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BKEEEMT > F— ¥ A~® NaHCO:% 528
MmeyrsFas 3 vy F W AR 7"

WA R B R T, R B R A
H LR A S RN 2
TRTREE N 1

= g

BEEET 7 ¥ F— ¥ 21259 5 NaHCO3#% 5- A%
M 737 I VREICRITTEE Y MR KIS
THREF L. (N=31)

KEERAZMDLFER 7Y » (E), /L
Y4719 > (NE) EFBHICERAL, 7Y F=2
ZDER &I E RONE 2 EH L 7. NaHCO3
DO fEHERG (100 ml/hr) T E L NE 3 —5E
OAE % TR & 72 b o 7. L7z 2 [0 Z20E %S
T 1R EHS#%E RONE 3R THEE, 2@
BT 1mEICHL EAEAERL 2. SRAE
Koz#ERKS iz 18 H E BV NE 13 —5%E DfEM

WD BV IZIKEEE T2 B W T NaHCO3IC L B 7
¥R =V ARHEALARAE 2 E L 2 WIEK 230
FA5a5IVBERBLUOI T3 ADOET
HETAES LT AT HA. 72 F—v
2 EBLHBOH T AT I VEEEOBKT Mg
HTFATIVEELERICENETS L SN,
7Y R = AFIEIC X A O P REC SR 121X DFE RE
WEERMICMTYTF2T 3 VBESKRTTA
AN ENS, LALERES, KEFKETO
NaHCO3l2 X A 7 ¥ F— ¥ 2D #HIENI # 7 2
FSIVEBERERTSEL2ENIIOVTIIHMHT
e,

FAIZEBEET 72 F— ¥ 20 NaHCOs#k 5-

RRE Lo, 2EBRAEZIC AL ALEERE T R T B R e L 2145, 4 [E][H
M9 E XU NE i IXEBERA, Z20%OT EricllE Lz Er7y > (B), / VT ¥
=Y ROERICONTLERT A, KBEET 71 >~ (NE) igEEILE D, KEBERARD

TR7 Y F=Y2RXNEBEOEBOHTIFKRE L,
NaHCO312 &£ % 7 ¥ F— ¥ ZA#IECIE M+ E, NE
BEEET L EBEbn b,

iU &I

T ¥ F— 2 2 O #AT O UG R 62 &
BB OO T35 I VIEZHLET S5
2375 JEBREHO-DIZIRT Y F— 2 ADOHIE
AUEE ENB6D, L L, NaHCOsIZ & B T &
F— Y ZWERLOEFERTRAEEYD 5V IERE
FEBHTR 91D, 72, KEEFET LB

7Y F—=2 AR NaHCO3IC X B 7Y K= ZAD
WEXFMAP TR 7)Y, JVIERT) Vi
W RAT TR MRET L7,

v &

MR A 315 (KE10~20kg) 29 A7 35—
WA CRRFEE AT, [EWNIFE L= "= FL X
Yl —%—ICCALH%EIT - 7. WAKEERIR
FREZBEREAICT0% & L, A PaCO2®
40 mmHg (27 % X 9 i L7z, WREEAERE 12338
BEE VA% 4 mg kg FRIRMES- L 7.

FETSHLTREPDSEMEN TV S, L — K BEE R i, IR IR A 7 — 7
WE, SESEEIR K D KDEIRNICERILE 5 7 — 7
M R R B R B VEREALZ. FHEIIRL Y 2 5 —185 7508
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JEbT Y AF 2 —HELELENICIHEAL, £EA
£ (LVP), EZHEA&MIE (LVEDP) % #llE L
HALEA L AR B AR I C CERial ik L 72,

ML /7 A 5347 1% Radiometer 41 % ABL— 3, P
F & 1d Corning % CO oximeter 2500, FLEEMH,
ML4EA#E & Dupon T8 B B{LE/0HrEE aca SX 12
THlE L 7.

BT AT I A % SRI%, EDTA- 2 Na if
INEZRIME I EA LEH], @b ki <3000
L1040 Mk, M4 % 508 L — 20 CH B L,
WM IR 7YY, JVIERTY) vk Bkt
#WHFa5 3 villsEs AT - (HPLC-THI i)
WZCHlRE L2z, [mIEIE70%, BEREIE 7 ~ 8 %,
B ERREE 1310~ 15 pg/ml Td - 7-.

IR T RIEREELRE L o i 2 i &
LT, #9 %% (Pa0213#20 mmHg) #* 2 BF
B A & CTRBET > F— 22 Bk, KR
T NaHCOs% %1% EIRHE - N=12) R U2k (&
HEEIN=9) K5 LA AaffkGExiEe L
TI1MEHEK (BREH N=10) *FREKS LE
L 7.

FRIREEZ 1 M NaHCO3% 100 ml-hr 1 #EE T
ft 3% 2 B[ % © Base Excess (BE) XA X 0.2
mEq % BFIRAMIIX S (5 RefI26L 9 43), SEEE
BRREE L FEY 2025, SoMEBTERE
N30 TG L 7.

W I R WA R, (KEE R A T4£305 15 2
i, NaHCO3#% 5-Hii, NaHCO335 #7275 I21f
RENRE 2 B LRI 217 - 7. BIBHE

1 (EMERAFoOMAPTESRT)Y

NaHCO3#% G- HIGR B E DO M E B X ORI 25H T
L7 CHBFEIL L # 0 #1205 % THlE L 72,
2 13 NaHCO338 £ U NaCl % 5- KBk % % 4
FELF2050 1202 HllE 2 17 - 7.
AR E X Student t—FR%E % H v p<0.05
rHEE L.

] £

1. KEEEORE

EEEFWAIIC LD EB XU NE EEHIZ LR L,
FOBREREEELICESICER L LVP
ERERARIICER L, ZOREFMERE LI
KT Em AR L7, BIRMALEME X EA L, BE
BXUpH BIET L7z, Peoadd B L L o 72 (3R
1).

NaHCOs#% 5- % KM Z W A & 4510 L BBk =L
L7BETIXE, NERFEHIIKTL, ZOREH
Bl eI XD T LA LVP KB RR A S
R X D FIIART Lo, EER R A RIE I [l
BL7, REEEW AT IS X ) FLERE R 4 10K
T, BE B XU pH &g & L2 EH L 7. Peoe
IFEEMEICEEL - (F2).

2. NaHCO3®D %%

BEYeS (%¥2) "E31258d 6 58, NE (3125
FATHTIRT L7225, Mt EaEELRD
Lotz LVP R—EDMEM %R E & ho 28
LVEDP 22 b5 L /2. NaHCO3!x BE % #i1E
TR EEERSG LA, 5% BE L IEH #H
FCUERHESNT pH BIEHMEE VKDL 5 72

¥, JVIER 7)) viEEOEL

{19 23 * T

B 3043 6043 9043 12045
Epi (pg/ml) 494 +415 20494+1673* 2801 +2286* 319243399 7059413378*
N-Epi (pg/ml) 1944111 948+611* 1610+ 1399* 2261 +1941% 39684 4279*
LVP (mmHg) 140+ 15 157 +19* 158422 155424 154+ 26
LVEDP (mmHg) 6.8+2.5 8.844.4* 10.0£5.2* 10.945.2 10.4+5.2
BE (mEq/L) —5.2%2.3 —6.443.1*% —8.6+4.2% —10.7+4.7* —14.0+4.4*%
LA (mM/L) 1.84+1.0 3.9+2.0* 5.942.9*% 7.4+3.3% 9.9+3.4%
pH 7.31240.049 7.309+0.069 7.265+0.090* 7.23440.101* 7.169+0.097*
PaCO: (mmHg) 40.9+4.1 38.5+4.5% 38.8+4.4 38.8+3.9 39.4+4.3
PaO: (mmHg)  125.3+41.7 22.6+3.7* 21.4+2.9 21.8+3.1 22.0+2.9
Hb (mg/dl) 13.2+1.9 15.5+1.6* 15.941.7% 16.1+1.7 16.2+1.8*

mean = SD n=31 * 1 p<0.05 vs RifE

Epi: T¥HR7Y ¥, NEpi: JVL¥4 7Y ¥, LVP:EZENE, LVEDP: EZENEMLRERYIE
BE : $5258%), LA @ SHARMFLERME, pH : SHARM pH, Hb: BYIRM~EZ OV L fE
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Pco2ld# 5% L5 L, LEEMES EH L 7.

FHEmER L. LVP X 2 M BHS5HEEIC

2dkS (&3): 1MHE#%5#%, EXUNE KTL, 2BEHEG200#%E 2 BRGHZICEL
X 9FEHF 6 BHTIKT L 724, MetFmMIcEFE LK HEIWIKT L. LVEDP R 2B 0#H5ICL0H
TTa<, 2R EHS%E1EEICE L EFHER BHICER L7 pHBLUBER1BLU2MH
#/R L7z, 2EB#HS5%205CTIEE, NE 23t BH%ER LD, 2HB®&KS5 #2052 2@ H
£2 (EEEET NaHCOsEBRIR G RO SHBREIC L AMPL R 7Y ¥, JVIE R T ViBEOE(L
B’ B % T 5 B #% 1t &%
NaHCOs#% 5-8if 5% 304 6043 9043 1204
Epi (pg/ml) 329842340 3651 +3298 7404 587* 628+ 464 5164 395*% 4204312
N-Epi (pg/ml) 34982950 344742785 826+ 742* 6224+513* 458 +372*% 401+264
LVP (mmHg) 155+ 24 145+25 132410* 132414 134+11 138410
LVEDP (mmHg) 10.5+4.1 13.14+4.9* 6.043.3*% 6.9+3.6 6.1£3.1 6.0£3.2
BE (mEq/L) —14.4+5.1 —8.1+4.2*  —8.9+4.7 —6.3+4.4*  —5.1+3.8* —4.5+3.4*
LA (mM/L) 9.3+3.3 12.84+4.6*% 8.1+£3.8* 5.2+3.6*% 3.8+£3.2* 3.0£2.7*
pH 7.176+0.123  7.260+0.100* 7.254+0.103 7.301+0.094* 7.325+0.080* 7.343+0.069*
PaCO:;  (mmHg) 38.1£5.0 42.6+6.1% 40.3%5.3* 39.344.6 38.8+4.3 37.24+4.0%
Pa02 (mmHg) 21.1+3.3 20.5+4.5 91.9+£23.8%  91.2425.2 88.1+22.9 87.4+24.2
Hb (mg/d1) 15.6+1.7 15.241.8* 14.941.8 14.7+1.9 14.541.9*% 14.541.9
mean £ SD n=12 * 1 p<0.05 vs HifiE
Epi: Z¥H7Y >, NEpi: /VI¥H7 ¥, LVP:EENE, LVEDP : ZLZENEILRIE,
BE : $528%), LA : $)IRMILEEAME, pd : B)IRM pH, Hb @ BRMIAE 7 0¥ A fE
%3 EEBETARESICIBAMPIERTY Y, JLIERTY) VIREOEL
& % EA T
POt w5 1 | E#ES 2 [ B 5 2 [0 B ¥ 5-#%20%
1.NaHCO3 (n=19)
Epi (pg/ml) 4234335 12251 £ 23503 * 6403 46292 93619047 17028+ 16584
N-Epi (pg/ml) 2184143 4932+6714* 421545442 4566 +5073 5238+ 3535
LVP (mmHg) 13748 134 +24 132434 118 +38* 104+4.6%
LVEDP  (mmHg) 6.3%+2.5 14.7+6.8* 17.247.1% 18.14+6.7 15.4+8.5
BE (mEq/L) —5.8%1.4 —15.5%2.7* —9.7+2.9% —6.44+3.5* —10.94£2.3*
LA (mM/L) 1.6+0.6 10.7+£2.7* 12.243.2% 14.143.9% 14.4+3.0*
pH 7.304+0.033 7.13740.056* 7.21940.057* 7.25740.080* 7.220%0.039*
PaCOz (mmHg) 40.9+4.2 40.6+2.6 44,3+£2.0* 45.6%3.6 41.245.4*
Hb (mg/d1) 12.1+1.8 15.94+1.6* 15.141.7* 14.74+1.9% 14.8+2.0
2.NaCl (n=10)
Epi (pg/ml) 727 £504 6899 +7280* 7674 £7451 8942+£7712* 12365+ 11310
N-Epi (pg/ml) 1934119 3633+3000* 3957 £2747 4654 £ 2767* 455242026
LVP (mmHg) 145+15 160+27* 149424 143434 142428
LVEDP  (mmHg) 7.7%3.0 8.6+4.0 11.1+4.6* 13.745.8 10.1+4.4*
BE (mEq/L) —3.8%2.6 —13.3+4.4* —14.3+4.5 —15.5+4.5 —16.7+5.2*
LA (mM/L) 1.9%£1.5 10.44+4.7* 10.5+4.7 11.2+4.9 11.3+5.6*
pH 7.33140.047 7.18340.086* 7.155+0.089* 7.13840.097* 7.123+0.115*
PaCO:z (mmHg) 40.8+2.7 40.4+4.0 41.9+3.5 41.8+4.6 41.3+4.8*
Hb (mg/d1) 14.4+1.8 17.0£2.0* 16.14+2.0* 15.6+2.1* 15.94£2.1*
mean % SD * 1 p<0.05 vs Fifl

Epi: Z¥47Y >, NEpi: /VI¥47Yr, LVP:EENE, LVEDP : LENEILREMIE,
BE : Y& %, LA : BIJRIMFLERME, pH : BDARM pH, Hb : BHIRMAE 7 0¥ fH
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WHICHLABEIEKT LA, Peoad 1 BX U2 [0
EHRG®RICEA LA 2R BRSTIIAEEL LS
EIRE oz, 2 EBRS5#2050021F 2 BB %
SHICHLARICKT LA, FLEEMEE 1 B X2
O H&ESHEHICER LZ0H%L EA L.

3. 1 EVASEKOLHES (£3).

Ed1mBHGICLD105EP 5 ETET L 2228
MEtFM I —E DM Z R E e o7z, 2B HHE
GTelmEESGICHLAEICEA LA NER
1B E#H5#% i EAEmEmR L, 2EHETIE1 M
BEGICHLAREICEA LA, LVP X 2 B E&K
5#%EZICMETLA. LVEDP 3 1 BX 2@ HAH
BH5%ABICER L. pHBXUBEWR 1B &
O 2R BHGHAERICETL, 2B EH5#205
W2 BRGICH LARICKT L. Peod %
fELehor. SLERMHEIZ 2B OKEHES LA
MEMFRICAEE LRI TR e h o2, 2@ BHRS
#2203k 2 B BHRGICH LAEZIC LR L.
4. TV R—Y 2ADHH

KEEFEBRAT T ¥ F— 23 #47LCE
BXONEWRER L. EBXUNE #E X BE (E
‘r=—0.413, p<0.01, NE :r=-—0.591, p<
0.01), BRI pH (E :r=—0.412, p<0.01,
NE : r=—0.568, p<0.01), BhARMFLEME (E:
r=0.472, p<0.01, NE : r=0.610, p<0.01)
MBI L 72,

NaHCOsfe iR #x 5-#%, WEEFEficky 72 F—
YAFYHELTE BXUNE BIKT LA, HEE
FIEDE BXONE i#E X BE (E:r=-—0.430,
p<0.01, NE :r=—0.553, p<0.01), ®hiRiL
pH (E :r=-—0.510, p<0.01, NE:r=—0.553,
p<0.01), BYARMFLAEME (E:r=0.659, p<0.01,
NE : r=0.733, p<0.01) (K1) &AL 7.

% =

TYR—YRAD#EITE ST 2T I U R IRE
LI6~19) MmehrasIvigEr RS, K
WA ENHTF T I vADL RIS
DRI EIETED, Y429 v 7 —AMP % B4
02, LTy —0¥EELR sEH. FRE
B, #7353 0 ~ORSEDOIED 756D
K7 Y F—Y 2AOMESLEE ShE. KIFFEIC
B TEBERAS B L OCHBRENLEZ O pH, I
BN BE RMPIELA7) B/ VLY

A7V ERBICHBELAEFHZ? Y F—Y 205
BAATas I et sesFHERLTED,
Ty =Y 20BN 735 3 VEE 2K
TEEBUHEMERET S,

ARHFFEIC B VT NaHCO3D 2l 5-Tlid 1 [al B
BHERBICZERTY v, IV R T SR
I 9THP 6 THTILT LAz, — /%I, &FRAgIRI
TCid NaHCOzid Ml #7725 3 Vi IKTF &
54718 L FERFICOEEEYETH I LIRS
NTHENED, MEZVER 7Y ET RGO
it h 5V idh 737 3 v ~DREHOYE
riny ellbhs, —F, KERTCEr7a5
IVIBEEGEABRCLEE S ERAT S, KEEER
MAE AR BE 2 BB % L FICh 73 7 3
COMEEREL, T3 0 EAIEET
HEfERRO B LY Ty —oizEA L, A1
BOHTaT Iy ~ORSTEIZET L2000
WREEASHIH S D, AIFRICBV CHEERILES
X OVMEEE T CEhRIL pH, FLERME, BE it =
YA 71) v, JVIYER 7 EEEHEEL 728,
EEEZEWAROMy S 725 3 Y iEEHEREL
BIZHLEETHD, LrbEBEBERATOT ¥
F—Y 20 RBIZGSTAHTaT I VikED LR
BaAHTHh-7 (H1). v bbb, HRIIKE
LOEMET CREBREICLE2T 735 3 Vi
BTV R—VADMERBIZE B Ta5 IV BRI
HFEN S H VAN ICEH TV ERHEREEZLDS
nn., 20k, KEEFET ToO NaHCOs#EHIx ST
WA T7Fa5 3 VvigEORTERAR L, F88K%
5o 2RBTEDPZ o CERALERCES L
Bbhsb, F/z, ABFZETiE NaHCO¥% 5% Bk
M pH 2N IE W& EF TRIE L 22722 &,
PcoaMBE TR H AV LA LA T35 3
VIEENHECKRT Lo i—REEZLNS.

—%, BRI L EREEKD 1 HA#KS
THIE R 7Y ViEEIZ105EF 5 BETET L 7.
Z DTN SR SR OG- 1 X ) JEBR ML
WESHEMLC, MEHRICLD A 737 I Vg
BEASET LAWMEENEZ 5N A, FRIEERD
BMMEESRICBIDIAERNESOE VRED
., LVEDP ® LR X h #Efll £ h 5. NaHCO3
B LU NaCl BEHEFETAETDE Y EIEIA
LEREL THEGEDANETOE VEOKRT 25
M¥EE NS 5 &, MFEE I NaHCOsBE T
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1.056f%, NaCl#C1.0574 & W CREEEEML 72
CEICRA., COMFEEDHINTEAERKSGHI O
EA 7Y vyBXO V¥ Rr 7Y V% HIEL
EE G5 %OEREY LT 5 L NaCLEETI 1
[B] B 5551 o EfE & 1 [ B £ 5-7% 0 FEHE &I
EY=XHEIAREUHEGRKEVENICHD,
NaCl HECOZER 7Yy BIP/ VIZERTY
MEDR T I MAEOBENC X & U2z REEL D
% (M2). M7, NaHCOsE 23\ T b NaCl B
EFEEICMFERAIEML L EZONEH, Y
=XHEFAREUHEG DS VEHTICH D,
NaHCOsfE CTCHOZE A7) Yy BIXUP/ V¥ A7
) AMEOR TR MBERHRIC X AR T Eicz ¥R
TYYRINVZERT) VIEEMNET LN
BHiH (M3).

KREOHERLY, BEOKEESL s v %
ETYRF=Y2PUNDERTH T T I VEEN

~ *
E 1500 . .o
S . v=19508-2591 X
S r=-0.519
£ 1000 pe0.08
R
£
Q
Lo
€
5 500
®
Tor.,
0 L ]
7.0 71 1.2 1.3 7.4
A PH
~ 2500
"\é' ®
g 2000{ Y=23541-3143 ¥
= r=-0.553
E o . p<0.05
% \. . P
o
< 1000 \#\ .
o ~ ¢
2 500 M N
{ \J
bk ™
0
7.0 7T 7.2 1.3 7.4
PH

FERHL22HBIRMIZB VTS NaHCO3 % 28I
HEETHhE, TYRF—YRILEBBL—LET Y —
WA EET B2 EFBCmMAP ST T I iR
FEOBERTICXDLADOH T AT I v ADEZED
AIET AL R &7z, LA L, NaHCO3
DR LEHGHIIBWTHERBEMFEIC LSS 7
a7 I vORMIEEIGIERS S T35 3 Vil
FEREKRELTEMBETHD LTI — DR
LHHEVERBEHEETRIFRURHIFTTOT >~
F—YAMEFEREEESRZVEEZSL, L
b NaHCO3?D 2 7 ¥ 5- 13 1 Na 552 5 £ IfLAE,
 COzlfE L OMIED H 12829 KEERT, 7
PRV AERICKLALMEON TSI VES
BT OREFEICO VTS BB+ ET .

EE# T NaHCO3#% 5-1%, 2Buck5 4 i,
MHAEZERT7YYBLXT I VIERTY) VEER
— WM T 3 A T REMEATRIE & e,

€
% 75000 -
P
[ =
‘© 50000 Y=260334-35290 X
s r=-0.412
g p<0.05
&
25000

0
25000
E .
N\
2 20000 .
= v=135073-18289 X
£ 15000 . r=-0.568
by p<0.05
[ =
‘& 10000
o
| =
o
Z 5000

0

BE1 #IRMpH LMAFZERTY v BLO/ VYA T VigEORR
A REER T NaHCOsM IR 5%, FERRFEWR A

B @ {KEREW A
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I VBB KIS ER 209
ExT7Y v JITEx7Y v
40000 n . L T /x " L 1 — 15000 1 n 2 I | A —
4
= v
- N W
- 2 A
€ 30000 = Y = 713.1 + 0.968 X’_}.',
g - 10000 r=o098 %
- 8 Eid
© 20000 =
5 g
By £ 5000
2 10000 Y = 1637.9 + 1.058 X
A4 r = 0.915 »
(OF o ¥ K T ¥ L T 0 . T LI =%
0 25000 50000 75000 0 5000 10000
Hb corrected ¢ pg/mi ) Ha corracted © pevml )
2 {EEEFE T NaCl 2Bk 5o EHE & HERMEO~E 70 ¢ U HIEMEE OF. BHREY
=X. (N=10)
TExR7Y) v 7% A - S i) I
40000 i 2 L V- | I .,‘ W L —~ 25000 FUNS TR T T L PRI B Y ik -
— :’ E # ’
s N 4 g
—_ . o ks g
£ n a 20000 d
o 30000 - ~ R 4
o i . rd
- 7 P gl P
o K ,‘ & 15000 L
@ ’ T 3 s
£ 20000+ ’ A r n R
? ! o © oy
o K o g 10000 S
10000 " ’ Y = 4658.1 + 0.290 X 000 7y - 2181 + 0.857 X
o, r=0.786 o r = 0.999
o2 . —— . ”“ S
0 25000 50000 75000 0 5000 10000 15000 20000
Hb corrected ( pgs/ml ) Hb corrected (¢ pasml )
B3 fEEEFE T NaHCO:ZEM MR 5 H 0 ERE L H5HfEO~E 7 0¥ U HIEME L OBR. B
Y=X. (N=9)
481-487, 1988
arby , inger , Gadsden ,etal: ects o
X Ly 6) Darby TD, Aldi EE, Gadsden RH 1: Eff f
metabolic acidosis on ventricular isometric systolic
1) Fry CH, Pool-Wilson PA : Effects of acid-base changes tension and the response to epinephrine and levar-
on excitation-contraction coupling in guinea-pig and terenol. Circ Res 8:1242-1253, 1960
rabbit cardiac ventricular muscle. ] Physiol 313 : 7) Darby TD, Watts DT : Acidosis and blood epinephrine
141-160, 1981 levels in hemorrhagic hypotension. Am J Physiol 206 :
2) Fabiato A, Fabiato F : Effects of pH on the myofila- 1281-1284, 1964
ments and sarcoplasmic reticulum of skinned cells 8) Standards and guidelines for cardiopulmonary resus-
from cardiac and skeletal muscles. ] Physiol 276 : citation (CPR) and emergency cardiac care (ECC) JAMA
233-255, 1978 2552905, 1986
3) Nahas GG, ligou JC, Mehlman B : Effects of pH changes 9) Gazmuri RJ, Planta M, Weil MH, et al : Cardiac effects
on O uptake and plasma catecholamine levels in the of carbon dioxide—consuming and carbon dioxide-
dog. Am J Physiol 198:60-66, 1960 generating buffers during cardiopulmonary resuscita-
4) Ford GD, Cline WH, Fleming WW : Influence of lactic tion. ] Am Coll Cardiol 15:482-490, 1990
acidosis on cardiovasclar response to sympathomimetic 10) Guerci AD, Chandra N, Johnson E, et al : Failure of
amines. Am J Physiol 215:1123-1129, 1968 sodium bicarbonate to improve resuscitation from ven-
5) Kaplan JA, Guffin AV, Yin A : The effects of metabolic tricular fibrillation in dogs. Circulation 74 suppl IV :
acidosis and alkalosis on the response to sympatho- 75-79, 1986
mimetic drugs in dogs. | Cardiothorac Anesth 2 : 11) Rubertsson S, Wiklund L : Hemodynamic effects of
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12)

13)

14)

15)

16)

17)

18)

19)

20)

E OB Ol O 16% F25 (1995)
epinephrine in combination with different alkaline buf-
fers during experimental, open-chest, cardiopulmonary
resuscitation. Crit Care Med 21 :1051-1057, 1993
Minuck M, Sharma GP : Comparison of THAM and
sodium bicarbonate in resuscitation of the heart after
ventricular function in dogs. Anesth Analg 56 : 38-45,
1977

Graf H, Leach W, Arieff Al : Evidence for a de-
trimental effect of bicarbonate therappy in hypoxic lac-
tic acidosis Science 227 : 754-757, 1985

F BT, MLESE EEEEEAHET > -2 2
B, BREET MU AASLEHIE I IR —
1 RIS —, R 43 1182-189, 1994
HETTEM, Ml EREREEREET Y F—v 2
By, BERERS b)Y AL S BT R —
85 2 1 S5 —, WRER 43 1311-320, 1994
Barton M, Lake CR, Rainey TG, et al : Is catecholamine
release pH mediated? Crit Care Med 10 : 751-753,
1982

Nahas GG, Zagury D, Milhaud A, et al : Acidemia and
catecholamine output of the isolated canine adrenal
gland. Am J Physiol 213:1186-1192, 1967

Fiorica V, Iampietro PF, Burr MJ, et al : Influence of
blood pH on adrenomedullary response to hemorrhage.
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Effects of NaHCO3 Infusion on Blood Epinephrine and Norepinephrine Levels during Hypoxia

Arifumi Kohyama, Yasuko Tomino, Taketo Tomino,
Yoshinobu Tomiyama, Shozo Kaji, Hideyuki Kimura,
Hiroshi Kitahata and Takao Saito

Department of Anesthesiology, Tokushima University School of Medicine,

Tokushima, Japan

The effects of NaHCO3 infusion on blood xemia proceeded (Pao: : 22.0 £ 2.9 mmHg, pH :

epinephrine (E) and norepinephrine (NE) levels dur-
ing hypoxic metabolic acidosis induced by 2-hr in-
halation of hypoxic gas (F10:: 9% ) were studied in
anesthetized dogs (N=31) .

After 2 hr of hypoxia, NaHCO3 was infused in-
travenously at a rate of 100 ml/hr in a dose of base
excess X body weight X 0.2 mEq (the slow infusion
group: N=12) or in 30 seconds with a half dose of
slow NaHCOs3 infusion group (the rapid infusion
group : N=9) . This treatment was repeated 5 min
later in the rapid infusion group. One mole NaCl
was infused rapidly during hypoxia in the same
dose and same way as the rapid infusion group
(NaCl group : N=10) and the responses were com-
pared with that in the rapid infusion group.

With inhalation of low fraction of oxygen, the
blood levels of E and NE increased rapidly, then in-

creased gradually as metabolic acidosis and hypo-

7.169 £0.097 at 2 hr after hypoxia) . Reoxygena-
tion after NaHCO3 infusion decreased blood E and
NE levels significantly in the slow infusion group.

Slow NaHCOs3 infusion during hypoxia did not
have a significant effect on blood E and NE levels
although blood pH was improved. In 6 dogs of the
rapid infusion group, E and NE with first infusion
tended to decrease, but tended to increase with the
second infusion. In rapid 1 mole NaCl infusion, E
and NE levels had a tendency to increase with first
infusion and significantly increased with the
second infusion.

These results suggest that NaHCO3 could de-
crease blood E and NE levels during hypoxia, but
not effectively, and that the effect of hypoxemia on
an increase in the blood E and NE levels may be

stronger than that of acidosis.

Key word : NaHCOg3, Epinephrine, Norepinephrine, Hypoxia
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