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Abstract:

Chemotherapy and chemoprophylaxis are the main methods of
trypanosomal control. This study was done to compare the in vivo efficacy
of four commonly used antitrypanosomal drugs. Twenty five Swiss Webstar
mice (groups of fives) infected with locally isolated Trypanosoma evansi
strains were used. Four groups were intraperitoneally injected by
therapeutic doses of Diminazene aceturate (Berenil): 3.5 mg/kg, Suramine
(Naganol): 10.0 mg/kg, Quinapyramine (Antrycide): 5.0 mg/kg and
Homidium Bromide (Ethidium Bromide): 1.0 mg/kg. The fifth group of
mice was used as a non-treatment control. Animals with heavy parasitic
burden were cured by both Naganol and Berenil after 2 and 3 days of
therapy, respectively. Unfortunately, Berenil caused death in 2/5 of
experimental animals next day of therapy while Naganol showed no
detectable toxic effects. Other drugs either failed to cure the infection or
produced toxic effects in animals. In conclusion, Naganol is recommended
for treatment of Trypanosoma evansi infection of mice.

Introduction:

Trypanosomiasis has continued to disrupt human life, animal
husbandry and wild life in most parts of the world (Kuzoe 1993). The field
control of animal trypanosomiasis has, over the years, relies on two broad
strategies: using chemotherapeutic agents on infected animals and vector
control. In general, however, the chemotherapeutic approach is used much
more widely than vector control because it is easier to kill the
trypanosomes than the flies (WHO 1998). Current methods of treatment of
trypanosomes are still unsatisfactory because the number of available
drugs is limited and the treatment is usually associated with severe side
effects (Kaminsky and Brun 1998). The emergence of drug resistant
trypanosomes implies failure of treatment or prevention, and if no other
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active drugs are available, animals have to rely on their own immune
defenses alone to combat the disease (Uilenberg 1998).

Chemotherapeutic drugs disrupt or block one or more of the vital
processes which are essential to the parasite. Some compounds have
specific effects on some enzyme system or block essential metabolic
pathways. The exact way in which they work is often not known or only
incompletely understood (Zhang et al. 1991). Chemotherapy, by stopping
the multiplication of the trypanosomes, helps the immune system to
overcome the infection (Osman et al. 1992). Chemotherapeutic drugs are
toxic to the trypanosomes and often have a similar disruptive effect on the
cells of the host (Jennings et al. 1977), and so should always be used with
care and at the recommended dose level only (Homeida ef al. 1981). It is
estimated that in Africa 25-30 million doses of trypanocidal drugs are used
annually in the treatment of animal trypanosomiasis, but the population of
animals at risk indicated that ten times this figure were necessary
(Ilemobade and Buys 1970).

Many investigators have reported therapeutic trials of Trypanosoma
evansi with the use of different chemotherapeutic drugs (Homeida et al.
1980, Bacchi et al. 1998, Tuntasuvan et al. 2003). This study was done to
compare in vivo action of the four commonly used chemotherapeutic drugs
(Diminazene, Suramine, Quinapyramine and Homidium Bromide) on
mice infected by locally isolated 7. evansi.

Materials and Methods:
Trypansome: a cryopreserved strains of 7. evansi originally isolated from
naturally infected camels in Al-Ahsa Area, Saudi Arabia, that were
propagated in laboratory bred rats, were extracted, purified and adjusted
to yield 10* parasites (Al-Mohammed 2006) were used for infection
of experimental animals.

Animals: Twenty-five female Swiss Webstar mice weighting 20-25gm of
each were used for in vivo drug tests. Mice (groups of fives) were treated
with four antitrypanosoma drugs at the appropriate concentrations and one
group of animals was used as control.
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Drugs: Drugs were dissolved and prepared as aliquots (according to
manufacturer's instructions), to be injected intraperitoneally (I.P.) in the
following concentrations: Diminazene aceturate (Berenil, Hoechst,
Germany): 3.5 mg/kg, Suramine (Naganol, I.C.I., UK): 10.0 mg/kg,
Quinapyramine (Antrycide, Bayer, Germany): 5.0 mg/kg and Homidium
bromide (Ethidium bromide, May and Baker, UK): 1.0 mg/kg.

In vivo drug activity- each mouse was inoculated L.P. with 10*
parasites and infection was allowed to develop for 14 days when treatment
was initiated on day 15. Mice were checked daily (one day before therapy
and thereafter for 17 days) for parasitaemia in blood collected from tail
vein, (study period = 31 days). Animals were considered cured when no
trypanosomes were detected during the 17 days of observation period
(Bacchi et al. 1998).

Table (1)
State of parasitaemia in mice infected with 7. evansi after treatment with
four trypanocides.

days Mean No of parasites in blood smear
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Figure (1) : Effect of four Trypanocides on 7. evansi infected mice.

Results:

The effect of antitrypanosomal chemotherapy is shown in table (1) and
figure (1). In the control group, parasitaemia showed the usual undulating
course. In Ethidium bromide treated mice, three mice died next day of
treatment (day 16). The other two mice showed parasetaemia not
statistically different from control group with no effect of the drug on the
parasites. In Naganol treated mice, the five animals showed dramatic
response to the drug and clearance of parasetaemia occurred on the second
day of chemotherapy. The mean number of parasites in blood smears on
the day of chemotherapy was 242 that dropped on the next day to a mean
of 42 followed by complete clearance of parasetaemia on the second day
(day 17). In Berenil treated mice, two animals died next day of
chemotherapy and the other three mice responded well to treatment. The
mean number of parasetaemia on the day of therapy was 270 that dropped
to a mean of 113.3 on the first day, 55.6 on second day and complete cure
on third day of therapy (day 18). In Antrycide treated mice, all five mice
died next day of [.P. chemotherapy.
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Discussion:

Drug control of animal trypanosomiasis relies essentially on three
drugs, namely: Ethidium bromide, Berenil ac eturate and Naganol. More
recently Antrycide has been reintroduced because of the need to especially
combat camel trypanosomiasis. The results obtained from this study
clearly demonstrated that Naganol and Berenil were powerful
antitrypanosomal compounds with a specific activity in vivo comparable
to Ethedium bromide. Both drugs are curative 100% in model
trypanosome infections and were effective in animals with heavy parasite
burden (range of parasitaemia was 60-350 and 200-300 parasites,
respectively). Importantly, the toxicity of Naganol was very low if
compared with Berenil which caused death in 2/5 of experimental animals.

Berenil was reported by Tuntasuvan et al., (2003) to cause mild to
severe toxicity in horses and mules after injection, with minimal protective
effect of the drug. Berenil was proved to be effective for the treatment of
surra in cattle, buffalo, sheep, pigs and camels (Peregrine and Mamman
1993), but was reported to cause fatal reactions in camels, horses and dogs
at doses which are considered to be normal and harmless in cattle (Sirivan
et al. 1994).

Although showed toxicity and death of 3/5 of animals, Ethidium
bromide had no therapeutic action on the remaining two animals of this
study indicating that the strains of 7. evansi isolated in Al-Ahsa might be
resistant to that drug; a serious problem in the chemotherapy of Surra.
Although the exact mechanism of drug resistance is insufficiently known,
two mechanisms have been proposed by Uilenberg (1998); adaptation and
selection theories. Impairment of the host immune system may lead to the
rapid development of drug resistance by 7. evansi under experimental
conditions in mice (Osman ef al. 1992). Reports of drug resistant 7. evansi
(or even multiresistant strains) are emerging from allover the world (Brun
and Lun 1994, WHO 1998). Care must be taken in reporting drug
resistance since the inaccessibility of the drug to tissue stages of
trypanosomes or the insensitivity of some stages in the life-cycle of the
trypanosome to the drug could be the reason (Jennings et al. 1977).
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Antrycide, on the other hand, showed much toxicity to mice after I.P.
administration and cause death of all five animals. Swiss Webstar mice did
not tolerate a single-dose regimen of 0.5 mg/kg antrycide which appeared
to be in the borderline for acute toxicity. Singh et al., (1993) used
antrycide in treating 7. evansi in infected dogs with complete recovery of
two dogs, while another dog died on the day therapy was initiated. These
results agreed with Uilenberg (1998) who described toxicity problem of
antrycide in cattle and horses. It is apparent that the toxicity of drugs
differs in different species of animals. Much controversy results could be
noticed about the efficiacy of the drug in both in vivo and in vitro studies.
Kaminsky and Zweygarth (1989) reported that care must be taken when
evaluating anti-trypanosomal drugs for in vitro potency because drugs
might be inactive in the in vitro system but still be efficacious in vivo.

Because of its low toxicity margin and the inability to use it at higher
dosage rates, antrycide has lost its popularity for use against 7. evansi.

Collectively, the data presented indicate that suramine followed by
berenil are the best trypanocidal drugs for 7. evansi. Antrycide should be
avoided due to its major toxic side effects.

Acknowledgements:
Author thanks Dr. Faisal M. Abu-Tarboush (King Saud University, Riyadh, SA)
for the gift of mice.

144



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol. 9 No.1 1429H (2008)

References:

1.

10.

11.

12.

Al-Mohammed, H. 1. (2006): Parasitological and immunological response
of experimental infection with Trypanosoma evansi in rats. J. Egypt Soc.
Parasitol Journal of the Egyptian Society of Parasitology, 36 (2) : 363-
371.

Bacchi, C. J., M. Vargas; D. Rattendi, B. Goldberg and W. Zohou (1998):
Antitrypanosomal activity of a new triazine derivative, SIPI1 1029, in vitro
and in model infections. Antimicrobial Agents Chemotherapy,
42(10):2718-2721.

Brun, R. and Z. R. Lun (1994): Drug sensitivity of Chinese Trypanosoma
evansi and T. equiperdum isolates. Vet Parasitology, 52:37-46.

Homeida, A.M., E.A. Elamin, S.E.I. Adam and M.M. Mahmoud (1980):
The effect of samorin (iso metamedium chloride) on Trypanosoma evansi
infection in mice. British Journal of experimental Pathology, 61:380-389.

Homeida, A.M., E.A. Elamin, S.E.I. Adam and M.M. Mahmoud (1981):
Toxicity of diminazene aceturate (Berenil) to camels. J. Comp. Path,
91:355-360.

Ilemobade, A. A. and J. Buys (1970): The isolation of a strain of 7. vivax
resistant against Novidium from cattle in Northern Nigeria. Vet. Rec.,
87:761-762.

Jennings, F. W., D. D. Witelaw and G. M. Urquhart (1977): The
relationship between duration of infection with Trypanosome brucei in
mice and the efficacy of chemotherapy. Parasitology, 75:143-153.

Kaminsky, R. and R. Brun, (1998): In vitro and in vivo activities of
Trybizine hydrochloride against various pathogenic trypanosome species.
Antimicrobial Agents Chemotherapy, 42(11): 2858-2862.

Kaminsky, R. and E. Zweygarth (1989): Feeder layer-free in vitro assay for
screening antitrypanosomal compounds against Ttrypanosoma brucei and
T. evansi. Antimicrobial Agents Chemotherapy, 33(6):881-885.

Kuzoe, F. (1993): Current situation of African trypanosomiasis. Acta
Trop., 54:153-162.

Osman, A. S., F. W. Jennings and P. H. Holmes (1992): The rapid
development of drug-resistance by Trypanosoma evansi in
immunosuppressed mice. Acta Trop., 50(3):249-257.

Peregrine, A. S. and M. Mamman (1993): Pharmacology of diminazene: a
review. Acta Trop., 54:185-203.

145



Comparative In Vivo Activities of Diminazene, Suramine, ... Hamdan I. Al-Mohammed

13.

14.

15.

16.

17.

18.

Singh, B., I. S. Kalra, M. P. Gupa and D. C. Nauriyal (1993): Trypanosoma
evansi infection in dogs: seasonal prevalence and chemotherapy. Vet
Parasitology. 50:137-141.

Sirivan, C., T. Pramoolsinsap and P. Pemayodhin, (1994): Effect of
diminazene aceturate and isometamidium chloride on the control of
Trypanosoma evansi in naturally infected sow. Thai J Health Res.,
8(2):101-109

Tuntasuvan, D., W. Jarabrum; N. Viseshakul; K. Mohkaew; S.
Borisutsuwan; A. Theeraphan and N. Kongkanjana (2003): Chemotherapy
of surra in horses and mules with diminazene aceturate. Vet Parasitology,
110:227-233.

Uilenberg, U. (1998): A field guide for the diagnosis, treatment and
prevention of African animal Trypanosomosis. FAO Corporative
Document Repository, chapter 4.

WHO (1998): Control and surveillance of African trypanosomiasis. World
Health Organization, Geneva, Technical Report Series No.881.

Zhang, Z. Q.; C. Giroud and T. Baltz (1991): In vivo and in vitro sensitivity
of Trypanosoma evansi and T. equiperdum to diminazene, suramin,
MelCy, quinapyramine and isometamidium. Acta Trop., 50(2):101-110.

146



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol. 9 No.1 1429H (2008)

310931 9 Jutolsalaladll c Gusolygasall o uaiolall dosle L9 iy Lo
Trypanosoma evansi dlaus dalae Jlyid dalleo 19 ©09s-109all
(09-ll) oLsall jas0l wasauoll

KPEA Y Mb-ﬁl O Ol e
Jead cll Laals colean VU Clall ddes cigdall aldaballg da8.00 LY ud
Loagacadl g yall il
N ua.\.:gl‘
Lo 5,00 Gydatl s hally ol Sldabll elalia e dogaf plastil yoa
oda Cyy| (a3 sl oy L el Trypanosoma  evansi Jals L=slesl
L VRN | RS (R WY e 2 5L Lga¥l e Lyl 81 HLas Y dl
Jabs ya i gime UMcw pn dugletia cile yo Laes Lgiasy \.ala.u&ua).nig]_”j

.Trypanosoma evansi

e gemnll: LSS a9 39330 Sigtgyd! Cangrill 2 cile game ¢ i
(s Lenllal ) = la 7,0 Laylaae de pom (Jip) ayialadl clygial JoY!
plasbeslaly oede Vs Laylaae ey (Jsilad) el yoew L0 Le ganll
al—male 0 Lajlada ey (sl y50) Cral jull 9211 3B de gand| ¢ as |l
a9 3) padsas ) de gy o e izt Lyl de gl sl alpa s Lesall
09 Lanalil e pamnll oo 339wl shsallalyzmda ) Lo jluda de jong (@)
LS dalings 7l

iy 2 Il oy o) Lo g3lall eoid G agul) 2 Godball 51,5401 e 0
ipens HBT2 conas Lasyg oyl slasn 2 459091 d3ay clid waly ol all e T
Oyl 2

147



