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2. Overall and specific conservation needs addressed with this project 

Infection with EEHV can result in devastating loss of young elephants and this disease severely 

impacts conservation efforts for maintaining self-sustaining captive populations.  One cause of 

mortality following infection with this virus is an uncontrollable hemorrhage and exhaustion of 

clotting elements. This project addresses the need for novel treatment options for hemostatic 

disorders in elephants, including EEHV. We determined the therapeutic plasma concentration of 

aminocaproic acid (EACA), an anti-fibrinolytic drug, to investigate its potential to treat bleeding 

disorders in Asian elephants. The main indication of this drug would include prevention of the 

hemorrhage related to EEHV or other causes of uncontrolled hemorrhage.  

3. Goals and objectives of the project 

 

Our goal is to establish plasma levels of EACA required to inhibit fibrinolysis in the Asian 

elephant. Our objectives are 1) to improve critical care of elephants, 2) to develop new therapies 

for hemorrhagic EEHV cases, and 3) to contribute to the sustainability of the captive Asian 

elephant population by decreasing mortality due to hemorrhagic disorders, which include EEHV 

and reproductive tract disease.  

 

4. Specific actions of each objective: 

 

We have collected plasma samples from six captive Asian elephants, and developed an in vitro 

model of hyperfibrinolysis to use in this project. We have also determined that aminocaproic 

acid is effective in inhibiting fibrinolysis in Asian elephant plasma in vitro. This in vitro work 

confirms that aminocaproic acid has potential benefits for elephants suffering from hemorrhagic 

disease. 

 

5. Potential changes in original protocol 

 

No major changes have been made to the protocol, but a few technical changes were made: 

a) Complete blood count (CBC) and chemistry panels were not collected from the 

elephants at the time of coagulation sampling. Though this would have been ideal, additional 

blood samples were being collected for other ongoing research projects, which limited samples 

available to us. Blood for CBC and chemistry panels were collected at a separate time for all 

elephants in the study and these results have been evaluated for any parameters that may affect 

our results. 

b) Initially we planned to run plasma and whole blood TEG  on each individual elephant, 

to ensure each individual had normal coagulation before inclusion in the study. Instead, we used 

plasma TEG and traditional coagulation tests (activated partial thromboplastin time, prothrombin 

time, and fibrinogen) to screen elephants for inclusion in the study. On the basis of these tests, 

one elephant was excluded.   

c) In response to trial-and-error refinement of the in vitro TEG assay, concentrations of 

reagents used were different from those predicted in the grant protocol.  

 

6. Major findings and accomplishment to date 

 



Benchwork for this project has been completed, including: 

a) Development of an in vitro model of hyperfibrinolysis: We induced a fibrinolytic state 

in elephant plasma in vitro, through addition of tissue Plasminogen Activator (tPA). The 

elephant plasma was highly sensitive to tPA, requiring lower concentrations to induce 

hyperfibrinolysis than that required for horses or humans. 

b) Determination of therapeutic plasma concentration of aminocaproic acid: We 

effectively inhibited fibrinolysis through addition of EACA. Relatively high concentrations of 

EACA (about 130 mcg/ml) were required to inhibit fibrinolysis, in contrast to our hypothesis (6-

10 mcg/ml) and the estimated required therapeutic dose for horses (5.82 mcg/ml).  

 

These data demonstrate the sensitivity of elephant plasma to pro-fibrinolytic mediators in 

vitro (which has not previously been described) and also confirms that aminocaproic acid is 

effective in inhibiting fibrinolysis in elephant plasma, and thus has the potential to be a useful 

therapy for hemostatic disorders. 

 

7. Problems encountered 

 

No problems have been encountered. 

 

8. Measure of success of project 

 

This project has been successful in achieving our goal of determining the therapeutic plasma 

concentration of EACA in elephant plasma. 

 

9. “Next steps” 
 

The ideal next step would be a pharmacokinetic trial of EACA in Asian elephants, to determine 

the most effective oral or parenteral dosage of EACA required to achieve effective plasma 

concentrations.  

 

10.  Human interest story.  

One of our co-investigators (Dr. Dan Fletcher) is an outstanding emergency and critical care 

specialist.  Dr. Fletcher has been an essential part of developing new guidelines for resuscitating 

animals and has developed state of the art technologies to teach veterinarians and students 

emergency techniques. However, Dr. Fletcher has never been in close contact with an elephant. 

He certainly knows their blood characteristics and has been the essential member of our team.  

We are eagerly preparing an unforgettable encounter for him to introduce him to the many 

wonders of elephants. 

11. Summary 

Our goal was to determine if aminocaproic acid, a drug used to prevent uncontrolled bleeding, 

could be effective in Asian elephants. Elephants can experience uncontrolled bleeding from a 

variety of causes, including following an infection with the elephant endotheliotropic herpesvirus 



(EEHV). Due to their large size and limited blood banking resources, treatment options for an 

elephant with uncontrolled bleeding are severely limited. Aminocaproic acid is widely used in 

human and domestic animal medicine to stabilize blood clots and prevent hemorrhage, and may 

have applications to elephants as well. We collected plasma samples from the elephants at our 

zoo and used a tool called thromboelastography to investigate fibrinolysis (blood clot 

breakdown) and to estimate the amount of aminocaproic acid required to prevent clot 

breakdown, and thus prevent bleeding. We succeeded in developing an in vitro model of 

hyperfibrinolysis, mimicking a diseased state. We then succeeded in reversing this diseased state 

through addition of aminocaproic acid.  Our results suggest that aminocaproic acid may be 

effective in preventing bleeding in elephants in vivo, and may be a valuable treatment option for 

a variety of bleeding disorders, including animals with EEHV infection presenting with 

hemorrhage.  

12. Short summary 

Using a test called thromboelastography we created an in vitro model of elephant bleeding 

disorder (hyperfibrinolysis) and successfully tested a drug called aminocaproic acid, to reverse 

hyperfibrinolysis in elephant plasma. These results provide important information for new 

potential treatment options for bleeding disorders in elephants, including infection with EEHV. 

13. Organizations associated with this project: 

 International Elephant Foundation: The IEF provided the necessary funds to complete 

this project through a generous gift 

Rosamond Gifford Zoo: The Rosamond Gifford Zoo in Syracuse, New York, houses the 

six Asian elephant sampled for use in this project. 

Cornell University: The researchers involved in this project are members of different 

specialty at the Cornell University College of Veterinary Medicine and have formed a team 

dedicated to the advancing the health and care of elephants.  

 

 

 

 

 

 

 



 

Figure 1 Screenshot of thromboelastography software, showing development of an in vitro model of hyperfibrinolysis. Green 

line = normal elephant plasma, forming a stable clot; red,white, and pink lines = elephant plasma with increasing amounts of 

tissue Plasminogen Activator,showing breakown of the clot over time. 
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