(R #)
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PrTe (2 & 5 MMEHBC AT 5K GE2RH)
—"=Tc R MIRIC X BIERMIEEOHE—

WNHE x&* HH 0 E*
= EHEr W R
Xk ER* HE OB
X LC®IZ

RBERMEEORE X, BREEIBE, 12
Dl MIREEOERZY, ARFiNI®ROE
i LIRSS, BEETY 223
180 N7 v 72 v (RISA), *'Cr 2 3 7R i Bk
REBAVWLRTERY. 205 b MEFEOHEF
T, FEIRMIKE & RIFRFICERRMEREZ M =
L, BMSZMECBHMICEETHZZ LMD,
Z o Bigicix, Sterling & 53 % Cr-sodium chro-
mate 2 RMEREZRICEA L TLLE, Cr 23 5<
HobhTnad, LEHLaXD, RECXSER
MREDORE T, “Cr FEMAR MR G HEL T
LN EESTDZI0RTHY, ZOREDHDRD
iz, PEYREREI 278 A0 Cr # B T LT,
BRE I CALERERREXEX D LichY,
o, o RIBREDOHITIC LB L bRE
HTHILEDE 2BV,

Technetium-99 m (**=Tc) % 7% EREE 2% i it~ B
+ 53R 213, Fischer 5 i3 L >TEL L OHF
FEndy, UPHED? - EREL, BEOERA
¥v POHBIZE 5T, V%IZETED NS L
YR ->TE&ER. Fhlebix, 75 v 2ARFNIT

* BERRIERAFE MR
* mERSIERAYE RIPIEE
R R ERRE AR
ZfH:524£4820H
BAFRZAT 15286 A 10
HITFARSE | RRETIASERT 4-45 (T 960)
BEERKESE N  HNE XF

mE  fF* AN FR
EFeIER* KA "
RE Flz***

(CIS) $lo> *Tc FRfFABHA* v b2V, K
MmEkDOEH % in vitro TR Lz & 2 5, FH
91.7% DiBL 1 H v, in vitro BRI O TI1,
EHLLELTEY in vivo ORFICHFHAV D
3L ofEREBRY. 2z T iR~k 2Cr A
DARMBEREEL LT, WEAERH 6 B
o *mTc AV THERMREORE LR, *Cr
X2 Zh tARECHELHBIZLATERLD
T, TIREOREERE T 5. &6l "™ Tc
ETRVEOMBTHVWHHRELES Z LB TE
ZREZICHALT, EBRINEY, ~vU 2 OfERML
BEOREETH 212D T, TORELIPDET
wET5.

5 &

BREESZ, BEERFE—NRZ2ONRESE,
ApEEED S b, €&f, ZiE REEEL,
ERMLGEORE ZH EEATH S LDITIT-
7.

9mTc $E R MIRIC & 2 ERM AR OREE

1. *mTc |2k 3 fRMmEROEH

omTe |z X A RMEERE I, TTERELE
BY ThHBY.

ACD #% 0.5 m! # A7z iEiasic BE MK 2 m/
(B34t ACD 1 ml iz fi¥g 4ml) *i%
L, FEAMcHEELZETH* v MAKRO0.Sm/
(CIS #4, TCK-11) #hnxz, SHOM=RICKE T
3. 2WT, £40 Sn XL RIEEELLT
MBI D, ¥0Tc 100 pCi TEH (104) L

Presented by Medical*Online



42 BE#®

eob, #10ml OABEREK THEE RITKH
12ml OABHREKCZESES. 205,
10m/ % EREICHRE ICRE L, &Y 2EERR
Bets.

2. MR ORER

BEMR ek 5%, 104y, 304y, 6058 L
12053 Ic R E DR 4 ml &2, ~Y v &2 HEE
e LTRlL+ 5. BERMik 2ml FoIERmIC
*nTc QIEARREICL Y, 1XKIZzDEE, i
D 1 RFABYREIEAKTEIEL, 2ml 0AEEKR
WAERERE UTRE L. EERAREN, R
iZ1ml % 100 fFicfIRL, o 2ml 2HEHAR

REICR L. BERY L I LVI2EARHE LR,

3. REoHE
¥mTe (% t 1/2 1 6 BRfE TREL DA REII R L

TWS DT, MERFAE L THRELHIZIT- 2.

AEiziz, £4 +F v p Auto Logic well coun-
ter Zfvy, 1R *mTc &4y 100 pCi fiv 723
&, BERIC GEfL v 4~5 iR, BHEs X
UK T, 10°~10%ps DiHHENE b,
counter DHERFRIICE 2 XTEL 2 2% LT &
L, 2oWEREE 1 %URNZTZILIBELT
WEL. zo&w, JErkix, 1R REhco%,
1057213300 T+ Th 72 Eie, 2RIERERH
1%, counter OFREIZZHARER 1 v 7By 5.5
BHEZELTLRASHUANT, *™Tc 0iEly
BWEICEDEED 1.6% A TH 72D T, i
WEXThbahroT.

4. PFERMEEOFHE

&R 4E O MR D ST RE 2 FHIRMRIC 7 1 v
ML, EftE OHSIEEL T 05 OMEEEERD
7e. mTe HRMIRIC X 5 EERMiKE (CBV-
Tco) FEDATRD NS,

% HE S D X m/) x 100

A it ity

[k 123043 4 o mikE O MU E 2 F v TSR
f¥&E CBV-Tcao HAHHE LIHE kL 2.

5. YElEARMLER O B RE O RIE

Pl En£i 2 ml oD, M 2ml %
Bl L T o hcteilkR ek o iU 2, H&E5&

15%1 %8 (1978)

104y, 304y, 604y, 1205 TRIEL, AL ik
FRIMER DFLSRE & Lol L 72,

SICr 2R M BRIC & 2 AR MR OBEX
*mTc fEREFRMER & VSR 7 MBRMKE D ERRE
BBk 5720, RH B 2EL ORML
HREMERET DER 2V, 2CriE#HfRmikic
TV EROGREZ RS THE L GEF1
~6). HHERIERE VR LA/ITLTWE L0
WCHEL Y. BEHLTET &, ACD 4ml ic8F
Mk 16ml ##FMmL, *Cr # 100 pxCi Zinx
37°C G304 ETS. KTH, 7AILE VER
100mg 0%, FRo PCr 2RETHOER
REAT L EIEEL, EFEE+ T, ABEOAE
KROFZiERE LTH 1ml 2FE L THRE CRE
L7z. 7% o 1ml ZIEREI 100 FRHIRL T, 0
2ml #EHERE L Lz, #E5#%305%IRLL,
EfEiC 2ml 2Ly JIEARREE Le. 2Cr ik
FrMERIC X 3 /BB M iEE (CBV-Cr) i1k oz &
VRD LD,
CBV-Cr— BHERE O 4 AE X e 54k (m]) x 100

3053t 0 MR O B B

9mTe 35 &k U SICr FRHERIC & 2 BERMARD
HIE

FEF] T~1412 BT, *°@Tc X Ot Cr [FRg
E#ick > THERLERZERD . *Te 5L W
NCr EHRMIRZ + TR L FEIC L » TER
L, #ERNCHEE Z X EFL T 20~30m/ O
MERRER E Lz, 20 1ml 27 Ui 2 8kE
icikE L. #&51%, 104, 304y, 604y, 12045
BXU24MIc4ml 28 L, 2ml 24O
SERERRE L L, ftho 2ml i3AFEHREK
TYEE L CARMERAATRE DRER & L7z,
REORIEIZ, =Tc iz L T 120 3 TOR
BreEER 2 YA CREL, BROLGKELHE
L, 4Rk, BETRICEEREIL L LI
FEL, WFhi ¥=Tc ORELXMHEL T, BE
FRCBITAHREICHE L., oswy, YA
HE L7234, r-counter  *=Tc-channel (213,
BIERRIZ L v 2.5~3.5% @ 51Cr izX % cross
counting 2% 1, 2°2Tc O L7z 24B:[%1213,
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X 512 35~45% » Cr » cross counting 23EE%H
Shiz. WEICITZOWEE, BB P Tc
BIoCrry EEAR2ERL T, *Te-
«channel {Z3F % °’Cr o cross counting iz & 5%
ERKAZROHIEZ/T- 7. 'Cr OiSEE ORIE
5% 2 BUBRIZITo72. 2@k & *Cr chan-
nel ~o *™Tc |z & 3 cross counting (ZiF & A &
BOLNEN =D THER TN 2.

BRMBBEOFEE, T TIKERLAZFETIT-
To. FERERYITHRIL U 72 MREREE DR RE X, HSt
BT Y 0> OiURER 100% & LTRHEAL, 7
Z7i7’m v bLTz.

R AERMARDREE

EBRMELE LT, KEF 26.8gm (25.4~29.8)

DEZEF~<y 2 CZHI0EHO LD I L& v/,

DEFERIEICE Y =y 2 3CE D Mk 2ml %15
T, T TICRLAFET, 7 Tc ElRMmER z 7F
RIL, $92.0m/ 0EBHREKREERE L. £
D 01ml &% 9L~y 2DRFHIRE v #Ik
WICHEE Le. B51%17104) L6043 B iz fiif 0.05
ml E2H72AXxr T —EACTIREIREL VR
MmL, 2EO2MOKBEREX D #isMEIzLY 04
ORTEE 2k, RIEEORITHEY, < v 2 AR
REEFHE L.

DA |

99mTc 1T TR MEKIC & 2 TR Mk B D RIE
(GICr iE & DLEE)

99mTe MR MR & 2 ERLIER O MERKE
¥, TTICREIERATWS Cr Eizkdzhi
H#k LT Table 1 iZ5RL7-. *™Tc iz X % 1E8R
W& (CBV-Tcg) %, *'Cr .z X %ff (CBV-Cr) %
100% & LTRET 5 L, LMEMZHELT104.6+
1.6% (R +iEHE#zE (SEM)) T, "™Tc itk 3
FAE L qtsis N, Fig | 3f# oBG% 2R
L72b DT, WMERZEAEEOHEZED - (0=
0.98, p<0.01). *7- *™Tc $#5.4% 304y o 15 3%
BHHUREE X Y sk 72 CBV-Tego 13, CBV-Cr iz
5T 109.6:2.9° (M+SEM) <, CBV-Tco X
D LEFREsN. WMEOMRE, Fig 2 0

Table 1 Determination of Circulating Blood Volume
(CBV) Using 9mTc RBC and 51Cr RBC

CBV-Tco CBV-Tc3o T
ase o o V=L
i e inml e, ™
1 3775 100 3826 101 3791
b 3912 100 4100 105 3922
3 4916 107 5019 109 4610
4 4873 115 4873 115 4228
5 3400 101 4035 119 3370
6 3721 115 4479 139 3230
7 2306 103 2422 108 2249
8 2930 110 3047 114 2729
9 2627 97 2891 107 2701

10 2291 107 2285 107 2145
11 4485 109 4497 109 4115
12 3238 102 3238 102 3188
13 2621 100 2621 100 2613

14 2793 99 2793 99 2817
Mean 104.6 109.6

+SEM +1.63 +2.85
CBV-Tco=

Radioactivity of standard x Volume injected x 100
Radioactivity of post-injection sample (at O time)
CBV-Tcso X
Radioactivity of standard x Volume injected x 100
Radioactivity of post-irjection sample (at 30 min.)

6.000 1
2 °
= °
© 4,000
S
-
3 [ )
2,000 = L
P <0.01
2,000 4,000 6,000
BV- (R ()

Fig. 1 Relationship between circulating blood volume
from 51Cr-labeled and ?9™Tc-labeled red cells.
Radioactivity at to was used in the calculation
of 99mTc method. Significant correlation was
noted between them.

» <, CBV-Cr & CBV-Tcs, DfEicix, HE DM
B33 % 2%, CBV-Cr ¢ CBV-Tco, Mo +aEEIE
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6.000 1
2
2 *
= ° °
' 4,000 1 * o
>
8
[ ]
()
() -
2,000 1 R=0.95
P < 0,01
2,990 4,000 6,000
CBV-Cr (M)

Fig. 2 Relationship between circulating blood volume
calculated from 51Cr and 9™Tc method, in
which radiaoctivity 30 minutes after injection
was used. Significant correlation was noted
between them.

Sl
2 1007
Q
S Cr-51
5 90 r
& Tc-99m
G 801
30 60 90 120 min

Fi

g. 3 Blood 99mTc and 5!Cr radioactivity. Each point
represents percent of activity at to. Vertical
bars represent 1 SEM for 14 individual deter-
mination.

CREERHRL 22 o7z (=095, p<0.01). 7z,
mTe & Cr & [FAMEICHE L IoiER] T~14 T,
CBV-Teo {3 CBV-Cr (zxfL 103.4£1.7%, CBV-
Tcgo (3 CBV-Cr icxfL 1058+1.8% T, #%«
3.4%, 58% ZFEE M.

Fig. 3 1%, *"Tc & XU *'Cr BRIk = 85
oMK Z R 0 Te LR D J5 2%, *'Cr

DENIVLELBHOLTWAEZ L ERLTNS,

Z LT, &5% 2B L U24rEH% 0 ¥ Tc iZ
WARMERIZ 33 2 gt oW, MCrozhic
HUKT, 24B:[#% T3, #HHFHICEEORD
2@ 7= (p<0.01) (Table 2). &kiz, °=Tc &z
FRIEREG-%, FEMICRT3MmiE 2m/ &, @

15 %1% (1978)

Table 2 Elution of RBC-bound ™Tc¢ in Vivo
% of RBC-bound activity at t=0

Time

99mT¢ 51Cr
30 min 95.7+1.7 (14) 98.9+0.6 (14)
2 hrs 86.34+2.3 (14) 92.3+2.9 (14)
24 hrs 59.742.6%( 6) 89.84-6.6 ( 6)

Mean of percent activity=-SEM

Number in parentheses, patients investigated in each
group.

* significant difference between °°™Tc and 5!Cr
(P<0.01).

Table 3 Comparison of Radioactivity tetween 9™Tc-
labeled Blood and Red Cells in the Cir-
culating Blood

9% of radioactivity at t=0

Time (min)
Blood Red Cells
10 98.3+0.4 98.3+0.6
30 95.7+1.7 95.3+1.8
60 92.8+1.3 92.3+1.5
120 86.3+2.3 86.7+£2.6

Mean of percent activity --SEM
for 14 individual determination.

% 2ml ZPEiEL THE B 3 FRIMBRFETETE O K
RERE Lz 25, MEMCIHHENTEE
XD b h o 7= (Table 3).

) AER MR ORIE

C3H <~ v = 10 i 9 FEo> *™Tc FZHIR M Bk iz
& % fE%R M & O RITE ik 2 Table 4 (277 L 7=,
9 ILDEHg T, 1.70+0.06 m/, A& (gm) ¢ 6.35+
0.18% 235 b7z,

Table 4 Circulating Blood Volume (CBV) in the

Mouse
Animal No. CBV (ml) CBV/B.W. (%)
1 1.56 6.0
2 1.82 6.8
3 1.35 5.3
4 1.66 6.0
5 1.83 6.9
6 1.94 6.5
7 1.78 6.8
8 1.82 6.6
9 1.57 6.2
Mean+SEM 1.701 +0.062 6.35+0.18

B. W.: body weight (gm)
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£ =

9mTe & W fERILIREORIEX, LA,
FRMEREH D & v SnClz-2H0 %38tA & L TH
7~ Korubin®, Hegde”, Eckelman®, Schmidt®
LOWENRD B, RMIEHRRLEL, Thid
I53% <L DT 2 VWA LERD -, £H,
F7-HiE, & &0 invitro TOWEN L LS X,
CIS SR MERERMA * v + 2HV THERMIKED
BUEZT-722, FHINTROBNMERROL L
T O FERIMRERE D@L E, File b OF~7H
B, CISHIAxy MERID G &2 -7z Du-
cassou, Bardy 5D 75 206D LDDHRTH
510, T EHFRMEKIC X 2 ERMBRRE D
HEr, BERLMEENLIhL TS 2Cr e
Helr U7z, 9™ Tc R ERiZ in vivo I8 W T,
in vitro TH5NBLLED elution 345D
T, REORM AT, #MIMECX D 04ICBT
BRMIROHHEEZ RO TH LHHZITo72. %
DA, UCr EICH LT 4.6% £LFHESH,
99mTe {8 3R MER 5% 305> D FURRE & A v TaF
Briul, BERLEERZTY9.6% £ kolk.
2L, ZOEFFRICE, BRICRRBERRMER L
M MIER (Case 6) 5 ATWSD. Ll
NOWHEMICHFTOME T2, %098 (p
<0.01) TH b, MIMEEZHCIUTKEES % DN
DEETCHBOGREZEE TSI ENTED LH
maihs.

onTe |z X % fRRMIEELZHE SN Z 0,
wmTe pFfRMERL » » elution A3 2 B < 13%,
245 T A% FREEL MCr I L THE LSV
HrBbh3. ZOKFIFZSH in vitro T
plasma (2 il Lz & 185172 2B T 6%,
24EEET11% X YK E <, invivo KBV TS
51z elution BNELL A5 bDEEbRE. ZD
X 51z in vivo 2B W T Tc ik fmEk o
23 MCr it LTREL WA+ 2 EEIE, JE
ENTEAVD, KOEALZOEHOFIZEHL
ENDTHAH. | D3 EHMERAS plasma (21§
F|xhbz LT, plasma OTEfEX *mTc FEHD

EVOEHR T, o elution AHxr b5z
LiX, oI LI A THB D,
#2013, EHAx v bics<xh3 SnCl+2H:0
CREEERAOH D = Lix, K&E® SnClz+2H:0 %
AWs0iT, BEMKICEIB v F7574
—BHEID LV IBEPLLHALNTHIY, F
A BEORE TR D b, BRUEE MR fE 5
(Table 1 »Case 6) T, Cr tECizXER o 721T
bbb, T FERRE CRMER O M &
Ef- Lz, ZoFlIcBWTIiX, ERMEECr
D115%, 30MEEXRAWD LFEITI39% L £ HE
ThTwna.

PEok >z, *mTc iR iEkix >Cr oz h
X v 4 elution 23E L3, £ & FRMmER DS
B BRI B VW TEIZ 2 <, elute S ¥ Tc
BELICHRSH, BRI LidhvweHE
Zbhd.

wmTe (2 & % BEROEROJEICB W T,
"mTe pelution 3% % Z LIk b, 3~4EHERM L
TR R 2R, FsMEIC X D to DhH
PR D Z L ANLIEL 72328, 0Tc 5 X V°ICr
FIRFE#IC X Y BIE L7z CBV-Tcs (3 CBV-Cr
L V58%FNEWIRRIE UEB T~14) » 5, K
&2 CTHIE L7ER 1~5 e T CBV-Ty %
FIIE(REX 1.058 T3 L2 X VR - EERIMIK
BOWIEE2 CBV-Cr LigklL7-&z 5, 103.8
+3.6% (MESEM) Ot &fFrc. L7cdi~>T,

1 BlORIM O THERRICL VMIELT, XD
ELWERMEEZRDDZELFRETHD.

9mTe 23 5ICT ICH L TERTWAEHO 1 543,
BRE N D T DPRREN DN L THD. H
BB RER &RV L VAT, T
b 100pCi WL EDOLEBI VD 57
LHRIIE & " Tc # T, 1~1.4mrad, 100 mrad,
S1Cr = 25mrad, 2000 mrad &7z ) %Tc #4349
120 CH 5. £7z BU-RISA 10 ¢Ci # iz &
i3, 25T 3~4mrad T, mTc a8 1/3~1/4 &
5. i, WMENOZT 2REE, BRIERRF®
& %12 30~40 43, 100 £Ci ZHik 5 & LT, *=Tc
%, 0.004mr, 3'Cr T 0.0l mr &7z b, ¥mTc ik
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13 Cr D 25 LA SR B, Zhi, *rTc
FOEEHRAY Yy EBAVDZ LX) 90% LA
FoEHRRELNEOT, [H¥D SnCly-2H0
FRWDHEL D VERICHWS P Tc 207
CLTHLIWZ ELHEBRLTVS.

9mTe WIEHICH W5 Mk *Cr @ 1/10 T
k<, gV BOMBTHWEHERELND.
Tz ki, MERERSEREICE W TERN
o mBRLIKR LM OICERTHS. Hikkb
1, AEEBALT, C3H 1058~ v 2 DIER
miEE kw25, Z 0T 1.70+£0.06 m/ ({f
& (gm) @ 6.35+0.18%) T, Zihix Boggs 5P
2% Fe EHFMmEKEZH W THEIE L2fE 1.71 m/
(1.69~1.80 m/) % Oakley'® D{f£H (gm) » 6.32
%& LIcfHEIC L —&LTW3.
ERMIEEDOREIC *~Tc 25 Z & OFR
BROFEHENBEZ OGNS,

1) SCriclb L CHEFiTw+ 5 g g25491/20
THD. ZHFNRICBWTRHRICEREED S.
2) EMZMEROARER L RRMREORE

B YELERSNDGEEER " Te ko H o kv

3) EHicE WL THY 2 MmikE, Cr OF
110 TcXwv. ZhAb/NECBWTERITSHY, %
7o EEREIZ B W TER/N O MR %D DI
BRTHB.

4) 9mTc 3 SCr OFEIRICL HREElTH D,

5) WA HICETIE Y Cric ke LE WS

EAELh, S0 bicT -2 EsRS.

6) mTc 3ENRHIEETH S 0Tl RI
BREOKEIZKED Z L.

Wiz, SICric ERTRALBNRD D HITRD
WO THB.

1) mTc i1 elution 3% % 7= 3~4 [Al ORI
ELELTS.

2) SCrE TRERIMIEE & FIFFCRD b 2K
MERFHF A ORE N " Tc TRAFETH 5.

Z 0¥

1D *"Tc RMFAZHA* v b & AV THRMER
REHL, BRMEEEZRD. " Tcikizk 3

15 %1% (1978)

TEERME T, ko MCr itk sEzh e k<
FE L7z r=0.98, p<0.01) 23, F34.6%i3 &¥%
CEE &R, *Tc oFEMmEk X v o elutioniz & %
TewEBbhi.

2) *mTc ki, Eikicswl *Cr #ickL,
1/10 O ik & TR VIR EES F 5B O T, FEBR
B L LT~y 2 OfERMikEE, *Tc ik
FILEk 2 AV Txk®, 1.7040.06 m/ (A& gm o
6.35+0.18) DfE x5 7-.

3) ¥mTc ki, *Cr Bk LEREOZ T S
BRENR120THZ0T, PMECEBEYRLIRET S
VEDOHDLZMESLCODASERNCERTHS. L
¥, *mTc (3EE#HifEk X v » elution RNAH LR B
DT, FEORMEZTI2LENHS.

FEfbsizpicy, T FMKEHRAx » MTCK-
11) 2RV 7RSI PV TS LT
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Summary

Blood Cell Labeling with Technetium-99m (II)
Measurement of Circulating Blood Volume by %=Tc-labeled
Red Blood Cells

Tatsumi UCHIDA#*, Hiroshi YOSHIDA*, Shin MATSUDA*, Hideo KIMURA¥*,
Nobuo MIURA*, Tokuo YUI*, Tetsugoro TANAKA*, Tsuyoshi AKIZUKI,*
Shigeo KARIYONE*, Masaru SAITO**, and Toshiyuki KIDA***,

*The First Department of Internal Medicine, ** Radioisotope Laboratory and
*** Department of Radiology, Fukushima Medical College

Using a labeling method with mTc-pertech-
netate to red blood cells (RBC), circualating blood
volume was measured in comparison with that from
51Cr-labeled RBC method. The technique is easier
than already published methods, because CIS kit
for 9mTc-RBC labeling (TCK-11) became to be
available recently. Two mls of ACD-anticoagulated
blood were withdrawn and 0.5m/ of reducing
reagent prepared just before use was added to
blood, waiting 5 minutes and discarding the serum
after centrifugation, then adding 1004Ci of **=Tc.
After washing the labeled cells by isotonic saline,
cells were re-suspended in 10m/ of saline and in-
jected to the subjebt. Blood specimen was obtained
10, 30, 60 and 120 minutes after infusion and
blood volume was calculated by the usual way.

Circulating blood volume by %™Tc was well
correlated with that by 3Cr (r=0.98, p<0.01),

however, the values calculated from °°™Tc were
4.8 percent higher than those by 5!Cr, which
suggested the elution of **mT¢ from labeled RBC.
99mTc method has the advantages that higher radio-
acitvity can be obtained in small amount of blood,
which is useful in the determination of blood
volume in children or in small animals in the labo-
ratory. The measurement of blood volume of the
mouse was done by using ?°™Tc method. The
results were 1.70+0.06m/ (6.35+0.189%/gm),
which coincided with the values reported pre-
viously.

Because of it’s short half life and low radiation
dosage to the patient, **»Tc method will be re-
commended in the field of pediatrics or in patients
with polycythemia or congestive heart failure,
who are requested the repeated measurement of
blood volume.
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