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Studies on Phrenic Nerve Activity during Acute Non-Respiratory
Acidosis in the Rabbit

Chieko ADACHI

Department of Physiology, Niigata University School of Medicine
(Director: Prof. Shinji HOMMA)

In urethane anesthetized rabbits, arterial hydrogen ion concentration ((H*]a) was
altered by slow intravenous injection of 0.3 N HCI under the clamp of CO; concentra-
tion in end-expiratory air (FgCO:). Central respiratory activity of these preparations
was monitored through phrenic nerve discharge. Under vagotomy and peripheral che-
modenervation, [H* Ja increase above normal induced the fall of respiratory frequency.
This fall was manifested by the prolongation in expiratory duration (Tz) but not by
the prolongation in inspiratory duration (T;). Contrary, the phrenic discharge height
(A correspond to tidal volume, V1) increased gradually.

These results seem to suggest that in acute non-respiratory acidosis the central
chemoreceptors play respiratory compensation not through the control of respiratory
frequency but through the control of V.  Therefore, regulations of respiratory frequency
and Vr may take place at different regions in the central nervous system. It
may be speculated that respiratory frequency-related chemoreceptor is located deep in
the brain which is affected by arterial blood, while V1 related-chemoreceptor is located
on the surface of the brain which is affected by cerebro-spinal fluid (CSF) because
response time lag was recognized in respiratory frequency and V.  With vagotomy
and intact peripheral chemoreceptors, respiratory frequencies remained at control value
with constant T: and Te during the increase in [H']a. However, after starting acid
injection, magnitude of phrenic discharge activity increased rapidly and reached the
peak in about 20 min. Therfore, peripheral chemoreceptors, recovered respiratory fre-
quency to the control level and incresed the Vi simultaneously. It is concluded that
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in acute non-respiratory acidosis the peripheral chemoreceptors play more urgent, impor-
tant and essential role for respiratory compensation than the central chemoreceptors

do.

Key words: rabbit, non-respiratory acute acidosis, arterial hydrogen ion

concentration, phrenic nerve activity, Fg CO; clamp, central and

peripheral chemoreceptors.
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Hotchs, 100nM Tl 910+199msec SEE L. T
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5. Bikm [(H*] LEOERRE~OEE
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Y R— o ADHEIT LD - W ERETREL B ES
Ry R bRk, KEMRE L KLY ZRBERE S
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s [HYa o BARE/ & (0.51nM/ml HCL).
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WIFZEARA~D CO, BRI PaCO, #{ET &4
M HCOs™ DA E M &, ERME [(H a
DERALPEMITHBELLTHAHS. 12120, K
878 1.5g/kg &% -1 2 FICIERMEHE (1.0g/ke)
D4 Gl L TEABRE TS [HYJa ©_LBRAEE
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VN ARG DR E R ek & B b
B ENbmb. FCO, EEE (K 2-B, C, D) oF
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[H*la 2kt CSF % BECF o [HY] i
WETE LTV 5 &2 SR DO TARER T EERNE
LT 7euhs, SR i oW TEZ L. Mitchell 52
i, KM R as i L ERREE 1 212 NHLCL ©
NaHCO; #4544 LBk pH A 7.3~7.5 OfEH
ACiE CSF pH 38 LigwAs, 7.3 Bl s & CSF
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VEERE Y I HC AEES S BRI pH A 7.42
B 728 ~NEFBIEF T 4018 LT, CSF pH (43
EA KBTS Z oA SEBIR ME R B L 2T
FTHA - EhR LI, Zhb0l&T CSF [HY)
AERM (HY] sdpm o2 LB ho%
ETHDLHI AR LTVEM, FLERRCT Y F—v
OHEFT & B (R IRFHIRE & i 0B A T A e
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B (pH=7.2) obBEO 7 > F—v 2T [HY]
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KRBT LAE L TLh T Th i LHIEREIODH
FHRFRTVAVA, 100nM B (pH=7.0) D
WT Y Ry ARES L ME—CSF ks HY @
BERAbREO LR CFERRTc L 9 °HY BSmEH»
b, CSF i~ & 8B L, CSF [H*] &% 5t R



L D FRCKRT BEMIIRRME T > ¥ — & B R R EE) 403

HEZIhA.

[H*]a &Mflastm (BECF) [HY] & oBS# -
WTik BECF [HY] oBIEEAHEY L TU LW C e
L L RN T VA, Fencl 5% & Pappenheim-
erh 28 (REERERERY F 4 O BB T o K —o 2
Ernha—y AREO COp INERBETTR, BECF
[H*] 3Bk L » CSF OFIITEWT & R EEE L.
Rxtie, Donald & Willian 23 [ZBREE 7  #12 HCI
¥ 720k NaHCO; ##7E LIRS FR o kit 4
Aoz BECF w4 %45, BECF & CSF & O
Cit[HY] & [HCOs ] RSB &5 R LB
Teppema, Vis Evers & Folgering ¥, Ahmad &
Loeschcke **), Eldridge » 267, Kiley &® 3% h £
hx a OEBFEICEL- 7o flat pH BEBARD PCO,
OB TISE LIAOBIOW~E0 s Vi
CETLOR B L. Cragg ©H 2 OFKE:x 2 %l
R DB BECF pH (3 PaCO, OF
fbic 4 OB TILE T 20, HEBOEIC L - Tk
Wi EWH 2 ETHD ZoLHic [HYa & BECF
[H*] &oBfR iz > Tt PaCOy 2B X 18450
BREIVWThL KL TR oELHIC BECF [HY] «©
s bh, Bo7Ah ) OE k5 —&ke [HY]
Flew L oBohBRELT LB LT, o
AU B U CEE S ER IR M & SEERIR I O FIRE BT A f 7
ot FOER, BIEACSELAHEKRD pH OK
FoEGREBRMD pH OF b LT hEn 2 &
Bhhte, ToEGERINA HBEERAR I HY
BB LTV BAREM AT AL DTHS, MRS CSF
OB F ERC MK & BECF kbW TdmENHE HT
DEGACFORE AL, 72 F— v A0 & o
o HY (2B THIME » HEE BECF ¥ L,
Fio, —EEEERO HY OBS(LFABLOHERIC
L % B A N5 HY OBEIOREIZL H BECF
[H*] %4 LA SELAEMLARLTV S, $i, MF
s OEH B An % & BECF ©Jjpt CSF Lol
TR OBLOPBLRZFHE/BEEINS.

(EiRm [H] &HEBHRERHCHY HRIRET

[CERWEFROEED

(1) PRI EHOEE

FeCOy BFE « KRR OMAETRAIC RS 5050
EETPRICESEBR YN T 5K H REHEE
st oenTtEd H 3D B6 LK 4-Drbd
WAL pgasns (H la oSS0, NEMSFREE
FWHEBCFRALT Ty 2EES Y, REEDHORE

FIRGGEL BT AP35 EpBESRE, 20
f O HC BAEEPSEECE PR, LL
[H*]a-A B oBE#HIE 5-B, 6 ILREhsLH
CBEADE (50~100nM) Cikntinb T, mED
Ty R—=2 A ($5100~160nM) KE - TEBICE - T
BORRILEFERENT S Ve BEEERD I3~
i, BRTH TR BIEEXRLTULA. ZDLH
o f & Ve BT SIRERM O, { B S Ve
BB L AL T LAA—ThLW O S RERL TV A,
[El¥E7#% 2 J51k, Schlaefke #°, Ahmad & Loesche-
ke ?), Harada 53 itk 9RahT\w5, WA H
HRRE 7 BB 5 PRI AR BRI & o0
BECF ((;EML’CL‘VC 8)24)26)—28)40) H:ﬁa{j;ﬁggﬁ,&z
[(Ht]a BlLORELZT 20, WEME Vo BEEES
BB 2 PR AR B 2 IR I 2 - 2831 —36)
CSF [HY] 0% 4 Z3 Tk Y PCO; LT+
WAL [HY]a B8R+ CcidFoeont Lk
W E e, SRS REROHBEYREI T [H a L8
AR DGR L, AL TV 5 2 & H Ak
PR F T B R AR 1 ks BRI
RBOBHIL, FEANCiE f OFHECIEic Ve OFRE
hbbDEELNE.

(2) Wk EFREDOBE

KRR OHEMEE intact - FeCO, EEE (R 3-B &
X 4-B) Tix, #® T, Te HHECHEMR LTI HEE
fcsiind %, Zhix [HYla o ERicv b v EeE
W2 RBRORENC X 5 Vr BARDE 2 iz & R
%% % Hering-Breuer reflex %@, —&KHENC T
AEREE T 2WMIL A LICEB0DEEZ LA
B, Te WRTCRLZBARHICEE LT 220K
WS ERENTLRBIEROREORELE Ly
HRET AAEEM A E 2 LR L. UIH SN R L1
fir, LaLl, [H"]Ja $ 65nM (pH =7.2) THEmHm
H LRt 5L ks, Z0LE T, T
DN EOBBLHEATE. Chikgy Ve OKE
EHBIFLREBICE L 772912, Hering-Breuer reflex
Wk B IR & SRTIR AR 2 U PR IR AR o SR 7
HOTHAHH. REMZEOUKR (B 3-C £H 40 «©
o [H*)a LEAG L LM T, Te 084
WOz T OWINEARD LR < Feh f IRBEAROR Y
HETLLO KA &b, MBRSABYNTS
HeringBreuer reflex OWai i FEMEEM:7 v F— v &
R D RERHEEE LR REAE - TV L%
Zbhb, Hﬂi%i&ﬁ’&fﬁtab%%, fidiasAFERES
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RTLECEFRRBC L 28I F v 20 5 iy
23® 5. Euler 5, Clark & Euler'¥, Grunstein

B LB 2 R T COp IWIEET 5 f Ofiing
REPEBCSERIEIF LTV A Rm L., 1,
Borison '3 (ZAERKEERE + o & T HCL O
ik HPRIEE R CO, ERET T~ TORRER, XK
EFPFEOTIRRIZ LD Ve OBKEEIEE Lcwvn |
OFEMBFHND Z L h B2 Y { BIPERIT T TR
FEMEA N LTHbI AL DR L. b, Gautier
W AR - T T ICE CO, 2RIR I
LeE TiHEMLTIZENEIEL 00, 2h%E
pneumotaxic center OB X L5 LD LHER L.

Miserocchi '8 4 Fffricifits# LT %. L» L, Gaut
ier b & ROWMEN Cohen'™, Kobayasi & Murata
W) hick bl ¥R T b, Kobayasi HIC & nidkzE
FEEEIER « WBAREE Y FI0ECO, #WA KL E Ty

PIER LT BRI+ 5 2 &, BB T2
VBB T T ofBRs p By Lid Rl b &
WH I ETHDH. RIKEET O Kobayasi 5 @ COx—f B
theEED [HY ] BRI L < lTVv %A%, Kobayasi

LOHE b EOL EOFRE TILEBLETEBRED
intact 70T PaCOy # 5%\ i3 [Ht]a oL
R4 X2 1BEALT 5 K LEZRED b OROEN#RA
ERTANLLEYRSHS S, BER T BRSSO
ATk, TOMKEORESFICLSERELILLHINETH
A5,

(3) KL ZRBFORE
o EEEN ORI LR AR R - FuCO, B

EF (B 3D LE 4D ©id (HYla @ EREZ>h Th
E—ETHHH Te BER LTT SR { B8
T 5. EETABRMES intact THHIEL Te DI
RIERSNTR T f SBIEARRTELLS RV, L
L, BIRAREEOREN L Ve B L TidRlaes
BEMNELTLT v F— v 2ADETIC L D EDHE LI,
BIHEZFCHEALTEY (5B KE(LETHERL
Vi HROEBEZRDIZOEBT-T0E30EEFXH
N5, FERRRME T o N — o 2GS RE{EES AR
BECSWTRZ>OMR T 5BREH D, — 23R
MWREEERICET 2 2 OBMEAERT 5 LOTRO X
SIRED DB,

Winterstein & Gokhan V' {ZERREE 1 X 2T
NHCl 7 v F—v AR BT 5L E * SRR E Y
BEEL LTHAN, RRbEgasmgodlictor v
N = A & 5 FRR{EEDRAHE LT L AT

A k&AL, HY OFREEERT T TRBILE
FRELNLTHEDbR A LR L. ¥7, Mitchell /2
IR RiC NHLCl % NaHCO; %85 L7540
¥ pH OBy T 5B, K3
KRR RIBEFEA 2L vECER~NTHE, B
HiZ, Bainton Y (T ERKEE 1 X CHEEMRIFEMEVIR 2EE
B PR KT AFRMEINESEREEL T &%,
Gonzalez %% {34 27 HCl O—@¥#IT I L AR
BRI R IR DR RIER T 2 DABFE L TV 5.
LRI CTROIFERMET & F— o 2 2 KM
FRRBPER L TWAHZ L AR L TE D AERRER
b X< —FT . B, Bowes 5% (EREN: A
ZHACC—@ED CO, MAK L b REBAN L &
hAZ &, FRAEBRMEOMEIL LD AR
7o, COp OHmA [HY]a # LH XH 25D, Bowes
LORENHERERICK VTS HC 8RR & 0 kR
FRREHHE L COREIEE ORE 2 BT B AT REM:
DHEER RN A,

b5 —oik, HY OMERIEEER R LTRBEE
HREIKRER T W ETIHTHD. Joel & Neil @
RREE i NH,Cl 28 Lo, 2 oRy, RS E
OEFFRE LB MRERIE TRREE LW 2
Epb NHC 7 v F— v 2 OBEOBRSIEE I 1 FEL
FRRMIBE Uie\ &8558 L7, Javaheri & Kazemi
10 434 29z 0.2N HCl 28 L, #EMEL S
BRSO TIBRET &% T PCO, # 4 Bl £ h
Fh 15torr & 20torr fETF Licat, CSF (2L~
OB SRV ORBE L. £ I TR
A b RIS AR LBREORERICII D 2l
ERER L, HT ZAIRMEMROBERIC S > Tl [HY]
AL OEEL FEOPICFT 5§ D LHETE L. Borison
518 (RARFREMRIN R 2o 1.0N NaHCO; #7:4% 0.5N
HCl ##E LT [H Ja 283 BT D& 2OREE
ExRPFT. FOBFPRMAERMEET (HT] &1L
CREE S W Z &, Ve RETCEE AR [(HY)
FEEHTRNENC S 0 R ETRTIR, KRS
FREBROVTRIC L - T K ELBELZI RN &
RBE L. EBEOTL - BAOBRNERTL,
Borison L ORI AR [Ha B8 ELTH [ 12—
ETH-te. (-7, ENBERC { RS +5 HY
SEFIEALE DD { AHEBRCEELE - T 5
AREME S HTE & B, Steinbrook H7 [T EFEEY ¥ 1T
0.2N HCl OEIRPIES % 1770 RELE 2 A8
VIRBE TIPIRIG B A Ule & & SRS R BRON
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AR Ui-hs, [EREAEERE Fencl 5%, Pappenheimer
i) Kaehny & Jackson 2 it L - THRER TV B,
PEoz Epbh [Ha @ LR X5 RRERHEER
Winterstein 510D & 2 12T X TR{LFEZESHFS v L
TRERATHEGIHEL, 1, Joel B DL H K
{LFEZRBONEATET AT LEYS IRV L2
bha, s LT, KMEZaEss (Ha oLk
AR b2 A8 X 0 5 B LT { AR &
Vr BEEOWELRE L C{ OB EHEIEL, 2
o Vi OHKERHE X5 &\ o FFREEEER L&
FERBEABELTCODLEGI T ENTE S,

(B EAERREREOHEED

FEHIEEA S K B 0500 in situ KR AHRICKEL
THBRGEEY — B LG5 8, ERBERETIT 2 5 5%
THATH B, T [HY] Kb COy oEiLs
BT T AR OHE & AKBR L 2 KL TEE
L7z, Suzue*®, Murakoshi »W 2 0~4 4% » b
o [T —FFREEEA | & VT ORESRHED RIS
BAEE L oMK pH 28 2. K pH TiEL®
FELSHEL, & pH CHREAPT L &GO BREEL.
Harada &% 4845 v o [ —BHEREA ] +H
VORI pH % CO, [EE T T4 &, pH O
ET3f & AV OBRELicH L, pH O EH T
FOMIH I L, )7, pH EE T T COy %L
R LHHTE AV OFEBUEEETHLC LD
LB LWL ERR-IL. ZhR5OREMS
h SRR LT HYE COp HSTICERT %
T, B f & AVy) OFREINR - o T
ENLAEEEER L. [~ 8 | EROBRER
Tk pH Bfbiextd 5 Vo IRERHEISEL (B HEAL)
DXL, EED in situ OKBTIE [H]a FHE
o Ve OFEANEE2 (GHALD) £3F5 2600 Vi
B ST 2 2 RBHSEMEURE S 5\ L DTEE
A S EREME A eR . f PRET B L Tk, Suzue,
Murakoshi ©»OFRH S I BEMEAFEER LS CZ
BT A RBROFENMER S R 5 0, FBEOHRT 5
ERTBERE A v - & OB T DL TSRO
Hlon b, $ i fIREOTE OB (EHREOR
& (Kobayasi & Murata'?’) & BN BOFELBEER L
TWLHOhd LAk,

V. E £y

1) 7L 2 vEREMFRRE 0.3N HCl % #igin e ik
PEA LTEAMIEEReE 7 » K — o A% 5| # o &4,

[Ht]a EFC & &7 2 RIRIGE % BFR R IR B % f5 4
& LTHR L & DR A8 & oBR it ic o Tl
7o,

2)  RFEMEEL D O R LA R - FeCO,
EE T [HM]a o R & dtic Ty NEE LT X
R L, BRMEEESORE (Ve dIiiT2)
FRDEE2 I, ROTREFERE & - TEBIX
L7z,

3) IO EFIERERM T v K- v 2Tk AR
BEER B 2 i bR BB OB BN EARN L
DOFA T Ve OFFICHEZ EHRL T 5.

4) & Ve o [Ht]a B4 26 E KR o3
TR B S [ RSV BB AR T
oWz EFERLTKY, o BT 2 RTALE
BEIROOEE L ZT0TVBMES S D, Ve ot
LR Z AL CSF OBE % L30T AR 5
AEREMARL TV 5.

5) FeCO, FEEET T [HY]a EHIZ &L
ORI ERNE E KBRS HEROREIC L 01
KL Ve IEVEORHRSESE% 4 % Hering-Bre-
uer reflex DRHETH LA, [H ]a # 65nM L LT
DIFMER T PaCOy OETIC L 2 R f {RAEFE,
Wb vd B KRS %W, (hypocapnic polypnoea) '8 T
HbHEELLRND.

6) KMFFAERE FCOp, AFEFT [H ]a ok
At b BILETHEBL VLRI EDHT T OEES
Mz TR B ERCEIED & 3, BEARTOK
CElE B, FR Ve FAERECFEE LT h R
KEWD, EMLEZTARE SRR T > F—o %
I A WHARPE R M AR |, T L AL SR
L EEARE A, PRI EBLEBER T >
P ARHED 7 >~ N— v ADBEH I F OBEDEE
WAL TLDLDEBLHLND.

BaRz 2 clA, RECHOEEE o2&
¥ Ul R — 8 e b i R R o e xR L
feRMMERBEICR R L. ¥4, BBA
CHEE I CHPE g o s LgE
BB BORKLL b HREBB L 4.
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