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Abstract
Protozoa require Folic acid for replication and Cotrimoxazole inhibits synthesis of the B-vitamin. So, the drug could be effective for

treatment of trypanosomosis (tropical protozoan disease of man and animals). To improve efficacy of such treatment on symptoms
of the disease, a formulation of the medicine and The Medicinal synthetic Aluminum-magnesium silicate (Antivirt®) was used to

treat mice. Cotrimoxazole improved (P ≤ 0.05) PCV, RBC and HB in uninfected mice (from 47.60 ± 0.51, 7.93 ± 0.09 and 15.87 ± 0.17
to 59.60 ± 0.51, 9.93 ± 0.09 and 19.93 ± 0.12) and in trypanosome-infected mice (from 34.75 ± 0.48, 5.79 ± 0.08 and 11.67 ± 0.14

to 37.67 ± 0.88, 6.28 ± 0.15 and 12.56 ± 0.29) but it worsened fever in trypanosome-infected mice (from rectal temperature: 36.30
± 0.35 to 46.27 ± 0.79). Stabilizing the drug with Antivirt® reduced (P ≤ 0.05) that adverse effect (fever) from temperature of 46.27

± 0.79 to 39.50 ± 0.29. Weight of the mice remained approximately (P ≥ 0.05) same in all the groups. Formulation of Cotrimoxazole
(anti-protozoan) and Antivirt® could be a new medicine for trypanosomosis (sleeping sickness).
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Introduction
Trypanosomosis is a protozoan disease of man and animals,

caused by infections of pathogenic parasites of the genus Trypanosoma [1,2]. The disease is found mainly in sub-Saharan Africa, between latitude 140N and 290S [3]. It affects wide range of animals

[4]. The parasites are transmitted by inoculation of its infective
metacyclic stages into blood of animals and man by Glosina spp

during meals. Infection is also possible through biting flies like

effects of trypanosomosis are on the increase not withstanding

huge amount of money spent researching on the disease. The disease is a major cause of mortality in animals in Eastern Nigeria [7]
and contributes greatly to under-development of region of Sub-Sa-

haran Africa [8,9]. Over 60 million people and 48 million livestock
are reported to be at risk [10].

Control for trypanosomosis is by controlling the vectors or by

Tabanids and Stomoxys or by vampire bats. Dourine in Equines is

controlling the parasite or a combination of both. In poor-rural

annually [5].

of trypanosomosis are: Homidium salts (Ethidium-Novidium®);

sexually transmitted. Tsetse transmitted African trypanosomosis
is responsible for 55,000 human and 3 million livestock deaths,
Trypanosoma brucei and T. congolense are the most pathogenic

species affecting domestic animals in Nigeria [6]. Socio-economic

communities, affected by the disease, control is mainly by use of

trypanocidal drugs. Trypanocides currently employed in treatment

Quinapyraminesulfate (Antrycide®); Diminazene aceturate (Bere-

nil®); Isometamidium (Samorin-Trypamidium®) and Suramin sodi-
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um. These drugs have been in use for more than half a century. It is

estimated that 35 million doses of the drugs are used in Africa each
year, with about 50 - 70 million animals, at risk.

When microorganisms/cells are exposed to drugs for such a

long time, they develop resistance against the drugs. Mechanisms

for drug-resistance include: loss of surface specific receptors or
transporters for the drugs, specific metabolism of the drugs, alteration (mutation) of specific sites for the drugs on the organ-

isms. These changes result in resistance to individual drugs or to a
number of related drugs. More often, cells express mechanisms of
resistance that confer simultaneous resistance to many different
structurally and functionally unrelated drugs.

Cotrimoxazole is a fixed-dose combination of two antimicro-

bial drugs (sulfamethoxazole and trimethoprim) and its activities

cover antibacterial, antifungal and anti-protozoa. It consists of one
part, trimethoprim and five parts, sulfamethoxazole. In the late
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nanometer thick and some hundred Nanometers across [19]. As a

Nanomedicine, AMS may help in delivering drug-molecules to tar-

get cells. Drug molecules in “corridors” of AMS “house of cards” are
also bound by charged faces and edges of its platelets. So, they are

protected from degradation by physical factors and from metabolic

processes but are released gradually into blood of treated patients.

So, high bioavailability of such drugs would be prolonged [20]. This
prolonging of high bioavailability is a very good advantage for chemotherapeutics since prolonging high bioavailability improves efficacy of antimicrobials [21,22].

Silicates are immune stimulants [25] and by stabilizing drugs

AMS also increases their potency. So, using it in drug formula-

tions reduces doses of the drugs needed to achieve desired effects
[23,24].

AMS is not found in Nigeria but the country has large deposits of

Aluminum silicate (Al4 (SiO4)3) and Magnesium silicate (Mg2SiO4).

1960s, this drug-combination was introduced into clinical practice

These solid minerals were used for a reaction [25] to get the Me-

Gram-negative sepsis, enteric infections and typhoid fever [11].

of Cotrimoxazole against Salmonella pullorum [26] hence the need

nation over each one, used individually. Trimethoprim and sulfa-

Materials and Methods

for treatment of many infectious diseases, such as urinary tract

infections, respiratory infections, sexually transmitted diseases,
The drug was introduced based on advantages of the combi-

methoxazole inhibit synthesis of tetrahydrofolic acid, the physiologically active form of Folic acid which is a necessary cofactor in

the synthesis of thymidine, purines and bacterial DNA [12,13]. Sul-

famethoxazole inhibits synthesis of the intermediary dihydrofolic
acid from its precursors [14]. Trimethoprim inhibits dihydrofolate

reductase and consequently, production of tetrahydrofolic acid
from dihydrofolic acid. The sequential blockade of the bacterial

Folic acid synthesis pathway produces in vitro synergy [15] and it

dicinal synthetic AMS {MSAMS; Antivirt®: Al4 (SiO4)3+3Mg2SiO4→

2Al2Mg3 (SiO4)3}. The MSAMS has been shown to increase efficacy

to test its anti-trypanosome efficacy, too.

Forty mice were assigned to eighty (8) groups of five (5) each,

as follows:
•
•
•

Group 1: Uninfected/untreated

Group 2: Uninfected/treated with 100%-dose of Cotrimoxazole

Group 3: Uninfected/treated with 100%-dose of Cotrimoxazole in Antivirt® drug formulation

was postulated that such synergy would also occur, in vivo [16,17].

•

Group 4: Infected/Untreated

separately, because they inhibit successive stages in Folic acid syn-

•

Group 6: Infected/Treated with 75% -dose of Cotrimoxazole

The drug-combination has greater effects than using the drugs

thesis. They are formulated in a one-to-five ratio so that when they
enter the body their concentration in blood and tissues is exact
ratio required for a peak synergistic effect between the two [18].

Molecules of Aluminum-magnesium silicate (AMS: A pharma-

ceutical absorbent, viscosity-enhancing agent, anti-caking agent,

stabilizing agent and tablet binder/capsule des-integrant) are 0.96

•
•
•

Group 5: Infected/Treated with 100%-dose of Cotrimoxazole
Group 7: Infected/Treated with 100% -dose of Cotrimoxazole in Antivirt® drug formulation

Group 8: Infected/Treated with 75%-dose of Cotrimoxazole
in Antivirt® drug formulation.

Treatment was started 7 days post infection and lasted for 5

days while blood samples were collected 2 days, post treatment, for
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determination of packed Cell Volume (PCV). Hemoglobin Concen-

tration (Hb) and total Red Blood Cell-counts (RBC). Body weights
of the mice were determined using a weighing balance and the values recorded in grams (g). While their rectal temperatures were

determined using clinical thermometer and the values recorded in
degree Celsius (oC).
Data analysis

The PCV, Hb, RBC, weight and temperature were presented as

Means ± SEM and tested for statistical differences by one way analysis of variance (ANOVA). Significance was accepted at P ≤ 0.05.

Results

Means of rectal temperature: 36.30 ± 0.35, 46.27 ± 0.79, 35.77

± 0.34, 39.50 ± 0.29 and 36.03 ± 0.48 of trypanosome-infected

mice were significantly (P < 0.05) higher than 29.67 ± 4.40, 30.14
± 1.77 and 20.95 ± 0.80 of the uninfected groups (fever). There

Figure 1: Mean rectal temperatures of trypanosome-infected mice

was no significant (P > 0.05) difference in the mean rectal tem-

treated with different doses of Cotrimoxazole and Cotrimoxazole-

untreated group but mean rectal temperature, 46.27 ± 0.79, of the

100%-dose of Cotrimoxazole, 3: Uninfected/treated at 100%

perature (30.14 ± 1.77) of the group of uninfected-treated with

100%-dose of Cotrimoxazole and 29.67 ± 4.40 of the uninfected-

group of trypanosome-infected mice treated with the same 100%

Antivirt® drug formulation.
Legend: 1: Uninfected/Untreated, 2: Uninfected/treated with
Cotrimoxazole-dose with Cotrimoxazole- Antivirt drug formula-

-dose of Cotrimoxazole was significantly (P < 0.05) higher than

tion, 4: Infected/Untreated, 5: Infected/Treated with 100%-dose of

39.50 ± 0.29 of the group of trypanosome infected mice treated

Cotrimoxazole-Antivirt® drug formulation, 8: Infected/Treated

29.67 ± 4.40 and 30.14 ± 1.77 of the two uninfected groups and

Cotrimoxazole, 6: Infected/Treated with 75%-dose of Cotrimoxa-

with 100%-dose of Cotrimoxazole in Antivirt® showed significant

at 75% Cotrimoxazole-dose with Cotrimoxazole- Antivirt® drug

rectal temperatures of all the other infected groups. However, the
(P ≤ 0.05) drop of the fever. There was no significant (P > 0.05) dif-

ference in rectal temperatures: 39.50 ± 0.29, 35.77 ± 0.34, 36.03 ±
0.48 of the groups of infected/100%-dose of Cotrimoxazole in An-

tivirt®, infected/75%-dose of Cotrimoxazole, infected/75% -dose

of Cotrimoxazole in Antivirt® respectively and 29.67 ± 4.40, 30.14
± 1.77 and 20.95 ± 0.80 of the infected-untreated group and the
two uninfected groups, respectively (Figure 1).

Mean weight (20.95 ± 0.80) of uninfected/treated with 100%-

dose of Cotrimoxazole in Antivirt® was significantly (P ≤ 0.05) less

than 29.67 ± 3.46 and 30.14 ± 4.77 of the uninfected/untreated
group and the uninfected/treated with 100%-dose of Cotrimoxa-

zole whereas there was no difference between it and 28.96 ± 4.23,
27.68 ± 0.79, 22.04 ± 0.85, 23.10 ± 0.60 and 23.39 ± 1.44 of the
infected groups (Figure 2).

zole, 7: Infected/ Treated at 100% Cotrimoxazole-dose with

formulation.

Mean PCV of trypanosome-infected mice treated with 75%-

dose Cotrimoxazole- Antivirt® drug formulation was significantly
(P < 0.05) lower than that of the group infected and treated with

100%-dose Cotrimoxazole in Antivirt® but not significantly (P >

0.05) different from that of the group infected and treated with

75%-dose of Cotrimoxazole alone. There was no significant (P >

0.05) difference in mean PCV of trypanosome infected mice treated
with 100%-dose Cotrimoxazole in Antivirt® and that infected and
treated with 100%-dose Cotrimoxazole alone when compared with

the group infected but not treated. Mean PCV was significantly (P

< 0.05) higher in group of infected mice treated with 100%-dose
Cotrimoxazole alone when compared with the group infected and
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Group
1
2

Figure 2: Mean body weights of trypanosome-infected mice
treated with different doses of Cotrimoxazole and
Cotrimoxazole -Antivirt® drug formulation.
Legend: 1: Uninfected/Untreated, 2: Uninfected/treated with
100%-dose of Cotrimoxazole, 3: Uninfected/treated at 100%
Cotrimoxazole-dose with Cotrimoxazole- Antivirt drug formulation, 4: Infected/Untreated, 5: Infected/Treated with 100%-dose
of Cotrimoxazole, 6: Infected/ Treated with 75%-dose of Cotri-

3
4
5

moxazole, 7: Infected/Treated at 100% Cotrimoxazole-dose with
Cotrimoxazole -Antivirt® drug formulation, 8: Infected/Treated
at 75% Cotrimoxazole-dose with Cotrimoxazole- Antivirt drug
®

formulation.
treated with 75%-dose Cotrimoxazole alone as well as that of the
group infected but not treated (Table 1).

Antivirt® significantly (P ≤ 00.05) improved RBC counts of both

uninfected mice (from 7.93 ± 0.09 to 9.93 ± 0.09) and of trypano-

some infected mice (from 5.79 ± 0.08 to 6.28 ± 0.15) and there was

no difference between the counts (6.28 ± 0.15 and 5.97 ± 0.37: 4.79
± 0.12 and 4.79 ± 0.12) in the infected mice treated with Cotrimox-

azole alone and those treated with the Cotrimoxazole-Antivirt®

drug-formulation (Table 1).

There was a significant (P < 0.05) increase in mean HBC of the

group infected and treated with 100%- dose Cotrimoxazole in An-

tivirt when compared with that of the group infected and treated
®

with 75%-dose Cotrimoxazole in Antivirt® as well as the group infected and treated with 75%-dose Cotrimoxazole alone, but was

comparable (P ≥ 0.05) to that of the group infected and treated
with 100%-dose Cotrimoxazole alone and the infected/untreated
(Table 1).

6

7

8

Treatment

PCV (%)

HB(g/dL)

Uninfected/

47.60 ±

15.87 ±

treated with

59.60 ±

19.93 ±

53.60 ±

17.87 ±

Infected/

34.75 ±

11.67 ±

Treated with

37.67 ±

12.56 ±

30.33 ±

10.11 ±

35.69 ±

12.30 ±

28.75 ±

9.58 ±

Untreated

Uninfected/

100%-dose of

Cotrimoxazole
Uninfected/

treated with

100 %-dose of

Cotrimoxazole
in Antivirt®
Untreated
Infected/

100%-dose of

Cotrimoxazole
Infected/

Treated with

75% -dose of

Cotrimoxazole
Infected/

Treated with

100%-dose of

Cotrimoxazole
in Antivirt®
Infected/

Treated with
75%-dose of

Cotrimoxazole
in Antivirt®

0.51c

0.51a

1.17b
0.48

e

0.88d

0.88

f

0.33

de

0.75f

0.17c

0.12a

0.39b
0.14e

0.29d

0.29f

0.15

de

0.25f

RBC

26

(X106/µL)
7.93 ± 0.09c
9.93 ±
0.09a

8.93 ± 0.19b
5.79 ± 0.08e
6.28 ± 0.15d

6.28 ± 0.15d

5.97 ±
0.37de

4.79 ± 0.12f

Table 1: Mean packed cell volume, hemoglobin concentration and
red blood cell counts of trypanosome-infected mice treated with
cotrimoxazole and cotrimoxazole in antivirt® drug formulation.

Discussion

Main symptoms of trypanosomosis are anemia and fever. So,

in addition to medicines terminating the infection, they should be
effective in managing these symptoms. In this study, hemoglobin
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concentration, total red blood cell counts, packed cell volume (ane-

mia) and rectal temperature (fever) were used to assess efficacy
of Cotrimoxazole and Cotrimoxazole-Antivirt® drug formulation
for treatment of trypanosmosis in experimentally infected mice.

Weight was used as a measure of general health status of the mice.

The results showed that Cotrimoxazole significantly improved

HB, RBC and PCV both in uninfected mice and in trypanosome-in-
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