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The number of p laque- forming  cel ls  (PFCs) and ro se t t e - fo rm in g  cel ls  (RFCs) in r e sponse  
to sheep 's  r ed  cel ls  on the fourth day af te r  immunizat ion was de termined  in the spleen of 
NZB/BLN and C57BL mice  aged f rom 30 to 360-370 days. The number  of P F Cs  increased  
with age in the NZB/BLN mice  by 35-40 t imes  and in the C57BL mice  by 5 t imes .  It was 
3 t imes  g rea t e r  in NZB/BLN mice  at the age of 30 days than in C57BL mice ,  and 20 t imes  
g rea t e r  at the age of 360-370 days. At all  s tages of ontogeny the number  of RFCs was 1.5- 
2.5 t imes  g rea t e r  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 ,  especial ly  medium-s ized ,  
increased  with age in the spleen and thymus of the NZB/BLN mice.  Depress ion  of the func- 
tion of the population of T- lymphocy tes  is postulated.  
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In NZB mice  with genet ical ly de te rmined  autoimmune hemolyt ic  anemia the thymus-dependent  im- 
munologic functions a r e  dep res sed  with age: the abili ty to induce a graf t  ve r sus  host  reac t ion  is diminished 
[4, 12], the r e sponse  to phytohemagglutinin and foreign lymphocytes  is depressed  [7, 9], the number  of 0- 
posi t ive lymphocytes  dec rea se s ,  and autotmmune thymus-dependent  lymphocytopenia develops [11]. How- 
ever ,  an ea r l i e r  immunologic matura t ion  and intensif icat ion of bone marrow-dependent  immunologic func- 
tions at an ear ly  age against  ce r t a in  antigens - sheep 's  r ed  cel ls  and bovine se rum albumin [5, 8, 13] - 
were  observed  in these  animals .  

It was accordingly decided to study the r e sponse  of NZB mice  at an older  age to heterologous r ed  
cel ls .  

The dynamics of the number  of p laque-forming cel ls  (PFCs) and r o s e t t e - f o r m i n g  cel ls  (RFCs) in the 
spleen of NZB mice  in ontogeny was studied and the cel l  composi t ion of the thymus and spleen was in- 
vest igated at  the same t ime.  

E X P E R I M E N T A L  M E T H O D  

Mice of the subline NZB/BLN were  used in the exper iments  at different  ages:  f rom newborn to age 
360-370 days (the mice  of subline NZB/BLN were  obtained in the 68th generat ion in 1969 f rom the National 
Institute of Health, Bethesda,  USA). C57BL mice  were  used as the control  group. The animals  were  im- 
munized with sheep 's  r e d  cel ls  in a dose of 5.108. On the fourth day af ter  immunizat ion the number  of 
P F C s  [6] and of RFCs  [14] was de termined.  The number  of PFCs  was expressed  per  10 ~ nucleated viable 
spleen cel ls  and the number  of RFCs was expressed  per  103 cel ls .  The  significance of the r e su l t s  was 
es t imated  by Student 's method. 
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T A B L E  1. N u m b e r  of P F C s  and  R F C s  in the Spleen  of 
N Z B / B L N  and C57BL Mice  du r ing  Ontogeny (M �9 m) 

Number of PCFs/10 s Number of RFCs/ 
Age of mice spleen cells 1~ spleen cells 
(in days) 

NZB/BLN C57BL 

30 
90--100 

~80--190 
270--280 
360--370 

39,4-+2,7 
52,6-+4,4 

154,9-+ 12,9 
243,1-+19,1 

t410,7-----62,7 

14,2-+ 1,2 
37,4--+2,3 
87,8-+7,9 
80,4----- 10,5 
76,6-+ 12,6 

NZB/BLN C57BL 

3,3m0,4 1,6~0,2 
6,6~1,0 1,8~0,4 
1,8• 2,0~0,3 
3,1~0,4 2,5-+0,4 
4,9-+0,8 1,9-+0,3 

TABLE 2. Compos i t i on  of Spleen  Ce l l s  of N Z B / B L N  Mice  in 
Ontogeny (in %) 

Cells 

Lymphocytes: 
large 
medium-sized 
small 

Plasma cells 
Other cells 

newborn 

1,4 
15,9 
19,0 
0,4 

63,3 

2,3 
17,3 
20,6 

1,4 
58,4 

A :e of mice (in days) 

30 

7,9 
20,2 
34,1 
2,7 

35,1 

6o--7 o 91~ 

8,9 9,9 
24,8 29,4 
45,7 48,3 
3,9 5,1 

16,7 7,3 

180-- 210-- 
190 220 

i1,6 10,5 
34,8 30,5 
36,9 30,5 
5,6 7,2 

11,1 21,3 

270 -- 
280 

11,1 
31,9 
33,2 
8,3 

15,5 

Legend.  Other  c e l l s  inc lude  r e t i c u ! u m ,  m a s t ,  and e r y t h r o i d  ce l l s ,  
m o n o c y t e s ,  e tc .  

F o r  the m o r p h o l o g i c a l  i n v e s t i g a t i o n  of the t h y m u s  and  sp leen ,  in tac t  n o n i m m u n i z e d  N Z B / B L N  m i c e  
w e r e  f ixed in C a r n o y ' s  f luid.  The ce l l  c o m p o s i t i o n  was counted  in p r e p a r a t i o n s  s t a ined  with h e m a t o x y l i n -  
eos in  and a z u r e  I I - e o s i n .  

EXPERIMENTAL RESULTS 

It will be clear from Table 1 that the relative number (per I0 ~ 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. Composi t ion of Thymus  Cells  of NZB/BLN Mice in 
Ontogeny (in %) 

Cells 

Cortex:  
large lymphocytes 
medium- sized 
small 
other cells 

Medulla: 
larjze lymphocytes 
me"dium-smed 
small 
other cells 

newborn 

Age of mice (in day_~ 

8,1 
34,3 
52,7 
4,9 

26,7 
39,3 
15,7 
18,3 

10 60--70 

13,9 
35,4 
45,2 

5,5 

29,2 
36,0 
17,4 
17,4 

9,8 
49,7 
34.9 
518 

32,5 
43,8 
9,6 

14,t 

180-- 210-- 
91000- 190 220 

12,1 10,6 12,7 
48,8 63,8 59,9 
34,1 19,5 24.6 
5,0 6,1 2.8 

26,9 30,1 26,5 
50,5 40,1 49,8 
13,8 9,7 9,1 
8,8 20,1 14,6 

2 7 0 - -  
280  

10,2 
43,2 
44,6 
2,0 

20,5 
38,9 
9,8 

30,8 

360 - -  
370  

7,3 
44,0 
47,2 

1,5 

37,3 
38,8 
6,8 

17,1 

Legend. Other ce l l s  include re t i cu lum and m a s t  cel ls ,  pycnotic 
ce l l s ,  etc.  

T - lymphocy t e s  in NZB/BLN mice ,  with inc reas ing  age the re  is a dec rea se  in the number  of RFCs ,  a he te ro -  
geneous population cons is t ing  of ce l l s  of both thymus-  and bone mar row-dependen t  or igin [1, 2, 10]. In- 
tens ive  p ro l i f e ra t ive  p r o c e s s e s  and the m a r k e d  inc rea se  in the number  of m e d i u m - s i z e d  lymphocytes  in 
the thymus  cannot evidently make  good the low level  of function of the thymus-dependent  lymphocytes  popu- 
lation. 
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