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RINGKASAN 

 
ERLY RIZKA ADISTYA. Pendekatan Non-invasive dan Semi-invasive untuk 

Evaluasi Jantung Kuda Olahraga di Indonesia. Dibimbing oleh DENI NOVIANA, 

GUNANTI dan LENI MAYLINA. 

 

Kuda olahraga memiliki tuntutan aktivitas fisik tinggi yang memicu adaptasi 

kardiovaskular (athlete’s heart) yang dalam beberapa kasus dapat menyerupai 

kondisi patologis. Kuda polisi yang menjalani latihan dan aktivitas rutin dengan 

tuntutan performa tinggi juga berpotensi mengalami adaptasi serupa. Penelitian ini 

bertujuan mengevaluasi kondisi jantung kuda olahraga polisi aktif di Indonesia 

melalui pendekatan non-invasive menggunakan elektrokardiografi dan 

ekokardiografi, serta pendekatan semi-invasive melalui pemeriksaan aktivitas 

creatine kinase-MB (CK-MB). Ketiga pemeriksaan tersebut digunakan untuk 

menilai aktivitas listrik, struktur dan fungsi jantung, serta memberikan informasi 

pendukung mengenai kondisi kardiovaskular pada akhir periode pengamatan.  

Penelitian ini menggunakan 10 ekor kuda olahraga polisi ras Warmblood 

jantan dewasa kebiri (gelding) berusia 6 - 10 tahun (8,50 ± 1,18 tahun) milik 

Direktorat Polisi Satwa Korps Sabhara Baharkam Polri, Kelapa Dua, Depok, yang 

menjalani latihan rutin. Pemeriksaan elektrokardiografi dan ekokardiografi 

dilakukan pada November 2025 dan Februari 2026, sedangkan pemeriksaan 

biomarker CK-MB dilakukan pada Februari 2026. Parameter yang diamati meliputi 

aktivitas listrik jantung, struktur dan fungsi jantung, serta aktivitas CK-MB. Data 

dianalisis secara deskriptif menggunakan nilai rataan, simpangan baku dan rentang 

serta dievaluasi secara longitudinal antarperiode pengamatan. Hubungan antara 

hasil elektrokardiografi dan ekokardiografi dikaji melalui grafik, sedangkan CK-

MB digunakan sebagai data pendukung.  

Hasil elektrokardiografi menunjukkan irama sinus dengan variasi ritme yang 

masih mencerminkan aritmia fisiologis pada kuda terlatih, dengan heart rate 

berkisar 30 - 70 bpm tanpa gangguan konduksi maupun aritmia patologis. Variasi 

gelombang T berupa positif, negatif dan bifasik masih berada dalam batas fisiologis. 

Evaluasi longitudinal menunjukkan sebagian besar parameter kardiovaskular relatif 

stabil antar periode pengamatan. Pemeriksaan ekokardiografi menunjukkan dimensi 

dan fungsi jantung berada dalam kisaran normal, dengan nilai fractional shortening 

(FS) dan ejection fraction (EF) yang mencerminkan fungsi sistolik ventrikel kiri 

yang baik serta adaptasi terhadap latihan rutin. Analisis antar parameter 

menunjukkan adanya keterkaitan fisiologis antara aktivitas listrik dan fungsi 

jantung. Pemeriksaan aktivitas CK-MB pada Februari 2026 menunjukkan nilai 90,0 

- 170,4 U/L dengan rataan 122,87 ± 22,75 U/L sebagai parameter pendukung dalam 

mengevaluasi respons miokard terhadap aktivitas fisik. 

Hasil penelitian menunjukkan bahwa sebagian besar parameter 

kardiovaskular kuda olahraga polisi aktif ras Warmblood jantan dewasa kebiri 

(gelding) berada dalam kondisi fisiologis normal dan perubahan yang teramati lebih 

mencerminkan adaptasi terhadap latihan dibandingkan proses patologis. 

Pendekatan kombinasi non-invasive dan semi-invasive memberikan evaluasi yang 

lebih komprehensif terhadap fungsi jantung kuda olahraga di Indonesia. 

 

Kata kunci: CK-MB, ekokardiografi, elektrokardiografi, kuda olahraga 



 

 

SUMMARY 

 
 ERLY RIZKA ADISTYA. Non-invasive and Semi-invasive Approaches for 

Cardiac Evaluation of Sport Horses in Indonesia. Supervised by DENI NOVIANA, 

GUNANTI, and LENI MAYLINA. 

 

Sport horses are exposed to high levels of physical activity that may induce 

cardiovascular adaptations known as athlete’s heart, which in some cases may 

resemble pathological conditions. Police horses undergoing routine training and 

performance-related activities may develop similar adaptations. This study aimed 

to evaluate the cardiac condition of active police sport horses in Indonesia using 

non-invasive approaches through electrocardiography and echocardiography, as 

well as a semi-invasive approach through the assessment of creatine kinase-MB 

(CK-MB) activity. These three examinations were used to evaluate cardiac 

electrical activity, cardiac structure and function and to provide supportive 

information regarding cardiovascular condition at the end of the observation period. 

This study involved 10 adult male (gelding) Warmblood police sport horses 

aged 6 - 10 years (8.50 ± 1.18 years) from the Directorate of Police Animals, Korps 

Sabhara Baharkam Polri, Kelapa Dua, Depok. Electrocardiographic and 

echocardiographic examinations were performed in November 2025 and February 

2026, whereas CK-MB assessment was conducted in February 2026. Parameters 

evaluated included cardiac electrical activity, cardiac structure and function, and 

CK-MB activity. Data were analyzed descriptively using the mean, standard 

deviation, and range, and were evaluated longitudinally across observation periods. 

The relationship between electrocardiographic and echocardiographic findings was 

examined using graphs, while CK-MB was used as a supporting parameter. 

Electrocardiographic findings demonstrated sinus rhythm with variations 

consistent with physiological arrhythmia in trained horses, with heart rates ranging 

from 30 - 70 bpm and without conduction disturbances or pathological arrhythmias. 

Variations in T-wave morphology remained within physiological limits. 

Longitudinal evaluation indicated that most cardiovascular parameters were 

relatively stable between observation periods. Echocardiographic examination 

revealed normal cardiac dimensions and function, with fractional shortening (FS) 

and ejection fraction (EF) values reflecting good ventricular systolic function and 

adaptation to routine exercise. Analysis among parameters demonstrated 

physiological associations between cardiac electrical activity and mechanical 

cardiac function. CK-MB activity ranged from 90.0 - 170.4 U/L, with a mean value 

of 122.87 ± 22.75 U/L and was used as a supportive parameters for evaluating 

myocardial responses to physical activity. 

The findings indicate that cardiovascular most of the parameters in race adult 

steril male gelding of police active sport horses remained within normal 

physiological conditions and that the observed changes were more indicative of 

exercise adaptation than pathological processes. The combination of non-invasive 

and semi-invasive approaches provided a more comprehensive evaluation of cardiac 

function in sport horses in Indonesia. 

 

Keywords: CK-MB, echocardiography, electrocardiography, sport horses 
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