


PATHOGENESIS OF HEARTWATER
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Grossly the lymph nodes, particularly those of the
mesentery, were mildly to moderately swollen from the
third day after infection onwards. On section an in-
creased fluid content was evident. These changes became
mote pronounced at the onset of the febrtile reaction and
were prominent in the terminal stages. Subcapsular
petechiae were regular lesions at this stage.

Microscopically various rickettsial developmental
stages were demonstrable in Gilemsa stained impression
smears as well as in sections of mesenteric lymph nodes
from 2 to 4 days after infection. In smears vacuoles in
the cytoplasm of reticulum cells and macrophages be-
come visible before the suspected intracytoplasmic de-
velopmental stages of C. ruminantinm were seen [Plate 1
(1 and 2)]. The vacuoles which varied in size, were large
in reticulum cells and macrophages of the medulla and
considerably smaller in thosc of the cortex. The nuclei of
these cells were usually indented or flattened [Plate 1 (1
to 4)]. Usually only one, but occasionally two vacuoles
were present in the same cell [Plate 1 (3)]. The vacuole
first was clear and then became irregularly opaque and
cloudy [Plate 1 (1)]. The first evidence of what was sus-
pected to be the parasite was the appearence of single or
multiple corpuscular structures in the vacuoles. At first
they occupied a small portion of the vacuoles and were
dull, purplish-grey and poorly outlined [Plate 1 (2, 3 and
0)]. These “initial bodies”, which varied in size, subse-
quently divided into a number of smaller granular
bodies datrk-purple in colour and closely aggregated
within the limits of the original “initial bodies™ [Plate 1
(4 to 8)]. These granular bodies then appeared to sub-
divide, decreased in size and increased in numbet. The
final “elementary” granules agglomerated and occupied
the entite vacuole [Plate 1 (9 to 12)]. Mote than one
colony of granules occasionally developed in one cell
[Plate 1 (12)]. The organisms at this stage in size, shape
and staining reaction with Giemsa were indistinguish-
able from the smallest organisms detectable in endothel-
ial cells of brain capillaries [Plate 1 (15)] or from those
present in small groups extracellularly in lymph node
smears [Plate 1 (14)]. These smallest groups of extracel-
lular rickettsial organisms detectable in impression
smears consisted of two to five organisms in a pale
staining eosinophilic matrix. Groups containing larger
numbers of organisms were rarely seen.

In 1 p sections stained with toluidine blue the cells
harbouring the developmental stages, were located in
the medullary cords, the medulla towards the cortico-
medullary junction and the cortex.

From 4 days after infection free-lying, spherical,
membrane-bounded rickettsial colonies, similar in size
and structure to those described intracellularly, were in
evidence in both smears [Plate 1 (13)] and sections. In
the latter they were demonstrable in medullary sinuses
[Plate 2 (18 and 22)]. Round cytoplasmic bodies appa-
rently extruded from cells and containing a vacuole or a
vacuole occupied by one or more suspected ‘initial
body” were occasionally seen in smears. These extra-
cellular spherical colonies had to be distinguished from
round cytoplasmic bodies consisting of portions of
cytoplasm liberated from cells and readily demonstrable
in spleen and lymph node smears of normal animals.
The colonies wete distinctly mote granular in appeat-
ance and stained ‘metachromatically, whereas the cyto-
plasmic bodies were pale blue.

The primary developmental stages described were
most numerous in the lymph nodes of the mesentery,
caecum and fore-stomachs. ..ie P-shaped mesentetic
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node closest to the ileo-caecal junction regularly re-
vealed the greatest number of aflected cells in artificial
and natural cases in sheep and goats. The superficial
lymph nodes were less markedly and the periportal,
renal and retropharyngeal nodes rarely affected.

Other tissues belonging to the reticulo-cndothelial
system were not examined extensively. Those examined
werte the spleen, bone marrow, intestinal Peyer’s patches
and Kupffer cells of the liver. Some highly suspicious
intracytoplasmic bodies wete detected in the spleen and
Kupffer cells.

From 5 days after infection pigment granules were
detectable in intracytoplasmic and free rickettsial colo-
nies [Plate 1 (13) and Plate 2 (18 and 22)]. Groups of
these pigment granules independent of the rickettsial
developmental stages were seen in the cytoplasm of
reticulum cells and macrophages and as free-lying gra-
nules and were numerous in smears from both infected
and normal mesenteric nodes. These pigment granules
stained dark-blue with Giemsa and positively to the
Schmot!’s and PAS methods and were suspected to be
lipofuscin. Except for the tinctorial differences, some of
these granules closely resembled rickettsiae in size and
shape. Those in developing rickettsial colonies in-
creased in size later during the course of the diseasc.

Another feature associated with infection by C. rami-
nantinm both in smears and sections of lymph nodes was
the presence of very large reticulum cells, the cyto-
plasm of which was densely packed with rickettsia-like
granules morphologically and tinctorially similar to the
intra- and extracellular rickettsiae [Plate 2 (21, 23 and
24)]. The rickettsia-like granules in these cxceptionally
large cells consisted of numerous minute groups of two
to five rickettsia-like granules in a pale eosinophilic
matrix [Plate 2 (21)]. These cells were present from the
4th day after infection and were observed in one animal
on the 44th and in another on the 64th day after in-
fection. The granules were seldom uniform in colour as
some of them stained a dark blue and others a greenish-
blue with Giemsa, patticularly during the later stages of
the disease. From the 5th post-infection day all the gra-
nules of all these large cells progressively became denser
and of a darker colour than rickettsial organisms and
stained Schmorl and PAS positive.

Confined to the 3rd day after infection and closely
resembling the very large reticulum cells just described,
were slmllar cells of the same size containing trranulcs
which were, however, not as numerous. These Cells also
contained the small groups of rickettsia-like granules
which were sparsely distributed throughout the cyto-
plasm, and appeared to be forerunners of the more
abundant granulated reticulum cells.

In HE sections these large granulated reticulum cells
occurred singly or in small clusters [Plate 2 (24)] in the
region of the cortico-medullary junction as well as in
the cortex. The cytoplasm of these cells was vesicular or
faintly granular and distinctly granular in Giemsa
stained sections [Plate 2 (23)]. These large granule
bearing cells were absent in smears and sections from
non-infected control animals.

From the 4th post-infection day macrophages con-
taining phagocytosed granular material of varying size
and shape and of indefinite morphology appeared 1n in-
creasing numbers. In many cases these granules closely
resembled the small extracellular groups of twn to five
rickettsiac [Plate 1 (14)], but were less distinct. 1 addi-
tion to phagocytosed granules suspected to be rickettsial
organisms, lipofuscin and other pigments occasionally
wete present in the same macrophage. It ctions  sse
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