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dim homogeneous background stain in preparations fixed
in methanol, whilst in acetone fixed sections of the same
material it was seen as a finely dispersed amorphous
deposit. We did not consider this to be an artefact since
apart from its absence from the controls there was a
marked degree of uniformity in the strength of reaction
between sections of the same tissue subjected to the 2
treatments 3.
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Zusammenfassung. Immunglobulin IgA wird beim
Schwein immunochemisch im Darminhalt und immuno-
fluoreszenzoptisch in der Mukose des gesamten Diinndarms
nachgewiesen.

P. PorTER and W. D. ALLEN

- Unilever Research Laboratory Colwovth-Welwyn,

Sharnbrook, Bedford (England), 25 July 1969.

Osseal Changes in Young Mice Undergoing Graft-versus-Host Reaction

The features of graft-versus-host (GVH) reaction are
characterized by weight loss, lethargy, ruffled fur,
hunched back posture, splenomegaly, the decrease of the
absolute lymphocyte count and by impaired immuno-
logical reactivity with low level of circulating antibodies
and immun globulins. Moreover the animals are generally
retarded, and the progressive atrophic state is re-
markable-8. .

The purpose of this communication to discover the
background of this general retardation of the growth and
of the progressive atophic state, which develops in young
mice undergoing GVH reaction.

Maiterials and methods. GVH reaction was produced in
(C57B1 x A) F; hybrid mice, without regard of sex. The
animals in experiment I were 2 weeks old, and in experi-
ment IT were 3 weeks old. The mice were injected i.p. with
150X 10% spleen cells from adult C57B1 donors of both
sexes (GVH groups). The mice of control groups received
the same amount of isologuous spleen cells. In both
experiments, 3 weeks later following the injections, the
establishment of the GVH reaction was confirmed by the
significant decrease of the absolute number of circulating
lymphocytes, and the decline of the body weight.

Radiographs of 10-10 animals with GVH reaction and
10-10 control mice were taken 3 weeks later, following the
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Fig. 1. The average body weight and absolute lymphocyte count in
mice of GVH and of control groups.

spleen cells transfer in experiments I and II, simul-
taneously in pairs with controls by the same exposition
time for radiomicrometric measurements®, The animals
were then sacrificed and dissected. The splenomegaly
with ascites and peripherial lymphonodular enlargement
were confirmed macroscopically.

The distal end of femora were chosen for histological
study; 49 formalin fixative, decalcification paraffin em-
bedding and hematoxylin-eosin staining were used.

Results and discussion. The decrease of the absolute
lymphocyte count and the decline of the body weight in
experimentsI and IT are presented in Figure 1. In the radio-
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Fig. 2. Radiogram of a 6-week-old mouse undergoing GVH reaction
(b) and a control littermate (a) from experiment II.
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graphs great differences between the mice of control
groups and of the GVH groups were observed. These
appeared to be particularly significant in long bones. The
loss of bone minerals was also remarkable (Figure 2). The
results of the radiomicrometric measurements are pre-
sented in Figure 3. In experiment I the retardation rate
of the longitudinal growth amounted to 219%,, of the dia-
metric retardation 8.6%, in the 5-week-old animals with
GVH reaction; and in experiment II the longitudinal
retardation of the growth amounted to 169, and the
diametric 10.59% in the 6-week-old animals with GVH
reaction. The most striking and remarkable changes
could be seen in the decrease of the corticalis thicknesses
of femoral midshaft. These represent in experiment I
37% and in experiment II 419% corticalis decreases in
comparison with the controls (Figure 3). Taken together
these data, the longitudinal, the diametric and cortical
retardation with the loss of the bone minerals, represent
a severe bone atrophy.

The normal structure may be seen in the microscopic
sections from the control groups. The structure and
thickness of the articular cartilage are normal. The epi-
physeal plate shows the continuous enchondral ossifica-
tion, besides the normal endo-, periosteal osteoblastic
activity (Figure 4).

Similar histological sections from the bones of the mice
undergoing GVH reaction in both experiments show re-
markable phenomena. In the distal femoral epiphyses the
articular cartilage became thin, the osseal trabeculae in
the epimetaphyses are sparse and slightened at their side
with little sign of osteoblastic activity. The growth plates
are thin, the hyalin pillars rarefied and their ossification
retarded. All diaphyseal cortices are strikingly thin, the
endo-, periosteal osteoblastic activity markedly sparse
(Figure 5).
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Fig. 3. The average length, diameter and cortical thickness of
femora in mice of control and GVH groups.
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I‘1g 4, Control microphotograph of the distal femoral end of 6 week-
old littermates from experiment II. Hematoxylin-eosin staining.
X 15.

P "h’*il- '&JL :
Fig. 5. Microphotograph of distal femoral end of a 6-week-old mouse
of GVH group from experiment 1I. Hematoxylin-eosin staining.
X 15.

The observed alterations were demonstrable in all
animals undergoing GVH reaction and the roentgenologic
findings and histology were in good agreement with the
clinical conditions.

These roentgenologic and histomorphological observa-
tions revealed a severe bone atrophy together with the
retardation of the enchondral with the peri- and endosteal
ossification as a background of the decreased develop-
ment and the general retardation of growth in young
mice undergoing GVH reaction.

The data presented revealed a symptom of graft-
versus-host reaction undetected up to this pointi0.

Zusammenfassung. Immunpathologische Untersuch-
ungen an M4iusen, welchen i.p. Milzzellen von Spender-
tieren injiziert wurden. Rontgenologisch und histomor-
phologisch wurden Knochenatrophien festgestellt und es
kam zu verzdgerter Ossifikation sowie zu einer allgemeinen
Wachstumsverzogerung.
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Clinic of Ovthopaedy and Institute of Micvobiology,
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