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Effect of bleeding on recovery of erythropoiesis
in mice after irradiation
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Radioprotective effect of bleeding was studied by the depletion of 0.4 ml of blood immediately
after the whole body irradiation. As the indicator of this experiment, 30-day survival rate was used.
To analyse the effect of bleeding, erythropoietic recovery after irradiation was examined. Before these
experiments, erythropoietic activity after the depletion was examined in the non-irradiated mice. Also,
radioactive iron uptake was measured in femur and spleen as an indicator of erythropoietic activity in both
irradiated and non-irradiated groups. The experimental results were as follows:

1) Increase in 30-day survival rate was noted; 40%, in the group of blood depletion after 700 R
irradiation, but enly 159, in the group without blood depletion.

2) Marked erythropoietic activity was observed in the spleen in blood-depleted mice, but this
activity was not increased in the femur bone marrow.

3) Gradual and relatively early increase in iron-59 uptake was observed in the blood-depleted
mice immediately after irradiation but not in those with irradiation alone. This phenomenon indicates
the early recovery of erythropoietic repopulation in the spleen.

4) Mean number of endogenous spleen colonies was 13 and 27 respectively, in the mice without

and with blood depletion immediately after 750 R. irradiation.
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Fig. 1 Turnover of Fe-59 in the femur and spleen
following injection of ¥FeCl,. Mice were in-
jected with 0.54Ci of *FeCl, and killed at va-
rious intervals thereafter. The Fe-59 uptake by
the femur and spleen was measured. Each point
represents the mean+S.E. for 4-8mice.
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Fig. 2 Effect of bleeding of 0.4 ml blood on Fe-
59 uptake in femoral marrow (a) and spleen
(b). Mice were bled by orbital sinus puncture.
Iron uptake into marrow and spleen was determi-
ned by injecting **FeCl,. Each point represents
the mean+S.E, for 5-8mice.
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Fig. 3 Spleen weight response in mice after blee-
ding. Mice were bled by orbital sinus puncture.
At various time intervals thereafter spleens were
removed and weighed, Each point represents
the mean+S.E. for 5-8mice.
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Fig. 4 Effect of bleeding immediately after 700 R
irradiation on thirty days percent survival in mice.
Experiment mice were depleted immediately
after irradiation. Controls received irradiation
only. Animal death was obserbed for 30 days.
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Fig. 5 Effcet of bleeding immediately after 600 R
irradiation on femoral Fe-59 uptake. Mice were
depleted after irradiation, Controls received
irradiation only. At various intervals, mice were
injected with Fe-59 and killed 8 hours later.
Fe-59 counts per femur were made. Each point
represents the mean+S.E. for 5-8mice.
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Fig. 6 Effect of depletion immediately after irra-
diation on splenic Fe-59 uptake., Mice were
depleted after irradiation. Controls received irra
diation only. At various intervals, mice were
injected with Fe-59 and sacrificed 8 hours later.
Fe-59 counts per spleen were made. Each point
represents the mean=+S.E. for 5-8mice.
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Fig. 7 Spleen weight response in mice bled im-
mediately after irradiation, as compared to irra-
diated controls, Mice were depleted after irra-
diation and the spleen weight was measured at
various intervals. Each point represents the
mean=S.E. for 3-8mice.
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Fig. 8. Effect of depletion on endogenous spleen
colonies. Mice were bled shortly after irradia-
tion with 750 R. Controls were given irradiation
only. Spleens were harvested 8 days later, and
colonies were counted. Each point represents the
mean=+85.E. for 8 mice.

Fig. 6 TR Lic & & A D~ 7 A TOREH 3
H B2 510H B % TogRimak R Mg o B 7e |
ek TaiELbRS.

5. WA= r=—

Fig. 8% ®Co # v~ —# 750R B&#4 8 A H

HAREZRERFESUE 5355 H45

TO= v ADEEICAE T 5 NEMM = » = —$r
ST A Em oKLY R,

AEERE =2 » = —BXBHOLD <Y 2D 7N
— 7 CEHIBTH b, BEHEEm 7 v — 713
7T HOTC.

v, & &

=Y AT 1,000 REVF DR SHRIBSHT X 53E
T, BEmRAROBEC XS, b i MmE
THHEEZLATWA, TDRH, =7 AD30
HAEFFRILBEHE O iR O [EIE OREA R < K
FFLTCD . =9 ADHGHRRSE B & 045
REHE L LT, —i#C, LDgygyy THREHISB. =
7 AD LDggegey HIRETHHETFE LTEZLBRT
Wh b0k, &IOS Eo#R
1939 AT ~ v AICHAET S nAllaf 2R
PG LB B . = 7 AD LDyl % D, 3
Kooy s, ABEHRME XoThZed 5. LH
Smith®® |3 BE ST ~ ¥ 212 phenylhydrazine % #¥
B e, HEROERTAZ LR LI, X,
Marsh 5 (XPBEHHHTICEMmMT 5 &, ~ v ADERF
R LA Lo CFU-s 2105835 L%
BT\5B, —F, BRHEMW 3=y 2% BRI
{Gifn Ltz b, running %2{Tiche 5 &, 30H4ERF
RBHE LR L, T ORSHHEHE TS M o8 n
FHBELTWAZ EER LI,

L& L, G phenylhydrazine oibiic X
5~y ADAEFR LR OB, EimSIIFEFO

THE, BoTw5 EEHIE L TS, REHIL
EOBEIEFRY B LTS 22Dy 2D
7 — 7, BERT e, AR
FELTHS., F LT, LDyup OEiT o 0 4R
R LR L TWA LELBRD. &
ZAM, Fig 4 TR LURBEEOEMmMIZ X %30
EHRO EF, BEHR QLB ERI Tl
< BHEEOEMmFR, & <CEmREHE o EE
ZHRFE LT 5.

Fig. 6 (XM w2 {5 &35 &, R Cligk
WL D IATRE A LIciREFERR R~ b Ll
2, BHEHOZO~ Yy ARENT, BifficEbhs



EF504F 4 A250

TEERRLTWS. A, BEmTsC itk
T, BRI coiesifaoiEE i RE S h, R
Hr D BEREAIRRE Y B B RELL T el AT i,
Fricw i o fifas KB~ TAT 5728
2, EEERL TV ASHEINT D EEEIEL T
% (Fig. 4).

Chervenick L2 XAEMEN = » = —JEHIAE %
fioC, SHEBsEicX b, CFU-s o#ffE Ly
{2t <, BH%c CFUs o 7— )
HHBHEL TP 35 &, CFUs i3 b 7 L
iz self-replication %7 5 Lih-<T\w5b. %+ LT,
CFU-s o4y{bix CFU-s »35 % MifELL i 3 L
ffgicig o 5. Degowin 5 4, JE 5 o el TR
BogEReBTuwas,. —JF, FIEPE 500 R ALt
HBOBEIMT, I0HBD=v 2 © Bffiio CFU-s
DML TWDZ EXHREL TS,

Pl Eo#dE e, REEROME TOM O bh
A DEIHEOEMMIZ L B {REER2WTIE, FEHIT
WORRICHE %2 T\ b .

B E#OEMmICZ X b, Erythropoietin-respon-
sive cell (ERC) 23RZFERA~ DM RS h,
T DfEE, CFUs ERC~GMET 5. Thi
W5 7o, Go Hlich s CFU-s p3¥hE % Bl
T5. T, BEOHRD~ Y AREXT, &
=<2k, Fifido CFUs ofuxX v 5
b B EieiE L, CFU-s {& b3 5% Beh
#HFT%. ERCOFHRERF~ O kst CFU-=s
O FIRERA Z LIT2WTIE, W 2hD
ﬁ%?ﬁ;é El 5)11)1'}')_

L AT, AR, generation time!®,
BIEMR RIS~ v ATk T B BRERE ) Ve & O
b, Hififro CFU-s L pgffho CFU-siX,
BEACESTWA LEZ DR TV, Bib, B
ligi> CFU-s (XFHfio CFU-s X b b RIFBMAR~
—E¥pE4r L L 7= unipotential oEglE & %< &
ATHWES. &SEloFEHTE, Fig.2, Fig.3 X
b, EE~vAREMTAZ L), BT
Z g OfERER O ERE R Licht, BTk
& A ETRRE oz &, Kot Fruhm-
an®, INEILUP OB S, = v AR

185--(15)

BRFA~—#45{k L7 unipotential CFU-s% 4 { 4;
DT LAVREEE NG,

FoC, Birhc CFU=s 235 2 BIfELl Fic g
MUT, MET 544 %x e CFUs 12, —if
D ~ T8y L, & o T unipotential CFU-s |
b, WL T2 r= %R TA. FDizd
2, BEHOEMZ X ), NEMEE= = =ik
Wt s (Fig.8). CFU-s 23 o b HEA~B
45z L%, Rencricca'”? jz X+>C, phenylhy-
drazine 5~ v AT, RULHMIE~YRADW=x
Y b rA=F 5T Shadduck B X oTR
BERTW5S,

A LR TOEMC X 5308 EFED LR L NE
P = = —FOEINOEIFHIZ, Puo® 078 1L
TR BERORNC L B~ v ADEFROERIT,
NAMER 2 » = —HOZRIBPIELTWB L5
FerE—EKT5.

L#sL, Boggs? 5% C57BLxXDBAJF; < =
TS 1 Bid] B B e 5o hd, NEEM=
r = - OBEIMIED bhig\ ERNTW S, —
77, EEEBHEOI0H AFEROEMIC & 5
ADERIL, TV ADRMCLVEDSHDZ L%

HLTw5., BHEEOEMIC X H30HEFRD
ERDRANZL, CFU-s OFH D& R~ O BE
DRPNEBEBRLT VB L BB THZ LHTESD
By, A DR O BSHR RS 0 2E OIFRE &
T, 48, BRIWHREMETHAS.

V. & B

wu AD MR OXER & YT 35 HiY
T, BHED 0.4cciBII X %5~ v ADI0H 4R
D EFITOWTHR L, ROBREE-.

(1) = v R DM MR O ik Rl o 2E
AR RE RS —DRE THS. '

(2) %Co ' v=—# TOORBHE © vv 2
DI0HAEFFRIXISS (3 /20) THhH, BHEE
EIl% T2l o 21340% (8,720) Th-of:.

(3) FRSIEE D5 AL DB % #k D IEIRER TA
A&, BHIIELOPERL DAL, B
I ~ 7 A TREDER D A% OEE OIEHEL TR
dhhic,



186—(16)

(4) %Co #» v——4 750R BEI% 8 HE ©
JREEONAEM =2 » = —5u%, B XoT 2 fEic
B L.

(6) HEHRBAROEmIC L5~y 2 D30H
R0 LR L, CFU-s oifjf, /beDBifR
oW 2% 7.

Br&kscyy, HEEEECEFRZERE, RO
WL B IRBH G, BHAREULCE BB LE
7.

ZHXOHEE & H0EAAELRHBRES T REL
f.

References

1) Boggs, D.R., Marsh, J.C., Chervenick, P.A.,
Cartwright, G.E., and Wintrobe, M.M.:
Radiat. Res. 35 (1968), 68—77.

2) Chervenick, P.A., and Boggs, D.R.: Blood
37 (1971), 568—580.

3) Degowin, R.L., Miller, S.H., and Grund,
F.M.: ]J. Lab. Clin, Med. 77 (1971), 219—
227.

4) Fruhman, G.J.:
258—271.

5) Guzman, E., and Lajtha, L.G.: Cell Tissue
Kinet. 3 (1970), 91—98.

6) P IBHE : BFESE, 28 (1973) 1720—1732.

7) Juhas, J.M., and Storer, ]J.B.: Radiat. Res.
35 (1967), 596—605.

8) Juraskova, V., and Drasil, V.: Int.]. Radiat.
Biol. 11 (1966), 531—537.

9) MEIWGR : BEKSE, 32 (1972) 50--62.

10) Kretchmar, A.L., and Conover, W.R.: Blood

Z. Zellforsch. 75 (1966),

11)
12)
13)
14)
15)
16)

17)

18)

19)

20)

21)

22)
23)

24)

25)

HARESERERESHEE H6% 45

36 (1970), 772—776.

Lajtha, L.G., Gilbert, C.W., and Guzman,
E.: Brit. J. Haematol. 20 (1971), 343—354.
Maursh, J.C., Chervenick, P.A., and Cartwright,
G.E.: J. Cell Physiol. 71 (1968), 65-—76.
Naidu, N.V., and Reddi, O.S.: Nature 214
(1967), 1223--1224.

Porteous, D.D., Lajtha, L.G.: Brit. J.
Haematol. 12 (1966), 177-—188.

Proukakis, C., and Lindop, P.J.: Nature 215
(1967), 655—656.

Puro, E.A., and Clark, G.M.: Radiat. Res.
52 (1972), 115—129.

Rencricca, N.L., Rizzoli, V., Howard, D.,
Duffy, P., and Stohlman, F., Jr.: Blood 36
(1970), 764—771.

Schofield, R.: Cell Tissue Kinet. 3 (1970),
119-—130.

Shadduck, P.K., Tyler, W., Porcellini, A.,
Howard, D.E., and Stohlman, F., Jr.: Radiat.
Res. 50 (1972), 379-—387.

Smith, L.H., and Mckinley, T.W.: Proc. Soc.
Exp. Biol. (N.Y.) 129 (1968), 702—705.
Smith, W.W., Brecher, G., Fred, S., and
Budd, R.A.: Radiat. Res. 27 (1966), 710—
717.

Sugahara, T., and Tanaka, T.: Int. J.
Radiat. Biol. 18 (1970), 395—397.

Sugahara, T., Tanaka, T. and Antonin, V.:
J. Radiat, Res. 8 (1967) 152—-160.

Sugahara, T., Tanaka, T., Nagata, H., Man-i,
M., and Kikuchi, K.: Comparative cellular
and species radiosensitivity, p. 30. Igaku-Shoin.
(1969).

TEHRE : USRS oBH, 175, WAEE,




