Llona? and J. Eugenin®
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The neuronal network that generated the respiratory rhythm
receives input from chemoreceptors. Small increases in CO2 put
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up the respiratory activity, being the contribution of central
chemoreceptors bigger than that of peripheral.Failures in
chemoreception are involved in catastrophic respiratory dys-
functions as the Sudden Infant Death Syndrome. Smoking habit
in pregnant women has been related to infants who die from this
syndrome. Since the nicotine is the main teratogen found in
tobacco, we were interested in studying the effects of prenatal
exposure to nicotine upon ventilation, the ventilatory response
to hypercapnia, and the respiratory response to acidic challenge
in neonatal mice.

At the 5-7 day of pregnancy, CF1 pregnant-mice were anes-
thetized with ketamine/xylazine 80/10 mg kg-1 i.p. to insert sub-
cutaneously an osmotic micropump ALZET which was deliver-
ing saline (controls) or nicotine ditartrate 60 mg Kg-1 day-1
(experimentals). They were maintained in separate cages with
food and water ad libitum. Ventilation and its response to hyper-
capnia were studied in (PO-P8) neonates born from experimen-
tal and control mothers using whole-body plethysmography.
Neonates in the temperature controlled pletysmographic cham-
ber were allowed to breath air during 2 minutes and then they
were exposed to air enriched with 10% CO2 (21% O2, N2-bal-
anced) during 20 minutes. Fictive respiration was studied using
the block brainstem spinal cord preparation from neonatal mice.
P0-P3 neonates were anesthetized with ether and their CNS were
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removed, decerebrated, transferred to a recording chamber, and
superfused with artificial cerebrospinal fluid gassed with 95%
02 5% CO2, pH 7.4. Fictive respiration was recorded with suc-
tion electrodes from the C3-C5 ventral roots. Acidification chal-
lenge was done by switching the pH of the superfusion medium
from 7.4 to 7.3 or 7.1.

Nicotine exposed neonates (P0-P3) showed hypoventilation and
a respiratory response to hypercapnia lower than that observed
in controls. The biggest difference was observed in PO (62%
decrease in minute ventilation, P=0.004, Mann Withney U-test).
No difference was observed in P8.

In in vitro experiments, both nicotine exposed and controls
showed an increased frequency of fictive respiration (P< 0.001,
ANOVA 2-tails). However, the magnitude of the respiratory fre-
quency at the different pH was always lower in the nicotine
exposed preparations (p=0.03, ANOVA 2-tails).

Our results show that prenatal nicotine exposure produces
hypoventilation and decreases the ventilatory response to hyper-
capnia in neonatal mice. They suggest that the prenatal nicotine
exposure likely affects the contribution of central chemorecep-
tors to the respiratory drive.
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