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Provide a lay summary outlining the project, focusing on the project’s achievements and 
potential impact to animal welfare.  
Elephant endotheliotropic herpesvirus (EEHV) is a leading cause of death in captive Asian elephants 
across the world. The virus leads to a severe, painful and distressing disease syndrome in juvenile 
elephants called haemorrhagic disease (EEHV-HD). Clinical signs can include widespread bleeding, 
lethargy, and facial swelling due to fluid build-up. The chances of survival for the elephant are very 
low. Several cases of survival have been reported, but only after early detection of the virus in blood 
samples, before the onset of clinical signs, and initiation of intensive therapy including fluids and 
antiviral medication.  

 

Juvenile elephants between the ages of three months and nine years are thought to be more 
susceptible to the disease due to an inadequate immune response to the virus. Adults are not 
thought to be susceptible to EEHV-HD, instead developing subclinical disease. After initial infection, 
EEHV becomes latent within the elephant and can recrudesce during periods of stress, as has been 
described with other herpesviruses. During recrudescence, EEHV is secreted in saliva and nasal 
fluids, and can be detected using samples of these secretions using polymerase chain reaction 
(PCR). Increased shedding occurs during periods of stress and leads to high risk periods for EEHV-
HD for susceptible juveniles.  

 

Monitoring plays an important role in management of the disease. As mentioned, early detection of 
EEHV in blood of juveniles can indicate imminent EEHV-HD and can be used to initiate treatment. 
Herd monitoring for periods of shedding which may place juvenile elephants at increased risk of 
disease development is also an important aspect of management and can give important information 
about which EEHVs are circulating in the herd. However, this monitoring currently involves invasive 
sampling methods such as trunk washes and saliva swabs, which requires physical contact with the 
elephant. This also means that inaccessible elephants, such as those which are not trained or free-
living animals, cannot be sampled.  

 

Free-living cases of EEHV-HD in juvenile Asian elephants have been reported in India after post-
mortem examinations, suggesting that the disease is occurring in the wild. The impact EEHV is 
having in captivity is widely documented, there has been no research into the prevalence of EEHV in 
free-living elephants due to practical constraints of sampling. Therefore, little else is known about 
the virus in free-living populations, such as the presence of shedders or the circulating EEHVs. The 
possibility of approaching and sampling these animals is unlikely to change in the future, leaving the 
only prospect of viral detection to be through development of a non-invasive sampling method. This 
project aimed to find a non-invasive method of detection of elephant endotheliotropic herpesvirus 
(EEHV) through faecal samples, which could be applied to both captive and free-living elephants to 
improve the understanding of the virus and its disease state and aid in disease management.  

 

This study was undertaken in Thailand; paired samples of saliva and faeces were collected from six 
captive juvenile Asian elephants over a 12-week period. DNA was extracted from the samples and 
polymerase chain reaction (PCR) performed, first to amplify Asian elephant tumour necrosis factor-
alpha (TNF-alpha) which was used as a quality control measure to test for the presence of elephant 
DNA in the sample. Samples which passed this quality control measure proceeded to testing for 
EEHV1 and EEHV4.  
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Out of 108 of the collected paired samples, only 28 amplified TNF-alpha and so could proceed to 
EEHV testing. Two faecal samples were found to be positive for EEHV4 and confirmed using gel 
electrophoresis. Two further samples were found to be positive on PCR (one for EEHV1 and one for 
EEHV4) however were not verified using gel electrophoresis due to time constraints.  

 

This study presents the first evidence of a non-invasive method of detection of EEHV4 excretion in 
captive Asian elephants, through PCR of faeces. Evidence gathered during this study shows the 
likelihood of a practically applicable method being developed in the future, which could better our 
understanding of EEHV epidemiology in free-living herds. Much further research is required to 
optimise methods of sample collection, sample storage and laboratory techniques since many 
limitations were encountered with DNA extraction and amplification during the study period, and the 
final sample size was small as a result of this. 

 

That being said, the findings provide hope that, with further research and methodological 
refinement, a practical method could be developed to detect EEHV through non-invasive means. 
Application of this method to free-living populations would better our understanding of EEHV 
epidemiology in these herds, as previously sampling has not been possible except post-mortem. 
Moreover, faecal sampling could be utilized in captive collections as a non-invasive means of 
monitoring circulating EEHVs and identifying EEHV-HD risk periods for juveniles. At this stage, it is 
vital that the methodology is optimized at each phase, from initial sampling, through to the laboratory 
techniques, to ensure limitations are overcome to provide a utilizable method for use in the field. 

Provide a short description of your personal experience in undertaking this project 

This project allowed me to gain experience in organisation of a research project from start to finish. I 
gained valuable skills in scientific writing, laboratory procedures and also cultural competence. I was 
able to broaden my horizons through working with a wide range of people across different cultures, 
as well as living for a month in Thailand. My confidence grew, and I gained a lot of knowledge which 
will help me in my future career. I thoroughly enjoyed every aspect of the project and am hugely 
grateful for the opportunity to undertake it, which was only possible through the grant I received 
from AWF.  

Use the space below for any other relevant information you wish to report on.  

I am planning to publish the results of my project as soon as possible. I have also been accepted to 
present the research at the annual Asian EEHV Workshop in Assam, India, which should allow me to 
share my results with experts currently working in the field. I am hoping to continue this research 
further, since the results may be useful for conservation and animal welfare in the future, if the 
methodology can be refined.  
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