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Tonic mechanisms of CO02 sensitivity in Phox2b neurons as the

FIFZE AR SR DR EE (FnS0) < sEBEVRIAE SRS © pFRG/Pre-1 = = — 11 > % & ¢ Phox2b B AR I,
MR FREIC BT 5 TR b s (FFIC COo, B Y—) L LTl L EZEx N TW5. KIFSE
T, HAET v MM — BRI A% IV T, pFRG/Pre-1 (Phox2b Bifh) = = — 12 > D iE CO2
TR DR 272, pFRG/Pre-l =2 — 1 X, T 7 AR S OIREWE it 72 & o
HV T PRI DO RE 52 W L7 b & COLS G LTH U 7 ATF ¥ VO E£E S
EORSES X L., b0 =a—n0 3NN OEBMIE 2% L CHEEL TV,
F72, BV OLAF Yyl LTUX TASKL2,3 OV T X A TRKETENE=D, Zhbd K+F v
FVIEE COZRIZBWTEERT ¥ /b & LTI TV W T & D3RR S iviz. RBFSEIC
£V, pFRG/Pre-1(Phox2b [hi) = = — 1 1315 CO R & [EHSL T 5 T E R BT 72 o 7z,

MFERRREOBEEE (3530) : 1t has been suggested that Phox2b expressing cells including pFRG/Pre-I
neurons in the rostral ventrolateral medulla function as the central chemoreceptors (i.e. CO, sensor). In
the present study, we investigated neuronal mechanisms of high CO, reception of pFRG/Pre-I neurons,
using the brainstem-spinal cord preparation from newborn rats. The CO, sensitivity of pFRG/Pre-I
neurons was preserved even after blockade of Na* channels and Ca”* channels, and the membrane
depolarization induced by hypercapnic stimulation was mainly due to the closing of K™ channels. We
also found that Phox2b-expressing cells including pFRG/Pre-1 neurons in the parafacial region of the
rostral ventral medulla tended to assemble around capillary blood vessels. We confirmed that TASK1,2
and 3 channels were less significantly involved in hypercapnic responses of pFRG/Pre-I neurons. Our
findings demonstrate that the pFRG/Pre-1 neurons possess postsynaptic mechanisms that are directly
responsible to high CO, stimulation.
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Figure 6. Effects of low Ca**-high Mg™ 4+ Cd** on the CO/H* respanse of a rostral pFRG/RTN neurcn
A, h.mp attem in th mnnul nlumn ME mnhrmepms—m al trace; Cd, fourth cevical ventral root activity. B,

hypercapnic stimulation 2% COz — 8% CO4) in the presence of 0.5 pu TIX
+D1mqu5*nlmCa""—lnghMg‘ sabaicn. Negative deflections cf the basdine memErane patertial are
propartional tairput resistance. &,  faster o qe of 5 trsoms) of the himre pod '
nesponse 1o application of 20 pA hyperpolarizing squans curnend pulses in 2% CO; (bl tracs) and &% OO0 fed
race). Note that application af §% CO3 induced membrane depclarizatian and an increase in input resistance. C,
kecaticn of the recorded neuran tained by Lucifer yellow (1 green). This neuran is Phax2h posiive: {ed). Right
panel, higher magrification af ihe highlightzd squars in the leftimage. FN, facial nudeus; 0, dorsat M, medial.
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Fig. 4. Distdbution of blood vessals and Phax2Zb calls in the rostal
wantral medulla (level |) from a 1-day-old rat. The blood vessaels
stained by neumbiotin are shown by green and Phox2b pasitive calls
are indicated by magenta. RL cluster, rastralflateral cluster in the
most mstral madulla. RIM duster, rostralimedial cluster in the most
rastral medulla. Bottom, higher magrification of the highlighted
squara region in the top image. Naote thal PhoxZh positive calls ane
assambled armund capillary blaod vessalsin the rostralflateral cluster.
FM, facial nucleus. D, dorsal; M, medial.
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