47

BR&ES 9951
SRS MAFIEFIRTR 3 v 7 IS bRk ERSOSRITET 205

BhBrgeds « $kh AT (KBCRFEREZEBRE TR TR
HEFBFEE AR B RIRKRFEREREFROZER)
g ORBRREFERFEBRE R ZER

HBeid, vVHEXTELAHEET VEAV T, interleukin-1f (IL-1B)#% 512 X 5 KA M
IR B S 3 v 7 BZ1%. supply-independent line DAEWMS 2L L THRAHME
BErAELAZLEHALMCLE, AFRIK, ZORMLEERBSBES 3 v 728408/
BAMEAK (HS; 2,400 mOsm/L NaCl ®iR) D EBREDOHREZRFT D OICER LT,

EB1: P X IL-18 10 pelkg ZEEL. “ 3 v 7 #HRLEOSL HS 4 ml/kg (n = 3)
FRAER 4mlkg (n=3)2FHEL, BREEBLZRE L, HS ®REHIX, —BEOLH
HE#EMER LA, THBREOCKBICIIMBHMICEIRD 2o, ER2 ¢ IL-1p
10 pglke EMELY s v 7 2HR LI HE 4 mlkg O HS 2B 5GERHE 0 =3) L0
LB LY VRT— T E2ER L. BREREDO)ZHY S €2 ) bBRRHREVO2)
ZHAlIE L. dual-line method 12X Y VO2/DO2 BAFZH LML, tB@ = 3)Tid,

IL-1B - HS 58, BEMLF VR —T0HEEHR L. V02/DO2 BFEE2GL, £
BREf @ supply-independent line (y = 0.12x + 6.2)I%. XfH(y =0.06x + 8.5)Ickk L. AE
2 Ak At % R L7, Supply-dependent line DAEIIFHM TELZR D227z, L
LofRLY, REOLFEABHEY 3 v 7 I T2 HSAEREIX, —BEOLREE
#N - DO2 HM%E b= bT L DD VO/DO2 BIROREERET 5 Z LIFTERWV L OFF

wERT,

_9 4_






11 13 3

16
BiRkES 9951
KM RGBSR 3 v 7 12§ 2 @ik REKk D BER 5O RICE T 2074

BIRRESEE « 85 AT (RERRZFERFBLE R RFD

FEIFEE - AR F (RKRKRERFRESZRER)

' W Bt (RERRFERFRREFERITER
1B R B

BEERIZ R ) A BUMEE, KM ERAOBBICRIEKFTIOERT I 2bbia vy
&, SESERBBEALORECHFE ST ONDEERBTH 5. KRIICRUMLIE DR
BEAFRTAI LIS ETIEREEN SEF L o TE N, EFREEY A VAV
D—oTh5 IL-1pEEHMICEE T2 LI k> T, MERREOLEEABBEREO Y 3 v
JEBBRTEAILRHESH, bhvbhiZoisEsz, vIFX2AWEERTERAER
Lizo ANAEITMAB~OMBEMRE (DO2) BEAHLTH, H2OHEMAR (DOz2erit) *
CHBMEERERHMSES 2 LIC k> THRERRE (VO2) &b, FRRH &M
HEHNE LTS, bhvbilik, HFIZBWTIZ® VO2/DO2 BFEEHKRFIL, EEY
Y Cix DOzcrit IES E TiX DO2 BZE{LLTH VO2 B—E IR %D supply-
independent line RABAMETH 528, IL-1pFEIC L 0 KM EERBBIE S 2 v 7 2 HiE
L7 74 X ik, supply-independent line M FEIKICI VT, §TIZ VO2 2% DO2 {K1FHE
TS5 805 B& % 0% L, MEAR MBTEREOKAESPAE (1) 1,
EIEF R U @ A (hypertonic saline, ZAF HS) X, 200~300 mEq/LDF F U v

AR A BT 2 E (& LTERLBMS M) v 2BBPAVLNRD) &, 1355
B E D 2,400 mOsm/L (F F Y ¥ Ak LTI 1,200 mEq/L, %< i 7.5%NaCl #i)
» HS # 4 ml/kg BEDD R, bolus IZE 5T 5 FIEIC KBl SN D, A&, LHEERGE
~OEFRIGABRENTR Y, FEMHCRIREDOHIBICELOZ EB/RIN TV D,
BEZ, —BAEENRBEMEORADZERMLIEERMERF > TR, FL LTHMEY =
o ZEFNC TV LT, BB TO prehospital care & L TERKTEBMINLTWD, £z,
V4 EBRA endotoxemia THHRMARFE?, OHMESKES . BRBMLTOEM® 2 LH
HESNTRY, BMEIC WL TEEAZ 2 M EZIRZ LE 2RO IR BIF S
B, AWFERO BT, IL-1pREICEB Y3 vy 7 EFVEFIAL T R ME R IEEE
vayvziextt s HS L REEOWROMR L, EICHBBERMOE, RIS 52 &
ThD,
2R3 5ik
2 - 1 Animal preparation
New Zealand White rabbit 2.2~2.6 kg # i\ 7z, 2 E:T (pentobarbital sodium
25mg/kg bolus, D% 10 mg/kg/hr FfEHE) KB L, HitfET (pancronium
bromide 0.1 mg iv., BWH) AR L L7, H%KEE Harvard non-rebreathing
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ventilator AV ., FER[EIZIT baseline DK RET PaCO2 35~40 mmHg & 722 X 9 RE
L7, MATIIEEE 50%, BFR 50%DREN A Az, —HBRL O8RS 1 > %
ERE L., BBREE =4 —, IREIC X2 0HREGEHH, SR ALV— & Uiz, B
fkA> & 3Fr Swan-Ganz catheter Z B L7z, RIKZE T OREIBH CTHE L. HREDOR
RERMABEMEFBE L, ZORKPOLEZBHL, NELZBVTOLOLY VAT
—FERAOAV— EBLE Uk, FFMTOMIRIC 236 BREPEMT LT b O % 50
L. cyanoacrylate glue ’Cﬁ‘:”\ PR ML — & LTz,
2 - 2 Measurements and calculation
BARM ., BAFIRMD, FMRDL %2R L, KT R 547, Oxyhemoglobin O RIEIZHE L 7z,
% D e 354 B (02 content)i, BEME Lz MKMESEICLIE~OBBIEMELTL,
Z 12 Oxyhemoglobin #EE A 57872 hemoglobin IZfEA LIcMREL M TKRD I, &
i & FIC . EHEPRTE  (mean arterial pressure. AT MAP) - 0%k (heart rate,
LT HR) - DREHEZRE L, DHHEIBFRETKRD, FE TR L TR (cardiac
index, YT CI)& Lz, LM EMMPIC3oHPERLER L, LT OBRRRE
(FEO2) - ~Re{L JEMBE (FRCO2) & W7 Lic, 4 IHAE(VE)RE LI FFR O A% 3
TR LTRDE, BEEMREDO2)IX. O2 content x CI TRH 7=, BEHEENVO2)ILLU
ToRKTRDE, V02 = VE/weight x {{[(1 — FEO2 — FECO2)/(1 — F102)] x F102 — FEO2},
F10213. WMAROBEERECTH D, BMBEHE(O2ER)IX, VO2% D02 TR L TK DT,
2 - 3 Protocol-1
45 45 LA E @ stabilization HIF % B % . baseline [EZRE L7z b, IL-1B 10 pg/kg (4
BITE Y 10 pg/ml IFAR) & 3 M T THIRANES L, HS B 58 (n=3) T IL-1p
Je 5 10 456 5 b 5 42T T 2,400 mOsm/L NaCl 4 ml/kg & BARME S Ui, % FRRE
(n=3) T, IL-1p® &5 10 %25 5 pM» T CRED AR KRE Lz, IL-1pRE#R
15, 30. 45, 60, 90, 120, 150 3 iCMfTEBAEDFIE 2 RE L 72,
2 - 4 Protocol-2
45 45 LL @ stabilization 1% 3 % | baseline {§ (MAP, HR, CI. miE A 254, DOz,
VO02) #MELE=DH, IL-1p 10 pgkg & 3 45 M CTHEARNE S Lz, HS®REH (n=
3) Tik. IL-1p#H 5 10 %5 5 5 45 H 1) T 2,400 mOsm/L NaCl 4 ml/kg & # AR
B L7, IL-1p#B5#% 30 DI —EBRELZRE L. LUK 16 0 Z LICERBEMICLY RS
—F R ER L, CLERVERHZLICL->T D02 2B X200, MITHREROKEIERE
LTt DO2, VO2 #MIE L7z, Fio, BEFMICMIRL - RBEFIRM Z B L, T A7
WxiTo7z., SHREE (n = 3) TiX, IL-1p#& 5 %1757, baseline fIE 30 HHEIZH —FE
BRIEAZREL, Utk 155 Z LICRKROMEZITo T,
2 - 5 Statictics
VO2/DO2 BILE DMEHTIZ, BAROOME ZADEMRIC L 2K/ THRIETEMT S dual-
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line method IZX - TiTo7e (M2) ¥, H—DERKIE, DO2 Blizhrnbbd VOz 2R
BB — IR D supply-independent line, B D EFRIT DOz {KFFEMEIZ VO2 23
>4 % supply-dependent line TH 5, WMERDR M % DOzcrit LF L, £& - AR OME
EREORAMEERT, MHOEIRROMEE ORFFHNIIL, Bx DT —F % VO2/DO2
Zuy b THE LN DO2crit 3 & LT supply-independent data, supply-dependent
data L LC7—VL, ZOT—AT—F %&b LICBAIREROEEICTONT t REZT-
T, p<0.05%boTHEEDV L,
RREES
3 - 1HS 2% IL-1B-induced shock 123 KX T
X 34k, WEED MAP, CI Z#i{E% 100% & LT, %change TRLIEZBDTH D, IL-1p
BT, IL-1pH5%M 15 49T MAP, CI ¢ H{ETFL, Yav s x&kd, MAP X 1
HUBREBEOE EHB L, RaCEETZHOD 160 HHICHATEICIXE L2V, CI X
—EETFTLZOLERL, 30 K&%ITITIFATEICE L, LI 150 5% £ TRIMEM I Z HE
B+3, +4bb IL-1pH% 512 & v B 4972 normodynamic shock BFFF 7z, HS &
ERETH, MAP i3 BBELFHOREE AL, HS BREC X IZ2ZBIEIRD 1 o7z, —
5 Clix, HS #E5# T, IL-1p# 5% 304y, 46 HOMRCTHRHELV HEZRL (n=3
D7 OREHLAEIZITLYT) ., USSR RAKORELZ T L, —BETIEH D2, HS
D LAHERE KRN RS,

- 2 HS MKW M M55 AT 8 iERE o VO2/DO2 BfRICK KIx T RE
X 4 I% Protocol-2 DiERE b= IL-1p+HS # (n=3), XBHE (n=3) ® V02/DO2H
%% 3T overlaying plot L7 b D TH 5, 7T 7 L O R - W IL, £ € IL-1B+HS
BB —NAVT—F LB ERERCTH D, IL-1p+HS # D supply-independent
line (y = 0.12x + 6.2) 1. XPRE (y =0.06x + 8.5) IZkL, AEICABRLRAGREZ AL
7z. —75. supply-dependent line 2B L CIXMBICHEEOEEZRD o, E5 X,
DOz L MR FEEERNE (pp0O2) - FR—BIRZ RFEHIERZE (p-aDCO2) DR
ERLIEbDOTHD, RAED DO L, IL-1p+HS 4‘#0) ppO2i3, XRBICI L E
L AEMIICH D, —FH., p-aDCO2ITIXZ D LD REIFRD bLRehoT,
4 BE
AEOERMBER LY., HS #5137, REMLFEABBEY 3 v 7 FiC—@BEO L EH
KBEERLEDOO, IL-1pRE THEL S5 supply-independent line O REITRIE
TE$, VO2/DO2 BEN b A7 MMM RRHOMEN» 1L, KEMRET I BN oT,
o3le. BRIMAERF ORI R F 1L, DOscrit DAFBE T /b b supply-dependent FEIK
OEIERTHPENTEL (K6) ¢, DOscrit NEFBBHLTH, Zhi LEZIEE+5
{2 DO2 23 \WEIR TIXE IE 22 VO2 NHERFC & 5 L A8E S du, RUmEE B D 18 JRIFIT I
DI VEBN SR - Bk - B A BRAE LT, DO2 ZIE® LA EIZ 3 % supranormal DO2 &\ 5
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BHRESNRBENET, LOLARRL, ZORKREKIZLT L HREKKNZ2AEEL RS

P, EETIEHDLABEMICESLX 6N TV Y, BKIZE\WT, DOzerit #ER T 250

FEEECHD . ZoHAITH 215 endotoxin BEDEET LT DO2crit DHFBE

EER LW EEEZBILL L), endotoxin &G ET ML LIHIA RN E, 4

L ROE O mATEEZ B L TWiedo iz, #BKIC, endotoxin BERETVEMANT

VO2/DOz B % HA L HS BEOHDILE TR LEBRELDH D, ZOBAYbITE

KEEISHERLELIFEVEY, bhbiid, IL-1p# 51T K 2 MUK 2 R 8 4500855

By g v/ PRMEY s vy 7 OMTHEZBED CESHERTHZLICERL, ZOET IV

T VO2/DO2 BE O L& that LI-fE R, TEXOM LITERY supply-dependent line i&

2 {L ¥ ¥, supply-independent line ® AFE N AT 25 Z L Z#WME L, Supply-

independent line OZELAFRE THNIX, LRAHERMIZIKL > T DOz Z2HEMEETH

VO2/DO2 BFEORERRE SRV LHES NG, SH, REFVIZBNT HS OHR

CRBRE L, COHEREMTONE, Fio, MRG0T - XY, IL-1p+HS #EL Ctrl

BERIC p-aDCO2 OB RV, ThbbAR & bMRMEOHEMB2NEB X HD

WRTICRWT, IL-1p+HS BN X W BV MARM pO2 2R Lz, Zhidbhbh O®RE L

7o IL-IBEIMB S L AR EFA—TH Y, KM EEFBBE Y 5 v 7 FEOHLE TR

KR AMEFAEECLVLTS HS ZBRR 1o WS FRICR D, ThbOfk

B, HS OBYMEY 3 v 7 ickn T 2 M0 EEMIER, OBERESRL SBERICH

ESNEFELWVIEEZEET SO TR, LaLanb, REmEETBEBHE Y 2

7RI AMBEAMEFICHEL UL, TOEMMETBENTH D,

55K DORE

KM EFURBE O MATEREICS W X, IRSREAFORBOHAICLLL LD,

N&H T 5 2 &12 X o Tsupply-independentfEik # E# LT 5 HFIEORENEETH

5EERD,

6 STk
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Fig. 3. Overlaying data plots of the VO2/DOz ralation
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Fig. 1. Schematic presentation of the effect of vasomotor shock induced by
interleukin-1p on the VO2/DO2 relation.
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Fig. 2. %changes in cardiac index (Cl) and mean arterial pressure (MAP) after the
administration of interleukin-18 (IL-1) and the effect of the i.v. administration
of hypertonic saline (HS).
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Hypertonic saline does not restore VO2/DO2 abnormality during vasomotor shock
induced by IL-1B.

Yasuyuki Kuwagata, Hisashi Sugimoto, Takeshi Shimazu.

Department of Acute Critical Medicine (D-8), Osaka University Medical School

Summary
We ilave shown that interleukin-1p (IL-1B) induced a vasomotor shock and impaired
oxygen consumption (VO2)/oxygen delivery (DOz2) relation by increasing the slope of
the supply-independent line in rabbits. In the present study, we investigated the
effect of hypertonic saline (HS) on the vasomotor shock induced by IL-1B. Experiment
1: six rabbits were randomly divided into two groups (n = 3, each) and given
intravenously either 4 ml/kg of HS (2,400 mOsm/L NaCl) or 4 ml/kg of normal saline
following i.v. administration of 10 pg/kg of IL-1p. All rabbits developed circulatory
shock in resoponse to IL-1B. The HS administration temporarily increased cardiac
output, but had no effect on the decreased mean arterial pressure. Experiment 2: six
rabbits were randomly divided into two groups (n = 3, each) and given 10 pg/kg of IL-
1B follwed by 4 ml/kg of HS (IL-1+HS) or vehicle alone followed by 4 ml/kg of normal
saline (Ctrl) intravenously. After baseline measurements, all rabbits were subjected
to stepwise cardiac tamponade to reduce DO2 down to 5 ml/kg/min by inflating a
balloon placed into the pericardial sac. The V02/DO2 relation was analyzed by the
dual-line method. The IL-1+HS group showed significantly greater slope of the
supply-independent line than Ctrl (IL-1+HS: y = 0.12x + 6.2, Ctrl: y = 0.06x + 8.5)
during the stepwise decrease in DO2. These results indicate that the intravenous HS
administration may increase DOz to the tissue, but does not restore the VO2/DO2

abnormality during the vasomotor shock.

-182-



	9951-J
	9951-W



