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Table 3. The statistical analyses of the serum- and
bone-mineral values are givenin Table 4. The analy-
sis indicated that serum-Zn levels were significantly
{a significance-probability level of P < 0,05) elevated
in the affected birds as compared with normal birds,
and that their bone-Ca and -P levels were significant-
ly (P < 0,05) lower as compared with normal ostrich
chicks. Analysis of the feed indicated a P level slight-
ly above that suggested for broilers and a Mn level
of half the minimum suggested value for broilers.

No difference in the serum- or bone-mineral analysis
of male and female chicks between and within groups
could be demonstrated.

DISCUSSION

During normal long-bone development, which is
characterized by endochondral, sub-periosteal and
endosteal ossification, the osteoid matrix is laid down
by osteoblasts and is subsequently mineralized to
form bone. Various microminerals, including Zn, func-
tion as co-enzymes in the process of osteoid-matrix
formation, while hormones, including those of the
parathyroid gland, play an important role in the min-
eralization of the osteoid. Deficient formation or poor
mineralization of the osteoid matrix will lead to defi-
cient bone formation and subsequent bone abnor-
malities.

When the mineral content of the feed used in the
present study was compared with the mineral content
of the Falstaff ratite feed of Flieg (1973) and with the
diets used by Gandini et al. (1986), it was found that
the Ca, P and Mg levels were about the same. The
Mn, Cu and Zn contents, however, were substantially
lower.

Van Heerden et al. (1985) and Levy et al. (1989)
established normal serum-P and -Ca levels for os-
triches of various ages and under varying manage-
ment systems. In the present study the serum-Ca and
-P levels of both affected and normal birds were found
to be within the normal range reported by the previ-
ous two groups of researchers. This was to be ex-
pected as blood-Ca and -P levels are maintained at
the cost of other tissues. Gandini et al. (1986) raised
20 ostrich chicks on four different rations and found
that five chicks developed enlarged hocks and bowing
of the tarsometatarsus at 6—7 weeks of age. Radio-
graphically, the chicks showed widening and poor
mineralization of the metaphysis and epiphyseal plate.
The birds improved and showed increased minerali-
zation after the administration of calcium borogluco-
nate. Dietary deficiency in Ca was thus shown to be
the cause of the bone abnormalities. in the present
study the Ca and P content of the feed was found to
be within the range suggested by Flieg (1973) and
Gandini et al. (1986) and the serum-Ca and -P levels
of affec’ " and normal birds were within the normal

limits established by Van Heerden et al. (1985) and
Levy et al. (1989). However, the bone Ca and P of
chicks with tibiotarsal rotation was significantly (P <
0,05) lower, compared with the values in normal
chicks, despite the fact that they were raised on the
same diet and that their serum-Ca and -P levels
were normal.

Normal bone contains a significant amount of Zn. In
the present study, the serum-Zn levels of affected
birds were significantly (P < 0,05) elevated when com-
pared with those of unaffected birds, despite the fact
that both groups received the same food and that
the Zn content of the feed was low. There was, how-
ever, no difference between the bone-Zn content of
affected and normal birds. This can possibly be ex-
plained as an attempt by the body to produce more
bone (osteoid or bone matrix) in response to the
bone abnormality (poor mineralization) in the affect-
ed birds.

These results would appear to indicate poor mineral-
ization of bone in the affected birds. The factors re-
sponsible for promoting poor bone mineralization in
the affected birds were not determined in the present
investigation.

The results of the present study indicate that the
problem of tibiotarsal rotation is very complex and
needs to be investigated further. An essential part
of future research must be the establishing of normai
serum-, bone- and other tissue- (e.g. liver) -mineral
values of ostriches at various ages and stages of
growth. All minerals involved in normal bone devel-
opment and growth should be investigated and base-
line values should be determined for all the areas
where ostrich farming is undertaken. Other possibie
fields of investigation are the effect of rapid growth,
age, sex, internal parasites, breeding season and
genetics on the absorption and metabolism of the
various minerals involved in bone formation.
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