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Effects of microinjection of amino acids into pre-Botzinger
complex on respiration in adult rats

LI Chuan™" £+ YU Weif~ ZHENG Yu
£ Department of PhysiologyE-West China University of Medical SciencesE~Chengdu 610041£0

AbstractE®  Experiments were performed on sodium pentobarbital anesthetized and bilaterally vagotomized
adult SD rats. Microinjection of an excitatory neurotoxinE-kainic acidE-into pre-Bétzinger complex initially
lengthened the duration of inspirationf-shortened the duration of expiration and increased the respiratory
frequencyE-and subsequently abolished rthythmic respiration. Injection of an excitatory amino acidE~L-
glutamateEshortened the duration of expiration. Injection of the inhibitory amino acidsE™ either glycine or Y-
aminobutyric acidE@shortened the duration of inspiration. These results suggest that the pre-Botzinger complex

in adult rats plays an important role in neurogenesis and maintenance of rhythmic respiration.
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0gONORA-£-Po TUKUAE2GEGOUNOEREI<RAE - CD2;,  ERCOUANDY: ho0»2%0n e £E» Ta£-CUEUODE YA pre-
T>OARRED TP AU{£1991 AGE-Smith LEYEOPAEG 66  Bst .~ ©T180UEAGONTAT TiooTukUAE2UEUODAX=OA;E
HAAeT141aA+A0, E-V1ECOR, hoDDA-DaTCT, CD TEUNEE-  TOACOATCA; xCEADE - UDO°+»UEACTOOOADO °+»UEANA -1
1021 10»0DCD3Y T»OUARER%-O6OET2EPAOECET - 201> . £-0080EY- - AugT20, +6£3621ATOAE pre-Bot , ©T14
ka,1142aCp0a0»%0TPCa00E+2A30 TOCO TUUAEPATE  GUOGTASEAE” GEGCB TURUAEPARUEGO TH+¢ BODUAX=0A £
01£00°0-0D , ACoUAAOA~E~EOO” OFATAEAY:-  U%CAY:ub
OT0AUAENIpG»TY i EEOACETT2 ACECPAEUT TrooTd | 2jATOf -1."
YUAEASD  pAL@Y(i2; TrE-RChe EAAUAITAC® °UCO A, OT
18" pre-Botzinger complexE-pre-Bot , “CTT4£Q£0a10pa EpNeN j OAj ¢ u3EAE SD “6EG 31 OnE~ £DU2»ThEA

Received 1999-11-09 Accepted 2000-01-16

* Supported by grants from the State Education Commission of Chin£ "No.C293001£E-WCUME "No. L1195£Cnd the National Natural Science Foundation of
Chin£ "No. 39970279£0

** Corresponding author. Tel£986-28-5501277£7FaxER6-28-5583252E5F-mail£%chuan-1i199 @ hotmail . com



334 B0 AT N§ +°

Acta Physiol. Sin. 52 %

1800 250 ~ 400 gif1 T10A 1.5% Ti °T+ETXAE 30 ~ 40
mg/keEQCrxCEAAEXT | ££g1U241UE-CDTTE«2a%tA0XR
Efi%i- £ 0EOT -2, 10, 12aCUC0 2006, L T»21Y £-1-300+
SITATEOU 37 ~ 38°C j EYCALBOENY-"«36 - ApcOTIET Ad
NaN2 j £86ERY%- -Auctic £ary -0 AsNaN1oT0+3 TAYE
%00E RM-6000 D1TapAEGATYCA%OE EO+% Kohdenf@AED
»OYCAVE-T ~E+th8OERY- - Aucel T AoNaNLEAEE " A g%C
AYO€ "EO+¥% KohdenE-RMG-5304£8CAYE-00+AEuNEAED
06%ha0»2%- 016" YAT £
EuNé-0T2 pre-Bot .~ OTTA00TTxCEAXE " 1 = 23£6¢
pre-Bot , “OTTAEGATNTER "NSEBCEATO00XE " 1 = 3£0TAR
Efi%:-CECT1 08 °+E8  KALBCEATO00XE  n = SEQEXCEANA
0OTT°UA"£2.34 mmol/L K& "SigmaE€—pH 7.4£»] mol/L
L-2E°+EAAE " GluBD SigmafB-pH 7.4E£%2 mol/L E°tE4
£ GlyEOFlukaf€-pH 4.0E% mol/L y-°+»U1iEE GABALO
£ Flukaf€-pH 4.0i£ 0+32a;2A-£-+0ATNOES +3+T Az £
Pre-Bot ., ©TT1ax¢E&2, T»T28AC° 1.8 mmE-0PTRAO¢2
2.2 mmE-NOE@+322+TAzTOTA 2.9 mmj£ExCEA2EOAVATE
18%912 40 ;um PA2EASTCLUE-XCEAA TR 0.1 pul/2aEA]
min X¢ 18£-x¢00°60-T»A00A2EA§T¢ LU 3 minf-E»COIE
39 1£x¢00C° 30 5j4¢001y310PCIx¢00°0 5 min AUA-Dg
YCAVE-00P0A¢, 5 min %CAY: 1 “TE~*E00 30 min ©0A¢ 10
min %CAY: 1 “TE-A; TYUCAVE+YAT2 30 s£-x¢00°61021E+
%aT2 60 mini £, +000°0D%U0-0D 2% 4é° - TTATE-00+3EN
Ne%aE@OOE - T xCEAUAZ, T» £
EuNeataeo££ j AOOAOU 10% , £0ATAOEU0C0DYP
AY 48 h O0ETE-A-Dg+UT3CDA-E-CR 100 p:mE-ODDOCTEY:
E«En, WAYATuaYe T xCEAPAZ; T»£-0T60, 8 °UA£0+
E+TE0ERY- - AucUATUAREL3E "T,£Q@O o E+3E T, £§00
TUEUAE RFEOOY:° T AoNaN® j£%«0aPO0, +é uA+a» AE
£87x¢00°610210p — x¢00¢°T0000u£@x¢00¢° 10000u x
100%£967000xé+4» AE%aDD ¢ %iNéE-+a» AE%NOE
+ s £0+TE%E-00 P < 0.05 1227010100000 £

2 %atl

xCE&2: T»
L UYATUAPAT»0AEXCEACAT»OU pre-Bst ,” °T14Ce
o] AzEfi¥%-CEAUORYEEEXEAT -OTO j£Pre-Bot .~ °TTax¢EA
CoT»0UA=ENY%-C6 ET2TEPAOECET - 2, Y,° £4 1 142aCoEA
Ecl% 1 EOEY%{£
2.2 Pre-Bot ,  °T14Cox¢E4 KAjGlujGlyi GABA pA

o51ip§0!

2.2.1 xCE4 KA pApgo! 7 0»~ 6EOp¥2axCtEA KA
©6 10 min AU T1%0u30TOAE T, pANO30E-OU2» [-pAE:

2.1

| mm s s, Gl SRR BT

1% 1. pre-Bot ,” OT18%°£aAU%I%AL1ELOATE "ETEOT pre-
Bot ,”°TT1800TTx¢EACaTOTC00%S TALD
Fig.1. A diagram of the pre-Bstzinger complex area

and its surrounding structuresE” upper£@and a micro-
photograph of the injection site of the pre-Botzinger
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Fig.2.  Effects of microinjection of KAE-GIuE-Gly and GABA into the pre-Botzinger complex on phrenic nerve discharge. A .
Before injection. B and C. 5 or 30 min after KA injectionEvespectivelyE»15 and 30 min after Glu injectionE»10 and 30 min after
Gly injectionf>3 and 20 min later for GABA injection. In each panelf-the upper line indicates raw phrenic discharges and the lower

one indicates the integrated phrenic activities.
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