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B &
R ARRICRB T 52 hA0BEIC
B4 % a5
mE OB OEW BT kR
wmH*H  m BAE R
= = WHWSBRTWER, hoTIhid b o THEREA

NLA RFRE: Tz, 24RFREIK S HIBR %17 - 7o 4EfE
AL & 7THSHUT O 3T iF7z. 1B
TIIAREE AR KR MIE 2 Tabrh-7c, TR
iz 15ml/kg-30 min oW TV, MEETIL
30 m//kg-60 min DERHF T, 5O
DFHAEEE (mRAP) I2£2B o7z, %
LT bLfic 6ml/kg-5min DK AR &
7> 7225 mRAP LROBEICHHZE T DL
o, ERLEGBESAMEIEE CITETT 3
MR, 1#£128, NM#ES3, MBE 7o L#HESH
o, LEBIFIFHETOLI.E5F1.8205
4.15+1.83 I/min/m?2 ~ ¢ ERH L. FOMKE
X3 L BEEZRDT, MRAMICL BN
Sheholz,

R~ NT R, L IEAKGTEE R
mRAP #ExHED A TIXHE TE S, ZOHROIK
THRAE, LQIETHEEICELY, MEIHEEZ L
5 LR LNT.

iU &I

BB AT 2 ERRITHERFIID A2V, ECF
DRE, EPKS BT ISR 2 5 L SR
RIZBWTRHEBICFIHE TV, Liedi-
T, L OBEBRFRIME b > THREAT R ZHE
FIRET &b THRELRMBEICZZINT
w5,

FOEIRE I —RICTERORE L HE S 570

IS BE BHRERRE R B E

SUADIEELT5Z LT TIRRAAR LRV,
L L, POFBIRE» SGEKGEEHET S L
BL T, #LoMEANERIATWS. §
bbb, DEORY 71EH, BEERE, KHEMmE,
EIEEIRFRD 2 754 7 v A7 E RO EIR
FEEICHEEEZRIEL TV ENLTH S,
bbbz ¥ Tt —BREERFHFES cORFFRIC
BWT, FOLEIREOHESEIZEERZRET 2%
WTHIRAS o ZDIBEL LTHWLRR N,
W AMBOPLEBIREZ (L EBETZ Lick
5T, HbLBREDEKKGI AT L AEHETHZ L
NTEHZLERELRY. 22 THENIHIES
ey +oEHEL S 28WERICENT, o
FEIR CIRASICEI Y 2 Ae WABSEAFERTF $ BN
AEL, WEARBoFROEIRED LR, 2L T
ZOBROTHEORMEL XV IHICEHES 2T
AT o5 247 - 2.

MR - FE

KT I3 E 8~14kg OMERA21IHZ A
W, Zh IR LERRT24RER O fRIK, ko
b ek LHEAMERKEZEA Lz, ERYA,
ZhenRiE 15~20mg/kg Oy b ALY
& —F b T LAOFIRAESIC L 2HKEE, K
BHFEE N, 5 51/min, % 2/min O
BEHACTT A D HBIEFERA L2 b~ o RIFR
% (R50S) Iz & 2FAEAFR T iIck iz, Bo
FEIc/ RN, SEEkE Y GOFBIC, E
7oAl B R b KEMRAE EicRY =F v oA
F—F) (¢ 2.5mm) AL, ZHhZFHEHE,
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BRIEA, MK v 7 VERBUC Wz, E 7R R
BHNCH T —T VEBEMARICHEALBE L. &
NOERBMIZ T ER 7 HSEIEARICILT
D3FCH T bie. Tibb [ FIIREEE AR,
BALLY T =T AVHICEEE U nWEBEOA
HAEKOEAICED. NHEIIREEAE 15
mi/kg DK (KN3A®) %304 cfrvy, MEF
1 30 ml/kg DEE (KN3A®H) %6045 [ <FT-
7o, THHEREOKE K, [FF11.141.6, IH
10.4+1.9, M#F 11.2+1.6kg CHMicEEZE%
RBOeholc. ZLTZhb2BlIC55HT 6
ml/kg OWEAT (FLEEY v 7 LVIKR) 2fT-o 7.
Z L CHEEARR, MKRAMNE, WKRAM 1
4, 1057, 2047, 3047, 404, 604U ToH#l
EEfT- 7.

T bbBRE, HOBEFHE (mRAP) 20
ANXE B straingauge transducer (MPU 0.5
290-0-1) #/ L THAXEABE (RM45)
IR Lz, LRHEBRA Ry T=0 ) -
(0.63mg) ZAEOLEMICEALABIRAFE Lic &
Bl 7—7 X ) REIEE (AARNCELR

2% (1987)

TL430S) #Fvy 30 m//min O#E c%5[L den-
sitometer (B AXE#H TL430S) THRIEL, L
MHES (AAREELE MLC4200) kiR
e ek Lz, 26, BokEmE (m?)
%, 0.112x%HE (kg)?? 23R 6RD, Thic
LD DHHEERL CORE (C.L) Lz, A
LE» b RBIREBRT E cohLMEE (CBV)
i3 Stewart--Hamilton OR&% ic L v FHE L.
Bk pH, Paco,, Pao; ix Radiometer #H#iMm%
A 25 HrEEE (BMS-3K21, PMM-72 MK2) iz X
VHRIE L7, I - R Na, K 2@t XEst
(Corning 435) iz X v, Cl i Radiometer ##l
CMT 10 chlorid titrator z THIE L7z, REIX
ARAVY =2, REEEI RS TRIE L.

F AT %O mRAP {EZix Y=ae #
+b 72 % single compartment R, ALz, I8
BEAKF DT 2 7 —OHERIERH RBILE
(Nelder Mead’s simplex #:6)) Z R 7z,

Zh B OB HEFTF AR T paird t BL O
student t test {2 X Y 1TV, p<0.05 #HEEZZ1L
LRI,

x1 BERAMCE LA BERBELL

HHIE 6 mi/kg BEAT
] 3 Eil B 105% 5% A% 09E 609 %
O il Bl 179428 173435 171431 174432 183126 186120 174417
beat/min 11 142441 16026 | 176151 173439 181433 184E35  164E50 181431 179126
M | 147433 170441 | 172440 170445 16634 164129  163+27 164121 16824
B Rk F o E I 137421 138416 131413 130412 13011 128413 13118
mmHg 1 137434 135426 | 132427 134430 132429 131428 130434 127423 13027
m 128428 134431 | 13430 137418 138417 13414 13314 13115 134410
EL0 B FEHE I 21421 39413 41413 3.8EL4  33+L2  3.2EL5 3.0%13
mmHg 1 3.940.9 24412 | 2.5%L2  5.1EL7 44431 3.3%L6  3.0+L7 21414 33118
M | 6.8£5.6 6.6+5.9 | 5.1+4.2 7.144.5  4.043.7  3.943.7 3.543.8 3.1+4.0 2.613.6
L £k /| 3.5511.82 4.1541.83* 4.0712.69 3.8111.73
I/min/m? [ |3.391.72 4.4741.55% 4.4610.87 4.97+2.11 4.19+1.18 3.8911.15
M |3.66+1.33 5.5142.61|4.9342.59 5.9513.65 4.8312.34 3.9411.69
BoLom oKk OB I 4304147 4513139 4311164 4121117
m//m* 1 4451154 5031168 | 504%133 464186 4561132 3851119
M | 5054179 5894232 | 55614247 6201306 5811226 5314207

T:13, D:D#, m:I#E
*0.01<p<0.05 meantS.D.

i) KN3A®; Na: 60mEq/l, K : 10mEq/l, Cl: 50
mEq/l, #.8 : 20mEq/l, 7 F—$8:2.5%, »#
MeEHTS.

Presented by Medical*Online



159 "

LA%LE 6 ml/kg o AFTAT, 1 # 179128,
O3 <176+51, M < 1724+40/min TH->THA
itk 1 BE<173+25, NM#A T173+£39, MEET
170445/min & KR L AR LB ERS T,
ERBIC B ZE RO R P> T,

SEENAR M ARG 1 B T137121, OHET
132427, M < 13430 mmHg TH-T, A
fiE®Y [ B T138+16, NMEFT1341+30, MET
138+18 mmHg THEH L L EREARELEB 2RO T,
DO EIAERHE, B UOEHBHEICRN T ERFRH
ICEEZRDRP oIz,

WMKATATO mRAP 3 1oe<, 18
2.1-+2.1, O#2.5+1.2, ME 5.1+4.2 mmHg
ThoT3HMCBELREZELER DT, WK
AT T 3. 9+1.3, MEET5.14+1.7, MHE
T 7.1+45mmHg L EHLLBREICER LR
(p<0.01). ez EAED I TL.611.1, 1
BEC2.611.1, ME << 2.0+1.6 mmHg <3 &M

100+

50

—50

—100 4

—150

K1 EEEZL
Y=ae #+b R 5ACTHABLEED a, b, 4 ©
ZEMEEUTOZLL TH>T
a b A
I 2.11 2.0 —0.013
o 3.77 1.1 —0.019
m 4.09 2.9 —0.093
FOHELRIZBIT 5 0 5KHEZ100L L TEHERE
Bz, Z L CHEMINT2EAEDCEE SR H
iz o— 18, A—I#, o—I8 T
FRLI,

HRATMKRICR T 2H0LEELICET 2 KR 229

WKHEEBZERRDRP2 T,

—JHATH%“D mRAP B4k % BiliE KB <k
L7etzn, M1OZELELE., ZoX&
V ATTRTE £ ¢ mRAP AME T4 % R 2 #E+
%L 17128, N#ES53, MBE7HTholz, Fiz
ATTRTED50% £ TOE FEFEZ 1 48, MEF20,
M# 35 Th-oiz.

W AR#%, C.I 2 1#73.55+1.82 25
4.15+1.83!/min-m2 &ML &
(0.01<p<0.05). I# Tixd.46+0.87% 54.97+
2.11, M# Ti%x4.934+2.59455.93+3.63
I/min-m? L BLBEDLHAeh o7k,

CBV |38 ATTRIH T 1 B 743011475 5451
+139~, O#Cix504+1337> 5468+86~, IME
TI1X556+2472 5 6204306 ml/m?2 ~ & ZEL AR
ol hotz. £ mRAP oZ&{ts CBV #
L& ofic bHEBM 2R D o7 (K2).

R A ATEIIR M pH, Paco,, Paoy d 4 Fi#ix
Fh#h pH7.41+0.094, Paco; 29.6+95
mmHg, Pao, 228+39 mmHg THEATRIC LS
ElLERE b o1z,

A mATmE Na i 1 #$143+3, M #E14119,
& 140+4 mEq/! ©, im#EKix I #3.540.3,
I #$3.740.4, M# 3.4+0.5mEq//, mEF Cl ix
I #104+10, I#106-+5, I#H 108+5mEq/!
Th-T, I Na, K, Cl wWFh b ZHEMIcE%
AOT, BRATIC X > TH L 2R D h o7,

RBEM B A %605 i 1 BFc24+14, TE¥
71435, M 88+71m! Th->T, [EicHL
O, MFEFTEHL, I-IHHTtLicELVWES

ACBV (ml/m?2)
40

2004 °

100 .

0
1 0 1 2 3 4 AmRAP(mmMHg)
—1004 .

— 2004 . y
—SUOW

—4004

K2 FHEBEZ (AmRAP) L ARLMBER
{t. (ACBV) D #HBa%
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xR2 HBWAWKRE, RILE, RHEFREDHEE

0-30% 30607 ait
& 1 16116 813 Pl
m) 1 39117 32112 71+25*
i 61161 26113 88171
B K E 1 [1.02520.011 1.0360.008
I [1.01840.012 1.01310.008**
M |1.02340.012 1.02040.013
e Na it | 2.343.7 0.840.7 3.014.0
(mEg) I | 6.315.8 5.543.9  11.848.9
M | 6.045.9 2.543.1 8.648.7*
B & K I 1.140.9 0.740.4 1.740.7
(mEQ m | 2.1%2.2 1.440.5 3.512.0
M| 43462 1.240.5 5.516.6
73 d Cl oI 1.2+1.6 0.7£0.5 1.9£1.6
(mEQ) U | 3.513.4 4.2143.1 9.4£7.1
I | 5.4+4.7 2.312.3 7.846.6

T:1%, I:OEF, I:I8
*p<0.01, **0.01<p<0.05 meantS. D.

Fiz (0.01<p<0.05). R HLEIZH A TR605
DIFEOFNICHELI, MFETRETL, 1 -1
HHTREIRELVWEEZE DR (p<0.01) (F

2).

ERE O R PP B AT %605 iz, Na iX
I #2.34+3.7, M#11.8+8.9, ME 8.6+8.7
mEq Th-T, I —IDHHEICEZADE
(0.01<p<0.05). Kix I #T1.740.7, OI#T3.5
+2.0, ME T 554+6.6mEq Th-o7-. Cl i1
BHT1.9+1.6, ODBET9.4E7.1, MHET
7.8+6.6 mEq Th-T I —NHETEEZRD
(0.01<p<0.05).

% =

FLEPRE (CVP) 1%19594Eic Hughes 57 iz
o CTRRBEDTEEL LTEAINTLE, &
—ZEICAVLRA TS, T2bbAELRA~
D AT, preload OFEL LT—RICAHWLRT
W3, L LZoRIEMBOFHIEICEE L Tkl B/
BEBRLTHD, ThbbEREOELIELY,
BIEROHA T —F NOEMOLBEIZ L > TR S
BE5%. Lichs TAHERCEWTRAT—T
N EALBRICBEHLBEFHELX > TH
LEREORE L LY. %7z CVP RIERIMK
BLULFLLHEBEELSRED O THRNS,
bbH CVP LLiEE, TREEREEER L2 &0

EERBERTHY, BLrOLEELRELLWR

Y, EREEHETSZ LI3RETHS. SED
MREICBNTYH, BR2K57 2 RKETH
CVP fEic#@R ¥, I LIKHEAREKD LR
DERELZSOWTHEZRDY, BRAT VR &
CVP oifsxtfEnAZ 2 bFHEiT 52 L BN TE 0
ZEBRRHLNT.

—77 CVP JIEEDFHIEIC >\ TiX, ZofEs
BELXVEHPEETHEI2EEEabhTVS,
Henry® it X % & —15~+15% D MK A1k T,
CVP 310%» g EZ iz ® L T, 131F 2 cmH0
DEET, TEI+5LWwWbh5, %72 Sykes? i
MEIE IR AEIZ BT 100~200 m/ DT X
D, CVP o LREIKEL, ZoFHbEW LR
RT3, L2 LIMEEDBEI & KPR B
2k b7d CVP ZbE: TRAEMICELZ LD
Th Y, SEOFERL, Sykes HARREHI-HFEL
L BRBZLDER>THWTHAEBHETHDI L
BEbhzwn, SEbhbiix 6 ml/kg OWHKA
fiiz17v CVP o LRI KDOEEIZZE 2R D72
Wb, Zo EFEFREBEKBRRGWEE Tk
1287 L R, BABTOHOLATHWEEEITT
DEFOREREIENLDTHo72. bhvbhhig
KT = 72 BgE Tix®, BiKp3em 85 &5 &
k3 CVP LROEBEICVERDTLDOD,
FOBROE TR SEOEYERORMRE L B
53D Thhrolc. 20X 57% CVP oZfhiciy,
CVP #/iF 5HFIK A /E L (ADH) 0B
MU T LAFIRRTF F (ANP) 055 haRE:, &k
RO LS54T AT X DIEE M EREEL
TWBZEREZLNBWY, LLLIMKREDTI%
BELEIRRO 2 LS54T U RARBEBEER IO
MEEOFMCEELEE L > TnELEEbh
TWwaW, MEBEDHYE (E) ixfhEN (D) o
Kchy, mE(P) LEE(V) LoBFRLL

E:%Z%dynes/cm‘5
LiR& N B2 X5iz Gyton 513) % stress relax-
ation 72 A& EEAL, WRER, & JITBHIRFR
TIRMTEOHEINC L i, IREMBET I,
FNREFEFDOIRERD I L T T4 T o 2T
5ZEERDTVWS, KichkE, CVP oZ&1t
ERBENEZEREE LT HEEREZEE
WL, ADH o5 W EH D IEFIK & LS X
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LIZWLERHMEIESZ LiICk>T ANP 2450
1017 Na BEH #mE ¥, ThikksE
OBV EEATSE, Lo THKRAWED
CVP Zbixz 1o D EERFEERE 234 TIcthE)
LTWizdy, bBWRBE L TWihsfeh i
IREDNEIZ L > TEMENET L2 0 L ER
S,

A [E1T - 72240 R 0 Kk 55 IR 1%, Painter'®),
Haines 519 3K o 2t B A S0 o A o3
ZLWEREL TR XY, MK EFLE
LiclRAKRb oz Bbhi, BEH020 3
KREICHBE T 256, DMt E
ODHREEMIEDZLEHEL TS, Liekd>TEH
BOWEOFEE TH N - A T 6 mi/kg D
RARATOBYOMBARETEMNLTHT, &
iz 6ml/kg DAERMBPTHLHALEER UL M
NIRE, ehATLEROBENEL LTHEEL
frEEZLND., ROl BLEKS &L MENK
B%, AHozhERERICHLT 22 060F, D
TiT-7 15ml/kg OWMEIHAKZL/3H> BT
by, MPETHT->7 30ml/kg OEIEITHAKD2/
JEMHIBETH-TEBbhd. Zhbrfias
BORDOEALL LTEZ 572613, WKAMRR I
25, THE17, MFF10% OMARNE DO E HSHERI
Ehic. bbb BIK TfT- R T, Mg
HEEDKIN0% DBEKEE L+ ik &2 fIE L7
L it 6 ml/kg W ARIC X 5 CVP o LR IcE
ERDIY, L LSEOFE I 3RELE b Ich
KORREICH-> T, HWKAMIZLS CVP LR®D
BECIEEZRDLr2IcBbh s,

Cl IEcorEmRAMBICHEMN L, 15
TIEfod 2 BRIt LK 2358 <, TEERIMIE D cen-
tralization 232 Z > TWicleh EE I bhiz. &
ek LT, MEETE, AMNCTbhizii
IZX > Th HHEE peripherization 2#EL, K
AR AELRICEFLZELBbhE b0
o, BrEsEHicszy, C.L o A2 eh
SbnEEZ LR,

SEDOPFFIZ BT preload 125+ 3HTF &
LTofoREF, CBV o>V THh3E&, mRAP
Loz, BAKOEEZ iznb b FRERICH
Btk 2@ ohiok., TOZLRREFRD=
VTIAT A, EROEOEAST, HERER
FE, E5icizREYR D% ORFH mRAP

WRARRICR T 5B 0LBEELICEY 2ERNHE 231

BIE L Twamw i &z bhiz. Oakeley 522
X 600~1300m! DAEEAEKEAT L, CBV
EIfMmiE, 726 ™LA E & ORI M2
bHZELERDR. KEHD TR 100~200
ml/kg OB AT EZT> T CBV tbh ik
B LR RN EERELTVS, bhvbho
EEFITY 6mil/kg DBEEATRIC X > ThAKD
BEIC)Hr > CBV ZbziBdliroiz.
Zhix 6mi/kg R EN? CBV ok L+47%
BEThrolkz X BNEZbRK. LizdksT
6 ml/kg DK ARIZ, CBV DfEiNic X 3L
BA~DOMIaNROBE), TabbifikiEzkS
TR REICANWBZ ENTES L Bbhk.

I - M CREMBEAMRT &3 TICFURIER 2
BnwTnwT, 6ml/kg OAMICEY, IHRKRE
DEM, REEOET, Rb~DEBEBEEDEE
L7z Ezx bhi.

ko z & Xy BiKpsEvIREE TR, IRESR,
EREIRARDa 75747 U 2MEL, Lad
M centralization HE L TWB720, HKA
fifiick vy CBV #Z&{bX ¥ 5%Z L7 < mRAP
ERL, Lt ZzoEREIEL, HiFsh, &6
iz C.L dRERBZENEDONI. RIZH D
BERKZ#EbLh T 2RETEERRD=2 7
FAT v RAH ERLTWT, MK D peripheriza-
tion 23R, X HICKBEMESHEML, mRAP
DELHRIET 2T 0L Bbhi. thbb
6m//kg-5min DARK200 2FEBL TH
mRAP, 3 L<ix CVP RER EFED50%IC £
TETFTLAWEAIIE 20 ml/kg BEOBKEZA
THLOLHEEINS.
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Changes in right atrial pressure following fluid loading
in dehydrated and hydrated dogs

Osamu Fukutomi, Masuhiko Takaori, Akiyuki Ohsumi
Akira Fukui and Nobuo Matsumot

Department of Anesthesiology Kawasaki Medical School

Twenty-one adult mongrel dogs subjected to
water restriction for 24 hours under NLA
anesthesia were divided into 3 groups. In
Group I, no adjustment of body fluid was per-
formed. In Group II, 15 ml//kg fluid was sup-
plemented over a period of 30 minutes. In
Group III, 30 m//kg fluid was supplemented
over a period of 60 minutes. No difference was
noted in the mean right atrial pressure (mRAP)
among these 3 groups. On fluid loading of 6
ml/kg over a peirod of 5 minutes, no difference
in the degree of rise of mRAP was noted bet-
ween these gruops. The time required for the
mRAP to return to the preloading level was

estimated to be 131 minutes in Group I, 50
minutes in Group II and 9 minutes in Group
III. Cardiac index rose from 3.55+1.82 to
4.154+1.83 //min only in Group I. Central
blood volume showed no difference among the
3 groups, and no change was noted in response
to fluid loading.

Body fluid balance specially the dynamics of
water in the body cannot be adequately assess-
ed based on the absolute value of mRAP
alone. The mode of subsequent fall especially
the speed of decrease appears to be useful for
the assessment of the outline of the fluid
balance.

Key words: @O fluid load
(® right atrial pressure
@ fluid distribution
(@ venous compliance
® dehydration
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