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ABSTRACT 

The sensitivity of trypanosome isolates from naturally infected pigs in Enugu North Senatorial 

Zone was evaluated in mice at two dose levels each of diminazene aceturate (7 and 28 mg/kg body 

weight) and isometamidium chloride (0.25 and 2 mg/kg) using the infection and treatment 

methods. Multiple drug resistance was prevalent in the trypanosome isolates, as all 18 isolates (16 

T. brucei and 2 T. congolense) tested were resistant to both diminazene aceturate (7 mg/kg b.w) 

and isometamidium chloride (0.25 mg/ kg b.w,), at the low dose levels tested. Sixteen of the 

isolates resisted the high dose levels of diminazene aceturate (28 mg/kg b.w), while six isolates 

were resistant to isometamidium chloride (2 mg/kg b.w). It was concluded that trypanosome 

isolates from pigs in the study area exhibited resistance to both diminazene aceturate and 

isometamidium chloride, the two most commonly used trypanocides in the area. This 

phenomenon constitutes serious threat to chemotherapeutic control of swine trypanosomosis in 

particular and animal trypanosomosis in general in Enugu North Senatorial Zone. 

Key words: Diminazene aceturate, Isometamidium chloride, pigs, Sensitivity, trypanosomes 

*Corresponding Author: 
E Mail: omeje.nduka@uniabuja.edu.ng 

Tel: +234705 443 4414 

 

ISSN: 2659 – 0743



Omeje J. N. et al / J. Vet. Biomed. Sci   

INTRODUCTION 

The field control of animal trypanosomosis has, 

over the years, relied on two broad strategies: 

use of chemotherapeutic agents on infected 

animals and vector control [1]. At present 

chemotherapy and chemoprophylaxis are the 

only practical methods available for the control 

of animal trypanosomosis, but their 

effectiveness is being threatened by a number of 

factors, which include increasing parasite 

resistance [1], treatment failures and 

unacceptable toxicity [2,3,4,]. 

Drug control of animal trypanosomosis relies 

essentially on three drugs, namely: Diminazine 

aceturate (Berenil), Isometamidium chloride 

(Samorin, Trypamidium) and Homidium 

(Homidium chloride - Novidium; and 

Homidium bromide - Ethidium) [3]. Recently, 

however, Quinapyramine sulphate (Antrycide) 

has been reintroduced because of the need to 

especially combat camel trypanosomosis [5] 

Diminazene aceturate and isometamidium 

chloride have, respectively, been used in the 

past as the best therapeutic and prophylactic 

trypanocides. The former was reputed as the 

only drug to which trypanosomes do not easily 

develop resistance because of its rapid 

elimination from the system when compared 

with the more persistent prophylactic drug 

isometamidium chloride [5]. However, recent 

finding has shown that isometamidium chloride 

is one of the best trypanocides [6]. Field and 

laboratory stocks of diminazene resistant 

trypanosomes have been reported, some field 

isolates requiring up to 45 mg/kg diminazene 

aceturate as the minimum required dose to 

achieve cure [7, 8]. Similarly, isometamidium 

chloride treatment failures and shortened 

prophylactic intervals have been attributed to 

infections with drug-resistant trypanosome 

species [9, 10]. Most of the trypanocides have 

been in use for over two decades and their long 

use and misuse has encouraged the emergence 

of parasites resistance to the drugs [11, 12, 13, 

14]. The Increasing incidence and threat of drug 

resistance on trypanosomes on livestock 

production, therefore, highlights the need to 

conduct drug sensitivity test on trypanosomes 

field isolates. It is against this background that 

this study was designed to assess the occurrence 

and levels of resistance in trypanosome isolates 

from pigs in the study area to the two most 

commonly used trypanocidal drugs 

(diminazene aceturate and isometamidium 

chloride). 

Materials and Methods 

(I) Trypanocides: Diminazene aceturate 

(Veriben* CEVA SANTE ANIMALE, CEDEX 

France) was reconstituted by dissolving 2.36 

granules containing 1.05g of the drug in 15ml 

of sterile water to make 1% solution and serially 

diluted 10 times with sterile water to deliver 

7mg and 28mg to the calculated mouse weight. 

Isometamidium chloride (Trypanidium 
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samorin* Merial, Lyon France) was prepared by 

dissolving 125granules in 12ml of sterile water 

to get 1% solution. It was serially diluted 10 

times with sterile water to deliver 0.25mg and 

2.0mg to the calculated mouse weight. 

(ii) Sample collection 

Blood samples were collected from the jugular 

vein of pigs slaughtered at the abattoir and from 

the marginal ear vein of pigs in farms during 

sample collection in the study area during the 

rainy and dry seasons respectively. 

All the blood samples were collected in sample 

bottles containing EDTA and taken to the 

laboratory on an ice pack. 

(iii) Blood examination for parasite 

identification 

Blood examination for trypanosomes was done 

by wet blood film, hematocrit buffy coat 

examination method [15] and Giemsa stained 

thin film. Trypanosome species were identified 

by their morphological characteristics on 

Giemsa- stained thin blood film preparation 

[16]. 

(iv)Animal inoculation 

Test on the isolates was done using 20 mice, 

which were injected intraperitoneal (IP) with 

freshly collected pig blood containing 10° 

trypanosomes diluted in 10ul of saline. The test 

was carried out as follows: Group 1 (4 mice used 

as control, and were not given any trypanosome 

isolate) ; Group 2 (8 mice treated with DA, 4 ata 

dose of 7mg/kg BW I.P and 4 at 28mg/kg BW 

IP); Group 3 (8 mice were similarly divided 

but treated with IC at doses of 0.25 mg/kg BW 

and 2.0 mg/kg BW). 

(v) Drug Sensitivity test 

Treatment was administered on day 7 p.i and 

thereafter, the tail blood of the mouse was 

examined weekly as wet mount and using the 

buffy coat technique [17] until 60 days, post 

infection. If parasitaemia disappeared 

completely Ge. no relapse), then the parasite 

was regarded as being susceptible, but if 

parasitaemia persisted, it was considered 

resistant to the test drugs. However, if after the 

treatment there was a relapse within the 60days 

observation period, the isolate was considered 

as not being susceptible to the trypanocides. 

Result 

Eighteen isolates comprising sixteen T. brucei 

and two T. congolense were tested. The 

prepatent period (PP) of infection in mice was 5 

days for T. brucei and 7 days for the 7: 

congolense species, respectively. All eight dry 

season isolates were resistant to diminazene 

aceturate at low dose of 7 mg/kg bodyweight 

(Table 1). Ata higher dose of 28 mg/kg BW, 

relapses were observed in seven isolates, while 

one isolate was susceptible. For 

isometamidium chloride, the results were 

similar for the low dose of 0.25mg/kg where 

relapse occurred in all the eight isolates. Three 
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resistant to 2mg/kg BW isometamidium 

isolates did not show any relapse 60 days post 

chloride injection; whereas the remaining seven 

resistant to high dose of diminazene aceturate at 

28mg/kg BW. Three of the isolates were 

isometamidium chloride. Nine isolates were 
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the ten isolates were not susceptible to the low _ treatment and were thus susceptible to the high 

dose of both diminazene aceturate and dose of the drug. 

isolates resisted the high dose (2mg/kg) of 

trypanosome isolates is shown in table 2. All 

isometamidium chloride while the remaining 

The drug sensitivity of rainy season 

five were susceptible. 
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Discussion 

The finding from this study shows that in spite 

of the importance of trypanocidal drug 

treatment as the most practicable option for 

control of trypanosomosis in endemic areas of 

Africa [18], varying degrees of drug resistance 

were detected in trypanosomosis infected pigs 

in the study area involving diminazene 

aceturate and isometamidium chloride which 

are the two most commonly used trypanocides. 

This observation poses a serious challenge to 

the chemotherapeutic control of porcine 

trypanosomosis in particular and animal 

trypanosome in general in the study area. 

Relapse infection after treatment is a 

reoccurring problem in the chemotherapy of 

trypanosomosis in animals [18]. Relapses are 

usually considered to indicate resistance to the 

drug under test at the dose rates employed [17]. 

Distinct reduction in the period between 

treatment and subsequent relapse of infection in 

treated animals is associated with expression of 

high level of resistance by the population (i.e 

the earlier the relapse, the greater the resistance 

[20, 21]. The development, with the spread of 

drug resistance is probably the greatest risk to 

the future use of the existing trypanocides [22]. 

The occurrence of multiple drug resistance to 

diminazene aceturate and isometamidium 

chloride in the study area is in agreement with 

reports in both experimental and field studies 

from East Africa including Zambia, Kenya and 

Somalia [23,6,24] and West Africa including 

Nigeria [25,26,27]. Some of the factors that 

may be responsible for the prevalence of 

resistance detected in this study include the 

long-term use of the same drugs, misuse of the 

drugs and the widely available counterfeit 

drugs in the local markets [14]. The occurrence 

of drug resistance and multiple resistances in 

trypanosome isolate of pigs in Enugu North 

Senatorial zone pose serious problem to 

piggery farming and livestock generally in the 

area. 

Diminazene aceturate and isometamidium 

chloride are termed” sanative pair” [28] 

because trypanosomes are not usually resistant 

to both trypanocides [28]. Multiple drug 

resistance to both trypanocides will definitely 

render the application of the concept of the 

sanative pair using these drugs to control 

trypanosomosis in the area ineffective. There is 

yet no prospect of the development and use of 

vaccine because of the well-known 

phenomenon of antigenic variation. If 

chemotherapy is to be successful, the need for 

regular monitoring of the trypanosomosis risk 

cannot be overemphasized. It is essential to 

know at which point drug intervention would 

be appropriate, which species of trypanosome 

is prevalent and its drug sensitivities. 

Because of the potential threat drug resistance 

in trypanosomes poses to pig production, there 

is an urgent need for continuous conduct of 

drug sensitivity test on trypanosome field 

isolates. 
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