EFFECT OF ADRENALECTOMY ON DONORS AND RECIPIENTS
ON REPOPULATION OF PARENTAL LYMPHOCYTES IN
FIRST GENERATION HYBRIDS
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Lymph gland cells from sensitized and normal CBA/HT6T6 mice were injected into
F4(CBA/HT6T6 X C57BL/8) mice subjected to bilateral adrenalectomy 7 days before injec-
tion of the donor cells. In one of the experiments both adrenals were removed from the
donors four weeks before the lymph gland cells were taken. Adrenalectomy on the recipi-
ents led o an increase in the percentage of donor mitoses in the spleen at all times of trans-
fer, provided that the lymphocytes were taken from sensitized donors, whereas the number
of donor mitoses in the lymph glands was indistinguishable from that in the control groups.
An increase in the percentage of donor mitoses in the spleen of the adrenalectomized mice
was observed only on the 5th day after transfer if lymphocytes from unsensitized donors
were used; on the first day after injection of the cells an increase in mitotic activity of the
donor cells in the lymph glands was observed. If the lymphocytes were taken from
adrenalectomized and sensitized donors, the injected cells retained their power of increased
mitotic activity in the spleen of the irradiated recipient on the first day after injection.
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Glucocorticoids produced by the adrenal cortex are widely used in clinical and experimental medicine
to suppress tissue incompatibility reactions [4]. Glucocorticoids probably participate in the regulation of
tissue incompatibility reactions and in the proliferation of lymphocytes in vivo, for adrenalectomy in
animals induces marked thymico-lymphoid hyperplasia [6, 8] and increases the intensity of reactions of
hypersensitivity of delayed type [2]. Adrenalectomy increases the severity of transplantation sickness in
F, hybrids receiving injections of parental lymphocytes [3, 6].

It was therefore decided to study the effect of adrenalectomy on donors and recipients on the re-
population of parental lymphocytes in Fy hybrids, i.e., under the conditions of the graft versus host reaction.

EXPERIMENTAL METHOD

In experiments Nos. 1 and 2 the donors were CBA/ HT6T6 mice weighing 20-22 g and the recipients
were Fy(CBA/HT6T6x C57BL/6 mice weighing 20 g. Bilateral adrenalectomy was performed on the re-
cipients 7 days before the injection of lymph gland cells from CBA/HT6T6 mice. Recipients undergoing a
mock operation acted as the control. In experiment No. 1 lymph gland cells were taken from donors which
were given an intravenous injection of 30 million lymph gland cells from the recipient three weeks before
the experiment, In experiment No, 2, lymph gland cells from unsensitized donors were used. The recipi~
ents were Kkilled on the first, third, and fifth days after the transfer of the donor cells and the percentage
of donor mitoses was calculated in the spleen and the lymph gland. In experiment No. 2 the donors were
CBA/H mice weighing 19 g and age 3 months, whereas the recipients were F{(CBA/HT6T6 x C57BL/6)
mice weighing 21 g and aged 4 months. The CBA/H donor mice underwent bilateral adrenalectomy and a
mock operation was performed on the control CBA/H mice. On the 7th day after the operation the donors
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TABLE 1. Effect of Adrenalectomy on F,(CBA/HT6T6 x C57BL/6)
Recipients on Repopulation of Sensitized and Unsensitized Lymph
Gland Cells from CBA/HT6T6 Mice in Spleen and Lymph Glands

G s 8 Adrenalectomy | Mock operation
Z o |2 s °:’ mitoses
g 5 |58% Organ studied
£ 2 |»%E total | % donor total| % donor
23] 1G] a2
1st | 1st Lymph glands 123 | 34,9643 | 168 | 26,1934
2nd | 1st Spleen 397 17,0=1,88 | 400 11,5+1,68
‘ 3rd | 3rd | Lymph glands 201 | 28,86=3,19 [ 193 | 22830
I 4th | 3rd | Spleen 401 | 25.94=2,19 | 407 | 1523178
Sth [ 5th | Lymph glands 178 {20,79=30 | 300 | 14.33=20
6th | 5th | Spleen 297 [ 16,8422 | 246 | 813175
7th { 1t | Lymph glands 260 | 30,38=2,85 | 257 | 22,57=26
8th | 1st Spleen 259 8,1=1,7 423 5,9=1 14
Sth | 3rd Lymph glands 220 | 24,1=288( 155 18,7+3,14
2 10th | 8rd Spleen 239 110,88+=2,0 | 412 | 7,28=],28
11th | 5¢h | Lymph glands 241 | 160=2,4 | 167 | 10,78=24
12th | 5th Spleen 215 | 8,27=1,8 | 243 | 494*=14

Note, An intravenous injection of 50 million lymphocytes was
given, from sensitized donors in experiment No. 1 and from un-
sensitized donors in experiment No. 2.

TABLE 2. Repopulation of Lymphocytes from Immunized CBA/H
Mice in Spleen and Lymph Glands of Sublethally (600R) Irradiated
Fy(CBA/HT6T6 x C57BL/6) Mice

‘5 g‘ _ Adrenalectomy | Mock operation
R mitoses
Organ studied o g
§‘.§, g total | % donor total % donor
B 8.2
Lymph glands ist 349 34,381 2,5 298 33,56i 2,74
Spleen 1st 362 | 32,60=2,47 389 | 23,14%2,14
Lymph glands and | 329 | 44982741 203 | 38,42=3 42
Spleen 2nd | 423 14090239 [ 307 | 38,76+=2,78
Lymph glands 5th 159 | 90,57=232 | — —
Spleen Sth — — 132 | 87,88+2,85

of the lymphoid cells were immunized by a single graft of skin from the recipient mice. The donors were
killed three weeks after the skin grafting, a suspension of their lymph gland cells was made, and it was in-
jected intravenously in a dose of 50 million cells into recipients irradiated sublethally (600R) 1.5-2 h be-
fore the injection of the cells. Two of these mice at a time were killed on the 1st, 2nd, and 5th day after
injection of the donor cells for chromosomal analysis. In all three experiments, preparations for counting
the donor mitoses were made by Ford's method,

EXPERIMENTAL RESULTS

1t will be clear from Table 1 that adrenalectomy on the recipient in experiment No. 1 stimulated re-
population of lymphocytes taken from sensitized donors in the recipient's spleen on the 1st, 3rd, and 5th
days after transfer (groups 2, 4, 6; P < 0.01) compared with animals undergoing the mock operation. The
number of donor mitoses in the lymph glands of the adrenalectomized recipients was not statistically sig-
nificantly different from the number in the control groups of mice undergoing the mock operation (groups
1, 3, and 5). In experiment No, 2 adrenalectomy led to an increase in the number of donor mitoses in the
recipient's lymph glands on the first day after transfer (group 7; P < 0.05), and by the 5th day the percent-
age of donor mitoses was increased in the spleen (group 12; P < 0.01) compared with the recipients under-
going the mock operation. In experiments Nos. 1 and 2 a higher percentage of donor mitoses was observed
in the lymph glands of the recipients on the 1st, 3rd, and 5th day after injection of the lymphocytes than in
the spleen (P < 0.01)., By the 5th day after injection of the cells the percentage of donor mitoses in the
spleen and lymph glands was reduced, and this effect was more marked in the animals undergoing the mock

operation,
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Following injection of lymphocytes from sensitized donors, the number of donor mitoses observed on
the first and third day after transplantation was greater in the spleen of the adrenalectomized recipients
and recipients undergoing the mock operation {experiment No. 1, groups 2 and 4) than in the corresponding
recipients receiving cells from unsensitized donors (experiment No. 2, groups 8 and 10). In experiment
No. 3 (Table 2) injection of lymph gland cells from the adrenalectomized and sensitized CBA/H mice into
sublethally irradiated F;(CBA/HT6T6 x C57BL/6) mice was accompanied by an increase in mitotic activ-
ity of the donor cells in the lymph glands of the second day after transplantation. Higher mitotic activity
of cells from adrenalectomized donors in the recipient's spleen was ohserved on the first day after trans-
plantation, whereas on the second day the percentage of donor mitoses in the spleen was about equal to
that in the animals undergoing the mock operation. In this experiment a tendency was observed for the
number of donor mitoses o increase in the spleen and lymph glands by the 5th day in both the experiment-
al and the control mice.

The experimental results indicate that adrenalectomy on the recipients stimulated repopulation of
the injected donor cells, Removal of the adrenals presumably led to a decrease in the glucocorticoid con-
centration in the recipient and stimulated proliferation of the donor cells in response to the recipient's
foreign antigens. In the adrenalectomized mice the glucocorticoid concentration in the blood plasma was
reduced by 33-50% compared with its value in the intact recipients and in animals after the mock opera-
tion. Adrenalectomy on the recipients led to an increase in the percentage of donor mitoses in the spleen
at all periods after transplantation if the lymphocytes were taken from sensitized donors, whereas the
number of donor mitoses in the lymph glands was the same as in the control groups. An increase in the
percentage of donor mitoses in the spleen of the adrenalectomized mice was observed only on the 5th day
after transplantation if lymphocytes from unsensitized donors were used; in that case on the first day after
injection of the cells an increase in the mitotic activity of the donor cells was observed in the lymph glands.
These results can be explained on the grounds that a higher proportion of the sensitized lymphocytes enter
the spleen and proliferate in it than in the lymph glands. When unsensitized cells were used the percent-
age of donor mitoses in the spleen was increased on the 5th day, possibly on account of an increase in the
number of sensitized cells in the adrenalectomized recipients by this time and their migration from the
Iymph gland into the spleen. It must be remembered that adrenalectomy can increase sensitization to
transplantation antigen [1]. There is evidence that lymphocytes spread from the lymph gland into other
lymphoid organs [7] and that spleen cells from sensitized donors are more able to induce the graft versus
host reaction than lymphocytes from the thoracic duct of the same donor [5]. When lymphocytes were taken
from adrenalectomized sensitized donors, the injected cells remained capable of increased mitotic activity
in the spleen of the irradiated recipient on the first day after injection.

LITERATURE CITED

1. A . P. Bogdanov and V. F. Semenkov, in: Manifestations of Tissue Incompatibility during Trans-
plantation [in Russian], Moscow (1971}, p. 23.

2. T. K. Valueva, A. V., Antonenko, and V. F. Chebotarev, in: Immunoreactivity of the Organism [in

Russian], Kaliningrad—Tallin (1973), p. 367.

V. F. Semenkov, Dokl. Akad, Nauk SSSR, 203, 1441 (1972).

H. N. Claman, New Engl. J. Med., 287, 388 (1972).

W. L. Ford and M. Simonsen, J. Exp. Med ., 133, 938 (1971).

L. R. Heim, E. J. Junis, and R. A, Good, Proc. Soc, Exp. Biol. (New York), 139, 793 (1972).

. A. Kastelan, B. Nakic, O. Springer, et al., Immunology, 18, 131 (1970).

V. D. Kieffer and M. M. Kefchel, Transplantation, 11, 450 (1971).

o =] O U W
. s s

199



