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ABSTRACT

Trypanosomiasis (Surra) is a parasitic and zoonotic disease caused by Trypanosoama evansi, transmitted by insect vectors
Tabanus and Stomoxys mechanically. The aim of the present study was to determine the therapeutic efficacy of various
trypanosidal drugs against trypanosomiasis in Thoroughbred horses. Horses having clinical signs of trypanosomiasis were
diagnosed through blood smear through a microscope were selected for this study. The infected horses were divided into
three experimental groups for therapeutic trials. Animals in group A were treated with a single dose of quinapyramine
sulphate @ 3000mg/ml per 50 /kg body weight; group B was treated with a single dose of isometamedium chloride
Hydrochloride@ 0.5 mg/2.5 ml of 1% solution per 50/kg body weight; group C was treated with a single dose of
diminazene aceturate@ 2360 mg/15 ml per 100/kg. Results revealed that significant (P<0.0001) decline in the values of
erythrocyte counts (RBC), hemoglobin concentration (Hb), packed cell volume (PCV), platelets (PLT) and a significant
(P<0.0001) increase in white blood cells (WBC), granulocytes, and monocytes in infected horses as compared to healthy
ones. Therapeutic trials indicated that quinapyramine sulphate that showed 100% efficacy at 21th days had significantly
higher than isometamedium chloride and diminazene aceturate (95.83 and 75% efficacy, respectively). The hematological
parameters of recovered horses were significantly restored to normal values on day 21 after treatment. It is concluded that
quinapyramine sulphate is the drug of choice against trypanosomiasis in Thoroughbred horses.
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INTRODUCTION conjunctivitis, anemia, anorexia, weakness, petechial
hemorrhages on third eyelid, loss of body weight,
Trypanosomiasis is a parasitic and zoonotic cutaneous eruption, edema of reproductive organ, and also
disease caused by Trypanosoma evansi that is commonly cause nervous signs like ataxia, hind quarter paralysis,
known as Surra in horses and camel, discovered by the hyperexcitability when it crosses blood-brain barrier
German Veterinary officer Evans in 1880 (Juyal, P.D (Elshafie ez al. 20.18) The hemopqrasite, including
2011; Echeverria et al. 2019). This parasite can also infect Trypanosoma evansi causes economic losses up to
sheep, goats, cattle, buffalo, dogs, and wild animals 7,486,000 US$ in the form of mortalities, reduced fertility,
(Herrera et al. 2004; Fernandez et al. 2009; Desquesnes et reduction in draught capacity, treatment cost, and extra
al. 2013). This disease is widely present in Africa (Fikru =~ maintenance cost of infected animals (Mukhtar et al.
et al. 2015), America (Wells, 1984), Asia (Tuntasuvan et 2017‘). Therefore, proper diagnosis, treatment, and control
al. 2003), Europe (Tamarit ef al. 2010) and have been first of this disease are necessary. . o
reported in camels in Pakistan (Tehseen et al. 2015). The tentative diagnosis of Trypanosomiasis
The transmission of the disease occurs through under field conditions is based on clinical signs. The
biological insect vectors that is Stomoxys and Tabanus clinic.al signs are not sufﬁcier}t for diagnosing the .disease
species (Muieed et al. 2010) as well as via vampire bat that is usually confused with other chronic diseases,
(Desmodus rotundus) in South America (Desquesnes et al. particularly helminthiasis and malnutrition; therefore,
2013). Several clinical signs of Trypanosomiasis have laboratory diagnosis is necessary for proper treatment
reported in horses, i.e., intermittent fever, severe (Kumar ef al. 2013). In acute infection, this parasite can be
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demonstrated in fresh blood through thick and thin smear
examination, but in chronic infection, it can be detected in
blood smear collected from lymphoid tissue due to low
level of parasitemia (Halder et al. 2019).

The control of this disease depends upon proper
management, diagnosis and treatment. Moreover, there is
a limitation in the diagnosis and control of disease in this
region due to many problems like lack of knowledge,
improper management and development of drug
resistance. In this study hematological effect and efficacy
of quinapyramine sulphate (QS), isometamedium chloride
(IC) and diminazene aceturate (DA) have been evaluated
against trypanosomiasis in horses. Therefore, we
hypothesized that different trypanosomal drug improve the
health status of horses with similar efficacy against
trypanosomaisis and improve hematological parameters.
The aim of this study was (a) to evaluate the efficacy of
different trypanosomal drug, (b) health status of infected

animals and (c) determine the changes in the
hematological parameters in horses.
MATERIALS AND METHODS

Study area: The current study was carried out in Tehsil
Pattoki (2 stables of Village Wha Adan and 1 stable of
Changa Manga) district Kasur, Punjab-Pakistan. During
this study, the samples from the horses were collected at a
stable and referred to Veterinary Teaching Hospital Ravi
Campus UVAS. The study design and all procedures in the
study were approved under the guidelines of ethical
committee of the University of Veterinary and Animal
Sciences, Lahore, Pakistan.

Inclusion Criteria of Animals and smears examination:
The clinically infected horses having age 5-10 years were
included in the study. The age of individual animals was
documented on the basis of information provided from the
owner. The horses showed various clinical signs of high
fever, petechial hemorrhages on the third eyelid, anemia,
weakness, conjunctivitis, and nervous signs, some extant
like ataxia. Preparation of blood smear slides was done
from blood collected from jugular vein for parasitological
examination. A drop of 4-5pul blood on the slides and thin
smear was prepared. Smears were air dried, fixed with
methanol and stained with Giemsa for parasitological
examination. The small drop of cedarwood oil was placed
at the end of the blood smear. It was then examined by a
microscope using a 100X oil immersion objective lens to
detect parasite extracellularly, as previously reported by
(Durrani et al. 2017). The parasite (7. evansi) was
diagnosed based on its morphological feature (Tamarit et
al. 2010). When parasites were confirmed in the smear,
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these animals were selected for study rather than other
animals with only clinical signs and no confirmation of
parasites in the smear. After the selection of experimental
animals, Blood samples were collected for analysis of
hematological parameters.

Sample collection and hematological examination: The
blood samples were collected from the jugular vein and
stored in the EDTA vacutainer until hematological
analysis. Blood samples were transported to clinical
medicine laboratory, UVAS-Lahore for hematological
analysis. Hemoglobin (Hb), red blood cells (RBCs), white
blood cells (WBCs), granulocytes, monocytes and
platelets were done by hematology analyzer (Durrani ef al.
2017).

Therapeutic Trials: The total infected Thoroughbred
horses (n=72) based upon inclusion criteria were randomly
divided into three groups. Each group contains (n=24)
horses. The drug was injected after the proper weight of
the animal by weight scale.

Group A: Animals in group A were treated with a single
dose of quinapyramine sulphate (Interquin®-Netherlands)
@ 3000mg/ml per 50 /kg body weight (intramuscular) IM.

Group B: Animals in group B were treated with a single
dose of isometamedium chloride Hydrochloride
(Veridium™-France) @ 0.5 mg/2.5 ml of 1% solution per
50/kg body weight slow (intravenous) I'V.

Group C: Animals in the group were treated with a single
dose of diminazene aceturate (Veriban®-France) @ 2360
mg/15 ml per 100/kg body weight IM.

The efficacy of the drugs was measured based
upon the disappearance of clinical signs, clearance of
Trypanosome evansi from blood smear and improvement
in hematological parameter on day 7, 10, 14 and 21 after
treatments. The efficacy of the drug was determined as
follows. After the treatment, all the animals were kept
under intense observation to note the reoccurrence of
clinical symptoms of Surra or any other side effect.
Percentage efficacy Trypanocidal Drug = (No of animals
recovered after treatment X 100)/ (Total animals in the
group) (Durrani et al. 2017).

Statistical analysis: The data regarding the effect of
trypanosomiasis on blood parameters were analyzed by
using (ANOVA) and Tukey post hoc applied after
(P<0.05). The data regarding the efficacy of drugs were
analyzed by one way ANOVA. All statistical analyses
were done on the statistical software SPSS version. 20.
The blood parameters data was presented mean+=SEM and
efficacy was presented as %.
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RESULTS

The spindle shape intercellular Trypanosome
evansi was identified under the microscope in clinically
infected thoroughbred horses before treatments, as shown
in Figure 1. Hematological biomarkers revealed that
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RBCs, hemoglobin, packed cell volume and platelets were
significantly (P<0.0001) decreased value in diseased
horses as compared to healthy. However, mean values of
WBCs, lymphocytes, monocytes and granulocytes were
significantly (P<0.0001) increased in diseased horses than
healthy, which clearly showed infection (Table 1).

Figure 1. Trypanosoma evansi under the microscope in clinically infected Thoroughbred horses

Table 1: Comparison of healthy and disease horses blood parameter.

Blood parameter Healthy Disease p-value
Red Blood cell 7.4275+.97 4.9250+.63 0.000

| Hemoglobin \ 12.26+.79 \ 9.6225+1.50 ] 0.001
Pack cell volume 35.96+2.68 27.354£3.55 0.000

| White Blood cell \ 7.96+1.87 \ 13.78+.93 ] 0.000
Platelets 133.12+15.5 87.25+7.55 0.000

| Lymphocytes \ 2.81+1.19 \ 5.63+.64 ] 0.000
Monocytes 0.72+.14 1.075+.23 0.003

| Granulocytes \ 4.68+1.16 \ 8.69+.78 ] 0.000

The post-treatment observation on days 3-21
showed significant restoration in hematological
parameters in all treatment groups, meanwhile at day 21
no Trypanosome evansi was presented under microscope.
The RBCs, Hb, PCV and platelets of both treatments’
groups (QS, IC and DA) were significantly increasing

from 3 to 21 days after treatment; moreover, there values
were at normal level at 21 days after treatments. The
results of WBCs, granulocytes and monocytes were
significantly decreasing from 3 to 21 days of treatments in
QS, IC and DA, which showed decreasing of infection in
both groups, as shown in table 2-4.

Table 2: Change in hematological parameters after treatment with quinapyramine sulphate in horses.

Quinapyramine sulphate

Blood Parameter 0 3 7 10 14 21
| RBC | 4.85£1.9 | 5.84+0.33" | 6.60+0.14" [ 6.90+0.48" | 7.17x0.32° [ 7.70+0.52"
HB 8.41£1.03  9.47+0.24" 10.87+0.48°  11.83+0.70°  12.3+0.35" 12.83+0.39°
| PCV | 27.41£1.9 [ 30.37£2.73" [ 32.06+2.29° [ 33.88+2.16" | 33.97+1.51" [ 36.45+3.04"
WBC 1322403 10.37+1.89"  9.73x1.61"  8.60+1.47" 7.26+0.78" 7.23+1.09"
| Granulocytes | 7.96£0.68 | 6.06+1.20° | 5.78+0.76" | 4.82+0.82° | 4.05+0.68" [ 4.12+0.87"
Monocytes 1.53£0.23  0.97+0.07" 0.77+0.12°  0.60+0.16" 0.61+0.15 0.48+0.11°
| Lymphocytes [2.28+0.62 [ 237+047 [ 2.4+0.32 [2.38+0.54 [ 247+024 [ 2.48+0.51
Platelets 89.25+7.32  100.25+8.79°  110.87+8.9°  123.62+7.53" 122.75+12.4° 126.25%11"

Data are expressed in mean+S.D, drugs of treatment: D1 (Quinapyramine) Days of treatment 0, 3, 7, 10, 14 and 21. Asterisk shows the
level of significance (P<0.05). Reference (Normal values of RBCs, HB and PCV, WBC, Granulocytes, Lymphocytes, Platelets ) from

(Pritchard et al. 2009).
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Table 3: Change in hematological parameters of after treatment with isometamedium chloride in horses.

Isometamedium chloride

Blood Parameter 0 3 7 10 14 21
| RBC | 4.65£0.28 | 5.61£1.61" | 6.26£0.44" | 6.59+0.10° | 6.83+1.91° | 7.0120.18"
HB 7.824+0.33 8.35+0.85" 9.94+0.58" 11.21+0.62° 11.94+0.70" 12.41+0.39"
| PCV | 25.64+1.04 | 28.58+1.20° [ 30.80+1.35" | 32.35+1.21° | 33.25+1.11" | 34.88+0.66"
WBC 12.58£0.36  11.10+1.06" 10.14+1.22° 9.34+1.37" 8.50+0.99" 7.78+0.80"
| Granulocytes | 8.08£0.65 | 6.65+0.22" | 4.88+0.61" | 4.45+0.80"° | 4.37x0.31° | 3.97+0.39"
Monocytes 1.56+0.25 0.88+0.06" 0.62+0.09" 0.65+0.11" 0.60+0.10" 0.55+0.07"
| Lymphocytes | 224045 [ 232+034 | 235£0.51 | 2.5+0.86 | 2.7+0.33 | 2.72+0.22
Platelets 85.85£8.99  96.1444.38" 113.28+8.09" 118.85+2.60° 121.14+7.01" 124.5+5.87"
Data are expressed in meant+S.D, drugs of The therapeutic efficacy of QS was significantly
treatment: D2 (Isometamedium) Days of treatment 0, 3, 7, higher (P<0.005) than IC and DA. Moreover, overall

10, 14 and 21. Asterisk shows the level of significance efficacy of QS, IC and DA at 21th day post treatment was
(P<0.05). Reference (Normal values of RBCs, HB and (100%, 95.83 %, and 75%; P<0.005) after treatment, as
PCV,WBC, Granulocytes, Lymphocytes, Platelets) from shown in table 5.

(Pritchard et al. 2009).

Table 4: Efficacy of different drugs against trypanosomiasis in horses at various days.

Various drugs Efficacy of various days
Total animals Day 3 Day 7 Day 14 Day 21
| Quinapyramine sulphate* | 24 | 22091%) | 24(100%) | 24(100%) | 24 (100%)
Isometamedium chloride* 24 19 (79%) 20 (83%) 21 (87%) 21 (87%)
! Diminazene aceturate \ 24 | 8(33%) | 14(58%) | 15(63%) | 15(63%)
(P-value=0.001, *highly significant).
DISCUSSION anemia, weakness, petechial hemorrhages on the third
eyelid, conjunctivitis, enlarge lymph node, and
Many studies were reported regarding prevalence incoordination. Similar clinical signs were observed in
of trypanosoamsis in camel, but in my knowledge no camel and donkeys (Hussain et al. 2016; Durani et al.
specific study on horses was reported. In the current study, 2017; Elshafie et al. 2018; Oparah et al. 2017). The high
Trypanosoama evansi was diagnosed based on rise of body temperature is due to toxins liberated by the
morphological features as described by (Baba 2011). In the trypanosome parasite in the blood and change the set point
current study, thin blood smear examination was done for of body temperature in the hypothalamus due to the release
diagnosis of extracellular spindle shape T.evansi. These of the pyrogenic stimuli in trypanosomiasis infection
morphological findings coincide with the result of (Horchner et al. 1920).
(Muieed et al. 2010; Durani et al. 2017). By Giemsa- The treatment trails of various trypanocidal drugs
stained thin blood smear examination, lower and poor showed that quinapyramine sulfate was more effective
detection of 7. evansi as compared to other serological and against trypanosomiasis infection in horses. The
molecular diagnostic tests. Therefore, by microscopic therapeutic efficacy of quinapyramine sulphate was 100%
examination no better infection burden has observed @ 1mg/ kg against trypanosomiasis in horses.
(Singh et al. 2019). However, by detection of 7. evansi Hematological analysis on days 3, 7, 10, 14 and 21 show
specific antibodies, may give a better estimation of the significant restorations of blood parameters after treatment
infection burden as has been shown in previous studies in recovered horses; our finding is in agreement with the
(Ahmad et al. 2005; Yusuf et al. 2013; Singh et al. 2012). studies (Ahmad et al. 2005; Singh et al. 2012; Yusuf et al.
The previous studies showed that overall estimate 2013). The isometamedium chloride has therapeutic
prevalence of 19.4%, with low sensitivity of CATT/T. efficacy 87.5 % against trypanosomiasis in horses, and
evansi and the PCR tests (43% - 53%) but better than the significantly, the restoration blood parameter occurs on
sensitivity of Giemsa-stained thin blood smear days 3, 4, 7 10, 14 and 21 after treatment. The results
examination (Da Silva et al. 2011; Elshafie et al. 2018). coincide with the finding of (Gutierrez et al. 2010). In
In the current study, various clinical signs were previous reports, isometamedium chloride has good
observed in infected thoroughbred horses, including therapeutic efficacy against trypanosomiasis in field
intermittent high fever (104 °F), pale mucus membrane, conditions (Durrani et al. 2017). The difference in results
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may be due to species difference and difference in severity
of infection. Diminazene aceturate has 62.5 % therapeutic
efficacy against trypanosomiasis that is lower than
quinapyramine and isometamedium. The results coincide
with the finding of (Da Silva et al. 2011). Similarly, the
lower efficacy of diminazene aceturate had been reported
and relapse of infection occurs in mule and horses after
treatment (Tuntasuvan et al. 2003). The lower efficacy of
diminazene aceturate against trypanosomiasis is due to
resistance development (Zhang et al. 1991). The resistance
of Trypanosoma evansi to Diminazene aceturate has been
reported recently in India (Sivajothil and Sudhakara,
2016). While in contrast, it reported that the combination
of diminazene aceturate and vitamin E showed high
efficacy in equines against trypanosomiasis (Singh R ef al.
2019). The high efficacy of diminazene aceturate may be
due to vitamin E, which enhance the immunity of equines.

The hematological studies of infected horses
showed a significant decrease in hemoglobin (HB), pack
cell volume (PCV), and total erythrocytes count (TEC)
that results in anemia. The anemic condition had been
reported in trypanosomiasis infection (Stijlemans et al.
2007). The researcher suggested various factors that
include the release of sialidase enzyme by the parasite,
immunologic mechanisms, depression of erythrogenesis,
and hemolytic factors such as free fatty acid and hemolysis
are concerned for anemia development in trypanosomiasis
infection (Adamu et al. 2008). The trypanosomes release
the sialidase enzymes that adhere to sialic acid on the
surface of erythrocytes, exposing the residues of
Galactosyl. The macrophages recognized this residue by
d-galactose specific lectins on macrophages leading to
erythrophagocytosis resulting in a decrease in RBC count
and anemia (Sallau et al. 2008). The parasite survives in
the extracellular fluid of the host (Mijares et al. 2010)
causes increased lipid peroxidization, calcium-ATPase
activity, increased osmotic fragility of RBC and oxidative
damage of erythrocytes is due to reduction in reduced
glutathione. The affected erythrocytes are removed by the
spleen through the mononuclear phagocytic system that
results in a decrease in pack cell volume (PCV)
(Stijlemans et al. 2007). While furthermore, IFN-A, TNF-
a, and IL-1 produced as the result of immune responses
also lead to decrease PCV value in infected animals (El-
Bahr and El-Deeb, 2016). The results of this research
coincide with the finding of ( Khan et al. 2018) they also
reported the decrease in red blood cell (RBC), pack cell
volume (PCV) and hemoglobin in trypanosomiasis
infection, the infected horses also showed leukocytosis
that includes monocytosis, granlocytosis (eosinophilia,
neutrophilia). These results of our studies coincide with
the study of (Hussain et al. 2016). The leukocytosis in
trypanosomiasis infection in cattle, sheep, and goats. The
increase in leukocytes count is due to a rise in neutrophil
(neutrophilia), monocytes (monocytosis) and eosinophil
(eosinophilia) that occur as a result of the immunological
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response of the host influenced by the surface glycoprotein
of trypanosoma species (Oparah et al. 2017). The infected
horses also showed thrombocytopenia that occurs due to
increased splenic sequestration of platelets, and
disseminated intravascular coagulation reaction that
causes destruction of platelets reported in trypanosomiasis
infection (da Silva ef al. 2011; Kipper ef al. 2011).

Finally in conclusion, trypanosomiasis is present
in the stable horses of Pakistan and causes various clinical
signs and hematological changes. Quinapyramine sulfate
has significantly more effective against trypanosomiasis in
horses and significant restoration of blood parameters in
recovered horses.
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