EESFE 18515 1 1~10 (1992)

BREFLEBOMR, NS LUBROBIEETEHREE T
BIRERT P Y U L-BREEAKERT P U I LEBEDHE
—RERKTEF P U I LEDILEEBRET—

HEH  HEE

K2 aortic occulusion balloon catheter ;&% BV T129 B DEEREL TV, LFES
FRRICE 2R, BN, BROBIEEFHEEICHT 3 Na,CO,- NaHCOs &# (CBC)
DR % NaHCO; (SBC) DR L ELBARETL /-

IRERZICE I 3ERM, i, 8%D pH OETIE, CBC, SBC, WFhnisIo&
>THHESNLD, CO,PDLERE CBCIZEWVWTEIYIE(HASA. 2UESH CBCIcEH
LWTHDERNLWE(HAGAE. ZOIELY, BRELEDMABHICEVTAD
NBBERTEEETICHNL T, SBCLY b CBCOF»WLVEMEEASNS.

(S 4 4 2 B14EHRA)

Effect of Sodium Carbonate-Bicarbonate Mixture upon Acid-Base
Balance Dearrangements in Arterial Blood, Cerebrospinal Fluid and
Brain Parenchyma Created by Circulatory Arrest in Dogs
—Comparative Study with Sodium Bicarbonate—

Akinori Ueda

Comparative study of effectiveness of sodium carbonate-bicarbonate mixture
(CBC) and sodium bicarbonate (SBC) was performed upon acid-base balance
dearrangements in arterial blood, cerebrospinal fluid (CSF) and brain parenchyma
created by circulatory arrest (CA) for 12 minutes by an aortic occlusion balloon
catheter method in dogs.

The arterial, brain and CSF pH, which dropped significantly due to the CA,
recovered from pre-treatment level to preischemic level immediately after adminis-
tration of each buffer agent. On the other hand, PCO, which elevated due to the CA
was kept lower in CBC than in SBC after administration of each buffer agent. The
elevation of arterial and CSF lactate was almost identical to that of the PCO.,.

In conclusion, for the correction of acid-base balance dearrangement created by
CA, CBC was assumed to be more beneficial than SBC. (Accepted on February 14, 1992)
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and sodium carbonate-bicarbonate mix-
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HCO;3~ 1000mEq/ 1 333mEq/ 1
CO,2- 667mEq/ 1
140 (%) % MAP
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CBC#:7.1940.02% 72 -
7o, MyEHEREIE, CETR
REHET S~ B —> A0 L
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Fig. 1.

Mean=*SE.
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Fig. 2. Arterial pH, arterial CO,

and arterial HCO,;~ are
shown as a function of time
in minute following 12 min-
utes of CA and 120 minutes
of recirculation. Each point
shows Mean+SE.

# : Significantly different
from pre-ischemic value
(P <0.05)

% : Significant difference
between SBC group and
CBC group (p<0.05)

Fig. 3. Brain pH and brain CO,

are shown as a function of
time in minute following 12
minutes of CA and 120 min-
utes of recirculation. Each
point shows Mean+SE.

# : Significantly different
from pre-ischemic value
(p<0.05)
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FEes
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otz (16.27£1.43mEq/ 1 p<
0.02). 7uAhVEEEEREL
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L, &<z SBCETIX CBC &z
LT, 3408 B2 ERIEK
THo7z (SBCEE:31.83+2.37
mEq/1, CBCE#:25.00+1.82 mEq/l
SBC # vs CBC £ p<0.02) .

(3) MM (pH, PCO,) (Fig. 3)

Foi P9 pH o K I A7 iE 13 C #£ :6.87+0.05,
SBC# :6.89+0.11, CBCE: :6.86+0.06T
HY, IFHICEERDRL o7, IBLELIE
BREILICEVET LR, CHIZBW TIRMREE
FIRIRZICEME L, 4000 3B MATE - A&
EW L %o7z (6.70+0.05 p<0.06) . —7K,
TNAhVEEER S L SBC B, CBC BETIIE
KI5 HE iz LA U, MkHE S 52121
BIMAETHE & BEEZN% L % > 72(SBCE :

0.05)
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T T
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Fig. 4. CSF (cerebrospinal fluid) pH, CSF CO, and CSF HCO,~
are shown as a function of time in minute following 12
minutes of CA and 120 minutes of recirculation. Each point
shows Mean=+SE.

# - Significantly different from pre-ischemic value (p<

6.82+0.09 p<0.06, CBC # :6.78+0.04
p<0.4). :

i PCO, @ F IMLFIfiE 1% C & £ 56.17+3.75
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{7%>7z (C#:66.17£3.90mmHg p<0.08,
SBC ¥ :63.83+5.42mmHg p<0.1,CBC
£ :66.50+3.95mmHg p<0.06). ¥ -HEE
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AR SO EFERL T
7o (CHE:6.69+0.07, SBCEE: 1
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DIFEGE L1200 T B M AT E I [=
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BHPHICEERRL, SBCRE, |
CBC B b 103 BICIIBMATEE 54
AEESE ko7 (SBCEE: 404 |; P
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mg/dl

#
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Arterial lactate

CSF lactate
Y, W
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6.95+0.03 p<0.07). fz
B PCO, oAt Cre: || | |
48.68+2.06mmHg, SBC Ef : pre 15 30 60 90 120 (min)
Time

47.17+3.20mmHg, CBC B :
48.50+2.50mmHg & 313745

Fig. 5. Arterial lactate and cerebrospinal lactate are shown as a

7z, BANRIM & FIfRiCfESR F 1R &
b EH L (CH#:82.17£3.08
mmHg, SBC &£ :81.32+4.35
mmHg, CBC % :79.67+6.55

function of time in minute following 12 minutes of CA and
120 minutes of recirculation. Each point shows Mean+SE.
# @ Significantly different from pre-ischemic value (p<
0.05)

* [ Significant difference between SBC group and CBC

group (p<0.05)

mmHg), MFEFEHEZEEZRL .
7o, b 3EEE L2058 IXEIMETE K %
TR-> 72 (CE :56.23+3.66mmHg p<0.08,
SBC #f : 53.50+5.58mmHg P <0.06, CBC
B :52.73+£3.58mmHg P<0.3). &@HH
BE T2 o 748 CBC #438 SBC B & 1 FigfE
TEMEERL.

B HCO,~ OREIMAGTE X CEE © 13.79+2.39
mEq/1, SBCH# :15.25+2.53 mEq/ 1 CBC
B :13.80+2.97mEq/ 1 & 3EEICEIR RS, T
BREILC I DETF L (CEE:9.15+1.36 mEq/
1, SBCE:9.12+1.65mEq/ 1, CBC & :
9.10+1.74mEq/ 1) . CETIRI205&ICB LT
b EIMATE F TREE L %205 72(6.07+1.31
mEq/l p<0.03). L2 L SBC Bz B\ Ti320

4% 12(10.52+1.90mEq/1 p<0.06), CBC
TR 5 SRICEMATE L BEEL RS Lo
(11.08+1.27mEq/1 p<0.2).

(5) EifRim, #ROAEREE (Fig. 5)

BRI OB L, (EEREIERTEIC BT
X 3FICE o 7o (CHE 2 21.3242.50mg/
dl, SBC & : 23.03+2.35mg/dl, CBC # :
21.01+2.46mg/dl) . fEERFEHIC & D 2LER 133
L, D#EE T 2ERmERLE:. Ll
5 SBC B ixftho 2 BicHE L T1200 T & iE
ZRUI(CEE: 28.02+2.39mg/dl, SBC & :
39.90+4.66mg/dl, CBC & :24.69+1.95
mg/dl, SBC &t vs CBC £ p<0.05).
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HEH © PEERE 1L DBRIE R PR 120 5 Na,CO,-NaHCO, & #I0%hE 7

i o 7 (CEE:18.34+1.76mg/d]l, SBC
B£:20.53+1.54mg/dl, CBCE :20.17+
1.07mg/dl) . 1EERFFEHEL, FLEB ML LI
EIEMER 2R L7z, Lo L SBC B CIXEIIRINE
B, o 2 BICHIL C1200 8 T ERICEE Y
~L7z (CEE:29.90+2.53mg/dl, SBC & :
48.70+5.88mg/dl, CBC & :23.10+1.00
mg/dl, SBC & vs CBC # p<0.05).
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HCO;~ MF s B 120 ThHr L E2 N5, —
7, CBC# T3 HCOs~ offiF & 13 SBC »1/3
TH2H, RQTHRT & 512 Na,CO; 2 CO, %
B3 2 DIz HCO,- BNEEINEZ LD |
HZHFELTWwBE EEZ 60T,

BADZEL

FEMC & D EU 27 > K —> 2 pthsE
IRERAED S 2 TEETH S .1 Siesjo 5191712
L5 L, BB X 204M pH (pHi, pHe) DIE
T free radical 2F4L, ZhsfifanEH
AREEES 2R, ML T LT
5. FAFEWN pH »MEVs & LDH (lactate de-
hydroxylase) {EMEMET L, ILBBEREL C®
SharNYTEREEET SRS, BEAERHE
ETLUEMREZET.9 2053820 E
ML BN pH OET 2R #lictiEd 3 2
EMEEEGE, U IR OBSEERT T
BERIFICT 2AMREME%R D, 7% b b IEkd:
B WKW pH(pHi, pHe) DIEIZEETH
% . SEOEETIZSBCE, CBCRL b 15E
FIRCE VAU pH KR FREEL:. 2oz
Eps 202 BEOIEXZ BBB 2B, B
&Y EESNBRERHYED H 291173
ZEWRBENT:. Kucera 59 (MEMERB I
X BRBMET ¥ F—v 2126 LT CBC 251
7ek 2%, SBC Lid#z Y RAAEM pH (pHi) ©
B 2ROz E LT3 . KIS CIIEEIEAN
pH (pH) IZHIZE L T wads, 47 & b
# pH (pHe) 25> Tix CBC, SBC &% pH »
WELRD ZERIF SN,

%72 CO, I3BIARIM E iz Y CBC BED AL ST
SBC B CHEFR G S —@Eo LFIZR S
Nz oz, ZHITERIE LM BRI P
D COFEDEIRD Z NI HERE 7280, BN
D CO, BENThIIZ S W b, B X UEE
ETNVEBO T RERSIER SN L &
D CO, DEAMNFRIM LR P ) ThH o2 2 &
ZEWCED CO, DERIFASNERSTZHDE
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Zzo6hlz.

Obrenovitch?® & & i pH (pHi), CO,, #.
B, ATP, 73 A7 x 7 v 7 5= (PCr)idh
REF OIS & B LBEFE1H 2 LTEY, 5§
BN 2 #E L COMEBNE L Bbhi:.

BROEIL

BEW D2 I ERR L B nBR 2B LTS
D, MIERICEES HITHERIC bR ET
2. B OZLIZEARD C L L L Thiiigc B
FBELLRL TS 2D 7 BEE OB BT
EENMOIEINCFELB IIZL T3 DI
EbHH2 .20 DI Lo OBIEEFHERREE
PHERPCIEFT A E3ERARIEEED
3. AW TIMAFEER, 7ERELC X VE
T U786 pH 13, SBC B, CBC B & b HEH#
L mmencmiE L. 72 CO, 3B
Mfm&FE7%H CBC#HDAK ST, SBCHIZBWT
bEAIR G HO—EME EFIZR S o 128,
Z B NIERE CO, O FELEIIRILE D SET
BollevEZHNIZ.

k& v SBC O ADMES 1% CO, ®EE
T3 lizhotz. 2D CO, BERIC X DM
Ef s g L VRt a3 2 & TIREEK
T 5. LirL%ds CO, 1 HCO,™ R L,
BB 2 ERTES. LieB->TSBC#
iz kv, jez#fast pH %= ER S THHIME
AN pH (pHi) 13 ¥ & {& T L (paradoxical
acidosis) , MR TR 2 ’EgE T >
F—y ZAMBET B L a3, SEOKETIX
HHRaN pH EHEIZE L TR Wiz TS 2n
B, BYIEEBR T3 SBC #5112 X D M, % fF, 2
IO, 20 FRIMER, 22 B A& 2 75 & CHEFEA pH &
U< i, HEA pH 2ME T35 2 L& SNT
W53, LHLAEBSERMRICBLTIX, 1BRE
HFIZED 7y F—=v 222 L7 b OOTEREH
BOMESTIER I w2, BEUCA
HEg, FEREDIBTIC I CO, DFRMH
TbhTwlZ ks, SBCEREIZHED R
%4 % BEWE D paradoxical acidosis % F8 b
SlbDEBbiiz.

Bk & & UBERDILER

A =H
= i

(B18% HF1s 1992)

—icIEH 7% BBB 3B E@Rs YT, Lz
23 THERH O FLEE (ZAHERE O = k9 5
LDEINTWS . RN L ZABEED
i, MR pH (oHD B FOREIC LI AL
Xh, ZhidlENO CO, ZIZHEEFRTIER
NTW3 20 —FI S, MHias0b DicEE
PRITEOREDH B .22 2D LIEM
W& D&ECZAELY, Ml EZEE ET
EEDZEREBHRLTWS.

AFETIE, BELE7 VA VEEOREEI
L VABOEEICENEDH B I BT
ZHEETR L 72 SBC & CBC 281 % COELE
BEOMHEVNABEERDEVEECSELLEE
zZohlz. Thbb SBC OREIZBWTIESE
27z CO, 8 HCOs™ & b BB IRIMERKT AT
2R 530 7o HIRIMERKWN T pH OIET % &7
L, Zhd’2-3 DPG DA EIHEL, BER
Bt R A BB SRS .20 2D LIk, MRS
Mg~ OEERAHE 2IHE L, ARELEZEMNS
¥, BRSCHERTOARBE Y LRI ES.
F 7- AR DAL 13—z TCA [ (5e&BEh)
B LU Cori [EIE (BEFTAE) TiTbh 528, Hld
W pH (pHi) A EERE 2 SRS T 2 BB ER L
%5 T3 10T, COEEI X iAW pH
(pHi) DIET X, fBHERICBIT% LDH HEDK
T, BI OB ERDOEEEFEICH S pyruvate
carboxylase DVEA 2L, FLERE LB
B 2 ABOESE OEE & A BRAHESR B0
LI EEELR RV L. 2D L bARE
ARPEINSELERE 2> TS AREELH
3. :

SEO#E XY, CBC 1% SBC 12t U BRI
D& S TA, BERICBWTH CO, DBEMHS
Vil , ABEELVE TSI L LY, B
BEILHRAEBORBMET Y R— ADWBFEL L
TETHD Z EWRBENIz. 5113 CBC »
#HEEN pH (pHD) 105 2 282, £7: CBC#K5
12 & 2 BB OBERER FREFIC DWW TRET L T
W LBENH L EEbhT:.



FEH : fEBRE LB ORI P =0t % Na,CO,-NaHCO, A& D%hE 9

R D CO, D EFE’NZ stz. £ 78RO,
b= B fER T OAEEREMNY , CBC BT SBCR#ICH
& Tz,

(1) REFWTAOB BEIck W EEELEF (4) TESRFILIMTRERE QMG iEE
WVEEEL, BIMEOEIRMM, B, HEKROEE WXL T, CBCIZMED A% o TN, HERKIC
HPHREE I L CBE: NaCl(0.3mEq/kg), BV THESE Bbhi-.

SBC #f : NaHCO; (2mEq/kg), CBC &£ : Na,
CO,;+NaHCO; &#I(2mEq/kg) 2% 5L, 20 B2 2 1hl-0, EEHEE L AR 72720 7
R EBET L 72 J JBSERAERARERE  INEE RS R

(2) fEEEFmMEEESIcCEELE S T LEd. 2782 OHBIE 2800 & U BEH TR
BRI, B, BEW D pH (& T 13, SBCEE B UBAE MS0Rs R UoRAREEHERER
CBCHECIRMES n - . Bl &7

(3) CBC B 1% SBC B iz o~ BIIRIM, A,
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