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Studies on the Analyses of H-2 Alloantigens and the Radiation
Chimera Induced by Allogeneic Bone Marrow Transplantation.

Itsuro TAMANOI , Toshio DEI, Takehiko TSUCHIYA,
Takehiko TACHIBANA  and Toshio TANAKA

The aim of our present report is to pursue the factors which determine whether allogeneic bone
marrow transplantation after whole body irradiation with lethal doses leads animals to the death by
secondary disease or midlethal dose effect, or to the survival by the induction of radiation chimera.
Therefore, the difference of histocompatibility antigens in CF#1/Nrs from C57BL/6j (H—Zb), both of
which were used in the present experiments, was examined first by skin grafting and serological tests
such as cytotoxic test, mixed haemadsorption test, immune adherence test and haemagglutination test. As
a result, H-2 allele of CF#1/Nrs may be similar to H—Zk, as shown in Table 3, and it is different from H-2
allele of C57BL/6j (H-2P).

In the subsequent experiments, CF#1/Nrs as host was irradiated with 900 R or 605 R (LDg30) and
transplanted C57BL/6j bone marrow in the next day of irradiation. In the bone marrow transplantation
with 25 x 10° of nucleated cells, 85% of 605 R group was dead until 20 days, while 85% of 900 R group
survived until 50 days (Table 4).

When EL-4 tumour cells originated from C57BL were inoculated to the survivors, EL-4 cells
proliferated linearly and animals were dead finally, in spite of the fact that syngeneic bone marrow
transplanted animals rejected EL-4 completely (Fig. 1).

Furthermore, both skin grafts from donor and host strains on the survivors were alive over 120 days
until death or sacrifice for histological examination. Histological examination showed the extreme
proliferation and thickening of mature collageneous tissue of dermis.

By the indirect membrane fluorescent antibody method, the ratio of donor to host cells was
examined in bone marrow and peripheral blood cells from the CF#1/Nrs, irradiated with 900 R or 605 R
and transplanted with 25 x 10° of C57BL/6j bone marrow cells. As shown in Figs. 7 and 8, donor cells

occupied at the first week, but host cells appeared from the second week. The reappearance of donor



cells, afterwards, was repeated every three weeks and at the same time, the number of donor cells
increased every time, and finally to be approximately 50% at the 11th and 14th week. In the survivors
about 200 days after 900 R, both of bone marrow and peripheral blood cells showed 50% of donor cells
respectively in these mice.

In the last experiments, donor cells were examined in spleen, thymus and mesenteric lymph node of
CF#1/Nrs mice irradiated with 605 R and transplanted C57BL/6j bone marrow cells (25 x 106). In early
stage, the failure of small lymphocytes and the occurrance of fibrosis was noted, and it was suggested that
donor cells might recur from organ to organ with a time lag, and afterwards, proliferation occured rapidly.

From these results, it was concluded that the CF#1/Nrs mice irradiated with 900 R and transplanted
with a large number of C57BL/6j bone marrow cells could survive for a long time in the state of radiation
chimera, but the animals irradiated with 605 R were dead mostly until 20 days, even though the

transplanted bone marrow cells were the same number. The radiation chimera seemed to be induced by

repeating the appearance of host cells with an increasing number every 3 weeks.
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Table 1. Skin grafting tests in search of H-2 allele of CF#1/Nrs mouse.

Host Graft No. of No. of Days after operation
’ (H-2) exp. animals unsuceess 7 8 9 10 I8 12

A/He 10 0 9 10
(H-22)
C57BL/6J 39 S 13 24 28 32 34
(H-2%)
DBA/2 10 0 10
(H-24)

CE#L 10 0 3 s 9 9 10
(H-2")
HTI 20 0 12 16 18 20
(H-29)
RF 10 ! 5 7 8 8
(H-25) (1: dead)
C3H/He 10 0 7 7 7 8 10
(H-2%)

The number in the column of “Days after Operation” presents the number of
mouse which rejected skin graft.

Table 2. Antisera used in the serological tests

Antiserum Recipicnt Donor Specificity
H-28 A-CA A 1,3,4,5,10, 11,13, 14,25,28,29
H-2P A-CA X C3H C57BL 2,67, 14,22,28,29,33
H-2¢ C3H X C57BL DBA 4,10, 13,31
H2f CS7BL ACA 7.8.9
H-2k C57BL X DBA C3H 1,11,23,32
H-2% A A-SW 7,19
C 1 A-CA X PLJY C3H.NB 1,16
c2 BIO.D2 X A BI10.A(2ZR) 2
C3 A-BY X WB/Re A-SW 1,3,19
C 4 AKR.M X C3H.SW B10.A 4
Cs BIO.D2 X ACA BI0.A (S5R) 5,33
¢ 8 B10 X A-SW B10.M 8.9
C9 B10.D2 X A-5W BIOM 9
C13 BI0O.BR X 129 B10.AKM 13,30
C19 ACA XBIO.A ASW 19
€23 B10 X LP.RIN B10.BR 23,32
C25 DIC X PL/ DBA/I 17, 25,30,33?

C30 BI1O.A X LD B10.AKM 30,7
€32 BIOXA B10.BR 32
C33 B1O.D2 X A B10.A(SR) 33

Table 3. H-2 alloantigens of CF#1/Nrs mouse in serological tests

Examination ! 2 3 4 5 8 9 13 19 23 25 30 32 33
Cytotoxic Test e :'5 -
MH Test + - + + + + + -+ ? P -
HA Test L L A S S A
IA Test + — + — + + + — + + - - + —
Proposed H-2 + -+ -+ + ? - 1 + - = ? -
Abbreviation: MH test; Mixed haemadsorption test
HA test; Haemagglutination test
IA test; Immune adherence test
¢ b b k
5T, CPH#1DOH-2H-2" t—FR R Thbo L food, BIUERBEBEERCH-2" Ths 030 He,
Pz BB, H—2 DM ECHBH 11D alloantigen RF ORMEEF2M2EBRIREEET LD, H-
b
BEDITHETHD, 9, 19D alloantigens BFEAK ok T L B B LinL, CSTBL/6J(H—2)
BEETE T, -2  CHEET AR AR TE o LIEACRLDFTHH I LEELP L ok
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Table 4. Mortality of CF#1/Nrs,irradiated and transplanted bone marrow cells

Radiation dose 605 R (LDgg30) 900 R
BM cell Mo. &
transplanted 25 X 10° 25 X 108 10X10° | 5X10 1X10°
i Syn. Allo. Syn. Allo, Allo. Allo. Allo,
Total No. of mice 70 20 20 20 20 20 20
Days after BM transplant.
Less 10 days g 0 1 1 1 5 6
1115 0 12 0 0 1 3 10
16 — 20 0 5 0 1 3 2 3
2130 0 0 0 0 0 3 0
31— 40 0 0 1 0 3 1 0
4150 0 0 1 1 3 0 0
% of survival 100 15 85 85 45 30 5
DFERATRTI0 L, 605R DT L A L D<= v 2508 IH 58, wThd BEL-4 3l 3h, coflcas

20 H B PRI FETS 5 % O’ L, 900R CrafE L & B/
R L M55 85% LIEHIC B TR RL, WEO
FIRBHEOBEELEL IR Y 2L I Lo LB
Bz dis  jen b, 10 H ¥ TOFT BB fe2b il bt
30H % CIIETT %o Chbh OFBFILHBO OEE L FF
L7Rvs, LicdioT, ROEEREL L CI00R B L, 25
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Fig. 1. Growth curve of EL-4 tumor cells in CF#1/Nrs, irradiated
with 900 R and transplanted bone marrow cells (25 x 10°).
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Fig. 5. Change of the weights of spleen and
thymus in CF#1/Nrs after 900 R or 605 R
irradiation and syngeneic or allogeneic
bone marrow transplantation.
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Fig. 6. Microphotographs of spleens and thymuses in CF#1/Nrs, irradiated with 900 R or

a)
b)

605 R and transplanted C57BL/6j bone marrow (25 x 10°).

Spleenon day 7 after 900 R, revealing several numbers of blast-like cells, plasmacytes and large granulocytic
cells with a few mitotic figure in the vicinity of the central artery (HE stain, x 400).

Spleen on day 7 after 605 R, showing large pyroniophilic blast-like cells, surrounding the central artery,
associated with a marked fibrous proliferation (HE stain, x 400).

Thymus on day 14 after 900 R. Marked proliferation of hyperchromatic small round cells in peripheral area
of the medulla is prominent. Demonstrable recovery of original architecture is noted (HE stain, x 400).
Thymus on day 14 after 605 R. Granulomatous changes with large pleomorphic cells are noted in the
medulla, associated with the remarkable reduction of small lymphocytes in the atrophic cortex and the
destruction of original architecture (HE stain, x 400).
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Fig. 7. Change of the nucleated cell number of
bone marrow in CF#1/Nrs after 900 R or
605 R irradiation and syngeneic or allo-
geneic bone marrow transplantation.
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Fig. 8. Change of donor type cells in bone marrow
of CF#1/Nrs, irradiated with 900 R or 605
R and transplanted C57BL bone marrow
cells (25 x 10%), by indirect mebrane
fluorescent antibody method.

The number was calculated as percentage
of positive cells to anti-C57BL antiserum in
the summation of positive cell number to
anti-C57BL and anti-CF#1/Nrs antiserum.
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Fig. 9. Change of donor type cells in peripheral
bloof of CF#1/Nrs, irradiated with 900 R
and transplanted C57BL bone marrow cells
(25 x 10°).

The number was calculated as percentage
of positive cells to anti-C57BL antiserum in
the summation of positive cell number to
anti-C57BL and anti-CF#1/Nrs antiserum.
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Fig. 10. Microphotographs of spleens and thymuses in CF#1/Nrs on day 3 after 605 R and

C57BL bone marrow transplantation (25 x 10°) by fluorescent antibody method.
Spleenstained by anti-C57BL antiserum.
Spleen stained by anti CF#1/Nrs antiserum.
Thymus stained by anti-C57BL antiserum.
Thymus stained by anti-CF#1/Nrs antiserum.
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Influencing Factors on Erythrophagocytosis of Peritoneal Exudate Cells.
Kazuchiyo OHMACHI and Kunihiko ICHIMURA

The important role attributed to the phagocytic cells of the reticuloendothelial system is the
engulfment and degradation of active or inert “foreign particles” invaded. Recognition of “‘self” from
“non-self” would appear to be an inherent essential requirement of this system, and the property of the
phagocytic cells (macrophages) to discriminate between “self” and “non-self” may be an important, and
indeed essential, factor in host-defense mechanisms. Since Wright and Douglas first proposed the concept
of opsonins for that plasma factor which promotes phagocytosis, many investigators have attempted to
define the serum constituents which not only function as opsonins but which also enable the phagocytic
cell to identify “self”” from “non-self.”

In the studies to be reported, we have attempted to isolate and characterize the opsonin for sheep
erythrocyte and to clarify the action mechanism of opsonin contributing to phagocytosis. We have
adopted the method of the in vitro assay system which has been devised by T. Morita et al*) in an attempt
to assess a phagocytic uptake and intracellular degradation of sheep RBC. This method involves the
quantitative measurement of residual hemoglobin.

It was demonstrated that in thisén vizro system the expression of phagocytic event of SRBC by rat or
rabbit peritoneal phagocytes required the presence of certain humoral recognition factors (HRF) in order
for phagocytes to recognize SRBC as “non-self”.

This HRF presented in the anti-SRBC antisera which were prepared by immunization of rabbit, rat,
mouse (C3H) and guinea pig, but not in the normal sera of these animals or chicken antiserum.

In a attempt to isolate and characterize the HRF, a major protein fraction consistring primarily of 7.0
s v-globulin was obtained from rabbit antiserum. The vy-globulin manifested opsonic activity as measured
by its ability to induce SRBC engulfment by rat peritoneal phagocytes.

Phagocytosis inhibition experiments were performed with rabbit antiserum sensitized SRBC and
papain-digested fragments of rabbit y-globulin. F_ fragment of rabbit y-globulin containing anti-SRBC
antibody inhibited phagocytosis of sensitized SRBC, whereas F fragment of rabbit normal ¥-globulin or
F,p, fragments of normal and immunized y-globulin resulted in little inhibition. The result in inhibition
experiments would appeare to suggest that ingestion of sensitized SRBC would be mediated by the F_
region of the antibody molecules.

We have also shown that trinitrophenylated SRBC was ingested by rat peritoneal phagocytes in the

absence of opsonin,
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Table 1.

by in vitro phagocytosis test

Opsonic effect of various anti-SRBC antisera as demonstrated

SRBC pretreated with

No. of ingested SRBC / 1 X 107 of rat PE* cells / 30 min.

Untreated control

Rabbit anti-SRBC serum

Rat anti-SRBC serum

Mouse (C3H/He) anti-SRBC serum
Guinea pig anti-SRBC serum
Chicken anti-SRBC serum

107
107
107
107
107
107

0 X
19 X
1.7 X
14 X
0.7 X
0 X

# Peritoneal exudate cells

Table 2. Interaction of opsonin in rabbit anti-SRBC serum and SRBC

Experimental System

No. of ingested SRBC / 1 X 107 of rat PE cells / 20 min.

SRBC Rat PE cells
Untreated Untreated 0 X107
Pretreated with 7
X
rabbit anti-SRBC serum Untreated 094 10
Washed* after rabbit 7
X
anti-SRBC serum treated Untreated 0.70 10
Washed** after rabbit 7
Untreated anti-SRBC serum treated 0 x10
Washed* after rabbit Washed** after rabbie 0.5, X 107

anti-SRBC serum treated anti-SRBC serum treated

#  Pretreated SRBC were washed twice with TC199 medium containing 10% nogmal rat serum.
x#  Four ml of PE cell suspension (1 X 107/ml) was incubated with 0.01 m! of rabbit antiserum (titer 128)
for 60 min., then, the cells were washed twice with TC199 medium containing normal rat serum.
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Minutes

Protein concentration, 0.5%, soivent, sodium phoshate buffer ( 0.01M sodium prosphate, pH74)containing 0.15M sodium

chloride;speed, 59,800rpm ; temperature, 20°C .

Fig. 3.
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Ultracentrifugal patterns of 7-globulin fraction of rabbit anti-SRBC serum
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Fig. 4. Opsonic effect of purified r-globulin frac-
tion of rabbit anti-SRBC serum
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Fig. 5. Ingestion of TNP-SRBC in the absence of

opsonin

Table 3. Inhibition of opsonic effect of antiserum by fragments of y-globulin

y-globutin fragment

Final protein concentration Percent inhibition

Fab’ (of y-globulin containing anti-SRBC antibody)

Fe  ( ibid
“ Fe o ( ibid
Fab (of normal y-globulin)
Fc ( ibid )
Fe ( ibid )

)
)

455ug/ml

17.7

135 43.5
365 54.0
90 8.3
80 8.3
195 12.7

Ingestion which occured in the absence of inhibiting protein was designated 100% uptake.
Percent inhibition equaled 100% minus the percent uptake,
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Prevention of Death by Microbial Restriction in Radiation
Chimera with a Strongly Histoincompatible Combination

Takeo YAMAGUCHI, Tsuneya MATSUMOTO, Junko SUZUKI
and Yoshimitsu TANAKA

Effect of microbial restriction on the long term (270 days) survival of murine radiation chimera with
a strongly histoincompatible combination was examined.

Mortality of the conventional (CV) C57BL/6] (H—Zb, bes) mice transplanted with C3H/He (H—Zk,
HbbP) bone marrow (BM) after a lethal irradiation (800 R of X-rays) was greatly reduced by increasing
the number of BM cells from 5x10° to 15x10°. Continuous administration of aureomycin further
increased this improved survival rate (upto 40% at 120 days postirradiation). On the contrary, when the
irradiated CV C3H mice were given C57BL BM, the survival time of the host injected with 15x10° cells
was shorter than that with 5x10° cells. Aureomycin did not improve the survival rate. No mice survived
90 days postirradiation among more than 100 C3H hosts with C57BL BM.

In the specific pathogen free (Caeserian originated, barrier sustained and almost free of bacterial
flora) mice, the allogeneic BM cells in a dose of 5x10° prevented completely the death of the irradiated
(1000 R of y-rays from '37Cs) hosts in both strain combinations. Forty C3H hosts with C57BL BM have
survived quite healthy 270 days postirradiation without any dead individual.

If the C3H or C57BL recipients were pre-immunized before irradiation with the spleen cells of donor
strain, all mice died in both SPF and CV conditions during the first month after allogeneic BM
transplantation, indicating that SPF mice had a potency to produce a fatal Host-versus-Graft (HvG)
reaction. If the SPF recipients were given 1x10® allogeneic spleen cells after irradiation, almost all the
recipients died during the first month, indicating that the SPF mice had a potency to produce a fatal
Graft-versus-Host (GvH) reaction.

When the C3H recipients given C57BL BM were transferred from SPF to CV condition at various
times after irradiation, the long term survival rate decreased markedly. The decrease in survival rate was
also observed in unirradiated C3H mice or syngeneic bone marrow recipients. Decrease in survial of
allogeneic chimera after transfer to CV, however, was greater than that in syngeneic recipients or
unirradiated controls. Administration of aureomycin alleviated the long term survival after the transfer
from SPF to CV condition.

It is concluded that even in such a strongly histoincompaible combination (C57BL BM into irradiated
C3H host), the death can be prevented if the microbial flora is restricted and an appropriate number of

bone marrow cells is transplanted.
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Fig. 1. Complete prevention of death by microbial restriction in lethally irradiated mice transplanted

with allogeneic bone marrow cells from a strongly histoincompatible donor. CV: Conventional

mice irradiated with 800 R. SPF: Specific pathogen free mice irradiated with 1000 R.
No mice in groups B, C, E and F in this figure died 240-270 days after irradiation as long as they
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Fig. 4. Lethal effect of Graft-versus-Host reaction on CV and SPF mice. Note that a severe GvH
reaction caused death in both CV and SPF mice.
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Fig. 5. Effect of transfer from SPF to CV condition on the survival of radiation chimera. If the SPF

mice were transfered to CV condition, and irradiated and transplanted with an allogeneic bone
marrow 30 days thereafter, the survival curve was similar to that of CV radiation chimera. If the
transfer was made just after irradiation, the survival period lengthened indicating that
endogeneous (presumably enteric) bacterial flora is very important in the cause of early death.
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Table 1. Survival of radiation chimeras and unirradiated controls after the transfer
from specific pathogen free (SPF) to conventional (CV) condition

Strain of Recipient Percent survival at days after transfer
ar. - 0
?()C:Sed g}l;](; © Strain Exptl. Age at Age at (% of the number at the age of 3 month old)
Group (No.) irradi- transfer
ation 0 30 060 90 120 150 180
(month) (month)
Radiation Chimeras
C57BL/6J C3H/He A (20) 4 3 100 10 5 0
B (15 3 3 100 93 26 0
c (18 3 4 100 72 61 56 44 44 39
D (15 3 5 100 53 53 40 27 27 27
E (20) 3 6 100 100 100 8 35 25 25
F  (20) 3 12 100 100 45 20 20 0
C3H/He  C3H/He G (20) 3 12 100 100 80 40 40 40 40
C3H/He  C57BL/6I H (18) 3 6 100 94 94 72 67 67 M
I (18) 3 11 100 83 83 83 83 83 17
Unirradiated controls
- C3H/He I (195 - 3 100 100 87 80 73 53 33
K (10) - 4 {00 100 100 90 90 90 S0
L (0 - S 100 100 90 90 80 80 70
M (42) - 6 100 88 86 8 76 76 74
N (20) ~ 12 100 85 75 55 50 40 30
- CS57BL/6] 0 (46) - 6 100 98 98 98 98 98 96
P @31 - 7 100 100 100 100 100 100 97
Q (5H - 8 98 94 94 94 94 94 94
R (15) - 11 100 100 100 100 100 87 &U

Table 2. Effect of aureomycin administration on the survival after the transfer from
SPF to CV condition in radiation chimeras and unirradiated controls

Strain of Recipient Percent survival at days after
bone mar- - " transfer (% of the number at
) ~ Strain Exptl. Age at Age at ) .
row donor Group (No.) irradi- transfer Aureo- the age of 3 months)

ation mycin 0 30 6 3
(month)  {month) 0 % 120
Radiation chimeras

C57BL/6) C3H/He F  (20) 3 12 - 100 100 45 20 20
S (20) 3 12 + 100 9 80 75 50
C3H/He  C3H/He G (20) 3 12 - 100 100 80 40 40
T (20) 3 12 + 100 100 90 90 90

Unirradiated controls
- C3H/He N (20) — 12 100 8 75 55 50
U (20) - 12 + 100 95 90 90 90
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Immunological Studies of Mouse Radiation Chimeras: Relation of Immunological
Status of the Host to the Manifestation of Secondary Disease

Toshihiko SADO, Shigeru KOBAYASHI, Hitoko KAMISAKU and
Toshitsugu KUROTSU

Primary purpose of the experiments reported in this paper was to understand the causative event(s)
leading to the manifestation of secondary disease or to the escape from it among lethally irradiated
animals protected with genetically incompatible (allogeneic) bone marrow.

The results are summarized as follows.

1. Lethally irradiated C57BL/6] (H-Zb) mice protected with CBA/H-T6T6 (HﬂZk) bone marrow were
analysed for donor cell proliferation with the use of T6 marker chromosomes (Fig. 1) at varying time
intervals after irradiation and bone marrow treatment. Results indicated that at all time intervals studied
practically all of the proliferating cells in the host spleens and bone marrow were donor derived (Table 1).
This was also true for those chimeric mice suffering from the severe secondary disease. This indicates that
allograft failure (allograft resistance) or delayed rejection of the donor cells by the host cannot be the
cause of the secondary disease.

2. Kinetics of the recovery of immune competence of syngeneic radiation chimeras induced in
C3H/HeMs as well as C57BL/6] mice was studied with the use of Jerne’s hemolytic plaque assay (anti-
body forming capacity), skin allograft reactivity (cell-mediated immune capacity), and one way mixed
spleen cell culture in vitro (cell-mediated immune potential). Results indicated that with all assay methods
used, syngeneic mouse radiation chimeras restored their immune competence to a significant level by
the end of the third week (Figs. 2, 4, 5, 6). Suppression of the recovery of immune competence was
demonstrated in thymectomized mice by all assay methods used. It was also shown that the recovery of B
cells (precursor of antibody forming cells) proceeded at a normal rate under the athymic environment
(Fig. 3).

3. Lethally irradiated C3H/HeMs (H~2k) mice protected with CBA/H-T6T6 bone marrow did not
develop secondary disease in spite of the fact that CBA/H-T6T6 skin grafted onto C3H/HeMs mice is
normally rejected in 12.6 days. This indicates that small reduction in the degree of antigenic disparity
between graft donor and host improves the consequence of allogeneic bone marrow grafting.

4. Secondary mortality due to allogeneic bone marrow grafting following lethal irradiation of the
hosts was diminished when they were reared under the specific pathogen free environment.

5. Antihost reactivity of spleen cells derived from allogeneic radiation chimeras (C57BL - C3H)
induced in SPF mice was tested by injecting them into lethally irradiated host-type (C3H) or donor type
(C57BL) recipient mice and scoring mortality due to GVH reaction by the injected cells. Results indicated
that spleen cell populations of allogeneic mouse radiation chimeras which were apparently tolerant to the
host antigens contained immunocompetent clones reactive to the host antigens but were inhibited from

acting in situ by as yet unknown mechanism.



6. Lethally irradiated C3H mice were protected with C57BL bone marrow cells pretreated with AKR

anti-C3H thymocyte sera and complement, with a hope that removal of thymus derived cells from the

allogeneic donor bone marrow might improve the survival of allogeneic radiation chimeras. Results

indicated that the incidence of secondary mortality was not reduced by such treatment, suggesting that

GVH reaction leading to the manifestation of secondary disease was likely to be caused by bone marrow

derived B cells rather than by thymus derived T cells.

7. Significance of these findings to the mechanisms of manifestation of secondary disease and of

escape from it was discussed.
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Fig. 1. Chromosomes of C57BL/6] and CBA/H-
T6T6 mouse bone marrow cells at meta-
phase. Arrows indicate two T6 (marker)
chromosomes.
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Table 1. Karyotype analysis of proliferating hematopoietic cells in

allogeneic radiation chimeras

Time after treatment Tissues examined

Marker Chromosomes

(Days) Donor type Host type
5 (2)* Bone marrow 198/200 ( 99.0)y** 2/200 (1.0)
Spicen 200/200 {100.0) 0/200 (0.0)
8 (4) Bone marrow 451/451 (100.0) 0/451 (0.0)
Spleen 446/446 (100.0) 0/446 (0.0)
133) Bone marrow 291/291 (100.0) 0/291 (0.0)
i Spleen 201/201 (100.0) 0/201 (0.0)
18(3) Bone marrow 290/292 ( 99.4) 2/292 (0.6)
Spleen 199/199 (100.0) 0/199 (0.0)
47(3) Bone marrow 336/339 ( 99.1) 3/339(0.9)
Spleen 344/344 (100.0) 0/344 (0.0)
110(2) Bone marrow 252/252 (100.0) 0/252 (0.0)
Spleen 250/251 ( 99.6) 1/251 (0.4)
300 (1) Bone marrow 128/128 (100.0) 0/128 (0.0)
Spleen 78/78 (100.0) 0/78 (0.0)

= Number of mice examined.

=% Percentage.
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Fig. 2. Kinetics of the recovery of antibody form-
ing capacity of syngeneic radiation chi-
meras induced in thymectomized [o] and
normal [e] C3H mice. Mice were injected
ip. with 2.5 x 10® SRBC at varying time
intervals after irradiation and their splenic
PFC assessed 6 days later. 4, 4 day PFC
response by normal C3H mice of the same
age group. 4, Background PFC level ob-
served in syngeneic radiation chimeras
which was higher than that of normal C3H
mice.
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Fig. 5 {1 C57BL—>C57BL ¥ # S{AKD R (CBA
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C57BL—057BL ¥ A 7054, FER A IEGELE
PR 2 BB KR AR ER v~ (A
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Fig. 3. Recovery of B cell activity in syngeneic
radiation chimeras induced in thymecto-
mized [0] and normal [e] C3H mice. The
test mice were injected iv. with 5 x 107 A
cells (900 R-treated syngeneic spleen cells)
and 5 x 107 syngeneic thymus cells (T
cells) and then challenged i.p. with 2.5 x
10® SRBC. PFC assessment was performed
at 8 days.
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Kinetics of the recovery of antibody form-
ing capacity of syngeneic [o] as well as [@]
allogeneic radiation chimeras induced in
C57BL mice. For induction of allogeneic
radiation chimeras, 107 bone marrow cells
from CBA/H-T6T6 (H-2k) mice were in-
jected iv. into 800 R-treated recipient
mice (H-2b). Mice were injected i.p. with
2.5 x 10® SRBC at various time intervals
after irradiation and their splenic PFC
assessed 6 days later.
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Kinetics of the recovery of skin allograft
reactivity of lethally irradiated C57BL
mice protected with syngeneic bone mar-

row. Graft donor; CBAIH-T6T6 (H-2").
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Fig. 6. Allcantigen reactivity of C57BL mice asses-

sed by one way mixed spleen cell culture in
vitro. All test mice were injected i.p. with 3
x 107 inactivated C3H spleen cells 4 days
before the in vitro tests were performed.
For mixed spleen cell culture, 107 test
spleen cells which had been primed for 4
days were cultured with or without the
target allgantigens (2 x 10° inactivated
C3H spleen cells). H-thymidine was
added to the culture at 48 hours and the
cells harvested for radioactivity measure-
ments at 72 hours. A, Normal C57BL mice;
B, Syngeneic radiation chimeras induced in
thymectomized C57BL mice (4 weeks
after irradiation); C, Syngeneic radiation
chimeras induced in normal C57BL mice
(4 weeks after irradiation) .
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Fig. 7. 60-day cumulative mortahty of lethally irradiated host-type (C3H), recipi-
ent mice treated with 107 ‘spleen cells derived from allogeneic (C57BL —
C3H) chimeric mice.'®, C3H 1000 R +C57BL spleen cells (positive control);
O C3H 1000 R + spleen cells from 2 week chimeras;®,C3H 1000 R + spleen
cells from 3 week chimeras; 4; C3H 1000 R + spleen cells from 8 week
chimeras; &, C3H 1000 R + spleen cells from 22 week chimeras. No mortali-
ty was demonstrated in the following groups (negative controls): (1) C3H
1000 R + C3H spleen cells, (2) C57BL 900 R + C57BL spleen cells, (3)
C57BL 900 R + spleen cells from 2 week chimeras, (4) C57BL 900 R +
spleen cells from 22 week chimeras. Number of recipient mice varied be-

tween 20 and 25 for each group.
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Fig. 8. Effect of pretreatment of allogeneic donor bone marrow with anti-
thymocyte sera on the incidence of secondary mortahty A, C3H 900 R
only; &, C3H 900 R + C3H bone marrow cells (2 x 10%); 0, C3H 900 R +
C57BL bone marrow cells {107) pretreated with AKR normal mouse sera
and complement; e, C3H 900 R + C57BL bone marrow cells (107)
pretreated with AKR anti-C3H thymocyte sera and complement.
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Pathological Study of the Secondary Disease Caused
by Bone Marrow Transplantation.

Tsutomu KASUGA, Takeshi FURUSE, Yuhko NODA.
(Division of Physiology and Pathology)

CS7BL/6](H—2b) and DBA/Z(and) strain mice maintained in conventional status were x-irradiated
with the dose of bone marrow death(LD100(15)). The pathological study of a secondary disease of
irradiated mice induced by homologous bone marrow cells was performed by the post-mortem
examination and by time course examinations of clinical pathology, clinical hematology and histopatho-
logy. Drastic findings of the secondary disease in conventional mice were as follows: 1) viral hepatitis,
infectious type consisting of inflammation, marked dissociation of cell cords, necrosis and its
complications, 2) interstitial pneumonitis caused by viral infection, 3) degeneration and atrophy of the
myocardium with Aschoff-like nodules, fibrinoid degeneration of vascular walls, and 4) hyperkeratosis
and acanthosis of the epidermis, histio-plasmocytic cell infiltration in the subepidermis and hyalinoid
thickening of collagen fibers. (Pathological data of the secondary disease is summerized in the Table). The
repopulation of peripheral leucocytes in homologous bone marrow transplanted mice irradiated was
extremely low in comparison with that in irradiated mice treated with isologous bone marrow cells. Sado
has stated that the recovery of immunocompetent cells measured by plaque-assay method is reached a
significant level within 3 weeks after the irradiation and bone marrow transplantation. Although irradiated
conventional mice treated with homologous bone marrow cells died of the secondary disease, irradiated
SPF-mice, as has been reported by Yamaguchi (1973), treated with the same procedure never died of the
disease. In the post-mortem examination of mice which died of the disease, wide-spread necrobiosis of
bone marrow was found.

According to the above experimental results, the following speculation is proposed: an immunologic
activity of the body is still not demonstrated during several months after the recovery of the immune
function of cells. This period is able to be called as an imcomplete immunologic stage, and the pathophysi-
ologic condition in this stage will be available to suffer from infectious diseases, especially of the conven-

tional maintained mice.
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1) C57BL/6J =v A ( ZEMK) OBHABRTE
RGBS TEY ERL SO T ot A4

HTICRTHC5TBL6J R= VXD EMBEGHES
700~800R T o 7o

2) BHABBESER: ZBMELLTC57BL/6J
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Fig. 7. Hematology of Irradiated C57BL/6] Mice treated with Homologous Bone Marrow Cells.
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Table 1. Pathology of bone marrow transplantation (secondary disease)

Graft vs, Host

Homologous-BM Isologous-BM

(by van Bekkum) (by NIRS

Splenomegaly + — Ens
Liver:

Hepatitis (infectious?) ++ *

Cell dissociation - ot +

Necrosis + + +
Lungs:

Interstitial pneumonia + +

Congestion, severe ++ +
Heart:

Atrophy + -

Carditis, allergic - + -
Arteriolar changes + (human) + (seldom) —
Intestinal lesions + — —
Skin lesions + + _
Kidney lesions:

Glomerular - — -

Tubular - - -
Lympbhatic tissue (including Spleen):

Histiocytic and Plasmocytic reaction + + +

Lymphocytic disintegration + - +
Hematopoietic tissue:

Neutropenia + ++ —

Lymphopenia + o —

Thrombopenia +

Erythropenia (Ht value) Eand +
L.E. cells. - — -
Bone Marrow Aplasia in Cases autopsied. i -~

# = in Cases, post mortem examination, autopsied until the 6th week after homologous bone marrow

transplantation,
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Recovery of Haematopoietic Cells after Bone Marrow Transplantation
in Two Strains of Mice with Different LD50(30)

Takehiko TSUCHIYA, Jun-ichiro HAYAKAWA, Toshio DEI,
Ttsuro TAMANOI, and Shoji TERAMOTO

In the present study we attempted to clarify the cause of haematopoietic death from the aspect of
transplanted bone marrow cell kinetics in the two strains of mice, C57BL/6JNrs and CF#1/Nrs, whose
LD50(30) are 685 R and 510 R, respectively.

In the first experiment, the survival rates were observed under various conditions which were varied
on the radiation dose and the syngeneic bone marrow cell numbers. When a same lethal dose was given
to these two strains of mice, CF#1 mice required about ten times as many cells as C57BL to be shown a
same survival rate in the both strains of mice. The estimated LD50(30) after bone marrow transplantation
increased with increase of the number of transplanted cells in both strains, and when same numbers of cell
were transplanted in each strain, the difference in LD50(30) between two strains persisted as in LD50(30)
without transplantation.

Based on the results, radiation dose and number of bone marrow cell which allow the ninety percent
survival in each strains of mice were selected and under these conditions the recovery of bone marrow
cells and peripheral blood cells were depicted with these two strains of mice. The results showed that the
cells in C57BL mice recovered more slowly than those of CF#1 mice. This may imply that the numbers of
functional blood cells which need to survive the animal in critical period during acute radiation sickness
are different in these strains of mice.

In the next experiment, bone marrow and splenic CFU and AASU (Alloantigen Sensitive Units) in
spleeen cells of host animal after bone marrow transplantation were evaluated to make the direct
comparison of recovery of undifferentiated progenitor cells between these two strains. The CFU in CF#1
mice recovered faster than that in C57BL, whereas the AASU recovered more slow than in C57BL. This
indicates the posibility that the rate of commitment to lymphoid cell from undifferentiated precursor cells
depends on the strains of mice.

Finally, survival rate after reciprocal allogeneic bone marrow transplantation between these two
strains of mice was evaluated. The CF#1 host mice showed strongly allograft resistance to C57BL donor
cells but not vice versa. However, when the C57BL donor cells override the resistance of CF#1 host, some
mice survived more than 60 days after the treatment, and permanent chimeras were established, while
C57BL host mice transplanted CF#1 cells could not survived beyoned 60 days. These results of allogeneic
transplantation imply that the difficulty of the practical application of bone marrow transplantation

between individuals with genetic incompatibility.



From the results of the present study, it may be concluded that the difference in radiosensitivity

measured by LD50(30) between these two strains of mice largely depends on the regulatory system in

haematopoietic cell kinetics but not or less the capability of proliferation or sensitivity of haematopoietic

cells.
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Study of Hematopoietic Inductive Microenvironments
by Means of Cellulose Acetate Membrane-insertion Method.

Masatoshi SEKI, Kazuko YOSHIDA and Eiko INOUE

Reticulo-endothelial cells of hematopoietic tissues play an essential role on the development of
hematopoietic cells. On light of this, a new method of in vivo hematopoietic colony formation has
been developed in this laboratory.

When a piece of cellulose acetate membrane (CA membrane) is surgically inserted into the peritoneal
cavity of a C3H/He mouse, a macrophage layer is formed on the membrane. After whole body irradiation,
membrane-bearing mice were injected intraperitoneally with aliquots of isologous or homologous bone
marrow cells. Myeloid colonies derived from donor bone marrow cells are formed in the macrophage layer
within several days of inoculation. The majority of the colonies were granuloid in nature; however,
erythroid colonies were observed distinctly in some cases. Colony forming units on the CA membrane 2
days after bone marrow inoculation were shown.

By the modification of this method, the effect of irradiation of host animals on the development of
myeloid colonies was investigated. In unirradiated hosts, the decrease in the number of colonies was
remarkable with the time after the transplantation. In irradiated hosts, the number of colonies was
virtually unchanged. An increase of erythroid colonies was clearly demonstrated in irradiated hosts, which
may reflect a rise of erythropoietin level after irradiation. When the host was irradiated with LDg¢ or less
doses, the number of colonies was roughly proportional to the given dose, reaching to a plateau at the
higher radiation dose. The results obtained suggested the increase of hematopoiesis-regulating factors in
the irradiated hosts.

Addition of the thymus cells into boneimarrow inoculum resulted in the augmentation of myeloid

colonies. Growth of thymus-derived cells on CA membrane may relate to this augmentative effect.
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Fig. 1. Cellulose acetate membrane-insertion me-

thod (original).

Fig. , A completed specimen. The scattere black
spots represent myeloid colonies made
visible by peroxidase reaction and hemato-
xilin staining.
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Vertical section of the specimen. A granu-
loid colony is developing within the layer
of macrophages and fibroblasts.
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Table 1. Number and differential count of spleen colonies 7 days after transfusion
of the cells, obtained from CA membrane

Source of  Numberof  Number  Macroscopic Microscopic colonies

transfused ell; { host colonies N - o

l Icel‘l}s tra?\sﬁslsed Omicc Tncans & Total § differential count (%)
standard number R )

X 10% error mean & E G M U Mix E/Gratio
St. E.
Bone marrow  1.00 9 28+ 55£3.6 54.6 29.1 102 34 26 1.84
82 macro- 1.34 9 36+34 100 + 10 544 238 151 28 39 245

phage &
bone marrow
cells from
CA mem-
brane

Note:  §1. E---Erythroblastic, G--
Mix - - - Mixed Colonies.

- Granulocytic, M - -- Megakaryocytic, U---

Undifferentiated

§2. Membrane-bearing mice were injected 2 X 10° of isologous bone marrow cells intraperitoneally
2 days before sacrificing. Ceils from 10 sheets of CA membrane were pooled for the source of

transfusion.
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Fig. 6. Cellulose acetate membrane-insertion me-
thod. (Modification)
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Fig. 7. Juvenile granuloid colony on CA mem-
brane, 2 days after the transfusion.
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Table 2.  Effect of isologous and homologous thymus cells on the development
of myeloid colonies in macrophage layer

Exp. Number of bone marrow cells Thymus cells Number of colonies
(C3H) X 10* Origin Numbar % 106 mean * standard error
22.0 - 0 153£29
1 22.0 C3H 54 247 + 54
’ 22.0 C3H 11 211 £29
22.0 C3H 2 271 £20
2.5 - 0 215
1L 2.5 C3H 7 86 %18
2.5 C57BL 6 43 +7
Table 3. Incidence of CBA T6T6 cells
on C3H CA membrane 5 days
after thymus cell seeding
Thymus Bone Meta- T6T6 Chromo-
Cell marrow phase Num- some
Cell ber %
CBAIST6 70 18 25.7
CATeTe G 67 g 1.2

Fig. 14. Colony of megakaryocyte on CA mem-

brane.
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Study on the Proliferation and Differentiation of Transplanted
Haematopoietic Cells to Irradiated Recipients.

Kunitake HIRASHIMA, Yoshiko KAWASE,
Masako OHTANI and Toshiyuki KUMATORI

The fate and development of transplanted haematopoietic cells in syngeneic recipient’s spleen was
analysed by the means of measuring weights, 5°Fe incorporation, the responsiveness to erythropoietin,
DNA synthesis and retransplantation method successively.

It was observed that the most immature stem-cells (expressed as CFU-s) differentiated to
erythropoietin-responsive cells (ERC) 3 days after transplantation and matured to pronormoblasts which
had active DNA synthesis with great proliferation capacity 4 days after transplantation. Five days after
transplantation, pronormoblasts differentiated into iron-incorporable erythroblasts.

This experimental system should be regarded as a very useful technique to study the differentiation
process of erythroid cells from stem-cells in the synchronous cell culture method in vive.

Applying this syngeneic haematopoietic cell transplantation method, the quantitative assay of
stem-cell injury after the various immunosuppressive agents was also performed.

X-rradiation (X), Cyclophosphamide (CY), Nitromin (NT), Mitomycin-C(MT) injured stem-cell in
great degree whereas Prednisolone (PR), Actinomycin-D (AM), Azathioprine (AZ) and Methotrexate
(MTX) did not damage stem-cell.

Compared with X-irradiation, however, the recovery pattern of stem-cell after CY and NT were much
faster and sufficient.

On the other hand, the quantitative assay of immunological competent cells which provoke the
secondary disease resulting from graft-versus-host reaction (GVH) in allogeneic combination was
performed using different strains of mice such as C3H/He (H—Zk) and C57BL/6] (H~2b). According to the
method of M. Bennett, the changes of splenic uptake of '*°I-deoxyuridine in recipient’s mice grafted by
allogeneic lymph-node cells clearly demonstrated the grade of proliferation of alloantigen-sensitive units
(AASU).

It was also clarified that this AASU assay very well corresponded to the experimental results of GVH
mortality.

Using this assay system of AASU, the suppressive effects of immunosuppressive drugs such as
Cyclophosphamide (CY), Methotrexate (MTX) and Prednisolone (PR) were measured by the administra-

tion of drugs after lymph-node cells transplantation.



Moreover, the effects of these drugs were also observed by the effectiveness to prevent GVH

mortality. It was concluded that the optimal dose of CY could prevent GVH reaction measured by AASU

suppression and mortality whereas MTX suppressed AASU but could not decrease mortality.

Finally, the combination assay of haematopoietic stem-cell by the splenic colony-forming method

and of immunological competent cells by alloantigen-sensitive units method is regarded as an useful

approach to resolve the mechanism of allogeneic haematopoictic cells transplantation and develop the

immunosuppressive treatments.
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Some Clinical Investigation of Bone Marrow Transplantation

Akira KURISU, Hiroshi TAKAZAWA, Hajime SUGIYAMA,
Sadahito Usul, Rikio KO1ZUMI and Kunitake HIRASHIMA

For severe bone marrow damage caused by acute whole body irradiation two froms of treatment are
available: chronic intermittent blood transfusion and bone marrow transplantation. Some clinical
investigation of bone marrow transplantation were performed in this series.

According to the references, the number of bone marrow cells plenty enough to be cured such a
patient has been said to be over 1x10'° at least. Aspirated and collected bone marrow cells in the plastic
bag as practised in blood transfusion with heparinized TC-199 tissue culture medium are available for the
transplant as they are.

Storage of collected bone marrow cells can be done by the use of deep freezing. Three units; Slow
freezing apparatus (VirTis), Storage freezer (VirTis) and Diluent-reconstitution set (IEC, Huggins
cytoglomerator) were prepared for this purpose (Fig. 1, 2 & 3). The thawed cells suspension obtained by
the use of the last apparatus can be injected into the recipient through the tubing of an intravenous drip
clinically.

Except in identical twins the usual course of an allotransplant is acceptance followed after an interval
by rejection. So “far as the rejection or G.v.H. reaction is concerned with genetical differences of
histocompetability factors between donor and recipient, the first choice of tissue typing and matching
might be” directed to the blood relationship. ABO blood groups with possible exception of Q group, other
red cell antigens such as Rh and MN are important in bone marrow transplantation. In this series,
leucoagglutinin test and mixed lymphocyte cultures are used in practice as histocompetability test,
although the validity of HL-A typing for transplantation has been proved by clinical and experimental
observation.

The effect of some weak incompetabilities can easily be overcome by immunosupressive treatment.
Immunosupression, however, involves the risk of infection and other serious complications. And then it is
necessary that the recipient must be nursed in the bio-clean room of intensive care unit. A bio-clean room
for one patient was reconstructed from an ordinary room for four patients at this time (Fig. 4). The
results of an examination relating to the cleaning capability of this system are listed in table 1.

Bone marrow transplantation should only be carried out in specialized centres and by experienced
teams, and should be reserved for those patients in whom the hope for their survival will not be

compromized.
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Fig. 2. Storage freezer (VirTis).
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Fig. 4. Distribution sketch of each area in the

reconstructed bioclean room system.

* : shows the place estimated dust reduc-

tion degree.
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Table 1. Degree of dust reduction estimated by the apparatus ROYCO-220 at 900 mm.

in height above the floor

Place | Time Qver 0.5 1 Over 5.0 u

(¥) | (min) Ist 2nd 3rd Mean Ist 2nd 3rd Mean
1 0 0 0 0 0 0 0 0 0
2 10 0 0 0 0 0 0 0 0
3 20 0 0 0 0 0 0 0 0
4 30 240 260 150 220 0 0 0 0
5 40 2370 3840 2580 2930 670 1090 660 860
6 50 120 230 330 230 10 50 80 47
7 60 0 0 0 0 0 0 0 0
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Supression of Erythropoiesis by Simultaneous Proliferation
of Alloantigen-Sensitive Units

Yukihiko KITAMURA

Parental (CBA-T6T6) cells were injected into (DS X CBA-T6T6) Fy hybrid mice following varying
doses of irradiation. Proliferation of erythropoietic cells was assayed by *°Fe uptake in the spleen and
that of alloantigen-sensitive units (AASU) by 5-iodo-2-deoxyuridine-'2°1 uptake. Erythropoietic
differentiation of parental bone marrow cells was suppressed when the cells were injected with lymph
node cells or thymus cells and there were inverse relationship between the proliferation of erythroid cells
and that of AASU. The change of erythropoietic microenvironment seemed to have more important role
than humoral erythropoiesis stimulating factor in the present phenomenon, because the suppressed
erythropoiesis of the mouse remained to be suppressed even if the mouse was being joined in parabiosis
with another mouse, in which the erythropoiesis was not suppressed so markedly. As the change of local
environment, the activating process of AASU was essential rather than activated AASU itself or other
active substance produced by AASU, because re-irradiation (830 R) of the host abolished the suppressing
effect of the previously injected and activated lymph node cells and because the erythropoietic
differentiation of the marrow cells mixed with the activated AASU was not suppressed when the cells

were injected into irradiated CBA-T6T6 mice.
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Fig. 1. The splenic >Fe uptake values in DST6F,

mice , receiving irradiation (210-830 R) and
parental cells (0.5 x 10° BMC alone or the
mixture of 0.25 x 10% or 10° or 4 x 10° LNC
and 0.5 x 10° BMC). Each point was the mean
of 6-8 mice.
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parental LNC on the erythropoietic differ-
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The values were calculated from the data
shown in Fig. 1 and Fig. 2.
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10% and 4 x 10°%). Bach point was the
mean of 10-14 mice.
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Table 1.

Origin of dividing cells in the spleen of DST6F, mice irradiated and

injected with LNC of CBA-T6T6 mice 4 days earlier

Radiation dose (R) LNC dose (X 10%) No. of mice % of CBA-T6T6 cells (imean + SE)
520 025 4 552
1 4 68 %5
4 4 99 £ 1
620 025 4 100
1 4 100
0.3+ T HH L~ 2Tid 4 BEC " IUdR DL D ZH%T
T A R Lo b 05X100 3 DB, WIRAIRE ) oS
U X = TR R CHES Lic =y 2k 7T HEIC *Fe D2
. \ N
2 \ o DZHEGIEL 7o T DRMTE, MR MRS
02— = \ X108 —38 3
N AU — S (La IS 525, ZomEE Y > HigoK Ly <
S Vo 2 botoe Eh HIB@EEAECBAICL, BcsT s
= N - 125 3
o />/“\ 025108 S PIUdR & " Fe D& h & 2 B OBI 2 5 -
= \ N - i
< N X . . z 7o( Fig. 6)
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Fig. 5. Interrelation between the proliferation of

parental AASU and that of parental ery-
thropoietic cells (Fig. 3) in DST6F; mice
recelving varying doses of irradiation and
parental LNC. The values of AASU prolife-
ration was calcualted from the data shown
in Fig. 4 and Table I.
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Fig. 6. Comparison of the potentiality to suppress
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indicated the mean = SE of °°Fe uptake
values for 8 mice receiving 0.5 x 10° BMC
alone. The lower hatched area indicated
the mean * SE of *?IUdR uptake values

for 13 mice receiving irradiation alone.



Table 2. Splenic uptake of *°Fe and '**IUdR in parent to F, chimeras and control mice

Primary injection® Secondary injection®* No. ol Mean uptake value + SE
(X 10%) (X 10%) mice
LNC BMC LNC BMC re PSIUAR
4 2 4 0 6 0.06 £ 0.01#%#
4 2 0 0.5 6 9.19 £ 50
4 2 4 0.5 8§ 6.32 + 0,98
0 0 4 0 9 0.25 £ 0.01%%*
0 0 0 0.5 6 9,39 + (,50%%*
0 0 4 0.5 8 1.06 + 0.1 2%%%
® Parental cells were injected after 520 R-irradiation.

=% Parental cells were injected after 830 R-irradiation.

st P <0.00]

wxsx 22> 0.1, when adjacent two values were compared by Students 1 test.
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Table 3. Effect of parabiotic union on the splenic ery thropoiesis of each parabiont

Side of Radiation No. of eells (X 10%)  No. of Splenic 5°Fe uptake™
Group  parabiont dose (R) LNC BMC mice (mean £ SE)
1 Right 830 1.5 0.5 6 1.36 £ 0.21
Left 520 1.5 0.5 6 4.34x0.59
2 Right 830 0 0.5 6 8.72+ 1.01
Left 520 0 0.5 6 8.80% 1.13
3 Right 830 1.5 0.5 5 093+023
Left 830 1.5 0.5 5 1.03£0.10
4 Right 520 1.5 0.5 5 420+ 1.02
Left 520 1.5 0.5 5 4.01+0.39

= When *”Fe uptake values of right parabionts were compared with those of left parabionts,
P <0.01 in group 1; P> 0.7 in group 2, 3, 4.

Table 4. Distribution of newly-formed erythrocytes across the parabiotic union*

Hrs aflter *"Fe Side of Radiation No. of S9Fe uptake (mean * SE)**
injection parabiont dose (R) mice Spleen Erythrocytes*##*

6 Right 830 N 3.04 £ 0.5 1.08 + 0.26

Left 520 N 7.33+1.24 0.98 £0.26

24 Right 830 6 1.88 £0.18 2.25+0.39

Lefl 520 6 341035 2.07 £ 0.40

48 Right 830 6 1.12+0.14 248£042

Left 520 [ 2.57+0.27 2.29+0.33

All parabionts were injected with 10® LNC and 0.5 X 10° BMC of parental origin.
When the values of right parabionts were compared with those of left parabionts,

P <0.05 in the spleen: P> 0.7 in erythrocytes.

s Erythrocytes contained in 0.3-mi blood.

Table 5. Effect of LNC injection on the splenic *°Fe uptake when LNC were injected

after BMC injection*

Injection of LNC Day of LNC injection No. of mice Splenic *’Fe uptake
No 11 420+0.68
Yes 0 6 071+0.16
Yes 1 6 0.68 + 0.04
Yes 2 5 1.05+0.16
Yes 3 6 5584075
Yes 4 5 386023

%0.5 X 10° BMC were injected following 830 R-irradiation on day 0.
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Table 6. Effect of LNC injection on the splenic *°Fe uptake when LNC were injected

before BMC injection®

Injection of LNC

N1 o) ale,
Day of LNC injection Splenic " Fe uptake

(mean * SE)**

Irradiated before
BMC injection

Not irradiated before
BMC injection

Yes -5 9.58 £ 0.88 (6) 245+ 0.15(11)

Yes —4 12.39 £ 0.82 (8) 249 +0.23 (10)

Yes -3 11.43+£0.92(7) 1.53+0.19 (9)

Yes ~2 13.32£0.76 (7) 3.00%0.56 (8)

Yes -1 10.79 £1.31 (6) 324027 (8)

Yes 0 1.60 £0.20 (1 1y**#

No 7.68 £0.51 (9)yFwr

# 4 X 10° LNC were injected following 520 R-irradiation; 0.5 X 10° BMC were injected following
830 R-irradiation or without the second irradiation.

%%  Number of mice was shown in parenthesis.

###  The mixture of LNC and BMC was injected following 520 R-irradiation.

s BMC alone were injected following 830 R-irradiation on day 0.

Table 7. Transfer of activated lymphoid cells to 830 R-irradiated secondary hosts

Cell dose (X 10%)

Splenic *°Fe uptake**

Strain of secondary host BE BMC No. of mice (mean + SE)
CBA-T6T6 0 0.5 11 13.54 £1.24

20 0.5 9 11.22+1.34

DSTOE, Q.5 5 6.35+0.62

0.5 6 1.60 £ 0.09

20 0.5 9 1.58 £0.38

B

M ERAMEIR S8 2 DFEED DST6 T, Th A Bric © i &

SpC, spleen cells of DST6F; mice which received irradiation (830 R) an
(4 X 10°) 4 days earlier.

d parental LNC

When the values of mice receiving BMC alone were compared with those of miice receiving

SpC and BMC, P> 0.2 in CBA-T6T6 mice; P < 0.001 in DST6F, mice.
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