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Precursors of 8-lymphocytes with surface lgM and their possible 
migration from bone marrow to peripheral lymphatic tissues* 

L. Jaro~kova, I. Trebichavsky , F. Kovar~ a nd L. Prokesova 

Institute of Microbiology. Czechoslovak ~cademy of Sciences, Prague, Czechoslovakia 

Summary 

The lymphocytes with stufacc immunoglobulins 
(slg) represent precursors of D·lymphocytes and 
were studied in o ntogeny of pigs by autoradiography 
using iod ina ted monospecific anti·J.l , anti·-y o r anti·a 
antibodies. The earliest detectio n of slgM+ small 
lymphocytes was at 44 days of gestation in liver, 
followed at 51 days in spleen and at 60 days in bone 
marrow, the thymocytcs being slg·ncgative. The first 
circulat ing small lymphocy tes were detecied at 
38-40 days and are most probably thymus-derived. 

In adult pigs as well as after immunization of germ· 
free piglets lgM remains to represent the surface lg 
on bone marrow lymphocytes while in peripheral 
lymphatic tissues there is appearance of lymphocytes 
labelled with anti·-y or anti·a. The percentage of 
slgM+ lymphocytes in bone marrow is extremely 
sma ll and also the density of slgM per cell is low. 

The model of foetuses and newborn precolo· 
stral pigle ts has p roved useful for studies of 
generation of 8 -lymphocytes with surface 
immunoglobulin (sig) determ inants because 
the six layer placental barrier prevents transfer 
of antigens and maternal immunoglobulins. In 
our earlier studies we demonstrated that 
surface l g molecules wh ich serve for primary 
recognition of the antigen on foetal B-lympho· 
cytes in pigs are of the lgM class (Jaroskova ec 
al., 1973). The present paper deals with the 
expression of slg on lymphocytes from 
various organs of non-stimulated and im· 
munized piglets and p igs. Bone-marrow­
derived lymphocytes were de termined by 
autoradiography using iodinated monospecific 
anti·J1 , anti·'Y or anti-a antibodies and simul· 
taneously the thymus-derived lymphocytes 
were dete rmined by the spontaneous E-rose t te 
test w ith SRBC. 

No slg+ cells were detected in cell suspensions 
from yolk sacs tes ted in foetuses aged 18 to 

25 days of gestation at which time the re is 
haemopoietic activity in this organ. 

The first IgM-bearing lymphocytes were found 
in the foetal liver on the 44th day, in th e 
spleen on the 51st day and in th e bone marrow 
on the 60U1 day, U1e thymocytes being slg­
Towards the end of gesta tio n the lympho­
poietic activity of the foetal liver and the 
number of slgM+cells decreases and at the 
same time there is an increase in the number 
of sJgM+ce lls in the bone marrow (Fig. 1). 
The foetal liver was also the fust site where 
IgM-synthesizing cells were demonstrated on 
the 38th day of gestation (Prokesovd et al., in 
press), i.e. simultaneously w itl1 the earliest 
morphological classification of smalllympho· 
cy tes. Thus the foetal liver is the fust site of 
generation of B-lymphocytes in pigs, similarly 
as in other mammals (Gathings et al. , 1976). 
However, we did not demo nstrate in foe tal pig 
liver an antigen-independent IgM-IgG switch 
in U1e expression of surface Ig , which was 
described to occur in the bursa of Fabricii in 
chickens (Kincade et al. , 197 1). 

The foetal spleen might be another site of 
generation of B-cells beginning the 51st 
day of gestation. However, the majority of 
lgM-positive splenocytes show a stronge r 
labeling with ant i·J1 than liver or bone marrow 
lymphocytes suggesting that the newly 
formed slgM+ ceUs rapidly mature under 
microenvironmental conditions of the spleen 
and acquire an increased density of IgM 
receptors (Fig. I , Fig. 2). 

In all the o rgans tested the majority of 
lymphocytes with s lgM in foetuses and non· 
immunized precolostral piglets were morpho-
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Fig. l T he number of lymphocytes 
labelled with 125 r-a nti-JJ. No lympho­
cytes were found to be labelled with 
anti--y or anti-a. 
The average number of 125J-grains 
per lymphocyte: 6.8 (*)and 25.6 
(**). 
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logically described as small lymphocytes 
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(Fig. 2a). Large sl g+ act ivated lymphocytes 
and blast-like cells were found in substantial 
numbers in spleen and lymph nodes (not in 
bone marrow) only after immun ization of 
germ-free (GF) p iglets or adult pigs. However, 
in the mouse, large lgM-bearing cells were 
described to be major constitutent of neonatal 
spleens and to represen t predecessors of IgD­
bearing cells (Goodman et a/., 1977). 

Afte r immunization of GF piglets with HSA 
in Freund adjuvant we demonstrated a 
significant rise in the number of slgM+ 
lymphocytes in peripheral lymphatic tissues 
(spleen and lymph nodes), which may be due 
to an enhanced immigration of precursor 8 -
cells from the bone marrow as well as to 
clonal expansion of sfgM+ cells in situ. In the 
spleen there was also appearance of substan­
tia l numbers of cells which bind an ti-1 and in 
mesenteric lymph nodes also of cells which 
bind anti-a (Table I). In contrast , in bone 
marrow lgt\11 continues to represent the 
surface Ig even after immunization and the 
majority of slgM+ lymphocytes show weak 
labell ing. We may conclude that the pu tative 
slgM-sigG or slgt\11-slgA switch does not occur 
in bone marrow. If such a switch occurs at all, 
it takes place only after antigenic stimulation 
and only in peripheral lymphatic organs. 
However, as judged by the labell ing pattern , 
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Table I 

Percentage of sJg+ lymphocytes in GF control 
piglets and GF p igle ts after immuniza tion with 
HSA-FA (10 days) 

Contro l 

HSA-FA 

Contro l 

HSA-FA 

Mesenteric lymph nodes 

anti·JJ 

4 

11 

anti-JJ 

2 

2 

anti-a 

< 0.1 

12 

Bone marrow 

anti-a 

< 0.1 

< 0.1 

ant i--y 

<0.1 

2 

anti--y 

< 0.1 

<0.1 

the binding of anti-1 or ant i-a to lymphocytes 
need not occur via the mem brane-bound IgG 
or IgA receptor molecules, but may be due to 
cytophilic adherence of labile IgG from the 
envi ronment of highly activated, antibody­
secretory cells in pe ripheral lymphatic organs 
( Fig. 2). 

Although immunoglobulins of lgG and IgA 
class cannot be demonstrated by surface Ig 
labelling on lymphocytes of precolostral 
non-immunized piglets, lymphoid cells which 
have the potentiality to synthesize lgG or 
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A 

Fig. 2a A lymphocyte labelled wit h anti-JJ in the 
sp leen of a GF piglet. 

IgA were detected in concommitanl experi­
ments in all the organs tested (Prokesova ec al., 
1976). 

R eferences 

Gat/zings, Ill. E., M. D. Cooper, A. R. Lawton, 
C. A . A lford: B-ceil ontogeny in humans. Fed. 
Proc. 35 ( 1976) 276. 

Goodman , S. A. E., E. S. Vitetta, U. Melcher, 
J. Ill. Ulzr: Cell surface immunoglobulin. XII. 
Distribution of lgM and IgD-Iikc mo lecules on 
small and large cells of mo use spleen. J. l mmunol. 
114 (1975) 1646. 

B 

• 

.. .. 

F ig. 2 b A lymphocyte labelled with anti--y from 
peripheral lymph nodes of GF piglets immunized 
with HSA-FA. Note that the grains are not localized 
over the cells. The E-rosetting cells are not labelled. 

Jarosko1•a, L., I . Trebiclzavsky, I. Rilla, F. Kovah~. 
M. Holub: Immunoglobulin d eterminants on 
lymphocytes in germ-free piglets. Europ. J . 
lmmunol. 3 (1973) 818. 

Kincade, P. Ill., A. R. Lawton , M. D. Cooper: Restric­
t ion of surface immunoglobulin determinants to 
lymphocytes of the plasma cell line. J . Immunol. 
106 (1971) 1421. 

Prokeiovd, L., J. Rejnek: Ontogenetic development 
of immunoglobulins and antibodies in pigs. Pro c. 
Symp. o n Protein Structure and Evolution; ed 
J. L. Fox, Pub!. House Marcel Dekker, N. York , 
p. (1977) 40 1. 

Dr. L. J. Jaro!ikovd, lnstiwte of Microbiology, C:eclzoslo vak Academy of Sciences, 
Budejovickd 1083, 14220 Prague 4, CSSR 

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.




