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The Effects of Spleen Shielded Irradiation on 5Fe incorporation into Red Blood Cells
in Three Different Strains of Mice.

By

Jun-ichiro Hayakawa, Takehiko Tsuchiya and Hideo Eto

Division of Radiation Hazards, National Institute of Radiological Sciences

The authors reported previously there was a strain difference in splenic weight response to whole-
body X-irradiation, i.e., in relatively radiosensitive strains, CF #1/Nrs and RF mice, the splenic hyper-
plasia took place on 15-20 days after 350 R irradiation, whereas in relatively radioresistant strain C57BL/6,
the increase in spleen weight was not remarkable on those days.

In the present experiments, in order to compare the role of spleen in erythropoiesis among these
strains of mice, the protective effects of spleen shielding on radioiron incorporation into red blood cells
were observed in intact (Exp. 1) and preirradiated mice with whole-body 350 R. (Exp. 2). Furthermore,
a preliminary experiment on mortality for 30 days after 750 R irradiation with the spleen shielding was
carried out in these strains of mice (Exp. 3). The spleen and control shielding were performed with a
lead sheet, covering externally on the right or the left side of epigastric region.

The results obtained were as follows: Exp. 1: the spleen shielding effect in intact mice was the mest
prominent in CF#1/Nrs strain.  Exp. 2: in the preirradiated mice from CF§1/Nrs and RF strain the
spleen shielding was more effective than the control shielding, while in the mice from C57BL/6, the effect
of the spleen shielding was similar to that of the control shielding, though red cells in this strain took up
more radiciron than those in other two strains. Exp. 3: the mortality in the spleen shiclded CF§1/Nrs,
RF and C57BL/6 mice for thirty days after irradiation were 0, 2.5 and 10%,, respectively.

From these results it appeares that the function of spleen may genetically conditicned and the protec-
tive effect of the spleen shielding in irradiated mice may be related to the importance of the spleen in their

erythropoiesis.
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Table I Effect of whole-body and spleen
shielded irradiation on *Fe incorp-
oration into red blood cells in three
strains of mice.

Unirradiated| Whole-body| Spleen shieded
Strain Mean--S.E.| Mean+S.E, Mean+S.E,
% % %
29.7+ 2.0 | 3.5+ 0.4 7.4F 0.9
CSTBL/6 | ™ ("g) (o) (5
J 23.6+ 1.7 | 2.1+ 0.3 | 16.8-+ 1.8
CF#1/Nrs) ™™~ 3y (16) (D)
RF 29.4+ 1.5 | 0.9+ 0.0 | 4.9+ 0.6
(11) (10) (5)

Figures in parethese indicate number of mice

LT &5 e L@, SReTkuSe
WCIRBESERI9H To *Fe MBRIEARL, TR
Zbiifc & 5 ix ¢ overshooting ™ AR biviz .
PR, 2%\ N IGER Y U CTERH R T2k
LA ERS O\ HiE L FEk: Pattern % Lo
Ui, LEEHRSRE R\ 3 30 & Sof JRH R R g e
L) RCMFRIEARS L L,

%2, 2 CF§l/Nrs THER2, 1 &Mk £
SRS 18 B CRGEE R ST & o B R S %
frolfiies®ke i Lo Lic., MERFERHSO
“Fe fIEREA ASKIXES: 2, 1 OfER L AR
ERTOBBHE L IIELS, XLOREW K<Y
A, Tieh B EIRE & T 7 TR L T RSt
LicE&omEkEE AR (16.8%% 1) X bEw
flix Lo Lic.

Table IT Effects of shielded irradiation on %°Fe

incorporation into red cells in CF#1/Nrs

mice which received whole-body 350 R
irradiation 18 days before.

PT | F incoeporation, Spleen weight |
Shielding | Mean+S.E.% Mean=+S.E.% ‘
26.6+ 2.8 185+18 |

Spl | ,
pleen | 8 (8) |

| 5.8+ 1.1 76+ 6 |

Caontrol | (9) | (9) I

Figures in parentheses indicate number of mice

52, 3CFRIJCL ToRilEsith: o Ml &
B cOFRHOZI K&k, £HBY
BB CoOFEBHY 3 ZHO~ Y 220w T
T ad 3 Lab L. C57B L Tk,
*IRGERRE & LD 2 R L D E v ¥Fe MmERER
AE% L Lic. LaL, CFEl/Nis, RF i
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Fig. 1 Changes of spleen shielding effects after
the 1st 350 R whole-body irradiation.
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Table III Effects of shielding irradiation on
%iFe ncorporation into red cells in
three strains of mice which recei-
ved 350 R whole-body irradiation
11 days before.

| Spleen shielded | Control shielded

i Strain | Mean::S.E. 9| MeanzS.E. %
l cBL/S | 15.((};_%)2.8 = 14.?-0_5)1.?
B e
| RF : 11'.211(‘: 1.3 5.?-1_5)0.5

Figures in parentheses indicate number of mice,

FERRE & M FREERE T 0E N FE LV OIH L
T, CS57B LTI DELED bRt 2.
EER 3, JREH 750R MAE30H HIFETR,
SR 7T50R BN & 2 4 Rl 0 FET-HRI1TFE 4
LTk 5, CF§l/Nrs, RF, C57BL/6 ¢ %
heh, 0%, 2.5%, 10%, THhi. ¥i@E
BRICBH ST e S Bhhe L A FETRint
NEN3T.5%, 43.4%, 46.6%TH v, MEkIR
Ot & IR 2 Ld L,
£ =
W AIRATAS Fe MIREEAR O EF 2 b1 b
FREEC~Y ADRHIC X > TEORD SR o
sk, BT oRRmERE mEREH R X T R
DLl LDTLDTHE. DL HRENED
L5 Bz X 5 bbb, BETRPOATR
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Table IV Effects of spleen shielding on radiation mortality in three strains of mice

Spleen shielded 750 R Non-shielded 750 R
No, of mice | No. of dying | Morialtty% | No, of mice | No. of dying | Mortality2
C57BL/ 6 30 3 10.0 15 7 46.6
CF #1/Nrs 34 0 0 16 6 37.5
RF 39 1 2.5 23 10 43.4
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— & TEEBE TS D TR 2 HR
Bl b bhie LD (30) A CFg 1 /Nis,
RF, C57BL/6 23##%Fh 510R, 544R, 606R
ThHOt=ORL LTEL B o L PR RE E s
E OB &ML 2 DB ERT HHERD D
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B THELEELLRD.
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2@ 5 EHITE & \ i B B RS It o HTE AR
OEEE L 2s7x Y EERBEL B D &\ ) Bl D
E2HPPEfThBIEL T WSt 5 HoM
T Stem cell DIFEFERITOWTOHRE” oL
EZBHE, ﬁ%ﬁﬁ*@%ﬁﬁ%ﬁ~ﬂ®¥ﬁ
N 5EZLBEKHHMETHY, oHEX
TZOREBHPTES
e EWEFI whicbh, BHRAT, 46, XHRE
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