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Intracellular pH of Skeletal Muscle during Dilution Acidosis in Dogs
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TEA A-ES] T el shAdstaE A Eobe
vlag 474 298 ¢ Je2g T34 AZJHE
CO e dsog Ay pHL doids, 354
LR FAA & A E AL COpEgte] wejxna
A XY pH#tE 224 =c}(Adler et al., 1965: Gold-
stein et al., 1971; Albers et al., 1975; Bateman et al.,
1977)5 ofell el YUMoz A4 T AdDHE
A Fabgte] ALY A-d A FE A & HLARL -,
Ht*e 47 Axehg 298 4 ¢gles = HCOy & 4
EZE T8 240 % g $=z Az pHe A
Z ¥y pHel wre} A w#slx] ¢+t (Brown and
Goott, 1963; Brown et al.,, 1967; Cohen and Iles,
1975; Elleis, and Thomas 1976). d©lAl4 AFFe A=
TEFA RN ez F9E PCO7t Wejal o9
pHE ozl £ Hle] 4 ¥y pHE 238 224
=, Ay dAe FoAdE D54 LAUSE F
¥ PCO.7l FolAlz 2 #otol pHE FolA £d o
3] AlZd pHe 238 welAe AFgoA £ + 9
} (Walker et al., 1969; Heisler, 1975; Poole-Wilson
and Cameron, 1975).

A A £37] AdgstE FAHAAN Felyg Ay
T EL 2Egfd FabdA AEeefo] HHgeoew
HCOy =7} &oAed didted FHE PCOol &
#H3}7 gloe e 2 Henderson-Hasselbalch®]of whe} o
42 pHZtE o dolA e oz deja gz oA
£ o] Eu} # 4 ALZ (dilution acidosis)e] gt Qo]
t} (Woodbury, 1966). ol & E4&4& FAsE A&
ooz 22 A4S FYYEL @ Tz o] ATy
E TAR o] &HeEN ARgA L Aoz 7
FolAA Y T& wo Hetd s LY E A Fq
HozHd Azlde g+E FUAIAE et o
e AXW F¥ Fzd == HCO- =7t 4wt
3t A2z pHzko) tht #Ha g & Joes oA

B 2 4

. Aze G4 A Ed AdE e Fdadd
A dfe] pHet AEy pHY Feol & A3z HCIE
FARe2A fdsdes Nad AFAA E ¢ dE
Az pHA st wla fadstedz sg vt

HE 2y

2% 1 54 14~21 kg9l 7§ & sodium pentobarbital
(30 mg/kg) 2 =+#3t=, ¥FE FEE AA}A). lkg
A Febe}l 1 gm sucrosest 100 mg9] 5, 5-dimethyl-2, 4-
oxazolidinedione (DMO) 2 A= FAl5le] 2417 E¢ &
Aol o) 2A 8t YH Y S4ES pHrF A"
el o]l 274 stgic}. whAl 9 147 Fob 1580k A"
ste] 242 pH, PCO, o €74 K*s 2 & &4 3tg .
2AE doA s FA 2 Aagg AHsted DMOS &
g &3 od 4L ¢ HzA=2 gy

HEzAdge] v € 4F ¥S g4 fd& F4
a7 A #Aetg el 0.3N HClE T3 45 A 93y
EE 42 A2 ASF kgelel 25mlE 24739 2 H
Foaigeh. ¥ 147 AH As5E A3,
o A8 158wt At ey ko] Y2 pH,
PCO: % K& 2A439ch wxute g 44 L4
ddg AE8E 433 DMOE A #stz, 42 pH
£ A4

Z SR ARG Bl Fsgen o £
o FEE 31y ol 300 mM~600 mMe] it Y
d& FAAsEE 3 HHsgdlz, ABEge &
AEE Hite F A5 Lo FAMEE Zo 43

2 EAe HE(m. gracilis) £& REEFZ(m. sarto-
rius) 8 4R& 2482 dih
we gl ol pH, PCOy& Corning, Model 1612

pH-AF, PCOrdFoz 2 37°ColA &4 3¢t}
pH#t & $%9 43 22 Rosenthald (0. 014 pH/
°Cloll ojete] =439 Z(Rosenthal, 1948;
et al., 1965), PCO.= Severinghaus nomogram2 Z
2.7 &9 o} (Bradley, et al., 1956).
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DMOQs¢| %% Hitachi Perkin-Elmer, Model 139
spectrophotometerZ Waddell 2  Butlers] ¥ o2
g4 215 2200md A A% FA3IHch. Sucrose:
SeliwanoffutZ-ofl 9t 24 3 ¥ Aol A Spectronic
2022 ot& 530nmel A A F EAegt.

27 2FEE YA4-EF 52 96~105°Cel A 24
A7 FEAA FAY Aoz A Fegz, AxSYe
B3| sucrosed 7HE HAde e AAHAH
g7 2 M Ed HCO; % %% Henderson-Hasselbalch
Aoz pH9 PCO% o &3t pKgk 6,102 A3t
gz, daa ryg COEdlx ASE #20.030
9 0.0355 st A AbERgl o

A A A EZY pHA AL oF
(1959)¢] 4lel o sted A 4tat ot

o[ 10§ )- ¥

P [mvﬂe'v"*lﬂj—l}

Waddell#} Butler

pHi=4l 2+ pH

pHe=A 28] pH
Ci=23 4% 4 DMO 5=
Ce=M 299 DMO¥F=

DMOS] pK#ue 6.1322,
SgelA e Fx2 EA%E

v #l8] DMOw A3
Ao g A astg .

48 4

10ute]e] Aol d& AFAAE A LxA BAEH
drh. FAZ9 Axy pHe A 2X& 3T 6.984
ot 22 108tE] 7Hed F oelele] AHFTES zﬂ-ﬂ
by Al 2 pHzt& 6.9~7. 09 1Rl Sl
AN pH3tE &4 &% pHxh 0.0270 & AP-
2 7hAstgct o] A4y A A9E3 pHi &
HT 7.39°] 93 FHE PCO:g-e 34 mmHgol %ic}.
pHztel 9FA e 9 F IV =24y A48yt o
£ 44 ¢ Nembutal2 w133 7l A3 A4
7?& Aol B2 nl3s}A FEolA JdEE Rt
on, PCOt2 Eeoalel dojAe}. wapA A a4
*—Wﬂl«r M ALt XA AA"d AZH pH
e 97 %E Aole A
Ag 1L el 5mM/skgel 0.3N HClE
A AW Fag A oA

3 O
BT 2

247k} A
Azsae HryEt 41

Vi=A Z0 48 288 nM/Lej 4 74 nM/LZ2 F718t 2, Az de HY 5
Ve=A L9 3% Fxig T.E 101 nM/Lof 4] 110 nM/L2 Z73ksicl. ofw A}
Table 1. Intracellular and extracellular hydrogen ion and plasma electrolytes values in dogs
subjected to various acid-base changes
No-of Condition  pH, pHe Hi' pHi Hi" Poos Peosw Ko Kiow Ki/Ke Hy/H. HCO HCOS
1 Control 7.36 7.38 41 6.99 101 39 46 3.7 1.9 40.3 2.44 26.6 9.5
HCI 0.3N 7.11 7.13 74 6.96 110 32 60 4.4 14.1 33.2 1.49 195 13.1
2 Control 7.37 7.39 41 7.00 101 34 41 4.5 10.4 33.6 2.46 24.2 9.7
HCl 0.3N 7.14 7.16 69 6.95 114 31 55 7.7 22.3 196 1.65 19.% 11.7
3 Control 7.37 7.39 41 6.98 106 32 39 3.9 9.4 385 2.6 22.8 8.8
HCI 0.3N 6.96 6.98 105 6.82 150 21 62 6.0 14.7 25.8 1.43 14.1 9.8
4 Control 7.43 7.45 36 22 30 3.1 20.3
NaCl 0.1:M 7.44 7.46 35 25 36 3.1 20.3
5 Control 7.3 7.38 42 6.99 103 37 41 4.0 9.1 38 2.5 23 10
NaCl 0.3M 7.37 7.39 41 7.02 9% 30 39 4.6 13.4 34 2.3 23 10
6 Control T.42 7.44 36 7.04 92 28 44 3.8 9.8 39 2.6 29 12
NaCl & HCO, 7.40 7.42 38 7.04 91 23 40 4.0 1l1.b 38 2.4 25 10
7 Control 7.32 7.33 47 6.8 139 37 51 4.2 155 355 2,80 26.1 8.7
Balanced Elect. 7.30 7.31 49 6.87 143 40 54 4.9 19.1 30.6 2.73 26.4 8.7
8 Control 7.31 7.32 48 6.98 106 38 56 4.9 16.7 30.8 2.21 28.0 12.7
Balanced Elect. 7.32 7.31 49 6.95 112 30 41 4.7 17.7 30.8 2.20 20.5 8.8
9 Control 7.38 7.40 40 7.00 101 35 40 4.0 14.2 37.4 2.54 24.0 9.5
Mannitel 0.3M 7.40 7.42 38 7.00 100 28 36 4.4 16.5 34.5 2.63 22.6 8.6
10 Control 7.40 7.42 38 6.97 107 36 41 3.6 11.0 41.4 2.82 25.8 9.6
Mannitol 0.6M 7.42 7.44 36 7.01 98 31 37 53 2 29.7 2.72 24.4 9.1
Control 7.37 7.39 41 6.98 106 34 4.2 36.6 2.59 25.0 10.1
Mean s.e. +4.0 +4 x2 +0.2 +0.8 0.5
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Eqde pHEE 7.380 4 7.1322 wolx His e
A 22 Tolgridl whele] A E pHIEE 6. 99
A 6.96c2 H'yx2l o 10%s] Zr e =3, o

< ohtE TF4 BAwLos B9 PCO7t 39
A 3z welPezs ALy PCOE o] Ax
W pHe wWeldg odAegs] = Fole)el A,
a8z FYF He dzdze Fsge dovgm
TUY H'el 44 AEZHE Soj7x ol 4
ZAolth olw ¥ Krerd 3.7404 4.42 2713ty
. oF R AZY Hte Zdsevdz Axy Ht:
Af EoivtA ger g AE vl H*¥wu Hi/He
¥ §L 2.4401 4 1.492 Za=d, K'xzy Ki/Kes
A 40.3901 4 32.28 4= e,

AR 28 4% 3= 94 5mM/kge] 0.2N HClg &
AT Ad el A 29 AL Ay 151 AR
oo Ag 3= AE 1,29 madld vlzd A%
W pHE welo] zc) ol A2 olwp PCOy F7hel )
dEE Re® Holn AAEH PCOE 39 mmHgdl 4]
6l mmHg= Eolzch o8 % HCl 59 FEd4 =
3FoR FY3Y PCOE zojrlvd wHdle] A3
PCO7t Eobl & Hrex w3tz 22 37 £33 4
29 ¥EA G Fste FFge] Fadlgs] oAF
ol Aoz Axgd

A4 4% 21.2kg A £2) A 0.15M9 NaCl 530 ml
5 24 7tutell A FAFF A QAo o] AAE
Axv pHE &A% A gset Argdas Hiyrs s
36 nM/Lel A 35nM/LE A Wiz gk o4
2 FaEA Fe AARH g AFelvh. T2
AAE A AL W] FRHme AFEEY Yo
2 AR AAEZ ot AFE 2ol At g%k
woo] AL Fgo] AAMYT AYFEA TAHES
T YA FA e A g Fo] Lol A A-
g7 g3 #Hig Lxa gy, oy A-d7
4Ae oWy Wt ¢ t} A% 5E 0.3M 44
FE F91E Aolrh 0.3M A g g Adreg 454
Fx7 2vql mAA QA 0]74 & 21.5kge] el
540 mlg ¢ 247 5o A A FYgr. o9 H*
FEE 420M/LoA 410M/LE Ad W Ee] gglod
Az Hty 5% 103nM/LelA 96nM/LE A9 8%
34 gsksh. olw ¥ ¥ PCO:E 38614 30 mmHga
WolA 2, AN PCOE 41o4 39 mmHga £33
RolF eh. ol & ofutE A gko] Folvtm ¥ 9] A=
WellwbA wez Felve] wzggte] B Zubd 3
7l W2 Aeolrth o] AL AEele AR
FE7 FolFozA Mz Adeed & H

ol Aeg PdolAAg Mg HCOy 5w 23,
10 mEq&A #5ioh it vul 598, Aeja K-
FEE 47 3.9, 4.0mEq/LelA 27 0.6 mEq/LA
Agetgd el

AR 62 0.3M AdFe] MrYgaiz e Fxe
HCOs & #fele 242 Farg dlold. 43 ko
25mlE 24 2ke) A F48 o] AP = Az
H*¥ =% 36 nM/Lel A 38 nM/L2 ¥ %o] ¢lgd =, A
X H*% =% 92nM/Lel A 91 nM/L2 A% w3s)
A gl o] 4RI A 59 A" v zotol
K =9 w3zl A8 % A9 o2 urt g

¥ 7& 494 94 Ringer&al & 398 4%
. AE9) H¥EE 47nM/L)A 49nM/LE A9
HatA @tz Az H*ES: 139nM/LelA 143
oM/LE 94 AY d#s A

o] AN A% FHY PCOE 37404 40 mmHg =,
A9 ¥ PCOE 5lelA] 5S4mmHgz A9 w5l o
gtewdl, Ki/Ke v &3 Hi/Hew|¢% Ao waiz g
ek A¥ 8% AF 79 AF AY pgch Ay
29 Higxzol ¥gls gon et Talyg W Auy
PCO.3o] s zX 8y} & wolz Qe wEo|. o)
% 25ml/kg A2 4L FAY AR $EEHE 4
Zvig Y Hry2e #3E A9 ge Ao 1y,

AY 9% 0.3M9 Mannitol¢ A= FALgE 4% o] =3
25 ml/kge] gt EEE- 24 7o) AH Fqalgl et
AZS HY¥ =i 40,382 A8 walsl o, gz

_ HY%%E= 101,100 nM/L2 A9 a7 elgie, Zu
TEPCOE 3504 28 mmHgE b gasigw, A

d FCO:E 40,36 mmHg2 Zad oz Azl e g
HCOs g7t 47t Zolal g & oy -9 73
AR B ggivh B ELS Az WdAd A o
ALE A 2 o] B2 7aEE olunatge Ve = 5
Aot} o] Aol AL FTiE Foel wW4" & gz
AZHE Fol2 4 glon Azga o Asfae
A3 AAE A2 S Holdh ole st AY 10
= 0.6M whEE FAE Aol o] APA R A
zode] Hoyx7t 38nM/Lel A 36nM/LE Ao
37 9lz, MEW H' 525 107904 108nM/LE o}
& Zrad o) y_o]r,}- o] 2.2 o}w} S &z} A
o PCOS 7t ¥ & %o AEe] HCC 5=
7t 9.6 mEq/Lel A 9. 1mEq/L& 7}4® Aoeg ¥of
0.3MH % F9& 4 o] gl 270
FAEAGET] Wi AR Dol oladn 0.6M
S At T 2ggdong 4 264
¥ FEE AT ot AEhos Ty Ro
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Fig.” 1. The acid-base response of extracellular fluid
to infusion of hydrochloric acid (5mM/kg)
and extracellular expanding solution, 25ml/
kg for two hours.

2 wolEd Ay 9% 28 AEy K'¥Esk 3.6
5.3mEq/LE 4"4"»] 2 2% AdeE Aoy Hof
AR E & F o g Folla Kte] £a|E7E I
2o Je Aok wolalch A Axsy #ERFF
2 11.0, 20.0mEq/L& A% Fulvt Zsrstdd. =
24 Hi/He v]£L 2.82, 2.7284] 79 W37 e
d 9 ste] Ki/Ke v 42 41. 4084 20.72 zZA e
3,

il &l

ERETA Are e H* 555 o 40 nM/LZ
Ay ¥4 429 H¥yes o 100nM/LE 3
Hol glee 2y Aynme ostd waA w A
(Wadde!l and Buttler, 1959; Robin et al., 1961; Jacob-
som, 1968)., 28l 2 A M FEAEL F2 AT 2F
Ese] 9o r® HCls e 4L Fdd A4+ 4
2o pH 7t EE& Al zwae pH a&tx 94 4o
Ael ek o Aot 2 AYEE 1 24 A E ALY
o o] pHE 433 wloja Axsde H 527t 41 nM/
Lo A 74nM/LZ, 41 nM/Ls]A 69nM/LE 27 F7t
ol =n kel AW H % E+ 101 nM/LeffAl 1100
M/L= 101 nM/Lefl 4] 114 nM/L2 7}z 745 2
Heh, & AZ V&8 HYyx dae AL 58 #el
AE 2ok ok 3 Zgeh uE PCOA ozke o
Eo] glrfzE it o) A2 F4& Hrol 47 1~2473
8] e At Abelel & Aﬂil—ﬂi ol A o8 EE

A AEE Aelch. ole] e 49 3014 HCL F9
oz Arede Hr¥ =7 41 nM/LeilA 106nM/L=
Az ZAsteeh. F A 1,29 ge] pH 7.13, 7.16

orfr

Axd FTx9 AFe] ofd pH 6.982 A ASF]
Ax Azue H5E7 24 8594 4% 7 g
=), & 106nM/LelA 150aM/LE F71steleh.
e} oWl 2 AZe Htyxrd Foi Axd
Hix 5 &3 49 olefdhsd 4% fuAdd
Ay pH M E5¢ 3559 AFd4AE Az &
2oz Mry WHE AP g 7 UL
v oAE AZcAE ojd 4 glo] pHY & WHEE &

e g gt o) RL FEFEY AFdAE Ax
o H-#2% A% Hre qxized f4&
A 590 Yot A AFelAE H-H 29 529

Wolxn Hrel Azwzgd d3tide] FolvteE 2E 4
Asla gtk AR FwtA e Kreee A 19048 &
9 2% ngov A9 2,304 & F4E 24
t}. 28l AF 1,234 0.3N HCI® FdF
20ke el 300mlE WA gpeore chid AL
9w A FAgel wEe] WA AL Fol Ak
QoA 7 iy A e AEE ofvt
Al Ad4d Zeld, AHAA AHdsE 0.15M
NaCl §d 024 29 weta d28A% @3 4
Frte] A 2~3A 7% Aolo] 118 $24E AT AT
ool zalste #AF D AYRg BFez, "
& mold, Wz FEHFP] Holvtr AL 4 LA
gz wpr. AF 4] AE 0.15M A=A AgrE 211
kg A2 Ae) Asted 247 whel AA A 530ml & F
gty oz ol A& AS T0kgel AA A= ¥, 750
mle] Adsg 242 kel AR A FUE Al 2R 9
AR oz sdate 7o xR of 261 wE 4]

g zre] A E F9% @ Natz Clool 1:19 v

-~ Pe 23 ACrnmHg

pht
Fig. 2. The acid-base response of skeletal muscle to
infusion of hydrochloric acid (5mM/kg) and
various extracellular expanding solution,

25ml/kg for two hours.
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28 FAHEE d59, 44 dxede) Na, Clb§
€ 145:1000122 Adder Cl- 557 Zolxd
HCO™ ¥% % w2 3a4 8% v Na*,HCOy
€ M4%x Cl-& HClez 245t 4oj=. o3}
Zol MENYS HCOs o] £99 Fgeoeg 345
o deivte 4F¢ HH4Folzmr o2 gk (Saki,
1965).

2V HHAFL B A€ o] QA A3l
T Y8y 2 Az £52 47y Qs 5
G¥ A A 932 Lol o5t AL pHY
TE 5 AP S Qe Aoz wdyg,

AH 5& 0.3MAAGSTE FY% Agoaa oy
AE AH 4049 22 452 HH4E Fgeg.
0.3MA 9+ 24 AdFuc 2ve 453 %5
FMAER AZWHEYE 42 £28 Toy A
22 gejAdt. 21.5kgd Aol Azl o] ) Zgf
20%ete] AzolNete 4100 AL B
¥ 40%zhd 8.6Lelch. Aol 454 ¥ =7t 300
mOsm/Lets Al xe|de) 454 ke 1,290 mOsmo] &
Az ge] A2 ke 2 580 mOsmo]Th, ©] oA
0.3M Hg< 540mlE Fgonz Azydage
=Y 48417 Ao uey 454 e 1,6147}
Hlch o= Az A 4FH HHo] o] g 4
FU¢E 333ml}t Alzodor Jgoas 4zus
4% FEE BIEA FAY 4 9o

23 o] AGAAE 2R A-gr] Aa
FAdH % A FEe] gdos gut Hxu S 333ml
F EAYLEM §0EAZ K¢ Zojulo] 4lze K+
¥% % 0.6mEq/L 27147

AY 6ol A& 0.3M 4458 49 59 202 3
93tsl eint Arlel 24mEq/Le] HCOy o] X %o
ek watd o] Ay £98] £goz fury
€ HCOs™ 9 3 Haq¥ vla) AAz. o) = o

v ¢ F A2 KEE #Hite 4y 59 234
RELTIE eSS0 E

ddeld 8 AYahe §9 e Jd49 2o
A#slE Aol Ringerf49 Fqojvh, Ringergd &
AZegd Hslgk ZolAz B Azl Hrol s
2 242 HAHoE Forz N2 aqlo] ¢d
Z ¥ 7 Ud AF kgw 25mlE FIsd 70kg
4l dAtel A= 24 2+E o] 1,750 mle] Ringer&od
& FYE A 2R - wE Exe ¥ Aol
of A AE 4-47] 7Y 45 2 4t 4oy
Kol #8d% ol g¥ Wbl fqde.

A9 9 0.3M9 HUEL AAFA4E APz

T =& 449 7,83 o] 25ml/kgd 24 7o A
A Fesah. BIES Al 28 A" & 9
T FHAERA o] A¥ e Fide] AAggenz 4
ZgE HAANZ A2 AW FEE 3447
= EF3E A& Bolh. 49 9% 0.3M9 = ES
FUHALd 44 102 0.6M9 HIEL =gty
wetd MY 1004 E ¢4 0.3M9 ddsE Fqg
AY 5ol A8 e FEE HEUely AMTyiom 4
T Zold Ao A 0.3MUYEL Fqg A
3 94 AR KP5E7) 4.0004 4,48 Zojnte
Yool AL ofute AAAA] Ko M dxgom
d& AL HAoleh 2o AF I0ej4] AL Ky
=7 3.6 4 5.322 Foltde Ags] & wzlz »
A% g A "4r NEzgdgy 2 g
W Azelde Y BEFHFL 11.0mEqel A 20.0
mEqE A 21t Fretd D ol AL g4 A 59
Al AAY vhg go] AZUEE J Lo Boy:
7H2H el Erjo] f# Kto] Axoz F45E A%
= A& Aot & A-d7] FYAoNel4 FennFol
AAE # Az HY 354 Hi/He: 28264
2.722 A3 WEEA gud A8 Ko Axuge
FEH Ki/Ke7t 41,4014 29.72 37 74 HE Ao
E Yo} A4-97] #3 Fel, insulin ¥4, aldosterone
ol Zol o) selz MEYAY dFo]For Ky
=7 34 Hald 4 g AAEz gl

a £

FASE AEAY YAEYE ADF s A2
48 A4-d7 TY WiE 1062 9] NojA] =4 sha of
B Fe 4H L dglg. Axd pHE 5 5-dimethyl
-2, 4-oxazolidinedione(DMQ) 2] &% 2 A A5} o},

1. Nembutalz w28 719 Az H¥re 3
T 4144.0, BF pHIL 7.390) 9w} o]=) FTAZY
AExd H'¥ 5% 106+4nM/Loj sl m, A2 pHY F
A 6.981 Ut ol Mz HCOy =& 2
1010, 5mEq/L, 25.0+0.8mEq/Lo| gl t}. weta H*
9] ME Y Frull 2.59 o] ¢l

2. 0.3N HCI® 5mM/kg M Fez S48 44 1,2
dAE Areds pHE 7.3804 7.132.2,  7.39¢)
Al 71622 ol ot Az pHE 6. 99¢) 4]
6.962%, 7.00404 6.95% #zt T4 wiEg ny
FolAw. SEES AbFo] Sursl AY 1, AF 29
Hate] A AFel Fud AY A= ATy
pHE 7.3990 A 6.982 HojH or} o) Az pHE
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6.08c1 A 6.822 ol

3. A% AAGFAR FAg 47 4 WA AH 10
dAE B4 AdSe, £ ANA L, 53 AUEE
He Fe xR Ady, zF PIELAE ANH F
gagEd AT W9 A-9dr] Fue WHE AY
% gk ol % £4& FUE £ A 25
ml/kgz &3 QAN FUste 59 % 2t o
£ gxogien of Axs fdomE 4-d7] A
o olWehy WA 2AHA gkt

4. SR8 29 Fxq 0.3M AGFE FUE
A% 56 22 0.6MBUEL FYT APIA = A
T g 47 FYAd o ¥ W gRe
oot 2ALAE FE AY 5 AY 104 E 4
zoag K*55s 24 F7s4ch

o] 4 APAAZEH FFRe 4YZAHE A=A
AXV pHrl walste Aoz wAeAL olfsd
A% AEZAz AT pHst Esstaddt. 242
Fobe] 25 mijkge] ¢ At Axel By
sz AL 53 AA4ZE 4T 4FFEE 2H
Gz gled o mFLYE FUY G ALY
K*35% 24 =9 4 Aee < 4 gz

—ABSTRACT—

Intracellular pH during Dilution
Acidosis in Dogs

Woeng Seng Lim and Moon Shick Hahn

Department of Surgery, College of Medicine,
Seoul National University, Seoul, Korea

Hydrochloric acid and various extracellular fluid
expanding solutions were administered to ten dogs and
extracellular and intracellular acid-base changes were
studied. Intracellular pH was determined by distribu-
tion of 5, 5-dimethyl-2, 4-oxazolidinedione.

The following data were obtained.

1. Extracellular hydrogen ion concentration of dogs
anesthetized with Nembutal was 414+4.0 nM/L and
pH averaged 7.30. Intracellular hydrogen ion conce-
ntration of skeletal muscle was 106+4.0 nM/L and
intracellur pH averaged 6.98. Intracellular and ext-
raceliular bicarbonate ion concentration were 10.14-
0.5 mEq/L and 25+0.8 mEq/L, respectively. There-

fore hydrogen ion concentration ratio inside to out-
side (Hi/He) was 2.59 and potassium ion concentra-
tion ratio (Ki/Ke) was 35. 5.

2. Hydrochloric acid was infused 5 mM/kg body
weight to 3 dogs. In Experiment 1 and 2, after the
administration of hydrochloric acid, extracellular pH
decreased from 7.38 to 7.13 and from 7.39 to 7.16.
However, intracellular pH was maintained relatively
constant from 6.99 to 6.96 and from 7.00 to 6.95.
In experiment 3, extracellular pH decreased more
than in experiment 1 and 2, from 7.39 to 6.98 and
intracellular pH decreased from 6.98 to 6.82. It was
noticed that during moderate acute acidosis, intracel-
lular pH will not always change as to be expected.

3. In experiment 4 to experiment 10, various
extracellular fluid expanding solutions were administ-
ered approximately 25ml/kg body weight for two
hours and acid-base data were monitored. There were
no remarkable changes in acid-base parameters after
the infusion of isotonic saline, isotonic balanced elec
trolyte solution, and isotonic mannitol. Infusion velo
city was about twice as much as practical use in
clinic. It was clear that dilution acidosis is not to be
induced with this rate of infusion welocity. When
hypertoric solutions were infused in experiment 5
and 10, there were eminent increases of extracellular
potassium ion concentration. There might be solvent
drag effect in this process. At the level of 25 ml/kg
for two hours infusion with extracellular expanding
solution, buffering by body buffers will well tolerate
to this level of bicarbonate dilution. However, when

hypertonic solution was infused, extracellular pota-

ssium ion concentration might be rapidly increased.
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