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ABSTRACT.  The vector-borne disease of trypanosomiasis is cyclically or mechanically transmitted by biting 
flies. The flies carried a unicellular hemoflagellate protozoan known as Trypanosoma spp. that infects livestock 
and wildlife. This study aims to determine the status of trypanosomiasis in cattle and deer in Perak, Malaysia 
through retrospective assessment of the cases submitted to the Veterinary Research Institute (VRI), Ipoh, Perak 
from 2017 to 2022.  A total of 3,434 cattle and deer blood samples comprising of 291 cases were received 
and examined by thin blood smear examination, buffy coat, and haematocrit concentration technique 
in the Parasitology Laboratory, VRI. Results showed that 7.22% (21 out of 291 cases) detected positive for 
trypanosomiasis, with 1.72% (5 cases) in cattle and 5.50% (16 cases) in deer. Based on the total number of 
samples, 1.98% (68 out of 3,434) were positive for trypanosomiasis, with 0.29%(10) and 1.69% (58) from 
cattle and deer, respectively. Among the positive cases samples, 18.84% (68 out of 361) blood samples were 
detected with Trypanosoma spp., with 2.77% (10) from cattle and 16.07% (58) from deer. The PCV values for 
positive samples were recorded at 19.50±6.84 and 36.59±5.83 for cattle and deer, respectively. This study 
demonstrated a low occurrence of trypanosomiasis in Perak for cattle and deer over six years. Understanding 
the current disease status is important for developing future mitigating strategies. Controlling the vector is 
one of the efforts to minimise the transmission of the disease.
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INTRODUCTION

Trypanosomiasis is a vector-borne disease caused 
by a protozoan parasite known as Trypanosoma 
spp. which ubiquitously infects wide range of 
domestic livestock and wild animals in many 
tropical and subtropical counties including 
Africa and Asia (Zecharias and Zaryehun, 2012; 
Da Silva et al., 2010). Trypanosomiasis caused 
by Trypanosoma evansi is known as Surra 
(Desquesnes et al., 2013). The other names 
of trypanosomiasis are Chagas disease (i.e. 
American trypanosomiasis) which was caused by  
T. cruzi (Gomes et al., 2019), the sleeping sickness 
disease (i.e. African trypanosomiasis) caused by 
T. brucei and dourine caused by T. equiperdum 
(Papagni et al., 2023).

The aetiological agent is a unicellular 
hemoflagellate protozoan from the class of 
Kinetoplastea, order Trypanosomatida, family 
Trypanosomatidae, and genus Trypanosoma 
identified by the flagella that attached to 
the undulating membrane. The organism is 
elongated and tapered at both ends with the 
size of the parasite varying from 8 to over 50 µm 
with the mean length of 24 µm (Soulsby, 1982). 
The kinetoplast at the posterior end, differ in size 
and position according to species. 

The parasite is cyclically transmitted by 
tsetse flies, or mechanically by tabanid and other 
biting flies. Apart from transmitting the parasite 
cyclically, tsetse flies can also act as mechanical 
vectors (Kumar et al., 2012; Desquesnes et al., 
2009; Uilenberg, 1998). The disease is commonly 
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found at the environment with moist substrates 
such as stagnant water, wet soil, mud, ponds 
or swamps, which is suitable for fly vector 
breeding (Bhatia et al., 2006). Study by Erwanas 
et al. (2015) have recorded the presence of biting 
flies such as Tabanus spp., Stomoxys spp., and 
Haematobia spp., in the farms with positive 
cases of trypanosmiasis. Trypanosome exists 
in two categories; salivaria and stercoraria. The 
salivarian species (e.g. T. evansi) develops in the 
anterior part of biting flies and transmitted to 
the host by insect feed. Whereas, the stercorarian 
species (e.g. T. cruzi) develops in posterior part 
of vector digestive tract and then deposited on 
the host’s skin and infection occurs through 
penetration of the parasite. 

In Malaysia, trypanosomiasis cases have 
been reported in cattle (Jesse et al, 2016; Cheah  
et al., 1999; Sani et al., 1995; Abas-Mazni and Zainal-
Abidin, 1985), horses (Rajdi et al., 2021; Elshafie 
et al., 2013), deer (Nurulaini et al., 2007), and 
multiple species including deer, cattle, buffaloes 
and pigs (Nurulaini et al., 2013). According to 
Chau et al. (2016), the most common species 
of Trypanosoma detected in cattle were T. 
congolense, T. brucei, T. vivax and occasionally 
T. evansi. In deer, besides T. evansi and T. vivax, 
two other species namely T. mazamarum and  
T. cervi has also been reported by Stuht et al. (1975). 

This study aimed to determine the status 
of trypanosomiasis in cattle and deer in the 
state of Perak, Malaysia through retrospective 
assessment of the suspected cases submitted 
to the Veterinary Research Institute (VRI), Ipoh, 
Perak.

MATERIALS AND METHOD

Collection of Samples

The screening for trypanosomiasis was 
conducted in the Parasitology Laboratory of 

Veterinary Research Institute (VRI), Ipoh, Perak (4° 
35’32.9” N, 101° 07’12.6” E). A total of 3,434 fresh 
blood samples were received for blood protozoal 
detection, consisting of 291 cases from 1,761 
cattle samples (186 cases) and 1,673 deer samples 
(105 cases). The samples were submitted from all 
the districts in Perak commencing from 2017 to 
2022. The samples were collected either from a 
jugular or coccygeal vein and kept in vacutainer 
blood tube containing anti-coagulant at chilled 
temperature upon storage and transportation to 
the laboratory for diagnosis.

Thin Blood Smear Examination

The blood parasite examination was performed 
by using the thin blood smear technique as 
described in the Manual of Veterinary Laboratory 
Testing for Parasitology (Chandrawathani et 
al., 2016).  The dried smears were fixed with 
methanol and then stained using 8% Giemsa 
in phosphate-buffered saline (PBS) at pH 7.2 
for 45 minutes. Stained thin blood smears were 
examined specifically around the tail end. The 
parasites were observed under a compound 
microscope (Olympus CX31, Japan) at high-
power magnification (×1000) with oil immersion.

Buffy Coat Examination

Blood samples that were received in less  
than 48 hours of sampling were subjected to 
buffy coat examination. The microhaematocrit 
tube was filled with approximately 70 µl of 
whole blood prior to centrifugation at 12,000 
g for 5 minutes. Following centrifugation,  
the motile Trypanosoma spp. was observed 
directly between the lower buffy coat and 
red blood cell (RBC) layer under a compound 
microscope (Olympus CX31, Japan) at ×100 
magnifications. 
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Haematocrit Concentration Technique 

The procedure was conducted to determine 
the packed cell volume (PCV) of the animals. 
The test was performed using the same 
microhaematocrit tube from the previous buffy 
coat examination. The PCV was then measured 
using a manual haematocrit reader (Hawksley 
GB850179, England).

RESULTS AND DISCUSSION

The result showed that 21 out of 291 cases 
(7 .22%)  were  detec ted pos i t ive  for 
trypanosomiasis with 5 cases (1.72%) in  
cattle and 16 cases (5.50%) in deer. Based on  
the number of samples, 68 (1.98%) out of  
3,434 samples, were positive for trypanosomiasis 
in six consecutive years. Total number of 
Trypanosoma spp. in cattle and deer samples 

Table 1. The number and percentage of positive trypanosomiasis samples according to the year, 
district and types of animals.

Year Case ID District Type of 
animals

No. of 
samples

Positive trypanosomiasis

No. of samples Percentage (%)

2017

Case 1 Kuala Kangsar Cattle 43 3 6.98

Case 2 Hulu Perak Deer 28 1 3.57

Case 3 Kuala Kangsar Deer 11 6 54.55

2018

Case 4 Kuala Kangsar Deer 21 7 33.33

Case 5 Kampar Cattle 3 1 33.33

Case 6 Kuala Kangsar Deer 15 3 20.00

2019

Case 7 Kuala Kangsar Deer 5 2 40.00

Case 8 Kuala Kangsar Deer 46 4 8.70

Case 9 Kuala Kangsar Deer 20 1 5.00

Case 10 Kuala Kangsar Cattle 7 3 42.86

Case 11 Hulu Perak Deer 15 4 26.67

Case 12 Hulu Perak Deer 20 1 5.00

2020 Case 13 Hilir Perak Cattle 6 1 16.67

2021 Case 14 Kuala Kangsar Deer 15 9 60.00

2022

Case 15 Kuala Kangsar Cattle 16 2 12.50

Case 16 Kuala Kangsar Deer 15 2 13.33

Case 17 Kuala Kangsar Deer 4 4 100.00

Case 18 Kuala Kangsar Deer 10 2 20.00

Case 19 Kuala Kangsar Deer 27 7 25.93

Case 20 Kuala Kangsar Deer 4 1 25.00

Case 21 Kuala Kangsar Deer 30 4 13.33

Total 361 68 18.84
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detected were 10 (0.57%) out of 1,761 and 58 
(3.47%) out of 1,673 each, as in Table 1. 

The study revealed deer exhibit higher 
trypanosomiasis compared to cattle. This is most 
probably due to several factors including host 
specificity, vector dynamics, environmental and 
stress factors. According to Reid et al. (1999), deer 
can be an efficient reservoir for Trypanosomes 
and may tolerate heavy burden of the parasite 
without showing any clinical signs. The disease 
can also be influenced by the abundance and 
distribution of the vector especially surrounding 
the bushes and any potential breeding grounds 
such as marshy and wet area. In Perak, the deer 
were raised in an extensive system where they 
were allowed to roam freely which increase 
the exposure to potential vector. Besides that, 
transportation, handling and poor nutrition also 

may lead to profound immunosuppression in 
deer. 

All the positive samples were received 
from four out of twelve districts in Perak with 
80.06% from Kuala Kangsar, 17.45% from Hulu 
Perak, 1.66% from Hilir Perak, and 0.83% from 
Kampar. Presented in Figure 1 was the trend of 
positive trypanosomiasis cases from 2017 to 
2022. The results showed highest positive cases 
in deer (60%, 9 out of 15) and cattle (42.86%,  
3 out of 7) occurred in 2021 and 2019 respectively. 

In this study, most of the positive samples 
were detected by combination of both thin blood 
smear and buffy coat examination methods 
(58.82%), followed by buffy coat examination 
method (25.00%) and thin blood smear method 
(16.18%), as presented in Table 2. 

Figure 1. The trend of positive trypanosomiasis samples according to the year in cattle and deer.
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Table 2. The number of cattle and deer positive for trypanosomiasis according to the different 
diagnostic techniques.

Type of 
animals

Diagnostic techniques
TotalThin blood  

smear
Buffy coat  

examination
Thin blood smear and  

buffy coat examination

Cattle 3 3 4 10

Deer 8 14 36 58

Total 11 17 40 68

The results showed that highest positive 
samples were detected using both thin blood 
smear and buffy coat examination. The thin blood 
smear technique requires only a small blood 
sample to detect parasites, while the buffy coat 
examination involves filling three-quarters of a 
microhaematocrit tube for parasite detection. 
Nevertheless, only fresh blood samples, less than 
48 hours old, are suitable for observing living 
and motile Trypanosomes. Other techniques 
that can be employed include wet blood smear 
for fresh samples and thick blood smear for 
detecting dead intracellular parasites (Moody 
and Chiodini, 2000). 

The assessment in this study relied solely 
on the detection of parasites in blood samples 
submitted for protozoal screening in Veterinary 

Research Institute. It is anticipated that the 
use of serological techniques, which do not 
necessitate the presence of the parasite, would 
yield higher prevalence rates. However, as 
indicated by Sivajothi et al. (2016), blood smear 
analysis has limited sensitivity, diagnosing less 
than half of infected animals. Therefore, it is more 
effective in cases of acute trypanosomiasis with 
high parasitaemia, compared to chronic cases 
(Rhaymah and Al-Badrani, 2012).

The morphological detection of Trypanosoma 
spp. at the peripheral thin smear showed  
the nucleus of the protozoa at the central 
position with a small kinetoplast visible at the 
posterior end. Figure 2 showed the blood film  
of Trypanosoma spp. in cattle and deer under 
×1000 magnification.

Figure 2. Giemsa-stained blood film showing Trypanosoma spp. under ×1000 magnification in 
cattle (a) and deer (b).

(a) (b)
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The mean PCV values (%) for cattle and deer 
positive with Trypanosoma spp. were 19.50±6.84 
and 36.59±5.83, respectively. In contrast, cattle 
not infected with Trypanosoma spp. had a 
mean PCV value of 26.34±6.38 and for deer 
at 38.05±7.02. From the results, it was shown 
that trypanosomiasis affected the PCV value in 
which animals infected with trypanosomiasis 
tend to have lower PCV values outside of the 
normal range. The normal packed cell volume 
(PCV) values for cattle generally fall within a 
range of 24% to 46% (Radostits et al., 2000). In 
contrast, deer show slightly higher PCV values, 
which usually range from 39% to 43% (Zawida 
et al., 2012).  Figure 3 is the number of positive 
trypanosomiasis samples with low PCV values 
according to positive cases. 

The pathogenesis of trypanosomiasis by 
salivarian species begins when blood-sucking 
flies inject parasites during feeding (Radwanska 
et al., 2018). The trypanosomes actively multiply 
in the bloodstream of mammals, elevating the 
host’s body temperature and causing fever 
(Vickerman, 1985). Furthermore, the parasites 
consume the host’s plasma glucose, resulting 
in hypoglycaemia, weakness, lethargy, and 
emaciation (Michels et al., 2021). Trypanosomes 
also produce metabolites that coat erythrocytes 
and leukocytes, leading to phagocytosis of red 
and white blood cells due to the unrecognised 
foreign cell by the macrophage, resulting in 
anaemia and leukopenia (Radwanska et al., 
2018). 

Notes: Normal PCV value for cattle from 24-46%, and for deer from 39-43%; The data for positive Case 2, 3, 11 and 12 were 
not available.

Figure 3. The number of positive trypanosomiasis samples with low PCV value according to Case ID.
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The painful bites of blood-sucking flies also 
induce discomfort and interrupt the animals’ 
feeding. To control the flies, insecticides, 
environmental management, and physical 
barriers such as fly traps can be employed (Okello 
et al., 2021; Hargrove et al., 2012). As for the 
treatment of trypanosomiasis, the intramuscular 
injection of the trypanocide Diaminazine 
aceturate is recommended at a dosage of 3.5 to 
7.0 mg/kg body weight (Giordani et al., 2016).

CONCLUSION

Findings in this study demonstrated that the 
occurrence of trypanosomiasis in cattle and deer 
over the past 6 years (2017-2022) in Perak was 
low, at only 1.98% incidence rate. This suggests 
that trypanosomiasis infection in cattle and deer 
was under control. Proper strategies to mitigate 
this disease must be designed and implemented, 
such as controlling biting flies to reduce disease 
transmission and safeguard the health and 
productivity of cattle and deer in Malaysia.
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