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The Kingdom of Tonga

• Archipelago of 169 islands, north 
east of New Zealand

• Main island of Tongatapu human 
population: 74,611 (Tonga 
Department of Statistics, 2016)

• Tongatapu dog population: 17,122 
(Aguilar, 2018)
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Presentation Notes
This gives a dog:human ratio of 1:4, similar to many developing countries such as Nepal, Indonesia and the PhilippinesTongatapu is 260 square km, about one-fifth the size of Auckland.There is no permanent vet clinic on Tonga, and each year, a group of vet nursing students from Unitec travel to Tonga with Unitec staff, and volunteer vets, to carry out a week-long desexing clinic in Tongatapu. The dogs included in this study were all admitted to the clinic for desexing. 



Objectives of study

• Identify presence of Leptospira spp. 
and Dirofilaria immitis (heartworm)

• Identify endoparasite species and 
level of burden

• Develop an overview of biochemistry 
and haematology of dogs

• Blood and faecal samples analysed
from 190 dogs
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Little is known about the presence of pathogens in dogs, and health status in the dogs of Tonga. This study aimed to identify the presence of any pathogens in the dogs, get a basic picture of the health status of the dogs by taking blood and faecal samples. Leptospirosis is a zoonotic disease, which means it can be spread from animals to humans. It is the world’s most prevalent zoonotic disease and thrives in tropical climates, such as Tonga. Heartworm is an internal parasite that is present in many countries (not NZ, but Aus), and had previously been identified in Tonga. 



Results: Biochemistry, PCV
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Biochemistry is used to identify the ‘non-blood’ elements in blood, including electrolytes, waste products, and minerals. High glucose in 23% of dogs (n=24). Higher serum glucose levels in younger dogs (those under three) have been reported in previous studies and may be related to liver function and its ability to store glycogen, and 95% of dogs in this study (n=98) were under 3 years old, PCV looks at the ratio of red blood cells to plasma in the blood, and can be used to identify issues such as anaemia or dehydration. We found a low/borderline low PCV in 87% of dogs (n=88), this was a significant difference in PCV in comparison to what we would expect normally from dogs. This low PCV tends to indicate anaemia in dogs, meaning they have a low percentage of red blood cells, compared to a healthy dog. Normally, dogs should have a 36-55% PCV, whereas 87% of these dogs were either less than or = to 36%. Many vets would reconsider surgery in these dogs in NZ. Normals: PCV 36-55%, Total Protein 54-82g/LPotassium 3.7-5.8mmol/LSodium 138-160mmol/LGlucose 23-52g/L, Creatinine 27-124 mol/L, BUN 2.5-8.9mmol/L 



Results: Packed Cell Volume by age 
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Low/borderline low PCV in 87% of dogs (n=88) Normal PCV is 36-55%. Lowest PCV recorded was just 19%, in a one month old female dog.It is normal for neonates to have a higher PCV due to the increased size of their red blood cells, however this usually drops away and then begins to increase again at 2 months old. This is a trend we may see in these dogs, although no neonates were sampled in this group.



Results: Phosphorous
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High phosphorous was found in 78% of dogs (n=80). Normal range is 0.94-2.13mmol.Phosphorous is an important mineral in skeletal and dental development, which is where most of it is stored in an adult. P is a primary component of nucleic acids and bone and is critical for energy production and metabolism of fats, carbohydrates, and proteins through ATP and ADP. This figure shows that P levels are higher with young dogs, and drops away as they mature. This is a trend we see in dogs in NZ as well. Hyperphosphataemia has been linked to chronic kidney disease in dogs, in conjuction with hyperparathyroidism. No tests were carried out for parathyroid gland function in this study. 



Results: Faecal float
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U. Stenocephala is a zoonotic hookworm, which was more prevalent in dogs over 4 months of age. This parasite was found in 67% (n=52) of dogs tested (78 dogs tested) and can cause anaemia in dogs – and we found 87% of dogs to be anaemic, so this may be one of the causes for the higher number of anaemic dogs. Low burden = less than 30 eggs counted per slide, moderate burden = 30-60, high burden = 60-90, very high burden = > 120.It was a challenge to collect faecal samples from some dogs – not much faeces in colon, and in some cases a lot of FB in faeces (bone, dirt, sand, etc). 



Results: Faecal float

Figure 5:Faecal flotation results, showing U. stenocephala (A), and Trichuris vulpis (B) (Harder, 2019).
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This is a photograph of the results of one of the faecal floatation slides, showing two Uncinaria stenocephala eggs, with a letter A, and one Trichuris Vulpis egg shown with the letter B. Trichuris vulpis is a whipworm, however is not zoonotic and was only found in 4 dogs, mostly at very low numbers. One dog had a moderate burden with between 30-60 eggs on the slide. The other ‘blob’ on the image is an air bubble.We took photographs using a mobile phone, with a section of cardboard toilet roll inner to create an extension tube, a technique that had been used by other researchers.



Results: Leptospira spp. and heartworm

• All dogs tested for 
Leptospira spp. and 
heartworm returned a 
negative result.
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These tests were run using a small amount of serum from blood, and SNAP tests, which are point of care tests that take between 8-10 minutes to provide a result. 



Discussion

• The high number of anaemic dogs was not unexpected, and may 
be due to the high ectoparasite and endoparasite burden, and 
poor nutrition of dogs 

• Hyperphosphataemia may be related to kidney disease, however 
more data is needed to establish a correlation

• The negative results for Leptospira spp. and D. immitis were 
unexpected, however may be related to low survival in affected 
dogs due to poor nutrition; test sensitivity; unique serovars not 
tested for
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Hyperphosphataemia and kidney dz link needs investigation into parathyroid function



Discussion

• The high incidence of zoonotic endoparasites in dogs is a public 
health risk, in particular for children

• Children under six are at greater risk of intestinal parasite-
induced physical development deficiencies, anaemia and 
malnutrition, due to poorer hygiene practices in children (Rajoo
et al., 2017)
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The Tongan Dept of Statistics tells us that more than one-third of the Tongan population is under 15, putting a high percentage of the population at risk.
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