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Figure 1. Discharge pattern of three respiratory-related
neurons within the nucleus raphe obscurus (NRO). A, B
and C represent expiratory-inspiratory (EI), inspiratory-
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expiratory (IE) and tonic inspiratory-expiratory neurons
respectively. Note that these  three neurons were

recorded from different animals.
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Figure 2. Histogram of an EI neuron showing decreases in
discharge rate both in inspiratory (T1) and expiratory

period (TE) in response to different levels of hypercapnia.

Arrowhead represents the time betwen Trand TE.
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Figure 3. Histogram of a tonic-EI neuron showing increases in
discharge rate both in inspiratory (T1) and-exXpiratory.,
period (TE) in response to different levels:of hyﬁércabhia.
Arrowhead represents the time between 1’ andT k




98

50
g 40 -
S 30 -
=
o
)
£ 201
2
2
3 10~
=

0;

0.06 0.08
End-tidal Fractional Concentration of CO2

B~ +A @ LT FHRTR(LRER) c BRATE
74 B R 0F M (T 2o 2.0 R (TE) 69 R 3930 18
ZRACHLIR L 38 fo 0 B B FE 1K (p<0.05) ©

Figure 4. Mean values (+se) of neuron discharge rate. Neuron
activities during inspiratory (T1, open bars) and
expiratory period (TE, striped bars) are decreased with
hypercapnia. *p<0.05 compared with control by multiple
comparison test. N=18.
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Figure 5. Mean values (+se) of neuron discharge rate. Netiron
activities during inspiratory (Ti, open bars) and
expiratory (TE, striped bars) period are increased with
hypercapnia. N=8.
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Figure 6. Mean values (+se) of inspiratory duration (open bars
in the upper panel.j-, expiratory duration (striped bars in
the upper panel) and phrenic nerve activity (lower panel)
in response to vagal stimulation (vagal stim.). *p<0.03
by paired t-test compared with control which is the
average before treatment. N=13 tests.
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Figure 7. Histogram of a respiratory-related neuron in
responsse to vagal afferemt stimulation. Discharge rate
during inspiratory (Tr) and expiratory period (TE)
decreases with vagal afferent stimulation (vagal stim.).
Arrowhead represents the time between T1 and TE.
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CO: WEIEERERR HA MR I
ISREEH: > BRTERIEE - B4 CO» (R L
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B o SR 55 L LB IS 1R R — B RN IR T AR
B (ARFEHERRIEMETIARME: o IS CO2 IREEFEE T
T RIS TS R IR SIS S NG
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HARBHEE TR (B /S » p<0.5) » EIEHEAVERMLET » K
HEAE NRO HIFA = (ErPR A8 TT E 2R AE MRS A
e B PR S FE - ARIRET TR » TaR RSB
SR 2 BHRTT (R AU ED RO EE SRR R > &
DEIHSTTIRE SIS 13 EE T 3ED > ZE
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Characteristics of Respiratory-Related Neurons within the
Nucleus Raphe Obscurus in the Cat

Ying-Ping Wu, Ji-Chuu Hwang and Shia-Er Wang
Department of Biology, National Taiwan Normal University
Taipei, Taiwan 117, Republic of China

ABSTRACT

The purpose of the present study was to characterize respiratory-related neurons within the nucleus raphe
obscurus (NRO) and to examine their responses to hypercapnia and vagal afferent stimulation. Cat was decerebrated,
paralyzed, vagotomized and ventilated. End-tidal fractional concentration of CO2 was maintained at hyperoxic
normocapnia. The phrenic nerve was isolated and its activity was monitored. Neuron activity within the NRO was
recorded and evaluated to the response to hypercapnia or vagal afferent excitation. Sixty-six of 133 neurons recorded
showed respiratory-related activities. They were classified as expiratory-inspiratory (EI), inspiratory-expiratory (IE)
tonic inspiratory-expiratory (T-IE) and tonic expiratory-inspiratory (T-EI) or expiratory (E) patterns according to
their time-related with phrenic discharge. Responses of 40 respiratory-related neurons to hypercapnia were
examined. Discharge rate of 18 neurons was significantly reduced in response to hypercapnia while 8 neurons was
enhanced. The remaindering neurons displayed irregular pattern as the concentration of carbon dioxide was increased.
With vagal stimulation, most of the neurons (9 of 13) showed a reduction of discharge rate (p<0.05) whereas the
others were either increased or unaffected. These results indicate that respiratory-related neurons within the NRO can
be modulated by the inputs from the chemoreceptors and vagal afferents. It also suggest that the NRO may play a
role in the regulation of respiration.
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