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ABSTRACT

The present study was undertaken to define the type or
types of dwarfism occurring in the Hereford breed of cattle
in New Zealand as a basis to further work on the biochemical
anomalies involved.

The mating of 13 cows that had previously given birth
to dwarf calves with a bull that had allegedly sired dwarf
calves resulted in both dwarf and phenotypically normal calves
in proportions compatible with an autosomal recessive type of
inheritance. Dwarf foetuses produced from dwarf with dwarf
matings were similar to a foetus of carrier with carrier
mating. This observation helped confirm that the mode of
inheritance was autosaomal recessive.

Selected morphological measurements of 45 dwarfs of
various ages, and five dwarf foetuses were compared with those
of phenotypically normal cattle and with published measurements
of dwarfs and normal cattle from North America. It was
concluded that the measurements were compatible with those
expected from a single mutant and that the type of dwarf found
in New Zealand was similar to the most common form of
brachycephalic dwarf described in the Hereford breed in
North America. This was in accord with expectations inasmuch
as available evidence indicates that dwarfism was imported
into New Zealand via four bulls who were from dwarf carrying
families.

Histo;ogical examination of bone growth plates of 29
dwarf animals of various ages up to maturity and from five

dwarf foetuses showed that columns of proliferating cells



tended to be shorter and more irregular than those of normal
animals and that there was a reduced number of hypertrophied
cells. Electron microscopy showed normal appearing matrix
and chondrocytes, except for more apparent dilations of
endoplasmic reticulum in the latter. The histology of other
tissues was normal.

Urinary mucopolysaccharides of three dwarf animals and
three matched controls were similar. This and the essentially
normal histology led to the conclusion that this form of

dwarfism was not a mucopolysaccharidosis.
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Figure

Lateral radiograph from a 6 month old dwarf
calf, showing concavity in dorsal body
profile, lipping of epiphyses, irregularity
and flattening of ventral vertebral body
profile.

Lateral radiograph of the lumbar spine from
a normal adult cattle beast.

Dorso-ventral radiograph of lumbar spine
from a dwarf cattle beast, showing shorten-
ing of the transverse processes and forward
hooking of the ends of the processes.
Dorso-ventral radiograph of lumbar spine
from a normal cattle beast.

Lateral radiograph of the lumbar spine from
an adult dwarf cow, showing the features
seen in fFigure 3.8, but with less pronounced
irregularity of the ventral vertebral body
surface.

Lateral radiographs of lumbar vertebrae
from (a) dwarf, (b) suspected carrier, and
(c) normal animal.

Epiphyseal plate from the distal radius of
an 18 month old normal control animal.

Note the long regular columns of chondro-

cytes.
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Figure

Epiphyseal plate from the distal metacarpus
of (a) nine month old dwarf, and (b) eight
month old normal control animal. The
length of columns is shorter in the dwarf
animal.

Epiphyseal plate from the distal metacarpus
of (a) dwarf, and (b) normal control foetus
at estimated 180 days gestation. Capillary
ingrowth is not so regular in the dwarf
foetal cartilage; there are fewer hyper-
trophied cells per column, and the cells
appear smaller than in the normal foetal
cartilage.

Epiphyseal plate from the distal metacarpus
of (a) 18 month old normal control animal
compared with that from (b) 2 year old
normal control animal. The hypertrophied
cells are fewer per column in the older
animal and the regularity of the columns
has been lost.

Epiphyseal plate from the distal metacarpus
of (1) 18 month old dwarf compared with
that from (b) 2 year old dwarf. Note the
irregularity in both sections, with fewer

hypertrophied cells in the older animal.
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Figure

Iliac crest from (a) nine month old dwarf
compared with that from (b) eight month old
control animal, showing the reduced number
of hypertrophied cells in the cartilage
from the dwarf animal.

Spheno-cccipital synchondrosis from (a)
dwarf foetus compared with that from

(b) normal control foetus, at estimated 180
days gestation. The dwarf synchondrosis
shows fewer proliferating cells at the base
of the columns, less regular arrangement of
columns, and fewer hypertrophied cells.
Chondrocytes from (a) dwarf cartilage, and
(b) normal cartilage, showing the increased
metachromatic staining substance within
dwarf chondrocytes.

Proliferating zone of epiphyseal plate from
dwarf cartilage showing metachromatic
staining around some chondrocytes.

Resting chondrocyte in cartilage from an

18 month old dwarf animal, showing scalloped
outline, large nucleus, vesicles and
lamellae of golgi complex, and the endo-
plasmic reticulum. Glycogen (G) has been
leached out during processing.

Detail of chondrocyte from dwarf cartilage
showing vesicles and lamellae of the golgi

complex.
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Chondrocyte from an 18 month eld dwarf.
(a) Note numerous fibrils in cell.

(b) Detail of fibrils.

Chondrocyte from toetal dwarf cartilage
showing essentially normal ultrastructural
features.

Chondrocyte from a 10 month old dwarf
animal showing dilatation of the endo-
plasmic reticulum.

Chondrocytes from dwarf foetal cartilage
showing dilated endoplasmic reticulum.
Matrix of cartilage fixed in Karnovsky's
fixative. (a) normal animal (b) dwarf
animal.

Matrix of cartilage, fixed in Karnovsky's
fixative but including toluidine blue in
the fixing process. Note electron dense
network extending from the end of the
chondrocyte. No collagen fibres are
visible. (a) normal animal (b) dwarf
animal.

Profiles of mucopolysaccharides excreted
in the urine of 3 normal and 3 dwarf

cattle.
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