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Histological and autoradiographycal studies of mouse
spleen after bleeding
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Department of Radiology, Yokohama City University School of Medicine
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Twenty eight day old about 15 gr white male mice of D.D. sirain were used in this experiment.
0.4 c.c. of blood the maximum safty depletion was taken from inside of eye. At 3, 6, 12, 24 hours and
2, 3, 5,7, 14 and 26 days after depletion, the animals were sucrificed. 30 minutes prior to the killing, 5
ci/gH-thymidine was injected intraperitoneally. The spleens were removed for the histological and
autoradiographical studies.

1) In the histological finding, the diminution of erythroblasts by depletion were seen to 6 hours
after. Afterwards, erythroblasts were gradually recovered. Subsequently, erythroblasts after 24 hours,
increased during day 1-5 after the depletion. Remarkable increasing of these cells were seen on day
2-5. On days 26, A number of proerythroblasts were decreased, and red pulp of spleen were fulled
with matured erythroblasts.

2) 6 hours after depletion, the heavy labeled cells were noted in the subcapsular portion of the
spleen and remarkably increased on day 2, then gradually decreased by day 5. In addition, these
cells were observed in number increased in pars, peri and interfollicularis at 6 to 24 hours after the deple-
tion. The heavy labeled cells are shown which, by its size, nuclear and cytoplasma shapes, most closely
resembles a proerythroblasts displaying fundamentally prolifirative activities.

3) 2-5 to 8-9 layers of heavy labeled cells were noted at the subcapsular portion of the spleen 6
hours after, and distinctly increased number of labeled cells at 12, 24 and 48 hours after, the experiment.
But these levels declined on day 5. Erythropoietic prolifirative figures are remarkable in pars subcap-
sularis, pars peritrabecularis and pars perifollicularis of the spleen on day 2.

Mean weight of on day 2 mesured 122.7 mg, and controls remained with in normal limits. So that
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the spleen weight were seen in all mice when approximatly 2—fold was noted. These means the absolute
number of cells at erythroblastic prolifirative compartment.

4) Mean grain count as hour in the figurer 2, noted increase at pars subcapsularis 6 to 48 hours
after the depletion, then decrease by day 3, and to return to the normal levels on day 5. In pars peri-
follicularis and pars peritrabecularis, the graphs also show increase in number on day 1, then decrease
on day 2-3 and return to control levels on day 5. These results are almost same as the results of heavy
labeled cells.

5) As they are shown in Fig. 3, the number of labeled cells were noted decrease in number at 6 hours,
increase at 12 hours and on day 5 after the experiments. In this reasens, the behavour of the prolifirative
activities is not certain. We belive that it is necessary to count these heavy labeled cells (stem cells?) or
mean grain counts as a indicater of high prolifirative activity of cell renewal system of mouse erythro-
poiesis, but inadequate to count all labeled cells (so- called labeling index).

6) After depletion, prolifirative activities seemed to appear first in pars, subcapsularis, then also

in pars perifollicularis and peritrabecularis.
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matic)normoblast # [\ 7z Polychromatic norm-
blast jZoHiffafE4, mitotic compartment 3%
T D SPERTEER DIz, 7ok 8Kk ( 100z
HER) LA L W% T4~ o B
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(1) g (Fig. 1. Table1 ).
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(2) ¥tk 3 ek (Fig. 2, Table1 ),
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(3) Eimpt 6 FF[H] (Fig. 3. Tablel ),
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Table 1 The table indicates the location of labeled erythroblasts and their grain counts and
mean grain counts in the spleen by the sequential examination after bleeding.

Marginal portion of the Section Inner portion of the Section

Grain Counts labeled Mean Grain Counts labeled | Mean
cells 7 Grai ce]ls/ 5
N / rain Grain
5~29 | 30~69 l 70~ 7100 | counts | 5~29 | 30-~69 | 70~ // 1p0 | counts
P
Cont. 403%o | 297 %o 16%e 715%o { 26.5 | 497%o | 143%0 450 644%o 15.5 |
3 his (a) 600 # 87~ 0w 689 ~ 13.5 | 593~ 13 #. 0 606 10.1
” (b) 299 » 375~ T3 # T4T » 37.5 626 89 # 1 713 # 17.1

6 hrs (a) 10~ 149 » 286 ~ 445 77.9 63 » 262 # 98 » 423 » 51.0
#  (b) 249 » 411 » 114 » 773 7 40.6 482 » 218 # 6 706 22.4
12 hrs (a) 56 # 607 »~ 142 ~ 802 » 50.3 265~ 534 # 15 # 820~ 34.3
7 (b 173 557 # 41 » 771 39.3 461 » 235# 4 690 » 23.8

24 hrs 199 » | 526~ 93~ 818 ~ 42.1 127 # 539 » 115~ 889~ 47.9
2 Days (3 # 72 # 144 ~ 779 # 51.9 365 # 446 » 17~ | 838« 31.8
3 Days(a) | 466~ 250 ~ 11 # 727 # 28.4 457 265~ 2 7247 24.3
” (b) | 367~ 3757 56 # 798 34.3 470 311~ 17 # 798 26.3
5 Days(a) 53 # 257 # 21 » 800 25.1 654 138 ~ 1 739 # 18.7

” (b) | 550~ | 233~ 8 T91 # 23.5 641 ~ 85 7 0~ 7267 15.2
7 Days(a) | 635~ 110~ 0 7457 15.56 756 # 8w 0~ 764 # 12.6
” (b) 31 549 » 175 # 755 # £6.9 382~ | 40T~ G 732# 29.2
2 weeks 104~ | 532~ 183 819~ 50.9 232~ 530 ~ 47 # 806 ~ 38.4
26 Days 576 # 39~ 0~ 615~ 11.9 547 0~ 0~ 547 » 8.7

R EROM I I, PR o—Ic ik
WM, B0t o BRI & B ER
Bk, MERE T LTRBRS. ol
TR T, WEIER O R S EERRERE
Ao, BEFEIEMEOE E b 23k b MR oikiE

Fig. 1. control. The heavy labeled cells are not
many inpars subcapsularis. Cell prolifiration
might be not active,

bbb,

(5) {HiEke4msfE] (Fig. 5. Tablel ),
KB 1 O S EERARIFERRIT AR L D 3 ~ 6
THRFEROEINI G TH B, P

Fig. 2. 3 hours after deplation. The heavy labe-
led cell in pars subcapsularis and inner portion
are also not many. Remarkable decrease cell
are noted in all parts.



Fig. 3. 6 hours after depletion, The scattered
heavy labeled cell in pars subcapsularis and
inner portion are noted.

Tig. 4. 12 hours after depletion,5 to 8 layers of
heavy labeled cells in pars subcapsularis are
noted. Thease cell are also presented as ‘group
of labeled cells at inner portion the spleen.

B & 2 A, B2t & © A SR
TEERD, NMERIAR LT 5 & o B L Bethic e
DTWHEZAHED D, Mo, o1
BT oV BT R RS B RS, %
R BRI A R ER T R & DA, BBk
BEnc X b EECEL TR Sh S, HMEE
OB E VIXHEAT, FORKEL LTOMRYERR
WO ez o L Bbh .

(6) Em#E2H (Fig. 6, Tablel ),

W DFRA £ ORI ETFEL D 3~ 65
B EZ AT, HEERFERORIINAR S

AR SO R H32% 9 1%

Fig. 5. 24 hours after depletion. The remarka-
blly increased mumber of heavy labeled cells
are presented in pars subcapsularis. In inne-
rportions in pars peritrabecularis and pars per-
ifollicularis scattered small groups of the heavy
labeled cell are noted. Probably newly appeared
erythroblasts are observed in the red pulp of
spleen.  In other parts, the group of less labe-
led cells are observed.

Fig. 6. 2 days after depletion. The more incre-
ased number of heavy labeled cells layers are
observed in pars subcapsularis increased. Cells
group of the heavy labeled cells increase irreg-
ularly, surrounding new born cells groups at
almost all parts of red pulp in inner portion.

ho. WL PRI S L L D WTRE
MR 2 B F R ER % 7 LT 5. AR
AR H R RO/ NMERIR S b, F
DY % & D F T SERRIERR 5 2 H RS h
%. IR EEEIRF BRGNS, HRES R o R,
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Fig. 7. 3 days after depletion. Partially increa-
sed heavy labeled cells are seen. The new
born cells groups are presented in almost all of

the red pulp.

Fig. 8. 5 days after depletion. I‘hc hcavy labe-
led cells are increase in pars subcapsularis and
decreased at inner portion. The new born cells
groups of less labeled cells are scattered in al-
most all of the red pulp.

W OT S S S EERD BB, i
TEEM e s B <, FoREREL L ToRy
BRIAEDGE MG TH 5.

() HBim#E3H

(a) LR A BRI A L
TS EBVE AR O 92 sz Ll AR I o 357
A AR DIERE A GRS B, SRS AR D
Hed b, -—ﬁﬂIUJ‘ﬂ&l?lHr?‘&L“C,f-bi‘oh%. [ 39555
DWRUTEYE & AFFERIBIL R0 B 5.

Fig. 9. 7 days afh:l depletion, The mcreased
heavy labeled cells are seen at pars subcapsul-
aris. Also labeled cells were increased at inner
portion,

Fig. 10. 2 weeks after depletion, The remarkablly
increased heavy labeled cells are noted at pars
subcapsularis. The heavy labeled cells were
also seen as group at pars peritrabecularis and
pars perifollicularis inner portion of the spleen.

(b) —¥o 5 BRI, 5~10/8
T L HIBAREDIINA B . F DM
LS BRI < RIS e . IS —Efic 3
WCHEEBAFRO/NERMNE SR 5. ZDOFiR
T—BOMIATEEDOE E D ZWI S TH S, Hik
Bt D K EBIIC B B hr I B SRR O RGA AL
hn (Fig.7, Tablel ),

(3) Em#s A

(a) —iRoBH D S ETHAFRFRIZ 3 ~ 6 JF
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Table 2 The tables shown spleen indices in
each case after bleeding. Increased spleen
index 2days after bleeding.

C(.)_m.I‘OI.. ! ____l

4 Body weight |spleen weight| spleen
(g) (mg) Index
| I | 1.0 54 11
| 2 12.5 55 | 4.4
2| 3 15.0 64 E 4.2
- | 4 13.0 70 5.3
| 5 12.5 65 5.2
) | 6 11.5 50 4.3
: AW W aras. 7 13.5 65 4.8
Fig. 11. 26 days after depletion. Moderatly dec- 8 12.0 20 6.6
re:sed h;eaxjy' labeled. cellsf w]:re nlotcd '1;‘1}1 parsci 9 | 12.0 ) 13
subcapsularis or portion of the spleen. The re Madh| 2.5 2.2 45

pulp was consisted of mostigmatured erythro-
blast. R . .
Immediately after Bleeding

CHIEEEORIMM R SR 5, PRI AR o Foi | Body weight sp]eé“(ﬁ weight| spleen

(g) ng) Index

S BRI T D P MU O D b B Y, 1 11.0 55 5.0
AR . HREERE L O— T 2 11.5 50 4.3
HEBEDT VB, £ OMOTER 13 %< i 2 L 62 St
. PERTIEE E DISER Do, RN R - 1
ENTHB (Fig. 8. Tablel), 6 11.0 & 5.9

(b) T D—iFD LA RFEIL 3 ~ 6 B 7 13.0 56 4.3
THIFRBE O D D, MMOKEMSE LB 8 12.5 73 5.8
Bixdic\, IR0 SEEEFRFRRIZ, FRA S 9 11.5 65 5.6
Lig\. SO@Eo—EC AR DR & b pilcks (Mean, 189 S5 =1

FHbhADLT, NETREE YRED bR —-—

Vs, RSO KERAN I B e B P R B O Y 2 Days after Bleeding

BENE SRS, | Bocl;E g’;ight spleeélir g}eighwt sple:;:;udex
(9) EmE7H (Fig.9. Tablel ), 1 12.5 200 16.0
(a) DO HEHBAFRE 3 ~ 6 TRk 3 iz 22 :2

Bofnyd v, hoXMorLERFRID 1 mh T 55

e\ IO S BRI IRA ERM L T 5 3.5 102 75

WMo —IP WEFEEORE v kBB bh 6 15.5 152 9.3

BOHRT, FHMTIEE VXD bR, K 7 12.5 60 4.8

Bl DK I 7 B FA R BRI O R B S gg Eg 132

e \ : 10 16.0 5 | 9.0
(10) ¥Eimtk 2 18k (Fig.10, Tablel ). [Mean| G 527 | 86
ﬂﬁ%@;&%ﬂé} E %g%ﬂﬁﬁ‘:ﬁlfi °~6 Ef%ﬂ spleen _ spleenweight

faBEoBins B b ThH B, PIEILEHIciioT Index — Body weight
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e RIFERTE o B0 2 B o, B & o
), WREEIRERE & WREIE R o falve 2 B Rk a3
ML CRbh5, —ROLEHARTRRL,
R HMfER L LTRbh %, HHEE
PR TLEDTEVWEEbh s, —H4elie
FRFREESEWTH 5.

(11) 75268 (Fig.11, Tablel.).

TR S EFFERIEF v, AED S
EHFRFRRIFEA ERD bhis\. R —i
CREE2ELTW5. MfEm Bkt X
MR DEARFRR T, — I U O R AR ER &
2o T3, BONIWARKFRARSEDDL
o, RSN 3 e KT L BEREcRG Y 29
5.
(12) PEREOE
bhihik 1 BREEmEOMREREOZELZ
JE LTz, XEL 9pUT, MREmIL52nglo\ 1.80mg
TYH61.7ng, JEIME L 9 PLT50mg7n\ L73ng
TF60. 7ng TEBEOWANTHKR & Lishore.
{Ei 2 B L107C TR fik60ng7c\ L 200mgF
122.7mg, #9 2 f5OMIER O % B 7= (Table
2).

Mgk IC B

= 7 A D erythropoese b % 4 @ & LT Bilir-
ubin, Typhus, Jz{}Colli-bacillen, Phyto-himaggu-
Itinin Colchicin, Benzol. #& (Tischendorf)®n
WmERH B, ERAEERHOEMIC LY, SEIE
DO LS, [ERIs X O grouping THERD B & D
(Tischendorf 1969)'®714% 5.

Frithman® (3 &8O NI, <7 2O IO
BHOFRFRRZILEL, EHoRFEH LT
& WRBEE o FRIREE P D ARZFEIL UL 2B I T,
— @ BT EATS. L LAREORIERE
BT R EFEUTeEES LHRELTW5.
DERFIAERIET 5L, UTO@mEH ThH5.

(A) HIBFRIFTR
{10 3 B T, £ i s n R bh s,
B 6 FefE1fR C & fAaIA 2383 b 2 el kiR 0378
HohaH, Eil12RREE T ffagd OmE
Rohs. EimE2disE Tikd T Mg o
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Tzble 3 The table shown heavy labeled cell
layer in the spleen by sequential examina-
tion after bleeding.

Heavylabelled cells | Heavylabelled Cells |
layer at marginal groups in innerzone

portion of the section
Control | partly positive fiew

(a) Scattered none
Shours () 2~3 la

yers
(several layer) il

(a) Scattered Scattered

Bhours "y 9 5 Tayers partly

(8~9 layers)
(a) 5~8 layers positive

12hours -
~ 8 layers eck. groupi
(b) 3~8 lay fileck. grouping
" - small grouping.
24hours 3~6 layers scattered f
48hours 3~ 6 layers grouping ;

(~10 loyers)

Scattered Small
3days (a) Scattered s
(b) 5~10 layers small grouping

(a) 3~6 layers

fleck groups

days
FMR T o= Dayers | dew
7days (a) few none ‘
(b) 3~6 layers small grouping
2Weeks| 5~6 layers remerkable increase
26days very few none

il Bbh s rRohiEm2 A5 AKT
WM X D B MR o RS
o, SERRFROBEIMc>\WTR% &, Table
(3) o< il 3 FefHEE THFEfLh2~3
M8, 6Ntk T2~5, &\ & ZAHX8~9
J8, Einph12Me, 24W§fE, 438FMHE & 35
L, 5 HECHE DTS, WlTL SRR
12 bR L, 48 ¢, 5 AT
BALTWS, LaL 1:BEEE 2:8H$%TLT
BRI E IR S B0 5 5.
WARFERA IR < RN B SRR T ER O
#&x, Fig. (12) o<, ARHCrLBme 6
PRl T peak 1L, 4SHEfEIEEBICERD Hh,
TR TIET L, 1200 CHBICE-3<.
TIFER X b 2R B h T 24T peak (T3
L, 1208ffEciiEsiBicd &5,
HHRFRE B  ERARFR O IR TR T%
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= —— pars subcapsularis

L I inside of pars subcapsularis
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B2 24 48 0 120

Bleeding (04¢)  Lapse of time Chours)

Fig. 12. Labeled erythroblast with heavy grain
counts (70~120),

304
B —— pars subcapsularis
L@ 170 ---- inside of pars subcapsularis
[=]
£ = 604
S

£ o,
o o
1 L

3

(except ortho-erythroblast)

Number in 1000 er
5 3

QER % 43 M 120
Bleeding (0.4cc) Lapse of time (hours)

Fig. 13. Mean grain count in labeled erythroblast

HCiRB Mm% 6 el TN L, 48RRI L,
TORFEICTFIEL, 120WHE]CHBIz § & 5.

FRFER (BREHRIFER)  1,00018R 0 44831
B IIER b PR L Fig. (14) o<, Em#k 6
BRI L, 12 c#inl, 1208 cd i
mLTw5. {B1n26 B CrkAllasmg R
T, G —BeRETREL, KRR
FERC—IBEE L CHAERMBRE o TvB. L
HLInds 2R (EARFEREZ®R)  1,000fHc
OWT, SHEERTC 576E, PIERT S4TMEOEHNR
Frkuidsn (Tablel)

(B) HEREOZI L

Rothe (1934)'13131f < v 2 OHETIE, FEH
24,354 & TIHERIL 0.1038, FED4.20%. it

AAEFREMESME 32 F15

:-2 4007 —— pars subcapsuleris )
83300{  ---e- inside of pars subcapsularis
£Q
28 2001
1004
QR % 48 T 120
leeding (0.4cc)  Lapse of time Chours)

Fig. 14. All labeled erythroblast (5~120)

1007 ——-=pars subcapsularis

@ ---=-inside of pars subcapsularis

'8 % 800 1

E8 s /‘\

=8 500+ el \

L= ‘\\

§§ 5400 - ‘..\

£ £ 3001 ‘x_____

wo N

= 200 ""'--.._‘“ —

5 P

2 100+ o
B2 24 48 T 120
Bleeding Lapse of time Chours)

Fig. 15. Labeled erythroblast with medium grain
count (30~69)

— pars subcapsularis
7001 -=== inside of pars subcapsularis

e
3
L]

P

/7'* N
.

Numbers in 1000 er
(except ortho-eryth
=]

(=]

(=)

S8R 24 48 . 120
Bleeding(04cc)  Lapse of time Chours)
Fig. 16. Labeled erythroblast with low grain co-
unts (5~29)

TIX{FEER25.621 8 C, ERIL 0.1808 THEED

6.79%, MEOFHIRERIIRTH 5.

Saller (1931)™z & % &, E4AMZELITEE <
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Table 4 Number of labeled erythroblast out of 1000 except the K'/,

before 12hours after| a day after | 2day safter | 3days after | 5days after

i i |
ﬁ?ﬁﬂﬂ“gigfﬁ’;j"“ 715 802 | 771| 818 779 729 | 798| 800 | 791
f,'f‘“f,ife il 644 820 | 690 | 889 838 724 | 798| 789 | 726

YA 0.0178 ( 2.8%)," 2B T 0.1608 ( 6.4%)
1 70.348 (7.1%),2 F7T0.428 ( 5.0%)
Th5.

Frihman® jz X 5 &, 3 HO#M X hFEERE
BIEMT Y, FEORECLETETHTE
Wo2f5ins. HbeIHed ED. i
fii> erythropoese OEEM:INIE TH 5 = & %5 Fe
DEMIBRE L o TEAL T 5. bhbho
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