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The number of plaque~forming cells (PFCs) and rosette-forming cells (RFCs) in response
to sheep's red cells on the fourth day after immunization was determined in the spleen of
NZB/BLN and C57BL mice aged from 30 to 360-370 days. The number of PFCs increased
with age in the NZB/BLN mice by 35-40 times and in the C57BL mice by 5 times, It was

3 times greater in NZB/BLN mice at the age of 30 days than in C57BL mice, and 20 times
greater at the age of 360-370 days, At all stages of ontogeny the number of RFCs was 1,5-
2.5 times greater in the NZB/BLN mice than in the C57BL mice. The number of RFCs in
the NZB/BLN mice fell with age. The number of lymphocytes, especially medium-sized,
increased with age in the spleen and thymus of the NZB/BLN mice. Depression of the func-
tion of the population of T-lymphocytes is postulated.
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In NZB mice with genetically determined autoimmune hemolytic anemia the thymus-dependent im-~
munologic functions are depressed with age: the ability to induce a graft versus host reaction is diminished
[4, 12}, the response to phytohemagglutinin and foreign lymphocytes is depressed [7, 9], the number of 6-
positive lymphocytes decreases, and autoimmune thymus-dependent lymphocytopenia develops [11]. How-
ever, an earlier immunologic maturation and intensification of bone marrow-dependent immunologic func-
tions at an early age against certain antigens — sheep's red cells and bovine serum albumin [5, 8, 13] -
were observed in these animals,

It was accordingly decided to study the response of NZB mice at an older age to heterologous red
cells,

The dynamics of the number of plaque-forming cells (PFCs) and rosette-forming cells (RFCs) in the
spleen of NZB mice in ontogeny was studied and the cell composition of the thymus and spleen was in-
vestigated at the same time.

EXPERIMENTAL METHOD

Mice of the subline NZB/BLN were used in the experiments at different ages: from newborn to age
360-370 days (the mice of subline NZB/BLN were obtained in the 68th generation in 1969 from the National
Institute of Health, Bethesda, USA). C57BL mice were used as the control group. The animals were im~
munized with sheep's red cells in a dose of 5108, On the fourth day after immunization the number of
PFCs [6] and of RFCs [14] was determined. The number of PFCs was expressed per 108 nucleated viable
spleen cells and the number of RFCs was expressed per 103 cells. The significance of the results was
estimated by Student'’s method.
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TABLE 1. Number of PFCs and RFCs in the Spleen of
NZB/BLN and C57BL Mice during Ontogeny (M % m)

. Number of PCFs/10°8 Number of RECs/
Aige dOf r)nice spleen cells 10° spleen cells
n da
i ceys NZB/BLN C57BL | NZB/BLN | C57BL
30 39,4x27 14,2%1,2 3,3=0,4 1,60,2
90—100 52,644 37,4%2,3 6,6=1,0 1,8+0,4
180—190 154,9%+12,9 87,8+7,9 1,8%0,2 2,02:0,3
270—280 243,1%+19,1 80,42=10,5 3,1=0,4 2,5%0,4
360—370 1410,7%=62,7 76,6+12,6 4,908 1,920,3

TABLE 2. Composition of Spleen Cells of NZB/BLN Mice in
Ontogeny (in %)

Age of mice (in days)
cells newborn | 10 | 30 leo—70| %5 | ‘P85 | %386 | B0~
Lymphocytess
large 1,4 2,3 7.9 8,9 991 11,61 10,61 11,1
medium-sized 15,9 17,3 1 20,2 24,8 29,4 | 34,8 | 30,5 | 31,9
small 19,0 20,6 | 34,1 | 45,7 j 48,3 | 36,9 ] 30,5 | 33,2
Plasma cells 0,4 1,41 271 394 51| 564} 72| 83
Other cells 63,3 58,4 | 35,1 | 16,7 7.3 14,11 21,31 155

Legend. Other cells include reticulum, mast, and erythroid cells,
monocytes, etc.

For the morphological investigation of the thymus and spleen, intact nonimmunized NZB/BLN mice
were fixed in Carnoy's fluid. The cell composition was counted in preparations stained with hematoxylin—
eosin and azure II-eosin.

EXPERIMENTAL RESULTS

It will be clear from Table 1 that the relative number (per 10° spleen cells) of PFCs increased with
age in both the NZB/BLN and the C57BL mice; by the age of 360-370 days the number of PFCs in the
NZB/BLN mice had increased by 35-40 times, but in the C57BL mice by only 5 times. In the NZB/BLN
mice at all stages of ontogeny more PFCs were discovered than in the C57BL mice; they were 2-3 times
more numerous at the age of 30 days, and 20 times more numerous at the age of 360-370 days. It must
also be mentioned that the increase in the number of PFCs in the NZB/BLN mice took place throughout the
period of ontogeny, whereas in the C57BL mice it occurred only until the age of 180-190 days.

The dynamics of the number of RFCs in the spleen of the NZB/BLN and C57BL mice (Table 1) did
not repeat that of the PFCs. The number of RFCs in the spleen of the NZB/BLN mice was 1.5-2.5 times
greater than in the C57BL mice at all stages on ontogeny except at the age of 180-190 days, when the num~
ber of RFCs was reduced in the NZB/BLN mice.

The number of large, medium-sized, and small lymphocytes and of plasma cells increased with age.
in the spleen of the NZB/BLN mice (Table 2). However, starting from the age of 200 days, a relative
decrease in the number of lymphocytes was observed, mainly on account of the small type.

A unique reaction of the medium-sized lymphocytes appeared in the thymus of the NZB/BLN mice
(Table 3), both in the cortex and in the medulla. Their number rose considerably at the age of 90-210 days,

whereas the number of large lymphocytes remained unchanged and the number of small lymphocytes fell
sharply.

The observed increase in the number of PFCs in response to injection of heterologous red cells and
the increase in the number of lymphocytes and plasma cells in the spleen thus indicate a possible increase
in the intensity of bone marrow-dependent immune reactions with age in NZB/BLN mice. Presumably this
increase is due to depression of the function of a certain population of T-lymphocytes responsible for re-
ciprocal control over antibody formation in the body [3, 11]. Probably as a result of hypofunction of the
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TABLE 3. Composition of Thymus Cells of NZB/BLN Mice in
Ontogeny (in %)

>

e of mice (in days)

Cells 00— | 180— | 210~ | 270— | 360—
newborn | 10 80—70| g0 | teg | 220 | 280 | 370

Ccortexs
large lymphocytes
medium-sized
small
other cells
Medulla:
large lymphocytes
medium-sized
small
other cells

LN L

waol tihoweto

RO Cnor—

FobS npEDSH
e o —

[3, 95

o 00—

S58B w&8s
[V

FoBB n¥Bo
O ok

F wiRdS

—_y =

- 100 O

00 O N e 0O
PN

ool

—mtew oW

o
g!\?

T ©—to—
L=
L= 3

o=t oy
o b
o o

NSO

= OO LN TP~ 0o

oo w
SeB88 583

—— O N

fx‘O'ICDO? J&I\:):hm
— e GO N

_

ceB2

-

8o

Q0 00 O Ut O MONN

™o
—

Legend, Other celis include reticulum and mast cells, pycnotic
cells, etc.

T-lymphocytes in NZB/BLN mice, with increasing age there is a decrease in the number of RFCs, a hetero-
geneous population consisting of cells of both thymus- and bone marrow-dependent origin [1, 2, 10]. In-
tensive proliferative processes and the marked increase in the number of medium-sized lymphocytes in

the thymus cannot evidently make good the low level of function of the thymus-dependent lymphocytes popu-
lation.
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