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BEEIC & D RIS & ORI BEHERRC VB ISR DBHE
DFERTIZ LD HIRAEREIC K S SBA LT ISR T,
DX HIEBEORE - RMBEEEIT IS/ > TIM
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bhTED, BTULOBMBINEDDTIREN 57
UT4E, BREBBOESICL O IFABERMEROBAL
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2. M 3 v JEEOMAPTEE S BIEET
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DNEREOEEEDIEEE LTEHATH 5 EXHICbRE
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ZZBvay 2 ERRBSNTHSEL, FiPeretz®
53 FLBE#A0mg/d1 (8. 9nEq/1 ) LILEDFEBIT
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UMK FESD WEBRETENS & 0 8 &
UMK MEmbasREf & & —

0000+ 380g, CEAFHERIEIRS) , HimE s mpR
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K MEESNC 613 SH MM Base Excess = DBIR ( n=38 )

3. RO LRTEA

HEOPH (=logl/H* ) IXEKOBEERICA X138
BERIBTIENHONTED, BREFICEOTHIL
CHIEDTDONTV B, pHidri, (=logl/H. ), E
(BALEILEL) &—EOBRTRIEN TS, (%1)
#-T, 5 ToHDOAMENSHIDEEXNTHRESNT
I EIKIIMEN D B, R, BE-Vincent#EdSAHFE &

A VMed-Tron ikt SHFEINTH Y i K > Tph,
the ORENTFIREL S, BALBUTEMNAHE TSR L
I 5t Bl R 3 HEITHT - THERERD
m#&, RDOpH, rH, FLTEAFB~NTE/,

£1 PHEH: HLUE oMM

From the physicochemical principles;

H, = 287 + 2¢”
From the second law of thermodynamics,
2nt
HZ

_RT 1 _ 1
= 2F (o9~ 2log 4 )

_ RT
E =5F log

= 0.03(rH,- 2pH)

4. KBROBLBTEMOESE (R2)

BRI A20ZIC DT, BEERCE Sh/c Bkl
BRI H L ORICDOTRIE S N/cphfE, i, EREST
WEDEZRANTHBEERZNZEN 243.0nV, 237.6
my, 231 4nVEERIL/H 5 —EORBHMICHE &N
bbb,

X2 HERAOmMESXITERD PH, 24, , EOME

Arterial blood

Venous blood

Urine

+

pH 7.404 £ 0.026
rH, 23.0 £ 0.4

E (mV) 243.0 + 12.6

7.381 %+ 0.027
22.8 £ 0.6

237.6 £ 16.8

+

5.689 = 0.430
19.0 = 0.7

231.4 % 15.6

5. WREHIG L UEMEH OB LETTEAL

B 3 i3pH- rH, diagram Ty, tHEERIeH, ML
. , HEHMYOBEERIIredox potenti-al&sRL T 5,
CHICEI, FRB JTRENBEERL T 5mkE
Hdishbb5 75—t - Uik, SEAKK EL#
3, KNk, v =Dk 5 %RERARMBFIE L
TRED, BERMK HEIEEZNEOWONERE
Ty kUi, s 3 Lmkiid XU mBE o
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pH-rH2 Diagram of arterial blood » urine
and replacement solutlons
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4.0 5.0 6.0 7.0 80 pH

A : arterial blood LR: Lactated Ringer
U :urlne NS : Normal Sallne
CB: CPD-blood E3: EL-3#
PR: PRBC KN: KNIA

HD : Hartmonn-D

G : 5%Glucose

6. ARHMAEFOELRTBAIOE(L

I TARERIERE LT, HTHimE 10000g 2L
I LI 2B FHTED 6 FlofTET, i, RERICRIEL
7ol Dredox potential , (E) MepFLMH, base exc
ess OEALERYT, 6 ZOEFIRI2EZTDIBHITS
n, BRI LR U8, TEHE
DRSO ZOED S HICFET U, ML
MR Lc b DDOREREE U TRTE LB TH 5,
PWg, WITHIREE 3O L L) T 10000
- 30000 g CHMEHIC DOV TIIFEC T 2 EATE TR SR
EET->72e M4 3BTNTHOHENS 1 BT D%E
CH L CpC0, M & pMEDZEA LS T 0y + LIkt - BT
ERERITH 5, EFETIRIFRTT & F— ¥ BN T
WICHDODREICREL TS, —F, HARTHETIE
EONKEIRONBDODT & F— ¥ IR LT
%, WREE UCRT LIcBETIIFilBaE 7 v F —
YATHSTebDONREICHEL, HRIFT AR

— Y REBUTE - EEFEH ECHBAFORBIILEL
TVEEIICRA S, LHL, BERIPHTETLTY
%, 5 IIN4 LRL 3&DHEE%P- i, diagrant
IK7my LD DTH B, EFEETldredox potenti-
al, EWZEWE 240mVED dFEOVARVER S TS,

B EFECETIL, FNBGIFIERE 2400VOffi%
{Fo>T 5, WEOBLICE BITOMEREILL TV
ODTH, EIZEBUCTRL, Ed 208nVETIETLTY
5, MRHELUTRCLAEETI], FNYEIIERE
240mVLL EEAR - TOBBREBICIET LT E, FETHI
1242 2000V T &S EEE S - T B, TOLDIT,

HEFEATIRER 2400VER > THEHTCETIRZOL
NWEARDZEMTET 0V TETETTEE 0L
5, BB 3BHI DV THEL i, WO I
TN B®FE T HiDredox potential , base excess,
lac-tateDZEALE F LD/ DD TH 3, MHPFBIEITE
FETH0mg/dl PLEOBEEERL, WYBFETCHTIE
80mg/d1 RiEOBEBEERHREL T 5, HREB L THRT
LEBTRZNL D DENET DS 150ng/dl 2R
DI, WHRREIET LT T 2 EATCiddlng/dl <5
IR T LT3 2 &0t b, redox potential (3]
5 LFE#R, FETEETH 200mVD L ~TIET L, base
excess b B CRATHNICHENR 6015, LIcdt->T
BEDOTHATFAT 51588 L Credox potential OXF
Mlac-taterbase excess DELLOEHTH B E0Z
%o
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Patient Age Sex Diagnosis Operation Blood loss
Group I
survivors 1 19 Ruptured liver Hemostasis 15000 g
2 33 Vertebral tumor Tumor resection 33000
Group II
nonsurvivors 3 72 Ruptured abdominal aortic Resection & 33000
death on the aneurysm Reconstruction
operative day 4 36 Intraabdominal hemorrhage Hemostasis 25000
due to stab wound
Group III
nonsurvivors 5 75 Ruptured abdominal aortic Resection & 25000
death in a few aneurysm Reconstruction
postoperative 6 6 Intraabdominal hemorrhage Hemostasis 10000
days due to traffic accident
*  death | pCO,
O Group I: Patient number 1 l : during operation
® Group I; Patient number4 ——— — | _____ :inICU % 60
A GroupII: Patient number 5 l N : normal area
50
30
y
o—
20
pH
7.0 7.2 7.4 7.6

12

pCO2 values are represented on log scale. The arrows represent

the directional change during and after operation.

B4 BIN—7%{KFT 3 38D PH-PCO, diagram
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The arrows represent the directional change

during and after operation,

5 ‘In—7%2KETS3LD PH-2H, diagram n
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Blood Lactate (mg/dl) Arterial E (mV)

Base Excess (mEq/!)

{FEmeE ki - (KHEE 1988 Vol.3
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before during end of the in ICU
operation operation operation
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8. EE

AR 3R L O P ABEPRSE T~ F—
Y RADRENEEOREDOEEL LTERTHS L8N
T&fe, Tcid, MAFBMED LR Pbase excess DK
TORE MBI 2 EROBSRISDM S 2RI
BTHBEEZIT S, ity 3 v 7 BHICIIIERIE
BOETRMEDE TFIC & O KIMEERALH,SET UEK
HEEOREICX S INEEORBHET v F— v XPEA
BMENS S b, Lo UIFRICU ICRBE XN/ BERT
RFR-PHME EDEENSRND Z LIZLY, ABD
BEHE & F ISPk Sbase excess DIETIREHICRET 2
BDEEX TS, ZWMEFRLVHEITT 5 & ZOKBIC
1B 5 ARONBEEEI,EE SN TEUIIHAEE
DEANRONB LI EDDEEDLNEY, DR
EAFMFRSICRZIRTENL S IKBbh 5, MED
BALETEM IR =5 » 7 OPIHTRIEE L~ vk
DERTBEMNY a7 HHEITT B EFITETLTITS,
OFHICH K P B E acid-base balance 2 3 v
7 OEFEEATET 2161EE LCRIERTH S0, BE
DFHETFAT 2 Eh Sk kOBIELETEN OIS
RBAEHINERATHEEEZ TS,
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