





























































































































































































































cystinuric o :
humans cause calculi formation, yet there is N0 evidence of calculi formation in
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(Crawhall and Segal 1965). A link between urinary sulphocysteine excretion
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ystine increased. During this study, the concentration of cystine in the genet’s urine
was hig : 3 gix
gh but did not exceed its solubility; therefore no calculi were formed (Crawhall

and Segal 1965).
Another species, the bobcat (Lynx rufis) exhibits sulfur-containing compounds in
its urine and yet has no history of cystinuria. The bobcat has been studied as a
ves to repel its prey, namely hare,
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alian predator, whose strong smelling urine ser
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. and woodchucks (Mattina et al 1991).
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sulfur-containing compounds have a close chemical relationship to the scent-marking

substance secreted by the anal gland of the mink (Mustela vison), the polecat (Mustela

putorius) and the striped skunk (Mephitis mephitis) (Jorgenson et al 1978).

The primary functions of scent-marking in canids are to express dominance and

indicate possession of territory. Communicating territorial boundaries in wild canids

reduces competition for natural resources and ensures lone males remain isolated from
areas of established pairs (Gosling 1982). Urine marking has also been connected to
establishing pair-bonding in both wolves and jackals, and to communicating reproductive
status in dogs (Anisko 1976).

Studies of both wild and captive wolves (Canis lupus) have revealed that urine
marking behavior is conducted by both males and females, and is predominantly
performed by dominant or alpha individuals urinating with a raised leg (Peters and Mech
1975). Female maned wolves have been reported to urinate in the raised leg pattern
typically associated with males (Anisko 1976). Wild wolves tend to increase the number
of urine marks used during the breeding season, (Peters and Mech 1975) supporting the
theory that urine marking plays a role in reproduction.

There is no published literature available on scent-marking or urine marking in
the maned wolf However, this seems like an area worthy of further investigation, as it
may help to explain the presence of excess cystine in the urine of maned wolves
unaffected by cystine urolith formation and other health problems associated with
cystinuria. Territorial marking seems the most likely use for urine marking by maned

wolves. The fact that wild maned wolves inherently excrete high levels of cystine in
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their urine, yet remain largely unaffected by health concerns related to cystinuria,

suggests we should look further for possible explanations such as scent-marking

implications.

published for the maned wolf, and results

Water balance studies have not been

. ~ N ” & 3 a
obtained in this experiment are probably not reliable for extrapolation to the species as

whole, since only three animals were used and two of the three included a number of

errors that likely affected the final outcome (Chapter 4).

: s . .
Water turnover rates are known to vary with activity level. Ina water turnove

study using alaskan sled dogs, Hinchcliff and co-workers demonstrated a five-fold

difference between sedentary and exercising dogs. Both groups were described as

physically fit, but when sedentary the mean water turnover rate was 0.91 + 0.1 L/d,

compared to mean rate of 5.03 + 0.59 L/d for the exertion group (Hinchcliff et al 1996).

The maned wolves studied had varied levels of activity; those confined indoors were

obviously more sedentary while those who lived outdoors were more active. It seems
reasonable to expect the differences in activity levels to average out, since approximately
half the animals were indoors while half were outdoors.

Water intakes probably also vary with composition of the diet; a drier diet results
in higher intake of water, while a diet containing more fresh foods decreases the need for
water consumption. Pre-experimental diets of the maned wolves in this study were
based on dry diets, but also contained several different fresh ingredients (Chapter 3).

This may partially explain the observation of relatively little water consumption prior to

changing the wolves’ diet to the experimental, dry diets with no fresh items included.
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Throughout the discussion of cystinuria, its causes and treatments, the pH of the

urine has been a central focus. Urine alkalinization is an objective of both drug and

dietary treatments of the cystinuric condition, since cystine uroliths are less likely to

present a problem in an environment conducive to their dissolution. Yet the impact of

the test diets on urinary pH has not been directly addressed thus far. Accurate

measurement of urinary pH is crucial, yet difficult to obtain. Attempts to record pH

values were made during the first round of urine collections, using pH paper strips in the

range of 5-7. It was discovered that obtaining an accurate reading was impossible. The
method of collection that must be used for these animals mandates that voided urine is
exposed to the influence of the temperature differential of the floor as well as the lime
and calcium contents of the cement composition of the floor. There is also a lapse of
time involved, even if the caretaker is present while the animal is urinating, because the
animal must be isolated elsewhere before the caretaker can enter the enclosure to collect
urine. Additionally, reading a value off paper pH strips is highly subjective, and may give
inconsistent results. Any or all of these things could impact the determination of pH,
making it nearly impossible to evaluate any effect of diet on this variable. This is an area
worthy of future investigation, for a study with an experimental design focused
specifically on the pH effect of diet, and equipped to determine this measurement
precisely.

Finally, the importance of this project to maned wolves lies in furthering
collective knowledge of this species, its nutritional requirements, and how they impact

the incidence of cystinuria-related complications. “Knowledge of this condition in
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maned wolves now demands breeding strategies to perpetuate the species” (Montali and

Bush 1982). Individuals found to be affected with cystinuria may be carriers of the

mutation for cystinuria, and should not be used in breeding programs. The question has

been raised here of whether the presence of high levels of cystine in the urine is adequate

to diagnose an individual of this species as cystinuric. Current research is developing

practical methods to test dogs for genetic proof of the condition (Casal et al 1995). If

successful, this non-invasive, simple testing method could prove useful for captive maned

wolf breeding programs. In the meantime, it is encouraging to know that dietary

management may be successful as a prophylactic measure to prevent the formation of

cystine uroliths in maned wolves prone to high levels of urinary cystine.
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