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= g

SEY(£ES148 D5 » % W T pentobarbi-

tal JFREET T ATERERS BT FBEFER 21T\,
IR (58D MM T 3RpfMER, Mo
(530 : M&HET T BRI M X b 15ER MK
BEDI0% % BM L CFDE EHE, K L Wi b
(5 88) : BLmnB15008%, Bl U7 o & Ligimn
BT o12b D, 2T, Himicw-4 % i m Ak
ISR % LR L 058 L 7.

ER MK &k, HaERMIERE C'Cr, ¥D o
HHGEC L D IEL, BEBmKEL s
& #s% gamma counter & CHI%E L 7.

Oy B B, Bekuwak, B b mks
OIS b, ik x1T -
THMBPEIEIMLIs 2 LR D LR, EE
PNEEE . & OO OERET TR, R LM 24T
5 LIk MEEAHEINL, FEo KRR T
%, IEWmEECEE T 2 EAEED bhith o

7. ARk L, B PHEHTLZED LRI

i, WM LCHim L /cmigiy, IR
%, ABORLIMOBE~NEE L LARDBR
7o, HIMEH L CoBmc X > To kb s
Sty HoECSELVCEOBMTE, EWFIM
BAOTIREBEREEL 2 70\ 2 &MFED bR,

F L & [

ek Ui L, fESR MR Y ERLL T
$ MK DERAR A IIIET & R 5 KRB L T &
MR, EITHLY OFFRICL - T RDBA T

* IS EERR AR BR R

& T BT

5. Tihbbh2TH RICE W TiThbh i Himk
Y a vy 7 ORFRICE T, I, B, omEiEL
ALz ETHY, MWOBMBMEENER T
b MRESD IR OGIESC R TIE, ZLBEOMm
WBEHEMLIHZED bR » 7. Lk - THim
L7cliE oMo T O ~BE LI i
EEEVGRWIE LT 2w T h oot
HEDPHLNIC SN o, TOHIZBELT
SlElb b IUTE B D 2 e HTIAEBRR L
ST, i, WM R 5 LE OISO
BTN TR E T - 7o,

1. £ B 5 &

fRHE 200~4508 (F¥H3148) ovAf Az ~%
Z v BT pentobarbital 2.5mg/100g % ik X
W5 L, KETREE T L. R EE TR
AXDBALKI2GRIREEXN L&A 291 2
N, 2VAEYVEFZ7er— 0D ATHERE (aika
EVM-50) & CELMEFR FIciFFELi. =D
NVF V=& —FRARFOLMEICE L LT TR
RLIEZATH D0 FEREEL 90[E]/ 2 D4tk
TCEMRIMIRER 7 A4 E% 30~40mmHg D &iH
CIRETL, BRAKRRBELM0~50% 785 L 5
CZEIICHF Y B E L. BRTROHEF I
pancuronium 0. 1mg/100g # &R & L
7.

HEIR, E#ERCcehZhr T —T L EBAL,
RIE2s b, strain gauge transducer %4 LIfE
WEXT- . BEX, TOEMmErAOLENHE
ALTEZELUR. ERBIRE» 7 — 7 iR,
B R L, #BiRE» 7 — 7 viziE e,
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WRHI I & DEACHEH L. Ll EOFMERIER
TH, BREEOREEINDIDETDE K
BeRBE T B A EHL, UTFO7 R b2 -2
PEWEBRE A 3 TR .

SRR AR S T O ST . R (B
TCH) 11, BYOERBEILEL L, Fick
B TOHEELHIEL, BB ¥ ERREH
Tz 3HEIRE L, [KENED D DERIMmET
%, BOOHHBEEYHEIE L. BimFECITHED
i3, DIHERIES, Bijsterbosch HDEFEAY
X RO PO TR MK EDI0% %157
B, 604 MKE L ik &ERE Dt Dk
M TH, ODHEEXIEL . Wi, L3
B AT - 78 CUFTE) 1, O ENE
#%, HEERBERMKEDI0% 155 iimL,
ThExr~~) ML CREmAE LTREL, 157
R L2 152 Rin g Ty, 607 RIKE Lt
WEHEDO D DORMET#, LIMHEELREL
Fo. HBELAREOMABENELT - B, ¥
Zehic BRI L, ON%ES dry ice aceton
WCHic L, Dl & b BREANCERS, oA B
Lic. X BlE LHake & & i dry ice aceton
Wrmi L, Bid TN THE LS 2 CaERm
T Uic. mHESE, o0, I OB B
MbECTh 7. T TR, H1oksic
EHryliL, Thux%, MeiEka, JEET b,

~E

1. (&, MESER

JEEEEc, JEEETNd, TR RoFaesidic.
2. BxEB, ATEhHE

EJRE : Strain gauge transducer (MPVO0. 5H
A¥E) AV, ECG & & 41 Polygraph (RP
5 BAYRE) kL&l

RBRmMAE - Cr EfkE FKARmek (10pCi) %
BEIRICEA L, + 0 300HIc WL EZfk7 7
v (1pCi) ZEA L. EHRMmERE AL
25, S0 BRI & » Bt 4T\, gamma coun-
ter (Packard model 5320) 1= X » T H4a &%
HIE LTz, OB HEE LI DT £ = R
MERT, RMRE MREZhZhORE
FREC L > CTHEB L. IWERFROEREE M
MELOfEYS > THHL .

S E : A% ZLicic gamma counter
R R TIE L, BARMERE, HALmiE
B O BETEME & B0 F - FR O EE M &
DI X Y EEERMERE, KEFmEELKD, WE
D% b - TEAMKEE L.

KonEA~R 7Y ME : BIREI L 0 RELL
i@ =47 m~=r 20y PEREAL,
10, 000r. p.m. W CH5 LRI T A LT X hik
Dz,

EERk HE © AT 110C ChnR L 7z fds
M 1 EEREE LOREREEEED bl
ol EDBRERY - (HBREEL L.
HEROBBEE L VEBREEYEFIC I LT L
D IRFR KD EAERD .

LHEHE : Fick oFEIC L. $7abb 10
SENCERI LIRS A BDOHIE (BRA A £ —
% — WEIZ! @JIBIERT) &2 DEEHE 7 ARED
W (B3R A @i ies Model 262D = — 7
V) L EEpCERm U BIR D, RASIRD O
ZaBEFNFhoflE (Lex 0. Con Lexington
Inst. Corp.) X hZEH L.

Bk REGS L U EN AR M pH : 3 B & 7 %=

(BMS3, PHM72, Radiometer #) # i\~
LT
ERRAE RO FHVLE IR t RIEIC & - 7o
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Hemodynamic and acid-base values

(mean=S.D.)
Control Hemorrhage Hemorrhage & Transfusion
before after before after before after
MAP (mmHg) 121 +34 112 +50 124 £29 91 =31 114 =£29 8 =£32
HR (beats/min) 288+97 282+79 352+113 299+133 374+37 33262
Q (ml/min) 81.78+47.62 70.86=%59. 61 82.30+£24.60 62.90£29.79 55.21+27.67 63.65+9.64
Paoz (mmHg) 178.0£29.1 189.6+54.6 122.4+22.3 111.4=%32.7 134.7£28.5 141.6+t42.4
Pacos (mmHg) 36.1+6.0 36.8+9.2 31.8%8.2 36.9+11.9 32.9+3.3 37.9+4.0
pH 7.43+0.12 7.42+0.12 7.40=%0. 06 7.36+0.09 7.46+0. 06 7.36%0.16
Blood. Voluge 44.5+7.8 45.6+12.3 56.7+20.2
(mil/kg)
F cell ratio 0.61=+0. 33 0.83+0.29 0.84+0.17
Hetw (%) 29.7+18.1 34.2+10.4 33.1£7.0
Hety, (%) 48.6+3.8 47.0+3.1 47.6+3.2 41.7%+3.8 45.6+£3.2 39.6+6.0
[EesmEEdHs UM, FEOEE (KN2-3)
3. 2 B & B

meE, ©Ek OHEHE GR1): CH Tk
BIRE ORI RD Ied - 7. HEFTIZ,
124mmHg 75 91mmHg & FTREmL RS, T
i, 114mmHg 725 85mmHg ~ TREMHEA %
Rebte. LIEEuE, CH, THTI, BRIZEL
EERD I o Tehy, HEETIE, 352025299~ EF
BET LR (0.01<P <0.05). LipHEIC
BECHE LR RO Ieh - 1op’, HEETI, Hme
R T ERENED bhic., TET, &EFRCE
BE TR IR - TSt EAERARD b
b (e

ERm A Rds &V pH (E 1) : pH-PaO: PacO:
&% CHE, HEECTRBICE(LZRD Do 7.
T#ClL, Paco: 23gInts 32. 9mmHg 225 37.9
mmHg ~EBFECEFL, pH 2R E T A%
~LTe.

BEMmMER LU F cell ratio (1) : EER
MEE, SHECEBRLRELRD D 72,
THIZCH, HECHL TSR 2EAEZTRL
7z. F cell ratio d BRECHEBLELZRD -
y
Hetu (1) CRETIZRRZEILZ D 72 s
ote. HEETAT. 6% 01 T%~EBBE WK T L
(0.01<<P<0.05), THT45.6%72%, 39.6%~
LR T EA D 1.

ComE R, HECR CH LD OER
DEDBR, THTH CHCELBLDEMHE
»hiht. D, I B BomEEx, HEFCC
Lo fms, #Eobh, THEHTILCH,
HEfClE Lin oA 320 bl & el
BT, TH, HELLEECH ML .
(0.01 <<P <0.05). MLBEDMIBEER, FFMH
CHEBREZIDRD bhich - Tk

LR, B, T MEEER, MBETOmMmEER,
H# Tz CHc UBRECEA DEEED b
oo LaL, HETOEEE EoMmKEEL, CHRC
HLUBAERC & &% 57, JHEET OMmKEE,
H#E, CHEEDEEAEE Tehote. B, g
Bt L, MgBET, MEELomgEr, THE<T, HE
U@ EZD bivie. ki, T, B
BEFoMmMEEY, THTI, HBECHLEDOE
2D bhvie. BOomKEE R, HEFCIXCHK
HLEmMoERIARD bh, THTRHE KL
WA DEEHFED BT,

4. % 2=

Bty 2 v 713, FTMEREBEORELHLIRE
D, BHERMKE OB VCOHHEIET
L, MEMETFTS. mMEMEFLTL 5E£D
B E LT, KEDHT = —A7 3 VANKH,
DB R DOHE & & b EEMENEEL T,

Presented by Medical*Online



474 B OB OH M@ FE3Lk F25 (1982)

Organ blood volume

33.4+11.7
fifi | 32.1+6.9
26.3+3.2

26.1+6.6
ALy | 288+9.6
29.8+13.1

20.8+3.6
| 21.3+5.1
24.6426.4

14.2+4.1

B | 43.1+£17.2
80.6+33.7

16.3+4.9
16.5+5.5
20.2+7.1

it

3.4+1.0
3.0+0.5
3.1+1.0

Bz

[ Control
Hemorrhage

| Hemorrhage
& Transfusion

] I L | |

= 2.

|
50 100
mi/100g tissue

e 25 i 9

v AT 77 i) —REHERE,

Organ blood volume

55+2.8

3.14+0.4
4.04+0.9

v

3.94+0.9

27+13
3.24+0.7

2.7+0.8

2.3+0.5
3.0+1.0

2.94+0.5

-
B | [FRE | |FEE

21406
2.6+1.7

2.4+0.3

21+0.7
25+13

2.1+0.2

21+04
1.8+04

[:I Control
Hemorrhage

Hemorrhage
& Transfusion

2.8+£0.8

2.3+0.4
1.740.3

="
T || AR || R

&

1 ! | J

3 4 5 6
m//100g tissue

3. ARk, MO mMKE
v AT 7T aDdhD— | TR

MR B M b aE U5,

HREES (X, Mt 2 v 7 BRCHR i BR D4 iR
WHRFREL, FRMEROKXMER~NDES L KIBTE
20 plasma skimming #FR®H, > a v 7 BRCFE
BE F cell ratio DIET 25, RITEER, REME

ADFRIMIREEE D IF Tl I b Z xR LT

APged, Himc S MR e, —cik
WRDZ LA BIFEA LW EREEDI. L
ML, OfF, B, B, BomEsy, dcHime
I oML T PEBLEO D Y 5, JiTHD
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DA 2 TOWFETIE, Btk ey 7, Thbb
SEHBIIRES 50mmHg & 753 % CEIRM:D M %
WfT Lic & 2hl, Bom®ER, T
mu, B Bis @ B S o ik &
OWANHED B T\5. Baker YD F v + &
AuviBmi 2 v 2 OFFZTIE, BEBRVTT
NRTEAL, &<, KE, M FcRASLT
. FESDD ¥, Baker YD I v b OB
72C1%, i Blood depot or gan & L TD&E]
AVPNELELTWBD, KPFRICH VTSI,
BB CLIBEENEED0. B OMKRIC & &
D, FEBEOBERELRL T,
HimoRESLHHEICS X525, %< a2
WRBRAE & & IR MRS & SRR & 23
U5, —ichd, O, BEIRE, BB%
EE, I, EmER, SEShsEvs. K,
Bz g v 7B mE OGO D, M,
MEEESCEDT 0L TFHIN T, (M
MELMEREE T, BTLLFTTHL0TIER
WAL, FRIEBLOD Y- F TR AP & F
AR T BRI nEm LR L.
Wit~ 2 » 7EOERIME, - & bEERE
BTFBRE LTRDOI T 5. KHFFE ClEECIE
BEfe Koo (REES TIE, HIMIC X h g s+
B0, FOHBOEWMIC X > ThEgEoHLE (I
BET, BEER) W WT DA, MKEDHEMAE
LT\w5. Eie, O, B M, Bk mic X
S THMEETHEML WA, FEDBD Oy ¥F
CBF B> ay 7BOR LEMZ{T - 758 T,
I, BomEEOHEMAGRD b, D &R%iT
o Tk, EEE~OMED 5 - i D &
C, RO MEEXER L d - el L R BiEE
LT3, #F7 Lillihei 9231 2 TOHmk >
2y ZCRELUMM AT > efgeT b i MIko
5 SR RO EFNMmEEEMAE U2 &
HERELTCWS. BILECTHCKL CEHRE
{EDFED BT o fod, T & © W 4
i¥, Fell LOWoHEGEE—FLT5. fifi D i
WENEMZT-> ThHA LT B01E, Himc
X Do mENRME L, MmMESESR~BTL, W
MEfToToE ELMoMBFIMHLIcEETHAS
Fe DI OMBESBD LIcEFICEEE 57D
TIETR\NEA D D

Hi it 7 & OB AL FE 5 A PR 431 D L 475

L E DR C OB LI s, Ko sOE
DREETS B OV IETRIKARICE T 5 LW 5 RN D
LT, SBEIMC Y- TE Uz mREYIEE
4% X\, isovolemic transfusion Ci¥, IEHTE
BEBcRIE LW ERERI S e, L,
Ty L THAEDEREOEIND I kMg &5
DR HRIRT D X 5Bl

H IR L C O & D < b O e E
AD MRS HETZIETCRT D, £, Wb
a2 Tl bRELT WA EZASTBIRRT
EASTETREDS. FLTZ DBRBCH LT bao
GUEBE LY A\ 5 e BIER S O R EE A0
HYEE LD 5 D00, SHEOMBEHATII VK
VoRol AN

Wi 2 1Cmie ) RO R TIHMBH T
el BT R HHFETRCLOADREH L ET.

X ik
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Blood volume distribution after hemorrhage

and subsequent blood transfusion

Kazuhiro Iwasaku

Masuhiko Takaori

Department of Anesthesiology
Kawasaki Medical School
577 Matsushima, Kurashiki City
Okayama, Japan

Abstract

Acute hemorrhage in an amount of 10 per
cent of predictable circulating blood volume
decreased blood volume in the lung and extre-
mities in anesthetized rats. The splenic blood
volume, which had not decreased even after
the hemorrhage, was increased markedly after
the autologous blood transfusion and blood
volume in the central trunk tended to increase
slightly. On the other hand, the blood volume

701~01

remained decreased in the extremities after
the transfusion.

The above data indicated that the isovole-
mic blood replacement was not satisfactory
to recover the hypovolemia caused by the
acute blood loss in the several organs. There-
fore an additional treatment associated with
the blood transfusion will be required to re-
cover the normal blood distribution.
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