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EPISODIC OZONE EXPOSURE IN INFANT RHESUS MONKEYS INDUCES 
NEUROPLASTICITY IN NUCLEUS TRACIUS SOLITARIUS (NTS) WHERE 
LUNG SENSORY FIBERS FIRST SYNAPSE. C-Y Chen. JP Joad. ES Schelegcle, & 
AC Bonham Center· for Comparative Respiratory Biology & Medicine &. California 
Regional Primate ~tcr. UC Davia, CA. USA. 

Exposure to ozone causes airway obsttuction, chest tightness, and changes in 
breathing pa!tem, responses also caused by stimulation of hmg sensory nerves via CNS 
reflexes. While chronic ozone exposun: increases the sensitivity of lung sensory nerves, 
adaptation i5 a prominent feature of ozone-induced responses, raising the possibility 
that CNS processing of the primary sensory afferent sign.ah may be altered. To address 
tbi5 issue, we studied the effect of episodic ozone exposure on NTS neurons where lung 
sensory fiben synapse. Whole-cell recordings were performed on NTS neurons in 
brainstem slices from infant monkeys (6/group) exposed for 22 wb to either filtered air 
(FA) or ozone 0.5 ppm for 8bn/d, 5d on & 9d off (03). We compared: I) intrinsic 
neuronal properties (resting membrane poten1ial, Vm and input resistance, R,); 2) 
responsiveness to nonspecific excitation (# action potentials evoked by 2-t depolarizing 
cwrent injections) and 3) responsiveness to sensory nerve input ( tbresbold voltage 
applied to sensory nerve fibers required to evoke NTS rcspoma and number of NTS 
neurons discharging action potentials at the same stimulating voltage). 03 depolarized 
the Vm (-54±1.3 vs. -50±0.9mV, l)"0.02), increased the R, (469±30 vs. 609±38 Mn, 
p=0:006), and increased the responsiveness to nonspecific excitation (r().04). By 
contrast, 03 decreased the rcspom.iveness to .sensory fiber input, as indicated by a 
higher threshold stimulating voltage (p=O.O I) and fewer responsive neurons at the 
maximum voltage (p=().00 I). Thus, while episodic 03 exposure incrcued tb.e gcnenl 
level of NTS nc:uronal excitability, it decreased the neuronal responsiveness to sensory 
fiber input. findings which may explain the adaptation to repeated 03 exposure. 
Tm abslracl is ltrded by: NIEllS 00'52' 

Title: PARASYMPATHETIC DOMINANCE WITH INCREASED SEVDUTY 
OF ASTHMA: EVIDENCE FROM A PILOT STUDY 
Makllopdllyay J 1 Bates R, Ayres J. Heudaads Raearcll lmdtm, Hartlaads 
Sollllal.1 NHS Trat, Benleslcy Gren Eua, Blraiqllaa, U.X. B 9 ~ 
Ratioule: Parasympalhctic stimula:im causes braidiocoostric:tim in asthma 
while the sympalhc:tic nervous sysmn broochodilates. Baelinc uaonomic tone 
thus may be imixir-t in aslhma. This can be mcund by bmt ralc ~ 
(HRV) where high &equmcy po,- (HF) signifies~ tone, law 
&equmcy po,- (LF) sympllbctic and LF/HF l'ltio, sympalbcMgal balanoe. 
Metllodl: We slUdied 6 parimlS with mild aslbma (Bcclomedwone (BOP) 0. 
800mcg 1r equivalent] (age 33::!: &, 3 F). 6 with modcnlr/~ asthma (BDP 
> 1 OOOmcg <r cquivalait) (age 39±'), 4 F) and 6 with tritllc aslbma (age 
40::!;l l,4F). HF, LF 111d LF/HF ntlio wa-e meastred bod!• 60°'-l up tih md 
lying flat. 
Ra11its: Po,- in ms'; expres,ed IS mem (SD); HF, LF (bul llOI LF/HE ntlio) in 
IOI! values. 

Patient tvoe +60" FLAT 
HF LF LF/HF HF LF LF/HF 

Mild 2.j$ (0.36) 2.96 (0.lJ) J .11 (2.l) 2.12(0.j) J .07(0.2) J .0(2.6) 

Severe 2.1, (0.59) 2.7(0.6) J .7 (0.44) 2.'6(0.47) 2..59(0.jl) l.j(I.I) 

Brittle 1.63 (0.4,) 2.12(0.44) 4.1 (4.9) 2.01 (0-'I) 2.19(0-'l I.I (1.2) 

Coachalaa: At 60" LF/HF ratto mcn:mcs with -,:rtty of asthma. Wbc:n lying flat. 
LF/HF ratio falls IS ,ewrityofastbma incream (p-0.021 fir mild YS. ~ P"' 
0.046 fur mild vs. brittle) implying relative~ dom..ioc in~ 
asthma. This could patty explain noctwna1 symptnim in asthma. 1be,e dlla sugcst 
th• llllCllomic respooxs vary according to ,ewrity of asthma. 
lNs abcect is ltrded by. NHS 

Respiratory-related bronchial rhythmic constriction In the dog. 
T. Kondo, I. Kobayashi, N. Hayama, G. Tazaki. Department of 
Medicine, Takai University School of Medicine. lsehara, Japan. 

Function of respiratory-related bronchial rhythmic constriction was 
analyzed in eight paralyzed dogs. The caliber of the fifth-generation 
bronchus was continuously measured with a balloon-tipped catheter. 
When the vagus nerves were intact. the bronchus rhythmically 
constricted in synchrony with phrenic bursts. When the vagus nerves 
were temporarily blocked by cooling the nerve trunks, the rhythmic 
constrictions disappeared. When vagus efferent fibers, i.e., distal ends 
of the blocked vagus nerves, were electrically stimulated with train 
pulses during the cold block, peak expiratory flow of mechanical 
ventilation significantly decreased and expiratory duration significantly 
prolonged. These changes were associated with a small but significant 
decrease in PaC02 • When-vagus efferent fibers were stimulated during 
eucapnic apnea, bronchial caliber decreased and anatomical dead 
space decreased as increases in stimulus intensities. We concluded that 
bronchial rhythmic constrictions facilitate atveolar gas change by 
modulating expiratory flow and anatomical dead space. 

Ministry, Education, Science and Culture, Japan 

This al>olnct is funded by: 
(#11n0317) 

INTERLEUKIN-I ~INDUCED AIRWAY HYPERRESPONSIVENESS (AHR) IN 
FERRETS ENHANCES SUBSTANCE P (SP) IN INTIUNSIC AIRWAY NEURONS 
Z.-X. Wu 1, B.E. Satterfield 1, J.S. Fedan1l R.D. Dey1• Dept of Anatomy, West . 
Virginia University' and PPRB, NIOSH , Morgantown, WV 26506. 

Interleukin- I Jl (IL- I Ill causes airway in.flammation, eobanccs airway smooth IIlll!cie 
responsiveness and alters neurotransmitter expression in sensory, sympathetic and 
mycntcric neurons. The aim of tbi5 sllldy was to cumioc the role of intrinsic airway 
neurons in AHR induced by IL- I~- Fcrms were instillcd intmracbeally with IL- IP 
(0.3 µg/0.3ml) or saline (0.3 ml) once daily for 5 days. Tracheal smooth muscle 
contractility in vitro and SP Cxprcs!ion in tncheal neurons were assessed. After IL-I~ 
treatment, tracheal smooth muscle reactivity to acctylcholine (ACb) and metbacholiae 
(MCb) was significantly inc:rcascd (EC50's: 0.91 to 0.37µM for ACb and 0.43 to 0.20 
µM for MCb in control and IL-I Jl, respectively), as were smooth muscle contractiona 
to electric field stimulation (EFS) at 10 Hz (from 27% to 34 % ofmuimal ACb 
contraction) and 30 Hz (37% to 44%). The IL-l~indw:ed AHR was maintained in 
tracheal segments cultured foe 24 hr, a procedure shown to deplete sensory nerves 
while maintaining viability of intrinsic airway neurons. Pretreatment with CP-99994, 1 

NK1-reccptor antagonist, attenuated the IL-l~ioduced increase in reactivity to ACh 
and MCb and to EFS in cultured tracheal segments. lo contrast, CP-99994 bad no 
effect after saline-treatment. The number of SP-contaioiog neurons in longitudinal 
trunk (LT) and innervation of superficial muscular plexus (SMP) neurons increased 
significantly after treatment with IL- I~. These results show that the enhanced airway 
smooth muscle contractile responses induced by IL- IP arc mediated partly by SP llld 
may result from increased SP-prodllction by LT oeunio.s and enhanced SP-inncrvatiaii 
of SMP ncurom. 
This absaw:t is funded by: NIH-NHLBI HL 35812 

CALCITONIN GENE-RELATED PEPTIDE (CGRPJ HAS MULTIPLE EFFECTS 
MEMBRANE PROPERTIES OF NEURONS IN GUINEA PIG BRONCHIAL 
PARASYMPATHETIC GANGLIA. Bwtbik• K.ajebrand Allen C Mycn, 
The Johns Hopkins Asthma and Allergy Ccnta. Baltilll()re. MD, USA 
Neurons in bronchial parasympathetic ganglia have membrane and syn 

properties that serve to attenuate or filter information arising from the 
nervous system (Am. J. Physiol lli, L403). Substance P released from se 
nerves in airway ganglia affects this integrative function (J. Auton. Nerv. S 
21, 162); however, the effects of CGRP on these neurons arc unknown. U · 
intracellular ~ording techniques, we detenniaed the effects of CGRP on .­
active, passive, and synaptic properties of principal neurons located in · 
pig bronchial parasympathetic ganglia. Bath-applied CGRP (0.001-0.1 
hyperpolari.zed the resting potential -4 :1: Im V (p<0.05) of seven neurons; · 
eight neurons CGRP (0.1-1.0 µM) depolarized the resting potential by 3 :t. 
Im V (p<0.05). In two neurons, the bypcrpolarization response to CGRP 
(0. I µM) was reversed by the CGRP-1 antagonist, CGR}>l.n ( 1.0 µM) and 
subsequent application of CGRI' (0.1 µM) evolced a 2 m V depnlarizatioa. 
three neurons, CGRP (0.01-1.0 µM) had no effect on the rcsung rnem 
potential. CGRP (0.lµM) decreased action potential accommodation int 
bronchial pbasic-type neurons. In addition, CGRP (0.1 µM) decreased the 
amplitude of capsaicin-sensitive sensory nerve-evoked slow excitatory 
synaptic potentials by 53:1:17% (n=3). These results demonsuate that CG 
has both excitatory and inhibitory effects and may thus alter the integrali 
function of these neurons by several mechanisms. As CGRP is upre 
during airway inflanunation, sncb changes may enhance its role as a 
neuromodulator in the inflamed airway. 

Thu abancl ii funded by: NIH NHUI 

NOCICEPTIN INHIBITS CAPSAICIN-INDUCED 
CONSTRICTION IN THE GUINEA-PIG. 
R W. E~ao. I.A. Hey. Allergy, Schering-Plough Research 
Kenilwonh NJ. 

In vivo studies were conducted in the guinea-pig to investigale 
activity of the selective ORLl receptor agonist nociceptin/orphanin 
against capsaicin-induced bronchoconstriction, a response mediated by_ 
release of tachykinins from pulmonary sensory nerves. Anes 
guinea-pigs were ventilated with a rodent ventilator and placw in a _w 
body plethysmograph, and ~onary resistance (RJ and ~ 
compliance (Co,.) were morutored. Intravenous administran 
nociceptin/orphanin FQ (0.1-0.3 mg/kg) produced a dose-related 

of the capsaicin ( 1 µg/kg, intraveoously)-induced bronchoco . : · 
The selective nonpeptide ORLl receptor antagonist J-113397 . . 
intravenously ( 1 mg/kg) produced a significant blockade of the inhi .. 
effect of nociceptin/orphanin FQ (0.3 mg/leg, intraven?usly) ?n 
induced bronchoconstriction, whereas the nonselecbve op101d 
antagonist naloxone (1 mg/kg, intravenously) had no .effect On the 
hand, nociceptin/Orphanin FQ (0.3 mg/kg) did . not affect 
bronchoconstriction induced exogenously by the tachykinin NK2 

agonist [l3-ala8]-neuroldnin A (4-10). We conclude that nociceptin · . 
capsaicin-evoked tachykinin release ~m sen~ry ~erve ternuna.Ls m 
guinea-pig by a prejunctional mechanism. This inhibitory acoon ~ 
,my~~: of opioid receptor.;. Scbenng-Plougb Research 
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