


















































































































































species. Indications are that the normal status of this species includes levels of cystine 

that would be considered very high fo r dogs of similar size. When Bovee and co­

workers used paper chromatography as a detection method, they found that 34 out of 42 

maned wolves had high levels of cystine in their urine, and concluded that these 

ind ividuals were cystinuric. Exact levels of cystine were not reported. 34 of the captive 

maned wolves tested were captive, fro m zoos in six countries; 8 were live trapped in 

Brazil Equal numbers of males and females were affected (Bovee et al 198 1). 

It is unknown why such a large percentage of the maned wolf population, both 

wild and captive, is apparently affected with cystinuria. How is it that a wild species has 

survived and prospered without human interference for so many years if virtually every 

individual is born with an inherited condition that would likely limit its chances to live 

out a normal life span, including reproduction? lt is possible that by using established 

urinary cystine concentrations measured in domestic dogs as a yardstick for maned 

Wolves, we are applying unnatural standards to this wild species. There must therefore 

be some other explanation for what we quanti fy as "high" levels of urinary cystine 
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cystinuric h . . . . 

umans cause calculi format ion, yet there 1s no evidence of calculi formation in 

th e genet (Crawhall and Segal 1965) . A link between urinary sulphocysteine excretion 

and d. Iet was observed when the genet was fed raw horse meat and urinary concentration 

of cystine increased. During this study, the concentration of cystine in the genet 's urine 

Was high but did not exceed its solubility; therefore no calcu li were formed (Crawhall 

and Segal 1965). 

Another species, the bobcal (J,y11x rt(/11s) exhibits sulfur-containing compounds in 

its urine and yet has no history of cystinuria. The bobcat has been studied as a 

mammalian predator, whose strong smelling urine serves to repel its prey, namely hare, 

deer, and woodchucks (Mattina et al 199 1 ). 

A third species that excretes sulfur-containing compounds in its urine is the red 

fox (Vufpes vulpes). Although the role of these compounds as pheremones i unknown, 

it has been observed that the odor of red fox urine in both males and females becomes 

Intensified with the onset of breeding season, tays strong for the duration of the season 

(approximately three weeks) and then gradually diminishes during the following two 

months (Henry 1978). One hypothesis is that these strong, persistent olfactory markers 

In the urine may signal an increase of steroid hormone synthesis in preparation for the 

mating season (Jorgenson et al 1978). It has also been hown that these compounds, 

When synthetically reproduced and used to mimic the studied marking patterns of wild 

foxes, served to induced scent-marking behavior (Whitten et al 1980). The same and 

similar compounds have been found in wolves (Canis /11p11s) where they are mostly 

associated with intact ma/es and peak during breeding eason (Raymer et al 1984). These 
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sulfur-containing compounds have a close chemi cal relationship to the scent-marking 

substance secreted by the anal g land of the min k (Muste/a viso11), the polecat (Mustela 

putorius) and the striped skun k (!vlephitis mephilis) (Jorgenson et al 1978). 

The primary functio ns of scent-marking in can ids are to express do minance and 

indicate possessio n of territo1y. Communicat ing terri to ri al bound aries in w ild canids 

reduces competiti on for natura l reso urces and ensures lone males remain isolated from 

areas of establi shed pairs (Gosling 1982) . Urine marking has also been co nnected to 

establi shing pa ir-bonding in both wo lves and jackals, and to communicating reproducti ve 

statu s in dogs (Anisko 1976) . 

Studies o f both w ild and capti ve wo lves (Ca11is lupus) have revealed that urine 

marking behavio r is condu cted by both males and females, and is predo minantly 

performed by dominant o r alpha indi viduals urinating with a raised leg (Peters and Mech 

1975) . Female maned wo lves have been repo rted to urinate in the rai sed leg pattern 

typically associated w ith males (Ani sko 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 publi shed literature avail abl e on scent-marking or urine marking in 

the maned wolf However, thi seems li ke an area wo rthy of further investigati on, as it 

may help to explain the presence o f excess cystine in the urine of maned wo lves 

unaffected by cystine uro lith fo rm ati o n and o ther health problems associated with 

cystinuria. Territorial marking seems the most likely use fo r urine marking by maned 

wolves. The fact that w ild maned wo lves inherently excrete hig h 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 possibl e exp lanations such as scent-marking 

implications. 

Water balance studi es have not been published for the maned wolf, and results 

obtained in this experiment are probably not reli ab le for extrapolation to the species as a 

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

errors that likely affected the fina l o utcome (C hapter 4) . 

Water turnover rates are known to vary with act ivity level. In a water turnover 

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

difference between sedentary and exercis ing dogs. Both groups were described as 

physically fit , but when sedentary the mean water turnover rate was 0 .9 1 ± 0. 1 Lid, 

compared to mean rate of 5 03 ± 0 .59 Lid for the exertion group (Hinchcliff et al 1996) . 

The maned wolves studi ed had vari ed levels of act ivity; th ose confined indoors were 

obviously more sedentary while th ose who lived outdoors were more active. It seems 

reasonable to expect the differences in activity levels to average out, since approxi mately 

half the animals were indoo rs while half were outdoo rs. 

Water intakes probably a lso vary with com po itio n of the diet; a drier di et results 

in higher intake of water, w hil e a diet containing more fresh foods decreases the need for 

water consumption. Pre-experimental diets of the maned wo lves in this study were 

based on dry diets, but also conta ined several different fresh ingredients (Chapter 3). 

This may partially explain the observat io n of relatively littl e water consumption prior to 

changing the wolves ' diet to the experimental , dry diets with no fresh items included. 
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Thro ug hout the di scussio n of cyst inuri a, its causes and treatments, the pH of the 

urine has been a central focus. Urine alkalinizati o n is an objective of both drug and 

di etary treatments of the cystinuri c co nditi on, since cystine uro liths are less likely to 

present a problem in an environment condu cive to their di sso lution. Yet the impact of 

the test diets o n urinary pH has not been directly add ressed thus far. Accurate 

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

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

range of 5-7. lt was di scovered 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 compositi o n of the floor . There is also a lapse of 

time involved, even if the ca retaker is present while the animal is urinating , because the 

animal must be iso lated elsewhere before the ca retaker can enter the enclosure to collect 

urine. Additionally, reading a value off paper pH strips is hig hly subjective, and may g ive 

inconsistent results. Any o r a ll of these things could impact the determination of pH, 

making it nearly impossible to eva luate any effect of di et on thi s variab le. This is an area 

worthy of future investigati o n, for a study with an experimental desig n focused 

specifically on the pH effect of di et, and equipped to determine this measurement 

precisely. 

Finally, the importance of this project to maned wa ive li es in furthering 

co ll ective knowledge of this species, its nutriti onal requirements, and how they impact 

the incidence of cystinuria-related complications. "Kn owledge of thi s 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 cystinuri a, and should no t 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 cystinuri c. Current research is developing 

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

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

wolf breeding programs. ln the mea ntime, it is encouraging to know that dieta,y 

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

cystine uroliths in maned wolves prone to high levels of urina,y cystine. 
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