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The Effects of in Vitro #°Co-y-irradiation on 5Cr-labeled Red Blood Cells

Daizi Ishikawa, M.D.* and Hiroshi Yasukochi, M.D.#*
Department of Radiology, Faculty of Medicine, University of Tokyo, Tokyc, Japan
(Director: Prof. T. Miyakawa)

Recently the clinical evaluations of splenic scintiscanning are increasing to diagnose the masses in
the abdomen and the hematological diseases. For these purposes many agents are proposed to have clear
scintigrams of the spleen. But these methods have some disadvantages. 19"Hg- or ***Hg-labeled MHP
method is a simple and superior method in present, but has problems on toxity for red blood cells and
deposit in kidneys of leaked radiomercury. The heat treated 5!Cr labeled red blood cell method has less
problems on these points but trouble method and sometimes it is difficult to get diagnosable splenic scinti-
grams because of the aging degree of red blood cells being very labil by incubation temperature and time.
Instead of heat treatment of the labeled red blood cells, we discussed about the treatment by Co-y-
irradiation. 'We employed this y-treated labeled red blood cells to the donner patient for the scanning
of the spleen. By this method the reproductivity of the grade of destructing red blood cells is superior
than that of heat treating method and better scintigrams are obtained. For this purpose we have investi-
gated the destruction grade of the red blood cells by y-irradiation. The remarkable destruction of the
red blood cells start from about 300,000 R and 25% of the red blood cells are destructed at 400,000 R
irradiated.

The best scintigrams are obtained by the red blood cell irradiated by the dose between 300,000 R
and 340,000 R. Several comparisons are investigated on this point between the y-treated and the heat
treated red blood cells and shown in the figures.

Lastly the red blood cell aging by the y-irradiation is suggested from the dialy destruction of the cells
stored in freezer after 350,000 R irradiated. The grade of the destruction of the red blood cells are 50%,
one day after irradiation and 90%, after two days. The determination of the cell aging must be examined
by cell life determined by the patient in vivo, but this in vivo decay suggests the applicability to shorten
the cell life determination method if the relation between the irradiation dose in vitro and cell suvivals
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in vivo is obtained. By this report, the aging of red blood cells by ¢Co-y-irradiations is discussed com-

pared with that of heat treating method and some clinical applicabilities are suggested on the spleen

scintigram procedures and red cell life determinations.

HERUHEKN

196043k, Ao ke ¥Cr % S~ L
T, ZEOMEEZIT Iz THAEIhPTL,
It Lo 2ATAF Y v = v /%0,
M var S aeids hEnBIhIER LTk
fo. Rh (4) oREfEARMIRAIEDE, NEMZEH
X AU, BV EavTibh, Bk
WMIBET X B> v 7T ARE  — R FIH
X TKE. LU 1964EED B YHg ¥k
W Hg -¢iE#E 17 BMHP (bromo-l-mercuri-2-
hydroxypropane) 35 k¢ MHP (l-mercuri-2-
hydroxypropane) i3 %Cr @ik S e & 2T
b HE4cikd BB AG-bh T\ 5. Heg*-
MHP 33885 < hi-MH P 2 E#(b22E e X
DT, ZOFMEAEIMET S 0T, “OryLit
B U i EMl AT B & 2 H B YCr
YEET —MLic&Exdsb. Ll 2ok
TIHCHRMBAEE X h 5 & Hg* B
L, B v9 75,0 5ky Bt 5
&, M *Hg-MHP 2§ LIioB&13E ol
EAAEL, TR WE LTHW S b lolEi
gD > v 77 sRECEEYET L5 KA
b, FoT\wB, & HII96TAEI I B B A RE
L LT ¥ Te #FmEkic <1 LT, Rrvss
I AEEBLRL LTI TR 52, RS
BOFEROBME L X VERfEORE B T inu.
ey v 7T 23R, iR ] S b O ALEREE
CroTie L, XhELo RI wpeihEs
¥, CTEIIH, FE SRR~ 0By
PDied Uitz & EFHEoMifn s L exFBREL
Tw5b, FEOMBHEE VS FICB\WTIIMHP
BERER TV EELE R 2\, ML ZhIX
BE~OBBEROMENKE L, FPRELIE
Wiedie THECIFIENDH B P Te kb MK
WoRIEIEY » b *'Cr g —Hhic # T8
LoRhs. Cr ofkmERAEER, BB
LA, B L5, FoFErgfEchsE

A ORA, TichbbAE &R REIE
Hev oyl ch s, BAEDEE49.5
‘T 1°CE 3L SEd i ERM oR A WLE & e b
IR o IRy s & e AU EIF I~ 0 HE8 % 1
LIFERoER b i e B s»d3. ToTth
Rbiut Cr iRMmERIC 7~ LTh, %Co-
T FCEE Lk Ing L i Lo Tl v
F 7T A%B5 L, WOICHRMEREES @R 0§
BRI o, %Co B DBE KT %
ARIOER D In4r i BVE & B b iR R e svE
WEIBSRLO TRV EOBED S LT
oz, R BT k5 PR R L
.
H &k

10ml o EH MK A R L 6 ml © A C DN
% %Cr, 400xCi %z R (21°C) W TH 1R
MR CIRE Lot L, ks uwi7 Az
A2 VER 100mg% Nz Rk S hithote Cr %38
T LEESROEEY Pt Lz, &5 LTHLE
HokmEkw 2 4 L—J% “Co Wghc X%, i)
IR X AEBFEH L.

(REw k& 58 : Mk 2 52347 140°C,
50°C, 60°C»EE Iz A} incubation time % %
HER, 404y, 804, 1204ChndrikiBoiHZix
7ot BECngRESY <51 in vivo
TR aHEMOIENDLIETH BN, T TIRE
BB & 5 ERCHAEE U ok Bk & P X
DR ik B RBEoREeRFESIRHET 2
il FHEgmEo RI yvsv-—-v
a v v —THIELE £EEEKCTI
BIgEE U B a bk LR D 2 US40
s\ T BOPIE L HEEY R, Inisfiic
incukation time 30432 X % AR il &
BRIz s\ T2

(*°Co MRghe X 28 : M¥E% 1 ml 358
0 UREBRETF %Rt *Co RTHE K X
D205 R X h90F R ¥ CI07 Efic RS & 1T\

— 38 —



Mifnd54 3 H25H

BE0SHA L AERRAEKCT 1 EFE LER
RrRD1. D EOERER Y vl ~<5m<
B O30 R X W40 R o cE b5 =
ExEY e %Cr % 7 ~L Lz A CDIfi#10ml
(BB My 5 ml, ACD #5ml) #8ml & 1ml
L 1mliz34L8ml & 1ml oACDMmyE34
FRIBEL, 8ml %4 LBl L24ks
it X O4BRHERIC A ¥ v = v 7 2T >
vF 77 sk B, ¥ lml 3RARAIEY
BEFL, fllo 1ml 3z %Co BfreTFavie
=& LT OB 2 T2, %% 0 HELaN
BHERA LI 1ml oK 2 &k - 2 CoRpRnc
RELTW. ABAFYv=v /I 3ESH 2 1

VFEZVARADAF VF—T2) A =& —|T

TR —Hodor#EH L.
w B

1. FRIBREFEHEWE O BB E B oW T.

— A MR OWHEBNIHTIZ E, FELWw
PEIB OIS X 5 wBbh s tbhbhiifE4
ORET incubate Uiz >\T 1 [BIEES L
2B E L 2 EE LA 2 el L E 2SR
8D b\ D TLHEOEROPESEEIZE T 1
EH& L (K128,
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Fig. 1 The activity the sample after one-wash
and two-washes in variable incubation te-
mperature. No significant differences are
noticed between one- and two-washes. Round
marks show the red blood cells washed twi-
ce and black marks show once. (incubation
60 minutes).
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Fig. 2 The relative survival rate of red blood
cells in wvarious incubation temperature.
(incubation time 30 minutes).
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Fig. 3 The relative survival rate of red blood
cells in various incubation time. (incubati-
on temperature are 40°C, 50°C and 60°C).
Red blood cells are not destructed even 120
minutes later in 40°C, they are destructed
for about 409 at 50°C and about 809, at
60°C, 40 minutes later.
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Fig. 4 Destructions of red blood cells by %Co-

y-ray in vitro irradiation. The rapid ince-

ase of destruction starts between 30 10* and
35 10°R.
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Fig. 5 The destruction of irradiated red blood

cells stored in freezer. Upper curve means
physical decay of *Cr, next curve shows
control which is not irradiated. The lowest

curve shows the decay of red blood cells
with #Co-y-ray 34 10‘R irradiated.
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Fig. 6 Spleen scintigram by the irradiated
S1Cr labeled (eIls
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