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This thesis is dedicated to the memory of "Angel", the cheetah whose illness initiated 

preliminary investigations into the potential link between dietary isojlavones and the 

health of captive cheetahs in 1987. Angel was a true ambassador for her species and her 

spirit will continue to live on in each new generation of cheetah ambassadors, as we 

continue to race against time in our efforts to save the cheetah from extinction. 
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ABSTRACT 

Dietary isoflavones are thought to influence reproductive and hepatic parameters in 
captive cheetahs. The isoflavone content of commercially-available feline diets was 
evaluated and isoflavones were found to be common constituents of diets consumed by 
captive cheetahs and domestic cats (occurring in over 75% of both diet types). Exposure 
of domestic cats was estimated to range between 0 and 8 mg/kg BW total isoflavones, 
whilst captive cheetah exposure was ranged from 0 to 4 mg/kg BW. 

Single oral bolus doses of isoflavones were administered to captive cheetahs (n = 4) and 
domestic cats (n = 1 8) and serial blood, urine and faecal samples collected and analysed 
for isoflavone metabolite content. The fraction of isoflavone absorbed, as estimated from 
the plasma concentration over time, was 54% for genistein and 29% for daidzein in 
domestic cats. However cheetahs absorbed significantly less of both isoflavones (33% 
for genistein and 1 1 % for daidzein). Sulphate conjugates predominanted the plasma 
metabolite profile (90% of plasma metabolites) in both species, but cheetah plasma 
contained approximately twice the amount of unbound genistein and daidzein than cats 
(as a fraction of the total detected). A dose- and/or diet-related response was observed in 
domestic cat studies but further testing is required to confirm this. Prior exposure to an 
isoflavone-containing diet appeared to enhance the production of equol, a metabolite of 
daidzein. The cheetah appears to be less efficient in its absorption of isoflavones, 
although this species is potentially inferior in its conjugation capacity. A positive 
correlation was observed between cheetah age and the proportion of absorbed fraction 
appearing as a conjugate in the plasma of this species. 

Vaginal cytology was monitored in domestic cats consuming the purified isoflavones 
genistein and daidzein from weaning until 480 days of age and compared to that of 
unexposed, related cats. The reproductive tract from each cat was then removed during 
routine gonadectomy and a liver biopsy collected for comparison between groups. No 
difference in wet weight of reproductive tracts was detected. However, luminal epithelial 
cell height was greater in tissues from isoflavone-treated cats (p < 0.05). No differences 
were found in fol licle development or distribution between groups and no histological 
abnormalities were detected. Expression of Oestrogen Receptor a and � was up
regulated in treatment cat tissues, while Progesterone Receptor expression was down
regulated, compared to control tissues (p < 0.05). Hepatic histology and the extent of 
fibrosis was unremarkable in both groups. 

These findings indicate that despite their poor absorption and efficient conjugation, 
isoflavones consumed at doses representative of commercially-available diets are sti l l  
capable of exerting biological activity in the reproductive tract of domestic cats . 
However no influence was detectable in the liver parameters measured. The potentially 
lower conjugation capacity of the cheetah may confer divergent biological activity in this 
spectes. 
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Representative smear indicative of inter-oestrus. 
Note the predominance of parabasal cells (typical cell indicated by 
an arrow). A typical intermediate cell is marked with a * . 
Eosin and polychrome stain. 

Representative smear indicative of pro-oestrus. 
predominance of nucleated superficial cells (arrow). 
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Note the 

Note the predominance of anucleated superficial cells (arrow). 
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Mean weekly body weight (kg) of cats in the control (n = 9) and 
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of primordial fol licles. 4. Primordial follicle. 5. Secondary follicle. 
6. Tertiary follicle. 7 .  Mature follicle. 8. Atretic follicle. Stained 
with haematoxylin and eosin (Gunin 2007). 

The uterine lumen of a treatment cat exhibiting suppurative 
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Uterine lumen of a cat during the luteal phase. Stained with 
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Histological section of a cat ovary showing primordial (a), 
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Top: Section of a cat uterine lumen, stained for ERa with 
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Negative control tissue. 
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Liver section from a domestic cat with diagnosed hepatic VOD 
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