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ABSTRACT

In present investigation therapeutic 
efficacy of three most commonly used anti-
trypanosomal drugs (isometamidium chloride 
hydrochloride, diminazine aceturate, and 
quinapyramine sulphate) were studied. 
Evaluations of therapeutic efficacy were assessed 
done on the basis of percent recovery assessment, 
hematological and biochemical alteration on day 0, 
day 7th and day 14th post treatment. All three drugs 
were found effective against the trypanosomosis 
in buffalo but the extent of improvement in terms 
of hematological values, biochemical values 
and percent recovery was observed maximum 
in the treatment with isometamidium chloride 
hydrochloride followed by diminazene aceturate 
and least with the quinapyramine sulphate.

Keywords: Bubalus bubalis, buffaloes, therapeutic 
efficacy, anti-trypanosomal drugs, percent 
recovery, trypanosomosis

INTRODUCTION

Trypanosomosis is economically one of 
the most important hemoprotozoan diseases of 

bovines in India. This is caused by unicellular, 
flagellated protozoa of the genus Trypanosoma. It 
is an important vector born disease occurring in 
tropical and subtropical countries including India 
(Da-silva et al., 2009). Currently available drugs for 
treatment and control of Trypanosomosis in India 
are diminazene aceturate, quinapyramine prosalt, 
and Isometamidium chloride hydrochloride. Till 
now many studies were conducted regarding 
comparative efficacy of antitrypanosomal drugs 
and variable results were reported by different 
workers. Therefore, keeping in view of the above 
facts present study were planned to investigate 
above mentioned antitrypanosomal drugs in 
naturally infected buffaloes with aim to evaluate 
their therapeutic efficacy. 

MATERIALS AND METHODS

The study was performed at teaching 
veterinary clinical complex, DUVASU, Mathura 
from June 2013 to May 2014. The comparative 
efficacies of three anti-trypanosomal drugs were 
studied by using these drugs in standard dosage 
regimen in the treatment of positive cases. These 
animals were grouped in following four group 
having six buffaloes in each groups (n=6).
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Group A: Positive cases of trypanosomosis 
treated by isometamidium chloride hydrochloride 
0.8 mg/kg body wt. along with supportive therapy.

Group B: Positive cases of trypanosomosis 
treated by diminazene aceturate 7 mg/kg body wt. 
along with supportive therapy.

Group C: Positive cases of trypanosomosis 
treated by quinapyramine sulphate 5 mg/kg body 
wt. along with supportive therapy.

Group D: Apparently healthy buffaloes 
were kept as control.
	 Supportive therapy was done as per need 
of the animal of each group like fluid therapy, 
antipyretics, haematinics, antibiotics, vitamins and 
minerals etc. 

The therapeutic efficacy of above anti-
trypanosomal drugs were evaluated on the basis 
clinical improvement in terms of disappearance 
of clinical signs, parasitological examination 
and alterations in the hemato-biochemical 
parameters on day 0, day 7th and day 14th post 
treatment. All the positive cases of each group 
were thoroughly examined by clinical examination 
and parasitologically by blood smear examination 
on the day 0 (pretreatment), 7th and day 14th after 
treatment. Percent recovery assessment was 
done on the basis of improvement in terms of 
disappearance of clinical signs and number of 
blood smear negative buffaloes on the day 7th and 
day 14th after treatment. Those animals which were 
found blood smear positive with clinical signs 
on the day 7th after treatment were again treated 
with the same anti-trypanosomal drug along with 
supportive therapy.

% Recovery = n/6×100

n = no of blood smear negative buffaloes within a 
group after treatment.

Hematological and biochemical analysis of 
all the positive cases of each group were done on 
the day 0 (before), 7th and 14th day after treatment. 
The blood was aseptically collected from the 
jugular vein, using a 20 gauge needle for each 
animal separately in 5 ml blood collection vials 
containing sodium ethylene diamine tetra acetate 
(EDTA) as an anticoagulant 1 mg /ml. Following 
parameters viz hemoglobin, TEC, PCV, TLC, 
and DLC were assessed using hematology auto 
analyzer (Diatron’s Abacus Hematology Analyzer, 
Wien, Australia). 

The blood for serum required for 
biochemical estimations were collected in a 10 
ml capacity test tubes with no anticoagulant and 
were allowed to stand undisturbed in slant position 
for about 3 to 4 h. The clots were retracted and 
the serum separated after rapid centrifugation. 
Extreme care was taken to prevent hemolysis. The 
serums collected were stored in a deep freeze at 
-20oC in glass vials, which were properly capped 
and labeled till analysis. Various biochemical 
parameters like serum total proteins (g/dl), 
albumin(g/dl), creatinine(mg/dl), BUN (mg/dl) 
and the enzymatic activities like alanine amino 
transferase (units/L), aspartate amino transferase 
(units/l), alkaline phosphatase (units/l) were done 
with the help of BS-120 Chemistry Analyzer 
(2007 to 2010 Shenzhen Mindray Biochemical 
Electronics Co. Ltd.) using Span diagnostic kits 
(Span Diagnostics Ltd, Sachin, Surat, India). 
Blood glucose (mg/dl) was estimated with the help 
Glucometer using blood glucose test strips (Gluco 
Chek, Aspen Diagnostics (P)) LTD. Delhi-33, 
India). Statistical analysis of all the data to test 
significance of means was done as per the method 
described by IBM, SPSS Statistics 20.
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RESULTS AND DISCUSSION

Therapeutic efficacy on the basis of percent 
recovery assessment

Percent recovery assessment was done 
on the basis clinical improvement in terms of 
disappearance of clinical signs and parasitological 
examination in present study, the percent 
recovery shown by the isometamidium chloride 
hydrochloride (Group A) on day 7th and day 14th 
post-treatment was found to be 100%. The percent 
recovery shown by diminazine aceturate (Group 
B) on day 7th and day 14th post-treatment was found 
to be 83.33% and 100% respectively. The percent 
recovery shown by quinapyramine sulphate (Group 
C) on day 7th and day 14th post-treatment was found 
to be 50% and <100% respectively (Table 1).

The present findings regarding the effect 
of isometamidium hydrochloride on T. evansi is 
found almost similar with the previous findings 
by Kumar et al. (2009) who studied the effect 
of isometamidium hydrochloride on T. evansi 
infections in rats. The findings of the present 
studied are in agreement with the findings of Awa 
et al. (2006) who reported that isometamidium 
can be used both for therapeutic and prophylaxis 
of bovine trypanosomiasis. Toro et al. (1983) 
also found that the drug was found to be highly 
effective against T. vivax followed by T. evansi 
infection in sheep and cattle. The findings reported 
in present investigation does not corroborates with 
the findings reported by Ajayi et al. (2013) Who 
reported that diminazene aceturate was more 
effective than isometamidium chloride. Howes et 
al. (2011) found that a single dose of drug were not 
effective to control the T. evansi infection, it can 
be correlated with the possible causes of present 
findings where one animal of Group B and three 
animals of Group C were found again blood smear 

positive after the day 7th of treatment with their 
respective drugs. This could also be due to the 
facts that indiscriminate use of diaminazine and 
quinopyramine could leads to development of 
resistance among trypanosomes (Pathak and Singh, 
2005). Pholpark et al. (1984) also reported that 
blood smear examination could be found positive 
for trypanosomes after treatment with diminazene 
at 5 mg/kg. However, Gill (1991) considered 
diminazene as sanative drug and found it to be 
very effective in treatment of trypanosomiasis in 
buffaloes.

Therapeutic efficacy on the basis of hematological 
alterations

In present study it was found that there 
was a significant reduction (P<0.05) in hemoglobin 
concentration, packed cell volume and total 
erythrocyte count (at day, 0) in all the treatment 
groups (A, B and C) of buffaloes in comparison 
with the healthy control (Group D). There was a 
significant increase (P<0.05) in the hemoglobin 
concentration, packed cell volume and total 
erythrocyte count at the day 7th and day 14th 
after the treatment in all treatment groups with 
highest recovery in Group A followed by Group 
B and minimum in Group C. Therefore in terms 
of improvement in treated groups of buffaloes 
best recovery was assessed in treatment with 
isometamedium followed by diaminazine and 
quinopyramine (Table 2).

The present findings of decrease in Hb, 
PCV and TEC in cases of trypanosomiasis are in 
agreement with the findings of Hilali et al. (2006); 
Takeet et al. (2009); Abeer et al. (2011); Fetehanegest 
et al. (2012) that inhibition on the haemopoietic 
system by the toxins liberated by the trypanosomes 
resulting in failure in production of the RBCs. 
It had been also reported that the attachment of 
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trypanosome antigen to RBC, may increase the 
cell susceptibility to erythrophagocytosis, which 
may be further increased by the union of surface 
absorbed antigen with antibody could decrease 
RBC, PCV and Hb values (Herbert and Inglis, 
1973). This. Previous studies have shown that 
infection with trypanosomes resulted in increased 
susceptibility of red blood cell membrane to 
oxidative damage probably as a result of depletion 
of reduced glutathione on the surface of the red 
blood cell (Akanji et al., 2009; Kumar et al., 2011) 
reported significant reduction in the Hb, PCV, and 
TEC in trypanosomosis and also revealed that 
after treatment there was significant increase in all 
these values.

The total leukocyte count was significantly 
higher (P<0.05) (at day, 0) in all the treatment 
groups (A, B and C) of buffaloes in comparison 
with the healthy control. There was a significant 
decrease (P<0.05) in the total leukocyte count at 
the day 7th and day 14th after the treatment in all 
treatment groups with highest recovery in Group 
A followed by Group B and minimum in Group 
C. Therefore in terms of improvement in treated 
groups of buffaloes best recovery was assessed in 
Group A followed by Group B and minimum in 
Group C. There was a significant increase (P<0.05) 
in neutrophils (at day, 0) in all the treatment groups 
(A, B and C) of buffaloes in comparison with the 
healthy control. There was a significant decrease 
(P<0.05) in the neutrophils at day 7th and day 14th 
after the treatment in all treatment groups with 
highest recovery in Group A followed by Group 
B and minimum in Group C. Therefore in term of 
improvement in neutrophils percentage in treated 
groups of buffaloes, best recovery was assessed 
in treatment with isometamedium followed by 
diaminazine and quinopyramine. 

There was a significant decrease (P<0.05) 

in lymphocytes (at day, 0) in all the treatment 
groups (A, B and C) of buffaloes in comparison 
with the healthy control. There was a significant 
increase (P<0.05) in the lymphocytes at day 7th and 
day 14th after the treatment in all treatment groups 
with highest recovery in Group A followed by 
Group B and minimum in Group C. Therefore, in 
term of improvement in lymphocytes percentage 
in treated groups of buffaloes, best recovery 
was assessed in treatment with isometamedium 
followed by diaminazine and quinopyramine. 

The increased WBC and neutrophil counts 
are indicative of increased host defence against 
the infection; contribute to the development of 
phagocytes and antibodies against the recognizable 
antigens of parasite origin (Kumar et al., 2012). 
The observed decrease in the lymphocyte 
count could be a result of the corresponding 
increase of neutrophil count during the infection. 
Leucocytosis was reported to be associated with 
T. evansi infection in buffalo calves by Walia et 
al. (1996); Kulkarni et al. (1997). Leukocytosis 
and lymphocytopenia found in our study are in 
agreement with the findings of Kulkarni et al. 
(1998); Abeer et al. (2011).

There was no any significant difference 
(P>0.05) in basophils, monocyte and eosinophils 
percentage (at day, 0) in all the treatment groups 
(A, B and C) of buffaloes in comparison with 
the healthy control. There was no significant 
change (P>0.05) in the basophils, monocyte and 
eosinophils percentage at day 7th and day 14th after 
the treatment in all treatment groups. Therefore, in 
present study no any variation in term of percent 
basophils, monocyte and eosinophils was seen 
in all the treated groups. The findings of present 
investigation are contrary to the findings earlier 
reported by Ugochukwu (1986) who recorded slight 
reduction in the number of eosinophils, monocytes 
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and basophils in trypanosomiasis in cattle. From 
present study it can be concluded that all three 
drugs were effective against the trypanosomiasis 
but the extent of improvement in the hematological 
values were highest with isometamidium chloride 
hydrochloride followed by diminazene aceturate 
and least with the quinapyramine sulphate.

Therapeutic efficacy on the basis of biochemical 
alterations

Biochemical evaluation gives an indication 
of the functional state of the various body organs 
and biochemical changes in body fluids that result 
from infections depend on the species of the 
parasite and its virulence (Anosa, 1988a). There 
was no significant alteration in serum total protein 
(at day, 0) in all the treatment groups (A, B and 
C) of buffaloes in comparison with the healthy 
control (Table 3). There was no significant change 
(P>0.05) in the serum total protein at day 7th and 
day 14th after the treatment in all treatment groups. 
Therefore, in present study no any variation in term 
of serum total protein values were seen in all the 
treated groups. Findings of present investigations 
are in agreement with the observations earlier 
made by Monzon et al. (1990); Anene et al. (2011).

There was a significant reduction (P<0.05) 
in the serum albumin concentration (at day, 0) in 
all the treatment groups (A, B and C) of buffaloes 
in comparison with the healthy control. However, 
there was a significant increase (P<0.05) in the 
albumin concentration at day 7th and day 14th after 
the treatment in all treatment groups with highest 
recovery in Group A followed by Group B and 
minimum in Group C. There was a significant 
increase (P<0.05) in globulin concentration (at 
day, 0) in all the treatment groups (A, B and C) of 
buffaloes in comparison with the healthy control. 
However, there was a significant decrease (P<0.05) 

in the globulin concentration at day 7th and day 14th 
after the treatment in all treatment groups with 
highest recovery in Group A followed by Group B 
and minimum in Group C. These findings of present 
investigations are in accordance with findings 
of Awobode (2006); Abenga and Anosa (2005) 
reported decrease in albumin and raised globulin 
level in their study. Hilali et al. (2006) found 
significant elevation in the globulin level which 
is similar with the present finding. The elevated 
level in the globulin could be due to elevation 
in the gamma globulin, which was secreted as 
immunological response against T. evansi (Keniko, 
1997). Taiwo et al. (2003) studied the comparative 
plasma biochemical changes in trypanosome 
positive sheep and found elevation of total plasma 
protein and globulin levels with resultant decrease 
in albumin: globulin ratio. Values of serum 
albumin and serum globulin were found to be 
significantly elevated after treatment with different 
drugs on day 7th and day 14th post-treatment in all 
the groups but best recovery observed in treatment 
with isometamedium followed by diaminazine and 
quinopyramine.

In present investigation there was a 
significant increase (P<0.05) in serum BUN 
concentration (at day, 0) in all the treatment 
groups (A, B and C) of buffaloes in comparison 
with the healthy control were recorded. However, 
there was a significant decrease (P<0.05) in the 
BUN concentration at a day 7th and day 14th after 
the treatment in all treatment groups with highest 
recovery in Group A followed by Group B and 
minimum in Group C. The increase in values of 
BUN could be due to body catabolic breakdown 
of proteins as a result of the fever (Kadima et al., 
2000; Coles, 1986). Elevation in the urea level in 
the present study is in consonance with previous 
findings by Abeer et al. (2011); Takeet et al. (2009). 
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Values of BUN were found to be significantly 
decreased after treatment with different drugs 
on day 7th and day 14th post-treatment in all the 
groups but best recovery observed in treatment 
with isometamedium followed by diaminazine and 
quinopyramine.

Significant increase (P<0.05) in serum 
creatinine concentration (at day, 0) in all the 
treatment groups (A, B and C) of buffaloes in 
comparison with the healthy control were recorded. 
However, there was a significant decrease (P<0.05) 
in the serum creatinine concentration at day 7th 
and day 14th after the treatment in Group A and 
Group B and no significant decrease in creatinine 
concentration was recorded with Group C. 
Therefore, in term of improvement in serum 
creatinine concentration in treated groups of 
buffaloes, best recovery was assessed in Group 
A followed by Group B and no improvement in 
Group C. In present study the elevated level of 
creatinine, in the positive cases before treatment 
are found in agreement with the findings of Abeer 
et al. (2011); Omejea et al. (2012). The elevation 
in the serum creatinine level would seem to 
suggest renal injury and associated glomerular 
dysfunction (Anosa, 1988a; Anosa, 1988b). Values 
of serum creatinine were found to be significantly 
decreased after treatment with isometamedium 
and diaminazine on day 7th and day 14th post-
treatment but best recovery observed in treatment 
with isometamedium followed by quinopyramine. 
However, no significant decrease was noticed in 
quinopyramine treated group.

In present investigation there was a 
significant increase (P<0.05) in serum ALT, AST 
and ALP concentration (at day, 0) in all the treatment 
groups (A, B and C) of buffaloes in comparison 
with the healthy control were recorded. However, 
there was a significant decrease (P<0.05) in the 

serum ALT, AST and ALP concentration at day 
7th and day 14th after the treatment in all treatment 
groups with highest recovery in Group A followed 
by Group B and minimum in Group C. Therefore, 
in term of improvement in serum ALT, AST and 
ALP concentration in treated groups of buffaloes 
best recovery was assessed in Group A followed 
by Group B and minimum in Group C. In present 
study the elevated level of serum ALT, AST, ALP 
in the positive cases before treatment are found in 
agreement with the findings of Awobode (2006); 
Omejea et al. (2012). The causes of the elevation 
of ALT, AST levels may be due to necrosis of the 
liver, skeletal muscles and kidneys (Lording and 
Friend, 1991; Abeer et al., 2011). The values of 
ALT, AST and ALP were found to be decreased 
after treatment with different drugs on the day 
7th and day 14th post treatment in all the groups 
but the best recovery was observed in treatment 
with isometamidium followed by diminazene and 
quinapyramine.

There was a significant reduction (P<0.05) 
in blood glucose concentration (at day, 0) in all 
the treatment groups (A, B and C) of buffaloes in 
comparison with the healthy control (Table ???). 
However, there was a significant increase (P<0.05) 
in the blood glucose concentration at day 7th and day 
14th after the treatment in all treatment groups with 
highest recovery in Group A followed by Group 
B and minimum in Group C. Therefore, in terms 
of improvement in blood glucose concentrations 
in treated groups of buffaloes best recovery was 
assessed in Group A followed by Group B and 
minimum in Group C. Hypoglycemia has been 
reported in natural trypanosomiasis in human 
and animal by Moon et al. (1968), Wellde et al. 
(1974). Excessive utilization of the blood glucose 
by trypanosomes for their metabolism has been 
thought to account for the hypoglycemia observed 
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during trypanosomiasis (Anosa, 1988a). Values 
of blood glucose were found to be significantly 
elevated after treatment with different drugs 
on day 7th and day 14th post-treatment in all the 
groups but best recovery observed in treatment 
with isometamedium followed by diaminazine and 
quinopyramine.

From present study it can be concluded 
that all three drugs were effective against the 
trypanosomiasis in buffalo but the extent of 
improvement in terms of hematological values, 
biochemical values and percent recovery was 
observed maximum in the treatment with 
isometamidium chloride hydrochloride followed 
by diminazene aceturate and least with the 
quinapyramine sulphate. Therefore, the order of 
comparative efficacy of three anti-trypanosomal 
drugs in the present study has been found as 
Isometamidium Chloride hydrochloride > 
Diminazene aceturate > Quinapyramine sulphate.
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