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ERIEERPES 3 v I bLUBRM 3 v KBS
EHEE = BILRFSE (PECO) DERE= S & LTORMAM

EREHAERBES

R RE

1. BROEREIME 3 VY

HH BA

1)ER E— T LR(15kg) EHRIC, KEHFRIBHIC L SFEATENHMOEF NV EERL, 1L
BERTTNISSBEERMNE(THEBHIRE10OmmHgN #iE 3 3 1B, EMmE(FIHERE
6OmmMHE)IC#FT A T &, EMFICHIE L100%EE 25 TINROBER_BILRES
ELLT, PeCOL)i3, I-IHTEM N TCERGEATH--. QK LEBAXREBE20
BledRic, ZHEDYICILRY>TFLHIVEEHRY CENBEDORE 2T R, REHR
70R8M, FEERY >4 LIRS RS 500 T CO,GAP(PECO,-PaCO) DB RS & 1.

2. BMavy

1)FEE eI ¥ EHRIC, LPS 1me/keit 5 3rEM#%, PgC0,>60Torre 4 %—75, BRI
BOBRAEAFEFH—CA3ErRIBEh L. BF LBRMBEE(CS T Sseptic
shockDEETH 5, PgCOREELREEREH /-5 LA,

Key Words : Tissue dysoxia, B b/ x— %, BROERRIES 3 v 7, BREY 3 v 7, AREBERH

BUBHIC

Yavr7oEHIL REOFBHEIZ LRI LE
- TEBLTEN, §H, BRIMOEE L SR
ENx—7—Fidifx, HBICBHBETLS
NI VARETLIEBARAELERINTVSY, §
bbb, BROBERLHREVEE TH-oTY, 4
BICBIABESHRNT ADRBIZL VEEEARK
PELTVWRHEBIE av s THDL, £LT, #h
BREED, Kt 3 v 7 H 5MODS (Multiple

Organ Dysfunction Syndrome, % 5% 8552 £ (&R ) £1T
DE-BRBLEZONTWVED, Y av s DERIC
HlooTik, HEIPEZAMIEo TV hEiE
B2 ENXUETHLY, ABLXVORERS
DIBRIZIX, <7 DOBERBERLITRTTS
TdH5h. Dysoxiak id, EH, H2WVWIIEFLU LD
BEERESE VTV 55, HEROBRFEFRBEINi
#ET, RBLTEBEICR>TWARETH S,
Tissue dysoxiaDEEFRE=% — & LT, #HILE L/
A—#%, sublingual capnography’s &S IFHL T

Validity of gastric mucosal PCO, as a therapeutic monitor in patients with oligemic or septic shock.
Katsunori AOKI (Department of Emergency Medicine, Hamamatsu University School) et al.



B E:HFERESHE  Vol. 23 2009
<BB>

H1 RO M- (EROBMES 3 v 70k BPgCONEEH)

'Iﬁi—%»Em

ESTTRCE

Bt

[ KB RRIBIEIEE | ti%

169

[T1 2| 45% |13 T4 75 6 |
J /4

8%X%1/2

BEx —— 30 60 1204 /' 70p3py
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MAP: F198HRRIE

2%, BRFERE LTERET, EBRICIE, LB
B/ ENE Bk, BiRMG S b K, Osmo-
lality Gap%z & TR SN TV 3,

RBRXTI, GF/ Ay £HEALT, 1)HRE
HmtEs a v 7128 2 BHEZBILRESE (LT,
PgCO) KR, 2)LEEMABIMERE L To
By o 7V EEEREY ¥ 7 VIS & BPgCO,D T,
TR MFT Y ay 2B Btissue dysoxia®d
ERFEN, 4)EEBEREEMICBIT 5PgCO,NK
&, D4F—=IlonTRE L.

T

1. RBROHMOES a3 v 7L 5PgCONEERD
PEEENERENEMIEERET DI
INREEALT, BEEBKEIROBER % HZ4mm
Y1 L, B3 ® H S Uncontrolled Hemmorrhage
Model % fEBL L 72, EBR 70 b a v E2RNUITRT.
¥, KEx8%x12EOMmMIE % Bk, KBRkED
AL, Zn&kisTHOELEE R Y, 2o0ME B
WM TERLAZ. 1 BiIE, FH9ME100mmHg, I
B1X60mmHg, IT#I1X60mmHgT100%EEHE ¥ |]A &
#/:. FLT, 455714 HRBELIBEREBEL:
oLz, HI, MBI, FHMmMED BHE%100mmHg
ETHAHBEGHEFRAGELS. SN H38OPECO,M

TE@E L/
2. LEEARBMHBREE LTORY Xk
EEBR Y >4 IV & 3PgCO,NTERD

30% LA E oL BB AR R E GRS 52000) & X &
12, SEERDOISERIZILEE) v Y Vb L UBEEE
VI VBEORERS EXEOBE T, Bk
728, PgCONEEZ B L /. MBEMOL,
EHER, RRBERICEEOELRD o/,
S O 2400 F TOFETREIE, L) VY
VE5BET, B 64124 mlke/BSA, FEEaASM
4 (LLT,FFP) 0.5+0.2, BEER) > 7 VRGBT, &
B 5.9+2.3 mVkg/BSA, FFP 0.6+ 0.2, 24~48F5 [ ¥
TOTFYSGHEIE, AB) vy VIz5SHT BN
4.0% 1.4 mVkg/BSA, FFP 0.6+0.2, BEEE") ~ 4V idx
H58C, REW 2.9%0.6 m/keg/BSA, FFP 0.6 0.1
T, PHGHRICEEELRO LD o7
3. IVRMEY Y ay 7IC81T Btissue dysoxia
DEHRERH

palladium (Pd) -porphyrintZ SEEBEHZ L h BHE L Y
vRERTAHY, BEEIIHLTHVWEEEREE
o, BEBEIBEVIIL) Y RIIRCHEEL, BE
BEEAEVIILYY) Y ROBEIZEY., £2T, V¥
NIREE 2 BB FIEIZCCDA A T THREZL, U %
08 FE ] (% 0 #& 2 BE D> & Sten-Volmer Equation% I&
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B2 Br/XA-21C&58RERREOTFH

Capillary = Mucosal tissue

02 diffusion

Gastric lumen
PgCO2

S

Ht

ATP hydrolysis
anaerobic metabolism

'

HCO3™

LTBREBRE I Pa— 7 CiHEREL, 55
2, ERREYT S, ERENNEGRERERNER
i& (Oxymap®, Shosintt8) % EH L 4.

M 4 ¥ (B AR B 5 HStd : W/CSK) (3kg) DE
kAo 75— Vek16mgkegik s L, $IER &

HIZAR YT — V% 10mghkg/hr TRFIRS L. |

U, AESEROI=2L—Yar, L

A— 5 %2 iB1%, Pd-porphyrin (Porphyrin Products,

Logan, UT) % I2mg/kgi RIS L, & H1iZ, LPS
(Escherichia coli-055:B5, DIFCO Lab.) 1 mg / kg% i% 5
L7:. Tl1%base linedata & L, LPSIX 53053 2 T2&
L. LI£305EI2T9E T, PgCO,3 & UEIBSE M
BEIESHERELL
4. [EEEHBIEGIC 11 5PgCONHE

29 NBHE. MEBRKREFICL HLHEERE
(BSA 52%, BI36, B - S0 - M LA - MBS EiAIE
BIUATHE)OLDAR., AR4B»SR 6N
ICHREBHSLZ S BELE179 B 12, septic shock
Lol MR, $39HBIIMSSA, $H15%E
ICMRSAD KR S /. 2B B oM %, THAICEA
L. Ssemib Ic@EuRB L.
5. B b/ X —2ORERB(E2)

TavZIilE W EEmMERI BRI T AER B
BO7Y F— A& LE. HMLAKESF >

H*+HCO3™=
H*+Prot-=
H20+CO2 O

CO2

/

/

Gastric tonometer

ik, BEREEA A VICREBSh, £LTRBRILRE
HREICIERT 5. HENLEABEOZBRILRES
EA% L BT 5 L v ) IRELRIRIC, BiE
AOZBILREFELNET 5T &Il & ROk
EAMEEETES. P A—F - NU—YHOZE
K[EIOFTEICBHHRSIL, ZRPOPCO, % HEHH
EY AN 7/ *— % — (Tonocap®, Ohmeda-Datextt
B ZEALL.
6. MEHIDOWT

Stat View 5.0% Fi\>, fIEMEIL, TG 2 WRY, 39
fi + |BEHER 2 (SEM) & L, 2B DIERB O HBU I,
repeated measure ANOVA (post hoc test i%, Scheffe), &
B¥ 2 D28 M @ KB iiMann-Whitney DUR EIZ T,
P<0.05% HEEDH D LHHTL /.

BR

1—1 FHEIREOREB(E3)

TITi, 38 & b2, 120~138 mmHgDFHEHA T
Hot:. HF—FMIEBBME, T2TI, FHE
ARE1340~50 mmHglZ A L7, LA L, T3TIL, Gr.
1 #faggressive resuscitationtZ & ) 109+ 19 mmHgiZ
Ro7:h, GrI&IliX, 656, 74+2 mmHgT
Hol:. TATIX, KERIEEE, Gr.I L Mix105~
108 mmHgiZ @I L 7z, T4bAf%, £BEH5 100~111
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3 FEBEREOER

1601
1404
120+
1001
80 1
60

MAP mmHg

40 4

20

THCHWT, Gr.I ik, GrnIHLUMICH
LTHEBICHEMERL =(*p=0.0187,

*p=0.0131). MAP:E#EERE. T2~T3
OB#18 4 ZUncontrolled Hemmorrhage
NASHBERT.

R4 PgCO.M#E:@

@ Gr.1
-O- Gr.I
-@ Gr.lI

mmHglZ R S, T3ITIE, Grl DEHBRE
i3, GrI, GrIICHBLATICBEELRL .
1—2 PgCO,Mt#(X4)
Grl, Gr.I 128> T, PgCO,? % f Afuncontrollable
hemorrhage A& # %t L 7%, GrII Tk, £&8%&E
CTEEVARLVTCHFESNA, G, Gr.I LGl
DEIZHBTZEMNR S 17z (*p=0.0264 , **p=0.0003,
repeated ANOVA, Scheffe).
2. CO,GAP(PgCO0,-PaCO,) D#F:B(E5)
ZHEEEM T C2HB oMK/ ST A — 5 (FLEE,
Base Excess, E)iRfihr b &k, 7 Fbo

Gr.lHLUGLIRR, 28BEEUT, G
MiCx LERICHEME 2 L /2('p=0.0264,
**p=0.0003, repeated ANOVA, Scheffe).

UNWERPDRD oI PgCOML, FLERY V7N
ZERSWETHEB LAY, 2BMICAEELTED
%o 12 (p=0.0815). LA L, CO,GAPi, E:fE")
YUNRGEEDU~TEM BRI E L 22, 28
B HBZEHR S N7z (p=0.0468).

3. PgCO, & PO (#1143 )(R6)

FYMEE, LPSIXEHI111.0+9.3 mmHg (Mean +
S.D.), % 5-%36FM Tl1349.2£ 12.5 mmHgl & T L /2.
PgCO,it, 55.0%10.1 Torr* £67.8 = 25.6 Torr 310
L7z &7, RGEROBFEFEIL, 67.1£8.2 Torr#®
543.1£225TorMET L, BEBEICLZELEL
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E5 CO, gap(PrC0, - PaCO0,) D&
o—eo IESILE

250 - oO—=C EEEY 7 IVEE

22.5 -
20.0 1
17.5 4
15.0 4
12.5 4
10.0 -
7.5 1
504  Oeo__
2.5 T Mean+SEM
0.0 | |
-2.5-

Prg0:-PaCO; Torr

12 24 48 72
hr

CO.GAPIE, 2 4 ~72fiCh \F TEEBREY 7 VB TEL, FLEEY CHELBICEE LEEOTILTH - £
(p=0.0468, Repeated measures ANOVA, Scheffe).

F6 LPS#5H+ & U5%3EOPECO, ERREEESESHS L UBMEAMEE

LPS# 5w LPS#% 5 123k
polargraphic oxygen electrodes PtO2 68 Torr 63.6 Torr
Pa0; 75 mmHg, PgC0O2 54 mmHg, Pa0O. 108mmHg, PgCO2 69 mmHg
BP 111/95(102), 39.5°C BP 73/40(50), 36.2°C
SLEE 2.00 mmol/L 9.33 mmol/L
PtO2 72.1+2.7 Torr 30.3+4.3 Torr 13.5+2.4 Torr
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EH7 LHEXE(BSA 52%, BI3S)DPECO.N#EA

120

90

PgCOz Torr

30

1234567891011 1213 141516 17 18 19 20 21 22 23 24 25 26

& B

B Tho7:. ThbHofEix, EREREETE X
DIETL, CoBERY v v MREIEIE, AP
B ABETEFMORE - EHEZ ORI B
#4n 7 — % M6l FKT. LPSIXG 430 T,
MEFESHOFELRY—BBRONS.

4. [LE5E#{B(BSA 52%, BI36)DPgCO.N#R:A
(B47)

ABERE2S, 39~40CORHKHIHE, MSSAB X
URERE X KA ST 2. #7978 IC1B B OHE#R %
ERL 2. WHRCEICT A o5, $F14KB I
41T B2 72 Y septic shock& % o 7%, PgCO,i160
TorA FChoZ:. LAL, FITHBICHY, 41T
& Dseptic shock (FIME40mmHg) & 2 1), & DK
BT, PgCO, 118 Torr, CO,GAP 84 Torrz £ L /=.
BITHED Y a vy 7%, BREMEBETHEBEL,
FOUET TIIS~6EEMEEL /.

B8

Henvay 7 IlBRTISMBEMEN—HL L
TR FIE (tissue dysoxia) FEZ b TV 5
A, BEMENLBW Y —Vizhv, DEDDERHT

» % BHEZBALRFESIE (PgCO,) IXTONOCAPEIC
EDIVTNIALICIRIBTES XY v M tH B DS,
BRICE B STV Ry, biubiid, PgCo,
IFREERE LTERTHA I L2 HET 5.

1. SMBIc X aBIEY a3 v 72T A EH 28
BIEHIEOHRETH Y, NECHEEENS
COEBFRZOLHRBREIATVS, LaL,
IE4E, Uncontrolled Hemorrhage ModellZ & 5 FEERAYIR
otk h, MEEELED SLARBEIZMED R
®, HmAEOBELRZ EXRBEOUELRBLET
a@mENRHBaNns. LaL, BRICBITARCTT
i3, ERCELTERES, BOEREDEHIEC
B L Tidcontroversial & £ 2 6 59, KMEBHED
FRAELZORBERHETHEMT, E—-7 VK%
Av, KBREZ4mmiBE§ 5 Z &2 & 2H RO
HifnE 7N 2R L, ILERE CO4sTHEEE
ME CEY8 IR E100mmHe) (S HERF T 28, HERE
{EINE CFYEIIRE60mmHg) IR+ 28, HHE
K1 E (39 Bk E60mmHg) |2 H 3 L 100%EE % %
RETHROIBEERLL. Z0R DEFML
FE#Fo-HOKRBEOBREGTIL, MAKRE L tissue



dysoxia% b7 6 LERTAROFEE 25 (F— 54
B). 2)HhEEEBMERLEL, 72ME%ZE COBE
Tid, RIFREEF &£ U 2\ A% tissue dysoxia (3BT &
nZzwv, UL, 100%BEFERS 2 AT hIETH
TEBLWHEMNHS. ULhrs, IO FHi
WERERIRE LEROBEERSIES 3 v 7 0%
i, ASSTBOHRIZH HA, 100%EERAT,
BRI E SR A AR ISEEEZ L, 72,
KEBHOBELHIETIIENTERZLEXLN
5.

2. REEAMBBIC L ZBRBOMBERBRIE 3 v 712
T AMMEREIC BT, B ¥V LR &
LD E L L Hitissue dysoxial BRI TH 5 » % e
L. FLEEA 4 > LEEBRA 4 > O RHERIZIZIERE
U75hs, BEBEA A ORBEREISILEEA 4 > L D&
wewnbh, REEKEEAOTFE, FICRBHEET 2
B, BRBEAA VEEICLELEEROHERL Y
HEEEZEZONTWS., T/, BEBRA 4~ IX7LER
A4 2 & h b MEWERHRIEE VbR TWD,
$BET, B O YVEMER SN TE-BEIE
FOREWIIHHD, BEEEA 4 VIZIEKERSICL
€0 YBOERE VI BESEHSL. /-, TR
M, EEBEA 4+ ML LBMETHS. 208088
FEHRE LTPgCOXHIEL KR, FEBR) > 7
VRS BEIZBVTCO, gapN B WEEMNR S/,
Shik, A#TOBREREOUEICER) ~ ViR
HEHTHLI L 2RBEL, BEBRA 4> OREE
B, RBHMRTEE MEVGRIER 2 EoRBEERIC
I5bDEEZOND. BERENOETR LT R
FEWVIED B 78HIZIE, zone of stasis DL BT *
HEOICEZ ZLENS Y, BRIEETH L BREERE
DRV E AN BTN T BIRTRETHS.
3. ARMBRERHOLRMAEIL, FERIZ, BFEIC
L5 FET MR, WREMRET, labeled microspheres,
polargraphic oxygen electrodes, laser Doppler flowme-
ter, MRIZ% L3V 6T & 7245, 34, optical
spectroscopic techniques& L T, 1)absorption spec-
troscopy for Hb saturation of erythrocytes, 2)NADH

fluorescence for tissue mitochondrial bioenergetics,

BARMGERESHE Vol 23 2009
<ABP>

3)palladium (Pd)-porphyrin phosphorescence for
microvascular PO,, 4)EFRNEFRE(F b7 a—4
BRALBE R DR LB TTIKIE A% B ER4E) 2 EO?FE
BHL2FEIHARZINTVS. §HIE, palladium
(Pd)-porphyrin phosphorescencet & ), LPS#% 5%
DOEBFBROBEFEFTRORILEBRELL. 20
BER 1)EBEREOBRESETH ORI —LA, &
BIRS v 7 MEHRICFSE L T2 EZ S
7z, 2) LPS#% 5-# Mhyperdynamic statelZ B3 % B3l
BERMAELL, tissue dysoxia—EHEZEZ OGN (F—%
Hug). AHEIL, preliminary data’k DT, Gk &
HISHRET R 2w,

4. FEFTIE, ACORMKLFHME4EET S
septic shock? EHFH D FEBEAS, PgCO,> 100D MM
BEENFERELEZL OGNS, BROKME, ME/ED
3, BIE MEEOLH, FIO,NEKE, #7-7
NOANBFER L EOFRTHIETELHEbHN
i3, BEHMEzETIHELHY, C0kH5%Y
F 4 AWK TR, dysoxiall T 5E=%51)
THLELEZOND.

S

1. FEEBMEREC L EBREREEIIRTS
hipgwv, Lo L, A&oRME0 2 BRERNERE
ORI TwHIHIOES 2 v 700/ TI,
hyperoxia (100%BEFE# 5) 12 & b, HBEBEREE
*FBFT& B,

2. EeBEY I VBHERS BBV T, PgCONERW
BEEESHE SN, Ch, BERRS A o
HORRICLDIDEEZ OGNS, BBREDE
TERVIED 575121, zone of stasisic B1T 5 ik
[NBREOUB AR 2GR &% RET
RETH 5.

3. LY FMFY Y ay s TICBIT Atissue
dysoxiald, HBICBITIBEFEFHORY—
fEAgFS L, SHHEHEIRS v >~ MR EE
ERBUREENE L N,

4. Severe SepsistZ B\ T, 40T EORZ, FHMm
FE40mmHgRI ZDIREAMBET 2H4&, HILE
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mmHg, CO,GAP>40 mmHg% R¥ 4, HERFE
REELBORBLUBHNNETSH S,
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i 3 v 7R ICEVWTERBERGED
CD4+*CD25*#IE4 T E v o THIRRIC R IFT T 2E
—iNOSETRMN— ZDOBHELY) —

MBEHAFEH SRR LY 5 —, HBEEH
HE #R B ER EI BE e 85

Wl 3 v 7 HROREMEIKIEIC 5T, CD4*CD25HIAMETHIR &L ydTHERN & DIZAR
BEZIIBD, £-EREAEBERESEOBECLSOMRICKBEE A 3D, & 5IZINOS
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